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Abstract
Sjögren’s syndrome (SS) is a progressive autoimmune disease characterized by lacrimal and salivary gland dysfunction. However, the underlying causes of the pathophysiology of SS disease are relatively unclear. New investigations suggest an association exists between the pathogenesis of SS disease and cytokines. This study purposes to
investigate and examine the serum adropin and clusterin serum levels in patients with SS. A total of 88 participants, 44 patients with SS disease (2 men and 42 women) and
44 healthy subjects (2 men and 42 women) were enrolled in the study. Patients’ ages, age of disease onset, gender, SS disease duration, localization, and social history were
recorded. Adropin and clusterin levels were determined using the enzyme-linked immunosorbent assay (ELISA) method. The adropin levels were measured as 110.43
ng/L in the SS patient group and 80.06 ng/L in the healthy control group. A remarkable increase was determined in terms of the SS group’s adropin levels compared to the
healthy subjects (p=0.047). The clusterin levels were minimally higher in the SS patients compared to the non-SS patients, however, these differences were not statistically
significant (p=0.110; 98.41 and 84.59 ng/ml, respectively). The average disease duration in the SS patient group was determined as 46.68 months. Also, the average Eular
Sjögren’s syndrome disease activity index (ESSDAI) in the patient with SS was found to be 5.98. Elevated adropin levels were determined in the SS patients. Thus, serum
adropin may be a potential biomarker of SS disease. To clarify these findings, further investigations are needed.
Keywords: Sjögren's syndrome, adropin, clusterin

Introduction
Sjögren's syndrome (SS) is a progressive autoimmune disease
characterized by lacrimal and salivary gland dysfunction [1]. As is
common, SS patients experience dry eyes (xerophthalmia) and dry
mouth (xerostomia) as a result of inflamed salivary and lacrimal
glands [2]. Moreover, dry mouth and dry eyes may occur as a
result of lymphocyte infiltration and exocrine gland dysfunction
[3]. SS disease occurs in the glands and can involve the nervous,
musculoskeletal, genitourinary, hematological, and vascular
systems [4]. The prevalence of SS disease in the community has
been reported at approximately 0.5%. Also, SS disease has been
observed more frequently in women than men (women-to-men
ratio=9:1) [5].

*Corresponding Author: Turan Akdag, Necmettin Erbakan University, Meram
Vocational School, Department of Herbal and Animal Production, Konya, Turkey
E-mail: turanakdag570@gmail.com

The pathogenesis of SS disease has been not fully elucidated.
While some reasons are effective in the disease pathogenesis,
the primary cause of SS is difficult to determine. The American/
European Consensus Conference developed classification criteria
for SS disease [6]. SS disease is described as a complex disease
triggered by genetic predisposition and environmental factors.
Cytokines and some proteins are regulators of innate and adaptive
immunity. Moreover, they play critical roles in the direction,
control, amplitude, and course of inflammatory responses [7]. As
such, newly identified cytokines and proteins may contribute to the
diagnosis and prognosis of SS disease.
As a result of the energy homeostasis-associated (ENHO) gene,
adropin consists of two exons on chromosome 9p13.3 in humans
[8]. Adropin has a molecular weight of 4499.9 Da and is made up of
76 amino acids [9]. Recent studies have revealed that adropin plays
a regulatory role in lipid metabolism regulation, insulin resistance
development, and vascular endothelial cell protection [10].
Zhang et al. declared adropin to be able to decrease macrophage
944
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infiltration by reducing fat accumulation [11]. As a chaperone
protein, clusterin is expressed in many tissues and is encoded
in chromosomes 8p12-8p21. This protein has a glycoprotein
structure, consisting of 449 amino acids with a molecular weight
of 75-80 kDa [12]. In vitro studies have demonstrated clusterin
expression to be able to increase in conditions of cellular stress
like heat shock and oxidative stress [13]. Moreover, clusterin may
be involved in many physiological events such as inflammation,
apoptosis, complement regulation, lipid transport, tissue
remodeling, and differentiation [14]. Based on the literature, some
inflammatory markers play crucial roles in the progression of SS
disease. Kim et al. declared NOD-like receptor protein 3 (NLRP3)
to be upregulated in primary SS patients and to also be associated
with disease activity [16].
Research has reported adropin levels to decrease in various
inflammatory diseases, having a negative correlation with
the expression levels of inflammatory cytokines and the antiinflammatory process. Adropin has also been declared to display
a very important regulative role in inflammatory factors and
immunity [19]. Significant changes have been reported in plasma
protein oxidation, TNF-α, nitrotyrosine, myeloperoxidase activity,
and GSH levels in SS patients, and an association has also been
proposed to exist between oxidative stress and SS disease [20].
The present study aims to determine serum adropin and clusterin
levels in SS patients and to evaluate their possible relation to SS
disease.
Materials and Methods
Forty-four patients (age>18 years) diagnosed with SS disease in the
rheumatology clinic of Selcuk University Medical Faculty Hospital
were enrolled in the study. The control subjects were formed from
44 participants (ages and gender matching the SS group) without
any known systemic or rheumatological disease. The control
group sample consists of participants who’d been admitted to the
rheumatology outpatient clinic for routine check-ups. Age, age of
disease onset, gender, disease duration (in months), localization,
social history, and Eular Sjögren’s syndrome disease activity
index (ESSDAI) of the SS patients were questioned and recorded.
ESSDAI scores describe the following: ESSDAI<5=low activity,
5≤ESSDAI≤13=moderate activity, and ESSDAI≥14=high activity
[15]. Participants with congestive heart failure, hypertension,
hyperlipidemia, chronic renal failure, diabetes mellitus, thyroid
disorders, cerebrovascular diseases, or peripheral vascular diseases
were excluded from the study. Obtained blood samples were
placed in biochemistry tubes and centrifuged at 3.000 rpm for 12
minutes at 5°C. Then the sera were placed in serum tubes and kept
at -80°C until the assay. The study approval was obtained from the
local ethics committee of Selcuk University Faculty of Medicine
(Approval date and number: 04.03.2021/2021-114). Written and
informed consent was obtained from all participants.

Med Science 2022;11(3):944-7

ng/L, and intra- and inter-assay precision was <8% and <10%,
respectively. The clusterin levels were determined using the human
clusterin enzyme-linked immunosorbent assay commercial kit
(Human Clusterin ELISA Kit, Bioassay Technology Laboratory,
Shanghai, China Cat No: E1189Hu) following the manufacturer’s
instructions. The minimum detectable sensitivity was 0.31 ng/ml,
detection sequence was 0.5-300 ng/ml, and intra- and inter-assay
precision was <8% and <10%, respectively. The absorbance of
samples was determined using a microtiter plate reader at 450 nm
(ELx800TM, Bio-Tech Instruments, USA).
Statistical analysis
Statistical analysis was performed with SPPS 25 (IBM Corp.
Released 2017. IBM SPSS Statistics for Windows, Version 25.0.
NY, IBM Corp). Variables were determined as mean±standard
deviation and mean (maximum-minimum) percentage and
frequency values. Homogeneity of the variance was performed
using Levene’s test. Normality was checked using the ShapiroWilk test. To compare the differences between the two groups,
the Mann-Whitney-U test was used for the nonparametric test
prerequisites. Cut-off scores for the patients and the healthy
individuals were evaluated by measurement parameters using
ROC analysis.
Results
The characteristic features and laboratory measurements for
the SS patients and healthy subjects are given in Tables 1 and
2, respectively. The mean age of the 88 participants was found
to be 47.92 years. The average disease duration (mean) was
determined as 46.68 months in the SS patient group. In addition,
the mean ESSDAI was found to be 5.98 in the SS patient group.
As shown in Table 3, the serum adropin levels were measured
as 110.43 ng/L in the SS patients group and 80.06 ng/L in the
healthy subject group. A significant increase was determined in
terms of adropin levels in the SS group, compared to the subject
group (p=0.047). The clusterin level showed a minimal increase
in the SS patients compared to the non-SS group, however, this
difference is not statistically significant (p=0.110, 98.41, and 84.59
ng/ml, respectively). As shown in Table 5, a negative correlation
exists between clusterin level and age (p=0.036) and a negative
correlation between clusterin level and disease duration (p=0.050).
Also, the AUC (area under the curve), selectivity, and sensitivity
values are shown in Figure 1.

Measurements of serum adropin and clusterin
The measurement for adropin was measured using the human
adropin enzyme-linked immunosorbent assay commercial kit
(Human Adropin ELISA Kit, Bioassay Technology Laboratory,
Shanghai, China Cat No: E3231Hu). The minimum detectable
concentration was 2.49 ng/L, the detection sequence was 5-10

Figure 1. ROC (Receiver operating characteristic) analyses for adropin and
clusterin

944
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Table 1. Characteristics of the SS patients and healthy group
n

Minimum

Maximum

Mean

Std. Deviation

Age, years

88

24.00

71.00

47.92

12.40

Duration time of disease, month

44

12.00

96.00

46.68

22.84

ESSDAI, score

44

3.00

16.00

5.98

3.22

Adropin, ng/L

88

4.70

598.04

182.21

176.46

Clusterin, ng/ml

88

43.22

198.27

95.36

33.55

Hgb, g/dl

44

9.9

17.4

12.93

1.34

WBC, 103/mm3

44

3.2

11.4

6.06

1.75

PLT, 103/mm3

44

77

427

243.76

69.20

NEU#, 103/mm3

44

1.6

8.9

3.41

1.31

LYM#,103/mm3

44

0.7

4.4

1.95

0.68

MO#, 103/mm3

44

0.1

1.1

0.53

0.18

CRP, mg/L

44

1.0

31.0

5.55

6.07

ESR, mm/hour

44

2

94

21.22

16.97

ESSDAI: EULAR Sjögren’s syndrome disease activity index, Hgb: hemoglobin, WBC: white blood cell, PLT: platelet, NEU#: neutrophil, LYM#: lymphocyte, MO#:
monocyte, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate
Table 2. Descriptive statistics regarding adropin and clusterin for both groups
Group

Control

Patient

n

Minimum

Maximum

Mean

Std. Deviation

adropin

44

4.70

535.82

147.38

161.71

clusterin

44

44.79

165.25

90.62

34.11

adropin

44

18.50

598.04

217.04

185.16

clusterin

44

43.22

198.27

100.09

32.63

Table 3. Comparison of adropin and clusterin values between the SS patients and healthy group
Control

Patient

Test Statistics

p

Adropin, ng/L

80.06 (4.70-535.82)

110.43 (18.50-598.04)

-1.989

0.047€*

Clusterin, ng/ml

84.59 (44.79-165.25)

98.41 (43.22-198.27)

-1.596

0.110€

*p<0.05, €Mann Whitney-U

Table 4. Predictive power of adropin and clusterin regarding SS disease
cut-off

AUC(95%CI)

p

sensitivity

specificity

PPV

NPV

Adropin

202.948

0.555(0.407-0.695)

0.515

72.22%

50.00 %

44.8 %

76.2%

Clusterin

86.246

0.653(0.505-0.782)

0.061

72.22%

53.13 %

46.4%

77.3%

AUC: area under the curve, CI: confidence interval, NPV: negative predictive value, PPV: positive predictive value
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Table 5. Correlations of clinical and demographic variables
Clus
Adr

Hgb

WBC

PLT

NEU

LYM

MO

Adr

Hgb

WBC

PLT

NEUT

LYMP

MONO

CRP

ESR

Age

r

0.077

p

0.595

r

0.113

0.003

p

0.435

0.982

r

0.010

-0.123

.366**

p

0.946

0.396

0.009

r

-0.179

-0.056

-0.083

0.263

p

0.214

0.701

0.566

0.065

r

0.076

-0.114

.440**

.879**

0.229

p

0.599

0.431

0.001

0.001

0.109

r

-0.025

-0.079

0.238

.787**

0.259

.455**

p

0.863

0.586

0.097

0.001

0.069

0.001

r

-0.031

-0.122

0.173

.749**

0.228

.643**

.550**

p

0.830

0.397

0.229

0.001

0.111

0.001

0.001

r

0.096

-0.009

0.237

.340*

0.181

.296*

.293*

0.225

p

0.509

0.953

0.098

0.016

0.209

0.037

0.039

0.116

r

-0.167

-0.104

-0.268

0.018

0.223

0.154

-0.209

-0.082

0.139

p

0.246

0.472

0.060

0.902

0.120

0.286

0.145

0.573

0.337

r

-.297*

0.094

0.220

-0.001

-0.141

-0.103

0.115

0.037

0.149

-0.076

p

0.036

0.515

0.125

0.996

0.329

0.477

0.427

0.801

0.302

0.602

r

-0.279

0.018

-0.091

-0.203

.304*

-0.181

-0.178

-0.198

0.099

0.147

0.123

p

0.050

0.904

0.529

0.158

0.032

0.207

0.215

0.168

0.493

0.309

0.393

CRP

ESR

Age

DT of D

Adr: adropin, Clus: clusterin, Hgb: hemoglobin, WBC: white blood cell, PLT: platelet, NEU: neutrophil, LYM: lymphocyte, MO: monocyte, CRP: c-reactive protein,
ESR: erythrocyte sedimentation rate, DT of D: duration time of disease

Discussion

A recent study declared serum lipoprotein-associated phospholipase
A2 (Lp-PLA2) to possibly serve as a new biomarker for B cell
lymphoproliferation in SS disease [19]. Recently, a study proposed
that patients with primary SS had a higher prevalence of carotid
atherosclerosis and higher serum levels of calprotectin [20].

[21]. Another study emphasized adropin levels to be elevated
in systemic sclerosis and Behçet’s disease patients compared to
the healthy controls (p=0.023 and p<0.001, respectively) [22].
A recent study observed higher levels of adropin in Kawasaki
disease (KD) compared to the controls. The study also proposed
that adropin may be related to the pathogenesis of KD and be
usable as a biomarker in KD [23]. We similarly found a remarkable
increase in terms of serum adropin levels with 110.43 ng/L in the
SS group compared to 80.06 ng/L in the control group (p=0.047;
see Table 3). Therefore, adropin may be a potential biomarker
able to distinguish between SS patients and those without SS. The
average disease duration was determined as 46.68 and the average
ESSDAI score as 5.98 in the SS group (Table 1).

Chen et al.’s study demonstrated low adropin levels to be related
to nonalcoholic fatty liver disease and oxidative stress severity

One study reported clusterin levels to be significantly lower
in psoriasis Vulgaris patients compared to their control group.

The study determined a significant increase to be present in terms
of the adropin levels in the SS patients. Moreover, clusterin levels
were minimally higher in the SS patients compared to the non-SS
group. Also, negative correlations were observed between clusterin
level and age; and between clusterin level and disease duration.
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The study also suggested reduced levels of clusterin in psoriatic
Vulgaris patients to likely be associated with the disease as well as
a marker of systemic inflammatory activity [24].
Interestingly, another study revealed clusterin levels to increase
in neuromyelitis optica spectrum disorder (NMOSD) in primary
SS patients compared to those without SS (298.33±184.52 ng/ml
versus 173.49±63.03 ng/ml, p<0.01) [25]. However, a recent study
declared clusterin levels to be higher in patients with psoriasis
Vulgaris compared to the control groups [26]. Kropáčková et
al. determined clusterin levels to be higher in early rheumatoid
arthritis patients and proposed a relationship to exist between
clusterin levels and disease activity through treatment response
[27]. The study determined SS patients’ average clusterin levels be
98.41 ng/ml and the control group’s to be 84.59 ng/ml (p=0.110).
As a result and when compared to our results, clusterin may not be
directly associated with SS.
Conclusion
In conclusion, no data are available on the circulating levels of
adropin in those with SS, and our study is the first to investigate
adropin levels in SS patients. Increased adropin levels were
observed in SS patients compared to the healthy group. As such,
adropin may be useful as a prognostic tool in SS disease. The
study has some limitations such as it having been conducted in
one center, the sample size, the nature of the disease, and the
differences in patients’ characteristics. Further investigations
with larger samples are required to verify the results and clinical
significance of adropin levels in SS disease.
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Abstract
Methotrexate (MTX) inhibits mitosis by antagonizing the folic acid required for DNA synthesis. Since it is metabolized in the liver, it may cause toxic effects. In this study,
the effect of barbaloin (BAR), an antioxidant and anti-inflammatory substance, against MTX-induced liver damage was investigated. Totally 18 animals were divided
into control, MTX, and MTX+BAR groups. The study was terminated after liver and blood samples were taken. While liver malondialdehyde (MDA) and myeloperoxidase (MPO) levels raised in the MTX group compared to the control group, superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPx) activities
decreased. While MDA and MPO levels decreased in the MTX+BAR group compared to the MTX group, SOD, CAT, and GPx activities increased. The levels of blood
aspartate aminotransferase and alanine aminotransferase increased in the MTX group but decreased in the MTX+BAR group. MTX has toxic effects on the liver and this
toxicity diminished with the application of BAR.
Keywords: Barbaloin, liver, methotrexate, oxidative stress, rat

Introduction
The liver is the basic organ that detoxified drugs, alcohol, and
metabolic products, which may have numerous toxic effects on the
human body. But, prolonged exposure to chemotherapeutic drugs,
alcohol, and infections can start liver damage, and even lead to
serious liver diseases and liver failure [1]. For this reason, the liver
is more sensitive to damage than the other organs with the role
in the metabolism of the organism from the perspective ability to
concentrate and biotransform xenobiotics and various drugs [2].
Methotrexate (MTX) as a dihydrofolate reductase inhibitor
that induces apoptosis in especially cancer cells is a drug that
is generally used in the clinic for different cancers and ailments
including psoriasis, rheumatoid arthritis. Using of MTX longterm as clinically is restricted because of the reason different

*Corresponding Author: Fazile Nur Ekinci Akdemir, Ağrı Ibrahim Cecen
University, Faculty of Health Science, Department of Nutrition and Dietetics, Ağrı,
Turkey E-mail: fazilenur85@gmail.com

organ damage such as hepatotoxicity, and nephrotoxicity depend
on chronically high dose administration of MTX. The researchers
concentrated on methotrexate due to liver toxicity caused by
methotrexate used in many medical cases [3,4]. Furthermore, it
has been proposed various mechanisms including oxidative stress
explain methotrexate-induced liver damage [4,5].
It was reported that ROS are continuously generated under
normal physiological conditions [6,7]. They can rapidly start the
membrane polyunsaturated lipids peroxidation. Thus, they lead to
the production of lipid peroxides [8-10]. Also, they can harm vital
biomolecules like lipids, nucleic acids, polyunsaturated fatty acids,
proteins, and carbohydrates. Also, they lead to DNA damage that
may cause mutations [11-14]. It is a view accepted by scientific
researchers that MTX induces toxicity related to the production of
free radicals and oxidative stress response. Thus, it was realized
that MTX reasons the oxidative DNA damage and initiates lipid
peroxidation. Intensive production of oxygen free radicals raised
the MTX hepatotoxicity. Therefore, it exhausts cellular nonenzymatic and enzymatic antioxidant preserve systems [15,16].
The last study findings showed that MTX markers related to
diminished or insufficient cellular antioxidant guard system
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finalizing in liver free radical injury [17,18]. Choosing the different
non-toxic cytoprotective factors as helping can play an important
effect to lessen the density of side effects of MTX chemotherapy
with the hindrance of chemotherapeutic effects. Body preservation
for toxicity led by substances with chemotherapeutic impacts is
accepted as a very significant target and the aim of most research
about supporting antioxidant therapy [4]. Using the native
products or pills non-toxic cytoprotective substances as enhancing
therapeutic effects can play an important role in reducing the rate
of toxicity of MTX with the protection of drug effectiveness.
Barbaloin is a specific extract of aloe and is determined that it has
several pharmacological effects like anti-inflammatory, free radical
scavenging, antiviral, and antibacterial properties. Barbaloin
attenuated inflammation, and radical stress and thus prevented
hepatic hazardous induced by alcohol for mice experimental
models. [19].
As a result of our literature review, we can say that there is no
study suggesting the use of BAR in the MTX-induced liver toxicity
model. In this respect, we designed this research to measure the
possible impacts of BAR on MTX- stimulated liver injury.
Materials and Methods
Ethical Statement
This study was approved by the Ataturk University Animal
Experiments Local Ethics Committee (Approval no: 75296309050.01.04-E.2100036416).
Animals Groups
Eighteen males weighing 190-210g of Wistar Albino rats were
supplied from Atatürk University, Laboratory Experimental
Animals Research Centre, and in laboratory conditions such as
humidity (55%) controlled room, temperature (25°C), normal
daylight period cycle. Rats were fed classic traditional feeding
provender and water ad libitum. Animals were weighed. After that
3 groups of rats (n=6) randomly were chosen.
Experimental Groups and Protocols
1.
2.
3.

Physiological serum was applied to the control group of rats.
No other medication was applied.
Methotrexate was used single dose as intraperitoneal 20mg.
kg-1 to methotrexate group.
It was used as 20mg/kg/day; as intraperitoneal for 5
consecutive days in the MTX+ BAR group; BAR was received
to this group following methotrexate application (20mg/kg/
day, single-dose).

Animals were then anesthetized end of the 5th day of the experiment.
After a sacrifice by a high dose of thiopental sodium (300mg/kg,
i.p.), the liver tissue and serum specimens were taken. The samples
were immediately analyzed. The liver tissue samples were washed
in cold saline and waited at -80°C until the experiment for MPO,
MDA levels, SOD, CAT, and GPx activities. Samples from rats
were centrifuged at 5000 rpm for 10 minutes. Haemolysed-free
blood sera were transferred to Eppendorf's and stored at -80 °C
until the day of analysis. The serum sample levels of AST and
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ALT were evaluated by traditional ELISA Kits by handling the
laboratory equipment from (Olympus Instruments, Tokyo, Japan).
MTX and BAR administration doses were preferred based on
the doses used in former studies in which hepatotoxic dose was
determined [4,19].
Chemicals
Thiopental sodium, which was used in the applications, was
provided from IE Ulagay-Turkey, Barbaloin from Sigma Chemical
Co., USA. Methotrexate (methotrexate, 500mg/20mL, Koçak
Farma, İstanbul, Turkey).
Biochemical analyses
MDA, MPO, SOD, GPx, CAT, ALT, AST Analysis, and Protein
Determination
Frozen liver tissue, which was one hundred milligrams was
homogenized in phosphate buffer by a homogenizer. The
centrifugation of homogenized tissues was made at 3000 rpm for
15 min. and after the upper part of the samples was removed. For
oxidative stress agents, the supernatant taken from the hepatic
samples was used. Lipid peroxidation levels were evaluated to
estimate the MDA levels of the samples [20]. Shortly, The MDA
level, one of the indices of lipid peroxidation, was measured by
a method based on the reaction with thiobarbituric acid (TBA)
at 90–100oC. In addition, the protein amount of the homogenates
was studied according to the method determined by Lowry et al.
[21]. Briefly, the protein levels were measured in the homogenate,
supernatant, and extracted tissue samples. The Lowry protein
assay is a biochemical assay for determining the total level of
protein in a solution. The total protein concentration is exhibited
by a color change of the sample solution in proportion to protein
concentration, which can then be measured using colorimetric
techniques. SOD activity was evaluated by using the method of
Sun et al. [22]. In brief, the total (Cu–Zn and Mn) SOD activity was
measured from extracted tissue samples based on the inhibition of
nitroblue-tetrazolium reduction by the xanthine–xanthine oxidase
system as a superoxide generator. CAT activity was calculated
by using Aebi's method [23]. The activity of CAT was analyzed
according to the H2O2 decomposition rate. GPx activity was
analyzed according to Paglia and Valentine method [24]. Shortly,
according to this method, the decrease in the NADPH absorbance at
340 nm, in the presence of H2O2, is proportional to GPx enzymatic
activity. MPO levels were evaluated with a 4-amino antipyrine/
phenol solution. Absorbance changes at 510 nm were recorded
[25]. MPO activity was determined using 4-amino antipyrine/
phenol solution as the substrate for MPO mediated oxidation by
H2O2. The analysis of ALT and AST were evaluated by the use of
a traditional kit.
Statistical Analysis
Findings were given as Means±S.D. ANOVA and Tukey’s test
has been used for statistical analyses. Changes for P-value <0.05
were noted as important. The distribution of parameters in the
groups was evaluated with the Shapiro Wilks test. Accordingly,
the assumption of normality was provided in the groups. Since the
assumption of normality was provided, the One-Way Analysis of
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Variance test, which is a parametric test, was performed. Tukey
test, which is one of the most powerful pairwise tests, was used
for comparisons.
Results
While the MDA level was statistically significantly higher in
the MTX group compared to the control group, it decreased
significantly in the BAR group compared to the MTX group
(Figure 1), (P<0.05). While the MPO level in the MTX group
increased statistically significantly compared to the control
group, it decreased significantly in the BAR group compared
to the MTX group (Figure 2), (P<0.05). While the GPx level
decreased statistically significantly in the MTX group compared
to the control group, it increased significantly in the BAR group
compared to the MTX group (Figure 3), (P<0.05). SOD level
decreased statistically significantly in the MTX group compared
to the control group, while it increased significantly in the BAR
group compared to the MTX group (Figure 4), (P <0.05). While
CAT level decreased statistically significantly in the MTX group
compared to the control group, it increased significantly in the
BAR group compared to the MTX group (Figure 5), (P <0.05).

Figure 3. Rat’s hepatic tissue GPx (U/mg protein) activities. Effect of BAR on
MTX-induced hepatotoxicity. *P<0.05, comparison to control and BAR+MTX;
**P<0.05, comparison to control and MTX treatment. Values presented the mean
±S.D. (n=6)

While AST and ALT levels were statistically higher in the MTX
group compared to the control group, they were significantly
decreased in the BAR group compared to the MTX group (Figure
6), (P<0.05).

Figure 4. Rat’s hepatic tissue SOD (U/mg protein) activities. Effect of BAR on
MTX-induced hepatotoxicity. *P < 0.05, comparison to control and BAR+MTX;
**P<0.05, comparison to control and MTX treatment. Values presented the
mean±S.D. (n=6)
Figure 1. Rat’s hepatic tissue MDA (nmol/g tissue) levels. Effect of BAR on MTXinduced liver injury. *P<0.05, comparison to control and BAR+MTX; **P<0.05,
comparison to control and MTX treatment. Values presented the mean ± S.D. (n=6)

Figure 2. Rat’s hepatic tissue MPO (mU/g protein) levels. Effect of BAR on
MTX-induced hepatotoxicity. *P < 0.05, comparison to control and BAR+MTX;
**P<0.05, comparison to control and MTX treatment. Values presented the
mean±S.D. (n=6)

Figure 5. Rat’s hepatic tissue CAT (k/g protein) activities. Effect of BAR on
MTX-induced hepatotoxicity. *P<0.05, comparison to control and BAR+MTX;
**P<0.05, comparison to control and MTX treatment. Values presented the mean
±S.D. (n=6).
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Figure 6. Rat’s blood AST/ALT (U/L) levels. Effect of BAR on MTX-induced
hepatotoxicity. *P<0.05, comparison to control and MTX+BAR; **P<0.05,
comparison to control and MTX treatment. Values presented the mean ± S.D. (n=6).

Discussion
MTX as a highly effective antineoplastic substance can be used
the cure many clinical conditions involving various inflammatory
ailments. It shows an immunosuppressive impact on some
illnesses like lymphoma, rheumatoid arthritis, choriocarcinoma,
and leukemia. Also, MTX is used alone or in alliance with other
cytotoxic substances in surgery for neoplastic disease, radiotherapy,
hormonotherapy, and chemotherapy [26]. The generation of
injurious ROS is induced by different pathological processes [27].
Deterioration in favor of ROS of this equilibrium state is defined
as oxidative stress [28]. Even though the mechanism of MTXstimulated liver injury is not comprehended, the most accepted
mechanism of the MTX-stimulated various organ injury is oxidant
stress caused by ROS [29-31]. MTX toxicity is connected with
liver mitochondria injury via abatement of mitochondrial nonenzymatic and enzymatic antioxidants [16]. Researches propose
that MTX can restrict the intracellular quantity of NADPH, which
is used by GSH reductase to preserve the decreased ratio of cellular
GSH. Also, it has been shown that the depletion or reduction of
glutathione, induced by MTX, destroys the antioxidant defense
system against ROS attacks [29]. By using this pathway, MTX
reasons intense membrane damage. An important cellular defense
system against ROS is provided owing to antioxidant enzymes
like SOD, CAT, and GPx [32]. As a primer antioxidant enzyme,
SOD (a key antioxidant in living cells) is transform a superoxide
reactive radical into hydrogen peroxidase.
The conversion of hydrogen peroxidase to water and molecular
oxygen is carried out by CAT [32]. But hydrogen peroxide leads
to the formation of hydroxyl radical owing to the lowering of
CAT in the tissue. GPx prevents TBARS from ROS using the
thiol-lowering power of glutathione. Although MTX is widely
used in the clinic, there are many side effects of its in addition to
organ toxicity. Previous scientific studies have shown that MTX
directly initiates oxidative damage of membrane lipids in organs
such as the liver and renal, by rising the malondialdehyde (MDA)
level one of the pathological biomarkers as lipid peroxidation end
product. Also, another study demonstrated that MTX leads to an
increment in MDA level and reduce in SOD and CAT activities
in rats. They have reported with numerical findings that oxidative
injury leads to organ damage stimulated by an antineoplastic agent
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[33]. Some antioxidant enzymes such as CAT and GPx catalyze
hydrogen peroxide [39]. GST induces the connection of GSH to
xenobiotic agents to eliminate their toxic effects. Activities of
GST and GPx are relying on a continuous providing of GSH.
Hence, an important lowering in liver CAT and GPx activities in
MTX-given rats can be connected with ROS generation causing
a depletion of antioxidants to provide, which finally concludes in
oxidative injury to the cell membrane, as is signaled by increasing
MDA levels [34]. The previous investigation suggested MTXadministered organ injury, and the results of the study showed
increased myeloperoxidase (MPO) levels, due to MTX treatment.
The aforementioned results are in the same direction as the works
we offer. Our research showed that levels of MPO and MDA have
risen in the MTX-treated group to the control group, and the SOD,
CAT, and GPx activities were elevated in the MTX-treated group
compared to the control group. CAT, SOD, and GPx, activities
increased in BAR +MTX group, but MDA and MPO levels were
reduced in hepatic samples in previous different studies [36].
These data may be based on the abatement of the oxidation of
lipids owing to the strong antioxidant efficiency of BAR. Also, our
results are in the same direction as the findings of Tanyeli et al. [19],
In their hepatotoxicity cisplatin-induced study, it was determined
the organ-protective and antioxidant effects of barbaloin.
The proportion of abnormal liver enzymes had been seen
differently broadly among researchers. A recent review indicated
that increased transaminases (levels greater than twice the upper
limit of normal values) were detected in a particular section of
patients used chronically with low-dose methotrexate [38,39].
Also, in our study, induced by MTX evident liver tissue injury as
seen by biochemical changes in serum. These changes involved an
increase in hepatic injury biomarkers (AST and ALT) (figure 5).
These alterations are harmonious with those results of Abdellatief
et al. [35], Amal Ahmet et al. [40], and Hafez et al. [4]. Biochemical
parameters of hepatic tissue injury (ALT and AST) were increased
only in the MTX-treated group. Treatment of barbaloin restored
serum levels of tissue-injury biological parameters such as ALT
and AST.
Conclusion
As a result, barbaloin has an important curable effect against the
hepatotoxicity induced by methotrexate therapy.
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Abstract
We aimed at the relationship between selected prognostic factors of multiple myeloma (MM), 1) C-KIT (CD117), which is related to MM pathogenesis. In this study, 30
skin and 15 non-skin MMM cases diagnosed between January 01, 2000 and June 01, 2011 in SCU-TF Medical Pathology Department were examined. C-Kit, MMP-2, Ki67, Bcl-2 and MT markers were applied to these cases. When comparing the skin and non-skin groups, the difference between Ki-67 and MMP-2 expressions was found
to be statistically significant, but no significant difference was found in staining with c-Kit, MT and bcl-2. It was thought that high MMP-2, C-KIT, bcl-2 expressions and
high Ki-67 index as well as loss of MT expression might be associated with poor prognosis. Despite the high level of KIT immunostaining in melanomas, this parameter
does not appear to be a good predictor of the presence of molecular mutations. Mutations that activate KIT should be considered a rare event in this tumor.
Keywords: bcl-2, c-KIT, kellgren-lawrence staging system (KLSS), Ki-67, malignant melanoma, metallothionein, MMP-2, prognostic factors

Introduction
Multiple Myeloma (MM) is one of the most important malignant
tumors of the skin, with a high mortality rate and high invasion
capacity. It can also arise from mucosal surfaces. These surfaces
include oral and anogenital mucosa, sinonasal mucosa, esophagus,
intestines, meninges, all layers of the eye and bladder [1-3].
Major prognostic factors of malignant melanoma are Breslow
thickness, tumor size (largest tumor size and others), ulcer,
histological type, Clark level in the skin, tumor infiltrating
lymphocytes, lymphovascular invasion, perineural invasion, and
regression. The first three of these (Breslow thickness, largest
tumor size and ulcer) together with lymph node and distant organ
metastases determine the pathological stage according to the TNM
classification.

*Corresponding Author: Berna Eriten, Malatya Education and Research Hospital,
Department of Pathology, Malatya, Turkey
E-mail: bernaeriten@gmail.com

In the late 1980s, Holzmann B et al. proposed a model of
melanoma in which benign melanocytes gradually evolved into
melanoma cells with metastatic capability, in which every step was
defined by the acquisition or loss of certain cellular markers that
were easily detected by immunohistochemical analysis [4,5]. Of
these, c-Kit (CD117) is a growth factor for melanocyte migration
and proliferation. It shows different staining properties in various
benign and malignant melanocytic lesions. While different rates of
c-Kit expression were observed in some studies, the development
of melanoma was found to be associated with loss of c-Kit
expression in some studies [6,7].
Degradation of basement membranes and extracellular matrix
is an essential step for melanoma cell migration, invasion, and
metastasis formation in melanogenesis. Matrix metalloproteinases
and their tissue inhibitors play a crucial role in these complex
multistep processes. Melanoma cells may express a number
of matrix metalloproteinase family members (MMP-1, MMP2, MMP-9, MMP-13, and MT1-MMP) as well as their tissue
inhibitors (TIMP-1, TIMP-2, and TIMP-3)[8]. The combination
of determining MMP-2, Ki67, and p53 immunoreactive proteins
could be beneficial in the selection of high-risk melanoma patients
for future adjuvant trials. Increased expression and functionally
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active of MMP-2 are associated with the progression of melanoma
[9].
Ki-67, a determinant of proliferation kinetics, is not expressed in
resting G0 cells of the cell cycle, but is expressed in G1, S, G2
and M phases. Therefore, the Ki-67 level is expected to be high in
many aggressive MM cases [10-12].
Programmed cell death (apoptosis) has been implicated in tumor
development and may affect the metastatic potential of tumor
cells. The role of bcl-2, a proto-oncogene that inhibits apoptosis,
has been studied in several malignancies, including cutaneous
melanoma (CM). It is a family of pro- and anti-apoptotic proteins,
regulates mitochondrial membrane permeability and proapoptotic
mitochondrial pathway [13]. Dysregulation of Bcl-2 proteins
appears of critical importance for melanoma cell survival and drug
resistance, and among the fast increasing number of new targeted
therapies, those, which affect Bcl-2 proteins, may especially apply
for melanoma [14,15].
Metallothioneins (MT) are intracellular, low molecular weight,
cysteine rich proteins. Its overexpression, which can be seen
in many tumors, indicates resistance to anticancer drugs and
radiotherapy and poor prognosis. A similar situation is also present
in melanoma and non-melanoma skin tumors[16-18].
In our study, the relationship of these markers with selected
prognostic factors (histological type, Breslow thickness, mitotic
index, ulceration and localization) in cutaneous and mucosal
malignant melanomas was investigated.
Materials and Methods
Ethics statement
Ethical approval for the study was obtained from Sivas Cumhuriyet
University Scientific Research Assessment Board dated 04.12.2012
and numbered 2012-12/13. Institutional Review Boards of all
participating institutions approved the study protocols and written
informed consent was obtained from all study participants.
Research methods of procedures were carried out in accordance
with relevant guidelines and regulations.
30 CMM and 15 MMM cases diagnosed in SCU-TF-PD between
01 January 2000 and 01 June 2011 were included in the study.
C-Kit, MMP-2, Ki-67, Bcl-2 and MT markers were applied
to these cases. The relationship of these markers with selected
prognostic factors (histological type, Breslow thickness, mitotic
index, ulceration and localization) was investigated.
All H&E sections of FFPE tissues were removed from the archive.
These were re-examined and sections containing melanoma foci
suitable for research were determined. FFPE blocks belonging to
the selected sections were detected. From these paraffin blocks, 3
μm thick sections were cut on slides covered with Poly-L-Lysine.
Sections (Strept-) Avidin-Biotin-peroxidase (ABC-technique)
with MMP-2 (Abcam, Mouse Monoclonal Antibody, clone 4D3,
1:20 dilution), bcl-2 (Novocastra, Mouse Monoclonal Antibody
bcl-2 Oncoprotein , clone bcl-2/100/D5, ready-to-use form), MT
(Invitrogen, Mouse Monoclonal Antibody, clone E9, ready-touse form), Ki-67 (Biocare, Rabbit Monoclonal Antibody, clone

Med Science 2022;11(3):953-9

SP6, ready-to-use form), c -Kit (Biogenex, Mouse Monoclonal
Antibody, clone T595, ready-to-use form) immunohistochemistry
dyes were applied [19].
Evaluation
Histological evaluation was performed by re-examining all H&E
stained preparations of the cases, NICON, OPTIPHOT, JAPAN
under the light microscope.
Information on the localization of the tumor was obtained from the
SCU-TF-PD report archive.
Histological type was specified as NM, SSM, ALM, LMM and
other types.
Breslow thickness was classified as ≤1mm, 1.01–2.0mm, 2.01–4.0
mm and> 4mm under the same microscope.
The mitotic index was counted in the "hot area" where the mitotic
activity was the highest, that is, in 4x400 area (in mm2) in our
microscope and grouped as 0, (0.1–6) and 6.
It was stated that the ulcer was present or absent.
External control preparations were prepared for each IHC staining.
MMP-2 expression was in the form of cytoplasmic staining and it
was evaluated as negative if there is less than 5% staining, weak
positive if there is 5-20%, moderate positive if there is staining
in 21-50% malignant cells and strong positive if there is>50%
staining [8].
Ki-67 expression was counted in the area of highest staining,
given as a percentage. If staining <20%, it was considered as low
expression, if ≥20% as overexpression [9].
Bcl-2 expression was also in the form of cytoplasmic staining, and
staining less than 5% in tumor cells was accepted as 0 (negative),
between 5-50% staining 1 (weak positive), and more than 50%
staining 2 (strongly positive) [12].
MT expression is in the form of both cytoplasmic and nuclear
staining. <10% staining in tumoral cells was considered
negative, if there was more than 10% staining, it was accepted as
overexpression. To prevent false positive results, 10% was taken
as the cut-off value[14-16].
Cytoplasmic and membranous staining was sought for c-Kit
expression. It was graded as 0 (negative) if there is no staining,
if there is <10% (+), if there is 10-50% staining (++), if there is>
50% staining (+++) [6].
Results
The ages of the individuals in the CMM group varied between
(3-89), with a mean (67.68±16.17), and the mean age (49-88) of
the individuals in the MMM group (69.84±12.44). The difference
between the two groups in terms of age was found to be insignificant
(x²:0.41; p:0.681;p>0.05).
Again, 17 (57%) of the individuals in the CMM group are male,
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13(43%) are female; 7(47%) of the individuals in the MMM group
were male and 8 (53%) were female, and the difference between
groups in terms of gender was found to be insignificant (x²:0.43;
p:0.508; p>0.05).
Histological type
In CMMs, 22 cases (73.3%) were NM, 4 cases (13.3%) were
SSM, 3 cases (10.0%) were LMM and 1 case (3.3%) was ALM. In
MMM, 14 cases (93.3%) were in the NM type and 1 case (6.7%)
was in the SSM type. When these groups were compared in terms
of histological type, the difference between them was found to be
insignificant (p> 0.05).
Breslow Thickness
7 cases (23.3%) with Breslow thickness ≤ 1.0 mm in CMMs, 4
cases (13.3%) with 1.01-2.0 mm, 4 cases (13.3%) with 2.01-4.0
mm and 15 cases with> 4 mm ( 50%). In MMMs, there were 1
case (6.7%) each with ≤ 1.0 mm and 1.01-2.0 mm, 5 cases (33.3%)
with 2.01-4.0 mm and 8 cases (53.3%) with> 4 mm. When CMM
and MMMs were compared in terms of Breslow thickness,
the difference between the groups was found to be statistically
insignificant (p>0.05).
Ulceration
While no ulcer was found in 13 cases (43.3%) in CMMs, ulcers
were observed in 17 cases (56.7%). While there were no ulcers
in 5 cases (33.3%) in MMMs, ulcers were observed in 10 cases
(66.7%). When CMM and MMM were compared in terms of ulcer,
the difference between the groups was found to be statistically
insignificant (p>0.05).
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MMP-2 Expression
7 cases (24.1%) with <5% MMP-2 expression in their CMMs,
6 cases (20.7%) with 5-20%, 4 cases (13.8%) with 21-50% and
12 cases with ˃50% (% 41.4) was determined. (MMP-2 staining
could not be applied in one case due to technical reasons and it was
excluded from the evaluation.). There were no cases with MMP-2
expression rate <5% and 5-20% in MMMs. 7 cases (46.7%) with
21-50% staining and 8 cases (53.3%) with ˃50% staining were
identified. When compared in terms of MMP-2 expression, the
difference between groups was found to be statistically significant
(p <0.05) (see in Table 2).
Table 1. Comparison of CMM and MMM in terms of Ki-67 index

CMM

MMM

Total

Localization: 11 (36.7%) of the CMMs were localized on the head
and neck, 10(33.3%) on the extremities (hands and feet), and 9
(30.0%) on the trunk. 4(26.6%) of MMMs were conjunctiva, 4
(26.6%) were nasal passage, 2(13.3%) were vagina, 2 (13.3%)
were oral cavities, 1 each was intestine (%) 6.6), vulva (6.6%) and
cervix (6.6%).

Total

<%20

≥%20

19

10

29

65.5

34.5

100.0

29

5

10

15

100.0

33.3

66.7

100.0

15

24

20

44

100.0

54.5

45.5

100.0

44

Table 2. Comparison of CMM and MMM in terms of MMP-2 expression
MMP-2

Mitosis
13 cases (43.3%) without mitosis in CMMs, 15 cases (50%) with
0.1-6 mitosis and 2 cases (6.7%) with>6 mitosis were detected.
There were 4 cases (26.7%) without mitosis in MMMs, 9 cases
(60%) with 0.1-6 mitosis, and 2 cases (13.3%) with> 6 mitosis.
When CMM and MMMs were compared in terms of mitosis,
the difference between the groups was found to be statistically
insignificant (p>0.05).

Ki-67

CMM

MMM

Total

Total

<% 5

% 5- 20

% 21- 50

>% 50

N

7

6

4

12

29

%

24.1

20.7

13.8

41.4

100.0

N

0

0

7

8

15

%

0

0

46.7

53.3

100.0

N

7

6

11

20

44

%

15.9

13.6

25.0

45.5

100.0

X =11.3, p=0.010, p<0.05

Ki-67 index

bcl-2 Expression

There were 19 cases (65.5%) with Ki-67 index <20% and 10 cases
(34.5%) with ≥20% in CMMs. (In this group, Ki-67 stain could
not be applied in one case due to technical reasons and it was
excluded from evaluation.) In MMMs, there were 5 cases (33.3%)
with Ki-67 index <20% and 10 cases (66.7%) with ≥20%. When
CMM and MMM groups were compared in terms of Ki-67 index,
the difference was found statistically significant (p <0.05) (see in
Table 1).

10 cases (33.3%) with <5% staining in their CMMs, 6 cases
(20.0%) with 5-50% staining and 14 cases (46.7%) with ˃50%
expression were determined. Among MMMs, 6 cases (40.0%)
with <5% staining and 9 cases (60.0%) with 50% staining were
determined. There were no cases showing 5-50% expression in
MMMs. When CMM and MMMs were compared in terms of bcl-2
expression, the difference was found to be statistically insignificant
(p˃0.05).
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MT Expression
23 cases (76.7%) with <10% staining in their CMMs, 7 cases
(23.3%) with 10% staining; 9 cases (60.0%) with <10% staining in
MMMs and 6 cases (40.0%) showing ˃%10 staining were detected.
When compared in terms of MT expression, the difference between
groups was found to be statistically insignificant (p˃0.05).
c-Kit Expression

When CMM and MMMs were compared in terms of MMP-2
expression according to their histological types, the difference
was found to be statistically insignificant (p˃0.05). However, in
10 (45.5%) of the NM's in the CMM group, MMP-2 expression
was detected at a rate of ˃50%. MMP-2 expression was ˃50% in 8
(57.1%) of the NM in the MMM group (see in Table 4).
Table 4. Comparison of CMM and MMMs according to their histological types in
terms of MMP-2 expression

No staining was detected in 8 (27.6%) of CMMs, <10% in 9 cases
(31.0%), 10-50% in 7 cases (24%), and in 5 cases (17.2%) >%50
staining was seen at 50 percent. (Due to technical reasons, c-Kit
staining could not be applied in one case and was excluded from
the evaluation.) While no staining was detected in 3 (20.0%) of
MMMs, <10% in 2 (13.3%) and 6 (40.0%) of them %10-50 and 4
(26.7%) of them >50% staining was observed. When CMMs and
MMMs were compared in terms of c-Kit expression, the difference
was found to be statistically insignificant (p˃0.05).
Furthermore, when CMM and MMMs were compared in terms
of Ki-67 expression according to their histological types, the
difference between CMM cases was statistically significant (p
<0.05), and the difference between MMMs was found insignificant
(p> 0.05). In the CMM group, in NM cases, 15 cases (.68.2%) with
a rate of <20% were detected. In non-skin MM, in NM cases, 10
cases (71.4%) with ≥20% staining were observed (see in Table. 3).

Groups

NM

SSM
Histological
Type
ALM

CMM

LMM

Total

NM

SSM
Histological
Type
CMM

ALM

LMM

Total

NM
Histological
Type
MMM

SSM

Total
X D=7.87, p=0.049, P<0.05
X DD=2.14, p=0.143 , P>0.05

Total

NMM
Histological
Type

<% 20

≥% 20

N

15

7

22

%

68.2

31.8

100.0

N

0

3

3

%

0

100.0

100.0

N

1

0

1

%

100.0

0

100.0

N

3

0

3

%

100.0

0

100.0

N

19

10

29

%

65.5

34.5

100.0

N

4

10

14

%

28.6

71.4

100.0

N

1

0

1

%

100.0

0

100.0

N

5

10

15

%

33.3

66.7

100.0

MMP-2

Groups

Table 3. Comparison of CMM and MMMs according to their histological types in
terms of Ki-67 expression
Ki-67
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MMM

SSM

Total

<%5

Total

%5- 20 %21-50 >%50

N

5

5

2

10

22

%

22.7

22.7

9.1

45.5

100.0

N

0

0

1

2

3

%

0

0

33.3

66.7

100.0

N

1

0

0

0

1

%

100.0

0

0

0

100.0

N

1

1

1

0

3

%

33.3

33.3

33.3

0

100.0

N

7

6

4

12

29

%

24.1

20.7

13.8

41.4

10.0

N

6

8

14

%

42.9

57.1

100.0

N

1

0

1

%

100.0

0

100.0

N

7

8

15

%

46.7

53.3

100.0

X D=8.69, p=0.466, P>0.05
X DD=1.22, p=0.268 , P>0.05

When CMM and MMMs according to histological types were
compared in terms of bcl-2 expression, the difference was found to
be statistically insignificant (p˃0.05). However, bcl-2 expression
was ˃50% in 10 (45.5%) of the NMs in the CMM group, while
bcl-2 expression was ˃50% in 8 (57.1%) of the NMs in the MMM
group (see in Table 5).
When CMM and MMMs according to histological types were
compared in terms of MT expression, the difference was found to
be statistically insignificant (p˃0.05). However, while there were
17 cases (77.3%) with MT expression <10% in NM in the CMM
group, 8 cases (57.1%) with MT expression <10% in NM in the
MMM group were detected (see in Table 6).
When CMM and MMMs were compared in terms of c-Kit
expression according to histological types, the difference was
found to be statistically insignificant (p˃0.05). On the other hand,
8 cases (36.4%) were detected with <10% staining in NM in the
CMM group, and 10-50% was observed in 5 cases (35.7%) of the
NM type in MMM (see in Table 7).
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Table 5. Comparison of bcl-2 expression of CMM and MMM according to
histological types
bcl-2
Total
Groups
<%5 %5-50 >%50 >%50
NM

SSM
Histological
Type
CMM

ALM

LMM

Total

NM
Histological
Type
MMM

SSM

Total

N

9

3

10

22

22

%

40.9

13.6

45.5

100.0

100.0

N

1

2

1

4

3

%

25.0

50.0

25.0

100.0

100.0

N

0

0

1

1

1

%

0

0

100.0

100.0

100.0

N

0

1

2

3

3

%

0

33.3

66.7

100.0

100.0

N

10

6

14

30

29

%

33.3

20.0

46.7

100.0

10.0

N

6

0

8

14

14

%

42.9

0

57.1

100.0

100.0

N

0

0

1

1

1

%

0

0

100.0

100.0

100.0

N

6

0

9

15

15

%

40.0

0

60.0

100.0

100.0

X D=5.78, p=0.448, P>0.05
X DD=0,71, p=0.398, P>0.05

Histological
Type
ALM

CMM

LMM

Total

NM
Histological
Type
MMM

Total

MT

Groups

SSM

SSM

Total
X D=2.81, p=0.422, P>0.05
X DD=0,71, p=0.398, P>0.05

Table 7. Comparison of CMM and MMM according to histological types in
terms of c-Kit expression
c-Kit

Groups

NM

SSM
Histological
Type
CMM

ALM

LMM

Total

NMM
Histological
Type
MMM

SSM

Total

0

Total

< %10 % 10-50 >% 50

N

7

8

3

4

22

%

31.8

36.4

13.6

18.2

100.0

N

0

1

1

1

3

%

0

33.3

33.3

33.3

100.0

N

1

0

0

0

1

%

10..0

0

0

0

100.0

N

0

0

3

0

3

%

0

0

100.0

0

100.0

N

8

9

7

5

29

%

27.6

31.0

24.1

17.2

100.0

N

3

2

5

4

14

%

21.4

14.3

35.7

28.6

100.0

N

0

0

1

0

1

%

0

0

100.0

0

100.0

N

3

2

6

4

15

%

20.0

13.3

40.0

26.7

100.0

X D=14.80, p=0.097, P>0.05
X DD=1.60, p=0.658 , P>0.05

Table 6. Comparison of CMM and MMMs in terms of MT expression according
to their histological types

NM
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<%10

>%10

N

17

5

22

%

77.3

22.7

100.0

N

2

2

4

%

50.0

50.0

100.0

N

1

0

1

%

100.0

0

100.0

N

3

0

3

%

100.0

0

10.0

N

23

7

30

%

76.7

23.3

100.0

N

8

6

14

%

57.1

42.9

100.0

N

1

0

1

%

100.0

0

100.0

N

9

6

15

%

60.0

40.0

100.0

Discussion
The frequency of MM among all skin cancers is 3-5%. It is
responsible for 75% of deaths due to skin cancers and 1-2% of
deaths due to all cancers [1-3, 20]. It is stated that the incidence of
whites in industrial countries has increased significantly in the last
two decades, and nowadays its incidence has stabilized and even
decreased. The incidence of melanomas is highest in Northern
Australia. There are 42.89 new cases per 100.000 in women and
55.8 new cases in men every year. This rate is 8 in England, 24.4
in South Africa and 4.9 in Scotland. While the lifetime risk of
melanoma development was 1 in 120 in the USA in 1987, this rate
was reported as 1 in 75 in 2000 [21].
In a study conducted in Germany, the number of cases documented
annually increased by 53.2% between 2002 (N=4779) and 2011
(N=7320). There was a statistically significant continuous positive
trend in the proportion of stage UICC I cases diagnosed between
2002 and 2011 compared with a negative trend for stage UICC
II. No trends were found for UICC III and IV stages, respectively
[22].
Survival rates increase in patients with melanoma, as patients
present earlier and with thinner melanoma. Five-year survival
rates have been reported at 85% or more in women and 75% in
men. Again, in another cohort analysis of 4791 patients diagnosed
with primary CMM between 1976 and 2001 in southern Germany,
primary CMM diagnosis during 1990-2001 was associated with a
more favorable 10-year survival (88.6% versus 80.0%, P<.0001)
compared with 1976-1989. Median tumor thickness at primary
diagnosis was significantly lower in the second period (0.75mm vs
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1.07 mm, P<.0001). That is, tumor thickness has been found to be
a dominant prognosis determinant [23].
In the study, the number of patients with ulcers (66%) and the
number of cases with Breslow thickness ˃4 mm (53%) were higher
in MMMs compared to CMMs. This situation may be associated
with the worse prognosis in MMMs compared to skin melanomas.
In MMMs, there are many prognostic factors other than
tumor thickness that have different importance. These are
histological type, ulceration, mitotic index, presence of satellites,
angiolymphatic invasion, advanced stage, occult metastases, local
recurrence, Clark invasion depth, location, accompanying nevus,
lymphocytic infiltration, regression, nuclear volume, sex, vitiligo,
age and can be counted as pregnancy [1-3, 24].
According to AJCC staging, three important histopathological
criteria are Breslow thickness, ulcer and mitotic index [25].
Age, gender, and anatomic location of the primary tumor that
are not included in the AJCC system also affect the survival of
primary MM cases [26,27]. When these factors are combined
with histopathological features, they show a better prognosis than
AJCC system [24].
Gonzalez et al. showed that melanoma expresses c-kit, a
gastrointestinal stromal tumor marker, but has not been
extensively evaluated for protein kinase Cθ (PKCθ) or DOG1,
and these stains have not been associated with prognostic factors.
They immunostained 62 primary cutaneous and 15 metastatic
melanomas for polyclonal c-kit (pc-kit), monoclonal c-kit (mckit), PKCθ, and DOG1, and correlated the results with prognostic
parameters and survival. 34 (55%) of cutaneous melanomas were
stained for pc-kit, 30 (48%) for mc-kit, 11 (18%) for PKCθ, and 2
(3%) for DOG1 [28].
Liu et al. investigated c-Kit and Sox10 expressions in 28 patients
with sinonasal mucosal melanoma, and determined c-Kit
expression in 24 patients, therefore they emphasized that c-Kit
expression may be useful in the regulation of treatment. However,
they also stated that Sox10 is a sensitive determinant in SSMs
[29]. In the study, c-Kit expression was detected in all conjunctival
MM's. In addition, CK-17 expression was found in all but 3 of 11
nonconjunctival cases in the MMM group.
Weinlich et al. recently investigated the role of MT overexpression
in sentinel lymph node biopsies in melanoma progression in
158 cases in 2007, and determined that metastases developed
in 28 patients (17.7%), and 17(10.7%) died from disseminated
disease; demonstrated that the results support the validity of MT
overexpression as a useful prognostic marker in patients with
primary melanoma [18]. In the study, the number of cases with MT
expression <10% was found to be higher in the skin and extradermal
group than the cases with MT overexpression. However, most of
the MT negative cases were histologically of NM type and Breslow
thickness was higher. In addition, in the MMM group, in patients
with low MT expression, ulcers were observed at a higher rate.
These findings oft he study can be interpreted as indirectly, that the
loss of MT expression indicates a serious prognosis, albeit a little.
Espindola and Corleta detected 74.3%, 85.7%, and 82.4% bcl-2
expression in lymph node, subcutaneous and visceral metastases,
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respectively, but after univariate and multivariate analyzes,
positive bcl-2 expression and overall survival for the types of
metastases evaluated were no correlation was found [13]. In our
series, bcl-2 expression among CMMs, 10 cases (33.3%) with
<5% staining, 6 cases (20.0%) with 5-50% staining and 14 cases
(46.7%) with ˃50% expression was found. Also, among MMMs,
6 cases (40.0%) with <5% staining and 9 cases (60.0%) with 50%
staining were determined. There were no cases showing 5-50%
expression in MMMs. When CMM and MMMs were compared
in terms of bcl-2 expression, the difference was found to be
statistically insignificant (p˃0.05).
The tumor stage is the most critical factor in determining prognosis
in cutaneous and mucosal malignant melanomas tumors. Non-skin
malignant melanoma carcinoma has a favorable prognosis if it is
not associated with carcinoma in situ or upper system transitional
cell carcinoma. However, while progression is uncommon in these
patients, it is possible. It is extremely difficult to predict which
cases will progress and when they will progress. The proliferation
index Ki-67 and MMP-2 overexpression appear to be significant
in predicting the progression of non-skin malignant melanoma
carcinoma. The proportion of Ki-67 positive cells in low-grade
tumors was determined immunohistochemically in studies using
Ki-67, and similar results were obtained [30]. The correlation
between the Ki-67 index and progression has been demonstrated
in cancers that do not invade muscle [31,32,33]. Given that rapidly
dividing tumors frequently progress aggressively, the positive
correlation between the Ki-67 proliferation index and progression
is unsurprising, as Ki-67 is one of the immunohistochemical
markers capable of predicting progression. They stated that, in
contrast to our study, the relevant literature indicates that IHC
can be used as a biomarker that predicts progression and survival
by combining multiple methods, not just one. To corroborate our
findings, numerous studies have demonstrated an association
between MMP-2 and grade [34-37].
Conclusion
As a result, when the CMM and MMM groups were compared,
the difference between them was statistically significant in staining
with Ki-67 and MMP-2, while staining with c-Kit, MT and bcl2 was statistically insignificant. It was thought that high MMP2, c-Kit, bcl-2 expressions and high Ki-67 index as well as MT
expression loss were thought to be associated with poor prognosis
when evaluated with associated histological prognostic factors.
However, in order to precisely determine the prognosis of MMs
and to determine more effective treatments, larger case series
should be followed with molecular pathology studies.
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Abstract
Tinnitus is a condition in which the patient feels a sound in the ear without any external stimuli causing the sound. Idiopathic subjective tinnitus is highly common in
adults. Mean platelet volume (MPV) is an important laboratory marker frequently used to evaluate numerous clinical conditions. This study aimed to investigate whether
MPV shows a significant difference in patients with subjective tinnitus. The retrospective study included 421 patients with subjective tinnitus and 118 healthy age- and
gender-matched control subjects. MPV and platelet (PLT) counts were recorded for each participant. No significant difference was observed between tinnitus patients and
healthy controls concerning MPV value. Further studies are needed to investigate unknown mechanisms related to subjective tinnitus.
Keywords: Tinnitus, mean platelet volume, complete blood count, platelet

Introduction
Tinnitus is a condition in which the patient feels a sound in the
ear without any external stimuli causing the sound [1]. Tinnitus
is one of the most common otological symptoms [2]. Tinnitus is
divided into subjective and objective, with the subjective being
more common in adults [3,4].
Mean platelet volume (MPV) is an important and frequently
used laboratory marker, indicating platelet (PLT) function
associated with inflammation [5,6]. It is also an important marker
showing the activity and function of PLTs. Large-volume PLTs
are enzymatically and metabolically have a higher activity and
potential thrombotic ability [6-8]. Moreover, they also tend to
more aggregate than small PLTs [8].
Vascular ischemic events and platelet volume markers changes
may be diagnostic in thrombotic and prothrombotic cases. MPV
is increased in clinical conditions such as myocardial infarction

*Corresponding Author: Murat Kar, ALKU Alanya Training and Research
Hospital, Department of Otorhinolaryngology Specialist, Alanya Turkey
E-mail: drmuratkar@gmail.com

(MI), venous thromboembolism, and stroke, and a higher MPV has
been reported as a stroke and MI risk factor [8-11]. Additionally,
a higher MPV is related to damage to vascular endothelial and
several other cardiovascular diseases [12–14]. On the other hand,
increased MPV and vascular diseases have been associated with
sudden sensorineural hearing loss (SSNHL) [15,16].
This study examined the association between subjective tinnitus
and PLT size because vascular and inflammatory diseases are
found relatable with MPV.
Materials and Methods
A total of 421 patients were included in this retrospective study
having subjective tinnitus who presented to the ear, nose, and
throat (ENT) clinics between January 2019 and December 2020.
Additionally, a control group of 118 patients who had previously
undergone elective septoplasty in an ENT clinic was also included
in the study. At the outset, the approval of the Clinical Research
and Ethics Committee of Antalya Training and Research Hospital
was obtained (Decision date: 04/03/2021, no: 1/10).
Smokers and patients with chronic inflammatory diseases,
including systemic hypertension, diabetes mellitus, coronary artery
disease, chronic kidney failure, pulmonary thromboembolism,
chronic obstructive pulmonary disease, and chronic liver disease,
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were excluded from the study. Complete blood count (CBC)
results were retrieved from medical records. MPV and PLT counts
were recorded for each participant.
Statistical analysis

Table 2. Comparison of PLT values according to demographic and clinical characteristics
Variable

n

Mean

SD

Male

236

261.23

75.65

Female

303

275.76

66.01

Normal

527

270.65

70.63

High

12

214.42

50.53

Tinnitus

420

267.89

67.79

Control

118

273.51

79.42

≤30

89

265.89

64.58

31-50

176

268.15

72.99

51-60

128

273.33

67.45

61≤

146

269.59

74.67

Gender

SPSS for Windows version 25.0 (Armonk, NY: IBM Corp.) was
used for analyzing data. Continuous variables were expressed via
descriptives were expressed as mean ± standard deviation (SD),
and categorical variables were expressed as frequencies (n) and
percentages (%). The normal distribution of PLT values was
analyzed using the Shapiro-Wilk test. Since a normal distribution
was detected, parametric tests were used in statistical analysis. A
t-test was used to compare categorical variables. Three or more
categorical variables were compared using One-Way ANOVA. A
p-value of <0.05 was considered significant.
Results

-2.378

0.018

2.741

0.006

-0.765

0.444

0.222

0.881

MPV value

Group

The mean age was 44.59±16.99 years in the patient group and
33.76±12.94 years in the control group (Table 3). The patient
group comprised 170 men and 251 women, and the control
group comprised 66 men and 52 women (Table 3). The mean
MPV value was 9.93±1.98 fL in the patient group as opposed to
10.35.±0.851 fL in the control group, and no significant difference
was established (p=0.856) (Table 5).

Age (years)

The mean PLT count was 269.95±73.08x103µ/L in the patient
group and 273.50±79.08x103µ/L in the control group, and no
significant difference was established (p=0.784) (Table 4).

PLT: Platelet, MPV: Mean platelet volume, SD: Standard deviation

As seen in (Table 2), a significant difference was observed between
genders and MPV groups concerning PLT count (p=0.018 and
p=0.006, respectively), whereby women and patients with a
normal MPV had significantly higher PLT counts compared
to other patients. Nevertheless, we did not find any significant
difference between the control and patient groups and among age
groups concerning PLT count (p>0.05 for both).
Table 1. Demographic and clinical characteristics
Variable

n

%

Table 3. Age and gender distribution
Study group

Control group

44.59 ± 16.99

33.76 ± 12.94

Female

170 (32%)

66 (55%)

Male

251 (58%)

52 (45%)

Age (years)
Gender

Table 4. Mean PLT values

Gender
Male

236

43.8

Female

303

56.2

Normal

527

97.8

High

12

2.2

Tinnitus

420

78.1

Control

118

21.9

MPV value

Platelet (10³/μL)

p

269.950

273.500

0.784

(137.000–535.000)

(135.000–508.000)

Table 5. Mean MPV values

MPV (fL)

Study group

Control group

p

9.93 ± 1.09

10.35 ± 0.85

0.856

MPV: Mean platelet volume

Age (years)
≤30

89

16.5

31-50

176

32.7

51-60

128

23.7

Age (years)

Control group

PLT: Platelet

Group

61≤

Study group

146

27.1

Mean

SD

49.59

17.01

MPV: Mean platelet volume, SD: Standard deviation

Discussion
Tinnitus is a heterogeneous condition with an unclear etiology,
considered to be caused by ischemia and inflammation,
exposure to high-level noise, or damage to the hearing system
[12]. Additionally, Ozbay et al. reported that stress may cause
inflammation, thereby resulting in tinnitus [13]. MPV is an
important PLT index indicating the activity and function of PLT,
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which can be easily measured in routine CBC. Moreover, MPV is
responsible for the pathogenesis of some cardiovascular diseases
and is associated with the prognosis of these disorders [14-16].
Also, Ulu et al. and Sagit et al. suggested that increased MPV
and vascular diseases may be associated with SSNHL [17,18].
Nonetheless, Karli et al. and Bláha et al. reported no significant
relationship between increased MPV and SSNHL [6,19].
Ozbay et al. found an increased neutrophil-to-lymphocyte ratio
(NLR) in patients with tinnitus compared to control subjects,
while no significant difference was found regarding MPV [13].
Moreover, Kemal et al., for the first time in the literature, found
higher MPV values in patients with tinnitus compared to control
subjects [20].
Sarikaya et al., for the first time in the literature, found higher
MPV values in patients with subjective tinnitus than in control
subjects [3]. However, Beyan et al. criticized this study and argued
that MPV values could not be elevated in subjective tinnitus
patients since there were no standardized blood collection and
measurement techniques [21]. In contrast, Yuksel et al. reported
lower MPV levels for subjective tinnitus patients than control
subjects and suggested that MPV could be a useful indicator in
evaluating patients with subjective tinnitus [11]. On the other
hand, Bayram et al. found no significant difference between
patients with subjective tinnitus and healthy controls concerning
mean NLR, platelet-to-lymphocyte ratio (PLR), and MPV values
[22]. Similarly, Arli et al. found no significant difference between
patients with subjective tinnitus and healthy controls concerning
MPV and PLT values [23].
Conclusion
Tinnitus is a common clinical condition with a multifactorial
etiology. Studies conducted on patients with tinnitus have reported
different results such as increased, decreased, and similar MPV
values compared to healthy individuals. The present study found
no significant difference between tinnitus patients and healthy
controls concerning MPV values. Based on these findings, we
consider that MPV values alone may not be significant in the
pathogenesis of tinnitus and may not be helpful in the clinical
evaluation of tinnitus patients. More studies are required to
elucidate the unknown aspects of this clinical condition with a
multifactorial etiology.
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Abstract
Superselective vesical artery embolization is used in the control of bleeding due to bladder cancer. However, there are few studies with a small number of patients. The
current study aimed to investigate the efficacy, complications, and short-mid-term results of super-selective transarterial embolization in the treatment of persistent hematuria associated with bladder cancer. A retrospective examination was made of 13 patients with bladder cancer-related persistent hematuria who were applied with selective vesical artery embolization in the interventional radiology unit. The patients were evaluated in terms of the success of the treatment, the patients' need for additional
interventional procedures, and the complications related to the procedure. Superselective superior vesical artery embolization was applied to a total of 13 patients with
a mean age of 78.85±11.76 years and a median follow-up of 181 days. The time without bleeding was determined as a median of 159 days (min: 15, max:1410 days).
The short-term clinical success was calculated as 84.6%. In the long-term follow-up of the patients in this study, the clinical success was determined to be 76.9% and no
major complications were observed in any patient. Superselective embolization of vesical arteries is an effective and reliable treatment method for bladder cancer-related
bleeding with high clinical success rates and low complication rates.
Keywords: Bladder cancer, angiography, embolization, vesical artery

Introduction
Although there are variations in the frequency of bladder cancer
according to localization, it can be counted among the ten leading
cancers [1,2]. Bladder cancer often causes recurrent persistent
hematuria [3]. Bladder irrigation and hydrodistension are the
primary conventional methods used for persistent hematuria
originating from the bladder. When treatment is not possible
with conventional methods, the systemic procedures traditionally
applied include cystectomy, urinary diversion, and internal iliac
artery ligation [4].
Surgical treatment is the gold standard in the treatment of this
disease, but as stated in several guidelines, there is no curative
treatment method for bladder cancers that cannot be resected, and
mortality rates are extremely high [5]. Even if the stage is suitable

for surgical treatment, this may not be possible in some patients
because of comorbidities such as advanced age. In such patients,
embolization with angiography can be used as a minimally invasive
method in the control of hematuria [6].
Endovascular embolization of internal iliac arteries has been
used for many years in the treatment of hematuria. Currently,
super-selective embolization from the level of the vesical artery
is preferred to reduce the risk of embolization outside the target.
However, patient numbers are low in studies related to superselective embolization, and data are restricted to the efficacy and
reliability of the method [6].
The current study aimed to investigate the efficacy, complications,
and short-mid-term results of super-selective transarterial
embolization in the treatment of persistent hematuria associated
with bladder cancer.
Materials and Methods

*Corresponding Author: Alperen Kayali, Hatay Mustafa Kemal University,
Faculty of Medicine, Department of Radiology, Hatay, Turkey
E-mail: alperenkayali@gmail.com

This study was approved by Hatay Mustafa Kemal University
Ethics Committee (Date: 17/06/2021 No: 15).
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After ethical approval, a retrospective examination was made of
13 patients with bladder cancer-related persistent hematuria who
were applied with super-selective vesical artery embolization
in the interventional radiology unit between 2016 and 2020.
Superelective vesical artery embolization was performed on
patients who had not responded to hematuria palliation such as
transurethral resection under cystoscopy guidance and repeated
bladder irrigation. Patients with contrast allergy, arterial access
problems (occlusion of the common iliac arteries), and patients
who did not accept the procedure were not included in the study.
In all the patients, images were obtained of both internal iliac
arteries and branches with the aid of a 5F pigtail catheter (Imager
II; Boston Scientific, Natick, MA, USA) from the abdominal aorta
entered via the femoral route. Then, images were obtained with 5F
diagnostic (Simon 1, Simon 2, Kobra 2, Bern) catheters (Imager
II; Boston Scientific, Natick, MA, USA) entered selectively to
the internal iliac arteries contralateral to the entry site. To prevent
embolization outside the target in patients with vesical artery origin
anomaly and in those where the anatomy could not be determined
because of superpositioning, arterial perfusion maps were created
using cone-beam computed tomography. Entering the superior
vesical artery with the help of a 2.2F microcatheter (Carnelian,
Tokai Medical Products, Aichi, Japan), embolization was
provided with microspheres (Embozene microspheres; CeloNova
BioSciences, Newnan, GA, USA) 250-400 microns in size (Figure
1). The same procedure was applied to the opposite side. However,
as superior vesical artery filling could not be observed on the
images obtained at the level of the other internal iliac artery after
embolization of the first superior vesical artery in some patients
or because the mass could be lateralized, the procedure was
terminated by unilateral embolization of the superior vesical artery
in these patients.
To evaluate the success of the treatment, the laboratory and clinical

follow-up data after the procedure were examined. The need for
an additional interventional procedure was investigated with the
reason for bleeding in hematuria recurring during follow-up.
The patients were also evaluated in respect of procedure-related
complications.
Results
Superselective superior vesical artery embolisation was applied to
a total of 13 patients, comprising 12 (92.3%) males and 1 (7.7%)
female with a mean age of 78.85±11.76 years (51-91 years) and
median follow-up of 181 days (15-1410 days). The embolisation
procedure was applied as unilateral to 6 (46.1%) patients and
bilateral to 7 (53.8%) patients. The time without bleeding was
determined as median 159 days ( 15-1410 days). Repeated
bleeding within the first 30 days was observed in 2 (15.3%)
patients. The short-term clinical success was calculated as 84.6%.
Radical cystectomy was applied to these two patients, and both
developed mortality in the early postoperative period because of
comorbidities. During the follow-up period of longer than one
month of 11 patients, no bleeding developed in 6 patients. Of the
5 patients with recurrent bleeding, surgery was performed in one
case and this patient was exitus in the first week postoperatively
because of comorbidities. No additional interventional procedure
was required in the other 4 patients with bleeding and with the
conventional methods applied to stop the bleeding, only minimal
hematuria was observed.
In the long-term follow-up of the patients in this study, the clinical
success was determined to be 76.9%. When the whole sample
was evaluated, bleeding requiring an additional intervention was
observed in 3 (23%) of 13 patients. Postembolisation syndrome,
which started immediately after the procedure and progressed with
pain and subfebrile fever within a few days, was observed in 3/13
(23%) patients, and no major complications were observed in any
patient. The patient data are shown in Table 1.

Table 1. Patient demographics and follow-up information
Age

Gender

Embolization

Time without bleeding

Surgery for bleeding

Death time

Follow up

66

F

Bilateral

185 days

No

243 days

243 days

51

M

Unilateral/left

15 days

Yes

15 days

15 days

90

M

Unilateral/left

33 days

No

33 days

33 days

86

M

Unilateral/left

92 days

No

live

394 days

74

M

Unilateral/right

64 days

No

97 days

97 days

79

M

Bilateral

61 days

Yes

61 days

61 days

83

M

Unilateral/left

No bleeding

No

live

1410 days

86

M

Unilateral/left

No bleeding

No

759 days

759 days

91

M

Bilateral

No bleeding

No

242 days

242 days

90

M

Bilateral

No bleeding

No

159 days

159 days

67

M

Bilateral

15 days

Yes

15 days

15 days

85

M

Bilateral

Nobleeding

No

live

181 days

77

M

Bilateral

No bleeding

No

live

213 days
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1a

1c

1b

1d

Figure 1. Right (a), left (b) vesical artery DSA images of the patient with hematuria due to bladder cancer were obtained. After super selective bilateral embolization,
complete embolization of the right (c) and left (d) vesical arteries is achieved, and accordingly, contrast filling is not observed

Discussion
In our study, we aimed to investigate the effectiveness of
superselective vesical artery embolization in the treatment of
bleeding due to bladder cancer. We achieved high clinical success
in short and long-term follow-ups with superselective vesical
artery embolization in the patients with bleeding due to bladder
cancer that could not be treated by conventional methods (84.6%,
76.9%, respectively). Major complication or procedure-related
mortality was observed in any of our patients.
Bladder cancer is often a reason for recurrent persistent hematuria
[3]. Great difficulties emerge in the follow up of persistent
hematuria making it a potentially life-threatening event [7].

Surgical treatment is the most important treatment method in
bladder cancer, contributing greatly to patient survival. However,
the invasion of surrounding structures by some bladder cancers
makes surgical treatment impossible. Even if the disease stage
is suitable for surgical treatment, it may not always be possible
because of other factors such as advanced age. In patients aged over
80 years in particular, high mortality rates are seen after radical
cystectomy [8]. Age has been reported to be the most important
factor determining mortality following radical cystectomy [9]. In
patients where surgery is not possible, methods can be attempted
such as bladder irrigation or the intravesical application of some
clotting agents or formalin, which can be administered under
local or short-term anesthesia [10]. However, when hematuria
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continues, multiple blood transfusions and repeated isctalizations
increase the risks of morbidity and mortality [4]. The efficacy of
conservative methods in stopping bleeding can vary between 50%
and 100% [11]. Although radiotherapy is one of the methods that
can be used in the treatment of bladder cancer-related hematuria, it
is not suitable for patients with acute bleeding because of the need
for multiple sessions on repeated days [12].

with CBCT in patients with vesical artery origin anomaly or
where the arterial anatomy could not be clearly determined. No
complications were observed related to embolisation outside the
target in the current study patients. The CBCT procedure has the
disadvantages of prolonged procedure time and greater radiation
exposure [21]. Nevertheless, it can be considered to be of benefit,
especially in the avoidance of embolisation outside the target.

The use of transarterial embolisation in the treatment of bladder
cancer-related hematuria starts with the embolisation of internal
iliac arteries. Superselective embolisation of vesical arteries is
currently preferred for more effective treatment and to reduce the
risk of embolisation outside the target. Superselective embolisation
of vesical arteries is a minimally invasive procedure which allows
control of severe bleeding and reduces complications to a minimum
[3]. As the superselctive approach allows the use of more embolic
agent, it has been predicted to be useful in preventing recurrent
bleeding [12].

Studies related to superselective embolisation of vesical arteries
have generally included a low number of patients and there are no
studies that have compared the embolising agents used. However,
it is recommended to use embolising agents with non-absorbable
particles [3].

However, in previous studies related to superselective
embolisation, patient numbers are low and data are restricted to
the efficacy and reliability of the method [6]. Although there are
no extensive series in recent literature about superselective vesical
artery embolisation, it has been reported to be a method with high
success rates and low complication rates [7, 13]. The short-term
success rates following vesical artery embolisation for bladder
cancer-related hematuria have been reported to be 92.6%-100%
[7, 14, 15]. In the current study, the short-term clinical success
rate of 84.6% was seen to be similar to findings in literature. This
relatively lower rate of clinical success in the current study can
be attributed to the fact that embolisation was not repeated in any
patient with recurrent bleeding.
In a previous study of superselective vesical artery embolisation
applied to bladder bleeding developing associated with pelvic
malignancies, the rate of recurrent bleeding was found to be
approximately 33% [12]. Although there are studies that have
reported no difference between bilateral and unilateral vesical
artery embolisation in respect of recurrent bleeding [7, 12], there
are also publications which have suggested that the risk of recurrent
bleeding is higher after unilateral embolisation [16, 17]. The broad
collateral network of the internal iliac artery seems to be one of the
most important reasons for recurrent bleeding after embolisation
[12]. In the current study, bleeding which would require further
intervention was determined at the rate of 23%.
Major complications are not generally expected after
superselective vesical artery embolisation [7, 12]. Although rare,
major complications may be seen such as bladder necrosis, and
abdominal wall ischemia [18, 19]. The use of larger size particles
and avoiding embolisation outside the target are thought to lower
the complication rates of embolisation applied superselectively.
No major complications were observed in any patient in the
current study. However, postembolisation syndrome accompanied
by pain and subfebrile fever which was spontaneously limited to a
few days, was observed in 23% of the patients.
It can be seen that arterial mapping with CBCT has not been
used much in studies related to superselective vesical artery
embolisation [20]. In the current study, it was aimed to avoid
embolisation outside the target with the use of arterial mapping

Embolisation methods for bleeding control have become effective
and reliable treatment methods in current practice. Embolisation
treatment can be applied to patients with a low performance score
or to those who would not be able to undergo general anaesthesia.
Thus, it is a helpful procedure in eliminating the need for emergency
surgery for bleeding in this patient group [20].
Limitations of this study are the retrospective design and the
relatively low number of patients.
Conclusion
In conclusion, when the results obtained are evaluated together
with other findings in the literature, it can be concluded that
superselective embolisation of vesical arteries is an effective and
reliable treatment method for bladder cancer-related bleeding with
high clinical success rates and low complication rates.
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Abstract
This study aimed to investigate acute effects of table tennis (physical+cognitive exercise), aerobic running (physical exercise), and chess (cognitive exercise) exercise
sessions of veteran male athletes in their branches on the serum homocysteine (Hcy), insulin growth factor-1 (IGF-1), and cortisol (Cor) levels. Thirty veteran athletes
[10 table tennis players (TT), 10 long-distance runners (LR), 10 chess players (CP)] and 10 sedentary controls (SC) between 50 and 65 years of age participated in the
study. Blood samples were obtained before and immediately after exercise to determine serum Hcy, IGF-1, and Cor levels. According to their branch, each veteran athlete
performed exercise sessions (70-75% of the participants' heart rate reserve) of 10-min of warm-up followed by 40-min of table tennis, aerobic running, or chess. TT and
LR groups demonstrated significant increases in the serum IGF-1, Cor, and Hcy levels from pre to post-exercise (p<0.05). In contrast, the CP group showed significant increases only in the serum Hcy levels (p<0.05). Serum IGF-1 and Hcy, in response to exercise, were not significantly different between exercise groups (p>0.05). LR group
had a greater serum Cor increase than all exercise groups (p<0.05). The TT group showed significantly greater changes in serum Cor levels than the CP group (p<0.05).
In conclusion, although a single bout of aerobic running and table tennis exercise induces a remarkable increase in all measured biomarkers, chess exercise only elicits an
increase in Hcy levels. Although aerobic running is more effective in increasing Cor levels than other types of exercise, the current study's findings suggest that serum Hcy
and IGF-1 levels in veteran male athletes are not affected by the type of exercise.
Keywords: Aging, cortisol, exercise, homocysteine, IGF-1

Introduction
Cognitive aging involves various functional and structural
changes in the whole brain or specific regions [1]. Invasive or
pharmacologically effective treatment for cognitive aging remains
elusive. In this regard, it is of great scientific interest to identify
methods that can be used to slow down, control, or ameliorate
structural and functional declines in the aging process [2].

*Corresponding Author: Yakup Zuhtu Birinci, Bursa Uludağ University, Faculty
of Sport Sciences, Department of Coaching Education, Bursa, Turkey
E-mail: ykpbirinci@gmail.com

Veteran athletes', middle-aged and older individuals who do active,
regular, and high-level exercise in a sports branch, whether they
have a competition background or not; are generally accepted that
have physical, social, and psychological well-being [3].
Many examples of successful aging, such as in veteran athletes,
have led us to deal with cognitive decline as we age and to
seek a lifestyle that prevents neurodegenerative diseases. These
individuals can show us that regular exercise can make healthy
cognitive aging possible.
Regular physical exercise (PE) is a promising method to increase
brain health across the lifespan [4]. Research that examines the
benefits of exercise on the human body has generally focused on
the cardiovascular and musculoskeletal systems [5], but lately,
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there has been much focus on the underlying mechanisms of PE
and healthy brain relation [6].
Exercise is the key regulator of multifaceted molecules with
many specific neuroprotective mechanisms [7,8]. Leading studies
have shown that different circulation factors with potential
neuroprotective functions are released into the bloodstream via
PE throughout the life span [9]. Despite the precise relationship
between PE and brain health in humans, our knowledge of the
cellular and molecular mechanisms that trigger such benefits is
still limited.
Insulin-like growth factor 1 (IGF-1) has benefits synapse density
and neurotransmission by modulating synaptic morphology
and function [10]. IGF-1 levels can increase via exercise in the
periphery and can cross the blood-brain barrier to mediate the
trigger of neurogenesis in the brain [11]. Ploughman et al. (2019)
indicated that after the aerobic (treadmill running) and cognitive
exercises (working memory task or computer games), participants
who provided better cognition status showed higher levels of
serum IGF-1 [12]. Cho and Roh (2019) showed that taekwondo
training (physical exercise which requires cognitive demand, 5080% maximum heart rate for 60 min, 5d/w for 16 weeks) training
enhances IGF-1 levels in women aged 65 or older [13]. Contrary to
this, Mass et al. (2016) suggest that the relationship of IGF-1 with
changes in the hippocampus is not exercise-induced [14]. A review
study by Borba et al. (2020) indicated that IGF-1 serum levels
might be affected by exercise type [15]. But researchers pointed
out that there is no consensus on the conditions of the exercise,
which is poorly defined.
Unlike IGF-1, elevated homocysteine (Hcy) levels are related
to cardiovascular diseases, Alzheimer's disease, dementia, and
cerebrovascular diseases. Thus, according to Sachdev (2005),
Hcy called a "neurotoxin'' can impair brain health [16]. Ford et
al. (2012) pointed out that high Hcy levels are putatively one of
the cognitive deterioration indicators, especially in older adults
[17]. Both animal [18] and human [19] studies demonstrated that
exercise could change Hcy levels in the blood. In another study,
Joubert and Manore (2006) indicated a lack of clear evidence that
whether physical fitness affects Hcy levels [21]. Lately, the review
study of Silva et al. (2014) revealed that acute exercise could cause
induced levels of Hcy [20].
Cortisol (Cor) is a corticosteroid and can be released in response
to the stress induced by an acute bout of exercise despite the
mechanisms still being poorly understood. Kraemer et al. (1992)
stated that acute cortisol responses were not related to training status
[22]. A study by Tremblay et al. (2004) revealed that endurance
athletes had lower cortisol levels after the same resistance exercise
protocol compared to well-resistance trained men [23]. According
to Martínez-Díaz et al. (2020), high-intensity and long-duration
exercise can modulate cortisol levels [24]. In addition, there is an
inverted U-shaped relationship between cortisol and executive
functions, and optimum cortisol levels may be beneficial for
cognition. Moreover, although counter-evident exists [25], older
adults generally have higher cortisol levels, and this accumulation
can have deleterious effects on memory function [26].
The controversial results of these molecular mechanisms may be
due to the wrong generalized concept of exercise. Generalizations
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made by ignoring exercise variables make it difficult to understand
the results. Because exercise is directly or indirectly related to
potential cognitive decline mechanisms depending on duration,
frequency, type, and intensity [6-8]. Understanding how exercise
types trigger different neurobiological mechanisms for brain
adaptation can be crucial for creating an efficient exercise program
for brain health in older adults.
To our knowledge, no study has examined the acute effect of
PE (aerobic running), CE (chess), and a combination of them
(table tennis) on homocysteine, cortisol, and IGF-1 levels in
veteran athletes. This study aimed to investigate the acute effects
of table tennis (PE+CE), aerobic running (PE), and chess (CE)
exercise sessions of veteran male athletes in their branches on
the serum Hcy, insulin growth factor-1 IGF-1, and Cor levels. We
hypothesized that there would be a difference between the effects
of different exercise types on serum IGF-1, Hcy, and Cor levels.
Materials and Methods
The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee
of Bursa Uludağ University, Medical Faculty Clinical Research
(protocol code: 2020-5/13). Informed consent was obtained from
all subjects involved in the study.
Participants
Forty healthy male participants between 50 and 65 years of age
were recruited for this study (Table 1). According to their branches,
veteran athletes were recruited into three exercise groups (TT=table
tennis athletes, LR=long-distance runners, CP=chess players).
Veteran athletes were recruited from national veteran sports clubs.
Veteran athletes must train regularly (at least three days a week)
for five years. The sedentary control (SC) group who had not been
involved in regular PE or CE (i.e., playing chess and card games,
doing puzzles, playing console or mobile games) was specified
through community announcements from veteran athletes' social
circle. Study information (including all potential risks) was given
to the participants at the information meeting.
Participants were required to meet the following criteria;
• normal or corrected hearing and eyesight,
• no plans for major lifestyle changes during the study (i.e.,
changes in exercise routine, diet, or hobbies),
• Mini-Mental State Exam (MMSE) scores ≥26
• Beck Depression Inventory (BDI) scores ≤9
The exclusion criteria were given below;
• smoking, drug, and alcohol habits,
• history of depression, neurological illness, brain damage,
neuromotor or musculoskeletal disorders,
• Positive Covid-19 or contact with a positive person
Design and Procedure
The study procedure consisted of a pretest-posttest design (Figure
1). Each participant was recruited to the laboratory in two sessions
at least 5 days apart between 9-12 a.m. to control circadian
influences. Participants were asked to maintain their rutin diet
throughout the study and to forgo strenuous exercise for at least 72
h before the exercise bout. Participants also were prohibited from
food, caffeine, and alcohol intake for 8 h before the exercise.
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Figure 1. Experimental design. MMSE: Mini-mental state exam; BDI: Beck depression inventory; MF: Measurement of fitness; HRrest: Heart rate rest; HRR: Heart
rate reserve; FAT%: percentage of fat mass; IGF-1: Insulin-like growth factor-1; Hcy: Homocysteine; N/A: Not available; TT: Table tennis athletes; LR: Long-distance
runners; CP: Chess players; SC: Sedentary control
Table 1. Characteristics of participants. Data presented as means ± SD.
TT (n=10)

LR (n=10)

CP (n=10)

SC (n=10)

Age (years)

56.0±4.4

56.7±5.7

57.3±5.7

57.5±8.4

Education (level)

3.8±1.1

3.8±0.6

3.9±0.9

3.3±0.9

Training history (years)

9.8±2.4

10.8±4.2

11.3±4.6

N/A

Weekly exercise (hours)

5.4±1.3

6.4±1.8

8.5±2.9

N/A

Height (cm)

175.4±3.9

172,1±3.2

173.9±6.7

171.7±8.1

Weight (kg)*

84.4±7.6

72.8±5.3a

89.1±15.5b

82.5±14.2b

FAT (%)*

20.1±4.2

15.3±3.1

25.0±7.1b

24.5±5.1b

HRrest (beat/min)*

63.8±7.1

52.8±8.1

78.3±7.2a,b

68.6±5.4a,c

VO2max(mL/kg/min)*

43.6±6.0

57.7±3.2a

28.3±2.8a,b

28.3±4.9a,b

HRmax (beat/min)

165.9±7.2

167.1±9.4

156.7±5.0

159.4±6.1

Demographics

Physical Fitness

(*p<0.05) indicates a significant difference a: Indicates a significant difference
compared with TT b: Indicates a significant difference compared with LR c: Indicates a significant difference compared with CP VO2max: Maximum rate of oxygen consumption HRrest: Heart rate rest HRmax: Maximal heart rate Education
level: 1= elementary school, 2= high school, 3= university, 4= postgraduate FAT
%: Percentage of fat mass TT: Table tennis athletes LR: long-distance runners
CP: Chess players SC: Sedentary control N/A: Not available

On the first visit, participants were familiarized with the
experimental procedure and asked the participants to complete
medical history and demographic questionnaire and perform an
MMSE, DBI. Then, HRrest was measured in a sitting position with
a Polar HR monitor (V800, Polar Electro OY, Kempele, Finland).
Afterward, VO2max was estimated by the graded maximal treadmill
testing, during which their heart rate (HR) was continuously
recorded using a Polar HR monitor, respectively.
On the second visit, the intervention started with 10 minutes of

seated rest. After the rest, blood samples were obtained to determine
serum IGF-1, Hcy, and Cor levels. Afterward, the participants
performed a 10-minute warm-up and 40-minute exercise according
to their branches (table tennis, aerobic running, and chess) under
the supervision of a healthcare worker and accompanied by a
specialist trainer. Immediately after the exercises, blood samples
were obtained again.
Exercise protocol
In this study, table tennis was considered a PE+CE, aerobic running
exercise was a PE, and chess was a CE. Participants performed
approximately 50 minutes (10 min warm-up+40 min exercise) at
a heart rate corresponding to 70–75% of participants' heart rate
reserve (HRR) (Figure 1). The exercise intensity was based on
HRR, which was calculated as 'HRmax' minus 'HRrest' [27]. Then,
the target HR was calculated as follows:
"Target HR={HRR × 70%-75%}+ HRrest "
The exercise sessions were initiated with the subjects in the table
tennis group. To not disrupt the structure of the table tennis game,
which simultaneously requires a response to physical and cognitive
demands, no restrictions were made to the participants in this group
during the exercise. All subjects finished the table tennis exercise
at between 70–75% of individual HRR. Then the participants in
the running group were provided to finish their exercises at the
same heart rate zone. HR variability was measured using a cheststrap HR polar monitor. Each subject in the CH group performed
a standard chess match with the human opponent (equal national
chess rating) and received 30 s for each movement. The subjects
in the SC were only seated and rested at the laboratory without a
phone, book, etc.
Measurement of fitness
Participants performed to exhaustion using Bruce protocol after
a 5-min warm-up period to determine VO2max . The submaximal
Bruce protocol was used for all participants in sedentary control
and chess groups. In the test, Tanaka et al. (2001)'s formula was
used for estimating HRmax [28].
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Figure 2. Changes in peripheral factors from before to after exercise. *Denotes significant difference from corresponding after exercise (p<0.05). IGF-1: Insulin-like
growth factor-1 Hcy: Homocysteine Cor: Cortisol µmol/L: micromol/liter µg/L: microgram/liter TT: Table tennis athletes LR: Long-distance runners CP: Chess players
SC: Sedentary control
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"HRmax={208-(0.7×90%)}"
The time values obtained from the graded maximal treadmill test
were written as a "T" value in fractional minutes. The formula for
calculating VO2max (ml-1. kg-1. min-1) was as follows:
"VO2max=14.76-(1.379×T)+(0.451×T2)-(0.012×T3)"
Blood sampling and analysis
Blood samples (10 ml) were obtained from the antecubital vein
before and immediately after exercise. The blood samples were
assigned to clot at room temperature for 30-min and centrifuged
at 3000×g for 15-min. The serum layer was removed and frozen at
−80°C for further analysis.
Serum IGF-1 was analyzed by a Siemens immulite 2000 xpi
immunoassay kit (manufacturing, GERMANY) using the enzymelinked chemiluminescent immunometric method. Serum Hcy and
Cor were measured by an Abbott Architect Plus i2000 immunoassay
analyzer (manufacturing, USA) using the chemiluminescent
microparticle immunoassay method.
Statistical analysis
Statistical analysis was performed using the SPSS software version
20.0. Shapiro-Wilk's test was used to determine whether or not
the variables are normally distributed. Values are presented as the
mean±standard deviation (SD) with normal distribution and the
median, interquartile range (IQR) for the non-normally distributed.
The % changes obtained by subtracting the pre-test values from the
post-test values were used in the comparisons between the groups.
One-way ANOVA was used to compare the variables normally
distributed. Levene test was used to assess the homogeneity of
the variances. The pairwise posthoc test was performed using
Tukey's and Dunn-Bonferroni's test when an overall significance
was observed. Kruskal Wallis was used to comparing the variables
non-normally distributed among the groups. A dependent sample
t-test was used for normally distributed variables, and Wilcoxon
signed-rank test was used for non-normally distributed variables
for intragroup comparisons. An overall 5% type-I error level was
used to infer statistical significance.
Results
Demographic and physical characteristics of participants
Demographic variables, including age and education level, did
not differ between the groups. Training history and the weekly
exercise were significantly different between the groups. TT, LR
and CP had longer training years (p=0.008, p=0.002, p=0.000,
respectively) and weekly exercise hours (p=0.018, p=0.001,
p=0.000, respectively) than SC. However, there was no significant
difference between athlete groups. As to physical characteristics,
height and HRmax did not differ between groups. LR had a lower
weight than TT and CP (p=0.038), (p=0.030), respectively. TT
(p=0.027, 0.025) and LR (p=0.000) had higher VO2max levels than
SC and CP. LR and TT had lower %FAT than SC (p=0.001). LR
and TT had lower HRrest levels than CP (p=0.000). Furthermore,
LR had lower HRrest levels than SC (p=0.001).
Insulin-like growth factor-1
As can be seen in figure 2 A, the TT (pre=123.7µg/dL,
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post=152.2µg/dL), and LR (pre=109.8 µg/dL, post=129.8 µg/
dL) groups demonstrated significant increases in the serum IGF-1
levels from pre to post-exercise (p=0.001, p=0.005, respectively).
But there were no significant difference in the serum IGF-1 levels
from pre (100.1 µg/dL) to post (106.7 µg/dL) exercise in CP group
(p=0.149). In the inter-group %change comparison, there were no
significant differences in the serum IGF-1 levels from pre to postexercise in between all exercise groups (p>0.05) while TT and LR
groups had a greater increase than the SC group (p<0.05).
Homocysteine
As can be seen in figure 2 B, the TT (pre=10.8µmol/L, post=
12.3 µmol/L), LR (pre=11.6µmol/L, post=13.6 µmol/L), and
CP (pre=14.7µmol/L, post=16.2µmol/L), groups demonstrated
significant increases in the serum Hcy levels from pre to postexercise (p=0.011, p=0.001, p=0.022, respectively). However,
after resting, SC (pre=13.6µmol/L, post=14.1µmol/L), group
showed no significant differences in serum Hcy levels (p=0.074).
In inter-group %change comparison, there were no significant
difference in the serum Hcy levels from pre to post-exercise in
between all exercise groups (p>0.05) while TT, LR, and CP groups
had a greater increase than the SC group (p<0.05).
Cortisol
As can be seen in figure 2 C, the TT (pre=11.4 µg/dL, post=13.1µg/
dL), and LR (pre=12.5 µg/dL, post=14.9 µg/dL) groups
demonstrated significant increases in the serum Cor levels from
pre to post-exercise (p=0.005, p=0.001, respectively). However,
SC (pre=10.9 µg/dL, post=9.9 µg/dL), and CP (pre=10.6 µg/dL,
post= 10.8µg/dL) groups showed no significant differences in
serum Cor levels (p=0.061, p=0.069, respectively). In inter-group
%change comparison, LR group had a greater increase than all the
groups (p<0.05). In addition, TT group had a greater increase than
CP and SC groups (p<0.05).
Discussion
This study investigated the acute effects of table tennis, aerobic
running, and chess exercises on veteran male athletes' serum IGF1, Hcy, and Cor levels. We showed that immediately after a 40-min
of aerobic running or table tennis exercise performed by veteran
athletes in their branches at an HRR of 70-75% significantly
increased serum IGF-1, Hcy, and Cor levels, but chess exercise
increased Hcy levels only. The blood concentration of serum IGF1 and Hcy, in response to exercise, was not significantly different
between exercise groups. Aerobic running had a greater serum Cor
increase than other exercise types, and table tennis induced greater
changes in serum Cor levels than the chess exercise. However,
the current study's findings are insufficient to infer which type of
exercise is more effective in the secretion of brain health-related
molecules in veteran athletes.
Insulin-like growth factor-1
In the literature review examining the effects of exercise on IGF-1,
the lack of study evidence evaluating the acute effects of different
exercises on the veteran athlete population makes it difficult
to conclude the results of the current study. No study has been
found that evaluates the effects of cognitive exercises or sports
with open skills that combine cognitive and physical exercise
(table tennis, badminton, football, etc.) on serum IGF-1 levels in
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the veteran athlete population. The literature has generally focused
on evaluating the effect of resistance and aerobic exercises on the
relationship of IGF-1 with muscle hypertrophy.
We found a significant increase in serum IGF-1 levels after a
40-min of aerobic running or table tennis exercise sessions at an
HRR of 70-75% performed by veteran athletes in their branches.
In line with our findings, Wallace et al. (1999) showed that acute
continuous aerobic-type exercise (4d/w/30-min cycling, 80% of
VO2max) increases serum IGF-1 in trained men (n=17, mean age=
26.9 yr), [29]. Stein et al. 2021 showed that after the acute running
exercise (until the 80% of HRmax), higher levels of IGF-1 levels
in Alzheimer's disease patients (n=34, age=75 yr) compared to
participants without dementia (n=40, age=74 yr) [30].
Contrary to these results, Kliszczewicz et al. (2021) showed no
acute response to serum IGF-1 levels in Parkinson’s patients
who performed high-intensity functional exercise [31]. HasaniRanjbar et al. (2012) investigated the effect of resistance exercise
[4exercises, 3series ×1 One Repetition Maximum (1RM):70%–
80%] on IGF-1 levels in 19 healthy trained men (age=20-30
yr, a regular resistance training program for 3d/w over the last
10 months) and 15 healthy untrained men. They observed no
significant alterations in serum IGF-1 levels after exercise in
trained and untrained participants [32].
Previous systematic reviews and meta-analyses suggest that IGF1 serum levels can increase by exercise type [15]. Nevertheless,
exercise variables and subjects' fitness levels can also change
serum IGF-1 blood concentrations [32]. The observations from
previous studies are controversial. IGF-1 synthesis and release
mechanisms depend on age, body composition, physical fitness
level, diet, other hormones, and plasma volume. Moreover, the
release of IGF-1 blood concentration is dynamic and complex.
These factors may explain contradictory exercise results on the
IGF- 1.
Homocysteine
PE can alter Hcy levels in the blood, but the duration, intensity, and
type of acute exercise on Hcy blood concentration are still unclear.
Our study results showed a significant increase in serum Hcy
levels after 40-min aerobic running, chess, or table tennis exercise
sessions at an HRR of 70-75% performed by veteran athletes in
their branches. Some studies examining the young population
are in line with our results. Wright et al. (1998) demonstrated an
increase in the plasma Hcy after running at 70% of VO2max for 30min in physically active healthy men aged 24-39 [33]. Similarly,
Gelecek et al. (2007) showed a significant increase in plasma Hcy
level post-exercise (walking for 30-min at 70–80% of HRmax) in
sedentary healthy subjects (mean age=21yr, n=22), [34].
Contrary to these results, Gaume et al. (2005) compared endurance
exercise (cycling until exhaustion on a cycle ergometer) effect
on Hcy levels in trained (age=52 years, had endurance training
experience of more than 15 years and training average was 8.2 h/
week) and sedentary (age=56 yr) middle-aged men. The results
showed that baseline Hcy levels were lower in trained subjects
and a decrease was observed in Hcy levels at the submaximal and
maximal levels of exercise [35]. In another study, De Crée et al.
(2000) demonstrated that Hcy levels were not affected by acute
submaximal exercise (cycle ergometer at 60% of VO2max) in
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moderately trained young males (n=7, age=21yr) [36].
After table tennis and aerobic running exercise sessions, the
accumulation of various exercise-related metabolites (e.g., lactate,
creatinine, uric acid, urea, and cortisol) might have increased
Hcy levels. An interesting finding of our study is the increased
serum Hcy levels after chess exercise. According to Troubat et al.
(2009), chess games are considered a mental stressor [37]. Chess
is a strategy game that requires to respond high cognitive demand
tasks. Players have to decide through various movement patterns to
find the more suitable win strategy. This situation may be elicited
mental stress in chess players. According to studies, mental stress
could increase Hcy levels significantly [38]. We think that the
relationship between mental stress and Hcy may cause an increase
in Hcy levels in chess players.
Cortisol
Cortisol is generally considered a hormonal marker of training
stress. However, studies are still insufficient to determine how
cortisol levels are affected by which type of exercise, especially in
older adults or middle-aged veteran athletes [39].
We showed that immediately after a 40-min of aerobic running
or table tennis exercise performed by veteran athletes in their
branches at an HRR of 70-75% significantly increased serum
Cor levels. Moreover, aerobic running had a greater serum Cor
increase than other exercise types, and table tennis induced greater
changes in serum Cor levels than the chess exercise. Our results
are in line with Heuser et al. (1991) who showed that middleaged men endurance athletes had significantly greater cortisol
responses [40]. A possible reason why table tennis players and
long-distance runners achieve higher serum cortisol levels than
sedentary individuals and chess players may be the ability of
trained individuals to exhibit greater hormonal responses than
untrained individuals.
In contrast, Heaney et al. (2013) investigated the acute effect of
exercise on serum cortisol levels in older adults with different
training statuses. 49 community-dwelling older adults [age= 60-77
yr, sedentary (n=14), moderately active (n=14), endurance-trained
(n=21)] performed an incremental submaximal treadmill test. The
authors found that cortisol significantly decreased post-exercise.
They also pointed out that the basal level of Cor and the response
to exercise of Cor levels did not influence training status [26].
The type of stress can activate the hypothalamic-pituitary-adrenal
(HPA) axis differently because there are various pathways of HPA
axis activation. Thus, a physical stressor can be directly linked
with a paraventricular nucleus, and metabolic variables regulate
the response more. In contrast, as induced by chess exercise, a
psychological stressor will go through the limbic system. These
results may explain the differences between physical exercise and
the effect of cognitive exercise on serum cortisol levels.
We only measured IGF-1, Hcy, and Cor among the various
biomarkers related to brain health. Our sample size is small,
and studies with larger samples are needed to determine the
generalizability of our results. Next, we tested cross-sectionally
healthy and motivated samples of middle-aged adults who are
well-trained veteran athletes; hence, whether the results generalize
to the sedentary population as a whole needs to be investigated in
future studies.
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Conclusion
In conclusion, although a single bout of aerobic running and table
tennis exercise induces a remarkable increase in all measured
biomarkers, chess exercise only elicits an increase in Hcy levels.
Although aerobic running is more effective in increasing Cor levels
than other types of exercise, the current study's findings suggest
that serum Hcy and IGF-1 levels in veteran male athletes are not
affected by the type of exercise.
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Abstract
To evaluate the relationship between radiological and clinical evaluation instruments used in children with flexible pes planus (FPP) with quality of life and functional
scores. The study group consisted of sixteen children with FPP (mean age: 9.8 1.1 years). The patients were examined in detail using static pedobarography with the WinTrack system. A physical examination was also undertaken using the Foot Posture Index-6 (FPI-6). The four angles were measured on foot radiographs. For functional
evaluation, the Pediatric Outcomes Data Collection Instrument (PODCI) score was employed. A single experienced rehabilitation specialist performed Beighton scoring.
No correlation was found between the FPI-6 clinical rating scale and Beighton scores, radiographic data, and pedobarographic evaluation. The PODCI and Beighton
scores, on the other hand, had a negative connection (P=0.000, r=-0.781). The radiological, clinical, and pedobarographic values were not correlated with the PODCI
functional score. In the management of patients with FPP, the commonly used FPI-6, radiographic and pedobarographic measurements were not correlated with the PODCI
functional score. However, children with extensive joint laxity are more likely to have functional limitations. Therefore, it is important to evaluate children with FPP in
terms of common joint laxity before treatment planning.
Keywords: Pediatric orthopedics, flat feet, PODCI, generalized joint hypermobility, score

Introduction
Flexible pes planovalgus (FPP) is a common orthopedic condition
in children and adolescents, with prevalence rates ranging from
2.7 to 18.1 percent. [1-2]. The medial longitudinal arch (MLA) of
the foot is low in height, and the calcaneus is in a valgus position
while standing [3].
FPI-6 is a simple and quick clinical tool that doesn't require any
special equipment [4-5]. It has been proven to be reproducible and
verifiable in the evaluation of pediatric foot [4,6]. Foot pressure
(pedobarographic measurement) is useful in the assessment of foot
deformities since it allows for the quantitative measurement of
foot functionality and can be used to monitor and examine changes
over time [7]. The effect of FPP on children's functional status is
important in terms of guiding the clinician in the management of

treatment [3,8]. To assess the general health state of children, several
health-related quality of life indicators have been established. The
Juvenile Outcomes Data Collection Instruments (PODCI) is a 114item questionnaire designed by Shriners Hospitals for Children Houston (SHC-Houston) to examine the real-life functional levels
of pediatric orthopedic patients more directly [9]. However, to
the best of our knowledge, no research has been undertaken to
compare the efficacy of PODCI scores with other methods used in
FPP evaluation.
The main purpose of our study was to evaluate the relationship
between radiological, pedobarographic, and clinical evaluation
instruments used in children with FPP with quality of life and
functional scores. The secondary aim was to determine the
correlations of these instruments with each other.
Materials and Methods
Study Population

*Corresponding Author: Ahmet Sevencan, Baltalimani Bone Diseases Education
and Research Hospital, Health Science University, Department of Orthopedics,
Istanbul, Turkey E-mail: ahmetsevencan@hotmail.com

This study was carried out following the Declaration of Helsinki's
principles and was approved by our hospital's institutional review
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board (ID: 78/549). We reviewed the database of our institution
to identify pediatric orthopedic patients that presented to our
hospital with flexible pes planus from January 2017 to December
2018. Sixty children with flat feet were referred to the pediatric
orthopedics clinic between 2017 and 2018. Of the patients, 16 met
our criteria and were included in this study.
If the MLA elevation was achieved with the toe up the test and
the foot valgus could be corrected, the deformity was considered
flexible and these patients were included in the study (Figure
1) [3]. Based on the dynamic arch index, children younger than
seven years were excluded, since the foot arch stabilizes from
approximately seven years of age [10]. Failure to restore the
MLA height by standing on the toes was considered to indicate
the presence of rigid flatfoot, and these patients were not included
in the study [3]. Patients with congenital foot anomalies, cerebral
palsy, or other neurological or musculoskeletal disorders,
structural lower limb deformities such as foot shape or right and
left size asymmetry between the sides, rheumatic joint pathology,
inability to walk independently, and those with a history of foot or
ankle fractures, major trauma affecting the ankle joint's stability,
or surgery in the lower extremities were excluded from the study.

the scoring system, reference values, and measurement technique
given by Redmond: 1) talar head palpation, 2) observation of
symmetrical malleolar curvature in the lateral plane at the supraand infra malleolar levels, 3) inversion/eversion of the calcaneus,
4) prominence of the talonavicular joint, 5) height of the medial
longitudinal arch, and 6) abduction/adduction of the forefoot.
Each item was scored as –2, –1, 0, +1, or +2 (0 for neutral, –2
for obvious supination, and +2 for obvious pronation), and all the
scores were summed up. The final score varied from –12 to +12,
with a higher positive number indicating a more pronated foot than
a lower positive one [12].
The Win-Track system was used to perform a complete static
pedobarography assessment on the patients (Medicaptures,
Balma, France). According to reports, Win-Track is a reliable
method for assessing plantar pressure distribution [13]. During the
experiment, the volunteers walked about on the pressure sensor
platform barefoot in a natural way, as instructed. They were
instructed to keep their gaze fixed on the road ahead and their
arms relaxed at their sides at all times [13]. Plantar foot pressure
measurements were taken for both feet at the same time for 30
seconds. The results were saved and the trial was repeated if the
individual moved during the testing. Data were acquired from six
trials in which the individual remained motionless. The participant
was unaware when a trial was being videotaped. The pressures of
the points on the plantar surface were measured with a computer
connected to the pressure sensor platform. A pressure map was
created for the plantar surface of the foot, showing the total surface
contact area for each foot, the surface contact area of the forefoot
and heel, and the distribution of the center of gravity of the foot.
In the detailed static analysis, the center of pressure (COP), mean
forefoot pressure, maximum anterior pressure for the right and
left sides (MAR-MAL), maximum posterior pressure for the right
and left sides (MPR-MPL), MAR-MAL internal tangent distance
(r1-l1), MAR-MAL external tangent distance (r2-l2), MPR-MPL
internal tangent distance (r3-l3), MPR-MPL external tangent
distance (r4-l4), COP right and left internal tangent distance (dRdL), foot contact surface area, and foot contact load (weight) data
were obtained digitally (Figure 2) [13].

Figure 1. a) The medial longitudinal arch of the foot is low in height in flexible
pes planus, and the calcaneus is in a valgus position while standing. b) The medial
longitudinal arch elevation is achieved with the toe up the test and the foot valgus
could be corrected

Data Evaluation
The examiner was a senior pediatric orthopedist with ten years of
clinical expertise assessing static foot posture and using the FPI6. All the measurements were carried out by the same supervisor
because FPI-6 has strong intra-observer reliability but relatively
low interobserver reliability [11]. To facilitate visual and manual
examinations, the participants were evaluated on a 30 cm elevated
platform with bare feet in a comfortable standing position. As
detailed by Redmond in 2005, in the present investigation we used

Figure 2. Pedobarographic measurements
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Anterior-posterior (AP) and lateral x-ray images were obtained
separately for each foot in each patient. The participants stood
with their knees stretched and their heels and toes aligned on a
wooden platform. The X-ray cassette was positioned between the
feet vertically [4]. The patients were instructed to put the same
amount of weight on each foot [4]. The exposure was adjusted to
2.8 mA at 45 kV and the tube film distance was 105 cm [4,14].
The talus-first metatarsal angle, talohorizontal angle, talocalcaneal
angle, and calcaneal inclination angle are four regularly used
angles to evaluate flatfoot on lateral radiography (Figure 3)
[4,7]. The picture archiving and communications system (PACS)
workstation were used to conduct the tests (Koninklijke Philips
Electronics, Eindhoven, The Netherlands).

POSNA questionnaire [9].
All the parameters evaluated for Beighton scoring were
described and documented with photographs. Goniometry
was used to measure the passive bilateral dorsiflexion of the
fifth metacarpophalangeal joint, as well as the passive bilateral
hyperextension of the elbow and knee [15-17]. A physical therapy
and rehabilitation specialist with at least ten years of experience
performed all the measurements blinded to the study design to
ensure the reliability of data.
Statistical Analysis
The statistical analysis was carried out using the SPSS program
version 20.0. (SPSS Inc., Chicago, IL, USA). The KolmogorovSmirnov test was used to examine whether the data distribution was
normally distributed. The Spearman correlation matrix was used to
evaluate correlations between the variables. P values of <0.05 were
considered statistically significant. Correlations with a coefficient
(r) of <0.20 were excluded from further analysis while those with
an r-value of 0.20-0.39 were categorized as weak, 0.40-0.59 as
moderate, 0.60-0.79 as high, and 0.80-1.0 as very high. The power
of our study was calculated by post hoc analysis. The threshold
probability for rejecting the null hypothesis was accepted as 0.05
(Type I error rate, α (two-tailed), and the probability of failing to
reject the null hypothesis under the alternative hypothesis (Type
II error rate, β) was accepted as 0.20. The expected correlation
coefficient was accepted as 0.7 (r). And we calculated minimum
case number was 13 which was smaller than our case numbers (32
feet).
Results

Figure 3. a) The talus-first metatarsal angle, b) talocalcaneal angle c) talohorizontal
angle, b) talocalcaneal angle, d) calcaneal inclination angle

The PODCI score was used for functional evaluation [9]. PODCI is
a 114-item questionnaire that provides four functional assessment
scores (upper extremity functions, basic mobility, sports, and
physical functions, comfort/pain) and a global function score (upper
extremity functions, basic mobility, sports, and physical functions,
comfort/pain) (average of four functional assessment scores) [9].
All the scores are scaled, with 0 being the lowest possible score
and 100 being the highest score [9]. In all circumstances, higher
ratings reflect a more functioning state of the individual [9]. The
children completed the questionnaires in the company of their
parents. As previously indicated, after applying all the questions,
upper extremity function, transfers, basic mobility, sports, and
physical function, comfort/pain, global function, and happiness
scores were computed using the algorithms included inside the

Sixteen children (12 boys and four girls) were included in the
study. The mean age of the children was 9.8 (8-12 years). The mean
FPI-6 was 8.5 (8-12). There was no difference in the FPI-6 score
between the right and left feet (p=0.164). The mean Beighton score
was 4.64 (3-7). The mean PODCI score was 74.9 (59-99). There
was no difference in plantar pressure and radiographs between the
right and left feet (p=0.126, p=0.138). The average FPI-6 values,
Beighton scores, and PODCI values of the study group are listed
in Table 1.
No correlation was found between the FPI-6 clinical rating scale
and Beighton scores, radiographic data, and pedobarographic
evaluation (Table 2). A negative correlation was found between
the functional score and the Beighton score (P=0.000, r=-0.781).
The radiological, clinical, and pedobarographic values were
not correlated with the functional score (Table 2). A positive
correlation was found between the Beighton score and the talusfirst metatarsal angle (p=0.040, r=0.518) (Table 2).

Table 1. The average FPI-6 values, Beighton scores, and PODCI values of the study group
Variable

Mean

Min-Max

FPI-6

8.5

4-12

Beighton

4.64

3-7

PODCI

74.9

59-99

FPI-6: Foot Posture Index-6, PODCI: Pediatric Outcomes Data Collection Instrument
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Table 2. The table of correlation between the FPI-6, Beighton score, radiographic data, and pedobarographic evaluation. The FPI-6, radiographic and pedobarographic
measurements are not correlated with functional score (PODCI). However, a negative correlation is found between the functional score and the Beighton score

RL3

FPI-6

LT1M

TH

TC

CI

PODCI

Beighton

RL1

RL3

FPI

LT1M

TH

TK

KP

PODCI

r

0.441

p

0.088

r

-0.037

-0.178

p

0.893

0.510

r

0.398

0.034

0.399

p

0.127

0.901

0.126

r

0.254

-0.058

0.419

0.911

p

0.342

0.830

0.106

0.000

r

-0.059

-0.085

0.371

0.639

0.844

p

0.827

0.753

0.157

0.008

0.000

r

-0.506

0.058

-0.196

-0.837

-0.659

-0.224

p

0.046

0.830

0.466

0.000

0.006

0.405

r

0.257

-0.005

-0.258

-0.339

-0.311

-0.398

0.096

p

0.336

0.987

0.334

0.200

0.240

0.127

0.724

r

0.039

-0.127

0.000

0.518

0.422

0.403

-0.383

-0.781

p

0.887

0.640

1.000

0.040

0.104

0.122

0.143

0.000

Spearman’s correlation test
RL1: MAR-MAL internal tangent distance, RL3: MPR-MPL internal tangent distance, FPI-6: Foot Posture Index-6, LT1M: talus-first metatarsal angle, TH: talohorizontal angle, TC: talocalcaneal angle, CI: calcaneal inclination angle, PODCI: Pediatric Outcomes Data Collection Instrument

Discussion
In this observational study, we expected that an increase in the FPI6 score would be correlated with the Beighton and pedobarographic
values in children with FPP, and there would be an inversely
proportional relationship between these scores and the functional
score. However, we did not find a relationship between the FPI6 score, pedobarographic findings, radiological measurements,
and the PODCI score. However, we determined that the Beighton
score and the PODCI score had a negative correlation. This finding
shows the importance of evaluating the Beighton score in the
treatment management of FPP.
In many studies investigating FPI-6 in large pediatric populations,
the average FPI-6 values are reported to be in the range of 3.723.96 in boys and 3.67- 3.82 in girls between the ages of 8-12 years
[18-19]. In other studies involving children with FPP, it has been
shown that they have significantly increased FPI-6 [18]. In our
study, increased FPI-6 scores were obtained from the children
with FPP, similar to previous studies conducted with the same age
group. There is a close to perfect relationship between the FPI-6
score and functional status in adults [12]. However, studies on the
relationship between the FPI-6 score and daily life functions in the
pediatric population are limited [4,6]. In our study, we did not find

any correlation between the FPI-6 score and the other parameters
evaluating pediatric foot and the PODCI score in children
with FPP. FPI-6 is a physical examination finding that may not
always be associated with functional status. There are many
studies investigating the compatibility of pedobarography with
radiological and clinical findings in the pediatric population with
FPP [4,20]. However, the relationship between pedobarography
and radiological findings in the evaluation of pediatric FPP is
inconsistent in many studies [4,7,20]. In our study, we found
a negative relationship between the pressure increase in the
medial foot and the calcaneal inclination angle. This explains the
agreement between the calcaneal inclination angle, which indicates
the flattening of the medial arch, and the pressure increase in this
area. In our study, we did not detect a relationship between the
medial shift of the center of gravity and functional score. Since
deformity is not rigid in FPP, compensatory mechanisms may
develop to balance the local pressure increases. As a result, healthrelated quality of life may not be affected.
Joint hypermobility in children is a common occurrence with a
variety of clinical manifestations. Hypermobility, if left untreated
or undiagnosed, can sometimes lead to persistent discomfort and a
high level of impairment [16-17]. As a result of their hypermobility,
children with benign joint hypermobility syndrome frequently
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have very noticeable flat feet, which may lead to lower extremity
problems [16]. This is also supported by the negative correlation
between the Beighton score and the PODCI score observed in our
study. In many other studies, it has been reported that diffuse joint
laxity is strongly associated with a decrease in the height of the
medial longitudinal arch in pediatric feet [16-17,21]. The increase
in the angle between Talus and the first metatarsal bone is one of
the radiological findings of the decrease in the height of the medial
longitudinal arch [22]. The Beighton score and the talus-first
metatarsal angle had a statistically significant positive connection
in our study. This finding is compatible with previous studies [2122].
This study has limitations. The lack of a control group is the most
significant weakness of this study. One of our study's limitations is
the small number of patients. Another limitation can be considered
as the inclusion of only children with FPP who were referred to
the orthopedic clinic, which may have led to the clinical sample
representing a severely affected group. As a result, our findings are
not yet applicable to all FPP instances. Finally, because our study
did not look at research validity in different BMI groups, this is
something that should be looked into in future studies.
Conclusion
In this study, the FPI-6, radiographic and pedobarographic
measurements that are commonly used in the management of
patients with FPP were not correlated with health-related quality
of life. However, children with extensive joint laxity are more
likely to have functional limitations. Therefore, it is important to
evaluate children with FPP in terms of common joint laxity before
treatment planning.
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Abstract
It is important for students to acquire and maintain healthy lifestyle behaviors during university education. This study investigates healthy lifestyle behaviors and related
factors in university students. A total of 869 associate degree students participated in the study. Data were collected with the Data Registration Form created by the researchers and the Health Promotion Lifestyle Profile-II (HPLP-II). The mean HPLP-II total score of the study group was 127.9±19.9. Students who stay with their families,
whose economic status and general health perceptions are good/very good, and who do not smoke had higher health responsibility scores (p<0.05). The mean physical
activity scores of students who were male, whose parents had higher education, and who had a good/very good general health perception were higher (p<0.05). The nutrition scores of the students who were studying in the second grade, who were staying with their families, who were non-smokers, who were overweight and obese, and who
had a good/very good general health perception were found to be higher (p<0.05). Those with good/very good general health perception had higher interpersonal relations
and personal development scores, and female students had higher interpersonal relations scores (p<0.05). The stress management scores of the second-grade students with
good/very good general health perception were higher (p<0.05). It is important to implement lifestyle interventions to improve the health of university students. Considering socio-demographic factors in health promotion programs to be implemented may help develop healthy lifestyle behaviors.
Keywords: Health promotion, health behavior, nutrition

Introduction
Noncommunicable diseases are the leading cause of morbidity
and mortality worldwide [1]. The World Health Organization
states that nearly three-quarters of deaths worldwide occur due
to non-communicable diseases such as cardiovascular diseases,
cancer, and chronic respiratory diseases [2]. They account for
approximately 71% of all deaths, especially in developing countries
[1]. The lifestyles and behaviors of individuals affect the morbidity
and mortality of non-communicable diseases [3]. Negative
health behaviors increase the vulnerability and sensitivity of an
individual to diseases and health problems. However, adopting
and maintaining positive health behaviors reduce morbidity
and mortality rates, increase the well-being of the individual
by promoting a healthy life, and enable self-realization [4-6].

*Corresponding Author: Ayla Acikgoz, Dokuz Eylul University, Vocational
School of Health Services, Izmir, Turkey
E-mail: ayla.acikgoz@deu.edu.tr

During adolescence, young people are faced with risk factors
for noncommunicable diseases such as unhealthy diet, physical
inactivity, and active and passive exposure to tobacco smoke [2,6].
To improve health, it is important to know the risk factors caused
by the lifestyle and to protect individuals from these risk factors as
of childhood [2]. Health-promoting behaviors are behaviors that
a person believes and practices not to get sick but to stay healthy.
They are formed by the combination of six components, i.e. health
responsibility, physical activity, nutrition, stress management, life
appreciation, and social support [7,8]. These practices provide
protection and development of health [5,7]. For this reason, a
holistic approach is recommended to protect and improve health
[3,7]. It is important that every individual take responsibility and
maintain a healthy lifestyle as a routine part of his/her daily life to
protect and improve his/her health [2]. The period of adolescence is
crucial for adopting health-related behaviors since these behaviors
may continue throughout adulthood [3]. Risky health behaviors
related to many health problems in adulthood can be prevented if
they are identified and changed early in life [5,6].
In studies conducted with university students, it was seen that the
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healthy lifestyle behaviors of the students were not high enough [919]. During university education, students can make independent
decisions about their own health and lifestyle. It is important for
students to acquire and maintain healthy lifestyle behaviors in this
period. The habits acquired during university education can also
guide the future life of the individual [4]. Thus, it is important to
determine whether vocational school students who will be future
employees in the production and service sectors have a healthy life
and related factors.
This study investigates healthy lifestyle behaviors and related
factors in university students.
Materials and Methods
Design and Sample of the Study
This cross-sectional study was conducted at a public university in
the western part of Turkey. The universe of this study consisted
of 921 students who continued their university education at the
associate degree level. Associate degree programs of universities
in Turkey are schools that provide two-year education and train
technicians in different fields. The universe was determined by
learning the number of students from the school administrations.
In this study, we aimed to reach the entire universe without sample
selection. Data were collected through a questionnaire (Data
Registration Form) created by the researchers using the literature
[9-21] and Health Promotion Lifestyle Profile-II (HPLP-II). There
was no information in the questionnaires indicating the name or
the identity of the student. A total of 869 students participated in
our study and the rate of participation was 94.3%.
Data Collection Tools and Variables
Data Registration Form
The questionnaire consisted of 20 questions. It includes questions
to determine students' sociodemographic, individual, and familial
characteristics in addition to smoking and alcohol use.
HPLP-II
The scale was developed by Walker et al. in 1987 [7]. It was revised
in 1996 and consists of 52 items. The Turkish adaptation and
validity and reliability study of the scale was conducted by Bahar
et al. in 2008 [8]. The scale consists of six sub-factors. These subfactors are health responsibility, physical activity, spiritual growth,
nutrition habits, interpersonal relations, and stress management.
All items of the scale are positive and there is no reverse item.
The scale has a four-point Likert-type answer key (1=Never –4=
Routinely). The lowest score obtained was 52, while the highest
score was 208. The increase in the scores indicates that the healthy
lifestyle behaviors improved positively [4,7,8].
Variables of the Study
The dependent variable of the study is the healthy lifestyle behaviors
of the students. The independent variables are the student's age,
gender, grade, place of current residence, place of childhood
residence, general health perception, body mass index (BMI),
smoking and alcohol use, education of parents, employment status
of parents, marital status of parents, and economic status of parents.
BMI was calculated according to the height and weight stated by
the students participating in the study. To calculate BMI, weight
(kg) is divided by height (m) squared (kg/m2). BMI is classified
according to the World Health Organization classification (<18.50

kg/m2: underweight; 18.50-24.99 kg/m2: normal; 25.00-29.99kg/
m2: overweight; ≥30.00 kg/m2: obese). Since the number of obese
students was low (24 students), overweight and obese students
were evaluated as a single group.
Statistical analysis
Statistical analysis was performed using the SPSS 24.0 statistical
package program. For descriptive findings, categorical variables
were presented as numbers and percentages, while continuous
variables were given as mean, standard deviation, minimum and
maximum values. The Kolmogorov-Smirnov tests of normality
were used to determine whether the data showed a normal
distribution. As the data showed a normal distribution, parametric
tests were used in the analysis. In the statistical analysis, the
independent samples t-test and one-way ANOVA were used to
determine the relationship between independent and dependent
variables. The 'post hoc' Bonferroni test was used when there was
a significant difference between the group means in the one-way
ANOVA. Statistical significance level was set as p<0.05.
Ethical Approval
Written permission was obtained from the Non-Interventional
Research Ethics Committee of Dokuz Eylul University (decision
no: 2018/14-31). Before collecting the data, the purpose of
the study was explained to the participating students by the
researchers, and they were stated that they were free to participate
in the study. The students were informed that the data would be
kept confidential within the scope of the study and their informed
consent was obtained. Those who did not agree to respond were
excluded from the study.
Results
A total of 869 students participated in the study. The mean age
of the students was 21.3±3.6 (min:18, max:56). 64.9% of the
study group were females, 42.7% were living in dormitories, and
61.1% stated their economic status as moderate. Some descriptive
findings of the students are presented in Table 1.
The scores obtained from the total and sub-dimensions of HPLP II
are shown in Table 2. The HPLP-II total mean score of the study
group was 127.9±19.9 (min:74, max:208). The highest mean score
was in the spiritual growth dimension, while the lowest mean score
was in the physical activity dimension.
Students staying with their families had higher health promotion
behavior scores than those of living in a separate house, dormitory
and with friends (p<0.05, Table 3). Those whose perception of the
economic status was good/very good had higher health promotion
behavior scores compared to the bad/very bad ones (p<0.05, Table
4). Non-smokers had higher health promotion behavior points
compared to smokers (p<0.05, Table 5). Finally, those with a good/
very good general health perception had higher health promotion
behavior scores than those with a moderate perception of health
(p<0.05, Tables 5).
Compared to female students, male students had higher physical
activity scores (p<0.05, Table 3). Compared to those whose parents'
education was middle school and below, those with high school
and above had higher physical activity scores (p<0.05, Table 4).
Finally, those with a good/very good general health perception had
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higher physical activity scores than those moderate ones (p<0.05,
Tables 5).
Compared to the first graders, the second graders had higher
nutritional scores (p<0.05). Those who stayed with their families
had higher nutritional scores that those living in separate houses,
dormitories and with their friends (p<0.05, Table 3). Non-smokers
had higher nutritional scores compared to smokers (p<0.05).
Additionally, those who were overweight and obese had higher
nutritional scores compared to those who were thin and normal
(p<0.05). Finally, the nutritional scores of those with good/very
good general health perception were significantly higher than
those with moderate (p<0.05, Table 5).
Spiritual growth scores of those with good/very good general
health perception were significantly higher than those with
moderate health perception (p<0.05, Table 5).

Compared to male students, female students had higher
interpersonal relations scores (p<0.05, Table 3). Additionally, those
with good/very good general health perception had significantly
higher interpersonal relations scores than those with moderate
(p<0.05, Table 5).
The second graders had higher stress management scores
compared to the first graders (p<0.05, Table 3). Those with good/
very good general health perception had significantly higher stress
management scores than those with moderate (p<0.05, Table 5).
In the analysis conducted according to the total score obtained
from the scale, the HPLP-II total mean scores of the students with
bad/very bad perception of their family's economic status was
significantly lower than the students with good/very good and
moderate (p<0.05, Table 4). The HPLP-II total mean scores were
significantly higher in those with good/very good general health
perception than in those with moderate (p<0.05, Table 5).

Table 1. Distribution of some sociodemographic and familial characteristics of students (n=869)
Characteristics
Male
Female
Dormitory
Home with friends
Home with family
Home alone
Very good
Good
Moderate
Bad
Very bad
Very good
Good
Moderate
Bad
Very bad
Illiterate
Literate
Primary
Middle
High
University
Illiterate
Literate
Primary
Middle
High
University
Together

Gender

Place of residence

Perception of the family’s economic status

Perception of health

Father’s education

Mother’s education

Marital status of the parents

Divorced
Father is dead
Mother is dead
Mother and father are dead

n

%

305
564
371
233
180
85
16
240
531
72
10
141
466
226
31
5
8
15
298
221
247
80
32
35
401
217
154
30
735
84
35
9
6

35.1
64.9
42.7
26.8
20.7
9.8
1.8
27.6
61.1
8.3
1.2
16.2
53.6
26.0
3.6
0.6
0.9
1.7
34.3
25.4
28.4
9.2
3.7
4.0
46.1
25.0
17.7
3.5
84.6
9.7
4.0
1.0
0.7

Table 2. Scores according to the HPLP-II sub-dimensions (n=869)
Sub-dimensions
Health responsibility
Physical activity
Nutrition habits
Spiritual growth
Interpersonal relations
Stress management
Total score
*Mean ± standard deviation

Mean ± SD*
20.0±4.8
17.3±5.2
19.7±3.9
26.3±4.8
25.3±4.5
19.3±3.8
127.9±19.9

Min-Max
9-36
8-46
9-36
12-36
13-36
9-32
74-208
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Table 3. The relationship between students' sociodemographic characteristics and healthy lifestyle behaviors
Characteristics
Age
≤20 age (n=429)
≥21 age (n=440)
p*
Gender
Male (n=305)
Female (n=564)
p*
Grade
1 (n=422)
2 (n=447)
p*
Place of residence
Dormitory (n=371)
Home with friends (n=233)
Home with family (n=180)
Alone (n=85)
p**
Childhood residence
City (n=360)
Town (n=357)
Village (n=152)
p**

HR
Mean ± SD

PA
Mean ± SD

NH
Mean ± SD

SG
Mean ± SD

IR
Mean ± SD

SM
Mean ± SD

STS
Mean ± SD

20.2±4.5
19.8±4.9
0.167

17.5±4.9
17.2±5.3
0.440

19.7±3.8
19.7±4.1
0.932

20.1±4.8
26.6±4.8
0.114

25.4±4.2
25.2±4.7
0.529

19.2±3.8
19.5±3.9
0.182

128.0±19.5
127.9±20.4
0.957

19.8±5.2
20.1±4.5
0.507

18.5±5.5
16.7±4.8
<0.001

19.8±4.4
19.7±3.7
0.607

26.6±5.2
26.2±4.5
0.210

24.8±4.6
25.5±4.4
0.018

19.7±4.1
19.3±3.7
0.065

129.5±21.2
127.2±19.2
0.158

19.8±4.5
20.2±5.0
0.278

17.4±5.4
17.2±4.8
0.814

19.4±3.7
20.0±4.1
0.019

26.4±4.7
26.3±4.8
0.744

25.1±4.2
25.4±4.7
0.432

18.9±3.8
19.7±3.8
0.007

127.1±19.3
128.8±20.5
0.200

20.0±5.0
19.4±4.6
21.0±4.0‡
18.8±5.3
0.001

17.4±4.9
18.0±5.2
18.0±5.3
18.0±5.5
0.068

19.4±3.9
19.3±3.9
21.0±3.7‡
19.4±4.4
<0.001

26.3±4.9
26.2±4.9
26.6±4.1
26.2±5.1
0.886

25.7±4.6
24.8±4.2
25.2±4.3
24.8±4.9
0.088

19.1±4.1
19.3±3.6
19.8±3.4
19.5±3.9
0.246

127.1±21.0
127.1±18.6
131.5±17.9
126.8±22.0
0.068

20.0±4.8
19.9±4.8
20.0±4.5
0.975

17.8±5.2
17.1±5.4
16.6±4.4
0.058

19.8±3.8
19.6±4.1
19.8±3.7
0.701

26.4±4.8
26.5±4.6
25.4±4.6
0.063

25.5±4.4
25.2±4.5
24.8±4.4
0.276

19.4±4.0
19.5±3.8
18.8±3.4
0.061

129.0±20.1
128.0±20.1
125.3±19.2
0.148

HR: Health responsibility; PA: Physical activity; NH: Nutrition habits; SG: Spiritual growth; IR: Interpersonal relations; SM: Stress management; STS: Scale total
score. *Independent Samples t-Test. **Analysis of Variance ‡Significantly higher than those staying in other places (p<0.01).
Table 4. The relationship between students' familial characteristics and healthy lifestyle behaviors
HR
Mean ± SD

PA
Mean ± SD

NH
Mean ± SD

SG
Mean ± SD

IR
Mean ± SD

SM
Mean ± SD

STS
Mean ± SD

20.1±4.5
19.9±5.1
0.624

17.0±4.8
18.8±5.6
0.032

19.7±3.8
19.7±4.2
0.843

26.1±4.7
26.7±4.8
0.056

25.2±4.3
25.3±4.6
0.898

19.2±3.6
19.6±4.2
0.168

127.3±19.1
129.0±21.4
0.231

20.0±4.7
20.0±5.1
0.928

17.1±4.9
18.3±5.7
0.009

19.8±3.9
19.5±4.2
0.449

26.2±4.7
26.6±4.8
0.333

25.3±4.4
25.2±4.6
0.762

19.2±3.7
19.7±4.2
0.175

19.6
129.3±21.1
0.302

Self-employed (n=263)
Worker (n=240)

19.5±4.9
20.4±4.7

17.1±5.1
17.6±4.8

19.3±4.1
19.6±3.6

26.2±4.9
26.4±4.6

25.3±4.6
25.3±4.2

19.3±3.8
18.9±3.8

126.6±20.6
128.2±19.1

Officer (n=76)

19.2±4.7

17.7±6.1

19.3±4.8

26.0±5.0

24.5±4.6

19.2±3.5

125.9±20.7

Retired (n=247)

20.4±4.6

17.2±5.3

20.3±3.9

26.6±4.8

25.5±4.4

19.6±3.8

129.6±19.9

Unemployed (n=43)
p**

20.3±5.1
0.073

16.4±5.1
0.663

19.9±3.6
0.064

25.9±4.9
0.779

24.8±4.7
0.508

20.4±4.5
0.083

128.3±19.9
0.443

Housewife (n=648)
Worker (n=109)

20.0±4.8
20.2±5.2

17.1±4.9
17.4±4.9

19.7±3.9
19.4±4.1

26.3±4.6
26.3±5.3

25.4±4.3
25.2±4.8

19.4±3.8
19.2±4.4

127.9±19.4
127.7±21.8

Self-employed (n=60)

19.7±4.4

18.4±6.8

19.6±4.1

26.6±5.3

24.7±5.2

19.4±3.9

128.6±22.4

Retired (n=52)
p**
Marital status of family
Together (n=765)

19.8±4.5
0.912

18.3±5.5
0.142

20.6±4.0
0.374

25.8±5.0
0.806

24.3±4.8
0.287

18.8±3.4
0.754

127.5±20.1
0.992

20.0±4.7

17.1±5.1

19.7±4.0

26.3±4.7

25.3±4.4

19.3±3.7

127.7±19.9

Divorced (n=134)
19.8±4.9
p*
0.626
Perception of family’s economic status
Good-very good (n=256)
20.7±4.9†
Moderate (n=531)
19.8±4.8
Bad-very bad (n=82)
19.0±4.2
p**
0.009

18.0±5.4
0.075

19.6±3.7
0.683

26.7±5.2
0.379

25.3±4.5
0.986

19.6±4.1
0.387

128.9±20.1
0.520

17.7±5.3
17.3±5.1
16.4±4.7
0.101

19.7±4.2
19.8±3.9
19.0±3.6
0.250

26.8±5.1
26.4±4.5
25.4±5.1
0.062

25.5±4.9
25.3±4.2
24.3±4.3
0.115

19.8±3.8
19.2±3.9
19.6±3.3
0.073

130.2±20.6
127.8±19.9
121.7±16.8††
0.003

Characteristics
Father’s education
≤Middle (n=542)
≥High (n=327)
p*
Mother’s education
≤Middle (n=685)
≥High (n=184)
p*
Father’s employment status

Mother’s employment status
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Table 4. The relationship between healthy lifestyle behaviors with students' habits and health perceptions
HR
Mean ± SD

PA
Mean ± SD

NH
Mean ± SD

SG
Mean ± SD

IR
Mean ± SD

SM
Mean ± SD

STS
Mean ± SD

Yes (n=303)
Quit (n=57)

19.4±4.9
20.1±5.1

16.9±5.2
17.8±6.1

19.1±3.8
19.6±4.3

26.4±5.0
27.0±5.3

25.3±4.9
26.2±4.4

19.3±4.0
19.4±3.6

126.5±20.5
130.2±22.1

No (n=509)
p*

21.4±4.6†
0.022

17.5±5.0
0.247

21.1±3.9†
0.005

26.2±4.5
0.444

25.1±4.2
0.174

19.4±3.7
0.972

128.6±19.4
0.227

19.4±5.0
19.5±4.6

17.6±6.0
18.1±4.6

19.2±4.3
20.0±3.4

26.0±5.2
27.2±3.6

24.8±5.0
24.9±4.0

19.1±4.3
19.9±2.9

126.4±22.8
129.6±14.6

19.6±4.6
0.067

17.1±4.8
0.283

19.8±3.8
0.182

26.3±4.6
0.263

25.4±4.2
0.230

19.3±3.6
0.433

128.4±19.0
0.345

Thin (n=109)
Normal (n=607)

20.1±4.8
19.9±4.6

16.7±5.7
17.3±5.1

18.8±3.5
19.6±3.9

25.6±4.9
26.1±4.8

25.7±4.2
25.1±4.5

18.7±3.3
19.4±3.9

125.7±19.7
127.6±19.8

Overweight-obese (n=153)
p*

19.9±5.1
0.985

17.5±3.5
0.488

20.7±4.2††
<0.001

26.5±4.2
0.238

25.7±4.6
0.162

19.4±3.9
0.149

130.8±20.4
0.095

20.4±4.8‡
18.9±4.5

17.8±5.3‡
16.1±4.4

20.2±3.9‡
18.5±3.5

26.9±4.6‡
24.8±4.7

25.7±4.4‡
24.1±4.3

19.9±3.7‡
17.4±3.7

130.6±19.6‡
121.1±18.3

Characteristics
Smoking

Alcohol
Yes (n=236)
Quit (n=44)
No (n=589)
p*
BMI

General perception of health
Good-very good (n=607)
Moderate (n=226)

Bad-very bad (n=36)
19.4±5.1
16.6±5.9
19.0±4.5
25.5±5.3
25.5±5.2
18.5±4.6
126.2±24.4
p*
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
HR: Health responsibility; PA: Physical activity; NH: Nutrition habits; SG: Spiritual growth; IR: Interpersonal relations; SM: Stress management; STS: Scale total score
*Analysis of Variance
†Significantly higher than smoking students (p<0.01).
††Significantly higher than thin and students with normal weight (p<0.01).
‡Significantly higher than those with the moderate level (p<0.001)

Discussion
In our study, the healthy lifestyle behaviors of university students
and related factors were examined. A significant relationship was
found between the gender of the students with the physical activity
and interpersonal relations dimension of HPLP II, the grade
with the nutrition and stress management dimension, the place
of residence with the health responsibility and physical activity
dimension, the education of the parents with the physical activity
dimension, the bad economic status of the family with the health
responsibility dimension and total score, smoking habits with
health responsibility and nutrition dimension, BMI with nutrition
dimension, and general health perception with all sub-dimensions
and total score of the scale.
In our study, the mean HPLP-II total score was found to be
127.9±19.9. In studies conducted with university students in
Turkey, the mean total score of the scale varied in the range
of 124.3-142.6 [11-16,22]. In studies conducted in different
countries, the mean score of the scale varied between 123.8
and 126.9 [17,20,21]. In our study, the students got the highest
mean scores from the spiritual growth sub-dimension, while the
lowest mean score in the physical activity sub-dimension. In the
literature, similar findings have been obtained in studies conducted
with university students recently [9,11-17,20,21]. The departments
in which university students study and their curricula may affect
healthy lifestyle behaviors [19]. Students at the department of
health have healthier living habits than those studying in other
departments [10,14]. Since our study group was associate degree
students studying in other departments, they may not have had
enough knowledge about healthy lifestyle behaviors.
In our study, while the mean physical activity scores of male

students were higher, the mean interpersonal relation scores of
female students were higher. There are studies in the literature
showing results consistent with our findings [9,10,13,15,16,22].
Although not significant in our study, other studies reported that
female students have higher health responsibility [10,11,15], stress
management behavior [11,13,22], and nutrition scores [11,13,15].
There is no relationship between the gender of the students and
the other dimensions. However, in a study conducted in India, the
physical activity habits of male students studying in the department
of nursing were said to be higher [20]. It was reported that physical
activity and stress management behavior in medical students from
Saudi Arabia were higher in male students [17]. When the findings
of our and other studies are evaluated, depending on the cultural
differences of societies, the roles and responsibilities expected
from different genders, especially in adolescence, may have
affected students' habits and healthy living behaviors.
In our study, no relationship was found between the age of the
students with any sub-dimensions and total score of the scale.
However, a significant relationship was found with the grade
of the students. Second-year students had higher nutrition and
stress management scores than first-year students. In a study, no
relationship was found between the grade of students studying in
the department of health with nutrition and stress management,
while senior students were found to have more health responsibility
and physical activity habits and students from other departments
only had more health responsibility [10]. Bozlar et al. found that as
the age of the students increased, they ate more healthily and their
health responsibility increased, however, those under 18 did more
physical activity [9]. As the grade of the students increases, health
responsibility [16,18,19], nutrition [16,19], and stress management
[16,17] behavior also increase.
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The students staying with their families had higher health
responsibility and physical activity scores in our study. In some
recent studies in the literature, students staying with their families
have been found to practice healthy lifestyle behaviors more
[10,16]. It was stated that interpersonal relations [14], spiritual
growth [14] and stress management scores [13,14] were higher in
those staying with their families. It was also stated that among
nursing students in India, health responsibility behaviors were
higher in those staying with their families [20]. The reason for this
may be that those students are more careful about health checks
and positive health behaviors with the guidance of their families.
It may be easier to maintain the healthy living habits gained by
being influenced by their family. However, students who stay with
their families have less responsibility, so they can spend more time
doing physical activity.
In our study, the students whose parents had high school or
higher education were found to do more physical activity. In the
literature, in studies conducted with university students recently,
the increase in the education level of the parents positively affects
the healthy lifestyle habits of their children [10,16]. The high
level of education of the parents affects the health responsibility
of the student [11,15]. Another important finding related to the
familial characteristics of the student in our study was the low
economic status of the family. The students who reported their
family's economic situation as low had lower health responsibility
and total healthy lifestyle behavior scores. University students
in different departments, who stated that their income was more
than their expenses, got higher points from the HPLP-II total,
interpersonal relations, stress management, and spiritual growth
dimensions [14]. It was stated that health science students with
a high economic level have higher interpersonal relations scores
[16]. In the literature, the total score, physical activity, spiritual
growth, and stress management scores of students with low income
studying in non-health fields have been found to be lower [10].
Low income is associated with less physical activity of students
[13]. Students with low socioeconomic status should be supported
in accessing health services and participating in social programs.
In our study, it was seen that non-smokers had higher health
responsibility and nutrition scores than smokers. It was stated
that non-smokers had better eating habits among associate degree
students [11,13]. It was also reported that there was no relationship
between smoking habits and healthy lifestyle behaviors in medical
students [17]. The non-smoking university students in China
scored higher on all sub-dimensions of HPLP-II except for health
responsibility and physical activity [19]. Students who were aware
of the health risks of smoking may have adopted more healthy
habits to protect their health.
In our study, while there was no significant relationship between
the BMI of the students with the total score and other dimensions
of the scale, a positive relationship was found between BMI with
the nutrition score, which was noteworthy. Overweight and obese
students had higher nutrition scores than thin and students with
normal weight. It is necessary to investigate the reasons why
students with healthy eating habits are overweight and obese.
While there are studies in the literature that found a relationship
only between the BMI level of students and the dimension of
spiritual growth [9], and showed that the interpersonal relations

score decreased as the BMI level increased [17], there are also
studies stating that there was no relationship between the BMI
level with the weight of the individuals and healthy lifestyle
behaviors [11,22,23].
In our study, the healthy lifestyle behavior scores of those who
had a good/very good general health perception were higher than
other students. This finding of our study is consistent with the
literature [10,16,18]. University students' positive perception of
health may be a motivating factor in maintaining healthy lifestyle
behaviors. There is a positive relationship between university
students' perception of physical, psychological and social health
with healthy lifestyle behaviors [19]. Polat et al. reported that
nursing students who regularly went to health check-ups had
higher scores on dimensions other than interpersonal relations
[16]. It is recommended to develop programs to support healthy
living behaviors of university students studying in non-healthrelated departments.
The main limitation of this study is that since it is a cross-sectional
study, it is not strong enough to determine the cause-effect
relationship between healthy lifestyle behaviors and factors related
to healthy lifestyle behaviors. There was no direct observation and
the data were collected by means of a self-report questionnaire.
This study can be defined as a "status determination study"
conducted to determine healthy lifestyle behaviors of associate
degree students. The results of the study can be guiding in terms
of creating programs that will support the healthy behaviors of
students.
Conclusion
In conclusion, the students studying in higher education are ideal
targets for lifestyle interventions aiming to promote healthy
behaviors. For students, the university environment is surrounded
by multidisciplinary health professionals and potentially healthpromoting facilities and resources [5]. Therefore, it is important for
the implementation of lifestyle interventions to improve the health
of this group. In our study, a significant relationship was found
between the gender of the students with the physical activity and
interpersonal relations dimension of HPLP-II, the grade with the
nutrition and stress management dimension, the place of residence
with the health responsibility and physical activity dimension, the
education of the parents with the physical activity dimension, the
economic status of family with the health responsibility dimension
and total scale score, smoking habit with the health responsibility
and nutrition dimensions, BMI with the nutrition dimension, and
general health perception with all sub-dimensions and total score
of the scale. Considering socio-demographic factors in health
promotion programs to be applied to university students may help
promote healthy lifestyle behaviors.
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Abstract
There are different surgical treatment methods due to the stage of Kienböck's disease. In this study, we aimed to report our clinical experience regarding surgical treatment
of Kienböck's disease. Thirty-seven patients were operated on in our hospital due to Kienböck's disease. Lichtman classification was used for disease staging. Metaphyseal
decompression was applied to early-stage patients and proximal row carpectomy for late-stage. Patients were evaluated in terms of preoperative and postoperative grip
strength, flexion-extension range, ulnar-radial deviation range, VAS scoring, DASH scoring, and patient satisfaction. The mean length of follow-up was 44.02 (20-80)
months. According to the Lichtman classification, 24 (64.86%) patients were stage 2 before the treatment; one (2.7%) was stage 3A; five (13.51%) were stage 3B; seven
(18.91%) were stage 4. Of the 24 patients who underwent metaphyseal decompression, 13 (54.2%) were female and 11 (45.8%) were male. Of the 13 patients who underwent proximal row carpectomy, eight (61.5%) were female and five (38.5%) were male. A statistically significant increase was recorded in all clinical markers in all
patients but one underwent metaphyseal decompression. Preoperative and postoperative mean DASH scores were 89.37 and 49.04 (p=0.0001), respectively. There was a
decrease in grip strength in patients who underwent proximal row carpectomy, but it was not statistically significant. The increase in ulnar-radial deviation range of motion
was not statistically significant. The increase in the extension-flexion range of motion (from preoperative 71.530 to postoperative 850 p=0.008) and VAS (from preoperative 7.84 to postoperative 4.46 p=0.003) and DASH (from preoperative 87.92 to postoperative 55.23 p=0.006) scores were statistically significant. In conclusion, it was
determined that the interventions terminate the radiological progression of Kienböck's disease to a large extent. We think that early diagnosis and treatment of Kienböck's
disease is important since the clinical results of early-stage interventions are better.
Keywords: Kienböck's disease, metaphyseal decompression, proximal row carpectomy

Introduction
Kienböck's disease is the osteonecrosis of the lunate, one of the
proximal row carpal bones of the wrist. It is stated that the collapse
of the lunate was first described in anatomical specimens by Peste
in 1843 [1,2]. In 1910, Robert Kienböck, a radiologist, proposed
the theory that the disease occurs secondary to repetitive traumas,
resulting in decreased blood supply to the lunate bone. According to
the radiographic evidence provided by Kienböck, isolated changes
begin in the proximal part of the lunate and the radiolunate joint
is affected [3]. It is stated that avascular necrosis in Kienböck's
disease was first described histologically by Baum [1].

*Corresponding Author: Bunyamin Arı, Turgut Ozal University Faculty of
Medicine, Department of Orthopedics and Traumatology, Malatya, Turkey
E-mail: bunyamin.ari@ozal.edu.tr

Diagnosis and treatment of the disease are more complex than
many orthopedic pathologies. Its diagnosis cannot be made [1]. In
general, it is a rare disease and its true incidence is unknown. Data
of patients with involvement of both extremities are published
as case reports [2]. The disease has an insidious onset and a
progressive course. Patients often have a trauma history. In the
late stages, wrist instability, carpal collapse, and established wrist
arthrosis can be seen [4].
In diagnosis, direct radiography and computed tomography can be
applied to investigate the presence of lunate fracture in the early
stage and magnetic resonance and scintigraphy can be used to
identify avascular changes [5]. Lichtman classification is used in
staging [6] (Table 1). Staging plays a very important role in the
clinical course of the disease, its treatment, and the preference and
prognosis of the surgical procedure if surgery will be performed
[7,8] (Table 2).
In this study, we aimed to share our clinical experiences by
comparing the pre-and postoperative results of patients hospitalized
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in our unit and operated on due to Kienböck's disease.
Materials and Methods
In our study, 37 Kienböck patients registered in Inonu University
Faculty of Medicine Orthopedics and Traumatology Clinic,
Department of Hand and Upper Extremity Surgery were evaluated
retrospectively. The data obtained from 12 of the 23 patients
included in the metaphyseal decompression section of our study
were originally published in the European Review for Medical
and Pharmacological Sciences [37]. However, a specialty thesis
was prepared with more patients at different stages, added later.
This article is the data analysis of the specialization thesis. The
minimum sample size was calculated as 27 with a medium (0.5)
effect size, a confidence interval of 95%, and a power of 80%.
Institutional review committee approval and ethics committee
approval was obtained (Inonu University ethics committee
2014/136, 01.10.2014). All patients gave their informed consent.
All procedures in our study complied with the ethical standards
of the Declaration of Helsinki. Since the stage of the disease
affects the treatment applied, two surgical treatment groups were
compared pre-and postoperatively within themselves.
Control patients were given DASH and VAS score questionnaires,
their routine clinical examinations were performed, and standard
wrist radiographs were taken. Jamar hydraulic hand dynamometer
was used for the measurement of grip strength and a goniometer was
used for the measurement of range of motion. The digital images
were recorded and radiologically evaluated in a computerized
PACS system at certain periods before and after the treatment.
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was cut into small pieces and placed in the metaphyseal part that
was curetted. After the periosteum was repaired, the skin and
subcutaneous tissue were repaired, and the patients were asked to
come to the outpatient clinic for scintigraphy in the third month.
Blood flow increased in all patients after scintigraphy. Metaphyseal
decompression was implemented in 24 patients (Figure 3).
Postoperative rehabilitation: In both treatment methods, patients
wore a short arm neutral wrist splint for three weeks. In the secondweek follow-up, the sutures of the patients were removed. The
splint was removed at the third-week follow-up and the patients
started physical therapy and a rehabilitation program.

Figure 1. An example of proximal row carpectomy from our clinic

The limitations of this study are that although it was a singlecentered treatment, more than one surgeon was involved in the
implementation of treatment methods, the patient population was
small, the study was conducted retrospectively, and the follow-up
period was relatively short.
Measurements were statistically evaluated in the SPSS for
Windows version 16.0. The paired sample t-test and Wilcoxon test
were used for the comparison of patient wrists before and after
treatment. The Mann-Whitney U test was used according to the
suitability of distribution and the number of groups to examine the
relationship between treatment methods.

Figure 2. Schematic illustration of metaphyseal decompression applied in our
clinic

Surgical Procedure
Among the treatment methods applied in our clinic, proximal
row carpectomy and metaphyseal decompression were evaluated
separately.
Proximal Row Carpectomy
Proximal row bones were removed from the dorsal face and fixed
with a temporary K wire after capsule interposition. The K-wire
was removed in the postoperative third week. In our clinic, 13
patients underwent proximal row carpectomy (Figure 1).

Figure 3. An example of metaphyseal decompression from our clinic

Metaphyseal Decompression

Results

In metaphyseal decompression, an incision of 2x0.5 cm was made
on the bone cortex 2cm above the radius styloid and the distal
radius metaphysis was curetted with a curette without removing
the cancellous bone (Figure 2). Afterward, the removed cortex

Sociodemographic Findings of the Patients
Of the patients, 16 were male (43.2%) and 21 were female (56.8%).
The mean age of the patients was 38.21 (19-73), 37.06 (23-73) in
men, and 40.61 (19-57) in women. Of the patients, 42.85% (n=15)
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were aged between 30 and 39; 21.62% (n=8) were aged between
20 and 29; 16.21% (n=6) were aged between 40 and 49; 16.21%
(n=6) were aged between 50 and 59. In total, 94.59% (n=35) of the
patients were aged between 20 and 59. Only one patient (2.7%)
was diagnosed at the age of 20 or younger.
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15.84 months. Follow-up periods ranged from 20 to 80 months.
The follow-up period in patients who underwent proximal row
carpectomy was 40 months (20-68) and the follow-up period in
patients who underwent metaphyseal decompression was 42.5
months (26-80).

Of the patients, 27 (73%) had right wrist involvement and 10
(27%) had left wrist involvement whereas no patient had bilateral
involvement. Of the females, 15 (40.54%) had right and 6 (16.21%)
had left wrist involvement. Of the male patients, 12 (32.43%) had
right and 10.81% had left wrist involvement. When evaluated
according to the dominant wrist involvement, 35 (94.59%) patients
had involvement in the right dominant wrist and 2 (5.51%) patients
had involvement in the left dominant wrist.
When the occupational distribution of our patients at the time
of diagnosis was examined, 45.9% (n=17) of the patients were
housewives; 27% (n=10) were workers; 10.8% (n=4) were
students; 8.1% (n=3) were government employees; 5.4% (n=2)
were farmers; 2.7% (n=1) were retired. Women, who were also
dominant in terms of gender distribution, were generally from
rural areas. Most of them were engaged in manual labor inside
and outside the home, such as gardening. Among the workers,
those who worked in jobs that required manual labor, such as
construction and industrial work, constituted the majority.
Of the patients, 20 (54.1%) had a trauma history regardless of being
minor or major, whereas 17 (45.9%) did not have a specific history.
The number of traumatic patients with radiological findings was
two. Before being diagnosed with Kienböck's disease, one of these
patients had a fracture in the distal radius and the other a fracture in
the first metacarpal, and they were diagnosed during their followup after treatment.
In 7 stage-4 patients, no additional diagnostic method other than
direct radiographs was required for diagnostic purposes, whereas
other auxiliary methods such as MRI, CT, and scintigraphy were
used in the other 30 patients.
The mean duration of symptoms of the patients before treatment
was 42.81 (1-240) months. 29 (78.37%) of 37 treated patients had
applied to another health center before applying to the university
clinic during this period of symptoms. Only 8.1% (n=3) of the
patients were diagnosed in the first 24 months of the complaints;
most of the patients (70.27%, n=26) were diagnosed within 24-48
months.
Before the treatment, when the patients' wrists were grouped
according to the Lichtman classification, 24(64.86%) patients
were stage 2;1(2.7%) was stage 3A;5(13.51%) were stage 3B; 7
(18.91%) were stage 4. According to the Lichtman classification,
18(48.64%) patients were stage 2;5(13.51%) were stage
3A;1(2.7%) was stage 3B;13(35.13%) were stage 4 at the last
examination after the treatment (Figure 4).
In terms of treatment methods, 24 (64.8%) of 37 patients underwent
metaphyseal decompression and 13 (35.2%) underwent proximal
row carpectomy. Among those who underwent metaphyseal
decompression, 23 patients were 2 and one was stage 3A. Six of
the patients who underwent proximal row carpectomy were stage
3B and seven were stage 4 (Table 3).
The mean length of follow-up of our patients was 44.02+/-

Figure 4. Comparison of pretreatment and posttreatment staging
Table 1. Lichtman classification of Kienböck's disease
Normal radiography or linear fracture, abnormal but nonspecific bone
scan, diagnostic magnetic resonance appearance (the lunate shows
Stage 1 a low signal on T1-weighted images; the lunate may show high or
low signal on T2-weighted images depending on prolongation of the
disease course)
Stage 2

Lunate sclerosis, possible premature collapse at the radial edge of the
lunate with one or more fracture lines

Stage
3A
3B

Lunate collapse
Normal carpal alignment and height
Fixed scaphoid rotation (cortical ring sign), reduction in carpal height,
proximal migration of capitate

In addition to all findings in stage 3, severe lunate collapse with
Stage 4 intra-articular degenerative changes at the midcarpal joint, radiocarpal
joint, or both
Table 2. Treatment methods and staging in Kienböck's disease
GENERAL TREATMENT METHOD

STAGE

Conservative Treatment

1

Re-blood-Supply

2, 3A

Radial Shortening - Ulnar Extension

2, 3A

Silicone Arthroplasty

3A

Excision + Autogenous Tendon Graft

3A

Capitatum-hamatum Arthrodesis + Silicone Arthroplasty

3A, 3B

Triple Arthrodesis + Silicone Arthroplasty

3B

Limited Intercarpal Arthrodesis

3B, 4

Salvage Surgery (Proximal Row Carpectomy, Arthrodesis, Denerva-tion,
4
etc.)
Table 3. Treatment methods applied according to the disease stage
Operation/Stage

2

3A

3B

4

Total

Metaphyseal Decompression

23

1

0

0

24

Proximal Row Carpectomy

1

0

5

7

13

Total

24

1

5

7

37
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Table 4. Comparison of pretreatment and posttreatment mean values of clinical measurements on patient wrists according to the treatment methods applied (* significant values)
Patient Wrists
Treatment Method

Flexion-Extension
Range of Motion
Pretreatment

Ulnar-Radial Deviation
Range of Motion

DASH Score

VAS Score

Grip Strength

PostPretreatment treatment

Posttreatment

Pretreatment

Posttreatment

Pretreatment

Posttreatment

Pretreatment

Posttreatment

Metaphyseal
Decompression

95.08

123.95*
P=0.0001

40.75

50.08*
P=0.0001

89.37

49.04*
P=0.0001

7.08

2.66*
P=0.0001

7.33

25.66*
P=0.0001

Proximal Row
Carpectomy

71.53

85*
P=0.008

30.76

33.46
P=0.584

87.92

55.23*
P=0.006

7.84

4.46*
P=0.003

0.76

9.53
P=0.605

Table 5. Comparison of the mean clinical measurement values of patient wrists in the pre- and posttreatment periods and statistical evaluation (*significant values in
clinical parameters)
CLINICAL FIND-INGS

PRE-TREATMENT

POST-TREATMENT

STATISTICAL EVAL-UATION

MEAN VALUES

INVOLVED WRIST

INVOLVED WRIST

INVOLVED WRIST

Grip Strength

15.02

20

0.002*

Flexion-Extension

86.81

110.27

0.0001*

Radial-Ulnar Devia-tion

37.24

44.24

0.003*

DASH Score

88.86

51.21

0.0001*

VAS Score

7.35

3.29

0.0001*

Comparison and Statistical Evaluation of Mean Clinical
Measurement Values
Among the patients who underwent metaphyseal decompression,
13 (54.2%) of 24 patients were female and 11 (45.8%) were male.
The mean length of follow-up of the patients was 46.75 (26-80)
months and the mean age was 35.54 (19- 53) years. 14 (58.3%)
patients had a trauma history. In the study, preoperative and
postoperative grip strength, extension-flexion range of motion,
ulnar-radial deviation range of motion, DASH score, and VAS
score were evaluated. There was a statistically significant increase
in all postoperative clinical markers. 23 of 24 patients (95.8%)
were able to return to work after the surgery. One patient with
continuing symptoms underwent proximal row carpectomy as an
additional surgical procedure since the patient had radiological
progression. This patient was also able to return to work after the
intervention (Table 4).
Of the 13 patients who underwent proximal row carpectomy, 8
(61.5%) were female and 5 (38.5%) were male. The mean length
of follow-up of the patients was 39 (20-68) months and the mean
age was 43.15 (28-73) years. Six patients (46.2%) had a trauma
history. In the study, preoperative and postoperative grip strength,
extension-flexion range of motion, ulnar-radial deviation range of
motion, DASH score, and VAS score were evaluated. There was
a decrease in grip strength, but it was not statistically significant.
The increase in ulnar-radial deviation range of motion was not
statistically significant. The increase in the extension-flexion
range of motion, VAS score, and DASH score was considered
statistically significant. 11 of 13 patients were able to return to
their work after the surgery. Wrist denervation was performed in
the other two patients as an additional surgical intervention. One
of the patients could not return to work after the additional surgical
procedure. No significant complications were encountered in the
treatment of the patients (Table 4).

The general clinical findings of our patients after the treatment were
evaluated by comparing the pre-and post-treatment findings of the
patients' wrists. Grip strength increased from 15.02 to 20 after the
treatment and the increase was statistically significant (p=0.002).
The extension-flexion range of motion increased from 86.81 to
110.27 and the increase was statistically significant (p=0.0001).
The ulnar-radial deviation range of motion increased from 37.24
to 44.24 after the treatment and the increase was statistically
significant (p=0.003). The DASH score decreased from 88.86 to
51.21 and the decrease was statistically significant (p=0.0001).
The VAS score decreased from 7.35 to 3.25 after the treatment
and the decrease was statistically significant (p=0.0001). Of the
patients, 31 were satisfied with the surgical intervention. Three
of the seven patients whose pain continued required additional
surgical intervention. Except for one patient, all of our patients
were able to return to work after surgical interventions (Table 5).
Discussion
Kienböck's disease has been introduced radiologically and
clinically for about a century; however, it is still not fully identified
in all aspects [1]. The most commonly accepted theory is the
irregular burden on the lunate bone with repetitive traumas [9].
In studies conducted to date, consistent or contrary findings have
been obtained and discussed.
Kienböck's disease has been frequently reported in young and
young adult males aged between 20 and 40. It develops two to
three times more often in males than in females and at a later age
in women than in men [1,2,10]. Taniguchi and Tamaki reported
the mean age of 133 patients, 47 female (35.33%) and 86 male
(64.66%) patients, as 42.7 years (14-80) [11,12]. Considering all
the findings in the literature, only 13 (1.15%) of 1126 patients were
aged 15 or below. Stahl reported in 1947 that three (1.55%) of
193 patients were aged 15 and below. In these patients who had
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not completed their skeletal development, Kienböck's disease is
more self-limiting, unprogressive, and is generally curable or close
to complete recovery [10]. The demographic data in our study
were consistent with those in the literature. Similar to those in the
literature, women were diagnosed at an average age of 2 years
older than men. When the gender distributions were examined in
the study, it was determined that our patients were mostly female.
This may indicate that we may have a different gender distribution
from other populations or may be associated with women's easier
access to hospitals. Likewise, Calli et al. reported a higher number
of female patients in their study conducted in our country before
[13].
No information regarding the incidence of Kienböck's disease was
reached in the literature. However, 37 patients diagnosed within 8
years in our study can roughly give information about the incidence
of the disease. Accordingly, it can be said that an average of 4 new
patients are diagnosed with the disease per year. In recent years,
due to the easiness in patients' access to hospitals as a result of
social policies in our country, we think that the number of annual
diagnoses of Kienböck's disease may increase.
Dominant wrist involvement is evident in Kienböck's disease. It is
mostly seen on the right wrist [1,2,10–12]. Bilateral involvement
is very rare and has been reported in very few publications. In
studies by Beckanbaugh et al., Therkelsen and Andersen, Viljakka
et al., bilateral involvement was reported between 3.5% and 7.5%
in patients [14–16]. Taniguchi and Tamaki reported an incidence
of 4% in 126 patients in Japan [11,12]. In our study, 27 (73%)
patients had right wrist involvement and 10 (27%) had left wrist
involvement. In addition, no patient had bilateral involvement.
When the prevalence of the disease on the dominant side was
examined, involvement was in the right wrist in 35 patients
(94.59%) and the left wrist in two patients (5.51%). The findings
were consistent with those in the literature. We think that the
involvement of the dominant wrist may be a reason for early
admission to the health center among patients who had been
actively using their wrists.
Etiologically, instantaneous, high-energy burdens and traumas,
as well as low-energy but very repetitive burdens, have also been
considered responsible. Gemme and Saraste (1987) and Letz et
al. (1992) reported the association between the use of vibrating
tools and Kienböck's disease. Beckenbaugh et al. determined
a significant trauma history in 72% of 46 patients and reported
fracture lines on direct radiographs in 82% of their patients [14].
However, it is controversial whether fractures are the cause of
avascular necrosis [8,17,18]. Nakamura reported a history of
significant trauma to the peripheral lunate in only 12% of 122
patients in 1991 [19]. Beckenbaugh et al. (1980) and Green (1993)
reported that osteonecrosis is very rare after dislocations in the
perilunate, lunate, and scapholunate [14,20]. In our study, trauma
history was determined in 20 patients (54.1%) regardless of being
minor or major. On the other hand, 17 patients (45.9%) did not have
a specific trauma history. The number of traumatic patients with
radiological findings was two. Before the diagnosis of Kienböck's
disease, one of these patients had a distal radius fracture and the
other had a fracture in the first metacarpal; they were diagnosed
during their posttreatment follow-ups. According to the findings
obtained in our study, trauma history may be associated with the
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etiology of the disease.
When the occupational distribution of the disease in the literature
was examined, it was found that the disease is generally seen in the
working class who use manual labor dominantly, without gender
discrimination. In a study conducted by Therkelsen, 98 patients out
of 107 were in the worker’s group who used their hands intensively.
Stahl, on the other hand, reported that 97% of the patients were
such workers. However, in these studies, patient information was
mostly collected from health centers where the worker’s group
received diagnosis and treatment [15,21]. When the occupational
distribution of our patients at the time of diagnosis was examined,
45.9% (n=17) of the patients were housewives; 27% (n=10) were
workers; 10.8% (n=4) were students; 8.1% (n=3) were government
employees; 5.4% (n=2) were farmers; 2.7% (n=1) were retired.
Women, who were also dominant in the gender distribution, were
generally from rural areas. Most of them were engaged in manual
labor inside and outside the home, such as gardening. Among the
workers, those who worked in jobs that required manual labor,
such as construction and industrial work, constituted the majority.
Considering these evaluations, we think that the most important
reason that directed our patients to health centers was the limitation
of using their hands or wrists in their work.
Although the pathogenesis is not fully known, the volume of fat
cells in the bone marrow increases after steroid intake, which
results in damage to the circulation in the bone cavities and leads
to avascular necrosis. Steroids also increase the frequency of fat
embolism in small vessels by increasing serum cholesterol [22].
In addition, excessive alcohol use, hemoglobinopathies, systemic
diseases (SLE, Raynaud, Scleroderma, Gaucher's, etc.), and
pressure changes also play a role in the development of necrosis
[23]. Kienböck's disease has been reported during corticosteroid
therapy in SLE and Crohn's enteritis [10]. However, in our study,
any of the 37 patients had an accompanying disease or an evident
medical treatment history at the time of diagnosis.
We could not find any source information regarding the mean
duration of symptoms before the diagnosis, the causes affecting
these durations, and the results affected by this period. The mean
duration of symptoms of the patients before the treatment was
42.81 (1-240) months. 29 (78.37%) of 37 treated patients had
applied to another health center before applying to the university
clinic during this period of symptoms. Only 8.1% (n=3) of the
patients were diagnosed in the first 24 months of the complaints;
most of the patients (70.27%, n=26) were diagnosed within 2448 months. The patients had waited for a long time to apply to
health institutions after their complaints had started. The patients
in our study might have been expecting that the disease would start
slowly and then show progressive characteristics. We think that the
patients had waited until the complaints affected their daily lives
as well as their working lives and that this extended the period.
As a result, most patients were at an advanced stage when the
correct diagnosis was made and thus, the treatment outcomes were
affected.
In the literature, the follow-up periods reported by the authors for
different treatment methods range from 36 months to 240 months.
In general, the duration is 95 months on average. In these studies,
it was especially emphasized that the clinical and radiological
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findings of these patients were significant in the long term
[13,16,19,24–29]. The mean length of follow-up of our patients
was 44.02 months (approximately 3 years and 8 months). Our
follow-up periods ranged from 20 months to 80 months. These
findings are not consistent with relevant literature findings.
Clinical findings generally manifest with pain in the mid-dorsal
part of the wrist. When compared to the other wrist, the range of
motion and grip strength in all planes is significantly reduced [2].
In the studies conducted by Brumfield, Champoux, and Palmer,
functional wrist range of motion was reported to be within the
range of 5-10 degrees of flexion, 30-35 degrees of extension, 10
degrees of radial deviation, and 15 degrees of ulnar deviation for
activities of daily living and personal hygiene [30,31]. Although all
of our patients had the functional wrist range of motion described
by the authors at the time of diagnosis, the pain felt by our patients
was the most important factor in their preferences for surgical
treatment.
Staging is a guide in choosing the treatment method and predicting
the prognosis. The staging system used to determine the best
treatment method should be reliable and reproducible. Lichtman's
revision of the Stahl classification has increased the superiority of
this classification system in the planning of treatment of Kienböck's
disease and has become the most commonly used system [32].
Despite this, some studies reported the inadequacy of even this
last version [33]. It is based on the radiological image of the lunate
on standard radiographs. This feature of the staging system has
led to discussions about its reliability and sensitivity by many
authors [32,33]. With the introduction of computed tomography,
discussions on the correct staging system have increased [34].
When the patients in our study were grouped according to the
Lichtman classification at the diagnosis stage before the treatment,
24 (64.86%) patients were stage 2 before the treatment; one (2.7%)
was stage 3A; five (13.51%) were stage 3B; seven (18.91%) were
stage 4. Although the Lichtman classification was employed in
the preference of treatment methods, some patients' disease stages
progressed after the treatment.
In our study, metaphyseal decompression and proximal row
carpectoy, which were the treatment methods implemented in our
clinic, were evaluated separately. In the literature, the most common
aspects of the publications on the treatment of this disease are the
use of more than one treatment method for different stages and the
insufficient number of patients and follow-up durations to compare
the treatment methods in these studies [4]. Aldo A. Illarramendi
applied metaphyseal treatment to 22 patients between 1976-and
1988. Six of these patients were female and 16 were male, with
a mean age of 36 (18-64) and a mean length of follow-up of 10
years. They did not report any complications during this follow-up
period. In the study, although the patients' pain was relieved and
most of the patients returned to work, the radiological progress of
the patients could not be terminated. However, it was claimed it
was a successful treatment as other surgical methods [35]. Sherman
GM et al., as a result of the biomechanical study they conducted in
2008, determined that although the clinical results of metaphyseal
decompression were good, it did not have an evident effect on
the lunate [36]. Reşit et al. reported the results of metaphyseal
decompression surgery in 12 patients with early-stage Kienböck
patients. They reported that the treatment was effective, safe, and
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had no complications [37]. In our study, 24 patients underwent
metaphyseal decompression in our clinic. 13 (54.2%) patients
were female and 11 (45.8%) were male. The dominant wrist was
involved in 23 patients and the involved wrist was the right wrist
in 17 patients. At the diagnosis stage, 23 patients were determined
to be in stage 2 and one patient in stage 3A. The mean length of
follow-up of the patients was 46.75 months. The mean age of the
patients was 35.54 (19-53). 14 (56.3%) of the patients had a trauma
history. After the treatment, 18 of our patients were identified as
stage 2; five as stage 3A; one as stage 3B. Pre- and posttreatment
flexion, extension, radial deviation and ulnar deviation ranges,
grip strength, DASH score, and VAS score were evaluated as
clinical findings. The mean grip strength increased from 17.33 to
25.66 postoperatively and the increase was statistically significant
(p=0.0001). The mean extension-flexion range of motion was
95.08 preoperatively and increased to 123.95 after the treatment
and the increase was statistically significant (p=0.0001). The mean
ulnar-radial deviation range of motion was 40.75 preoperatively;
it increased to 50.08 after the treatment and the increase was
statistically significant (p=0.0001). The mean DASH score was
89.37 preoperatively; it decreased to 49.04 after the treatment and
the decrease was statistically significant (p=0.0001). The mean
VAS score was 7.08 preoperatively; it decreased to 2.66 after the
treatment and the decrease was statistically significant (p=0.0001).
23 of our patients were able to continue their work and daily
activities without the need for additional intervention, one patient
underwent a proximal row carpectomy due to the continued pain
and radiological progression from stage 2 to stage 3B. This patient
was able to return to work and daily activities after the additional
intervention. Our patients improved clinically whereas radiological
progression continued in six patients.
Proximal row carpectomy is performed in the treatment of
advanced degenerative diseases of the wrist as a method that
preserves joint movement [38]. However, the long-term clinical
and radiological results are not identified [39]. DiDonna et al.
published the results of proximal row carpectomy performed on
a degenerative plane in 22 wrists with at least 10 years of followup. Despite the progressive degeneration findings seen on the
radiographs, the patients were satisfied with the clinical results
[40]. Jebson et al. reported that radiographic changes seen in
patients during 10-year follow-up were not correlated with patient
satisfaction and degree of pain [28]. Inoue and Miura reported the
method they implemented in Kienböck's disease as successful in
their study [27].
In our clinic, a proximal row carpectomy was performed on 13
patients. Of the patients, eight (61.5%) were female and five
(38.5%) were male. At the diagnosis stage, six patients were in
stage 3B and seven patients were in stage 4. The mean length
of follow-up of the patients was 39 months. The mean age of
the patients was 43.15 (28-73). While six (46.2%) patients had
a trauma history, no trauma history was determined for seven
(53.8%) patients. The dominant wrist was the right wrist in 12
patients and the involved wrist in 10 patients. No radiologically
significant degeneration was detected, which can be attributed
to the short mean duration of follow-up. Pre- and post-treatment
flexion, extension, radial deviation, ulnar deviation ranges, grip
strength, DASH score, and VAS score were evaluated as clinical
findings. The mean grip strength decreased from 10.76 to 9.53
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postoperatively. The mean extension-flexion range of motion
was 71.53 preoperatively and increased to 85 after the treatment
and the increase was statistically significant (p=0.008). The mean
ulnar-radial deviation range of motion was 30.76 preoperatively;
it increased to 33.46 after the treatment but the increase was not
statistically significant (p=0.584). The mean DASH score was
87.92 preoperatively; it decreased to 55.23 after the treatment
and the decrease was statistically significant (p=0.006). The mean
VAS score was 7.84 preoperatively; it decreased to 4.46 after the
surgery and the decrease was statistically significant (p=0.003).
We evaluated the general clinical findings of our patients after the
treatment by comparing the pre-and post-treatment findings of the
patients' wrists. Grip strength increased from 15.02 to 20 after the
treatment and the increase was statistically significant (p=0.002).
The extension-flexion range of motion increased from 86.81 to
110.27 and the increase was statistically significant (p=0.0001).
The ulnar-radial deviation range of motion increased from 37.24
to 44.24 after the treatment and the increase was statistically
significant (p=0.003). The DASH score decreased from 88.86 to
51.21 and the decrease was statistically significant (p=0.0001). The
VAS score decreased from 7.35 to 3.25 after the treatment and the
decrease was statistically significant (p=0.0001). Of the patients,
31 were satisfied with the surgical intervention. Three of the
seven patients whose pain continued required additional surgical
intervention. Except for one patient, all of our patients were able
to return to work after surgical interventions. The posttreatment
range of motion of our patients complied with the definition of
"functional wrist range of motion" in the study conducted by
Brumfield, Champoux, and Palmer (30). It was important that the
wrist motions were within these limits and painless in terms of
patient satisfaction.
One of the findings discussed in many articles published by
the authors in the literature is that radiological findings do not
correlate with clinical findings in the posttreatment period. In our
study, radiological progress continued in 12 of our patients who
underwent surgery, but these patients, except for one patient, we're
satisfied with the surgical procedure and recovered clinically. The
general conclusion in the literature is that the radiological findings
always worsen as the follow-up duration increases, but this result
is not reflected in the clinical findings at equal ratios [16,19,24–
29,39].
The Lichtman classification system has been discussed earlier in
the diagnostic evaluations section. Although it is the most common
staging system used by the authors in the diagnosis and evaluation
of posttreatment findings, controversial opinions continue
regarding its inadequacy. It is based on the radiological image
of the lunate on standard radiographs. This feature of the staging
system has led to discussions about its reliability and sensitivity
by many authors [32,33]. It was reported in many studies that
radiological findings progress in long follow-up periods. When
our patients were grouped according to the Lichtman staging
system after the treatment, 18 of our patients were identified as
stage 2; five as stage 3A; one as stage 3B; 13 patients as stage 4.
Five patients in stage 2 progressed to stage 3A; one patient in stage
3A progressed to stage 3B; six patients in stage 3B progressed to
stage 4. As a result, it was determined that radiological progression
continued in 32.4% (n=12) of our patients after their treatment.
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Our radiological findings were not consistent with those in the
literature, which may be attributed to the short lengths of followup. No significant complications were encountered during the
follow-up periods.
Conclusion
It was determined that the radiological progression was terminated
in 67.6% (n=25) of the patients after the treatment. Although
radiological progression continued in 32.4% (n=12) of our patients,
it was determined that radiological findings did not correlate with
clinical findings. Treatments administered in our clinic have
achieved their purpose. The most important indicator of it is that
the patients could return to work with a pain-free wrist with an
increased range of motion compared to the pretreatment period.
We think that early diagnosis and treatment of Kienböck's disease
is better because treatments applied in the early stages yield better
clinical outcomes.
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Abstract
Degenerative osteoarthritis (OA) is the most common joint disease. However, its etiology has not been clearly understood. We aimed to investigate the association between
the IL-6-174G/C gene variant responsible for regulating IL-6 functions and primary knee osteoarthritis (PKOA). Patients older than 40 years who presented between
February 2012 and April 2013 and were diagnosed with PKOA and had grade 3 (i.e., moderate) or 4 (i.e., severe) disease constituted the case group. Healthy volunteers
formed the control group. Genomic DNA was extracted from blood leukocytes in both case and control groups, and the IL6-174 G/C genotypes were determined. Two
groups were compared regarding demographic, clinical, radiological findings, and IL-6-174 genotyping results. Both case and control groups included 90 patients each.
No statistically significant difference was found between the two groups regarding gender distribution, patient age, and body weight. The frequency of the mutant base
pairs GC and CC in the IL-6-174 promoter region were significantly higher in controls than in cases. Women with genotypes including C alleles were genetically protected against the clinical disease. Similar findings were not detected in the male patient group. The IL6-174 G/C gene polymorphism does not increase the risk of PKOA.
However, the mutant C allele can be protective against PKOA in female patients. Studies conducted on larger patient populations from different ethnic backgrounds are
needed to confirm our findings since our sample size is relatively small.
Keywords: Osteoarthritis, interleukin 6, genotype, polymorphism, gene, DNA

Introduction
Degenerative osteoarthritis (OA) is the most frequently
encountered joint disease [1]. It involves joint cartilage erosion,
contraction of joint spacing, osteophyte formation around the joint,
sclerosis in subchondral bone, morphological and biochemical
changes in the joint capsule and synovial membrane. Degenerative
OA has a relatively high incidence in the general population, and
it is known that its incidence increases with age. However, despite
its high incidence, its etiology has not been clearly understood
yet. On the other hand, complicated biomechanical, biochemical,
metabolic, and genetic factors are involved in its etiopathogenesis.

*Corresponding Author: Ozhan Pazarci, Adana City Training and Research
Hospital, Department of Orthopedic and Traumatology, Adana, Turkey
E-mail: dr.pazarci@gmail.com

In the light of these findings, it was suggested that some
biochemical and genetic markers could be used in the early
diagnosis of osteoarthritis [2]. Therefore, cases with high-risk
factors for degenerative OA can be treated early during the
clinical course of the disease. Some clinical studies reported
that genetic factors and cytokines had a significant role in
the etiopathogenesis of degenerative OA [3]. Cytokines were
shown to contribute to several infectious, chronic inflammatory,
autoimmune and malignant diseases. Interleukin-6 (IL-6) is one
of the pro-inflammatory cytokines involved in OA pathogenesis.
Significantly increased synovial fluid IL-6 mRNA levels were
detected in patients with OA [4]. Also, increased serum levels of
IL-6 were shown to be associated with radiographic progression
of knee OA [5]. It was also suggested that polymorphisms in the
genes encoding cytokines could alter their expressions and provide
a basis for genetic predisposition to osteoarthritis [6]. Among the
gene polymorphisms associated with OA, the best-characterized
one is a single nucleotide polymorphism at position -174, upstream
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of the transcription start site involving the substitution of cytosine
(C) for guanine (G). This gene polymorphism was examined in
a wide variety of diseases, including degenerative arthritis [7].
This study aimed to investigate the association between the IL-6174G/C gene variant responsible for regulating IL-6 functions and
primary knee osteoarthritis (PKOA).

were determined using polymerase chain reaction (PCR)based restriction fragment length polymorphism (RFLP) assay.
The PCR was carried out in a 25-ml vol containing 0.2 mM of
each primer (F:5'-CAGAAGAACTCAGATGACTG-3' and
R:5'GTGGGGCTGATTGGAAACC-3'). All genotypes were
determined as per the method described by Pereira et al [8].

Materials and Methods

Statistical analysis: Statistical analyses were performed using the
Statistical Package for the Social Sciences (SPSS 13.0) software.
The statistical significance of the risk coefficient (i.e., Odds Ratio)
was calculated by Pearson's χ2 test. The Fisher’s Exact Test was
used for values less than 5. The p-value was considered significant
when it was less than 0,05.

Approval of the Local Research Ethics Committee of our
Cumhuriyet University was obtained before initiating the study
(no: 15.02.2012-02/30).
Patients older than 40 years who presented to our institution
between February 2012 and April 2013 with the complaint of knee
pain and were later diagnosed with PKOA as per the American
College of Rheumatology (ACR) diagnostic criteria of OA, and
had grade 3 (i.e., moderate) or 4 (i.e., severe) disease according
to Kellgren-Lawrence system for classification of OA constituted
the target population of this study. These patients formed the case
group after the application of inclusion and exclusion criteria. Also,
healthy volunteers who had no clinical symptoms and radiological
signs of PKOA were included (Table 1). These patients formed
the control group. Patients who received steroid or hyaluronic acid
injection to the knee during the last year, patients with chronic
rheumatic or inflammatory diseases such as rheumatoid arthritis
(RA), systemic lupus erythematosus, familial Mediterranean
fever, ankylosing spondylitis, gout, pseudogout, psoriatic arthritis,
patients with a previous history of knee trauma or surgery, those
with ipsilateral hip or ankle arthrosis, slipped capital femoral
epiphysis, hemophilia, neurological and neuromuscular system
diseases and diseases which may cause secondary knee OA,
patients with malignancies and those who were pregnant were
excluded. Demographic data of each individual included in the
study were recorded. Comparative knee radiographs were taken as
upright anterior-posterior and 30-degree flexion knee radiographs.
Table 1. Demographic and clinical data of the case and control groups

Total

Case-n-(%)

Control
-n-(%)

90

90

P value

Odds Ratio

Results
Our analysis revealed that the case and control groups included 90
patients each; while there were 60 females and 30 males in the case
group, the control group consisted of 48 females and 42 males.
Two groups were similar regarding female-male patient ratios
(p:0.068). The mean patient age was 57.9±11.2 and 56.4±12.6 in
the case [41-89] and control [41-83] groups, respectively (p:0.34).
The mean body weight was 80.3±13 in the case and 78.53±11.3kg
in the control group (p:0.332).
No statistically significant difference was found between the two
groups regarding gender distribution, patient age, and body weight.
The IL-6 genotypes and allele distributions in the two groups are
shown in Table 2. While the genotype of the IL-6-174 promoter
region included GG in 66, GC in 20, and CC in 4 patients in the
case group, it included GG in 51 individuals, GC in 29 individuals,
and CC in 10 individuals in the control group. Thus, the frequency
of the mutant base pairs GC and CC were significantly higher in
controls than in cases (p=0.045).
Table 2. IL-6 genotypes and allele distributions in the case and control groups
Genotype
distribution

Case-n- (%)

Control-n(%)

90(100)

90(100)

G

152

131

Ref

C

28

49

0.007

IL-6 -174

p value

Odds Ratio ( 95%
Confidence interval)

0.49(0.29-0.83)

Age (Mean±SD) years

57.91±11.23 56.38±12.65

0.341

GG

66

51

Ref

Weight (Mean±SD)kg

80.30±13.00 78.53±11.30

0.332

GC

20

29

0.067

0.533(0.271-1.049)

CC

4

10

0.045

0.309(0.092-1.043)

GC+CC

24

39

0.019

0.476(0.254-0.889)

GG

49

26

Ref

GC

9

15

0.016

0.318(0.123-0.826)

CC

2

7

0.017

0.152(0.029-0.783)

GG

17

25

Ref

GC

11

14

0.777

1.155(0.424-3.146)

CC

2

3

0.683

0.980(0.148-6.505)

Gender
Female

60

48

Male

30

42

0.068

0.57(0.31-1.04)

Grade
3

40

4

50

Two observers evaluated all radiographs as per Kellgren- Lawrence
(KL) scale. A 2-cc venous blood sample was taken from all study
participants and transferred to an EDTA tube. These tubes were
stored at -80°C.
IL6-174 G/C genotyping: In both case and control groups,
genomic DNA was extracted from blood leukocytes using a
standard phenol-chloroform method. The IL6-174 G/C genotypes

Female

Male

In the OA group, 24 patients had GC and CC genotypes, while
they were present in 39 cases in the control group (p=0.019).
While we did not detect a significant difference between the
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patients with G/C polymorphism in the two groups regarding the
presence of clinical disease, we found that the rate of knee OA
was significantly lower in patients with C allele in the IL-6-174
position (i.e., mutant gene). The comparative analysis based on
allele distributions in different genders revealed that the number
of women with heterozygote (i.e., GC) and homozygote (i.e., CC)
C alleles was 9 and 2 in the OA group. These figures were 15 and
7 in the control group. Our analysis also showed that women with
genotypes including C alleles (i.e., GC or CC) were genetically
protected against the clinical disease (p=0,016 for GC and p=0,017
for CC). Similar findings were not detected in the male patient
group.

including IL-6 with OA, the authors concluded that IL-6 was the
most significantly upregulated hub gene in the protein-protein
interaction network, and the level of IL6 in the synovial fluid
decreased after sodium hyaluronate treatment [8]. They also found
that serum and synovial fluid IL-8 levels were higher in patients
with OA and RA than in healthy individuals. Based on these
findings, it can be proposed that IL6 plays a role in the pathogenesis
of OA. A study investigating the association between OA and IL-1
gene polymorphism showed that this gene polymorphism might
also play a role in knee and hip OA [7,9,10,13]. In line with this,
Moxley et al. [14] confirmed the relationship between IL-1 gene
polymorphism and small joint OA of the hand.

Discussion

Previously published studies showed that some polymorphisms in
the IL-1 and IL-1 receptor antagonist genes were involved in the
OA of the hip joint [14,15].

Degenerative OA is the most common joint disease in the adult
population [1]. It is characterized by focal loss or damage of
articular cartilage, particularly in load-bearing joints. Its incidence
increases with age. Numerous studies showed that OA was a
disease with polygenic inheritance, and cytokine genes regulating
the balance of construction and destruction in articular cartilage
were involved in its pathogenesis.
In cases with IL-6-174 gene polymorphism, the mutant C allele
induces IL-6 transcription in vitro by a mechanism similar to
IL-1 and endotoxins and leads to cartilage damage [7,9]. After
discovering single nucleotide polymorphisms, several variants
of the IL-6 gene were identified, and it was suggested that -174
G/C polymorphism was associated with OA. [10]. Pola et al. [7].
showed that non-stimulated increased IL-6 levels could be related
to the C-allele. In patients with severe joint cartilage degeneration,
the serum and synovial fluid levels of several cytokines, including
IL-6, were higher than those in healthy individuals, and these
high cytokine levels were believed to be associated with the
disease [8]. These studies also demonstrated that widespread G/C
polymorphisms in the -174 position of the promoter region of the
IL-6 gene increase the expression and levels of IL-6 and lead to
chronic inflammatory diseases and arthritis.
Our findings are inconsistent with the findings reported in these
studies, and they suggest that IL-6-174 G/C polymorphism may
not be the only reason for the elevation of IL-6 levels in the
synovial fluid and serum. Some studies reported that the serum and
synovial fluid IL-6 levels could also be affected by the levels of
other cytokines such as IL-1, Tumor Necrosis Factor-alpha (TNFα)
[11-13]. It was also shown that the C allele forming in the cases
with IL-6-174 G/C polymorphism increases the transcription of
IL6 in vitro by a mechanism similar to IL-1 or endotoxins [11,12].
It was also demonstrated that cartilage damage occurs as a result of
this process. After discovering single nucleotide polymorphisms
(SNPs), several variations of the IL-6 gene were described, and
it was suggested that the IL-6-174 G/C polymorphism could be
associated with OA [7]. Some reports demonstrated that in patients
with advanced articular cartilage degeneration, the blood and
synovial fluid levels of some cytokines, including IL-1, TNFα, IL6, and other acute-phase proteins, were found to be higher than the
levels in healthy individuals, and these relatively high cytokine and
acute phase protein levels were associated with disease formation
in these cases [9,10].
In another study investigating the association of the cytokines

An experimental study utilizing human recombinant IL-6 and
IL- (hr IL-6/hr IL 1β) showed that hr IL-6 could inhibit cell
proliferation and proteoglycan synthesis in the chondrocytes of
rabbit knee cartilage tissue [16]. These researchers also stated that
the addition of hr IL-1β to the milieu led to increased stimulated
proteoglycan degradation and paved the way for degenerative
arthritis.
Various studies showed that IL-6 took a critical role in inflammatory
processes, especially in those related to joints such as cartilage
damage, joint degeneration, joint prosthesis loosening, generalized
OA, chronic rheumatic and inflammatory diseases, small joint
OA of the hand where familial passage is not infrequent [17-21].
This finding was supported by the identification of elevated serum
and synovial fluid levels of IL-6 in these patients. Some of these
studies reported that OA could be induced in vitro by increasing
the IL-6 levels in the joint, and this process could be facilitated by
the addition of IL1-β [20,21]. These reports also stated that IL-1,
TNFα, SNPs forming on the IL-6 gene altogether contributed to
the elevation of IL-6 levels, and SNPs were the most important
cause of a non-stimulated increase in IL-6 levels. It was suggested
that SNPs could lead to elevated IL-6 levels and may pave the way
for both generalized OA and early degenerative OA in heavy loadbearing joints such as the knee joint [20,21].
The researchers examined the association between primary hip
joint OA and IL6-174 G/C polymorphism [7]. These investigations
found that the rate of GG genotype was higher in the case (i.e.,
OA) group than in the control (i.e., healthy individuals) group.
This finding was consistent with ours. The same researchers also
found that the C allele was more frequent in the healthy controls,
and they could be genetically protected from primary hip joint
OA. In a meta-analysis including 1101 patients with hip OA, 1904
patients with knee OA, and 2511 healthy controls, the authors did
not correlate IL6 gene polymorphism with hip and knee OA [4].
Our findings are in line with the results of this study. In another
meta-analysis including 3331 patients with PKOA and 3133
healthy controls, no association was found between IL-6-174
G/C polymorphism and knee OA [22]. Both meta-analyses also
emphasized that the effects of the same genetic factor could be
different in individuals from different ethnic backgrounds [4,22].
Our study aimed to analyze the relationship between PKOA and
IL6 -174 G/C gene polymorphism in patients with grade 3 or 4
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PKOA as per the Kellgren-Lawrence system for classification of
OA. We did not find a statistically significant correlation between
IL-6-174 G/C gene polymorphism and knee OA. Our results
suggested that GC or CC genotypes of the polymorphism in the
IL6 -174 G/C promoter region were not correlated with OA. On
the other hand, these genotypes had protective effects on women
against this disease.
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Abstract
Familial Mediterranean fever (FMF) is the most common hereditary autoinflammatory disease worldwide and is characterized by recurrent fever and serositis. Serum
soluble receptor for advanced glycation end products (sRAGE) is an isoform of RAGE and sRAGE acts as a trap receptor for ligands and blocks the RAGE–ligand axis.
This study aimed to examine the change in sRAGE levels in FMF and to investigate its relationship with inflammation. This study included patients with FMF (n=20)
and healthy controls (n=22). Morbidity status, sRAGE levels, demographic and laboratory data were recorded. Pregnant women, individuals aged <18 years, and those
with other chronic inflammatory diseases were excluded. Statistical Package for Social Sciences (SPSS) Version 22.0 was used to conduct all statistical analyses and
all data are expressed as mean and standard deviation (SD). The serum sRAGE levels were 12.21±6.70 ng/mL and 4.44±2.89 ng/mL in the patient and control groups,
respectively. Accordingly, the sRAGE levels of patients with FMF were significantly higher (p<0.001). Comorbidities had no effect on the sRAGE levels of the patient
group and no correlation was found between the sRAGE and inflammatory biomarkers. sRAGE levels are elevated in FMF but does not seem to be a promising candidate
as a biomarker for FMF.
Keywords: Familial Mediterranean fever, soluble receptor for advanced glycation end products, inflammation

Introduction
Familial Mediterranean fever (FMF) is the most common
hereditary autoinflammatory disease worldwide [1,2]. Although
cases have been reported from around the world, the disease is
given this name as it more commonly occurs in Mediterraneanand Middle Eastern-origin communities [3]. FMF is characterized
by recurrent fever and serositis. Severe pain attacks are observed
to occur in the abdomen, chest, and joints due to inflammation
in the serosal membranes in these regions. FMF episodes, which
usually begin in childhood, can last up to 72 hours, and patients
often show self-recovery [4]. Nonspecific findings can accompany
these episodes. Specific and unique skin findings for FMF, such as
erysipelas-like erythema, can also be observed [5].
Pyrin protein has a very important role in the pathogenesis of
FMF. Pyrin comprises 781 amino acids and it is encoded by the

*Corresponding Author: Muhammed Okuyucu, Ondokuz Mayıs University
Faculty of Medicine, Department of Internal Medicine, Samsun, Turkey
E-mail: muhammedokuyucu55@gmail.com

Mediterranean fever (MEFV) gene located on the short arm of
the 16th chromosome [6]. Although the exact function of pyrin
secreted from white blood cells is not clearly understood, it is
known to have an anti-inflammatory effect. Pyrin exerts this effect
by binding to various proteins and inhibiting interleukin (IL)-1β,
which results in a very strong pyrogenic effect [7,8]. Mutations in
MEFV results in impaired pyrin function, which in turn activates
IL-1β and initiates a severe inflammatory process.
Serum soluble receptor for advanced glycation end products
(sRAGE) is an isoform of receptor for advanced glycation end
products (RAGE) with a molecular weight of approximately 45
kDa. Normally, intracellular signal transmission occurs, and the
inflammatory process begins as a result of the interactions between
RAGE and several types of ligands in the membrane [9]. But
sRAGE acts as a trap receptor for ligands and blocks the RAGE–
ligand axis. Thus, sRAGE shows an indirect anti-inflammatory
effect [10].
Understanding the mechanisms underlying FMF pathophysiology
will guide in its diagnosis and effective treatment. Keeping this in
mind, this study aimed to examine the change in sRAGE levels in
FMF and to investigate its relationship with inflammation.
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Table 1. Demographic and laboratory data of the study groups

Patients

Healthy control

FMF

p

12/10

17/3

0.033

42.00±8.16

31.85±9.01

<0.001

Atherosclerosis (n)

-

-

-

Diabetes mellitus (n)

-

1

0.288

This study included patients with FMF (n=20) and healthy
controls (n=22). Morbidity status, sRAGE levels, demographic
and laboratory data were recorded. The Tel-Hashomer diagnostic
criterion [11] was used to diagnose FMF, and the scoring system
developed by Pras et al. [12] was used to determine disease
severity. Pregnant women, individuals aged <18 years, and those
with other chronic inflammatory diseases were excluded.

Gender (female/male)

Hypertansion (n)

-

1

0.288

Enzyme-Linked Immunosorbent Assay

Smoking (n)

-

4

0.027

ESR (mm/h)

11.18±3.06

34.00±23.90

<0.001

CRP (mg/L)

6.95±1.09

14.10±21.91

0.173

sRAGE (ng/mL)

4.44±2.89

12.21±6.70

<0.001

A commercially available human sRAGE enzyme-linked
immunosorbent assay (ELISA) Kit (#E0031Hu, Bioassay
Technology Laboratory, China) was used to measure the sRAGE
levels in the serum samples obtained from the patients and controls.
ELISA was performed according to the manufacturer's protocol.
Absorbance values were measured using a spectrophotometric
plate reader and comparing each sample value to the standard
curve; subsequently, serum sRAGE levels were determined.

Age (year)

FMF; Familial Mediterranean fever, ESR; Erythrocyte sedimentation rate, CRP;
C-reactive protein, sRAGE; Soluble receptor for advanced glycation end products

Statistical analysis
Statistical Package for Social Sciences (SPSS) Version 22.0 was
used to conduct all statistical analyses and all data are expressed as
mean and standard deviation (SD). The Chi-square test was used to
determine the differences in the categorical variables between the
groups. The Kolmogorov–Smirnov test was used to check whether
the data conformed to normal distribution, and the Student’s t-test
was used to compare the normally distributed variables between
the groups. Further, Pearson’s correlation analysis was performed.
A P value of <0.05 was considered statistically significant in all
analyses.
Ethical approval
The study protocol was approved by the local ethics committee
(Ethics approval no: OMU-KAEK 2022/53).
Results

Figure 1. Serum sRAGE levels of FMF patients and healthy controls

Study included 20 patients with FMF and a mean age of 31.85±9.01
years and 22 healthy controls with a mean age of 42.00±8.16
years. Four patients with FMF were experiencing an attack during
laboratory analysis. Demographic and laboratory data of the patient
and controls groups and the comorbidity status of the patient group
are presented in Table 1.

Discussion

The serum sRAGE levels were 12.21±6.70 ng/mL and 4.44±2.89
ng/mL in the patient and control groups, respectively. Accordingly,
the sRAGE levels of patients with FMF were significantly higher
(p<0.001) (Figure 1). There was also a significant difference
between the groups in terms of age, sex, and ESR (p<0.05). After
adjusting for age and sex, sRAGE levels in the FMF patients were
still significantly higher compared with those of the control group
(p<0.001).

The RAGE pathway is normally involved in the clearance of the
end products of metabolic pathways. In the present study, the
potential role of this RAGE pathway in the physiopathology of
FMF was investigated. Serum samples from patients with FMF
and healthy controls were obtained and the sRAGE levels were
compared between the two groups. We found that the sRAGE
levels were significantly higher in FMF patients than in the
controls. Further, the sRAGE levels of patients in the attack and
non-attack periods were compared and no significant difference
was found. In addition, no correlation was found between the
sRAGE levels and inflammatory markers in the patient group. This
is the first study to investigate the relationship between sRAGE
levels and FMF disease.

Comorbidities had no effect on the sRAGE levels of the patient
group. The patient group’s PRAS score was 7.60±2.30. No
correlation was found between the sRAGE and both ESR (r=0.099,
p=0.68) and CRP (r=0.127, p=0.603). In addition, no difference
was found between the serum sRAGE of patients experiencing an
attack and those who were not.

Previous studies have investigated the RAGE pathway for nonFMF inflammatory rheumatic diseases. In a study including 31
female patients with systemic lupus erythematosus (SLE) and 26
healthy volunteers, Nowak et al. examined the levels of sRAGE
and AGEs, which are ligands that bind to RAGE and accelerate
inflammation. Compared with the control group, serum AGE levels
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were increased in SLE patients whereas sRAGE levels decreased
[13]. In a study involving 60 patients with rheumatoid arthritis, the
sRAGE levels were higher in FMF patients than in the controls
[14]. In another study involving 52 patients with adult onset still
disease and 36 patients with SLE, patients showed higher levels
of AGEs and lower levels of sRAGE than the control group [15].
Therefore, contradictory results have been obtained in the literature
in terms of sRAGE levels. There may be several factors responsible
for this, including age, comorbidities, and medications used, all of
which are considered to have an effect on sRAGE levels, as well
as the number of active patients. In the present study, sRAGE were
significantly higher in patients with FMF than in healthy controls
with no correlation with inflammatory biomarkers.
sRAGE circulates in the blood and binds to circulating RAGE
ligands and sequesters them through the kidneys. Thus, in a
sense, it competes with membrane-bound RAGE and blocks the
activation of inflammatory pathways [16]. From this perspective,
sRAGE levels should increase in inflammatory diseases and show
a correlation with inflammatory markers. However, sRAGE levels
were found to be low in many disorders, such as hypertension,
myocardial infarction, Alzheimer's, and vascular dementia [1719]. In contrast, elevated sRAGE levels were reported in diabetes
mellitus, which is similar to the results of the present study [20].
In a study conducted on patients with SLE, it was reported that
sRAGE levels were also affected by the treatment duration.
Accordingly, it was determined that sRAGE levels decreased in
patients who received treatment for <1 month and increased in
patients who received treatment for >1 month compared with
healthy controls [21]. The results of these studies suggest that
sRAGE pathophysiology is complex and that factors other than
those previously thought may also influence sRAGE levels.
Study limitations
There are certain limitations of this study. Although the level of
sRAGE in patients with FMF is a matter of interest, this was a
cross-sectional study and had limited ability to demonstrate every
stage of inflammation. In addition, measurements should be
taken more frequently to demonstrate changes in sRAGE levels
with respect to the treatment options and treatment duration.
Furthermore, more factors that could affect sRAGE levels, such as
kidney function tests and medical treatment, need to be recorded.
Conclusion
In conclusion, sRAGE levels are elevated in FMF. However, this
increase does not show a direct correlation with inflammatory
biomarkers and disease activity score. In addition, contradictory
results regarding sRAGE levels have been obtained in various
studies. Taken together, sRAGE does not seem to be a promising
candidate as a biomarker for FMF. Further studies are needed to
identify the factors affecting sRAGE levels and the possible role of
sRAGE in the pathogenesis of inflammation.
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Abstract
Despite its effectiveness in rheumatic diseases, cyclophosphamide (CYC) treatment should be used with caution due to its side effects. CYC is thought to pose a risk in
the development of hemorrhagic cystitis and bladder cancer. This study aims to determine the incidence of hemorrhagic cystitis and bladder cancer with intravenous lowdose CYC therapy used in the treatment of rheumatic diseases. A total of 211 adult patients with rheumatic disease treated with intravenous CYC were evaluated in this
retrospective study conducted between January 2006 and May 2021. Patient data including cumulative CYC dose, treatment frequency, duration of treatment, side effects,
such as hemorrhagic cystitis and bladder cancer were acquired from medical archives. The mean follow-up period was 48.5 (3–180) months, and the mean cumulative
CYC dose was 5g (2–19g). None of the patients received mesna therapy concurrent with CYC therapy. 11 patients developed hemorrhagic cystitis (5.2%). Hemorrhagic
cystitis was found to be statistically significantly associated with the number of CYC cycles (p=0.04). All patients were asymptomatic. No statistically significant difference was observed between hemorrhagic cystitis, treatment duration, and cumulative dose for CYC therapy in rheumatic diseases. Malignancy developed in 12 patients
(5.7%) after CYC treatment. Bladder cancer was observed in 1 patient. According to our findings, the only risk factor for hemorrhagic cystitis in patients receiving CYC
was the number of CYC cycles. Intravenous CYC regimen did not cause symptomatic hemorrhagic cystitis. Low-dose IV CYC may be safe in terms of serious urotoxic
side effects when used at the appropriate dose, duration and frequency.
Keywords: Cyclophosphamide, cystitis, hematuria, rheumatic diseases, side effects

Introduction
Cyclophosphamide (CYC) is an immunosuppressive alkylating
drug used to treat severe organ involvement in autoimmune
inflammatory diseases, such as systemic lupus erythematosus,
vasculitis, systemic sclerosis, and rheumatoid arthritis [1-3]. CYC
treatment should be used with caution because of its side effects
despite its effectiveness [2].
The most common side effects and complications encountered in
CYC treatment are gonadal dysfunctions, teratogenicity, infections,
hair loss, nausea/vomiting, bone marrow suppression, urinary
bladder cancer, increased risk of malignancy, and hemorrhagic
cystitis [1,3]. CYC metabolites are toxic to the urothelium, and

*Corresponding Author: Muge Aydin Tufan, Baskent University Faculty of
Medicine, Department of Rheumatology, Adana, Turkey
E-mail: mugeaydin@yahoo.com

it can cause hemorrhagic cystitis in the short term and bladder
malignancy in the long term [1,2]. Hemorrhagic cystitis was
characterized by hematuria, which may be accompanied by
dysuria, urinary frequency, and urgency [4]. In patients receiving
CYC, simultaneous oral or intravenous use of mesna, which binds
to the toxic CYC metabolite acrolein, is recommended [1,5-7]. The
major risk factors for bladder cancer and hemorrhagic cystitis are
the duration and cumulative dose of CYC therapy [3].
CYC can be given via different routes of administration (oral
or parenteral) and it can be used in different doses [3,8-11]. The
risk of hemorrhagic cystitis among rheumatology patients varies
according to the route of administration, wherein it is highest
under continuous daily oral administration [1]. Since, the total
cumulative dose is higher with oral administration [1].
Currently, there is a lack of evidence showing a relationship
between hemorrhagic cystitis or bladder cancer in intravenous
(i.v.) CYC therapy [1,3,8,12]. In this study, we aimed to determine
the incidence of bladder toxicity due to low-dose IV CYC in
rheumatic diseases.
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Materials and Methods

Statistical Analysis

Participants

Statistical analysis was performed using the statistical package
SPSS software (Version 25.0, SPSS Inc., Chicago, IL, USA). For
each continuous variable, normality was checked by Kolmogorov
Smirnov and Shapiro-Wilk tests and by histograms. All numerical
data are expressed as median values (minimum-maximum) or
as proportions. The categorical variables between the groups
were analyzed by using the Chi-square test or Fisher Exact. For
comparisons between groups, Mann-Whitney U test was used
for comparisons that were not normally distributed. p<0.05 was
considered statistically significant in all tests.

The study was approved by the X University Institutional
Review Board and Ethics Committee (Project no: KA21/74) and
supported by the Baskent University Research Fund. Informed
consent was obtained from all participants. All procedures that
involved human participants were performed in accordance with
the ethical standards of the Institutional Research Committee and
in accordance with the 1975 Helsinki Declaration and its later
amendments or comparable ethical standards.
A total of 262 adult patients who were treated with IV CYC in the
Rheumatology Department of X between January 2006 and May
2021 were included in this study.

Results

The inclusion criteria were as follows: Patients diagnosed with a
rheumatic disease and treated with CYC for at least three months.

The mean age of the 211 patients studied was 57 years, and 74%
of them were female. The follow-up duration was 48.5 (3–180)
months. Demographic, clinical and laboratory findings of the
patients are shown in Table 1. The diagnoses and major organ
involvement of the patients are shown in Table 2. The common
diagnoses among the patients were vasculitis, rheumatoid arthritis,
and systemic lupus erythematosus, respectively.

Exclusion criteria were as follows: Patients younger than 18 years
and those with kidney malformation and nephrolithiasis.
Data for all patients were obtained from their medical records,
retrospectively. Among the 262 patients, microscopic hematuria
was detected in 51 patients at the first examination due to kidney
involvement. These patients were excluded from the study. The
remaining 211 patients were evaluated for hematuria after CYC
treatment.
The variables obtained for analysis were as follows: Diagnosis
of rheumatic disease, demographic characteristics, clinical,
laboratory, and radiological findings, number of CYC cycles, CYC
cumulative dose, and duration of CYC treatment. Erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP), serum
creatinine, newly developed hematuria, and other side effects due
to CYC were recorded. Morning urine samples were analyzed with
dipstick and microscopy.
The patients with hemorrhagic cystitis were diagnosed during basic
urinalysis screening. All patients with hematuria were evaluated
with ultrasonography, urine culture, and urinalysis. Hematuria
occurring in the absence of urinary tract infection, nephrolithiasis,
erythrocyte casts, or decreasing renal function was defined as
hemorrhagic cystitis [2]. Cystoscopic biopsy performed in one
case with unexplained persistent hematuria.
Treatment Procedure
In patients with major organ involvement, intravenous CYC
and corticosteroids were used for remission induction treatment.
For the treatment of lupus nephritis and systemic necrotizing
vasculitides, a fixed dose of 500 mg IV CYC therapy per two
weeks recommended in various studies [9-11]. CYC was given
intermittently depending on disease activity (every 15 days for the
first month, every 2-3 weeks for the next two months, and then
every 6-8 weeks). Dose reduction was performed in patients with
low creatinine clearance.
Prednisolone was continued as IV 500 mg/day for 3-5 days
depending on the disease activity, then 1 mg/kg/day orally. The
dose was reduced to reach a dose of 10-15 mg/day within 3
months. In this study, none of the patients received mesna therapy
concurrently with CYC therapy.

Patient Profile

Table 1. Patients' demographic, clinical and laboratory data
Parameters

Values (n: 211)

Gender (female)*

157(74)

Age (years)**

57±13.7

Follow-up duration (months)***
Survival*

48.5(3-180)
190(90)

ESR, mm/h***

45(4–123)

C-Reactive Protein, mg/dl***

12(0-315)

Creatinine, mg/dl***

0.7(0.2-10)

Number of CYC cycles ***

10(4-38)

CYC cumulative dose (g)***

5(2-19)

CYC treatment duration(month)***

12(3-52)

Time after CYC (month)***

36(1-108)

Hematuria at follow-up

11(5.2)

ESR=erythrocyte sedimentation rate, CYC=cyclophosphamide, *n(%),**mean±SD,
***median (min - max)

The clinical indications of CYC treatment are as follows: Lung
involvement (58.8%), central nervous system involvement (16.1%),
kidney involvement (11.8%), lung and kidney involvement (3.8%),
vascular involvement (3.8%), myositis (2.4%), hematological
involvement (1.9%), and skin involvement (1.4%) (Table 2).
Hemorrhagic Cystitis and Bladder Malignancy
The number of patients who developed hemorrhagic cystitis in
the follow-up was 11 (5.2%). Hemorrhagic cystitis was found to
be statistically significantly associated with the number of CYC
cycles (p=0.04). There was no relationship between hemorrhagic
cystitis and CYC duration, CYC cumulative dose, age, gender,
smoking, CRP, ESR, and creatinine (Table 3).
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Table 2. Clinical features and diagnosis of patients receiving cyclophosphamide
therapy
Main diagnosis:
Vasculitis*
n: 48
26 GPA, 9 MPA
8 EGPA, 2 TA
2 GCA, 1 CNS
Rheumatoid arthritis

Clinical Features, n

n: 211 (%)

Lung involvement, 24
Lung-renal involvement, 8
Neurological involvement, 7

48 (22.7)

Vascular involvement, 5
Renal involvement, 4
Lung involvement, 37

32 (15.2)

Cutaneous vasculitis, 2
Renal involvement, 14

Systemic lupus erythematosis

Neurological involvement, 13
Hematological involvement, 4

Less cumulative doses of CYC and less CYC induced urotoxicity
were observed with IV low-dose CYC treatment, in the present
study. Although the cumulative dose was similar, the rate of
hemorrhagic cystitis was higher in patients who were given CYC
more frequently. We conclude that frequently given CYC may
cause high-rate hemorrhagic cystitis secondary to the chronic
irritation on the urothelium.

Lung involvement, 20
Neurological involvement, 7

31 (14.7)

Renal involvement, 4
Lung involvement, 24
Systemic sclerosis

Renal involvement, 2
Neurological involvement, 1

28 (13.3)

Skin involvement, 1
Connective tissue disease
Behcet’s disease
Polymyositis
Sarcoidosis

Lung involvement, 13

14 (6.6)

Renal involvement, 1
Neurobehcet, 6

9 (4.3)

Vascular involvement, 3
Myositis, 5

7 (3.3)

Lung involvement, 2
Lung involvement, 3

3 (1.4)

GPA=granulomatosis with polyangiitis, MPA= microscopic polyangiitis, EGPA=
eosinophilic granulomatosis with polyangiitis, TA= takayasu arteritis, GCA= giant
cell arteritis, CNS=central nervous system; *n (%)
Table 3. Comparison of baseline characteristics of patients with and without
hematuria at follow-up
Hematuria on Without hematuria on
follow-up (n= 11)
follow-up (n=200)

p

Demographic characteristic
Age (years)**

59.4±17.1

57.4±13.5

0.63

Gender (female)*

11(100)

146(73)

0.07

Smoking*

2(18.2)

42(21)

0.59

16(6-28)

10(4-38)

0.04

8(3-14)

5(2-19)

0.05

24(6–40)

12(3-52)

0.16

CRP, mg/L***

24(2-172)

12(0-315)

0.65

ESR, mm/h***

60(34-98)

45(4-123)

0.26

0.7(0.5-1.5)

0.7(0.2-10)

0.77

Clinical characteristics
Number of CYC cycles***
CYC cumulative
dose (g)***
CYC treatment duration
(month)***
Laboratory characteristics

Creatinine, mg/dl***

with unexplained persistent hematuria. And pathological evaluation
revealed bladder cancer on 48 months after the treatment was
completed. Malignancy detected in 12 patients (5.7%) after CYC
treatment. Breast cancer was detected in 2 patients, lung cancer in
2 patients, rectum cancer in 2 patients, thyroid cancer in 2 patients,
pancreatic cancer in 1 patient, prostate cancer in 1 patient, vulvar
cancer in 1 patient, and bladder cancer in 1 patient. Urogenital
malignancy (bladder) detected in only one patient. The mean age
of the patients who developed malignancy was 66 years. The mean
age of patients with malignancy was statistically significantly
higher (66 vs. 57) (p<0.01).
Discussion

31 (14.7)

Lung involvement, 1
Sjögren’s syndrome

Med Science 2022;11(3):1003-6

ESR=erythrocyte sedimentation rate, CRP=C-reactive protein, CYC=cyclophosphamide, *n(%),**mean ±SD,***median (min-max), p<0.05 significant

During the follow-up, cystoscopic biopsy performed in one case

Although hemorrhagic cystitis is a well-known complication of
CYC, its incidence in the rheumatology literature varies [1,2].
Yılmaz et al. [2] found an incidence rate of 1.67% for hemorrhagic
cystitis in patients who received CYC. Reinhold-Keller [13] et
al. reported the development of hemorrhagic cystitis with CYC
treatment in 12% of their patients with granulomatous with
polyangiitis. The incidence rate of hemorrhagic cystitis in our study
was 5.2%. Yilmaz et al. [2] showed that the cumulative CYC dose
(>10g) was an independent risk factor for hemorrhagic cystitis.
Monach et al. [1] found that the CYC dose rather than the CYC
route of administration was the main factor for bladder toxicity. But
no significant difference was found between hemorrhagic cystitis
and CYC duration or cumulative dose in our study. This finding
may be due to the low cumulative CYC dose we administered. The
mean cumulative CYC dose used in the study of Yılmaz et al. [2]
was 9g, whereas the mean cumulative CYC dose was 5g in our
study. The cumulative dose is significantly lower with IV CYC
compared to oral CYC regimens [1,2,14].
Low-dose pulse CYC is often preferred in rheumatic diseases
because of its low side effect profile and strong efficacy [14]. In
our study, we used low-dose IV CYC (500mg), a mean number of
CYC cycles of 10, and a cumulative CYC dose of 5g. The CYC
dose we used to be lower than that of Yılmaz et al. [2]. We did
not combine CYC with mesna for uroprotection. Although the
incidence rate of hemorrhagic cystitis was higher in our study than
in that of Yılmaz et al., [2] none of our patients had macroscopic or
symptomatic hematuria. No treatment was required other than oral
hydration. Although we used 1–1.5 g/month CYC for the first three
months in our treatment protocol, we did not encounter serious and
symptomatic hemorrhagic cystitis that required treatment. We did
not observe any relation between hemorrhagic cystitis and renal
dysfunction.
In our risk factor analysis, no factors were found to be associated
with hemorrhagic cystitis, except for the number of CYC cycles
(p=0.04). The number of CYC cycles were higher in the hematuria
group when patients with and without microscopic hematuria
were compared (16 vs. 10). In our study, although the cumulative
1005
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dose was similar, the rate of hemorrhagic cystitis was higher in
patients who were given more frequent CYC. This may be due to
the chronic irritation of frequently given CYC, on the urothelium.
Williams et al. [15] found a statistically significant difference
between CYC duration, cumulative dose, smoking and hematuria.
They showed that hematuria was a risk factor for the development
of bladder cancer in patients receiving CYC [15]. In our study, no
relationship was found between hematuria and bladder cancer. A
longer follow-up period is required to assess bladder cancer risk.
Yılmaz et al. [2] showed that concomitant mesna administration is
not protective in terms of hemorrhagic cystitis in patients receiving
CYC. Although mesna was not used in our study, symptomatic
hemorrhagic cystitis did not develop in any patient.
In a study a twofold increase in the risk of bladder cancer was
found for every 10 g increase in CYC dose [5]. In the literature, the
incidence of bladder cancer after CYC treatment has been reported
as 2% at 5 years and 16% at 15 years [15]. Our results showed that
the total malignancy rate was 5.7%. Bladder cancer was observed
in one patient 48 months after the treatment completion.
The limitations of our study are that it is a retrospective study.
Urotoxicity caused by IV CYC can be better predicted by
prospective comparative studies. The strength of our study was the
regular and long-term follow-up.
Conclusion
In our study, less cumulative doses of CYC and less CYC induced
urotoxicity were observed with IV low-dose CYC treatment. The
rate of hemorrhagic cystitis was higher in patients who were given
CYC more frequently, while the cumulative dose was similar.
This may be due to the chronic irritation on the urothelium with
frequently given CYC. Low-dose IV CYC may be safe in terms
of serious urotoxic side effects when used at the appropriate dose,
duration and frequency.
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Abstract
This research was carried out to evaluate the ethics perception of academics working at İnönü University Faculty of Medicine. This is a descriptive study. The universe of
the research consisted of 440 academics (Professors, Associate Professors, Assistant Professors, and Research Assistants) working at Malatya İnönü University Faculty
of Medicine. The sample size of the study was determined as 120 using power analysis. In total, 123 individuals were reached. The data were collected by face-to-face
interviews with academics between July and October 2021, using the Personal Information Form and the Academic Ethics Scale. In the evaluation of the data, descriptive
statistics and Kolmogorov Smirnov Test, the Levene test, the Mann Whitney Test, ANOVA, the Duncan test, and the Kruskal Wallis test were used. Any p value less
than 0.05 was considered statistically significant. It was found that 47.2% of the participants were research assistants, 50.4% worked for more than 5 years, 34.1% were
between the ages of 31 and 40 years, 65% had clinical experience, 74% had national publications, 73.2% of them had sufficient knowledge about academic ethics (per
their statements), 69.9% of them would notify authorities in case of unethical behavior, and 14.6% of them faced ethical violations. The participants' average perception
of ethical values was 196.76 ± 16.27 [max: 260; Min: 155]. It was found that there was no significant difference between the ethical perception of the academics working
at İnönü University, Faculty of Medicine, and gender and the types of ethical violations faced. However, when age, clinical experience, and tenure were grouped under
the Academic Ethical Values Scale sub-dimensions, there were significant differences. It was also determined that there were significant differences between the status of
complaining about unethical behavior, title, knowledge about academic ethics, and having a national/international publication.
Keywords: Academic, faculty of medicine, ethics perception

Introduction
Today's societies are called information societies. The reason for
this is that all vital activities are carried out based on knowledge
and nothing can be produced without knowledge [1]. Today, one
of the most important institutions of the information society is
universities, which are the basic institutions where information is
produced, and the people who use the information the most are
undoubtedly academics living together with science [2].
University means 'Universus: translated into one place, gathered
in a whole' in Latin. The concept of 'University', which is derived
from here, means integrity and community [3]. As can be seen,

*Corresponding Author: Sibel Kaynak, Dogansehir State Hospital, Deptman of
History of Medicine and Ethics, Malatya, Turkey
E-mail: sibelkaynak444@gmail.com

the element that gives meaning to the concept of a university is
the name of a kind of organization, which is the union established
by the students and teachers who want to study. Over time, the
concept of the university has gained the meaning of the union of
sciences where different knowledge or disciplines come together
[4]. Universities, which are rooted in ancient times, have emerged
in the modern sense to create a national culture and to train
distinguished people who will take place in state administration.
[5]. Traditional western universities have been an ideal institution
that aims to create a modern society with a high level of knowledge
and where individuals can advance themselves academically [6].
The functions of these institutions have been the subject of serious
discussion today. The "must have" elements of an ideal university;
Academic freedom, Academic autonomy, Academic ethics,
Academic merit, and Academic mobility. Especially the first three
of these are the concepts that form the core of an ideal university.
Among these, especially "academic ethics" has to be one of the
most discussed topics in our universities today [2].
“Academic ethics” is one of the sines qua non of the core of an
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ideal university. Sharing knowledge and transferring knowledge
to students in the process of scientific studies and activities of
faculty members, production and evaluation of academic studies,
and training of successful academics (by getting a good education)
means complying with the rules of ethical behavior at all stages.
When "academic ethics" is defined as carrying out the activities
applied in universities following general moral and professional
ethics, we can say that the concepts of "ethics in education and
training" and "ethics in relations with students" constitute two
of the sub-dimensions of ethics. “Academic ethics” or “science
ethics” is also related to the sharing and teaching of knowledge [7].
“Academic Ethics”; are the criteria that scientists working in higher
education institutions comply with or have to comply with in their
professional work. These criteria can be listed as responsibilities
towards science and its method, responsibilities towards the place
where it works, and duties towards humanity [8].
Academicians who have educational and researcher roles are
responsible for fulfilling academic ethical criteria in all their
practices within the scope of these roles [9]. Academician is the
professional title given to individuals who teach, research, and
produce information in higher education institutions and contribute
to their field. Just as there are ethical behaviors that every
profession must comply with, there are also ethical behaviors that
academicians must comply with. These ethical behaviors are also
very important for the prestige of the university. Paying particular
attention to research ethics will build trust in academics and ensure
the development of the university [6].
Publishing on academic subjects is of great importance in terms of
knowledge production and transferring it to the next generations.
Certain norms and values must be taken into account to produce
qualified information. It is important to be able to carry out the
knowledge production stages within the framework of ethical
norms, which behaviors will cause problems in the production
of academic knowledge, and to find solutions to them. In recent
years, many concepts such as the behavior of people in daily life
or the academic environment, ethics, ethical principles, unethical
behaviors, and professional ethics have been on the agenda [1].
Ethics is one of the indispensable elements in science. Science
advances with knowledge; that is, information that emerges as a
result of research guides further research [10].
In this case, the more attention is paid to ethical norms during
the production of scientific knowledge, the more reliable and
valid information will be revealed, and this will contribute to
the development of science. If ethical rules are not followed, a
scientific study will be harmful rather than beneficial. Ethical rules
are an issue that should be paid attention to in academic studies.
These rules form the foundations of scientific ethics. Aydın [11]
emphasizes that since honesty is very important in terms of
scientific ethics, what is meant by honesty is the presentation of
scientific research results with real data. Uçak [12], who stated
that there should be a method in the production of scientific
information, also emphasized the importance of including reliable
and original information.
One of the issues in which the question of value has reached
an important point is the concept of academic ethical value put
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forward by researchers working to increase the scientific level.
While academics act as an example to society, they carry out
their research. For this reason, the problems within the scope of
academic ethical values caused the attention of the academic world
to this subject and they concluded that it should be emphasized
[13].
Ethical values; Besides being the values that bind the professions to
a certain standard and norm and give them personality, they are the
elements that enable the establishment of successful and healthy
relationships in professional life. All of the ethical principles that
guide and guide the attitudes and behaviors of people in their
professional life are called "professional ethics". It refers to the
professional criteria that make it compulsory for a professional
group to adhere to a certain rule, ensure that individuals who do
not have principles and are inadequate, leave the profession, set
limits to individual tendencies, protect service goals and regulate
professional competition. Academicians are also within the scope
of their educator and researcher roles; they should fulfill some
ethical criteria that ethically evaluate every stage of the process of
producing scientific knowledge [9]. These criteria enable ethical
thinking and ethical consideration and make scientific research
qualified [14].
Due to the misconception that publishing too many publications
will increase scientific prestige, quantity over quality may cause
ethical problems [15].
It is possible to talk about ethical problems such as Fabrication,
Plagiarism, Falsification, Duplication, Slicing, and Unfair
Authorship [16-18].
Compliance with ethical principles is not only important in every
sector, but it is even more important in the health sector, which is
of vital importance. New information is important in the protection
and development of health. In accessing new information in health,
health academics need to make the information they have obtained
follow the rules of science ethics until the publication stage [19].
Giving importance to ethical values in health has special importance
for researchers as well as participants and society. Ethical values
should be given importance during the research. Failure to pay
attention to certain ethical principles in research conducted with
volunteers may cause harm to the subjects. This situation is not
welcomed in terms of human values. At this stage, academics
who will set an example for society are expected to comply with
humane and moral values [20]. When the literature is examined,
studies on academic ethics have been found, but no study has been
found for the medical faculty academy. In this context, the study
aims to determine the knowledge and attitudes of medical faculty
academicians on ethical behaviors. In addition, it is thought that
this study will make an important contribution to the academic
ethics literature, which has an important place today.
Materials and Methods
This research is the descriptive type of research. The research was
carried out by İnönü University Faculty of Medicine academicians
between July and October 2021. The universe of the research
consists of 440 academicians (Prof. Dr., Associate Professor, Dr.
Lecturer, Research Assistant) working at Malatya İnönü University
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Faculty of Medicine.

Results

The sample of this study was determined by power analysis.
According to the calculation made using the G*power 3.1 program;
The sample size was determined as 120 with an effect size of
0.41, a margin of error of 0.05, a confidence level of 0.95, and
a population representation of 0.95. Academicians were selected
from the population by a simple random sampling method. At
the end of the three months, 150 academicians were reached.
27 academicians refused to participate in the study. The sample
of our research consisted of 123 academicians. Considering
possible losses, more academics were tried to be reached, but 290
academicians could not be reached, although their places of duty
and examinations were visited at least three times.

The personal information of the participants participating in the
study was calculated as numbers and percentages, and the results
are given in the table below.

The personal Information Form and Academic Ethical Values
Scale created by the researcher were used to collect the data. The
data were interviewed with the academicians of İnönü University
Faculty of Medicine, the purpose of the study was explained and
their consent was obtained, and they were asked to fill in the
questionnaire prepared by the researcher. The average time to fill
out the questionnaire is 10-15 minutes.
The personal information form was developed by the researcher,
and how long the participants worked as an academician, their
titles, ages, genders, whether they have worked in a clinic, whether
they have published national-international articles, and whether
they have enough knowledge about academic ethics, whether they
have experience/suggestions. It includes questions about whether
he is not ethical and whether he will complain when unethical
behavior is encountered. It consists of 10 questions in total.
The analysis of the data included in the research was carried
out with the SPSS (Statistical Program in Social Sciences) 25
program. Compliance tests of the data with normal distribution
were performed and it was determined which of the parametric
and non-parametric methods would be used. The Kolmogorov
Smirnov test was used to check whether the data included in the
study fit the Normal distribution.
Ethical approval was obtained from the Scientific Research and
Publication Ethics Committee of İnönü University. In addition,
written permission was obtained from the Dean of İnönü
University Faculty of Medicine to conduct the research. Consent
was obtained from the individuals participating in the research;
The individuals were informed that their information would not
be shared with others, that they were free to participate in the
research, and that they could leave the research at any time. In this
way, the principles of "confidentiality" and "informed consent"
were complied with. In addition, permission was obtained from
the Developing/Adapting Corresponding Writer Oğuzhan Sevim
to use the academic ethical values scale so that the principles of
"honesty, respect for human dignity and labor" were followed.
Limitations and Generalizability of the Study
The limitation of the study is that the sample consisted of only
İnönü University Faculty of Medicine academicians and the results
could only be generalized to the group in which the research was
conducted.

Table 1. Demographic Information
Variable
Gender

Age

Title

Mission time

Clinical Mission
International Article
National Article
Information on Ethics

Ethical Violation Encountered

Unethical Complaint

Group

Number

Percent

Female

51

41.5

Male

72

58.5

23-30 Age

31

25.2

31-40 Age

42

34.1

41-50 Age

28

22.8

51-60 Age

17

13.8

60 Age over

5

4.1

Research Assistant

58

47.2

Dr. Lecturer

16

13.0

Associate Professor

20

16.3

Professor

29

23.6

0-1 year

10

8.1

1 - 5 year

51

41.5

5- 10 year

23

18.7

10 year over

39

31.7

Yes

80

65.0

No

43

35.0

Yes

78

63.4

No

45

36.6

Yes

91

74.0

No

32

26.0

Yes

90

73.2

No

33

26.8

Plagiarism

3

2.4

Falsification

1

0.8

Unfair Authorship

13

10.6

Slicing

1

0.8

None

105

85.4

Yes

86

69.9

No

37

30.1

The mean score of the participants on the AED scale was calculated
as 196.76±16.27 standard deviations, the lowest score on the scale
was 155 and the highest score was 260.
A statistically significant difference was found between age groups
in the scores obtained for the "Academic Ethical Values Scale" subdimension, "ethical values towards colleagues" in the participants
included in the study (p<0.05). Pairwise comparisons were made
with the Duncan Test between which groups the difference was.
A statistically significant difference was found between those aged
23-30 and those aged 30-40 years in the scores obtained for the
1009

doi: 10.5455/medscience.2021.03.058			

			

“Academic Ethical Values Scale” sub-dimension, “ethical values
towards colleagues” (p=0.008<0.05).
A statistically significant difference was found between titles in the
scores of the participants included in the study for the "Academic
Ethical Values Scale" and its sub-dimensions "ethical values for
scientific research, ethical values for the institution, ethical values
for colleagues" (p<0.05). Pairwise comparisons were made with
the Duncan Test between which groups the difference was.
A statistically significant difference was found between research
assistants and professors in the scores for ethical values for
scientific research in the sub-dimension of the "Academic Ethical
Values Scale" (p=0.030<0.05).
A statistically significant difference was found between research
assistants and professors in the scores obtained for the "Academic
Ethical Values Scale" sub-dimension, "ethical values towards
colleagues" (p=0.049<0.05).
A statistically significant difference was found between research
assistants and professors in the scores obtained for the "Academic
Ethical Values Scale" sub-dimension, "ethical values for the
institution" (p=0.006<0.05).
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participants included in the study for the "Academic Ethical Values
Scale" sub-dimension, "ethical values for scientific research"
between those with and without clinical duties (p<0.05).
A statistically significant difference was found in the scores of
the participants included in the study for the "Academic Ethical
Values Scale" and its sub-dimensions, "ethical values for scientific
research, ethical values for the institution" (p<0.05).
A statistically significant difference was found in the scores of
the participants included in the study for the "Academic Ethical
Values Scale" and its sub-dimensions "ethical values for scientific
research, ethical values for the institution, ethical values for
colleagues, and ethical values for the teaching process" between
those with and without an international article. (p<0.05).
Discussion
With the developing technology, the controlled dissemination of
information becomes an important element. Academicians have an
important role in the process of producing scientific knowledge
and presenting it to society. For this reason, it is very important to
acquire and maintain academic ethical values in universities.

A statistically significant difference was found between research
assistants and professors for the total score of the "Academic
Ethical Values Scale" (p=0.016<0.05).

The findings obtained from this research were discussed within the
scope of studies conducted with other faculties, and the dissimilar
parts were discussed within their findings since there were no oneto-one studies conducted for medical faculty academicians.

There was no statistically significant difference between the terms
of office in the scores of the participants included in the study
for the "Academic Ethical Values Scale" and its sub-dimensions
"ethical values for scientific research, ethical values for the
institution, ethical values for the social and ethical values for the
teaching process" (p> 0.05).

The majority of the individuals who constitute the scope of our
study, which was conducted to evaluate the ethical perception of
Inonu University Faculty of Medicine academics, were 31 years
old and over, working for more than 1 year, had clinical work
experience, and those whose national or international articles were
published (Table 1).

In the participants included in the study, a statistically significant
difference was found between the terms of office in the
scores obtained for the "Academic Ethical Values Scale" subdimension, "ethical values towards colleagues" (p<0.05). Pairwise
comparisons were made with the Duncan Test between which
groups the difference was.

Age groups and academic ethics perceptions of the academicians
participating in the research were compared. When the literature
is examined, in the study conducted by Yalçınkaya on nurse
academicians; It was tested whether there was a difference between
age groups in the scores of the participants for the "Academic
Ethical Values Scale" and its sub-dimensions "ethical values for
scientific research, ethical values for colleagues, ethical values for
the institution, ethical values for the social and ethical values for
the teaching process". it was stated that there was no statistically
significant difference [21]. In his study, Akçam found that the views
of the lecturers about the level of compliance with academic ethics
did not change according to their age [22]. However, in this study
conducted at İnönü University Faculty of Medicine, there was no
statistically significant difference between age groups in the scores
obtained for "ethical values for scientific research, ethical values
for the institution, ethical values for the society, and ethical values
for the teaching process" (p>0.05). A statistically significant
difference was found between 23-30 years old (37.87±5.34) and
31-40 years old (41.4±4.3) scores for “ethical values towards
colleagues”. The average score of the academicians between the
ages of 31-40 was higher (p<0.05).

A statistically significant difference was found between 0-1 year
employees and 5-10 years old scores for the "Academic Ethical
Values Scale" sub-dimension "ethical values towards colleagues"
(p=0.037<0.05).
In the participants included in the study, there was a statistically
significant difference between those who complained about
unethical behavior and those who did not in the scores obtained
for the "Academic Ethical Values Scale" and its sub-dimensions
"ethical values for scientific research, ethical values for the
institution, ethical values for the society and ethics for the teaching
process". found (p<0.05).
A statistically significant difference was found between the scores
of the participants included in the study for the "Academic Ethical
Values Scale" and its sub-dimensions "ethical values for scientific
research, ethical values for the institution" (p<0.05).
A statistically significant difference was found in the scores of the

The academic ethics perceptions of the academicians participating
in the research were compared with the title. In the study conducted
by Akçam, it was found that the views of the instructors about the
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level of compliance with academic ethics did not change according
to the title (p>0.05) [22]. However, a statistically significant
difference was found between research assistants and professors in
the participants included in the study at İnönü University Faculty
of Medicine. For the Academic Ethical Values Scale total score,
the total mean score of the professors (202.93±13.65) was higher
than the total mean score of the research assistants (192.07±18.16)
(p<0.05).
The terms of office of the academicians participating in the
research were compared with their perceptions of academic ethics.
In the study conducted by Yalçınkaya on nurse academicians; it
was stated that there was no statistically significant difference
between the academic ethics perceptions of the participants and
their term of office [21]. In the study conducted by Akçam, it was
found that the views of the instructors about the level of adherence
to academic ethics did not change according to seniority [22].
However, in the study conducted with the participants included
in the study at İnönü University Faculty of Medicine, the scores
obtained for the "Academic Ethical Values Scale" and its subdimensions "ethical values for scientific research, ethical values
for the institution, ethical values for the social and ethical values
for the teaching process" are among the terms of office. While
no statistically significant difference was found (p>0.05), a
statistically significant difference was found in the scores obtained
for "ethical values towards colleagues" between those who worked
for 0-1 years (37.5±8.3) and 5-10 years (42.09±4.67). The average
score of the academicians working between 5-10 years was higher
than the academicians working between 0-1 years (p<0.05).
It was compared whether there was a difference between the types
of ethical violations faced by the academicians participating in
the research and their perception of ethics, and no statistically
significant difference was found (p>0.05).
The genders of the academicians participating in the research
and their perceptions of academic ethics were compared. In the
study conducted by Akçam, a significant difference was found
between the views of female lecturers and the opinions of male
lecturers about the level of compliance of lecturers with academic
ethics [22]. However, there was no significant difference between
gender in the scores obtained for the "Academic Ethical Values
Scale" in the participants included in the study at İnönü University
Faculty of Medicine (p>0.05). There is also a study in the literature
that supports this research finding. In the study conducted by
Yalçınkaya, it was stated that there was no significant difference
between gender [21].
Complaining of unethical behavior of the academicians
participating in the research was compared with their perceptions of
academic ethics. Those who complained about unethical behavior
had a higher mean score on the "Academic Ethical Values Scale"
(199.94±16.53) than those who did not (189.35±13.1) (p<0.05).
The academic ethics perceptions of the academicians participating
in the research were compared with their knowledge about academic
ethics. When the analysis results of the study by Yalçınkaya were
examined, it was determined that there was a statistically significant
difference between the academicians' having sufficient knowledge
about ethics and their perceptions of "values for society" (p<0.05).
the mean score of academicians (32.14±3.56) was higher [21].
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However, no statistically significant difference was found between
the academicians' having sufficient knowledge about ethics and
their perceptions of values towards society in İnönü University
Faculty of Medicine (p>0.05). A statistically significant difference
was found between the scores obtained for "ethical values for
scientific research, ethical values for the institution" between
having enough knowledge about ethics or not. The average score
of the academicians who stated that they had sufficient knowledge
about academic ethics in the perception of values towards science
(37.3±5.04) and the institution (34.8±4.38) was higher (p<0.05).
The clinical experience of the academicians participating in the
research and their academic ethics perceptions were compared.
When the results of the analysis by Yalçınkaya were examined, it
was determined that there was a statistically significant difference
between the clinical experience of the academicians and their
perceptions of the values of the institution and the teaching
process (p<0.05). Academicians with clinical experience have a
higher mean score in the perception of values for the institution
they work at (28.69±4.56) and values for the teaching process
(58.93±3.36) [21]. In the study conducted at İnönü University
Faculty of Medicine, no statistically significant difference was
found between those with and without clinical duties in the scores
for "ethical values for the institution and the ethical values for the
teaching process". A statistically significant difference was found.
In the values for scientific research, the mean score of those with
no clinical experience (37.95±5.68) was higher than those with
clinical experience (35.91±4.37) (p<0.05).
The academic ethic perceptions of the academicians participating
in the research were compared with their national-international
articles. When the analysis results were examined by Yalçınkaya, it
was determined that there was no statistically significant difference
[21]. However, in the study conducted at İnönü University Faculty
of Medicine, a statistically significant difference was found
between those who have a national article and those who do not.
The mean score of those whose national article was published
(198.42±14.85) was higher than those who did not have a national
article (192.03±19.26) (p<0.05). According to the status of having
an international article, a statistically significant difference was
found between those who have an international article and those
who do not. The total mean score of the academicians with an
international article (200.88±15.02) was higher than those without
an international article (189.6±16.03) (p<0.05).
Conclusion
As a result, with the ethical perception of the academicians
working in the Faculty of Medicine of İnönü University; There
is no significant difference between gender and the types of
ethical violations encountered. Significant differences were found
when age, clinical experience, and tenure were grouped under
the Academic Ethical Values Scale sub-dimensions. Significant
differences were found between the status of complaining about
unethical behavior, title, knowledge about academic ethics, and
having a national-international article.
Both professional and academic development will be provided in
line with the education of undergraduate and graduate students by
taking research ethics into account in academic life. Suggestions
in line with the research findings; Academic ethics training should
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be given from the undergraduate period and awareness pieces of
training should be organized periodically for academicians in the
following period.

6.

Resnik DB. Science Ethics. (Translated by Mutlu V.) 1st Edition. Ayrıntı
Publications Istanbul. 2004;21-5,30-5.

7.

Ay F. Ethical responsibility of the lecturer. Journal of Health Sciences and
Professions. 2017;4:267-71.

Ethical problems faced by research assistants and lecturers
evaluated within the scope of this study in matters such as
conducting scientific research should not be ignored. These
ethical issues need to be addressed and resolved. In addition, the
problems of academics who do not complain or cannot complain
about unethical behavior (who answered no to this question and
answered as "known reasons in face-to-face interviews") should
not be ignored, this problem should be addressed and resolved.

8.

Alev B, Genç F. A study on university ethics committees in Turkey. Akdeniz
İİBF J. 2015;15:135-82.

9.

Tümkaya S. Examination of science students' critical thinking dispositions
and learning styles. Journal of Ahi Evran University Kirsehir Education
Faculty. 2011;12:215-34.

In this study, only the ethical perception of Inonu University
Faculty of Medicine academicians was evaluated. In future studies,
more comprehensive comparisons can be made by researching
academicians from different disciplines and other medical faculties.

12. Uçak NÖ. Students' perception of plagiarism. In: Külcü Ö, Çakmak T, Özel
N (editors). Dedicated to Prof. Dr. Gülbün Baydur, 1st Edition. Ankara,
Hacettepe University Department of Information and Records Management,
2012;173.
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Abstract
Low back pain has been recorded as the second most common pathology in adults. Irregularities in the zygapophyseal joints constitute one of the most well-known pathologies in this type of pain. Medial branch blocks and intra-articular injections have been used for the treatment. Local corticosteroid injections are also reliable for the
treatment of low back pain. This study aims to compare the efficiency, in terms of low back pain palliation, of “intra-articular injection of local anesthetic and steroid drug
combination” and “oral pain reliever and muscle relaxant combination” in the treatment of diagnosed non-discogenic low back pain. After Ethics Committee aproval 96
patients who had applied to outpatient clinic with low back pain complaints and were then treated for the diagnosis of facet joint pain between 2016 June -2019 June were
examined. This retrospective study included 80 patients whose records were properly recorded and followed up in the scope of this one-center. Patients were classified
into two groups; those given oral pain killers and muscle relaxants (n=40) and those who injected steroids and local anesthetics into the lumbar facet joint (n=40). Pain
scores significantly decreased in both groups. When the low back pain is not discogenic, the patient should be subjected to further examination, and pain treatment should
be started since this painful condition results in severe labor loss in society. We suggest that oral treatment or combined injections of steroids and local anesthetics for the
cases, whose low back pain is determined to originate from the lumbar facet joint, will be very effective in therapeutic pain relief.
Keywords: Pain, facet joint injections, steroids, local anesthetics

Introduction
Lumbar Facet joints (LFJ) are located at posterior of the spinal
column bilaterally. These joints, which are more accurately called
zygapophyseal (Z) joints, are more commonly called facet joints
in the literature. Because of wrong nomenclature, the joint is not
between facet structure but it is between adjacent zygapophyseal
joint processes and there is a articular cartilage that covers small
joints. The Z joint and its degeneration is a cause of pain such
as other synovial joints. One of the most common sources of low
back pain (LBP) is the Z joint. There are many publications on the
history and existence of Z-joint pain [1-3].
Musculoskeletal disorders are common in the population and LBP
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is one of the most common cause of this disorder and also LBP is a
common cause of labor loss and pain in people younger than 45. A
significant number of adults apply to a physician due to low back
pain. Conservative methods can be used for more than 90% of the
admitted patients with LBP for last than one month [4].
It has been reported that in 15-40% of patients with chronic LBP,
the pain originates from the lumbosacral zygapophyseal (facet)
joints. Many authors believe that Z-joint mediated pain is the main
cause of mechanical LBP [1,4]. Diagnosing and treating Z-joint
pain can help resolve low back pain in many patients. Medial
branch of dorsal ramus (MBDR) innervates The Z joint. MBDR
innervates many structures, including the Z joint. Muscles such
as interspinales muscle multifidus muscle, intertransversarii
mediales muscles, and some ligaments like as ligamentum flavum
and the interspinous ligament are innervated by medial branch. The
mamillo-accessory ligament (MAL) is held in place by a ligament
connecting the transverse process and the superior articular process.
This anatomical structure is an important indication for the relief
or palliation of joint-mediated pain, whether by blocking with an
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anesthetic agent (medial bundle branch block) or denervation with
different techniques (e.g., medial branch radiofrequency ablation
[RFA]) [5].
Laboratory tests are not usually needed to diagnose lumbosacral
facet joint syndrome. Magnetic resonance imaging is not generally
used for the evaluation of non-radicular LBP. The z-joint injection
can also be used for diagnostic purposes. If at least 50% of patients'
symptoms and pain decreases after joint injection, this is also
diagnostic for facet joint pain. Exact number of blocks is uncertain
before RFA treatment. There are some recommendations of some
guidelines, such as the Spine Intervention Society (SIS) and the
North American Spine Society (NASS) for the number of medial
bundle branch block (MBBN). They recommend two successful
medial branch nerve block attempt with at least 80% pain relief
[6].
One of the treatment option is corticosteroids and local anesthetics
intra-articular injection for LBP that is caused by facet joint
hypertrophy [7]. One of the most accurate procedure for verifying
LPB that is caused by Z-joint mediated pain is intra-articular
anesthetic injections, mainly when performed at least a double
block protocol. Technically the Z-joint injections are challenging
due to joint degeneration and excessive bone growth.
In the light of this information, in this study, we aimed to analyze
retrospectively and evaluate the pain management results of two
different treatment groups who had low back pain that originates
from the lumbar facet joint.
Materials and Methods
This study is an retrospective investigation of outpatient pain clinic
treatment and follow-up records in patients who had low back pain
due to zygaphophyseal (facet) joint disorder.
Various treatment options are offered to patients with subacute
and chronic LBP who admitted to outpatient clinic. While
injection therapy is generally recommended for all patients with
this type of LBP, after the permission of Ankara City Hospital
Ethics Committee permission, follow-ups of a total of 96 patients
who accepted the injection or wanted to continue with medical
treatment were analysed between the 2016 June-2019 June period
Study criteria were designed as patıents who had local pain on the
facet joint with have no symptom or neurologic examination sign
as related to intervertebral disc pathology. We decided to include
data of the patients whose treatment and follow-up results were
accessible correctly recorded 40 patients who (Group I) were
treated with oral analgesics and muscle relaxants , and the other
40 patients (Group II) were treated by injection into the LFJ with
a mixture of steroids and local anesthetics. Patient evaluation after
treatment is usually made with the Visual Analogue Scale (VAS) in
our clinic [1]. The answers in routine treatment and follow up form
including questions determining the pain and functional status of
the patients before the procedure, after 1 week of treatment , and
in the first and sixth months following the injection were clearly
scanned.
Of the 96 patients who applied to our clinic with LBP and whose
low back pain was determined to originate from the lumbar facet
joint and were treated, 80 of them who met the study criteria were
included and followed up retrospectively.
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Inclusion criteria were determined as “pseudoradicular” low
back pain, absence of neurological deficits, increased pain in
the early day time, and pain caused by excessive exercise and
stress. Of 96 patients, 16 patients were excluded. Exclusion
criteria were irregular follow up, radicular pain or pain caused
by systemic diseases such as rheumatic disease. Also coagulation
disorders, local anesthesia intolerance, corticoid incompatibility,
or pregnancy were exclusion criteria. All patients have lumbar
biplane radiographs. Further examinations such as computerized
tomography scans (CT) and magnetic resonance imaging (MRI)
were applied to patients if necessary.
Eighty patients’ records were analyzed in a retrospective manner.
Diclofenac sodium and thiocolchicoside were prescribed to patients
in Group I, and some of the patients in this group did not accept
intra-articular injection. Group II consists of patients who were
applied prednisolone acetate (40mg) dissolved in 2ml of lidocaine
to the lumbar facet joints under fluoroscopy or ultrasonography
while the patient was in the semi-prone or prone position.
Standard questionnaires were filled in for all patients during the
control examinations in the first week and the first month after the
treatment. In our clinic, pain measurement is done with VAS. In
addition, analgesic use and functional status were also recorded.
All of our patients have returned to their daily activities.
The distribution of the groups was calculated as n and % values.
Numerical values are given as mean +/- standard deviation. The
chi-square test was used to calculate the difference between the
groups For numerical values according to groups, independent
sample t test was used if the number of groups was 2, and ANOVA
test was used if it was 3 or more. p value below 0.05 was considered
statistically significant. (Reviewer 3 instruction, statistical method
was explained at this part).
Results
Demographic data of both groups, social status, and additional
morbidities are similar (Table 1). It was observed that the VAS
scores of the patients in Group I were significantly lower in the
first week and the first month after the treatment compared to
the pre-treatment (Table 2). Similarly, in Group II, a significant
decrease was recorded in the first month after injection compared
to the first day the patient admitted to our polyclinic.. The patients
were called by phone in the sixth month, and their pain status was
determined (Table 2,3).
The VAS scores of Group I patients in the first week and the first
and sixth months after the medication were significantly lower than
before the treatment. Likewise, after facet joint injection at first
week and at first and sixth-month VAS scores were significantly
lower than before injection (p<0.001). Group II VAS scores
decline was greater than that recorded in Group I. The decrease in
VAS scores recorded in the first week and sixth months after the
treatment was not significant between the two groups (p>0.005).
There was no significant difference between the two groups in
terms of demographic characteristics, duration of pain, and trauma
history (p>0.05) (Table 1). It was observed that the VAS scores in
Group I patients in the first week and first and sixth months after
the treatment were significantly lower than before the treatment
(p<0.001) (Table 2). Similarly, post injection VAS scores recorded
on the first week and at the first month and sixth months were
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significantly lower than pre injection scores (p<0.001). The
decrease in VAS scores of Group II patients was greater than that
in Group I. However, the decrease in VAS scores recorded in both
groups in the first week, and sixth months after treatment was not
significant (p>0.005) (Table 1-3).

Discussion

Only at the first month after treatment there is a significant
difference between VAS scores of two groups. In any case, the
values of Group II are lower than the values of Group I. However,
it was observed that the effect of the injection decreased in the
sixth month compared to the first month.

Because of such a high incidence, different doctors from multiple
specialties apply different treatments in various settings. To date,
many treatment and intervention methods have been described
for this disease, and the effectiveness of many of them has been
demonstrated. Comparison of these accepted and proven methods
is important to find the optimum treatment route. Proven treatment
methods show the importance of interventional pain management
alongside conservative treatments.

Table 1. Comparison of demographic data and VAS scores by groups
Group 1

Group 2

p-value

Male

50(20)

52.5(21)

0.823

Female

50(20)

47.5(19)

Age

48.5±12.7

48.78±12.6

0.944

BMI

26.6±3.1

26.9±3.0

0.746

Trauma history

1.9±0.9

2.2±1.1

0.686

VAS score 0

7.4±1.0

7.3±0.9

0.650

VAS score 1 week

3.2±1.1

2.8±0.8

0.053

VAS score 1 month

2.2±0.6

1.1±1.0

0.001*

VAS score 6 month

1.6±1.0

1.4±07

0.388

Body Mass Index: BMI
Visual Analog Scale: VAS
* Statistically significant between groups
Table 2. Group 1 Oral medication group; given oral painkillers and muscle
relaxants
Group 1

Mean±SD

p-value

VAS 0
VAS 1 week

7.4± 1.0
3.2± 1.1

0.0001¥

VAS 0
VAS 1 month

7.4±1.0
2.2±0.6

0.0001¥

VAS 0
VAS 6 month

7.4±1.0
1.6±1.0

0.0001¥

VAS 1 week
VAS 1 month

3.2±1.1
2.2±0.6

0.0001¥

VAS 1 week
VAS 6 month

3.2±1.1
1.6±0.6

0.0001¥

VAS 1 month
VAS 6 month
VAS: Visual Analog Scale
¥. Statistically significant in group

2.2±0.6
1.6±1.0

0.0001¥

Table 3. Group 2 Injection group, Facet intra-articular injection group data
Group 2 injection
VAS 0
VAS 1 week
VAS 0
VAS 1 month
VAS 0
VAS 6 month
VAS 1 week
VAS 1 month
VAS 1 week
VAS 6 month
VAS: Visual Analog Scale
¥: Statistically significant in Group

Ortalama
7.3±0.9
2.8±0.8
7.3±0.9
1.1±1.0
7.3±0.9
1.4±0.7
2.8±0.8
1.1±1.0
1.1±1.0
1.4±0.7

p-value
0.0001¥
0.0001¥
0.0001¥
0.0001¥
0.0001¥

Low back pain (LBP) is the most common form of subacute and/or
chronic spinal pain [1]. The prevalence of chronic Low back pain
ranges from 15% to 45% [1,2,3,8].

Among the various anatomical spine structures, the most common
source of low back pain (LBP) is the Z joint. LBP caused by
facet joint is more common in the elderly population. In the
aging spine process degeneration followed by inflammation, and
repetitive injury is the main causative mechanism of facet joint
pain. In literature a review with six non-randomized studies
provided clinical evidence. The benefit of facet joint injection
was demonstrated in five of six publications reviewed in this
article [8]. In our study, oral medical therapy and facet joint
injection treatments were compared. Both treatments showed
benefit compared to pretreatment. In our first month results, it
was concluded that facet joint treatment was better than medical
treatment.
Two randomized studies stand out regarding the clinical evidence
of the therapeutic efficacy of facet joint injections. Carette et al
reported the benefit of facet joint injection for the treatment of LBP
caused by facet joint degeneration with a randomized, doubleblind, placebo or active control trial [9]. In the study of Fuchs et
al., a weak positive or indeterminate effect was found for multiple
injections [10].
In the current study, both medical treatment and intra-articular
injections in consenting patients effectively relieved pain. The
physician who meets and examines the patient in the outpatient
clinic makes the injection and arranges the medical treatment,
which increases the success rate. In addition, the regulation of
medical treatment will provide significant benefit to the patient in
the acute period.
Conclusion
In this study, in which we evaluated the pain scores of our patients
retrospectively, we determined that medical treatment or injection
therapy gave significant results in terms of pain palliation in this
evaluation performed in the period of acute pain. At the first
month after treatment, it was concluded that facet joint injection
was better than medical treatment.
However, further follow-up and additional treatment modalities
may produce more successful and promising results. More studies
are needed to modify medical treatment and facet joint injections
in this patient group and perform them effectively and on time.
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Abstract
We compared the management and results of percutaneous cholecystostomy (PC) in high surgical risk (HSR) and normal surgical risk (NSR) acute cholecystitis (AC)
patients. The patients were divided into two groups: 60 patients with NSR and 30 patients with HSR. Pre-PC laboratory values, PC efficiency in terms of AC complications, catheter withdrawal method and duration, catheter-related complications, AC recurrence rate, mortality rate, presence of dyspeptic complaints in definitive PC, and
cholecystectomy rate were compared. Technical and clinical success were achieved in 90 (100%) patients and, 85 (94.4%) patients with PC, respectively. The mortality
developed in the HSR group; however, it was not seen in the NSR group (p=0.003). Five (83.3%) out of 6 (6.7%) patients with the American Society of Anesthesiology
classification system (ASA) IV score developed mortality. With PC, clinical success was achieved in all 8 (100%) patients with suspected perforated cholecystitis and 6
(75%) of 8 patients with suspected emphysematous cholecystitis on abdominal CT in the non-acute abdomen. PC complications were seen in 8 (8.8%) and recurrent cholecystitis in 8 (12.5%) patients. The hospital stay was longer, and the rate of definitive treatment with PC was higher in the HSR group (p=0.019, p=0.008). C-reactive protein and procalcitonin levels were higher in the NSR group (p<0.001, p=0.001). Dyspeptic complaints did not observe in 28 (73.7%) of the 38 patients without operation
during the 33.3-month follow-up. The rate was not different between the groups (p=0.713). PC provides high clinical success in AC-related major complications, severe
infection, and the presence of serious comorbid diseases. Mortality was observed only in ASA IV patients. The definitive cure rate of PC was higher in patients with HSR.
Keywords: Percutaneous cholecystostomy, acute cholecystitis, high surgical risk, cholelithiasis, perforated cholecystitis, emphysematous cholecystitis

Introduction
Acute cholecystitis (AC) is the most common complication in
patients with gallbladder stones and it is seen at a rate of 1-3%
[1]. In the early stages of mild-to-moderate AC, the recommended
treatment is laparoscopic cholecystectomy [2]. In severe AC,
conservative treatment or percutaneous cholecystostomy (PC) is
recommended as a primary option in case of the hospital is not
equipped or there is a lack of experienced surgeons [3]. In AC
cases with severe inflammation or severe comorbid disease, an
early operation increases the morbidity and mortality rates [4].

recommended primarily in elderly patients and patients with high
surgical risk (HSR) [5,6]. In recent studies, the American Society
of Anesthesiology (ASA) classification system grade ≥3 and age
≥80 have been accepted as independent risk factors for early
operation in AC [3,7].
Perforation and multiple organ failure may develop when treatment
is delayed in ACs that do not respond to medical treatment and have
severe inflammation. PC reduces the distension of the gallbladder
by providing bile drainage, which causes rapid regression of
inflammation [8,9].

According to the 2018 Tokyo guideline, medical treatment is

In the literature, while the perioperative mortality rate in elderly and
severely comorbid AC patients is 18%, the morbidity and mortality
rate in early operation is 40%. The perioperative mortality rate was
1% in patients with low risk [10].

*Corresponding Author: Ali Kemal Kayapinar, Izmir Tepecik Training and
Research Hospital, University of Health Sciences, Department of General Surgery,
Izmir, Turkey, E-mail: alikemalkayapinar@gmail.com

According to the World Society of Emergency surgery 2020
guidelines, sepsis and septic shock are considered contraindications
for laparoscopic cholecystectomy [11]. In studies, PC is
1017

doi: 10.5455/medscience.2021.02.031			

			

recommended as a bridge therapy in patients who do not respond
to medical treatment and have HSR. In this group of patients, 8293% of clinical improvement was observed within 72 hours with
PC [10,12].
Recently, PC has become a definitive treatment alternative to
surgery for patients with HSR. Since the treatment is achieved
with PC, both the mortality risk and health expenses are reduced
[5]. However, there is no consensus on the indications and
contraindications of PC [13]. Uncertainty remains about the
efficacy of PC in terms of AC complications, complications related
to the PC procedure, the rate of AC recurrence when to remove
the catheter (residence), method of catheter removal, frequency of
dyspeptic complaints in non-operated patients after PC catheter
removal, and patient’s preference for operation after catheters’
removal [8,14]. We compared the results of PC in AC patients with
HSR and normal surgical risk (NSR) and investigate how HSR
affects the choice of elective operation.
Materials and Methods
Study Design
The information on the patients who applied to the emergency
department of a tertiary education and research hospital due
to abdominal pain between 2014 and 2019 and were clinically
(non-acute abdomen) and radiologically diagnosed with AC was
obtained from the hospital’s electronic database and retrospectively
evaluated with the approval of the local ethics committee (Decision
no: 2019/8-9, Date 08.05.2019).
Written informed consent was obtained from patients admitted
to the clinics for medical treatments, invasive procedures, and
operative interventions for use in scientific studies evaluating the
methods and results of these practices.
Study groups
In the study, AC patients were divided into HSR and NSR groups.
Risk groups were determined according to previous studies [7,13].
The HSR group included patients with ages greater than or equal
to 70 and <80 years with ASA score III, patients aged ≥80 years,
and patients with ASA score IV. NSR group included patients with
age <70 with ASA score I, II, and III and patients with age greater
than or equal to 70 and <80 years with ASA score I, and II. The
workflow was planned as shown in the graph (Figure 1).
Inclusion and exclusion criteria of the study
The inclusion criteria are as follows; 1) Murphy’s sign positivity
in the abdominal examination, 2) distension and increased wall
thickness in the gallbladder in abdominal ultrasonography (USG),
3) abdominal computerized abdominal tomography (CT) does not
detect any other intra-abdominal pathology other than AC, and
4) no stone or stenosis in the biliary tract in Magnetic Resonance
Cholangiopancreatography (MRCP) performed in patients with
higher than normal blood bilirubin levels whose abdominal USG
or CT showed dilatation of the bile ducts.
The exclusion criteria include; 1) detection of stones in the
common bile duct, 2) suspicion of malignancy or benign stenosis
in the bile ducts, 3) inability to reach the patients after removal
of the PC catheter, and 4) acute abdomen in clinical examination.

Med Science 2022;11(3):1017-24

Evaluation of patients and performed procedures
In patients with NSR first, emergency operation was planned,
but before a medical treatment (including parenteral fluid,
antibiotherapy, and analgesia) had to be started because of the
rejection of emergency operation (when the patient is informed
about interval cholecystectomy and emergency operation). In
patients with HSR, medical treatment is planned first. In patients
who started medical treatment, PC was performed when there was
no regression in AC, and systemic inflammation markers (white
blood cell (WBC), C-reactive protein (CRP), procalcitonin) were
monitored within 48 hours. Additionally, antibiotherapy was started
in patients with poor systemic conditions or suspected perforated
cholecystitis or emphysematous cholecystitis on abdominal CT
(non-acute abdomen on physical examination). In these patients,
PC was performed without waiting for treatment response. PC
drainage catheter [8 Fr pigtail (Flexima and Percuflex, Boston
Scientific) ] was inserted in the interventional radiology unit by
a radiologist who is specialized in interventional radiology under
local anesthesia [prilokain (Citanest; Zenica Medical)] with the
Seldinger technique (either transhepatically or transperitoneal
under USG guidance) [15].
Percutaneous cholecystostomy catheter removal method
Catheter removal time: a) spontaneous dislocation; spontaneous
removal of the catheter against the patient's will, b) scheduled
removal (by the doctor) in the outpatient clinic; 1) if the catheter
has been in place for at least four weeks if there were no problems
with the gallbladder during the catheter residence inserted, and
laboratory values were regular, 2) if ductus cysticus (DC) is patent
in the cholangiography and patient’s clinical and biochemical tests
were within normal range, 3) if DC cannot be visualized in the
cholangiography, but the patient's clinical and laboratory values
are regular.
Alternatively, the catheter was removed during operation: a) if
the operation coincided with the time of catheter withdrawal, b)
the development of complications related to the catheter, and the
patients did not want the catheter removed until the operation.
Surgical plan
According to the Society for American Gastrointestinal and
Endoscopic Surgeon’s guideline, our goal in PC is to bridge from
emergency operation to elective cholecystectomy in patients with
AC [16]. The surgical risks were explained to the patients after the
AC manifestations had passed. Moreover, the decision of interval
cholecystectomy was left to patients’ preference. The interval
cholecystectomy was applied to patients who wanted operation at
least four weeks after the AC manifestations resolved. Emergency
operations were also performed in patients who developed acute
abdomen after insertion or removal of a PC catheter and those with
recurrent AC who did not respond to any medical treatment and
did not want repeat PC.
Conducting and evaluating the study
After removing the PC catheter, patients who did not undergo
operation in our clinic and did not come for follow-ups called on
their phones, and information about the process was questioned.
The type of operation (open, laparoscopic, or conversion) was
noted. Those who did not undergo operation were asked whether
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they had a recurrence of AC attacks or dyspeptic complaints after
the removal of the PC catheter. The patients also questioned why
they did not accept surgical treatment.
Both patient groups were compared in terms of AC grade,
AC complications (those with suspected emphysematous
cholecystitis and perforation cholecystitis on CT), the time
interval from hospitalization to PC, the duration of PC catheter
residence, ERCP history, PC complications, mortality rates,
laboratory values before PC (WBC, neutrophil, lymphocyte,
CRP, procalcitonin, urea, creatinine, aspartate aminotransaminase
(AST), alanine aminotransferase (ALT), total bilirubin), PC
catheter removal method, recurrence rates after PC removal,
interval cholecystectomy rates, type of operation (laparoscopic,
open, conversion), and dyspeptic complaint rates in patients that
did not undergo the operation.
Statistical analyses
The SPSS 25.0 (IBM Corporation, Armonk, New York, USA)
program was used in the analysis of variables. The conformity
of univariate data to a normal distribution was evaluated with
the Shapiro-Wilk test, while the homogeneity of variance was
evaluated with the Levene test. Mann-Whitney U test was used
together with the Monte Carlo test to compare the two independent
groups' quantitative data. Categorical variables were compared with
the Pearson Chi-Square, Fisher Exact, and Fisher-Freeman-Halton
tests used with the Monte Carlo Simulation technique, and column
ratios were compared with each other and expressed according
to Benjamini-Hochberg corrected p-value results. Quantitative
variables were expressed as mean (standard deviation), median
(minimum/maximum), and median (percentile 25/percentile 75)
in the tables, while categorical variables were shown as n (%).
Variables analyzed at a 95% confidence level with a p-value less
than 0.05 were considered statistically significant.
Results
In the study, 32 (35.6%) of 90 patients were male, and 58 (64.4%)
were female. The mean age was 69 (31/94) years (Table 1). There
were 38 (63.3%) women and 22 (36.6%) men in the NSR group
and 20 (66.6%) women and 10 (33.3%) men in the HSR group.
There was no significant difference between the groups in terms of
gender distribution (p=0.999) (Table 2).
The results of abdominal USG, CT, and MRCP used during
diagnosis when patients applied to the emergency department are
summarized in Table 1. The patient distribution was similar in both
groups in terms of AC grade (p=0.246) (Table 2). In terms of major
AC complications, 5 (8.3%) perforated cholecystitis and 4 (6.6%)
emphysematous cholecystitis cases were suspected in the NSR
group, whereas 3 (10%) perforated cholecystitis and 4 (13.3%)
emphysematous cholecystitis cases were suspected in the HSR
group. There was no difference between the two groups in terms
of AC complications (p=0.688). Acute pancreatitis accompanying
AC attack was present in 5 (8.3%) patients in the NSR group and
3 (10%) patients in the HSR group and the difference between the
groups was not significant (p=0.999) (Table 2).
Gallbladder fluid culture results were obtained from 47 (52.2%)
patients. Growth was detected in 22 (46.8%) of these cultures:
14 (43.8%) in the NSR group and 8 (53.3%) in the HSR group.
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There was no significant difference between the groups (p=0.755)
(Tables 1 and 2).
The PC catheter was removed spontaneously in 5 (8.3%) patients
in the NSR group. In 26 (68.5%) of 38 (63.4%) patients in the NSR
group, PC catheters were removed without cholangiography. DC
was patent in 11 (91.7%) of 12 (31.5%) patients who underwent
cholangiography, and DC could not be visualized in the remaining
1 (8.3%) patient. In 17 (28.3%) patients in the NSR group, the
catheter was removed during the operation.
In 2 (8%) patients in the HSR group, the PC catheter was removed
spontaneously. The catheters of 13 (68.5%) out of 19 in the HSR
group were removed without cholangiography, while in 6 (31.5%)
patients it was removed after cholangiography. DC could not be
visualized in 1 (16.6) patient who underwent cholangiography. In
this group, the catheter was removed during operation in 4 (19%)
patients. There was no significant difference between the NSR and
HSR groups in terms of catheter withdrawal method (p=0.769)
(Table 2).
The median residence time of the PC catheter was 42 (30/60) days
in the NSR group and 45 (30/45) days in the HSR group. There
was no significant difference between the groups (p=0.829). The
median hospital stay in the NSR group was 6 (5/10) days, while in
the HSR group it was longer than 9 (6/14) days (p=0.019) (Table
3).
The rate of operation after the removal of the PC catheter was
26 (51.6%) in the NCR group, and 5 (20%) in the HSR group
(p=0.008). These groups did not differ significantly in terms of
the type of operation (elective or emergency cholecystectomy)
(p=0.999) (Table 2). Additionally, there were no significant
differences between the groups in terms of surgical method:
laparoscopic, open, or conversion rates (p=0.440) (Table 2).
Mortality developed in 5 (9.25%) out of 54 (60%) patients who did
not undergo operation and the rest of those patients 49 (90.75%),
11 (22.4%) (4 patients in the HSR group, 7 patients from the
NSR group) found to have died of other causes during followup after discharge. The remaining 38 patients were questioned
in terms of dyspeptic complaints during a median follow-up of
33.3 (7.96/76.37) months (Table 1). Dyspeptic complaints did
not observe in 17 (77.3%) of 22 patients in the NSR group and
were observed in 5 (22.7%) patients. In the HSR group, dyspeptic
complaints were not observed in 11 (68.8%) of 16 patients and
were detected in 5 (31.3%) patients. There was no significant
difference between the two groups (p=0.713) (Table 2).
The two groups were not significantly different in terms of
laboratory values (WBC, neutrophil, lymphocyte, urea, creatinine,
AST, ALT, total bilirubin) (p>0.05). However, infection markers
(CRP, procalcitonin) were found to be higher in the NSR group
than in the HSR group (p <0.001, p=0.001 respectively) (Table 3).
PC complications developed in 8 (8.8%) of 90 patients in our
study. Complications were observed in 7 (11.6%) of 60 patients
in the NSR group. In the HSR group, complications developed
in 1 (3.3%) of 30 patients. There was no significant difference
between the two groups (p=0.261) (Table 2). Complications
observed in the two groups are summarized in figure 1. Of the
complications, hemobilia and subcapsular fluid accumulation
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were treated conservatively. Bile leakage from the catheter hole
into the abdomen was prevented by catheter repositioning. An
emergency operation was performed for biliary peritonitis in
one patient after the catheter was inserted and in another patient
after the catheter was removed. Among the other complications,
pericholecystic abscess, closed gallbladder perforation, and an
abscess in the fistula tract were detected intraoperatively during
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interval cholecystectomy. Since these complications were not seen
in preoperative radiological examinations, they were attributed to
the process after the PC procedure. A biliocutaneous fistula was
detected on physical examination because it developed from the
catheter site. This patient was treated with cholecystectomy under
elective conditions.

Table 1. Demographic, radiological, and clinical characteristics, duration of cholecystostomy catheter residence, follow-up periods of patients who could not undergo
operation, and length of hospital stay of patients who underwent percutaneous cholecystostomy
n, n/n(present/absent)
%
Gender
Female
58
6404
Male
Acute cholecystitis grade
II

32

35.6

74

82.2

III
ASA
I

16

17.8

22

24.4

II

28

31.1

III

34

37.8

IV
Cholecystitis type
Acute cholecystitis

6

6.7

74

82.2

Emphysematous Cholecystitis

8

8.9

Perforated cholecystitis

8

8.9

Normal

81

90.0

Minimal dilate
Radiological examination
US + CT

9

10.0

73

81.1

US + MRCP

3

3.3

Biliary tract

US + CT + MRCP

14

15.6

Acute Pancreatitis (present/absent)

8/82

9.0/81

Growth in gallbladder fluid culture (present/absent)

22/25

46.8/53.2

PC Complication (present/absent)

8/92

8.8/91.2

Cholangiography (present/absent)

18/46

28.1/71.2

Recurrent AC (present/absent)
PC removal method
Spontaneous

8/56

12.5/87.5

7

8.2

Radiologist + clinician

57

67.1

During operation
Operation type
Laparoscopic

21

24.7

21

58.3

Open

8

22.2

Conversion

7

19.4

10/28

26.3/73.7

Dyspeptic complaints (present/absent)
Timing of operation
Interval cholecystectomy

30

83.3

Emergency

6

16.7

Mortality
Age

5
n
90

Mean (SD.)
69.13(13.41)

5.6
Median (min/max)
69(31/94)

PC residence time

90

46.04(27.94)

43(1/180)

Time between hospitalization and PC

90

3.92(3.25)

3(1/22)

Time to operation with PC

36

77.25(58.68)

60(1/210)

Length of hospital stay

90

9.63(7.80)

6.50 (3/43)

Follow-up time in non-surgical patients

38

33.78(15.6)

33.3(7.96/76.37)

SD. Standard deviation; AC; Acute cholecystitis; PC: Percutaneous cholecystostomy; ASA: American Society of Anesthesiology classification system; US: Ultrasonography; CT: Computed tomography; MRCP: Magnetic Resonance Cholangiopancreatography
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Table2. Comparison of demographic, radiological, and clinical results of patients in high and normal surgical risk groups who underwent percutaneous cholecystostomy
NSR

HSR

n(%), n/n (present/absent) (%)

n(%), n/n (present/absent) (%)

Female

38(63.3)

20(66.6)

Male

22(36.6)

10(33.3)

II

50(83.3)

21(70)

III

10(16.6)

9(30)

51(82.3)

23(76.7)

Emphysematous cholecystitis

4(6.6)

4(13.3)

Perforated cholecystitis

5(8.3)

3(10)

5/(8.3/91.7)

3/27(10/90)

0.999ᶠ

Growth in gallbladder fluidculture (present/absent)

14/18(43.8/56.3)

8/7(53.3/46.7)

0.755ᶜ

ERCP history (present/absent)

10/50(16.6/83.4)

3/27(10/90)

0.532ᶠ

PC complications (present/absent)

7/53(11.6/88.4)

1/29(3.3/96.7)

0.261f

Cholangiography (present/absent)

12/31(27.9/(72.1)

6/15(28.5/71.5)

0.999ᶜ

5(8.3)

2(8)

Radiologist+clinician

38(63.4)

19(76)

During operation

17(28.3)

4(16)

Laparoscopic

18(58.0)

3(60.0)

Open

6(19.3)

2(40.0)

Conversion

7(22.5)

0(0.0)

31/29(51.6/48.4)B

5/20(20/80)A

Interval cholecystectomy

26(83.8)

4(80)

Emergency

5(16.1)

1(20)

Mortality

0

5(16.6)

0.003f
0.999ᶠ

Gender

0.999ᶜ

AC Grade

0.246ᶜ

Cholecystitis type

0.688ᶠᶠ

Acute cholecystitis

Pancreatitis (present/absent)

PC catheterremoval method

0.769ᶠ

Spontaneous

Operation type

0.440ᶠᶠ

Operation (present/absent)

0.008c

Operation type

0.999ᶠ

Recurrent cholecystitis (present/absent)

6/37(13.9/86.1)

2/19(9.6/90.4)

Dyspeptic complaints (present/absent)

5/17(22.7/77.3)

5/11(31.3/68.7)

0.713ᶠ

PC residence time (days),median(q1/q3)

42(30/60)

45(30/45)

0.829ᶸ

Time between hospitalization and PC (days)

3(2/4)

4(2/5)

0.568ᶸ

Time to operation with PC

67(41/132.5)

51.(43.5/59)

0.446ᶸ

Length of hospital stay(day)

6(5/10)

9(6/14)

0.019ᶸ

ᶠ Fisher Exact Test (Monte Carlo); ᶠᶠ Fisher Freeman Halton Test (Monte Carlo); c Pearson Chi-Square Test (Monte Carlo; A Significant compared to the group with
normal surgical risk; B Significant compared to the group with high surgical risk; NSR: Normal surgical risk; HSR: High surgical Risk; ERCP: Endoscopic Retrograde
Cholangiopancreatography; PC: Percutaneous cholecystostomy
Table 3. Comparison of laboratory values in high and normal surgical risk groups
NSR

HSR

P

AST (U/L)

21(15/33)

23(14/36.5)

0.634ᶸ

ALT (U/L)

20(13/31)

20(12/39)

0.799ᶸ

WBC (x103/µl)

14(9.7/19)

11.3(9.1/14.4)

0.161ᶸ

10.8(7.7/15.8)

9.25(7.05/11.25)

0.187ᶸ

Lymphocytes (x103/µl)

1.2(0.9/1.7)

1.1(0.75/1.5)

0.442ᶸ

Creatinine (mg/dl)

0.95(0.8/1.2)

1.2(0.9/1.35)

0.183ᶸ

Urea (mg/dl)

33.5(23/50)

42.5(26/55)

0.251ᶸ

T.bil (mg/dl)

0.665(0.365/1.49)

0.54(0.355/0.865)

0.265ᶸ

CRP (mg/l)

227(174.5/313)

96(44.5/221)

<0.001ᶸ

Procalcitonin (ng/ml)

1.365(0.48/4.92)

0.21(0.02/1.22)

0.001ᶸ

Neutrophil (x103/µl)

ᶸ Mann Whitney U test (Monte Carlo); q1:percentile 25; q3:percentile 75; PC: Percutaneous cholecystostomy; AST: Aspartate Transaminase; ALT: Aspartate Aminotransferase; WBC: White Blood Cell; CRP; C-reactive protein; NSR: Normal surgical risk; HSR:High surgical risk
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After the catheter was removed, recurrent AC was observed in
8 (12.5%) of 64 patients: 6 (13.9%) of 43 patients in the NSR
group and 2 (9.6%) of 21 patients in the HSR group. There was
no significant difference between the two groups (p=0.117) (Table
2). Recurrence of AC was observed 1 month after the removal of
the PC catheter, in 2 patients 3 months after the procedure, and
in 4 patients 6 months after the procedure. Emergency surgery
was performed in 3 (50%) of 6 (13.9%) patients who developed
recurrence in the NCR group, as no response to medical treatment
could be obtained. Three (50%) patients responded to medical
treatment and underwent interval cholecystectomy. When 2
patients (10%) in the HSR group who developed, recurrences
did not respond to medical treatment, emergency operation was
performed in 1 (50%) patient, and PC was performed in another
(50%). After the catheter was removed, no further complications
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developed during the follow-up.
While mortality did not develop in the NSR group, it developed in 5
(16.6%) patients in the HSR group (p=0.003). Mortality developed in
5 (83.3%) of 6 (6.7%) patients with ASA IV. Demographic, clinical
characteristics, comorbid diseases, and hospitalization reasons for
patients who developed mortality were summarized in Table 4.
There was no significant difference in age between those who
developed mortality and those who did not (p=0.338) (Table 5).
AST and ALT values of patients who developed mortality were
higher than those who did not (p=0.001, p=0.043) (Table 5).
Moreover, WBC, neutrophil, and urea levels were higher in patients
who developed mortality (p=0.024, p=0.034, p=0.006). However,
no difference was observed in procalcitonin and creatinine values
(p>0.05) (Table 5).

Table 4. Demographic characteristics, ASA score, comorbid diseases, and reasons for hospitalization of patients who developed mortality after percutaneous cholecystostomy
Age/
Gender
82/M
69/F
78/F
83/M
64/F

ASA score

Comorbidities

Reason for hospitalization

4
4
4
4
4

DM, CHF
DM, Addison, craniopharyngioma
AKF, DM, CAD
CHF
DM, hyperlipidemia,

Diabetic ketoacidosis coma and acalculous cholecystitis
Confusion and acalculous cholecystitis
Diabetic ketoacidosis coma and emphysematous cholecystitis
Confusion, acalculous cholecystitis, sepsis
Pancreatitis, acute stony cholecystitis, sepsis

ASA: American Society of Anesthesiology classification system; AKF: Acute Kidney Failure; DM: Diabetes Mellitus; M:Male; F:Female; CAD: Coronary
artery disease; CHF: Congestive Heart Failure
Table 5. Demographic characteristics, ASA score, comorbid diseases, and reasons for hospitalization of patients who developed mortality after percutaneous cholecystostomy
Mortality
p
Absent
Present
median (q1/q3)
median (q1/q3)
Age (years)
69(59/81)
78(69/82)
0.338
AST (U/L)
21(15/32)
118(37/227)
0.001
ALT (U/L)
20(13/31)
51(20/176)
0.043
WBC (x103/µl)
12.1(9.6/15.6)
22(20/29)
0.024
Neutrophil (x103/µl)
10.1(7.4/13.5)
21(17.6/25)
0.034
Lymphocytes (x103/µl)
1.2(0.8/1.7)
0.8(0.6/1.1)
0.280
Creatinine (mg/dl)
1(0.8/1.2)
2(1.5/2.4)
0.091
Urea (mg/dl)
34(23/50)
55(52/151)
0.006
T.bil (mg/l)
0.57(0.36/1.21)
3.88(0.49/4.15)
0.225
Procalcitonin (ng/ml)
0.63(0.14/2.79)
28.295(1.435/58.77)
0.095
Mann Whitney U test (Monte Carlo); q1: percentile 25; q3: percentile 75; AST: Aspartate Transaminase; ALT: Aspartate Aminotransferase; WBC: White Blood Cell;
CRP: C-reactive protein

Discussion
Until recently, PC was used as a bridge treatment for elective
operation in AC cases, but recently its use as a definitive treatment
has increased [5,17]. Cholecystectomy or PC is an important step
to reduce morbidity and mortality in AC cases where medical
treatment is inadequate [16]. In the literature, there is not much
information about the definitive treatment rate of PC and the
success rate of AC-related complications in cases with high
surgical risk. In our study, these rates were found to be higher.

Figure 1. Flowchart of study

Hsieh et al. reported that they achieved 88% clinical success with
PC in cases with AC [10]. In our study, 100% technical success
and 94.5% clinical success were achieved. Additionally, PC
clinical success was achieved with a rate of 100% in perforated
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cholecystitis and 75% in emphysematous cholecystitis (suspected
perforation and emphysematous cholecystitis on abdominal CT,
in the non-acute abdomen on physical examination) in our study.
Bundy et al. also reported high clinical success in perforated
cholecystitis and emphysematous cholecystitis [12]. Supporting
these studies, Zarour et al. reported 100% clinical success in
perforated cholecystitis and pericholecystic abscess [14]. The
results show that PC can be successfully applied to complications
with high mortality, such as emphysematous or perforated AC.
PC-related mortality rates have been reported to be between
2-6.8% [12,18,19]. In our study, the mortality rate was found to
be 5.5%, which was consistent with the literature. Studies have
reported high clinical success and low complication rates with PC
in patients with ASA III and IV who were unresponsive to medical
therapy [10,12,20]. Hsieh et al. reported a mortality rate of 15.1%
in 97% of the cases with ASA III and IV [10]. In our study, the
mortality rate in the HSR group was 16.6%, which was similar to
Hsieh and colleagues' report [10]. Additionally, while mortality did
not observe in ASA III patients, mortality developed in 83.3% of
patients with ASA IV in our study. It was monitored in AC patients
whose general condition deteriorated due to comorbidities, who
followed up in the intensive care unit, who had a septic state, and
who were intubated, or were on respiratory support. Increased
levels of inflammatory markers along with the elevated values from
liver and kidney function tests in patients with mortality indicate
that the existing sepsis progressed to multiple organ failure.
Hence, it is stated that mortality did not develop due to PC failure
or complications, but rather due to sepsis aggravated by comorbid
diseases. In two studies supporting our study, a septic course in AC
was found to be an independent risk factor for mortality [10,17].
In one review, the rate of complications related to PC was reported
varying between 2.5-69% [8]. In two recent studies, it has been
reported that major complications (biliary peritonitis, hematoma,
or abscess formation) develop at a rate of 2.5-3.5% [9,17]. In our
study, the complication rate was 8.8%. There was no difference
between the HSR and NSR groups in terms of complications. The
result shows that HSR does not increase the complication rate
in PC procedures. Complication rates were lower than in recent
studies compared with previous ones. This might be due to the
enhanced experience in PC applications and the developments in
the catheter structure.
In our study, AC recurrence was observed at a rate of 12.5%.
The recurrence was not different between the NSR and HSR
groups, and the response to medical treatment was lower in cases
with recurrence. In patients with recurrence of AC, emergency
operation and medical treatment were performed in the NSR
group, whereas emergency operation plus PC was performed in
the HSR group. The result indicates that HSR does not affect the
development of recurrence. In their study that included 144 cases,
Kim et al. reported an AC recurrence rate of 6% [17]. As in our
study, they performed emergency cholecystectomy, repeat PC,
and interval cholecystectomy in cases with recurrence. Li et al.
reported that recurrent AC, which was seen at a rate of 16.6%,
responded to non-surgical methods and did not require operation
[21]. In similar studies in the literature, AC recurrence rates range
from 4-22% [5,22-25]. As seen in our study and similar studies,
medical treatment, operation, or repeat PC can be performed in
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recurrent AC, depending on the patient's condition.
Our study observed that the history of acute pancreatitis, growth in
bile culture, and ERCP did not change the PC success rate in AC
patients. Procalcitonin and CRP values were higher in the NSR
group than in the HSR group. However, clinical success was not
different in both groups. These findings show that the severity of
infection does not affect the success of PC.
It takes 3-6 weeks for the fistula tract to mature. Therefore, the
most appropriate catheter removal time is 4-6 weeks [5,12].
Kim et al. determined that the rate of AC recurrence was higher
in patients whose PC catheter was removed before 44 days [17].
In our study, the median residence time of the PC catheter in the
NSR and HSR groups was 42 (30/60) days and 45 (30/45) days,
respectively, and no significant difference was observed between
the groups. These findings suggest that HSR does not affect
catheter residence time. However, HSR did affect the length of
hospital stay, as it was longer in the HSR group. Nowadays, in
many centers, the PC catheter is removed during operation [8]. In
our study, the PC catheter was removed during operation in 24.7%
of the patients, while in 67.1% it was removed after the doctor's
evaluation in the outpatient clinic. Spontaneous removal occurred
in 8.2% of the patients. In our study, DC was patent in 88.8% of
the patients who underwent cholangiography. None of the patients
experienced any problems after catheter removal. Additionally, no
difference was observed between the groups in this respect. In the
literature, although cholangiography was recommended before
catheter removal in every patient, it is not necessary. Additionally,
it was found that there was no difference in terms of AC recurrence
between those who underwent cholangiography and those who did
not, and whether DC was patent or not in those who underwent
cholangiography [5,10,17]. Contrary to this hypothesis, Bundy et
al. suggested removing the PC catheter, either during the operation
or if the cholangiogram indicates that DC is patent [12]. These
findings show that there is no clear consensus on the method of
withdrawal of the catheter. It is seen that the removal method may
vary according to the patient's clinical course and the preference
of the physician. This result suggested that HSR did not affect the
PC catheter withdrawal method.
Currently, definitive cure rates for PC remain unclear. Our study
determined that 80% of the patients in the HSR group did not
accept the risk of interval cholecystectomy. In the NSR group,
48.4% of the patients delayed interval cholecystectomy. In Kim et
al.’s study of 144 cases, PC was found to be the definitive treatment
in two-thirds of patients [17]. Two different studies reported that
PC was a definitive treatment in 52-54% of cases [9,14]. In our
study, it was determined that 71.1% of the patients who did not
undergo operation did not have dyspeptic complaints during the
mean follow-up of 33.3 months. This result clarifies the fact that
patients with HSR in our study accept PC as a definitive treatment.
Joseph et al. reported growth in bile fluid at a rate of 54%. Similarly,
in our study, the growth in culture was found in 43.8% of the NSR
group and 53.3% of the HSR group [26]. No statistical difference
was observed between the two groups. This result shows that there
is no relationship between HSR and growth in bile culture.
The limitations of our study were the retrospective design and
small population size. Additionally, the low rate of complications
of acute cholecystitis, relatively short follow-up period in non1023
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operational patients and dyspeptic complaints being evaluated
subjectively are other limitations.

11.

Conclusion

12. Bundy J, Srinivasa RN, Gemmete JJ, et al. Percutaneous cholecystostomy:
long-term outcomes in 324 patients. Cardiovasc Intervent Radiol.
2018;41:928-4.

In conclusion, we observed a high rate of clinical success with
PC in patients with major AC-related complications, and in AC
cases accompanied by severe inflammation and severe comorbid
diseases. Clinical success was low in AC cases with ASA IV. It
has been concluded that residence time of the PC catheter, catheter
withdrawal method, complications of PC, recurrence of AC, and
the clinical and technical successes of PC were not affected by the
surgical risk factors. It has been determined that patients with HSR
have a longer hospital stay and a lower preference for interval
cholecystectomy..
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Abstract
Traumatic sternal fractures are rare injuries. The most common etiologic cause is a blunt injury to the anterior chest wall. When an individual is exposed to serious trauma,
the first goal of treatment is to preserve the patient’s life and avoid multiple organ failures and other complications through rapid and effective intervention. The aim of
this study was to statistically analyze the trauma scores and sternal fracture localizations that were calculated following the analysis of the data of the patients who were
admitted to the emergency department after blunting thoracic trauma. It is planned to compare the obtained data with the literature. The trauma scores of the patients were
determined through the implementation of the anatomical scoring systems, the Abbreviated Injury Scale (AIS), and the Injury Severity Score (ISS), which are calculated
by squaring the AIS scores of the three most severely injured body systems. Out of our 96 patients, 65 were male and 31 were female. In the statistical analysis performed
between the sternal fracture localization that occurred after trauma and the ISS, the highest scores were found in mixed type fractures, with a mean value of 36.77±9.62
(p=0.001). Statistical analyses of the relationship between ISS interval values, sternal fracture localization and the number of rib fractures accompanying the sternal fracture were found to be significant (p=0.035, p<0.001). It is thought that determining the probability of mortality by calculating the trauma score (especially ISS) in patients
with sternal fractures as a result of high-energy traumas will contribute significantly to the literature.
Keywords: Injury severity score, sternal fracture, mortality

Introduction
Traumatic sternal fractures are rare injuries. The most common
etiologic cause is a blunt injury to the anterior chest wall
[1]. A sternal fracture occurs in 3-8% of blunt chest wall
traumas [2]. The majority (>95%) of sternal fractures are
treated conservatively [2]. Sternal fixation can be performed
in rare cases where sternal stability cannot be achieved, the
chest wall is unstable and respiratory failure increases [3].
When an individual is exposed to a serious trauma, the first goal
of treatment is to preserve the patient’s life and to avoid multiple
organ failure and other complications through rapid and effective
intervention [4,5]. Various scoring systems are used for this purpose.
These systems help determine a prognosis by considering factors
such as the type and degree of the disease, the patient's physiological

*Corresponding Author: Suleyman Anil Akboga, Ankara City Hospital,
University of Health Sciences, Department of Thoracic Surgery, Ankara, Turkey
E-mail: doktor_anil_@hotmail.com

reserve and response to treatment, as well as the method and
duration of treatment. Scoring systems provide us with information
regarding the relationship between treatment and outcomes.
The aim of this study was to statistically analyze the trauma
scores and sternal fracture localizations that were calculated
following the analysis of the data of the patients who were
admitted to the emergency department after blunt thoracic
trauma, and then to compare the data with the literature.
Accordingly, the Injury Severity Score (ISS) that was developed
based on physiological and therapeutic measurements was
used to calculate the trauma score from retrospective data.
Materials and Methods
The study included 96 patients with a sternal fracture who were
admitted after blunt trauma and evaluated at our clinic between
May 2019 and December 2021. Computed tomography of the
thorax was carried out during the initial admission of the patients
since our center is a tertiary hospital. Echocardiography was then
performed to determine whether patients with sternal fractures had
bleeding in the retrosternal region. Cardiac enzymes were measured
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at the time of admission as well. Trauma scores were calculated
after the patients' data were retrospectively analyzed with the
help of the hospital information management system. The trauma
scores of the patients were determined through implementation
of the anatomical scoring systems, the Abbreviated Injury Scale
(AIS), and the Injury Severity Score (ISS), which is calculated by
squaring the AIS scores of the three most severely injured body
systems. The maximum score that can be calculated for the ISS is
75. Ethics committee approval for this study was obtained from
the local ethics committee (Ankara City Hospital ethics comitee).
No: E1-21-2218
Statistical analysis
All statistical analyses were performed using IBM SPSS Statistics
for Windows, version 22.0, released 2013 (IBM Corp., Armonk,
NY). Numeric variables were analyzed using the mean ± standard
deviation and median (min–max), and numbers and percentages
were used for categorical variables. Prior to group comparisons
of numeric variables, parametric test assumptions (normality
and homogeneity of variances) were controlled. The differences
between groups were analyzed by a T test in dependent groups.
Categorical variables were analyzed using Fisher’s exact test. The
Mann–Whitney U test was used for the comparison of continuous
variables. A p value of < 0.05 was considered statistically
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significant.
Results
Out of our 96 patients, 65 were male and 31 were female. The
mean age was calculated as 47.34±17.28. A corpus sterni fracture
was found in 60 patients, a manibrum sterni fracture in 27, and
a mixed type (corpus+manibrum) fracture in 9. When each was
examined according to the type of trauma, the most common
etiological cause of sternal fractures was found to be the result
of in-vehicle traffic accidents (67 patients). The most common
pathology accompanying sternal fractures was a rib fracture,
present in 51 patients. Pericardial fluid was detected by the
echocardiography in 11 of the patients. In the statistical analysis
performed between the localization of the patients' post-traumatic
sternal fractures and the length of stay in the hospital, p=0.014
was found. Six of the patients died in the hospital during followup and treatment. There was no statistically significant difference
between patients with mortality and sternal fracture localization
(p=0.088). In the statistical analysis performed between the sternal
fracture localization that occurred after trauma and the ISS, the
highest scores were found in mixed type fractures, with a mean
value of 36.77±9.62 (p=0.001). Demographic data of the patients
and statistical analyses are shown in detail in Table 1.

Table 1. Demographic data and statistical analysis of patients with sternal fracture
Sternal fracture localization

Variables

Gender

Corpus Sterni

Manubrium Sterni

N

%

N

%

N

%

Male

42

70.0

17

63.0

6

66.7

Female

18

30.0

10

37.0

3

33.3

Average age (Std±)

47.34±17.28

Day of hospitalization (Std±)
Fracture Type

Number of Rib Fractures

Trauma Type

Mortality
ISS (Std±)
Troponin (Std±)

p value

Mix Fracture

5.08±6.6

0.808
0.835

6.66±10.67

0.014

16.44±24.69

Deplase

38

63.3

15

55.6

7

77.8

Non-deplase

22

36.7

12

44.4

2

22.2

0

30

50.0

13

48.1

2

22.2

≥3

23

38.3

8

29.6

6

66.7

<3

7

11.7

6

22.2

1

11.1

IVMTA

45

75.0

17

63.0

5

55.6

Fall

8

13.3

6

22.2

4

44.4

Industrial Injury

5

8.3

4

14.8

0

0

Assult

2

3.3

0

0

0

0

No

58

96.7

25

92.6

7

77.8

Yes

2

3.3

2

7.4

2

22.2

0.480

0.266

0.244

0.088

22.66±9.81

23.85±11.51

36.77±9.62

0.001

386.77±1988.21

320.28±919.59

399.37±675.58

0.984

N: number, Std:standard deviation, IVMTA: ‘In vehicle’ motor traffic accident, ISS: Injury Severity Scores
mix: Corpus+Manubrium

Post-traumatic injury severity scores of the patients were grouped
according to interval values. Statistical analyses of the relationship
between ISS interval values, sternal fracture localizations and
the number of rib fractures accompanying the sternal fracture
were found to be significant (p=0.035, p<0.001). A statistically
significant result was also obtained in the analysis between ISS
data and mortality (P=0.035). The statistical analyses of the

relationship between the data of the patients and the ISS intervals
are shown in Table 2. The details of the statistical analysis
between the type of trauma that caused the sternal fracture, the
localization of the sternal fracture and the number of rib fractures
accompanying the sternal fracture are shown in Table 3 by the age
groups of the patients.
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Table 2. Statistical analysis of patient data according to injury severity score intervals
Injury Severity Score
0-11

Variables

Sternal fracture localization

Gender
Mortality

Trauma type

Number of Rib Fractures

Age Groups

11-20

21-30

31-40

p-value

>40

N

%

N

%

N

%

N

%

N

%

Corpus

6

54.5

24

77.4

14

63.6

12

60

4

33.3

45.5

7

22.6

6

27.3

5

25

4

33.3

Manubrium

5

Corpus+Manubrium

0

0

0

0

2

9.1

3

15

4

33.3

Male

5

45.5

25

80.6

16

72.7

12

60

7

58.3

Female

6

54.5

6

19.4

6

27.3

8

40

5

41.7

No

11

100

30

96.8

22

100

18

90

9

75

Yes

0

0

1

3.2

0

0

2

10

3

25

IVMTA

8

72.7

25

80.6

13

59.1

13

65

8

66.7

Fall

0

0

3

9.7

6

27.3

5

25

4

33.3

Industrial Injury

2

18.2

2

6.5

3

13.6

2

10

0

0

Assult

1

9.1

1

3.2

0

0

0

0

0

0

0

5

45.5

15

48.4

14

63.6

9

45

2

16.7

<3

0

0

14

45.2

5

22.7

9

45

9

75

≥3

6

54.5

2

6.5

3

13.6

2

10

1

8.3

<20

1

9.1

0

0

1

4.5

0

0

1

8.3

21-40

5

45.5

7

22.6

9

40.9

8

40

2

16.7

41-60

4

36.4

15

48.4

7

31.8

8

40

7

58.3

61-80

1

9.1

9

29

4

18.2

4

20

2

16.7

>80

0

0

0

0

1

4.5

0

0

0

0

0.035

0.189
0.035

0.320

<0.001

0.580

IVMTA: ‘In vehicle’ motor traffic accident, N: number
Table 3. Statistical analysis of patient data according to age groups
≤20

Sternal fracture localization

Number of Rib Fractures

Trauma type

21-40

41-60

61-80

>80

N

%

N

%

N

%

N

%

N

%

Corpus

2

3.3

19

31.7

25

41.7

13

21.7

1

1.7

Manubrium

1

3.7

9

33.3

11

40.7

6

22.2

0

0

Corpus+Manubrium

0

0

3

33.3

5

55.6

1

11.1

0

0

0

3

6.7

18

40

17

37.8

6

13.3

1

2.2

<3

0

0

7

18.9

19

51.4

11

29.7

0

0

≥3

0

0

6

42.9

5

35.7

3

21.4

0

0

IVMTA

0

0

23

34.3

30

44.8

13

19.4

1

1.5

Fall

2

11.1

5

27.8

7

38.9

4

22.2

0

0

Industrial Injury

1

11.1

2

22.2

4

44.4

2

22.2

0

0

Assult

0

0

1

50

0

0

1

50

0

0

3

3.1

31

32.3

41

42.7

20

20.8

1

1.1

Total

p-value

0.987

0.171

0.557

IVMTA: ‘In vehicle’ motor traffic accident, N: number

Discussion

[9-13].

Traumatic sternal fractures are rare injuries. The most common
etiologic cause for this injury type is blunt thoracic trauma. In this
study, sternal fracture occurred in all patients after blunt trauma,
which is consistent with the literature. After the legislation on the
compulsory use of seat belts was put into effect, the incidence of
sternal fractures due to traffic accidents increased [6-8]. Sternal
fractures can also be seen after falls, especially among the elderly

In a study conducted by Yakar Ş. et al., it was determined that
the most common etiologic cause of sternal fractures was from
traffic accidents in all age groups (96 patients, 75%). However,
in the same study, it was found that sternal fractures occurred
most frequently in the corpus sterni (59 patients, 49.1%) (14).
Our research discovered that the most common etiologic cause
of sternal fracture was in-vehicle traffic accidents (67 patients,
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69.8%), while the most common localization of sternal fractures
was corpus sterni (60 patients, 62.5%).
Sternal fractures are mostly benign injuries, and the most common
cause of morbidity and mortality after a fracture is an injury to the
intrathoracic organs in the retrosternal region. Common injuries
accompanying sternal fractures come in a variety of forms, such
as rib fractures, hemopneumothorax, lung contusion, scapula and
clavicle fractures, vertebral fractures, cardiac and mediastinal
injuries, and aortic dissection [7,8,10]. In this study, in accordance
with the literature, vertebral fractures were observed in 33 patients,
pelvis fractures in 9 patients, extremity fractures in 9 patients,
scapula fractures in 7 patients, and clavicle fractures in 5 patients,
in addition to the thoracic trauma accompanying sternal fracture.
Flail chest occurred in 1 patient. Since traumas that cause sternal
fractures are high-energy, they can be seen together with abdominal
traumas and cranial traumas, apart from thoracic injuries that
frequently accompany sternal fractures [7]. In the present study,
sternal fractures were accompanied by cranial trauma in 11
patients, spleen laceration in 7 patients, and liver laceration in
6 patients. The majority (>95%) of sternal fractures are treated
conservatively [2]. In accordance with the literature, all of the
patients included in this study received conservative treatment.
None of the patients underwent surgery. In conservative treatment,
immobilization (bed rest on a flat and hard surface), steel-balanced
corset, and analgesia are applied. Adequate analgesia has a very
important place in preventing pulmonary complications that may
occur after pain-induced respiratory failure [15,16].
The Injury Severity Score was first developed by Baker et al. [4]
using AIS. The most noteworthy disadvantage of ISS is that it can
only evaluate the most severely injured areas of the body [17].
The trauma score most commonly used to evaluate patients with
multiorgan injury is the ISS, especially if the data are reviewed
retrospectively. Used for post-traumatic evaluation, the ISS has
been accepted as the gold standard in China [18]. In the present
study, it was used to evaluate the trauma scores of the patients.
In a study on thoracic traumas with an ISS value greater than
15, traffic accidents were found to be the cause of trauma in the
majority of patients (126 patients, 77.3%) (19).
Chun M. et al. [20] discovered that the trauma injury severity score
was the most appropriate method for determining mortality in
motor vehicle accidents. In this study, while the mean ISS values
of the patients were calculated as 24.32±10.97 (min-max: 9-48),
we found that mortality increased as the ISS increased.
Inclusion criteria and limitations of the study
All patients who had an adult sternum fracture over the age of
18 were included in the study. The main limitations of this study
were its retrospective nature and the small number of patients. In
addition, this was a single center rather than a multi-center study
and the duration of the study was short.
Conclusion
If a sternal fracture is detected in patients who are admitted to the
emergency department after blunt thoracic trauma, the localization
of the fracture and the severity of the trauma can be estimated by

Med Science 2022;11(3):1025-9

detecting whether it is displaced or non-displaced. It should not
be forgotten that there may be additional injuries such as cranial
trauma and abdominal trauma as a result of increased trauma
severity. It should also be noted that the ISS will increase with
additional trauma findings, along with the mortality of the patients.
In conclusion, it is thought that determining the probability of
mortality by calculating the trauma score (especially ISS) in
patients with sternal fractures as a result of high-energy traumas
will contribute significantly to the literature.
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Abstract
It was revealed that what caused the disease that emerged with respiratory symptoms (fever, cough, shortness of breath) towards the end of 2019 in Wuhan city of China's
Hubei province, and later named as COVID-19 by WHO was SARS-CoV-2 virus. The COVID-19 epidemic affected Turkey very quickly as it did the entire world, and
the first official case in Turkey was detected in March 2020. In this study, how the COVID-19 cases are clustered in the districts of Malatya and the structure of this clustering as well as whether the cluster has changed over time was revealed by using the spatial exploratory analysis approach. For this purpose, Global and Local Moran I
statistics that measure spatial interaction were used. For the hot spot analysis, Getis-Ord’s Gi* statistic was used. Moran I, which measures the spread of COVID-19 among
districts, is statistically significant, and the spread effect is close to medium, although not very strong. It has been determined that Yazıhan and Akçadağ districts are the
riskiest districts on average as of the period under consideration according to Lokal Moran I statistics. According to the Getis-Ord’s Gi* statistics, Yazıhan district is the
one that is most suitable for the spread of the epidemic for Malatya, again being a hot spot location. It has been observed that Yazıhan district is frequently in the hot spot
according to the monthly analysis of the Gi*statistics. In this context, it is important for Yazıhan district to increase the necessary measures in the coming periods and to
make efforts to raise awareness of the citizens.
Keywords: COVID-19 pandemic, exploratory spatial data analysis, Malatya province

Introduction
Throughout history, people have had to fight epidemics that have
more devastating effects than wars. In the 21st century, SARSCoV-1 and then MERS-CoV infectious diseases have led to
illness and death, first in China and then in the Middle East. The
COVID-19 (virus: SARS-CoV-2) infection, which emerged in
China at the end of 2019, was not limited to only regional effects
like others, but spread all over the world in a short time [1]. As of
February 2020, the World Health Organization (WHO) named this
contagious disease as the new type of corona virus (SARS-CoV2)

*Corresponding Author: Sami Akbulut, Inonu University Faculty of Medicine,
Department of Surgery, Public Health, Biostatistics and Medical Informatics,
Malatya, Turkey, E-mail: akbulutsami@gmail.com

and it was referred to as COVID-19 in the literature [2]. Spreading
rapidly all over the world, COVID-19 was declared a pandemic
by the WHO on March 11,2020 [1]. As of April 14,2022, a total
of 500.186.525 cases were detected worldwide, and unfortunately,
6.190.349 people died due to COVID-19 and related complications
in this process [3]. In Turkey, 14.775.634 cases were detected and
97.666 people died [4]. Increasing death and case numbers indicate
that COVID-19 continues as a public health problem.
This respiratory disease, which spreads rapidly as a result of
human interaction, is transmitted through droplets. Therefore,
many countries have first resorted to non-pharmaceutical measures
to reduce the spread of Covid-19. Among the non-pharmaceutical
measures, the social distancing rule comes first. Social distancing
rules are known as measures such as online education, working
from home, and cancellation of public demonstrations and
meetings. The second measure is personal protection such as the
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use of masks and gloves and frequent hand washing. The third one
is certain practices such as quarantining the necessary people as a
result of filiation (contact tracing) by conducting tests [5]. In the
later stages of the epidemic, vaccines were used as an important
tool in the fight against Covid-19. However, the increase in the
number of cases and deaths with the emergence of new variants
places non-pharmaceutical measures in a central place in the fight
against Covid-19. Non-pharmaceutical measures, especially those
involving spatial restrictions by governments, are not sustainable
practices for economic and social reasons. In this context, revealing
the spatial dynamics of the epidemic is very important for decision
makers for reasons such as preventing and controlling contagion
and developing public health policies.
Spatial analysis methods that use geographic information systems
are effective methods in investigating the spread of infectious
diseases by using space and time data [6]. It is also possible to
observe the distribution of the disease in terms of locations with
the spatial analysis approach. Spatial analyses according to time
intervals, on the other hand, will reveal the scope and effects of the
pandemic in a broader framework. Thus, the decision makers will
become the route determiners.
There are various studies in the literature to reveal the spatial
characteristics of epidemic diseases. Spatial analysis methods were
also used in epidemic diseases other than Covid-19. Studies in
this framework are available in the literature for H1N1 [7], SARS
[8,9], Influenza [10], Lassa fever [11] and Dengue fever [12,13].
The spatial dynamics of the Covid-19 epidemic that is being
experienced on a global scale have also been the subject of many
studies. There are some important studies in the literature. Kang
et al. [14] tried to determine the spatial spread of the Covid-19
epidemic using data from January 16 to February 6,2020 for 31
regions of China. The results of the study show that there is spatial
dispersion with significant Moran I statistics. Huang et al., [15]
revealed the spread of the epidemic with spatial statistical analysis
using the data for China from January 13 to March 9,2020. Moran
I statistics were found to be significant, and a positive spreading
effect emerged. Ghosh and Cartone [16] aimed to determine the
spatial characteristics of the epidemic by using the data of Italy
from February 24 to June 26,2020. In the study conducted for
the regions and provinces of Italy, it was observed that there
were strong spatial clusters. Tuzcu [17] realized the number of
COVID-19 cases and deaths for the provinces of Turkey by spatial
exploratory analysis. Geographical weight and economic weight
matrices are used as spatial weight matrix. It has achieved a high
level of spatial autocorrelation. Zhang et al. [18] have tried to
determine the spatial dynamics of the epidemic by examining the
Covid-19 and SARS epidemic in China with various social and
demographic variables. The results of the study have revealed
different spatial clusters. Zeren and Yılancı [19] put forward hot
spot cities with spatial exploratory analysis approaches in order
to reveal the spatial structure of COVID-19 for the provinces of
Turkey. Wang et al., [20] have revealed the spatial dynamics of
Covid-19 for the USA using data from January 22 to May 13,2020
in their study. Islam et al. [6] have revealed the spatial pattern
of COVID-19 disease regarding Bangladesh in their study using
spatial autocorrelation analysis. They examined particularly the
regions where the risk of epidemics is high with hot spot analysis.
Ning et al. [21] tried to determine the spatial characteristics of the
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spread using the daily and total number of Covid-19 cases for 30
regions of China. According to the results of the study, while the
total cases show an S-shaped curve, the daily cases show a trend
in the form of an increase and then a decrease. In addition, while
the density of the distribution of daily and total cases is higher in
the eastern regions, it tends to decrease in the west. Fatima et al.
[22] conducted a spatial clustering and hot spot analysis by using
2020 Covid-19 data for each country in their study. The results
showed that Covid-19 exhibits different clustering characteristics
in different months. It has been stated that for the January-April
period, the hotspot areas have shifted from the Western Pacific
to Europe and America, and the Eastern Mediterranean countries
have been under the influence of Covid-19 since July. Also, Africa
has remained a cold spot region. Zeren et al.[23] have investigated
the spatial relationship between the first 14 days and the next 14
days of the epidemic for 20 regions of Italy. As a result of the
study, they obtained a significant Moran I statistic and stated that
there was spatial autocorrelation. In addition, it was concluded that
the cases that emerged in the first 14 days were effective on the
cases in the second 14 days. In their studies, Aral and Bakır [24]
have detected the spatial interactions of 81 provinces of Turkey for
the time period covering the date range of 8 February and 28 May
2021. In addition, according to the results of spatial regression
analysis, it was revealed that population density and elderly
dependency ratio were important factors affecting the number
of cases. In their study, Hridoy et al. [25] have investigated the
spatial variation of Covid-19 for 64 regions in Bangladesh, using
the daily case numbers between March 8,2020 and March 10,
2021. The findings of the study show that there is a high level of
positive autocorrelation between population density and Covid-19
contagion. In addition, the study shows that various restriction
measures are moderately effective in increasing contagion.
This study aims to determine the spatial clustering of Covid-19
and hot spot areas for Malatya province, one of the metropolitan
cities of Turkey. For this purpose, spatial interaction and hot spot
analyses will be used. In the second part of this study, spatial
analysis methods will be introduced. In the third part, empirical
findings will be presented, and in the last part will consist of the
conclusion.
Materials and Methods
Spatial Interaction Analysis: Moran I and Local Moran I
Tobler's law of geography states that spatial units share more
similarities with nearby units than with distant units. This concept
is known as spatial dependency. Spatial dependency, on the other
hand, refers to the degree of spatial autocorrelation between
independently measured values belonging to geographical
locations. This autocorrelation arises as a result of greater
interaction and information dissemination between locations that
are close to each other. The most common of the tests investigating
the presence of spatial autocorrelation is the Moran I statistic.
Moran's I statistic is the most widely used indicator of spatial
autocorrelation. It was first proposed by Moran [26] in 1948 and
was later popularized by Cliff and Ord's [27] classic work on
spatial autocorrelation. The level and structure of spatial clustering
is measured by this correlation. This statistic for a single variable
is as follows [28].
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deviating or outlier primarily means that the high (low) value area
is surrounded by a low (high) value area.

(1)		
Y indicates the variable that represents the property of the locations.
n shows the total number of locations or the total number of
observations of the Y variable. W is the spatial weight matrix
that measures (n×n) dimensional spatial interactions. wij denotes
each element of the weight matrix. The value of these elements
indicates whether the positions are adjacent or not. In this study,
the queen weight matrix was used. This weight matrix defines the
neighbourhood according to the boundary sharing, and locations
that share a common edge or corner are considered neighbours.
Neighbouring observations in the weight matrix are indicated by a
value of 1, and non-neighbouring observations are indicated by 0.
In applications, the row-level standardized version of the weight
matrix (∑wij=1)is preferred. This matrix was also used in this
study. Moran I statistic takes values between -1 and +1. Closer
to 1 means that regions with similar values are clustered together,
and closer to -1 means that dissimilar values are clustered together.
The univariate Moran I statistic was developed by Anselin et
al. [28] to measure the spatial interaction between two different
variables. This correlation is called bivariate spatial correlation
[28]. It is the correlation between thex_i variable and the yi∑jwijyj)
variables with spatial lag. The bivariate Moran I statistic is as
follows:

Standardized forms of xi and yi variables (with zero mean value
and 1 if variance values are used) are used here.
The Moran I statistics explained above is a global statistic that
gives a single value for all locations. A local version of this statistic
is also available and is called Local Moran I.
The local Moran I statistic, proposed by Anselin, [29] measures
spatial interaction for each spatial unit or location and is called the
Local Indicator of Spatial Association (LISA). It is used to detect
local clusters and local spatial deviating values. The local Moran I
statistic for a single variable is as follows [29,30].
Ii=(yi-y̅ ) ∑nj=1wij (yj-y̅ ) for i≠j

LISA statistic is a statistic that measures the similarity of the
analysed location with the surrounding locations.
The bivariate Moran I statistic is as follows. It is the spatial
correlation between the variable xi at position i and the variables
yj of its neighbours at this location. That is, it is the correlation
between the xi and ∑jwij yj variables.
(4)		

The significance of both univariate and bivariate Global Moran
I and Local Moran I statistics was determined by randomization
approach. In this approach, the observed values of the relevant
variables are randomly redistributed to the locations, and the
statistics are recalculated after each distribution. Thus, the
reference distribution of the relevant statistics is obtained.
Hot spot Analysis
The first statistical theory for local spatial autocorrelation
was proposed by Getis et al.[30] later this statistic was further
elaborated by Ord and Getis.[31] It is a statistic based on the logic
of the point pattern analysis approach. There are two versions of
this statistic: Of these, the value of the location of interest with the
Gi* statistic is taken into account, while the value of the location
of interest with the Gi statistic is ignored. The second one consists
of the ratio of the weighted average of values at neighbouring
locations to the sum of all values except the value at that location.
The first considers the value of the position of interest in both the
numerator and the denominator. These statistics are as follows.
(5)		
(6)		

(2)		

(3)		
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IiB=(xi-x̅ ) ∑j=1wij (yj-y̅ ) for i≠j

With the value of the local Moran I statistic, four different spatial
structures or patterns can emerge: High-High (HH) and LowLow (LL) clustering areas and High–Low (HL) and Low–High
(LH) deviating value areas. Clustering areas are in the positive
correlation category and deviating value areas are in the negative
correlation category. Specifically, an HH cluster represents
neighbourhoods where the incidence of epidemics is relatively
high. The LL cluster, on the other hand, shows neighbourhoods
where the incidence of epidemics is relatively low. An HL (LH)

The interpretation of Getis-Ord statistics is very simple: a largerthan-average value or a positive value for standardized z-value
refers to the hot spot location, and a lower-than-average value
or negative z-value refers to the cold spot location. Unlike the
Local Moran and Local Geary statistics, the Getis-Ord approach
does not consider spatial deviating values. The distributions of
these statistics are obtained by conditional random permutation
approaches.
Results
In this research, spatial dynamics of COVID-19 were visualized
at the district level in Malatya. Data were obtained from Malatya
Provincial Health Directorate. The data in the date range
23.03.2020-01.06.2021 are used. Before initiating the study,
ethics committee approval dated 29.03.2022 and numbered
3248 was obtained from Inonu University Health Sciences NonInterventional Clinical Research Ethics Committee.
The distribution of the total number of cases per ten thousand
people in the mentioned date range by districts is shown in
Figure 1. As seen in Figure 1, districts in the highest case group
are Battalgazi, Darende and Yesilyurt districts, the high number
of cases in the second group is in Yazıhan and Arapgir districts,
the highest number of cases in the third group is in Doğansehir,
Hekimhan and Kale districts, the fourth group number of cases
is in Akçadağ and Arguvan districts and the lowest number of
cases is in Doğanyol, Kuluncak and Pütürge districts. In short, the
darkest coloured districts are the districts with the highest number
of cases. The lighter colours are the districts with lower cases
compared to the highest case numbers. As the colour brightens,
the number of cases is gradually decreasing.
The scatter plot of Moran I statistics, one of the spatial correlation
1032

doi: 10.5455/medscience.2022.05.105			

			

statistics that measures the interaction between districts in terms of
the number of COVID-19 cases, is as seen in Figure 2.
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April and May. The results were not reported since the interactions
outside of these months were not statistically significant. The
cluster map of Getis-OrdGi* statistics for the total number of cases
per ten thousand people is as in Figure 4.

Figure 1. Distribution of the total number of cases per ten thousand people by
Districts
Figure 3. LISA cluster map for total cases per ten thousand people

Figure 4. Hot spot analysis for total cases per ten thousand people

Figure 2. Moran I statistics for the total number of cases per ten thousand people

It was found that Moran I statistical value was 0.313, and there was
a similarity in terms of the number of cases, but this similarity was
not very high and was close to the middle level. One of the reasons
for this similarity is that they interact as neighbouring locations.
As a result of 999 randomization experiments, the p-value of
Moran I statistics is 0.044.
The LISA cluster map for the total number of cases per ten thousand
people is shown in Figure 3. As seen in the figure, Yazıhan district
is the only district with the highest risk in terms of the number
of cases, since it is the district in the HH cluster area. In the LH
cluster area, there is only Akçadağ district. The LH field is of no
significance in the context of the study, as it denotes a deviating
value location.
Spatial correlation was also considered in terms of the distribution
of cases according to months, and it is seen that Moran I statistics
are significant only for April and May. It has been observed that
there is a spatial interaction at the district level in these months, but
this interaction is not very strong, but close to the medium level. It
is as shown in Table 1, which includes Moran I statistics.
It is seen that there is a partial interaction between the districts in

As seen in this map, Yazıhan and Akçadağ districts are hot spot
areas, and the cold spot area is Doğanyol district. Doğanyol
district, on the other hand, is an area in this position due to the low
number of cases. As it is known, hot spot areas are the areas with
the highest number of cases and risky areas for the spread of the
disease.
Table 1. Moran I statistics for cases per ten thousand people by month
Months

Moran I

April

0.248*

May

0.258**

* Significant for 10% level; ** Significant for the 5% level

The Hot Spot analysis results of the number of cases per ten
thousand people by months are shown in Table 2.
As can be seen from this table, it has been observed that Yazıhan
district is often a hot spot area, that is, a risky region with a very
high number of cases. Kuluncak, which was a cold spot area in
July 2020, turned into a hot spot in October 2020. While it was still
a hot spot in December, it turned into a cold spot as of March 2021.
Arapgir district, on the other hand, is in the hot spot in May 2021
and January 2021, and in the cold spot in most of the other months.
Darende district in April 2020 and Akçadağ district in February
2021 are hot spots. In June 2020 on the other hand, Darende
district turned into a cold spot. The fact that Doğanyol district was
never a hot spot, but often a cold spot stands out. Arguvan district
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is also a cold spot area in April, June 2020 and February 2021. Hot
spot areas are the areas where the risk of spreading COVID-19 is
greatest. It is therefore important to concentrate measures towards
these areas.
Table 2. Hot Spot Analysis by Months
Months

Hot Spot

Cold Spot

March (2020)

Arapgir

April (2020)

Yazihan, darende

Arapgir, Arguvan, Doganyol

June (2020)

-

Arapgir, Arguvan, Darende, Doganyol,
Hekimhan, Kuluncak

July (2020)

Yazihan

Doganyol, Kuluncak

-

Arapgir

Yazihan

Doganyol

Kuluncak, Yazihan

Doganyol

August (2020)
September (2020)
October (2020)
November (2020)
December (2020)

Arapgir, Yazihan
Kuluncak, Yazihan

Puturge

January (2021)

Arapgir

Doganyol, Puturge

February (2021)

Akçadag

Arapgir, Arguvan, Darende

March (2021)

Yeşilyurt

Arapgir, Doganyol, Kuluncak

April (2021)

Yazihan

Arapgir, Doganyol

May (2021)

-

Doganyol

Discussion
In this study, the distribution and spatial structure of COVID-19 in
the districts of Malatya were investigated. In general, data between
the dates of March 2020 and May 2021 were used. Spatial structure
has been revealed within the framework of spatial autocorrelation
analysis and hot spot analysis approaches. It has been revealed
by the Moran I statistics that in the time period considered
globally, there is a spatial interaction, but this interaction is not
very strong. Even if the interaction is low, it is very important to
keep the possible interaction channels between the districts at a
more controllable level in terms of preventing the spread of the
disease. According to the results of the local Moran I statistics, the
district with the highest risk in terms of spreading or interaction
is Yazıhan. According to the distribution of the Getis-Ord Gİ* hot
spot analysis in terms of total cases, Yazıhan and Akçadağ districts
are the riskiest districts in the hot spot position in general. It has
been observed that Doğanyol district is in the cold spot location
on average as of the period discussed. In the distribution of the
hot spot analysis by months, it has been determined that Yazıhan
district has a high potential for the spread of the virus in April,
July, September, October and December in 2020 and in April in
2021. While it was a hot spot in October 2020, it passed the cold
spot position in November 2020. However, it was observed that it
did not maintain this position and switched to the hot spot position
again in December. The data used for the analysis mostly belong
to the year 2020, so the detailed results for the year 2020 have
emerged more prominently.
Conclusion
According to the results obtained, intensifying the necessary
measures for Yazıhan district is required in terms of the course
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of COVID-19 in the coming days. It is seen that Arapgir district,
on the other hand, is mostly in the cold spot location with low
interaction with its neighbours. Of course, this situation is also an
indicator of a result related to the geographical location of Arapgir
district. Doğanyol, Hekimhan and Arguvan districts are only ones
included in the cold spot cluster.
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Abstract
Deep vein thrombosis (DVT) and pulmonary embolism is defined as venous thromboembolism (VTE). Deep vein thrombosis is the most common in lower extremity
veins, it is seen in the upper extremity veins, more rarely. In this study we aimed to research the values of NLR, PLR, PCT and PDW in DVT and pulmonary thromboembolism (PET). Our study is the only study in which these parameters are examined together. Patients' gender, age, pulmonary embolism history, medications used,
hospitalization history and hemogram values are recorded. Extremity involvement findings, neutrophil lymphocyte ratio (NLR), platelet lymphocyte ratio (PLR), plateletcrit (PCT) and platelet distribution width (PDW) is recorded. The mean age of patients was 60±19.83. Eigtheen (10.2%) of the patients had a history of recurrent deep
vein thrombosis. 30 (16.9%) of the patients with deep vein thrombosis have pulmonary thromboembolism. While 94 (53.1%) patients with deep vein thrombosis had left
lower extremity involvement, 39 (22%) had right lower extremity involvement. 52 (29.4%) patients were hospitalized, and 81(60,9%) patients were followed up outpatient. 44 (33.1%) patients had warfarin treatment, and 89 (%66.9) patients had DMAH treatment. NLR, PLR, PDW, PCT were 5.84 (min0.35- max 0.10), 181.26±144.14,
12.31±2.82, 0.25 (min0.00-max0.50) respectively in DVT, 7.32 (min 0.35-max34.5), 184.97±130.06, 11.93±1.95, 0.22 (min0.08-max0.39) respectively in PTE. In the
light of the data obtained, we believe that hemogram parameters are appropriate markers for the prediction of DVT and PTE patients and/or inflammatory response during
DVT and PTE. However, there is a need for more comprehensive studies on the course of the disease and the value of these markers.
Keywords: Hemogram parameters. deep vein thrombosis, pulmonary thromboembolism

Introduction
Deep vein thrombosis (DVT) and pulmonary embolism is defined
as venous thromboembolism (VTE). Deep vein thrombosis is the
most common in lower extremity veins, it is seen in the upper
extremity veins, more rarely [1,2]. The incidence of DVT has
been reported in the general population at 5 cases per 10000 per
year [1,3]. The incidence of venous thromboembolism (VTE)
is approximately 25% higher with the addition of pulmonary
embolism (PE) events [1]. Three main causes of DVT pathogenetic
mechanism has been defined. This mechanism, known as the
Virchow triad, consists of vascular endothelial damage, decrease
in venous blood flow (venous stasis) and hypercoagulopathy [4]. It
is known that PE is common in patients with lower extremity DVT.
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Several studies have reported that approximately 30% and 40% of
patients with DVT have high-probability pulmonary scintigraphy
or CT findings suggestive of clinically silent PE, but prevalences
of up to 66% have been reported. The prevalence of clinically
silent PE in patients diagnosed with DVT increases with age and
is higher in patients with proximal DVT than in patients with calf
DVT [1].
Platelets also play a role in pathogenesis of deep vein thrombosis.
Platelet function plays a key role in deep vein thrombosis.
Neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte
ratio (PLR), plateletcrit (PCT) and platelet distribution width
(PDW) can be easily obtained from routine laboratory studies and
provides important information on systemic inflammation status
[5]. Complex interactions between inflammatory and coagulation
factors play a role in the pathophysiology of vascular diseases and
can lead to thromboembolic complications. In previous studies,
NLR, PLR and PCT values were examined in patients with deep
vein thrombosis [6,7,8]. In this study we aimed to research the
values of NLR, PLR, PCT and PDW in DVT and pulmonary
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thromboembolism (PET). Our study is the only study in which
these parameters are examined together.
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deviation), variables with non-normal distribution as median
(min-max), and categorical variables as numbers and percentages.
Parametric test (Indipendent samples test and posthocTukey test)
was applied to data with normal distribution, and non-parametric
test (Mann-Whitney U test and Kruskal-Wallis Test) was applied
for data where distribution was not normal. Cumulative survival
rate was calculated using the Kaplan-Meier method, and survival
differences between groups were compared using the MantelCox log-rank test. To determine the variables associated with inhospital mortality, the data were evaluated by Multivariate logistic
regression analysis. It was planned to perform the ROC Curve test
and find the AUC areas and specificity sensitivity values.

Materials and Methods
Our study was retrospective and patients over 18 years of age
who came to the Emergency Department of Muğla Sıtkı Koçman
University Training and Research Hospital between January 2016
and December 2020 are included in the study. Ethics Committee
Received from Muğla Sıtkı Koçman University Health Sciences
Ethics Committee on 14.04.2021 (No:210050).
Patients' gender, age, comorbidity, pulmonary embolism history,
medications used, hospitalization history and hemogram values
are recorded. Patients are diagnosed with clinical symptoms and
Doppler ultrasonography. Patients who had leg swelling, pain,
difference in diameter, immobile patients and who underwent
USG in the emergency clinic and found DVT in USG findings
were included in the study. Patients with DVT and diagnosed
pulmonary embolism with CT Angio are included ın to the
study, retrospectively. The control group are generated of healthy
volunteers with similar age and gender distribution who coming for
checkup to internal medicine policlinic. Healthy volunteers will be
selected from individuals who do not have any comorbid diseases
who apply to internal medicine policlinic. Extremity involvement
findings, neutrophyl lymphocyte ratio (NLR), platelet lymphocyte
ratio (PLR), plateletcrit (PCT) and platelet distribution width
(PDW) will be recorded. The study exclusion criterias are patients
with chronic inflammatory disease, cancer patients, using steroids,
active infection, blood disease, and pregnant women.

Results
There were 177 patients participating in the study with leg pain.
There were 133 patients of these 177 patients who presented to
the emergency room with the diagnosis of deep vein thrombosis
between January 2016 and December 2020. The control group
consisted of 44 patients. The mean age of patients was 60±19.83.
90(%50,8) patients were male, 87(%49.2) patients were female.
Eigtheen (10.2%) of the patients had a history of recurrent
deep vein thrombosis. 30(16.9%) of the patients with deep vein
thrombosis have pulmonary thromboembolism. While 94(53.1%)
patients with deep vein thrombosis had left lower extremity
involvement, 39 (22%) had right lower extremity involvement. 22
(12.4%) patients had femoral vein involvement, 15 (8.5%) pateints
had popliteal involvement, 62 (35%) patients had femorapopliteal
involvement 5(2.8%) patients had iliac involvement. 52(29.4%)
patients were hospitalized, and 81(60,9%) patients were followed
up outpatient. 44(33.1%) patients had warfarin treatment, and 89
(%66.9) patients had DMAH treatment. The mean platelet, PDW,
PCT were 241.75±80.59, 12.46±2.57, 0.24±0.08 respectively. The
demographic characteristics of the patients are given in table 1.

All data obtained from the study were recorded in the standard
program "Statistical Package for Social Sciences for Windows 20"
and evaluated. Frequency analysis was done, to check whether the
distribution is normal when comparing between groups.

When we divided the patients into patients with deep vein
thrombosis and the control group, statistical significance was
observed in terms of PDW NEU, LYMP, NLR, PLR (p<0.001).

Kolmogorov-Smirnov test was performed for Numerical variables
with normal distribution were summarized as mean ± SD (standard
Table 1. The demographic characteristics of the patients with deep vein thrombosis
DVT n=133 (75%)

Control n=44 (25%)

Total n=177 (100%)

P

Age (years old±SD)

64.10±18.85

48.15±17.98

60.14±19.83

p≥0.001

Platelet (180-370x10^3/µL)

245.33±88.22

230.95±50.37

241.75±80.55

p≥0.001

PDW (9.9-15.4 fL)

12.31±2.82

12.94±1.47

12.46±2.57

p<0.001

Neutrophil (1.56-6.13x10^3/µL)

7.40±4.85

3.67±1.12

6.47±4.18

p<0.001

Lymphocyte (1.18-3.74x10^3/µL)

1.97±0.98

2.08±0.67

2.05±0.75

p<0.001

NLR

5.84 (min 0.35-60.10)

1.70 (min 0.53-3.63)

4.08 (0.35-60.10)

p<0.001

PLR

181.26±144.14

110.95±44.53

163.78±130.36

p<0.001

PCT

0.25 (min 0.00-max 0.50)

0.24 (0.18-0.33)

0.24 (0.00-0.50)

p<0.001

DVT: deep venous thrombosus. PDW: platelet distribution width. NLR: neutrophil lymphocyte ratio. PLR: platelet lymphocyte ratio. PCT: plateletcrit

As lymp decreases, as Neu, NLR and PLR increases, the possibility
of deep vein thrombosis was observed in patients. When we
classified the patients as who had pulmonary thromboembolism
and who did not, it was seen that patients with pulmonary
thromboembolism, were statistically significant with NLR
(p<0.001) Table 2. Pulmonary thromboembolism was observed
more frequently as neu and NLR increased and lymp decreased.

Pulmonary thromboembolism was observed more frequently in
patients with recurrent deep vein thrombosis attack, hospitalized
patients with left lower extremity involvement.
According to Roc analysis, neu, lymp, NLR, PLR was determined
to be 0.791 (95% Cl 0.726-0.855), 0.694 (95% Cl 0.617-0.771),
0.820 (95% Cl 0.759-0.880), 0.689 (95% CI 0.609-0.759)
respectively (Figure 1).
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Table 2. Comparison of patients with and without pulmonary thromboembolism
Without PTE n=103 (77.44%)

With PTE n=30(22.56%)

Total n=133 (100%)

P

Age (years old±SD)

63.68±18.73

65.50±19.52

64.10±18.85

p≥0.001

Platelet (180-370x10^3/µL)

252.32±88.58

221.33±84.02

245.39±88.12

p≥0.001

12.42±3.03

11.93±1.95

12.31±2.82

p≥0.001

PDW (9.9-15.4 fL)
Neutrophil (1.56-6.13x10^3/µL)

7.15±4.12

8.27±4.58

7.40±4.68

p≥0.001

Lymphocyte (1.18-3.74x10^3/µL)

1.94 (min 0.30-13.50)

2.04 (min 0.38-18.40)

1.97 (min 0.30-18.40)

p≥0.001

NLR

5.41 (min 0.57-60.10)

7.32 (min 0.35-34.5)

5.84 (min 0.35-60.10)

p≥0.001

PLR

180.18±148.34

184.97±130.06

181.26±144.14

p≥0.001

PCT

0.25 (min 0.00-max 0.50)

0.22 (0.08-0.39)

0.25 (0.00-0.50)

p≥0.001

DVT: deep venous thrombosus. PDW: platelet distribution width. NLR: neutrophil lymphocyte ratio. PLR: platelet lymphocyte ratio. PCT: plateletcrit

in the prevention and acute treatment of venous thrombosis [9].
When the role of neutrophils in the DVT model created in a study
on mice was examined, it was observed that DNA chromatins
released from these inflammatory agents played an active role in the
aggregation of thrombus, and it was suggested that understanding
this mechanism wouldshedlight on the development of new
group drugs in the treatment of DVT [10]. We observed statistical
significance in hematologic parameters which PDW NEU, LYMP,
NLR, PLR according to control group in our study.
The PLR value, which has recently started to attract attention in the
literature, has been reported by Ertaş et al. [11] to see metastasis
and the inflammatory response to it in cancer cases. Although there
is a relationship between DVT, VTE, coronary artery disease and
many inflammatory markers (eg IL-6, IL-8, P-Selectin, TNF-α and
CRP etc.) We also investigated the importance of the role of PLR
in this inflammatory process, and as a result, we observed that
there was significant difference in cases with DVT. No relationship
was found in the study of Çalışkan et al [12].

Figure 1. ROC analysis of Neu, NLR, PLR, lymphocyte

Discussion
DVT is still a common disease with serious morbidity and mortality
if early diagnosis and treatment is not performed. Today, despite
all advanced Technologies and approaches, it is a serious disease
that causes pulmonary embolism, venous gangrene, chronic
venous insufficiency and postthrombotic syndromes [2]. Although
the incidence of DVT has been reported as 0.11% in the American
and European population, it may vary with various factors (eg,
gender, age, race, environmental factors) [2]. The recurrence
rate is reported as 30% according to the analysis in developed
countries [2]. Most of the studies have focused on the diagnosis
and treatment of DVT and prevention from DVT. Although study
participants were concerned with the natüre or treatment of DVT,
they generally considered the end point of itself or of complications
after treatment. DVT quality of life should also be considered.
Quality of life includes a wide range of concepts from mortality
and morbidity, guiding us in therapeutic efficacy [9].
The relationship between thrombosis and inflammatory response
is significant and important. Inflammatory cells are linked by
adhesion molecules, cytokines, and procoagulant microparticles in
a cascade of events. A good understanding of the basic markers of
thrombogenesis and thrombus resolution is extremely important

In the study of Gülen et al., NLR and MPV values were
examined before and after treatment in patients with pulmonary
embolism. NLR, MPV values were found to decrease statistically
significantly after treatment [13]. In the other study when survival
and mortality rates were compared in patients with pulmonary
embolism, a significant correlation was found between mortality
and neutrophil-lymphocyte ratio and mean platelet volume [14].
In the study by Akyıl et al., NLR was found to be a predictor of
long-term mortality in pulmonary embolism [15].
Conclusion
In our study, we observed that the hematological markers of patients
with DVT were significantly higher than the control group. When
we looked at the Roc analysis, we observed that neu, lymp, NLR,
PLR values in hematological parameters were associated with
DVT. Future studies will help explain the relationship between
hemogram parameters and DVT. In the light of the data obtained,
we believe that hemogram parameters are appropriate markers
for the prediction of DVT. However, there is a need for more
comprehensive studies on the course of the disease and the value
of these markers.
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Abstract
In recent years, the emergence of multidrug-resistant Enterobacterales and Pseudomonas aeruginosa strains has become a serious problem due to high morbidity/mortality rates and difficulty in treatment.Treatment options are very limited in infections caused by carbapenem-resistant microorganisms.Ceftazidime/avibactam (CZA) is
a newly developed cephalosporin/beta-lactamase inhibitor combination for the treatment of infections caused by resistant Gram negative microorganisms.In this study,
the in vitro activity of CZAagainst various carbapenem resistant Gram negative microorganisms was evaluated.122 carbapenem-resistant Gram negative bacteria species
were included in the study. Identification of the strains and their antimicrobial susceptibility were performed using conventional methods as well as a BD Phoenix (BectonDickinson, MD, USA) fully automated system. Ceftazidime-avibactam susceptibility was determined using the disk diffusion method (Bioanalyse, Ankara, Turkey)
and the gradient diffusion test (Liofilchem MIC strip test, Italy).In carbapenem-resistant K. pneumoniae strains, gentamicin/amikacin susceptibility was found in 14 strains
(14.3%) and ceftolozane-tazobactam susceptibility was found in only one strain. In P. aeruginosa strains, gentamicin/amikacin susceptibility was seen in 8 strains (33.3%)
and piperacillin tazobactam susceptibility was found in 7 strains (29.2%), and other than these all strains were found to be resistant to all the other antibiotics studied. CZA
susceptibility rates in carbapenem resistant K. pneumoniae and P. aeruginosa strains were found to be 85.7% and 83.3%, respectively.ESBL production and carbapenemase activity were positive in the strains included in the study.The results obtained from this study show that CZA can be a treatment alternative in carbapenem-resistant
Gram negative bacterial infections. More studies are needed in order to monitor the resistance status of these new treatment options against the increasing resistance threat
in hospitals and to determine the appropriate treatment option.
Keywords: Antibiotic resistance, gram negative bacteria, ceftazidime/avibactam

Introduction
Multi-drug-resistant and widely drug-resistant Gram negative
bacterial infections, which have been increasing in hospitalized
patients in recent years, pose a great threat. These infections,
whose treatment options are generally inadequate, can cause high
mortality and morbidity. This increase in resistance, which results
from the increased and sometimes inappropriate use of antibiotics,
raises the interest in new antibiotic options that are in use or
being developed for the treatment of infections with resistant
Gram negative bacteria. While effective antibiotic alternatives are
declining, the number of newly developed antibiotics remains low
in the face of growing resistance [1].

While methicillin-resistant Staphylococcus aureus (MRSA) was
the main bacterium causing resistant infections about 20 years ago,
today multi-drug resistant Gram negative bacteria have become
the primary agents [1]. When the list of priority factors threatening
human health of the World Health Organization is examined, it is seen
that carbapenem-resistant Acinetobacter baumannii, carbapenemresistant P. aeruginosa and Enterobacterales infections resistant to
carbapenem and 3rd generation cephalosporins are at the top [2].
Due to these resistant bacterial infections, which cause the death of
many people and often do not have an effective treatment option,
there has been a serious increase in inappropriate and widespread
use of antibiotics, and the whole world has to face the negative
consequences of this situation [3].

*Corresponding Author: Yeliz Cetinkol, Afyonkarahisar University of Health
Siences Faculty of Medicine, Department of Medical Microbiology,
Afyonkarahisar, Turkey E-mail: dryelizcetinkol@gmail.com

Although the number of new antibiotics used in recent years is quite
limited, data on some newly developed and under development
antibiotics are increasing. Recently, a new β-lactam combination,
ceftazidime/avibactam (CZA), has been approved for the treatment
of infections due to Gram negative bacteria producing class A,
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class C, and class D β-lactamases. CZA is a β-lactam/β-lactamase
inhibitor combination with activity against antibiotic-resistant
Gram negative microorganisms, including many carbapenemresistant strains. Ceftazidime is a 3rd generation cephalosporin
active against P. aeruginosa. Avibactam is an inhibitor of class
A, class C and some class D β-lactamases. The antibacterial
spectrum of CZA covers 95% of P. aeruginosaisolates and >99%
of Enterobacteriaceae, including strains carrying broad-spectrum
β-lactamases (ESBLs) [4]. However, its effects on Acinetobacter
spp, anaerobes and Gram positive bacteria are quite low. Its
combined use with ceftazidime was approved by the US Food and
Drug Administration (FDA) in 2015 for intra-abdominal infections
and complicated urinary tract infections, and in 2018 for hospitalacquired and ventilator- associated pneumonia [4]. CZA appears
to be a promising treatment option today, where there are limited
alternatives for infections caused by various resistant Gram
negative microorganisms. The aim of this study is to evaluate
the in vitro activity of CZA against various carbapenem-resistant
Gram negative microorganisms.
Materials and Methods
In this study, culture samples taken from hospitalized patients in
clinics at Ordu University Medical Faculty Training and Research
Hospital between January 2021 and December 2021 were
investigated. The isolated bacteria and their antibiotic susceptibility
were evaluated and in vitro activity of CZA against carbapenemresistant Gram negative microorganisms was investigated.
In our study, 122 carbapenem-resistant bacterial species cultured
from samples sent from inpatient clinics to the microbiology
laboratory of our hospital were included. Patient samples were
cultured on 5% sheep blood agar (RTA, Kocaeli, Turkey),
chocolate agar (RTA, Kocaeli, Turkey), eosin methylene blueagar
(RTA, Kocaeli, Turkey), sabouraud dextrose agar (RTA, Kocaeli,
Turkey).
Afterwards, these cultivars were incubated aerobically at 37 °C
for 24-48 hours, and at the end of this period, all isolates were
identified by standard microbiological procedures. After the
growth characteristics of Gram-negative bacteria isolated from the
samples with growth, Gram staining, oxidase test and biochemical
tests (reactions in Triple sugar iron agar, Simmon's citrate agar,
Christensen urea agar, movement medium and indole medium).
If necessary, these Gram-negative bacteria isolates were identified
with an automated system. Bacteria in cultures with pure colonies
showing growth were studied and identified in accordance with
the manufacturer's recommendations with the BD Phoenix
(Becton Dickinson, MD, USA) fully automatic system as well
as conventional methods. Antibiotic susceptibility of the isolates
was determined by studying pure bacterial cultures obtained from
the culture with the BD Phoenix (Becton Dickinson, MD, USA)
automated system in line with company recommendations.
ESBL and carbapenemase phenotypic confirmation tests were
performed according to the screening test results. For ESBL
phenotypic confirmation tests; the susceptibility of bacteria
resistant to either or both of the cefotaxime (<21 mm) and
ceftazidime (<22 mm) discs was evaluated against the cefotaxime/
clavulanic acid (30/10 μg) and ceftazidime/clavulanic acid
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(30/10 μg) discs. ESBL was considered positive if the zone around
the combination disk was ≥5 mm wider than the zone of inhibition
of the disk containing cephalosporins alone. For ESBL phenotypic
confirmation of isolates resistant to either or both cefotaxime and
ceftazidime discs, the double-disc synergy method (DDS) was
applied. When cefepime (30 μg) and clavulanic acid (10 μg) were
added together, the enlargement of the zone diameter of the cefepime
disc on the side facing the clavulanic acid disc was considered ESBL
positive [5]. The antimicrobial susceptibility of the strains was
interpreted according to the European Antimicrobial Susceptibility
Test standards (EUCAST), and carbapenemase production was
determined using the EUCAST meropenem disc scanning method
[5]. For carbapenemase phenotypic confirmation tests; production
for; in accordance with EUCAST recommendations, 10 µl of 100
mg/l dipicolinic acid (DPA), 0.2 M EDTA, 60 mg/ml aminophenyl
boronic acid (APBA), 75 mg/l cloxacillin solution were dropped
onto meropenem discs in sterile petri dishes and left for 30
minutes. The inoculum prepared according to the 0.5 McFarland
standard was spread on Mueller Hinton agar plates and one of
each meropenem disc with or without inhibitor was placed on
it. According to the carbapenemase combination disc test, it was
tested whether there was synergy in the discs with inhibitör [5].
CZA susceptibility was determined on Mueller Hinton agar using
the Kirby-Bauer disk diffusion method (Bioanalyse, Ankara,
Turkey) and the gradient diffusion test (Liofilchem MIC strip
test, Italy). In the disk diffusion method, the zone diameters were
evaluated as S ≤13 and R >13 for Enterobacterales species and S
≤17 and R >17 for P. aeruginosa, while the MIC values were taken
as S ≤8 and R >8 for Enterobacterales species and P. aeruginosa
[6].
Results
All of the 122 strains included in the study were isolated from
patients in the intensive care units including 70 (57.4%) females
and 52 (42.6%) males. While 98 (80.3%) of the strains studied
were found to be carbapenem-resistant K. pneumoniae, 24
(19.7%) strains were found to be P. aeruginosa. Considering the
distribution of clinics where the isolates were sent, it was observed
that 70.2% were sent from internal medicine critical care units and
29.8% from surgical intensive care units. When the distribution of
the sample sites was examined, it was seen that they were most
commonly isolated from endotracheal aspirate (ETA) with 40.9%,
blood samples with 26.2% and urine samples with 22.9%.
ESBL production and carbapenemase activity were positive in the
strains included in the study. In carbapenem-resistant K. pneumoniae
strainsgentamicin/amikacin susceptibility was detected in 14
strains (14.3%), ceftolozane-tazobactam susceptibility was
detected in only 1 strain, and resistance to all antibiotics was
observed in all other strains [Table 1]. In P. aeruginosa strains,
gentamicin/amikacin susceptibility was seen in 8 strains (33.3%)
and piperacillin tazobactam susceptibility was found in 7 strains
(29.2%), and other than these all strains were found to be
resistant to all the other antibiotics (carbapenems, cephalosporins,
aminoglycosides, quinolones) studied. CZA susceptibility rates
in carbapenem resistant K. pneumoniae and P. aeruginosastrains
were found to be 85.7% (84/98) and 83.3% (20/24), respectively
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[Table 2]. In addition, when the susceptibility results for CZA were
evaluated with concerning for to testing methods, full concordance
was observed between the disc diffusion and MIC methods for all
strains. The MIC50/MIC90 values of CZA for K. pneumoniae and
P. aeruginosa were ≤0.25 to >32 µg/mL and 0.25 to >32 µg/mL,
respectively [Table 3].
Table 1. Antibiotic susceptibility results of isolates K. pneumoniae
Resistant

Susceptible

n

%

n

%

Ceftazidime-avibactam

14

14.3

84

85.7

Gentamicin/amikacin

84

85.7

14

14.3

Ceftolozane-tazobactam

97

98.97

1

1.02

Piperacillin-tazobactam

98

100

0

0

Cephalosporins

98

100

0

0

Carbapenems

98

100

0

0

Quinolones

98

100

0

0

Trimethoprim/Sulfamethoxazole

98

100

0

0

Table 2. Antibiotic susceptibility results of isolatesP. aeruginosa
Resistant

Susceptible

n

%

n

%

Ceftazidime-avibactam

4

16.7

20

83.3

Gentamicin/amikacin

16

66.6

8

33.3

Piperacillin-tazobactam

17

70.8

7

29.2

Cephalosporins

24

100

0

0

Carbapenems

24

100

0

0

Quinolones

24

100

0

0

Table 3. MIC50/MIC90 values of Ceftazidime/avibactam

Species (no. of isolates)

Percentage of
Susceptible
Strains

MICa(mg/liter)
Range

50%

90%

CRb K. pneumoniae (98)

≤0.25 to >32

1

>32

14.3%

CR P. aeruginosa (24)

0.25 to >32

1

>32

16.6%

MIC, minimum inhibitory concentration, 50% and 90%, MICs at which 50%
and 90% of isolates, respectively, are inhibited. bCR. Carbapenem resistant
a

Discussion
Although the resistance to multiple antimicrobial agents in Gram
negative bacteria producing carbapenemase may vary according to
epidemiological characteristics, it is seen at an increasing rate in
the world. Infections caused by these resistant microorganisms are
associated with long hospital stays, leading to increased health care
costs as well as high mortality rates [7,8]. It has been reported that
metallo-betalactamase (MBL) and K. pneumoniae carbapenemase
(KPC)-mediated carbapenem resistance has started being seen in
enteric Gram negative bacteria since 1996 in the United States and
European countries, and it has begun to spread to other countries
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around the world [9]. Carbapenem resistance was detected in K.
pneumoniae isolate for the first time in our country in 2001, and
other studies showed that MBL (VIM, IMP, NDM-1), KPC and
especially OXA carbapenemases started to increase rapidly [10,11].
In European countries, the problem of carbapenemase started with
the presence of MBLs, but with time OXA-48 carbapenemase
became endemic [12].
CZA is a good alternative therapeutic option for carbapenemresistant strains of K. pneumoniae and P. aeruginosa, which has
recently been approved by the FDA. However, its reimbursement is
only valid for intensive care patients and strains not susceptible to
3rd generation cephalosporins, aminoglycosides and carbapenems.
In a multicenter study on CZA susceptibility in Europe, data from
96 centers from 18 countries were collected and 24.750
Enterobactererales isolates were included in the study. CZA was
found to be the most effective antibiotic in all strains studied.
While it was 96.7% susceptible in MDRs, 98.5% in MBL-negative
isolates in CRE strains were found to be susceptible. Naturally,
as expected, it was found to be ineffective against MBL carrying
isolates [13]. In another study, treatment of carbapenem-resistant
K. pneumoniae bacteremia with CZA was associated with higher
rates of clinical success (P= 0.006) and survival (P= 0.01) compared
to other treatment regimens [14]. However, 3 patients developed
CZA-resistant K. pneumoniae after 10 to 19 days of CZA treatment,
with the first cases of CZA resistance developing during treatment
of CRE infections. Whole genome sequencing was performed and
previously undetected blaKPC-3 mutations were found. Here,
strikingly, the susceptibility of mutations in K. pneumoniae was
restored in two patients by reducing the meropenem MICs by ≥4fold from baseline. While drawing attention to the resistance that
may develop in some other studies, it has been stated that strains
that can develop resistance can be seen without any exposure
to CZA. Along with high efficacy in K. pneumoniae infections
producing KPC, CZA resistance can be observed in 10% of cases
due to a mutation in the blaKPC gene during the treatment process.
However, it was determined as a remarkable finding that the same
strains no longer show the same level of carbapenem resistance
after this mutation [15,16].
In a study conducted in Turkey in which resistance was evaluated,
CZA and carbapenem resistance were not observed in any of the
ESBL-producing E.coli strains. In this study, it was emphasized
that CZA could be an option in the treatment of UTI caused by
ESBL-producing E.coli [17]. In another study investigating the in
vitro sensitivity of CZA in MDR P. aeruginosa strains producing
carbapenemase, CZA resistance was found in 21.8% of the strains
[18]. Again, in a study conducted in our country, a CZA sensitivity
rate of 86% was found for P. aeruginosa (PER-1 beta-lactamase
producing) strains. Terzi et al. observed CZA resistance in 27%
of carbapenemase-producing multidrug-resistant K. pneumoniae
isolates [19]. In a recent pilot study in Turkey, 95.2% of the total
318 isolates whose CZA susceptibility was examined among
carbapenem-resistant Enterobacterales were susceptible to CZA;
It was found that 4.76% of the isolates were resistant to CZA [20].
Although a higher rate of CZA resistance was found in our study
with a resistance rate of 14.8% compared to the last study, this rate
is compatible with other studies. These different resistance results
can be attributed to MDR of the strains included in our study and
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possible differences in carbapenemase genes or different resistance
mechanisms. Considering the increasing resistance rates, taking
into account the resistance status while deciding on the treatment
is one of the important parameters that will affect the treatment
results [21].
In a study evaluating the results of disk diffusion, gradient
diffusion test and reference method broth microdilution for CZA
against Enterobacterales clinical isolates, 458 Enterobacterales
isolates isolated from 54 medical centers were examined and it
was found that the results of disk diffusion and gradient diffusion
test performed well against Enterobacterales clinical isolates [22].
However, in another study, the sensitivity results of 302 clinical
Enterobacterales isolates and P. aeruginosa isolates for CZA were
compared with broth microdilution, gradient diffusion test and
disk diffusion method, and it was found that the performance of the
gradient diffusion test was better than the disk diffusion method
[23]. We urgently need an economical and practical method for the
accurate detection of CZA activity. In our study, the disc diffusion
method and gradient diffusion test were used to determine the
in vitro activity of CZA, and the results were found to be fully
compatible. In the light of these findings, it has been determined
that the disk diffusion method is a practical method that can be
routinely applied to alleviate the workload of the laboratory and
reduce the cost.
Conclusion
In conclusion, although our study showed that CZA is a good
alternative therapeutic option for carbapenem-resistant K.
pneumoniae and P. aeruginosa strains, the 14.8% rate of CZA
resistance detected is remarkable and should be considered. It is
known that obtaining susceptibility test results early increases
clinical success by enabling early treatment. The principles
of rational antibiotic use should be followed to prevent the
development of resistance which can be seen even in the last option
of antibiotics in treatment. Susceptibility testing for CZA should be
routinely performed in laboratories and results should be followed
up to date. In this area, there is a need for larger multicenter studies
with a combination of laboratory and clinical data.
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Abstract
Forensic DNA studies is a powerful tool in criminal investigations and paternity test. In recent years, STR (Short Tandem Repeat) DNA loci are being used more and
more in forensic identification all over the world. In this context, polymorphism rates and frequency of the SE33 region, which is an autosomal STR locus, is aimed to be
determined about its reliability. Evaluations were made on the samples of 500 individuals who did not have close relatives. Genomic DNA isolation was carried out by
DNA isolation kits (EZ-1 investigator kit and Power Plex Fusion 6C Direct kit) previously by the authorized staff of İzmir Forensic Medicine Group Presidency. SE33
STR locus amplification was achieved with the Powerplex Fusion 6C kit from the isolated DNA. In the study, homozygote genotype rate was 5.4%, heterozygote genotype
rate was 94.6%, power of discrimination (PD) 0.992 and matching probability (PM) was 0.008. The lowest frequency alleles were determined as 7,10,16.3,17.2,23,24,29,
34.2,35.2,37 alleles with 0.1%. It is seen that SE33 STR locus is a strong marker in forensic identification compared to other studies in terms of power of discrimination
and matching probability.
Keywords: GSE33 loci, STR, polymorphism, forensic identification

Introduction
SE33 was first reported as an STR marker neighboring to a beta
actin related pseudogene (ACTBP2, also historically used as the
STR locus name) on chromosome 6. [1]. The repetition set was
determined as (AAAG)n [2,3]. In 1993, extended sequencing of
the region was removed and concluded that the variation in SE33
was more extensive than previous studies showed. [4].
SE33 has been incorporated into several STR kits because it's high
polymorphism, it’s power of discrimination and the fact that more
than 140 alleles have been reported to this day [5-7]. STR analysis
is widely used in forensic identification. STR DNA analysis have

*Corresponding Author: Ismail Degerli, Manisa Celal Bayar University, Faculty
of Medical, Department of Medical Biology, Manisa, Turkey
E-mail: ismaildegerlisalihli@gmail.com

a great importance in polymorphism and population genetics
studies for reasons such as specific discrimination and reliability.
In order to use a genetic marker safely in forensic sciences, it is
necessary to know the polymorphic properties such as homozygot,
heterozygot states and allele frequency of a certain population.
Many autosomal loci are used in forensic identification. SE33 STR
locus is one of the most distinguishing regions among these locus.
Forensic identification conventionally started with the 13 CODIS
core STR loci [8]. However, STR loci with high discriminatory
power were needed to prevent errors for cases such as increased
regional polymorphism similarity rates and close consanguineous
marriages in Turkey. In addition to the high rate of consanguineous
marriages, it is necessary to identify the parents of individuals who
may arise from incestuous relationships. It has been reported that
SE33 is a strong marker for identification in many regions outside
our country [9-11]. This situation needs to be tested in forensic
cases in our country.
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On the other hand considering the data of the strbase.nist.gov
website; SE33 has the highest mutation rate when that compared
to other STR loci. Therefore, we wanted to examine the forensic
parameters of SE33 and especially to evaluate the data of our
country's population. The lack of large-scale data on SE33 in the
Turkish population and the fact that previous studies have been
studied with a low number of samples encouraged us to conduct
this study. Our aim with this study is to reveal the success of SE33 in
forensic identification in terms of Turkey. This study is to examine
whether SE33 STR locus is a distinctive marker and to continue its
use in forensic identification. It is aimed to reveal allele frequency
values, heterozygot genotype, homozygot genotype frequency
values of this locus.

recommended protocols for PowerPlex_ Fusion system (Promega,
Madison, WI, USA).

Materials and Methods

Analysis of data

This study is a retrospective study and we analyzed a total of 500
unrelated individuals to calculate the population allele frequency.
analysis completed data were obtained from Izmir Forensic
Medicine Group Presidency, Department of Biology, Republic
of Turkey. Data taken from applicants between January and June
2018. This study was done on the archive data of the results.
Laboratory work has not been conducted using biological material.

The data were analyzed using the Gene Mapper v1.4 software
and Microsoft Excel (Microsoft). Genotyping results were studied
twice for reliability and results were compared. The data were
obtained from İzmir Forensic Medicine Group Presidency, Biology
Department and this place is a member organization of German
DNA profiling (GEDNAP). In this context, periodic verification
studies are carried out.

DNA isolation and PCR

Statistical analysis

For DNA isolation, authorized staff of İzmir Forensic Medicine
Group Presidency followed the manufacturers recommended
protocols for EZ-1 investigator DNA isolation kit (Qiagen Hilden,
Germany) and Power Plex Fusion system (Promega, Madison,
WI, USA). For PCR amplification authorized staff of Izmir
Forensic Medicine Group Presidency followed the manufacturers

Statistical analysis including, allelic and genotype frequencies,
power of discrimination (PD), Matcing probabilty (MP),
Polymorphism information content (PIC), Power of exclusion
(PE), Typical paternity index (TPI) were performed using the
Promega Power Stats excel software for 500 unrelated individuals.

Genotyping
Amplification and fluorescence detection were performed with the
PowerPlex® Fusion 6C System kit. WEN Internal Lane Standart
500 size standard (Promega, Madison, WI, USA) were used for
capillary electrophoresis of Power Plex Fusion PCR Amplification
kit. The electrophoresis was run on a ABI 3500xl genetic analyzer.
Allele indications were named according to the recommendations
of the DNA Commission of the International Society of Forensic
Genetics (ISFG) [12,13]

Figure 1. Distribution of detected alleles. Among a total of 1000 alleles, 18 alleles have been detected 87 times and it is the most common allele
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Table 1. Distribution of number and frequency values of all homozygot genotypes
Homozygotes Genotype

n:500

%

16 - 16

2

0.4%

16.2 - 16.2

1

0.2%

17 - 17

5

1%

18 - 18

3

0.6%

19 - 19

3

0.6%

21 - 21

1

0.2%

23.2 - 23.2

1

0.2%

26.2 - 26.2

2

0.4%

27.2 - 27.2

2

0.4%

28.2 - 28.2

1

0.2%

29.2 - 29.2

3

0.6%

31.2 - 31.2

1

0.2%

33.2 - 33.2

2

0.4%

473

94.8%

Heterozygotes Genotype
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Results
SE33 STR locus polymorphism can be detected at different
frequencies in different societies. Very high degree of
heterozygosity, power of discrimination and power of exclusion
in SE33 STR locus were reported in other population analyses
as U.S, Germany and Portugal [6,14,15]. In order to compare the
accuracy and consistency of the data obtained, a global comparison
was made with data from different geographies and different ethnic
groups.
In our study, 47 different alleles belonging to the SE33 locus were
detected. Among all the alleles, the allel 18 was the most common
with 8.7%. The least common allele was 7,10,16.3,17.2,23,24,29,
34.2,35.2,37 alleles with a frequency of 0.1% among all alleles.
A total of 209 different genotypes were seen, including 196
heterozygous and 13 homozygous genotypes. In this study
we demonstrate that SE33 is one of the best STR for forensic
identification purposes because forensic statistics parameters;
Power of discrimination (PD):0.992, Matcing probabilty
(MP):0.008, Polymorphism information content(PIC):0.95, Power
of exclusion (PE):0.89, Typical paternity index (TPI):9.26.
Findings from different countries around the world
Power of discrimination of SE33 STR loci in İndia population
determined as 0.990 [16]. In another study; in the Pakistani
population; Forensic statistics parameters for the SE33 STR locus
were Power of discrimination (PD):0.991, Power of exclusion
(PE):0.769, Polymorphism information content(PIC):0.95 which
Forensic statistics parameters for SE33 STR locus was determined
[17].
In the study conducted in the Jordanian population; they was
determined power of discrimination (PD) value as 0.983 and the
rates of heterozygot observed as 0.881 by Al-Eitan et al [18].

Figure 2. Table showing the number of homozygous and heterozygous 500
individuals
Table 2. Distribution of Forensic and Paternity parameters for the SE33 locus
among all individuals
Forensic and Paternity Statistics
PM (Matching Probability)

0.008

PD (Power of Discrimination)

0.992

PIC (Polymorpfic information content)

0.95

PE (Power of Exclusion)

0.89

TPE (Typical Paternity Index)

9.26

Frequency study in the German population, the power of
discrimination was found 0.987 and the observed heterozygosity
was found 0.951 for SE33 [19]. In 175 Japanese individuals,
forensic parameter data of the SE33 locus were reported as power
of discrimination (PD): 0.9872, Polymorphic Information Content
(PIC): 0.9331, Typical paternity index (TPI): 6.7308 and observed
Homozygosity (H): 0.0743 [20]. In the Korean population, for
990 healthy individuals, SE33 was determined to be the most
informative locus compared to other STR loci used in forensic
identification [21]. In addition, forensic parameter data belonging
to SE33 were determined as observed heterozygosity (Hobs):
0.9475, Probability of Matching (PM): 0.0080 and polymorphic
information content (PIC): 0.8930 [21]. According to the data
of 543 Bahrain individuals, SE33 was the most informative
region compared to other STR loci in the study because Power
Discrimination (PD) was determined as 0.9937 [22].
As stated above , our results are similar to the population studies
and results obtained on SE33 around the world. Even when looking
at forensic parameters such as Power of Discrimination, Matching
of Probabilty, Polymorphic Information Content, Typical Paternity
Index and heterozygous rates, higher values were detected.
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Population data for other STR loci
In a study conducted in the European population, they was
determined power of discrimination (PD): 0.977 for D1S1656
STR locus; 0.977 for D12S391 STR locus; 0.971 for D21S2055
STR locus by Iyavoo et al. [23]. Heterozygot rate values for the
same loci were found to be 0,900, 0,896, 0.875 respectively [23].
In the same study in South Asia population, they was determined
power of discrimination (PD): 0.972 for D1S1656 STR locus;
0.963 for D12S391 STR locus; 0.980 for D21S2055 STR locus .
And than Heterozygot rate values for the same loci were found to
be 0.888, 0.859, 0.901 respectively [23].
In a study conducted in the European population, they was
determined power of discrimination (PD): 0.9613 for D18S51
STR loci; 0.9322 for D2S441 STR loci; 0.9349 for D91S2157 STR
loci [24,25]. Considering the data of the present loci (D1S1656,
D12S391, D21S2055, D18S51, D2S441, D9S2157), the values we
obtained for the SE33 locus are quite sufficient for identification.
Some population studies on the SE33 STR locus in Turkey are
as follows
Data for SE33 (ACTBP2) have been published from 1995
in Southern Turkey: the discrimination index (or Power of
Discrimination) is 0.99 observed heterozygosity is 0.91 and Mean
exclusion Chance (MEC) or Power of Exclusion (PE) is 0.89
[26]. Population data obtained from 147 individuals in Adana
city of Turkey have indicated that the power of discrimination
(PD):0.9773, observed heterozygosity: 0.8535 and MEC(or Power
of Exclusion) 0.7991 [27]. The results of the study conducted
with samples obtained from the South East region of the country;
Population (n): 257, PD: 0.992 PM: 0.008 PIC: 0.95 PE: 0.841
TPE: 6.43 observed heterozygosity 92.2 [28].
Discussion
As stated before, the forensic parameters we obtained in our study;
Population (n): 500 PD: 0.992 PM: 0.008 PIC: 0.95 PE: 0.89 TPE:
9.26 heterozygote is 94.6. Compared to the studies mentioned
above (Alper B et al. 1995, Lászik A et al. 2001, Bozman N et
al. 2018, especially studies with the Turkish population), we
supported our study with a larger population number. Bozman N.
et al. (2018) and our study's (PD), (PM) and (PIC) parameters have
the same values. However, the typical paternity index (TPI) and
heterozygosity parameters were found to be higher in our study.
In addition, the sensitivity to select unrelated individuals and
the fact that the selected individuals come from cities with high
immigration (Izmir, Manisa, Denizli, Aydın and Balıkesir) are the
factors that make our study stronger. Therefore, the calculated
forensic parameters and observed alleles are capable of reflecting
the Turkish population homogeneously and widely. Obtaining the
data from the accredited institution that cooperates with GEDNAP
makes the results reliable.
Conclusion
In our data, it was presented that the SE33 STR locus is a
powerful tool that provides the forensic parameters required
for the identification of individuals. As a result of the data we

Med Science 2022;11(3):1044-8

have obtained, we report that the SE33 can be used safely in
identification.
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Abstract
Depression, and anxiety are considered to be linked with hypertension. In our study, we planned to investigate association between depression /anxiety and hypertension
(HT) in young patients . A cross sectional study was conducted .The study group consisted of 175 patients under 45 years of age with a mean arterial blood pressure above
130/80 in 24-hour ambulatory blood pressure monitoring. The control group consisted of 125 volunteer health workers under 45 years of age with a mean arterial blood
pressure below 130/80 in 24-hour ambulatory blood pressure monitoring. All the participants were requested to answer the questions of 'Hospital Anxiety Depression
Scale' (HADS). A score of above 10 was defined as depression or anxiety based on the chosen scale. In the study group ,the mean age was 38.15±4.62 years and the ratio
of male was 45 % where as in the control group ,the mean age was 38.44±4.63 years and the ratio of male was %46. (P:0.537 for mean age, P:0.866 for the ratio of male
). The active smoking rate and the body mass index (BMI) value were significantly higher in the study group (p:0.005 and p: 0.029 respectively). The study group had the
higher median anxiety score and depression score (p<0.001). Body mass index (BMI) (HR: 1.102, CI:1.014-1.199, p:0.023) HADS anxiety and depression scores above
10 (HR: 21.989, CI: 8.280-58.397, p:<0.001 and HR: 29.087, CI: 8.579–98.624, p<0.001 respectively) were associated with HT. In our study, the presence of depression/
anxiety determined by HADS score and high BMI values were found to be associated with hypertension in patients under 45 years of age.
Keywords: Young people, hypertension, depression, anxiety, Hospital Anxiety Depression Scale, body mass index

Introduction
Systemic arterial hypertension (HT) remains a significant risk
factor for all-cause mortality and morbidity in developed countries
particularly when underdiagnosed and undertreated [1]. About 30%
of the global population has HT, and the prevalence is estimated
to rise %37 by 2030 [2]. However, an sufficient blood pressure
(BP) control could be succeeded in less than half of patients taking
treatment [3,4].
Although the underlying mechanisms of hypertension have
not been exactly determined ,it is considered to originate from
a total contribution of genetic factors and many risk factors
such as sedentary lifestyle, obesity, aging, salty diet, depression
smoking, and stress [1,5]. The current guidelines recommend to

*Corresponding Author: Fatih Levent, Bursa University of Health Science,
High Specialization Training and Research Hospital, Department of Cardiology
Specialist, Bursa, Turkey E-mail: fatihlevent85@hotmail.com

avoid psychological stress based on much evidence supporting the
relationship between psychological stress and HT [6-9].
According to a comprehensive literature review, the mental stress
related conditions such as workload, sleep disturbances and job
dissatisfaction have been associated with HT [10,11]. Depression
has also been found to increase cardiovascular mortality and
morbidity in young population [12-14].
In our study, we aimed to investigate relationship of depression /
anxiety with HT in young patients.
Materials and Methods
The study was designed as a cross sectional study and conducted
between January 2020 and June 2020 in the cardiology outpatient
clinic of a high-volume center. The study was approved by the
Clinical Research Ethics Committee of Yuksek Ihtisas Training
& Research Hospital with the decision number 2011-KAEK-25
2022/02-28, dated 09.02.2022.
The patients under 45 years of age who admitted to the outpatient
clinic for HT were evaluated. (N:336) After excluding individuals
with a history of chronic disease, any drug usage in the last
1044
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month,suspected or definitive secondary hypertension that was
diagnosed with the methods which Viera et al. recommended in
their study (Magnetic resonance imaging in the presence of signs or
symptoms of coarctation of the aorta, doppler ultrasonography of
renal arteries for all the patients under 45 years of age who admitted
to the outpatient clinic for HT, thyroid-stimulating hormone in the
presence of signs or symptoms of thyroid disorders aldosterone/
renin ratio in the presence of hypokalemia, polysomnography
(sleep study) in the presence of signs or symptoms of obstructive
sleep apnea, 24-hour urinary fractionated metanephrines and
plasma free metanephrine in the presence of signs or symptoms
of pheochromocytoma and 24-hour urinary cortisol and low-dose
dexamethasone suppression test in the the presence of signs or
symptoms of cushing syndrome) [15] and any arrhythmia in the
resting electrocardiography (ECG), we included those having
a mean systolic blood pressure (SBP) above 130mmhg and a
mean diastolic blood pressure (DBP) above 80mmhg in the 24hour ambulatory arterial blood pressure measurement performed
following a mean measurement of SBP above 140 mmhg in
the office. The patients diagnosed with white coat hypertension
(defined as SBP>140 mmhg in the office but mean SBP<130mmhg
and DBP<80 mmhg in the ambulatory measurement) were also
not evaluated. A total of 117 patients were excluded. Then, we
conducted the study with the remaining 175 hypertensive young
patients (the study group).
A control group was composed of 125 volunteer health workers
who were found to have 'normal arterial blood pressure’. Normal
arterial blood pressure was described as a mean systolic blood
pressure under 130mmHg and a diastolic blood pressure under
80mmHg in the 24-hour ambulatory blood pressure following a
mean measurement of systolic blood pressure under 140mmhg and
diastolic blood pressure under 90mmhg . Similarly, patients with
a history of chronic disease, any arrhythmia on their resting ECG,
and patients with a history of any drug usage in the last one month
were excluded. All the participants provided written informed
consent at the beginning of the study.
Arterial blood pressure measurements were performed as
recommended in the European Society of Cardiology (ESC)
guideline on hypertension published in 2018 [16]. Before
measuring blood pressure, the participants were seated for at
least 5minutes in a enlightened and quiet room.The participants
did not use nicotine and caffeinated substances within half an
hour before the measurement. The upper arm was maintained
at heart level when measuring brachial blood pressure. In the
measurement, Korotkoff I and Korotkov V sounds were referred to
systolic blood pressure and diastolic blood pressure, respectively.
After measuring blood pressure from both arms, a total of three
measurements were taken in the arm with higher blood pressure
with an interval of 2minutes. If the systolic blood pressure in the
second measurement was more than 10mmhg higher or lower than
that in the first measurement, additional measurements were taken.
Finally, the average of the last two blood pressure measurements
was accepted as the patient's blood pressure. All of the blood
pressure measurements were taken manually from the brachial
artery. A newly calibrated ERKA Perfect Aneroid 56 mm model
sphygmomanometer (Kallmeyer Medizintechnik GmbH & Co.KG
ImFarchet 15 83646 Bad Tölz Germany) and a stethoscope were
used for the blood pressure measurements. 5-size cuff (34-43cm)
was used for the participants with thick arms (>32cm) whereas
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3-size cuff (20.5-28cm) was preferred for the participants with very
thin arms. 4-size cuff (27-35cm) was used for the rest majority.
Measurements were made by two clinicians blinded to the results
of the study. A kappa index of agreement analysis was performed
with the blood pressure measurements of 50 random patients
before the study. The analysis showed that intra-agreements
and inter-agreements of the clinicians in distinguishing between
'hypertension' and 'normal blood pressure' were appropriate
(k=0.95;95% CI, 0.88-1.00, and k=0.92;95% CI, 0.81-1.00). After
the office measurements were completed, a 24-hour ambulatory
blood pressure monitoring was performed using a Firstmed brand
device with a newly calibrated adult cuff (Model:ABPM-50) for
each of the participants. The measurements were taken every 30
minutes during the day (between 07:00 and 23:00) and every
hour at night (between 23:00 and 07:00).The monitorization was
repeated when the number of measurements was below 70%.
Demographic and laboratory findings of the study group and
control group were recorded. In order to assess depression and
anxiety, we preferred the 'Hospital Anxiety Depression Scale'
(HADS). The participants were requested to answer the questions
of HADS in a quiet office environment where they were alone.
Based on the answers given to a total of 14 questions, separate
standard scorings were made for both depression and anxiety. 0-7
points are called as normal, 8-10 points as borderline and 11-14
points as a definite case of depression or anxiety [17].
Statistical analysis
IBM SPSS Statistics 24.0 was prefered to conduct all statistical
analyses.The assumption of normality was determined by the
Shapiro Wilk test. Continuous variables were described as mean +
standard deviation (SD) if normally distributed ,whereas continuous
variables were described as median (25th-75th) if non-normally
distributed. Categorical variables were described as percentages
(%). To compare continuous variables in the two groups, (study
group and control group) the Student’s t test or,the Mann Whitney
U test were used. Chi-square test was used to compare categorical
variables.Univariate and multivariate logistic regression analyse
were used to determine the factors associated with HT. The
multivariate analysis was performed with the variables that were
determined to be statistically significant in univariate analysis. A
two-sided p<0.05 was accepted as statistically signiﬁcant. The
correlation between HADS anxiety score and HADS depression
score was measured with the Spearman’s rank correlation
coefficient.
Results
175 patients participated in the study group (mean age: 38.15±4.62
years, %45 male) whereas 125 healthy volunteer participated in
the control group (mean age:38.44±4.63 years %46 male). Both
active smoking rates and body mass index (BMI) values were
significantly higher in the study group (p:0.005 and p:0.029
respectively).
Both anxiety score and depression score were significantly
higher among the study subjects. (anxiety score [median]: 10 vs
5,p<0.001 depression score [median]:10 vs 5,p<0.001). The cases
of depression and anxiety were significantly more in the study
group (P<0.001). The comparisons of the characteristics and
scores were shown in table 1.
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Table1. Clinical characteristics of study subjects
Study group
(n:175)

Control
group (n:125)

P
value

Age year, mean+ SD

38.15±4.62

38.44±4.63

0.537

Gender (male) N(%)

80(%45)

58(%46)

0.866

Active smoking N(%)

75(%42.9)

34(%27.2)

0.005

History of Parental

69(%39.4)

47(%37.6)

0.748

BMI, kg/m2, median (25th-75th)

25(21-30)

23(19-26)

0.029

Hemoglobin mg/dl, mean+SD

14.75±1.65

14.51±1.93

0.923

Sodium mEq/L,mean+SD

131.98+3.61

132.01+3.67

0.949

4.27+0.38

4.29 +0.41

0.773

99.19±11,19

99.61±11.56

0.753

0.92±0.14

0.92±0.14

0.807

LDL mg/dl,mean+SD

126.73±27.18

125.16±27.01

0.622

TG mg/dl, mean+SD

211.84+75.47

208.28+75.89

0.689

5.94+1.02

5.93+ 1.05

0.940

HADSd median(25 -75 )

10(8-11)

5(4-7)

<0.001

HADSa median (25th-75th)

10(9-12)

5(3-8)

<0.001

Cases of Depression N(%)

67 (%38.3)

3(%2.4)

<0.001

Cases of Anxiety N(%)

81(%46.3)

5(%4.0)

<0.001
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The distribution of depression and anxiety scores in the both
groups were shown in Figures 1 and 2 respectively.

hypertension N(%)

Potassiummmol/L ,mean+SD
FBG mg/dl,mean+SD
Kreatinine mg/dl,mean+SD

Uricacide mg/dl, mean+SD
th

th

Figure 1. Distribution of depression scores of hypertension group and control
group

BMI:Body mass index FBG:Fast blood glucose LDL:Low-density lipoprotein TG:Trigliserid HADSd: Hospital anxiety-depression scale (for depression)
HADSa: Hospital anxiety-depression scale (for anxiety)

HADS anxiety score and HADS depression score were found to be
poorly correlated with each other (r:0,405, p<0.001). In univariate
and follow up multivariate regression analyse, BMI (HR: 1.102,
CI: 1.014-1.199, p:0.023) and HADS anxiety and depression
scores above 10 (HR: 21.989, CI: 8.280 -58.397, p:<0.001 and
HR: 29.087, CI: 8.579–98.624, p<0,001 respectively) were found
to be associated with HT (Table 2 ).
Table1. Univariate and Multivariate regression analysis to determine independent predictors for Hypertension
Univariate Analysis
Variables

HR

95 % CI

P value

Active smoking

2.007

1.224-3.292

0.006

BMI

1.045

1.004-1.088

0.030

HADSd> 11

25.228

7.711-82.537

<0.001

HADSa> 11

20.681

8.057-53.083

<0.001

Multivariate Analysis
Variables

HR

95 % CI

P value

Active smoking

0.839

0.350-2.014

0.695

BMI

1.102

1.014-1.199

0.023

HADSd> 11

29.087

8.579 – 98.624

<0.001

HADSa>11

21.989

8.280 -58.397

<0.001

BMI:Body mass index CI: Confidence interval,HADSa: Hospital anxiety-depression scale (for anxiety) HADSd:Hospital anxiety-depression scale (for depression) HR: Hazard ratio,

Figure 2. Distribution of anxiety scores of hypertension group and control group

Discussion
To the best of our knowledge, this paper is the ﬁrst to assess young
hypertensive patients for depression and anxiety using HADS. In
this study, we aimed to elucidate whether or not the relationship
between depression/anxiety and hypertension remains strong in a
specific group,that is young individuals. The current study showed
that the HADS anxiety and depression scores, active smoking
rates and BMI values were significantly higher in the young
hypertensive participants than the normotensive volunteers. In
multivariate regression analysis it was shown that HADS scores
and BMI value were strongly associated with HT in young people.
In a review of 21 articles that investigated the association between
HT and psychosocial stressors, psychosocial stressors such as
occupational stress were found to increase the risk of developing
HT [12].
In another meta-analysis conducted in 2017 by Mei-Yan Liu et
al., 11 studies involving 5696 participants were analyzed. The
findings indicated that psychosocial stress is predisposing factor
for HT [18].
In 2020, D Collazos-Perdomo et al. showed that depression was
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more frequent in patients with HT and vice versa, indicating that
HT and depression interact with each other [19].
Some studies investigating the association between depression
and HT had conflicting findings. In the study of Hun et al., no
relationship was found between HT and depression [20]. Licht
et al. showed that depression is associated with decreased blood
pressure [21].
Similar to ours ,in a study by Cheunget al.,the HADS scale
was used to investigate the relationship between hypertension
and anxiety/depression. This study reported that both anxiety
and depression scores were not found to be predictors for HT
whereas age, family history and waist circumference were found
to be independent predictors of HT. However, there are many
differences between the two studies. Cheung et al.did not include a
special study population based on age whereas our study consisted
of only participants under the age of 45. In the study of Cheung
et al., HT was diagnosed only by manual measurement, whereas
in our study, it was necessary for a diagnosis of HT to have the
values above the thresholds in both manual and ambulatory blood
pressure monitoring [22].
In parallel with the results of the current study, high BMI
has been shown to have a significant relationship with HT in
many previous studies [23,24]. It is considered that cytokines
and adipokines released from increased adipose tissue cause
endothelial dysfunction and reduced nitricoxide release ,resulting
in HT [25,26]. In addition, increased activity of sympathetic
nervou system (SNS) and sodium retention in obesity may lead to
hypertension [27].
There is a complex interaction between HT and anxiety. Anxiety
activates renin-angiotensin system and increases angiotensin II
[27,28]. Moreover, it has been shown that anxiety stimulates SNS
and vasovagal reflex [29,30]. Similarly, depression has been found
to activate hypothalamic–pituitary–adrenal (HPA)-axis and SNS,
both of which play a significant role in hypertension [31,32].
Based on the finding that depression and anxiety are strongly
related to hypertension in younger individuals, it can be considered
that antidepressant drugs and /or psychotherapy can be therapeutic
for hypertension in younger patients. However, further studies are
needed to confirm this hypothesis.
Conclusion
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Abstract
The aim of this study is to evaluate the effect of emotional nutrition on body weight and eating habits in adults. 2461 volunteers between the ages of 18-and 65 (40.7±13.6
years) participated in this cross-sectional study (M=677, F=1784). Research data were collected with a face-to-face questionnaire. The participants' nutritional habits and
status were evaluated with the three-factor eating questionnaire (TFEQ) and a 24-hour dietary recall form. The “International Physical Activity Assessment Questionnaire
- Short Form” was used to determine the physical activity level of individuals. Body mass index was calculated by measuring height and body weight. At the end of the
study, it was found that 34.5% of the participants were overweight, and 25.1% were obese. The uncontrolled eating and hunger score were significantly higher, whereas
it was low in cognitive restraint in individuals who consumed grains as much or more than recommended (p<0.05). And higher cognitive restraint score was found in
those who stated that they consumed the milk and dairy products, vegetable and fruit groups as much or more than recommended and the grains less than recommended
(p<0.05). In addition, dietary disinhibition (OR=1.142, 95% CI=1.097-1.189), cognitive restriction (OR=1.076, 95% CI=1.050-1.103) and fasting (OR=1.084, 95%
CI=1.033-1.137) scores of TEFQ sub-factors been shown to significantly increase the risk of being overweight/obese (p<0.001). These results show that emotional eating
has a significant effect on body weight. For this reason, a multidisciplinary approach is required to evaluate the effect of diet therapy and nutrition on the patient and take
into account the patient's emotional state, especially in the treatment and control of obesity.
Keywords: Emotional eating, body weight, eating habits, body mass index (BMI)

Introduction
Obesity, which is the etiology of many chronic diseases, is one of
the health problems increasing day by day. It has been determined
that approximately 107.7 million children and 603.7 million adults
worldwide are obese, and the prevalence of obesity has doubled in
more than 70 countries since 1980 [1]. Although the World Health
Organization has aimed to reduce the prevalence of obesity by
2025, it does not seem possible to reach this target at the current
rate of increase [2]. Obesity is an important health problem in our
country. In the Turkey Nutrition and Health Survey (TBSA-2017),
it was determined that the rate of overweight or obese individuals
increased compared to the previous study and reached 69.1% [3].
Obesity, which is a multifactorial disease in which genetic,
biological, and environmental factors are involved in its etiology,

*Corresponding Author: Esma Asi̇ l, Ankara University, Faculty of Health
Sciences, Department of Nutrition and Dietetics, Ankara, Turkey
E-mail: energin@health.ankara.edu.tr

basically develops with an increase in adipose tissue due to the
energy taken with the diet more than the expenditure [4-7]. Various
types of eating behaviors, such as the loss of control over food
intake, and the tendency to overeat, which often develops in
the presence of emotional stress, are associated with obesity. In
addition, it is claimed that dietary restriction, which is common in
modern societies today, plays a role in the development of obesity
[8]. Studies show that positive or negative emotional state in
people changes the amount of food consumption and often causes
an increase [9, 10]. In addition, the types of foods consumed may
change depending on the mood change [11]. It was determined that
negative mood affects the type of food consumed more [11], and
positive mood affects the amount of food consumed [10]. These
show that eating has a psychological aspect, and emotional eating
shapes eating habits.
Emotional eating often leads to higher consumption of foods high
in fat and sugar, called “palatable foods,” and overeating [9]. This
situation has an essential role in developing adipose tissue increase
and obesity. Understanding body weight-related eating behaviors
allows the development of behavioral interventions to prevent the
development of obesity. The Three-Factor Eating Questionnaire
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(TFEQ) was also developed by Stunkard et al [12]. In studies
conducted with the three-factor nutrition questionnaire, it has been
shown that emotional eating, uncontrolled eating, and cognitive
eating restriction scores vary according to obesity in individuals
[13,14]. This study, it was aimed to evaluate the relationship
between emotional eating status and body weight and eating habits
in adults.

consumption, the Food and Food Photo Catalogue was used to
determine the portions [18]. The contents of the meals included
in the participants' consumption were questioned one by one, and
in cases where no answer could be obtained, the recipes in the
Standard Food Tariffs book were used [19]. The obtained food
consumption record was analyzed with the help of the BEBIS
program.

Materials and Methods

Anthropometric measurements

This study was conducted with 2461 adult individuals who applied
to 15 Family Health or Community Health Centers in Ankara.
Ethical approval of the study was obtained from Ankara University
Ethics Committee (19/06/2017-11/197). The general information
of the participants who agreed to participate in the study and signed
the consent form was recorded with a questionnaire prepared
by the researchers. Volunteer adult individuals between the ages
of 18-and 65 were included in the study, and those with eating
disorders or any psychiatric diagnosis and pregnant women were
not included. In the questionnaire, there are questions to determine
the general knowledge and nutritional habits of the participants, as
well as food consumption and physical activity registration form.
In addition, the height and body weight of the participants were
measured.

The height and body weight of the participants were measured
following the technique [20]. Body mass indexes (BMI) were
calculated from the individuals' measured body weight and height
values, and they were evaluated as <18.5 underweight, 18.5-24.99
normal, 25.0-29.99 overweight, and ≥30.0 obese, according to the
World Health Organization's BMI classification [21].

Nutrition habits

Statistical analysis

The participants' dietary habits were questioned by using the
questions prepared by the researchers and TFEQ. In order to
determine the consumption of milk and dairy products, meat and
products, eggs and legumes, bread and grains, and fresh vegetables
and fruits, the participants were asked questions prepared in
line with the portion recommendations for adults in the Turkish
Nutrition Guide [15]. Participants stated their daily consumption
amounts for each food group as "less than the recommended
amount," "up to the recommended amount," or "more than the
recommended amount." Portion examples for food groups are also
included to make the questions more descriptive.

Statistical analyzes were performed using the SPSS (IBM SPSS
Statistics 21) package program. Mean and standard deviation for
numerical variables, percentage values, and frequency tables for
categorical variables were used. The scores obtained from the
three-factor nutrition questionnaire subscales were divided into
quarters, and energy and macronutrient intake were evaluated.
Risk factors affecting individuals' being overweight or obese were
determined by binary logistic regression analysis. The backward
Elimination Method (Backward: LR) was used to determine
statistically significant variables. The Hosmer-Lemeshow test was
also applied to evaluate the goodness of fit of the obtained model.
The statistical significance level was accepted as p<0.05.

The 3-Factor Eating Questionnaire, which was developed to
measure the behavioral and cognitive components of eating,
was reduced to 18 items by Karlsson et al [16]. Turkish validity
and reliability of TFEQ were performed by Kıraç et al [17]. All
of the items in the questionnaire are in 4-point Likert type. The
answers are scored as "definitely wrong," "1", "mostly wrong,"
2, "absolutely right," 3, and "mostly right" 4. A high score from
any of the sub-factors in the questionnaire indicates that the eating
behavior related to that factor is more dominant. As suggested
by Kıraç et al., the sub-factors of conscious eating restriction,
uncontrolled eating, emotional eating, and sensitivity to hunger
are evaluated in the questionnaire [17]. At least 6 and a maximum
of 24 points can be obtained from the conscious eating restriction
factor in the scale, at least 5 and maximum 20 points from the
uncontrolled eating factor, at least 3 and maximum 12 points from
the emotional eating factor, and at least 1 and maximum 16 points
from the hunger sensitivity factor. Since the scores obtained from
the scale did not have a cut-off point, the participants' scores were
evaluated by dividing them into quarters.
Food consumption record
The food consumption record of the participants was taken via
a 24-hour dietary recall. While questioning the retrospective

Physical Activity
In the study, the “International Physical Activity Assessment
Questionnaire - Short Form (IPAQ-SF)” was used to determine
the physical activity level of individuals [22]. The Turkish validity
and reliability study of the form was performed by Sağlam et al.
in 2010. At the end of the questionnaire, the participants' physical
activity levels are classified as “low, medium, and high” [23].

Results
Sociodemographic information
A total of 2461 people, including 677 men (27.5%) and 1784
women (72.5%), participated in the study, and the mean age of the
participants was 40.7±13.6 years. It was determined that 72.1% of
the participants were married, 38.8% were university graduates,
23% were high school graduates, 38.2% were primary school
graduates (average 11.1±4.5 years), and 64.3% were unemployed,
and 43.3% had chronic diseases. 38.6% of the participants were
sedentary, 49.2% were moderately active. The mean BMI of the
participants participating in the study was 26.8±5.4 kg/m2 and
36.9% of them were normal weight, 34.5% were overweight
(M=48.3%, F=29.3%) and 25.1% were obese (M=16.2, F=28.5).
Eating habits of participants and TFEQ sub-factor scores
66.2% of the participants in the study stated that they consume
three main meals a day, 32.2% have two main meals a day, and
89.5% of them have a habit of snacking outside of meals. Table 1
shows the relationship between the participants' dietary habits and
the mean scores of the TFEQ sub-factors. The uncontrolled eating
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score was significantly higher in individuals who consumed meat
and grains as much or more than recommended (p<0.05). The
hunger score was significantly higher in those who consumed the
grains more than recommended (p<0.05). It was determined that
those who stated that they consumed the milk and dairy products,
vegetable and fruit groups as much or more than recommended and
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the grains less than recommended had a higher cognitive restraint
score (p<0.05). It was found that individuals who consume fast
food and sugary drinks at least once a week have higher scores for
uncontrolled eating, emotional eating, and hunger, except for the
cognitive restraint score.

Table 1. Participants' eating habits and TFEQ sub-factor mean scores
Uncontrolled eating

Dietary disinhibition

Cognitive restraint

Hunger

mean±sd

mean±sd

mean±sd

mean±sd

<3 portion/day

9.4±3.2

5.6±2.8

14.7±3.9*

7.2±2.8

≥3 portion/day

9.4±3.4

5.6±2.9

15.9±4.2

7.2±2.9

<3 portion/day

9.2±3.3*

5.5±2.9

15.0±4.1

7.1±2.9

≥3 portion/day

9.6±3.3

5.5±2.7

15.2±4.1

7.2±2.9

<2 portion/day

9.7±3.3*

5.4±2.7

14.5±4.1*

7.3±2.9

≥2 portion/day

9.3±3.2

5.5±2.8

15.5±4.1

7.1±2.9

<3 portion/day

9.4±3.3

5.4±2.8

14.8±4.1*

7.1±2.8

≥3 portion/day

9.4±3.2

5.5±2.7

15.3±4.1

7.2±2.9

<3 portion/day

8.9±3.1*

5.4±2.8

16.5±4.2*

6.7±2.7*

≥3 portion/day

9.5±3.3

5.5±2.8

14.8±4.0

7.3±2.9

<1 time/week

9.1±3.2*

5.3±2.8*

15.5±4.1*

7.0±2.9*

≥1 time/week

10.0±3.3

5.8±2.8

14.3±3.9

7.5±2.9

<1 time/week

8.9±3.2*

5.3±2.7

15.9±4.1*

6.9±2.8*

≥1 time/week

10.0±3.3

5.8±2.8

14.3±3.9

7.6±2.9

Total score

9.4±3.3

5.5±2.8

15.1±4.1

7.2±2.9

Milk and dairy products

Meat, poultry, fish and egg

Vegetables – Fruits
-Vegetables

-Fruits

Grains

Fastfood consumption frequency

Sugary drinks consumption frequency

*p<0.05, The sub-factor score for each food group consumption was analyzed in itself using the Student's T-test

Participants' 3-Factor eating questionnaire sub-factor scores and
energy and macronutrient intakes
The mean energy and macronutrient intakes of the individuals
participating in the research according to the sub-factor scores
of the TFEQ divided into quarters are given in Table 2. It was
determined that energy, protein, carbohydrate (CHO), and fat
intake were significantly higher in the quarter with the highest
uncontrolled eating score than in the lowest (p<0.05). The energy
and carbohydrate intake of the participants in the group with the
highest cognitive restraint score was significantly lower (p<0.05).
It was determined that the participants' energy, CHO, and fat
intake increased with the increase in the hunger score, and the
energy, CHO, and fat intakes of those in the highest score group
were found to be significantly higher (p<0.05).
Participants' BMI and 3-Factor Eating Habits questionnaire
sub-factor scores
In Figure 1, TFEQ sub-factor scores are given according to the
participants' normal or overweight/obese. It was determined that
all mean sub-factor scores of overweight/obese individuals were
significantly higher (p<0.001).

Figure 1. A-D. Sub-factor scores of the TFEQ according to the participants' being
normal or overweight/obese *p<0.05

The risk factors affecting the overweight/obese status of the
participants are given in Table 3. Each unit increased participants'
dietary disinhibition (OR=1.142 95%CI=1.097-1.189), cognitive
restraint (OR=1.076, 95%CI=1.050-1.103), and hunger (OR=1.084,
95%CI=1.033-1.137) scores have been shown to significantly
increase the risk of being overweight/obese (p<0.001).
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Table 2. The energy and macronutrient intake of the participants according to the TFEQ sub-factor scores
Energy (kcal)

Protein (g)

Carbohydrate (g)

Fat (g)

mean±sd

mean±sd

mean±sd

mean±sd

<7 score

1560,3±533.7 1

57.4±26.15

168.4±76.8 9

70.7±27.5 13

7-9 score

1681,8±608.5 2

66.2±23.86

188.3±44.2 10

80.3±23.914

9-11 score

1688,9±622.7 3

61.4±31.2

189.3±80.2

>11 score

1893,3±722.6 4

67.2±31.67

217.5±104.5 12

81.1±36.015

F

33.132

3.210

25.637

3.522

p

<0.001

0.02

<0.001

0.01

<3 score

1673.9±615.1

61.6±31.2

183.9±87.8

74.5±31.7

3-5 score

1687±603.6

68.4±30.3

191.7±70.0

83.7±54.5

5-7 score

1746.9±633

63.9±30.1

192.4±87.3

77.6±33.4

>7 score

1697±671.6

60.2±28.7

189.5±93.9

75.4±34.3

F

1.425

1.375

0.954

1.802

p

0.23

0.25

0.41

0.15

<12 score

1893,2±710.9a

65.8±31.3

219.0±106.3 e

81.1±34.0

12-15 score

1714,8±636.7b

61.4±31.3

191.4±85.1f

75.3±33.4

15-18 score

c

1595,8±558.8

63.2±16.5

174.2±130.1

77.5±41.5

>18 score

1541,9±523.2d

59.3±27.4

161.6±75.1h

71.4±26.9

F

41.311

11.123

23.717

14.452

p

<0.001

0.36

<0.001

0.08

Uncontrolled eating

76.8±34.3

11

Dietary disinhibition

Cognitive restraint

g

Hunger
<5 score

1607,6±556.2 α

58.9±28.9 ε

174.3±75.7 λ

72.5±29.4 w

5-7 score

1673,1±587.9

β

60.9±26.8

η

183.6±85.7

μ

75.0±31.5 x

7-9 score

1733,5±671.1

γ

69.4±31.0

θ

194.3±52.0

π

>9 score

1830,5±726.1 δ

63.8±31.1

210.3±106.5 φ

83.1±31.5 y

F

13.938

2.909

13.099

3.028

p

<0.001

0.03

<0.001

0.03

78.9±34.3

There is a significant difference between a-b, a-c, a-d, b-c, and b-d. There is a significant difference between e-f, e-g, e-h, f-g, f-h, and g-h.
There is a significant difference between 1-2, 1-3, 1-4, 2-4, 3-4. There is a significant difference between 5-6 and 5-7. There is a significant difference between 9-10,
9-11, 9-12, 10-12, 11-12. There is a significant difference between 13-14 and 13-15.
There is a significant difference between α- γ, α- δ, β- δ, γ- δ There is a significant difference between ε- θ, η- θ. There is a significant difference between λ-π, λ- φ, μ –
φ, π –φ. There is a significant difference between w-y and x-y
Table 3. Factors affecting the overweight/obese status of the participants
B

S.E.

Wald

p

Exp (B)

95%CI

Dietary disinhibition

0.133

0.021

41.505

<0.001

1.142

1.097-1.189

Cognitive restraint

0.073

0.013

33.645

<0.001

1.076

1.050-1.103

Uncontrolled eating

0.037

0.021

3.169

0.08

1.038

0.996-1.081

Hunger

0.081

0.024

10.933

<0.001

1.084

1.033-1.137

Adjusted variables to the model: gender, age, education period (years), diagnosis of chronic disease, physical activity level, number of main meals

Discussion
Eating meets not only physiological needs but also psychological
needs. The main findings of this study demonstrated significant
effect of emotional eating behavior on BMI. It was determined that
the participants' energy, CHO, and fat intake increased with the
increase in the hunger score, and the energy, CHO, and fat intakes
of those in the highest score group were found to be significantly
higher (p<0.05). The uncontrolled eating and hunger scores
were significantly higher in individuals who consumed grains
as much or more than recommended (p<0.05). It was also found

that individuals who consume fast food and sugary drinks at least
once a week have higher scores for uncontrolled eating, emotional
eating, and hunger, except for the cognitive restraint score. These
results show the relationship between emotional eating and food
choice.
The interaction between nutritional behaviors and mood changes
the amount and type of food consumed, and as a result, the mood
is affected [24]. Eating behavior that changes according to the
person's emotional state is effective in the increase of obesity [25].
Seven et al. determined that obese individuals participating in their
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study had higher emotional eating scores [26]. In a prospective
study conducted by Konttinen et al., the eating behaviors of the
participants were evaluated with the TFEQ, and it was shown
that emotional eating behavior is effective in the development of
obesity [14]. In this study, it was found that the average TFEQ
sub-factor scores of individuals who were overweight or obese
were significantly higher (Figure 1), and an increase in emotional
nutrition scores increased the risk of being overweight or obese
1.142 times (95%CI:1.097-1.189, p<0.05). (Table 3). The
relationship between emotional eating and obesity is bidirectional.
A study on this subject showed that individuals with abdominal
obesity (AO) who exhibit emotional eating behavior prefer to
consume potatoes, sugar, sweets, chips, and fast food instead
of healthy food groups such as vegetables, fruits, and legumes.
In addition, this erroneous approach to food selection has led to
insufficient intake of many vitamins and excessive intake of fat
and sodium [27].
Contrary to main food groups, foods high in sugar and fat, called
"palatable," have a more important place in emotional eating. In a
study, it was determined that the daily hassles reduced participants'
consumption of main food groups while increasing sugary and
fatty foods [28]. Arslantaş et al., in a study conducted with young
adults, revealed the relationship between emotions and emotional
eating and showed that foods high in sugar and fat such as candy,
chips, and fast food, are associated with emotional eating [29].
Similarly, in another study conducted with adolescents, there
was determined a relationship between emotional eating and
these foods [30]. In this study, it was found that individuals who
consume both fast food and sugary drinks at least once a week
have higher scores for uncontrolled eating, dietary disinhibition,
and hunger. In addition, energy, CHO, and fat intake were
significantly higher in individuals in the group with higher levels
of both uncontrolled eating and hunger (p<0.05). Keskitalo et
al. associated uncontrolled eating with salty and fatty foods and
emotional eating with sweet and salty foods [31]. The positive
effect of foods high in CHO and fat content, which are generally
consumed in a negative mood, on mood is reversed by chronic
diseases such as obesity and diabetes that it causes in the long
term [24]. A study conducted with university students showed that
emotional eating and uncontrolled eating behaviors of individuals
could cause an increase in body weight and waist circumference
[32]. In this study, it was determined that the risk of being
overweight/obese increased 1.084 times with a 1-unit increase in
hunger score (95%CI:1.033-1.137, p<0.05, Table 3).
Conclusion
Cognitive restriction refers to the conscious restriction of food
intake by individuals to control or lose body weight. In their study,
Anschutz et al. determined an inverse relationship between the
cognitive restraint behavior of 475 participants and their energy,
CHO, and fat intakes [33]. Another study showed that energy and
fat intake were lower in individuals with high cognitive restraint
behavior [34]. In this study, it was found that the energy and CHO
intakes of the participants with the highest levels of cognitive
restraint were significantly lower than the other groups (p<0.05). It
is known that individuals who cognitive eating restraint behavior
have more healthy eating habits [34]. In this study, the cognitive
restraint score was significantly higher in individuals who
consumed food groups except for the grains at least as much as
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recommended (Table 1). In addition, it was determined that the
cognitive restraint score was significantly higher in overweight/
obese participants, and each 1-unit increase in this score increased
the risk of being overweight/obese 1.076 times (95%CI=1.0501.103, p<0.05). The relationship between dietary restriction
and BMI was also shown in a study conducted with university
students [34]. Cognitive eating restraint, which is observed more
in individuals with high BMI, is estimated to increase body weight
by causing binge eating attacks or uncontrolled consumption of
foods that are thought to be healthy [34].
The effect of food choices on the increased risk of obesity in
individuals exhibiting emotional eating behavior is essential. In
this study, it was found that overweight/obese individuals had
significantly higher scores on uncontrolled eating, emotional
eating, cognitive restriction, and sensitivity to hunger than
individuals with normal body weight. These results show that
emotional eating has a significant effect on body weight. For this
reason, a multidisciplinary approach is required to evaluate the
effect of diet therapy and nutrition on the patient and take into
account the patient's emotional state, especially in the treatment
and control of obesity. This approach will be possible to apply an
accurate and effective treatment.
Limitation
The participants' food consumption was taken with a 24-hour
dietary recall in this study. However, in order to give more accurate
results on food consumption, it would be helpful to take a three-day
record and support it with a detailed food consumption frequency.
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Abstract
This retrospective study was conducted to review the patient satisfaction and surgical outcomes in Turkish patients with dermatochalasis who underwent upper eyelid
blepharoplasty alone or in combination with orbital fat pads removal or browpexy, by comparing them with the outcomes of the previous landmark studies on upper eyelid
blepharoplasty. One hundred and sixteen eyes of 58 patients were included in this study. The mean age and the mean follow-up time were 60.1±10.4 (38-77) years and
2.4±1.8(1-6) months, respectively. Of 58 patients, 27 had blepharoplasty alone, 18 had blepharoplasty with orbital fat pads removal, and the remaining 13 had combined
blepharoplasty and browpexy surgery. The female ratio (88.9%) was significantly higher in the upper eyelid blepharoplasty with orbital fat pad removal group compared
to the other groups (p=.024). From baseline to final visit, margin-reflex distance increased from 2.1±0.8 mm to 3.7±0.8 mm, and blepharoplasty outcomes evaluation
(BOE) score from 28.9±6.2 to 76.8±14.1 (both p<.001). Change in BOE score between pre- and post-surgery was significantly higher in patients undergoing combined
blepharoplasty and browpexy surgery compared to the other groups. The mean final pretarsal skin height and brow-lid crease distance were 6.8±1.2 mm and 11.1±1.3 mm,
respectively. In conclusion, upper eyelid blepharoplasty had favorable anatomical outcomes when performed as single procedure or in combination with other procedures.
However, patients became more satisfied after combined blepharoplasty and browpexy compared to the other surgical procedures.
Keywords: Anatomical outcomes, browpexy, orbital fat pads removal, patient satisfaction, upper eyelid blepharoplasty

Introduction
Blepharoplasty is one of the most frequently performed cosmetic
surgeries in recent years. Prolongation of life expectancy,
more attention to facial appearance, and recent innovations
in cosmetic surgery lead to blepharoplasty to be performed
more and more frequently [1]. Although the main expectation
of blepharoplasty candidates is to look younger, some people
also need this surgery due to narrowing of the visual field, pain
in the periocular or frontal area, and fatigue in the eyelids [2].
Eyelid structure may vary anatomically in different races. For
example, epicanthal folds and low-set eyelid crease are prominent
in Asians, whereas double eyelid crease appearance is more
common in Caucasians [3,4]. Variations in the structure of the
eyelids also play an important role in the selection of the appropriate

*Corresponding Author: Ahmet Yucel Ucgul, Ahi Evran University, Research
and Training Hospital, Department of Ophthalmology, Kırşehir, Turkey
E-mail: ahmet.yucel.ucgul@gmail.com

surgical method. Blepharoplasty can be combined with levator
muscle surgery, orbital fat pad removal, and browpexy, depending
on the presence of orbital fat prolapse, ptosis, or brow ptosis [5].
Anatomical outcomes after upper eyelid blepharoplasty were
previously reported in numerous studies. However, in cosmetic
surgeries such as upper eyelid blepharoplasty, it is important to
meet the patient's expectations as well as to achieve favorable
anatomical outcomes. Previous studies on upper eyelid
blepharoplasty mostly focused on anatomical outcomes and rarely
reported the outcomes associated with patient satisfaction level.
[6,7] Hence, outcomes of upper eyelid blepharoplasty remained
limited to anatomical results, and thereby, the data related to
patient satisfaction are insufficient [8]. Alsarraf et al [9]. defined
a questionnaire called as “Blepharoplasty outcome evaluation”
(BOE) to evaluate patient symptoms before and after blepharoplasty.
The questionnaire includes the scoring of the functional,
cosmetic and social outcomes of blepharoplasty by patients.
In this study, we aim to review patient satisfaction and surgical
outcomes in Turkish people who underwent upper eyelid
blepharoplasty by comparing them with the outcomes of the
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previous landmark studies on upper eyelid blepharoplasty.
Materials and Methods
This retrospective comparative study was approved by the Ahi
Evran University Ethical Committee and Review Board (approval
no:2022-07/72), and was conducted in accordance with the
declaration of Helsinki.
Patients
Consecutive patients with dermatochalasis who underwent upper
eyelid blepharoplasty from September 2021 to January 2022
were retrospectively analyzed. Preoperatively, levator muscle
function, margin-reflex distance and margin-crease distance were
evaluated in all patients to differentiate pseudoptosis from actual
ptosis. Patients with dermatochalasis alone or in combination with
prominent orbital fat pads or brow ptosis were included into the
study, and then upper eyelid blepharoplasty surgery was performed
to all patients as a single procedure or in combination with orbital
fat pad removal or browpexy. Patients with prior history of
blepharoplasty, actual ptosis, a follow-up less than one month, and
who were on anticoagulant therapy and not able to quit treatment,
were excluded from the study. All procedures were performed
bilaterally by a single-ophthalmic surgeon (R.K.Ü). Written and
oral informed consent were obtained from all participants. Patients
separated into three groups based on the type of surgery performed
as follows: Upper eyelid blepharoplasty alone, upper eyelid
blepharoplasty in combination with orbital fat pad removal, and
upper eyelid blepharoplasty in combination with browpexy.

Med Science 2022;11(3):1055-9

48 hours, and topical oxytetracycline hydrochloride (Terramycin
ointment, Pfizer) four times a day for one week.
Main outcome measures
At baseline and each postoperative visit, all patients had a
comprehensive external eye examination. Pretarsal skin height
(distance between upper eyelid margin and upper eyelid skin
fold), margin-reflex distance (MRD, between pupillary axis and
upper eyelid skin fold), and brow-lid crease distance (BCD,
distance between upper eyelid crease and lower border of
eyebrow) were noted. Furthermore, all patients were participated
in the questionnaire of BOE pre- and postoperatively. The BOE
questionnaire contains six questions with five choices each. Zero
point indicates least satisfaction and 4 points most satisfaction.
The total score is calculated by dividing the total points by
24 and multiplying by 100. The total score obtained from the
questionnaire was recorded for each patient. This questionnaire is
shown in Figure 1.

Surgical Technique
All procedure were performed under local anesthesia. In cases
accompanied by brow ptosis, external browpexy was performed
prior to upper eyelid blepharoplasty. In brief, general surgical
steps for upper eyelid blepharoplasty were as follows: [1] Bilateral
upper eyelids crease were outlined, using surgical marking pen
to depict the inferior border of the excision, approximately 7–8
mm above the upper eyelid margin [2]. The superior border of
the excision was outlined at least 10 mm below the inferior edge
of eyebrow. [3]. The marked lines were then connected to define
the boundaries of the surgical excision area, adjusted so that the
medial part of the excision was thinner and the lateral part thicker
[4] The pinch test was performed using a microforceps to avoid
inadvertent overresection [5] A 0.5% lidocaine with 1:100,000
epinephrine was used for the anesthesia of each upper eyelid.
[6]. Skin-deep incisions were made using a 15-blade scalpel,
following the previously marked lines, and the surplus skin flap
was gently dissected from the underlying orbicularis oculi muscle
using blunted micro-scissors [7]. Afterwards, orbital fat pads were
removed at medial and central areas in cases where needed [8].
An electrocautery was used to achieve hemostasis [9] Finally,
the remaining skin defect was closed with interrupted 6-0 vicryl
sutures. During the skin closure, the needle passed the lower
incision skin edge, levator aponeurosis at the level of the eyelid
crease, orbicularis muscle, and the upper incision skin edge to
form a natural eyelid crease appearance. On the postoperative 10th
day of follow-up, all sutures were removed.
Postoperatively, ice pack cooling therapy was commenced for

Figure 1. “Blepharoplasty Outcome Evaluation” questionnaire

Audit Standards
Previous studies[2,3,10] were used to devise the following
standards:
•

Postoperative pretarsal skin height between 5 and 7mm

•

Postoperative MRD between 3 and 4mm

•

Mean change in MRD between pre- and post-surgery between
1.2 and 1.6mm

•

Mean postoperative BCD between 11 and 12mm

•

Mean final BOE score more than or equal to 77

•

Mean change in BOE score between baseline and final visit
more than or equal to 52
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Table 1. Baseline clinical and demographic characteristics of the patients
Blepharoplasty alone
(n:27)

Blepharoplasty with fat
removal (n:18)

Blepharoplasty and
browpexy (n:13)

Total (n:58)

P

Number of eyes

54

36

26

116

N/A

Mean age (year)

58.9±11.5

59.3±10.1

63.6±8.1

60.1±10.4

0.383a

3.3±1.6

3.2±1.6

3.4±1.5

3.3±1.6

0.928a

15 (55.6%)

16 (88.9%)

6 (46.2%)

37 (63.8%)

0.024b

Mean baseline MRD (mm)

2.1±0.8

2.0±0.8

2.1±0.9

2.1±0.8

0.974a

Mean baseline BOE score

28.3±6.6

30.9±5.0

27.7±6.7

28.9±6.2

0.281a

Mean follow-up time (month)
Female (n, %)

MRD, margin-reflex distance (distance between upper eyelid margin and pupillary reflex);
BOE, blepharoplasty outcome evaluation. Bold values indicate statistical significance. aOne-Way ANOVA test. bChi-Square test.
Table 2. Final clinical outcomes of the patients
Blepharoplasty alone
(n:54)

Blepharoplasty with
fat removal (n:36)

Blepharoplasty and
browpexy(n:26)

Total (n:116)

P*

3.7±0.7

3.7±0.8

3.7±0.8

3.7±0.8

0.983

58.9±11.5

59.3±10.1

63.6±8.1

60.1±10.4

0.383a

1.6±1.2

1.7±1.4

1.6±1.2

1.6±1.2

0.993

75.6±13.9

72.9±15.8

84.7±8.5

76.8±14.1

0.058

2.1±0.8

2.0±0.8

2.1±0.9

2.1±0.8

0.974a

47.4±14.0

42.1±16.8

57.0±9.9

47.9±14.9

0.020

Mean final pretarsal skin height (mm)

6.7±1.2

6.8±1.1

6.9±1.3

6.8±1.2

0.796

Mean final BCD (mm)

11.1±1.3

11.1±14

11.2±1.3

11.1±1.3

0.995

Mean final MRD (mm)
Mean change in
pre- and post-MRD (mm)
Mean final BOE score
Mean change in
pre- and post-BOE score

MRD, margin-reflex distance (distance between upper eyelid margin and pupillary reflex); BCD, brow-crease distance (distance between lower border of eyebrow and
eyelid crease);
BOE, blepharoplasty outcome evaluation. Bold values indicate statistical significance.
*One-Way ANOVA test

Statistical Analysis
Before the statistical comparisons, the powers of the analyses to
be used in this study were calculated by using Gpower software,
as between 0.805 and 0.913. SPSS Statistics version 22.0 software
(IBM Corporation, Armonk, NY, USA) was used to analyze the data
from this study. Shapiro-Wilk test was used to evaluate distribution
of continuous variables. Continuous data was presented as mean
± standard deviation and categorical data as number of cases and
percentages. The differences of baseline demographic and clinical
characteristics among the different surgical groups were evaluated
by One-Way ANOVA test or Chi-Square test, where appropriate.
Bonferroni post hoc test was used for pairwise comparisons after
One-Way ANOVA test. A p values less than 0.05 was considered
as statistically significant.

Of 58 patients, 27 underwent upper eyelid blepharoplasty alone
(Figure 2), 18 underwent upper eyelid blepharoplasty with orbital
fat pad removal (Figure 3), and 13 underwent combined upper
eyelid blepharoplasty and external browpexy surgery (Figure 4).

Results
One hundred and sixteen eyes of 58 patients with an average age
of 60.1±10.4 (38-77) years and an average follow-up time of
2.4±1.8(1-6) months were included into the study. Overall, female
ratio was 63.8%. The female ratio (88.9%) was significantly higher
in the upper eyelid blepharoplasty with orbital fat pad removal
group compared to the other groups (p=.024). Table 1 demonstrates
the baseline clinical and demographic data of all patients.
Mean preoperative MRD was 2.1±0.8 mm and the mean
preoperative BOE score was 28.9±6.2, ranged from 16 to 40.

Figure 2. A 40-year-old woman who underwent blepharoplasty alone. Note that
the eyelid crease has a natural and youthful appearance (A, preoperative; B,
postoperative 2nd month)

BOE score and MRD improved from 28.9±6.2 to 76.8±14.1 and
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from 2.1±0.8 mm to 3.7±0.8 mm, from baseline to final visit,
respectively (both p<.001). The mean final pretarsal skin height
and final BCD were 6.8±1.2 mm and 11.1±1.3 mm, respectively.
Furthermore, final BOE scores in women and men were similar, at
75.2±15.6 and 80.2 ±13.0, respectively (p=259).
When it comes to subgroup analysis, final MRD, change in preand post MRD, final BOE score, final pretarsal skin height, and
final BCD were similar among three treatment groups. However,
change in pre- and post-BOE score was significantly higher in
patients had combined upper eyelid blepharoplasty and external
browpexy surgery compared to the other groups. Table 2 shows the
detailed final outcomes in three treatment groups.

Med Science 2022;11(3):1055-9

Discussion
This study achieved 5 of the 6 audit standards. Change in BOE
score was found relatively lower than that of the standards.
Postoperative patients' satisfaction level was similar to the
satisfaction outcomes in the literature. Our anatomical outcomes
met the standards. However, due to the fact that the preoperative
dissatisfaction level of the patients in Turkey was not as low as in
the literature, although satisfactory outcomes were reported by the
patients postoperatively, the pre-post BOE score change was found
to be less than the standards. The main expectation of the patients
after blepharoplasty is usually to have a younger appearance.
However, patients have secondary gains such as lightening of the
weight on the eyelids, reduction of headache and eye fatigue as
well.
Orbital fat pad removal surgery remained controversial. Some
authors claim that hollowness is more likely to occur in the upper
periocular region over time after fat pad removal and therefore,
only skin excision is sufficient [11]. On the contrary, others claim
that only skin excision is insufficient and fat removal should be
routinely applied in order to fully treat dermatochalasis [3]. In our
study, orbital fat removal surgery was mostly applied to female
patients with prominent periocular adipose tissue. Excessive fat
pad excision in the medial and central areas should be avoided
against a potential periocular hollowness development in the longterm. Fat tissue should not be excised unless it is prominent, as it
may lead to a feminine appearance in male patients [12].

Figure 3. A 45-year-old woman who underwent combined blepharoplasty and fat
pads removal surgery. Note that the prominent periocular fat pads have disappeared.
(A, preoperative; B, postoperative 1st month)

Figure 4. A 65-year-old man who underwent combined blepharoplasty and
browpexy surgery. Note that MRD has significantly increased and eyelid crease
gained a natural appearance (A, preoperative; B, postoperative 3rd month).

No complications were observed in patients, except two ones. Two
patients exhibited wound dehiscence after suture removal and thus
necessitated resuturing the dehiscence area. BOE scores of these
complicated patients were 64 and 72 at the end of the postoperative
first month.

Before deciding to perform blepharoplasty, the patient's eyebrow
position should be carefully evaluated. Especially in male patients,
accompanying droopy eyebrows should be first handled and
treated prior to blepharoplasty. In patients whose droopy eyebrows
are ignored before upper eyelid blepharoplasty, excessive skin
may be excised by mistake during the surgery, and subsequent
browpexy surgery may result in restriction of eyelid movement,
lagophthalmos, and thus ocular surface problems. In patients
with dermatochalasis, excessive skin is usually more prominent
laterally, and fat pads are more prominent medially, if present
[13]. Therefore, when outlining the skin strip during the surgery,
it should be adjusted to be thicker laterally and thinner medially.
Some authors consider that there should be a distance of 15-20
mm in men and 10-15 mm in women between the lower border
of the eyebrow and the upper border of the skin excision [14].
However, in our study, a distance of 10-15 mm was maintained in
both men and women, and no eyelid restriction was observed in
the postoperative period. We consider that the upper skin incision
should be no closer than 10 mm to the lower border of eyebrow.
However, we believe that the probability of achieving satisfactory
outcomes for the patient with dermatochalasis decreases when a
distance of more than 15 mm is left.
Although this study has limitations such as retrospective design,
small number of cases, short-term follow-up, absence of evaluation
of ocular surface parameters, or absence of visual field analysis,
it is the first to evaluate Turkish patients' satisfaction level via
BOE questionnaire. Furthermore, this study has an advantage of
the presentation of comparative anatomical and patient reported
outcomes of blepharoplasty performed as alone and in combination
with orbital fat pads removal or browpexy. However, further
improvements can be made prior to the next blepharoplasty audit
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by attempting to increase the number of patients for whom visual
field data is available, and by undertaking a more detailed analysis
of ocular surface changes such as tear break up time or osmolarity.
Conclusion
In conclusion, this study showed that anatomical outcomes
were similar when upper eyelid blepharoplasty was performed
as alone and in combination with orbital fat pads removal or
browpexy. However, patients were more satisfied after combined
blepharoplasty and browpexy compared to other surgical
procedures.
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Abstract
Obstructive sleep apnea (OSA) can cause local and systemic inflammation due to hypoxia, asphyxia, hypercapnia, respiratory acidosis. Searching for new inflammatory
markers in OSA may facilitate the prediction of OSA-related conditions. Therefore, we aimed to investigate the relationship between OSA severity and serum gamma‑glutamyl transferase (GGT) levels. In the study, the GGT levels of the patients were compared according to the degree of OSA determined by polysomnography. The patients'
demographic, polysomnographic, and laboratory parameters were evaluated with SPSS 25 program. A total of 500 patients, 299 (59.8%) male and 201 (40.2%) female,
were included in the study. The mean age of the patients was 47.9±13.1, and body mass index (BMI) was 32.2±6.6. There were 98 (19.6%) patients in the control group,
100 (20%) in the mild OSA group, 103 (20.6%) in the moderate OSA group, and 199 (39.8%) in the severe OSA group. When the BMI and desaturation index of the
groups were compared, there was a statistical difference (respectively, p<0.001, p<0.001). When the serum GGT values of the groups were compared, the GGT values
of the moderate and severe OSA groups were higher than the control group (respectively, p=0.011, p=0.001), and there was a statistically significant difference between
the groups (p=0.001). There was a positive correlation between GGT levels and BMI (r=0.151, p=0.010). There was a positive correlation between GGT levels and age
(r=0.615, p=0.029). As a result of our study, a relationship was found between high GGT levels and the severity of OSA. Serum GGT level may be a promising biomarker
to identify OSA patients at high risk.
Keywords: Gamma glutamyl transferase, inflammation, body mass index

Introduction
Obstructive sleep apnea (OSA) is a disease characterized by
complete or partial obstruction of the upper airway during
sleep [1]. In OSA, biomarkers showing systemic inflammation
increase at mild and moderate levels, mostly in correlation
with the severity of the disease. Apnea scores, complaints
and some complications can be improved in OSA with an
effective continuous positive airway pressure (CPAP) treatment.
Gamma glutamyl transferase (GGT), is an enzyme found in
serum and on the outer surface of many cells [2]. Hanes et al.

*Corresponding Author: Aysegul Altıntop Geckil, Malatya Turgut Ozal
University, Faculty of Medicine, Department of Pulmonary Medicine, Malatya,
Turkey E-mail: aysegul.altintop@gmail.com

were the first to describe GGT in human tissues [3]. Szczeklik
et al. were the first to report its use for diagnostic purposes
[4]. Although the liver is the most important source of GGT in
serum, kidney, pancreas and small intestine are tissues that
contribute to its activity in serum, albeit in small amounts [5].
GGT is a widely used laboratory test, especially in the diagnosis
of alcohol-related liver diseases. Increases in serum GGT activity
are also closely associated with diabetes mellitus, obesity, and
cardiac problems [6]. It has been reported that GGT activity
exceeding 25 U/L in men is a risk factor for the development of
diabetes [7]. It has been reported that increased levels of GGT
within normal limits are associated with an increased incidence
of both coronary heart diseases and strokes [8]. In addition, it is
observed that serum GGT levels are increased in many diseases
which are caused by oxidative stress in the pathogenesis. In
systemic inflammation, while circulating oxidants increase,
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antioxidant capacity decreases. Increased GGT activity in serum
causes oxidative stress in humans [9]. The possible mechanism
here is explained as follows: Increasing oxidative stress due
to risk factors increases the need for glutathione. It is stated
that decreased intracellular glutathione levels can induce GGT
activity. Increased GGT can be released into the circulation, and
thus cell stressors can cause increases in serum GGT levels [10].
Since systemic inflammation is one of the important mechanisms in
OSA, searching for new inflammatory markers in OSA may make
it easier to predict related conditions. More studies are needed on
the place of inflammation in the diagnosis and treatment process of
OSA, whether how inflammatory markers can be used in diagnosis
and treatment follow-up [1]. Therefore, we aimed to investigate
the relationship between OSA severity and serum GGT levels.
Materials and Methods
Patients who underwent polysomnography in the Sleep Disorders
Center of Turgut Özal Medical Center in 2017 were included in
the study. In the study, patients over 18 years of age who did not
have a circulatory system, respiratory system, central nervous
system disease, liver and gallbladder disease, liver enzyme
elevation, and alcohol history were evaluated retrospectively.
The GGT levels of the patients, which were determined by
laboratory devices (ARCHITECT, Toshiba, Abbott Park, USA),
were compared according to the degree of OSA determined
by the polysomnography system (Alice 6® Sleepware, Philips
Respironics, PA, USA). The normal reference value of GGT
level for healthy individuals was accepted as 9-36 U/L.
Polysomnographic Evaluation: Polysomnography recordings
were analyzed according to guidelines published by the American
Academy of Sleep Medicine (AASM) [11]. Sleep efficiency,
sleep stages (REM stage and non-REM stages; N1, N2, N3),
apnea-hypopnea index (AHI), and desaturation index were
evaluated. The AHI result was calculated by dividing the apnea
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and hypopnea numbers by the sleep duration. Patients with AHI
≥5 were diagnosed with OSA. AHI of 5-15 was graded as mild
OSA, 16-30 as moderate OSA, and patients with AHI >30 were
graded as severe OSA. The number of oxygen desaturations per
hour observed during sleep was considered desaturation index.
Ethical approval: The study application was approved by the İnönü
University Ethics Committee (issue: 2021/1730).
Statistical Analysis: SPSS (IBM SPSS Statistics 25, NY, USA)
program was used. The patients' demographic, polysomnographic,
and laboratory parameters were evaluated with ANOVA test and
Pearson’s correlation test. The obtained values were given as the
mean ± SD, p<0.05 were considered statistically significant.
Results
A total of 500 patients, 299 (59.8%) male and 201 (40.2%) female,
were included in the study. The mean age of the patients was
47.9±13.1, and body mass index (BMI) was 32.2 ±6.6. There
were 98 (19.6%) patients in the control group, 100 (20%) in
the mild OSA group, 103 (20.6%) in the moderate OSA group,
and 199 (39.8%) in the severe OSA group. Demographic data,
polysomnographic data, and serum GGT levels of the groups
were compared. When the age of the groups were compared,
there was no difference between the groups (p=0.088). When
the BMI and desaturation index of the groups were compared,
there was a statistical difference (p<0.001, p<0.001). When the
serum GGT values of the groups were compared, the GGT values
of the moderate and severe OSA groups were higher than the
control group (respectively, p=0.011, p=0.001), and there was a
statistically significant difference between the groups (p=0.001).
There was no statistically significant difference in terms of age,
sleep efficiency, and sleep stages, the results are summarized in
Table 1. There was a positive correlation between GGT levels and
BMI (r=0.151, p=0.010). There was a positive correlation between
GGT levels and age (r=0.615, p=0.029).

Table 1. Demographic, polisomnografic and laboratory parameters of the study groups
Control Group(n=98)

Mild OSA(n=100)

Moderate OSA(n=103)

Severe OSA(n=199)

p

Age (year)

46.8±13.5

44.1±12.8

48.0±11.9

52.2±11.5

0.088

BMI (kg/m2)

29.2±5.9

30.0±6.2

32.4±5.7

35.5±16.2

<0.001

Sleep efficiency (%)

82.3±11.7

79.7±14.0

76.6±15.5

74.5±14.8

0.540

N1(%)

8.9±6.4

9.6±10.7

11.5±10.5

12.0±10.9

0.158

N2(%)

51.3±16.5

53.9±11.3

53.9±13.4

58.8±15.2

0.083

N3(%)

31.3±14.4

27.7±13.2

25.4±12.4

26.8±14.7

0.097

REM (%)

14.3±9.6

14.7±7.0

13.6±5.8

11.7±6.1

0.705

Desaturation Index

13.7±29.1

16.0±27.4

19.3±26.0

31.6±27.1

<0.001

GGT (U/L)

22.9±14.0

31.1±16.1

35.6±24.7

41.1±38.8

0.001

BMI: Body mass index, REM: Rapid eye movement, N1: Non-REM stage 1, N2: Non-REM stage 2, N3: Non-REM stage 3, GGT: Gamma glutamyl transferase

Discussion
In our study, a significant relationship was found between GGT
levels, the severity of OSA, and BMI. A positive correlation was
found between GGT levels and BMI and age.
OSA, can cause local and systemic inflammation due to hypoxia,
asphyxia, hypercapnia, respiratory acidosis. In OSA patients,

hypoxia deepens in proportion to AHI, and deterioration in
respiratory parameters and oxygen desaturation occur. In our
study, it was determined that GGT levels increased proportionally
with hypoxia, depending on the increase in AHI, that is, the
severity of OSA. In the study of Norman et al., serum GGT levels
were associated with nocturnal hypoxemia in OSA patients [12].
A comprehensive study showed that serum concentrations of GGT
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correlated with mean oxygen saturation during sleep and markers
of nocturnal hypoxemia [13]. In the study of Bozkuş et al., serum
GGT levels were found to be associated with the degree of OSA,
and it was reported that GGT activities increased with age [14].
Similarly, in our study, a positive correlation was found between
GGT levels and age. Kanbay et al. determined that GGT level is
an indicator for heart diseases in OSA patients, independent of all
known risk factors in OSA [15]. Similarly, Köseoğlu et al; found
that GGT level was a predictor for heart diseases in OSA patients
[16]. Considering the relationship between serum GGT activity
and cardiovascular diseases, it has been shown that there is a GGT
relationship, especially in diseases with underlying atherosclerosis
[8]. A doubling of serum GGT activity was found to increase the
probability of coronary artery disease by 58% [17]. In another
study conducted with 6-year follow-up of 469 patients with
ischemic syndrome and coronary artery disease, serum GGT was
found to be a predictor of mortality. Two different threshold values
(25-40U/L) were determined within normal limits for increased
risk [18].
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Abstract
Several predictors of childbirth fear during pregnancy have been identified. However, the influence of prior to pregnancy parameters has not been elucidated. This study
was conducted to determine childbirth fear prior to pregnancy and identify its predictors among XXX female and male students. This cross-sectional study was conducted
between March and June 2018. The sample consisted of 842 students (421 female and 421 male) who were studying at a state university in the eastern side of XXX. Data
were collected using a Personal Information Form, the Women Childbirth Fear – Prior to Pregnancy Scale, the Men Childbirth Fear – Prior to Pregnancy Scale, the TenItem Personality Inventory, and the Beck Anxiety Inventory. A hierarchical linear regression model indicated that planning to have a cesarean section, expected labor pain,
being extroverted, being agreeable, and anxiety were among the important indicators of female students’ childbirth fear prior to pregnancy (β=0.147, β=0.162, β=0.124,
β=0.124, and β=0.183, respectively; p<0.05). According to a simple linear regression model, expected labor pain, being extroverted, characteristics of neuroticism, and
anxiety were among the most important indicators of male students’ childbirth fear prior to pregnancy (β=0.164, β=0.113, β=0.153, and β=0.130, respectively; p<0.05).
Severe labor pain expectancy and high anxiety levels are predictors of childbirth fear prior to pregnancy in both female and male students. Extroversion and agreeableness
in female students; extroversion and neuroticism in male students are personality traits that affect childbirth fear prior to pregnancy.
Keywords: Childbirth fear, anxiety, labor pain, pre-pregnancy, personality traits, student.

Introduction
Childbirth fear is a socio-cultural phenomenon that may affect
both men and women. It may be either mild enough to be ignored,
or severe enough to cause serious emotional and physical effects.
Labor pain, obstetric complications, and medical risks regarding
mothers and babies are among the most important causes of this
fear [1,2].
Recent studies have focused on childbirth fear during pregnancy,
but little is known about childbirth fear prior to pregnancy [3-5].
Understanding the birth-related behaviors and fears of young men
and women who plan to be parents in the future, determining the
factors causing childbirth fear, and conducting studies in this regard
are all important. People with a high level of fear define pregnancy as

*Corresponding Author: Esra Karatas Okyay, Kahramanmaras Sutcu Imam
University, Faculty of Health Sciences, Department of Midwifery, Kahramanmaras,
Turkey, E-mail: esrakaratas44@hotmail.com

unpredictable and risky, while those with minor fears consider this
period as normal and natural [6]. Some studies have indicated that
there is a positive relationship between childbirth fear among young
women and men, cesarean section [3,4,7], and other birth procedures
(e.g., episiotomy, induced labor, and vacuum extraction) [7].
A study conducted with university students in Canada reported
that 13.6% of young women had high childbirth fear, while this
figure was only 3.5% for young men [7]. Young women with high
childbirth fear stated that they were afraid of physical issues during
birth (including vaginal tears and stretching) and the possibility
that labor pain would be unbearable, thus feeling vulnerable while
thinking about birth [6,8]. Moreover, young men reported that they
considered birth to be risky and unpredictable and that the changes
occurring in women’s bodies during the birth caused them some
concern [7].
Certain psycho-social characteristics of women and men are related
to childbirth fear [9]. In certain studies, anxiety was claimed to
increase childbirth fear [5,10]. Another study conducted with
university students indicated that there was a positive relationship
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between anxiety and childbirth fear [6], which was also found in
other studies conducted with pregnant women [5,11].
One of the most significant factors affecting childbirth fear is
personality traits or conditions. For instance, childbirth fear was
found to be more common among women with low self-esteem
and those who were sensitive and neurotic had a depressive
personality and were incompetent in coping with stress [12].
Another study also indicated that childbirth fear was related to
traits such as anxiety, neuroticism, vulnerability, depression, and
low self-esteem [13].
Understanding the birth-related behaviors and fears among
young men and women who are planning to be parents in the
future and determining the amendable factors that may make one
especially susceptible to childbirth fear can help couples decide
on the type of birth while also reducing the rate of cesarean
section procedures [6]. Healthcare professionals providing prior
to pregnancy care services will be able to consider the potential
psycho-social characteristics that may lead to the development
of prior to pregnancy fear of childbirth among young men and
women. Midwives and nurses will provide information about risk
factors related to prior to pregnancy fear of childbirth and will
enable them to plan educational and supportive interventions for
the relevant groups. Accordingly, factors regarding childbirth fear
should be examined specifically concerning those personal and
psychological traits among female and male students that may be
associated with such concerns.
The objectives were to determine the level of childbirth fear prior
to the pregnancy of Turkish female and male students; examine
the differences in childbirth fear prior to pregnancy among
different sociodemographic subgroups of Turkish female and male
students; examine the relationships between childbirth fear prior
to pregnancy and other continuous variables (personality traits and
anxiety) among Turkish female and male students, and identify
the predictors of childbirth fear prior to pregnancy among Turkish
female and male students.
Research questions
1.

Is anxiety a predictor of pre-pregnancy birth fear in female
students?

2.

Are personality traits a predictor of pre-pregnancy birth fear
in female students?

3.

Is anxiety a predictor of pre-pregnancy birth fear in male
students?

4.

Are personality traits a predictor of pre-pregnancy birth fear
in male students?

Materials and Methods
Procedure and design
This cross-sectional study was conducted between March and June
2018 at X University in the east of Turkey. The number of students
studying at the university at the time of the study was 31,155
(excluding distant learners). The sample size was calculated using
the power analysis on OpenEpi version 3, open-source statistical
analysis software available for general use. The ideal sample size
was determined to be 383 students with a 5% error margin, two-
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way significance level, 95% confidence interval, and 80% power
level (separately for each gender, meaning that 383 female and 383
male students were to be included). Considering the possibility
that some would abandon the study, more students (10%) were
included in both groups, and the total figure reached 842 students
(421 female and 421 male students).
Students from all faculties and colleges were included in the study.
The numbers of students from the health sciences, social sciences,
and life sciences were determined by considering the proportion
of these units to the population of this study. Thus, 192 students
were added from the health sciences (n=7.104), while 408 were
included from the social sciences (n=15.661), and 242 were added
from the life sciences (n=8.954). The number of male and female
students included from each department was the same. These
students were listed and numbered through a simple random
sampling method—the probability sampling method—and the
students constituting the sample were determined using a table
of random numbers. Male and female students who were already
parents, female students who had been pregnant before, and those
who were not planning to be parents in the future were excluded.
The Ethical Committee of Scientific Researches and Publications
within the Institute of Health Sciences at X University provided
its ethical consent (Decision No: 2016/16-9), and the university
was permitted to conduct the study (Issue:83533471-044).
Students were informed about the study, noting that their
personal information would be protected, and those students who
volunteered to participate and gave their verbal consent were
included.
Data Collection Tools
The data collection forms were personally completed by the
students. These forms included a Personal Information Form, the
Women Childbirth Fear – Prior to Pregnancy Scale (WCF-PPS),
the Men Childbirth Fear – Prior to Pregnancy Scale (MCF-PPS),
the Ten-Item Personality Inventory (TIPI), and the Beck Anxiety
Inventory.
Personal Information Form: This form was developed by the
researchers to determine certain personal characteristics of
the students. It consisted of items questioning students’ sociodemographic characteristics (e.g., age, department, economic
status, and family type) and factors affecting childbirth fear (e.g.,
information about the birth process, the experience of participating
in the birth process, and type of birth planned for the future)
[6,11,13-15].
Students were also asked about the estimated level of pain on the
form. For this purpose, the Numeric Pain Rating Scale was used.
Students were asked to mark the severity of pain they expected
from labor (with the values ranging from 0 indicating the absence
of fear, to 10 meaning unbearable pain) [16].
Women Childbirth Fear – Prior to Pregnancy Scale / Men Childbirth
Fear – Prior to Pregnancy Scale: These scales were developed by
Stoll et al. (2016) to measure young men's and women’s childbirth
fear prior to pregnancy. In the Childbirth Fear – Prior to Pregnancy
Scale developed by Stoll et al., a single scale is used for men and
women. Uçar and Timur Taşhan (2018), who adapted the scale to
Turkish, conducted the validity and reliability study of the scale
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separately for women and men. The Women Childbirth Fear – Prior
to Pregnancy Scale (WCF-PPS) was used for female students,
while the Men Childbirth Fear–Prior to Pregnancy Scale (MCFPPS) was used for male students. The WCF-PPS and MCF-PPS
had the same number of items, item content, and scale assessment
process. The scales contained dimensions designed to measure
those factors causing the greatest amount of fear among young
men and women: pain during birth, loss of control, inability to
cope with the pain, complications, and irreversible physical issues.
The scales had ten items, with the available responses numbered
along a six-point Likert-type scale. The minimum score obtainable
on the scales was 10, while the maximum score was 60. Higher
total item scores indicated a higher level of fear [8]. In this study,
Cronbach’s alpha value was 0.89 for the WCF-PPS, while it was
0.83 for the MCF-PPS.
Ten-Item Personality Inventory: This scale was developed by
Gosling, Rentfrow, and Swann (2003) and adapted into Turkish
by Atak (2013) [17]. The scale measured five personality
traits: openness to experiences (inclination towards diversity,
intellectual curiosity, and esthetic compassion), agreeableness
(tendency towards interpersonal trust and consideration of others),
neuroticism (predisposition to psychological distress, inability to
control urgency, tendency to have impractical ideas and inability
to cope with stress), conscientiousness (inclination towards
determination, diligence, and organization), and extroversion
(tendency towards affirmative emotions, sociability, and high
activity). Each dimension consisted of statements that were
designed to measure personality and personal attitudes. The
available responses were numbered on a seven-point Likert-type
scale, with two items under each subdimension. There was no cutoff for the scale, and the subscale scores ranged from 2 to 14. An
increase in the scores obtained from a subscale indicated that the
personality trait of that subscale was prominent [17]. In this study,
Cronbach’s alpha value was calculated as 0.68.
Beck Anxiety Inventory: This measure was developed by Beck et
al. (1988) and adapted into Turkish by Ulusoy et al. (1998). This
Likert-type scale consisted of 21 items and was scored with points
ranging from 0 to 3. The highest score to be obtained from the
scale was 63. Higher mean scores indicated higher anxiety levels
[18,19]. Cronbach’s alpha value was 0.92 for this scale in the
present study.
Data Collection
After the necessary explanations are made to the participants, their
verbal consents were obtained. The data collection tools were
applied by the face-to-face interview method. No time restriction
was imposed on the participants during the data collection phase.
The data collection phase lasted for approximately 10-15 minutes
for each participant.
Statistical Analysis
The data were assessed using IBM’s Statistical Package for the
Social Sciences (SPSS) 25.0 for Windows (SPSS, Chicago,
IL, USA). Descriptive statistics were provided as numbers,
percentages, mean values, and standard deviations. Within the
comparisons for the two groups, a t-test was used for the variables
fulfilling the parametric test conditions, while a one-factor analysis
of variance was performed for the comparisons of more than two
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groups. Pearson’s correlation analysis was used for examining
the relationship between the variables, and the Kruskal–Wallis
test was employed for the comparison of more than two groups
that did not fulfill the parametric conditions. The variables
affecting female students’ childbirth fear prior to pregnancy
were assessed through two-step multiple hierarchical regression
analysis, while the variables affecting the same fear experienced
by men were examined using simple linear regression analysis.
While determining the variables to be included in both regression
models, those that had a significant relationship with the childbirth
fear prior to pregnancy (p<0.05) were added to the model. For the
female students, certain properties regarding the process of birth
(e.g., information regarding the birth, type of birth planned for
the future, and expected labor pain), were found to be significant
(p<0.05) in terms of their relation to childbirth fear prior to
pregnancy, were added to the first block. Personality trait measures
and scales determining anxiety levels were added to the second
block. Regarding the male students, the expected labor pain was
found to be significant as one of the factors determining childbirth
fear prior to pregnancy (p<0.05), and the scales specifying
personality traits and anxiety level were included in the regression
model. The statistical significance level was p<0.05.
Results
Sample Characteristics
The total number of students in this study was 842 (421 female and
421 male). Of the female students, 42.5% were 20 years of age or
younger, and their mean age was 20.90±1.76 years (range 17–29).
Of these students, 48.5% were studying the social sciences, 87.9%
had a moderate income level, 79.8% were from a nuclear family,
and 62.7% had no partner. Of the male students, 35.6% were
between 21 and 22 years of age, and their mean age was 21.57±2.22
years (range 18–30). Of these students, 48.5% were studying in the
social sciences, 73.2% had a moderate income level, 72.7% came
from a nuclear family, and 62.2% had no partner (Table 1).
Differences in Childbirth Fear Prior to Pregnancy Among
Various Certain Characteristics
The female students’ mean WCF-PPS score was 41.29±12.28
(range 10–60) while male students’ mean MCF-PPS score was
34.65±10.02 (range 10–60) (t=8.594, p˂0.001).
The comparison between the WCF-PPS and MCF-PPS scores
based on certain characteristics is presented in Table 2. Female
students with information about birth had lower mean WCF-PPS
scores compared to those who had no such information (p<0.05).
Female students planning to have a vaginal birth in the future had
a lower mean WCF-PPS score compared to those planning to
undergo cesarean section (p<0.001).
The comparison between the male students’ mean MCF-PPS score
regarding the birth information and planned birth type indicated
that the difference between the groups was not statistically
significant (p>0.05). In addition, the comparison between the
mean childbirth fears scores of female and male students regarding
age group, department, family type, presence of a partner, previous
experience of watching labor, and reasons of preferring vaginal
birth and cesarean section indicated no statistically significant
difference between the groups (p>0.05; Table 2).
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Table 1. Distribution of socio-demographic characteristics of students (n=842)
Variables

n

Age (years) (mean ± SD)
≤ 20
21-22
≥ 23
Department
Health Sciences
Social Sciences
Life Science
Income status
Low
Moderate
High
Family type
Nuclear
Extended
Shattered
Partner presence
Yes
No

Female Students (n=421)

Male Students (n=421)

%

n

42.5
39.9
17.6

148
150
123

96
204
121

22.8
48.5
28.7

96
204
121

22.8
48.5
28.7

28
370
23

6.7
87.9
5.5

67
308
46

15.9
73.2
10.9

336
78
7

79.8
18.5
1.7

306
105
10

72.7
24.9
2.4

157
264

37.3
62.7

159
262

37.8
62.2

179
168
74

20.90 ± 1.76

21.57 ± 2.22

%
35.2
35.6
29.2

Table 2. Comparing the average scores receive from WCF-PPS and MCF-PPS according to some variables of the students
n

WCF-PPS (n=421)
Mean ± SD

Test and p-value

n

MCF-PPS (n=421)
Mean ± SD

Age (years)
≤ 20
179
42.65±12.04
F=2.122
148
33.80±10.04
21-22
168
40.63±12.24
p=.121
150
34.77±10.16
≥ 23
74
39.51±12.75
123
35.54±9.80
Department
Health Sciences
96
40.47±12.62
F=.303
96
36.50±9.32
Social Sciences
204
41.65±11.96
p=.739
204
34.39±10.20
Life Science
121
41.34±12.60
121
33.63±10.12
Family type
Nuclear
336
41.49±12.18
KW=.421
306
34.26±10.13
Extended
78
40.55±13.03
p=.810
105
35.83±9.80
Shattered
7
40.14±9.11
10
34.20±8.27
Partner presence
Yes
157
42.31±11.40
t=1.307
159
35.74±10.83
No
264
40.69±12.75
p=.192
262
34.00±9.75
Information about birth
Yes
193
39.51±11.80
t=¬-2.764
152
35.24±9.68
No
228
42.80±12.49
p=.006
269
34.32±10.20
Experience of watching a labor
Yes
180
40.21±12.38
t=-1.572
133
34.62±9.25
No
241
42.10±12.17
p=.117
288
34.67±10.37
Planned Birth Type
Vaginal
342
40.10±12.44
t=-4.239
362
34.60±9.75
Cesarean
79
46.47±10.09
p<.001
59
34.98±11.60
Reasons of preferring vaginal birth (n=704)
Fewer Risks
282
40.21±12.49
222
34.74±9.67
I do not know
3
46.33±12.66
48
33.46±9.79
Less Painful
16
35.63±11.03
KW=4.176
7
39.29±9.30
Natural
19
39.32±13.19
p=.524
56
33.79±9.80
Suggestion
3
36.00±14.00
11
39.09±10.56
Less intrusive
19
42.58±12.18
18
33.89±10.08
Reasons of preferring cesarean (n=138)
I do not know
7
45.12±12.50
23
32.87±13.74
Less Painful
48
47.00±10.15
KW=9.506
20
34.90±10.08
Fewer Risks
p=.050
6
39.67±5.46
More healthy
1
44.00
6
37.83±12.49
More comfortable
12
40.17±9.13
4
36.25±12.97
Fear
11
52.09±6.25
WCF-PPS: Women Childbirth Fear – Prior to Pregnancy Scale MCF-PPS: Men Childbirth Fear – Prior to Pregnancy Scale SD: Standard Deviation

Test and p-value
F=1.037
p=.356

F=2.348
p=.097

KW=2.433
p=.296

t=1.731
P=.084
t=.908
p=.364
t=-.051
p=.959
t=-.272
p=.785

KW=4.580
p=.469

KW=2.695
p=.610
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Table 3. Correlation between students' childbirth fear prior to pregnancy and personality traits, anxiety, and expected labor pain
Female Students (n=421)
WCF-PPS
Mean±SD

Variables

Male Students (n=421)
MCF-PPS
Mean±SD

r
r
TIPI sub-dimensions
Openness to experiences
8.15±2.82
.109*
7.63±2.65
.124*
Conscientiousness
8.67±2.98
.174**
8.42±2.94
.069
Extroversion
8.59±2.67
.226**
7.99±2.41
.166**
Agreeableness
8.96±3.14
.250**
8.16±2.80
.134**
Neuroticism
7.67±2.77
.137**
7.38±2.42
.189**
Anxiety level a
19.05±13.47
.203**
16.53±12.17
.129**
Expected labor pain b
9.00±1.81
.201**
8.24±1.97
.177**
*Correlation is significant at the 0.05 level (2-tailed) **Correlation is significant at the 0.01 level (2-tailed) aBeck Anxiety Inventory scores bNumeric Pain Rating Scale
scores WCF-PPS: Women Childbirth Fear–Prior to Pregnancy Scale MCF-PPS: Men Childbirth Fear – Prior to Pregnancy Scale TIPI: Ten-Item Personality Inventory
SD: Standard Deviation
Table 4. Hierarchical Linear Regression analysis for childbirth fear prior to pregnancy determinants of female students (n=421)
Variables
B
SE
β
t
p
Information about birth
(1.Yes 2.No)
2.192
1.154
.088
1.898
.058
R=.284
Planned Birth Type
R2=.081
(1. Vaginal 2. Cesarean)
4.761
1.534
.147
3.104
.002
F=11.294
Expected labor pain
1.108
.324
.162
3.423
.001
p<.001
TIPI sub-dimensions
Openness to experiences
-.093
.232
.022
-.402
.688
Conscientiousness
.390
.206
.096
1.893
.059
R=.439
Extroversion
.583
.242
.127
2.404
.017
R2=.193
Agreeableness
.623
.209
.160
2.978
.003
F=10.090
Neuroticism
.045
.226
.010
.200
.842
p<.001
Anxiety
.167
.043
.183
3.906
.000
TIPI: Ten-Item Personality Inventory B: unstandardized coefficient of regression SE: standard errorβ: standardized coefficient of regression R²: coefficient of determination
Table 5. Simple Linear Regression analysis for childbirth fear prior to pregnancy determinants of male students (n=421)
Variables
TIPI sub-dimensions
Openness to experiences
Extroversion
Agreeableness
Neuroticism
Anxiety
Expected labor pain

B

SE

β

t

p

.108
.478
.082
.637

.212
.238
.199
.218

.029
.113
.023
.153

.510
2.009
.412
2.920

.611
.045
.681
.004

.107
.837

.039
.246

.130
.164

2.714
3.406

.007
.001

R=.318
R2=.101
F=6.425
p<.001

TIPI: Ten-Item Personality Inventory B: unstandardized coefficient of regression SE: standard errorβ: standardized coefficient of regression R²: coefficient of determination

Bivariate Analyses of Childbirth Fear Prior to Pregnancy
Table 3 presents the correlation between students’ childbirth
fear, personality traits, anxiety levels, and expected labor
pain. A statistically significant and positive relationship was
found between female students’ childbirth fear and openness to
experiences, conscientiousness, extroversion, agreeableness,
neuroticism, anxiety, and expected labor pain (r=.109, r=.174,
r=.226, r=.250, r=.137, r=.203, and r=.201 respectively; p<0.05).
Moreover, another statistically significant and positive relationship
was found between male students’ childbirth fear and openness
to experiences, extroversion, agreeableness, neuroticism, anxiety,
and expected labor pain (r=.124, r=.166, r=.134, r=.189, r=.129,
and r=.177 respectively; p<0.05) (Table 3).
Factors Impacting Childbirth Fear Prior to Pregnancy for
Female and Male Students in the Regression Models
The results of the hierarchical linear regression analysis in the model

formed with the factors affecting female students’ childbirth fear
are presented in Table 4. Accordingly, planning to have a cesarean
birth, expected labor pain, extroversion, agreeableness, and
anxiety were among the significant factors determining childbirth
fear among female students (β=0.147, β=0.162, β=0.124, β=0.124,
and β=0.183, respectively; p<0.05).
The results of the simple linear regression analysis in the model
formed with the factors affecting male students’ childbirth fear
are presented in Table 5. Accordingly, expected labor pain,
extroversion, neuroticism, and anxiety were among the significant
factors determining childbirth fear among male students (β=0.164,
β=0.113, β=0.153, and β=0.130, respectively; p<0.05).
Discussion
Having examined childbirth fear prior to pregnancy among young
female and male students, this study found that female students
had greater fear compared to male students, which has also been
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demonstrated by other similar studies [20]. Specifically, Stoll
conducted with Canadian students indicated that childbirth fear
was present among 13.6% of female students, while it was felt
by only 3.5% of male students [7]. Additionally, answers (1. no
fear10. great fear) given to the question, “How do you assess
your childbirth fear?” in another study performed to determine
students’ birth-related attitudes and beliefs revealed that female
students’ mean fear score was higher than that of male students
(female students: 7.44, male students: 6.15) [20]. The difference
between the fear of childbirth in this study may also be due to
the inhomogeneity of some characteristics of male and female
students. In this study, students were selected by sampling
randomization. The most important disadvantage of randomization
is that the individuals included in the sample may show different
characteristics from each other.
Gender differences are common in person-reported emotional
experiences. Women report greater affective intensity and
experience negative emotions such as fear more frequently [21].
Therefore, it can be thought that women experience the fear of
childbirth more than men. In addition, since one of the important
duties expected from women in society is the mode of delivery,
women who prefer other birth methods with the discourse that
all women can give birth naturally are exposed to the words
"incomplete motherhood". Thus, even how the woman should give
birth is determined by society, and it seems very important to have
a "normal birth" to be socially approved and to avoid negative
discourses [22]. This pressure and necessity created by society can
affect women's fear of childbirth.
According to the regression model in this study, the type of birth
planned for the future — one of the birth-related factors assessed
for female students — was among the significant factors affecting
childbirth fear. Those female students who were planning to
perform vaginal birth had less fear compared to those planning to
undergo a cesarean section. Similarly, a relevant study performed
with young people indicated that the childbirth fear of students
who were planning to perform birth via cesarean section was
greater. Moreover, the probability of considering birth as a natural
and normal process was higher for students with less childbirth
fear [7]. Another study performed with non-pregnant women
revealed that the probability of preferring vaginal birth was higher
for women with minor childbirth fear compared to those with
greater fears in this regard [23]. Similarly, birth reports from a
study performed with pregnant women showed that as childbirth
fear increased, the risk of an emergency cesarean section procedure
also increased [11]. Accordingly, a significant relationship may
be present between the type of birth planned for the future and
childbirth fear prior to pregnancy [24].
The pain-related expectation is another important element of
childbirth fear [25]. This study found that the expected pain level
was among the significant factors determining childbirth fear
among female and male students. Another study conducted by
Antic et al. examining the factors related to childbirth fear among
non-pregnant women also indicated a significant relationship
between childbirth fear and the expected amount of pain during
birth [26]. Childbirth fear was higher among the students who
reported that they expected to have pain during the birth. Another
study conducted to assess the factors of childbirth fear among
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pregnant women indicated greater fear among the women who
believed that they would have greater pain during the birth process
[27]. Thus, childbirth fear may cause people to perceive the birth
as painful and intimidating [7].
This study indicated that anxiety was among the significant factors
affecting childbirth fear among female and male students. A
study conducted with non-pregnant women [26] yielded similar
results compared to the results of studies performed with pregnant
women [27,28]. According to Erkaya et al. a study of 184 pregnant
women, reported a positive relationship between fear of childbirth
and anxiety [29]. Another study conducted with men whose wives
were pregnant indicated that men with childbirth fear had higher
anxiety levels compared to those who did not have such fears [30].
Based on the regression model in this study, extroversion, and
agreeableness—two of the personal traits assessed for female
students—were among the significant factors affecting childbirth
fear. As extroverted people are regarded as energetic and excited
[13], it is fair to state that young women with energetic personalities
had greater childbirth fear. Another study conducted with pregnant
women to determine the relationship between childbirth fear and
personality traits found that people who avoided monotony and
searched for excitement had greater childbirth fear [12]. No studies
examining agreeableness and childbirth fear prior to pregnancy
were found, but the results of studies examining agreeableness
during pregnancy and childbirth fear were not consistent [11,13].
Agreeable people can be expected to be dependent or submissive,
which may cause negative affection [31]. Thus, these people may
have greater childbirth fear.
The regression analysis in this study indicated that openness to
experiences, a sense of conscientiousness, and neuroticism among
female students were not significant factors affecting childbirth
fear, and the correlation analysis indicated a positive relationship
between these personality traits and childbirth fear. Other relevant
studies have indicated that there was a correlation between
childbirth fear and openness to experiences [12,13], a sense of
conscientiousness [13], and neuroticism [11,13] among pregnant
women.
The correlation analysis performed in this study indicated a
positive and significant relationship between the male students’
childbirth fear and certain personality traits such as extroversion,
agreeableness, neuroticism, and being open to experiences.
The regression analysis showed that extroverted and neurotic
personality traits were among those factors affecting childbirth
fear. No studies were found that have examined the personality
traits of men who had childbirth fear. Severe childbirth fear is
defined as tokophobia, which can cause severe anxiety disorder
[32,33]. Accordingly, the study conducted by Sharma on female
and male students, which yielded similar results to those of the
present study, indicated a positive and significant relationship
between neuroticism personality traits and anxiety levels [34].
Similarly, another study conducted by Joyner on students indicated
that those who had neuroticism personal traits and were open to
experiences had higher anxiety levels [35]. Additionally, the study
conducted by Kaplan et al. on university students, which supports
the results of the present study, indicated a significant relationship
between personality traits, such as neuroticism and openness to
1068

doi: 10.5455/medscience.2021.09.296			

			

experiences, and anxiety [36].
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5.

Koc AE, Colak S, Colak GV, et al. Investigating fear of childbirth in pregnant
women and its relationship between anxiety sensitivity and somatosensory
amplification. J Obstet Gynaecol. 2021;41:217-23.

This study had certain limitations. First, the data were collected
through the self-report method. Moreover, some of the factors
examined in this study (e.g., personality traits, anxiety, and birthrelated variables) may change over time. Although a retrospective
approach suits the present study, a prospective or longitudinal
format can be adopted for future studies. This study was based
on a probability sampling method, and data were collected from
university students within a certain age range in a certain province
in Turkey. Therefore, the results of this study cannot be generalized
to all young men and women. However, the present study still
provides concrete evidence regarding those factors affecting
childbirth fear prior to pregnancy.

6.

Stoll K, Hauck Y, Downe S, et al. Cross-cultural development and
psychometric evaluation of a measure to assess fear of childbirth prior to
pregnancy. Sex Reprod Healthc. 2016;8:49-54.

7.

Stoll K, Hall WA. Attitudes and preferences of young women with low and
high fear of childbirth. Qual Health Res. 2013;23:1495-505.

8.

Uçar T, Taşhan S. The Turkish version of the childbirth fear – prior to
pregnancy scale: the validity and reliability study in men and women.
Acıbadem University Health Sciences Journal. 2018;9: 289-96.

9.

Rondung E, Thomtén J, Sundin Ö. Psychological perspectives on fear of
childbirth. J Anxiety Disord. 2016;44:80-91.10.

Conclusion

11.

Limitations

According to the results, the most important factors affecting
female students’ childbirth fear included planning for a cesarean
section, expected labor pain, high anxiety, extroversion, and
agreeableness. Those factors affecting male students’ relevant
fears included expected labor pain, high anxiety, extroversion, and
neuroticism traits.

10. Arfaie K, Nahidi F, Simbar M, Bakhtiari M. The role of fear of childbirth
in pregnancy related anxiety in Iranian women: a qualitative research.
Electron Physician. 2017;9:3733-40
Handelzalts JE, Becker G, Ahren M-P, et al. Personality, fear of childbirth
and birth outcomes in nulliparous women. Arch Gynecol Obstet.
2015;291:1055-62.

12. Ryding EL, Wirfelt E, Wängborg I-B, et al. Personality and fear of
childbirth. Acta Obstet Gynecol Scand. 2007;86:814-20.
13. Gönenç İM, Aker MN, Güven H, Moraloğlu Tekin Ö. The effect of the
personality traits of pregnant women on the fear of childbirth. Perspect
Psychiatr Care. 2020;56:347-54.

These results are important for planning medical programs for future
parents. Health professionals offering preconception care services
should consider the potential psycho-social characteristics that
may lead to the development of childbirth fear prior to pregnancy
among young women and men. In particular, it is recommended
to investigate the factors that may cause future cesarean delivery
planning and high expected labor pain in women and men, to
plan training and interventions for these factors, as well as to plan
psycho-educational programs to reduce their anxiety. Those risk
factors that cause childbirth fear prior to pregnancy should be
observed, and educational and supportive interventions should be
planned for the relevant groups. In addition, interventions that will
reduce childbirth fear should be available throughout the country.

14. Bergström M, Rudman A, Waldenström U, Kieler H. Fear of childbirth in
expectant fathers, subsequent childbirth experience and impact of antenatal
education: subanalysis of results from a randomized controlled trial. Acta
Obstet Gynecol Scand. 2013;92:967-73.
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Abstract
Apricots are one of the most important fruits that can be produced worldwide. Most of the importer countries are sensitive about sulfur which is used in the protection
of dried apricots. The objective of this study was to compare the effects of feeding with high and low sulfur content apricots on oxidative stress parameters of the liver.
In total, 42 Wistar albino rats were fed for 12 weeks with the use of dried apricots containing different amounts of sulfur and sun-dried apricots. There was no significant
difference in IL-1β, 8-OHdG and TOS levels between the control group and the group fed with sun dried apricots. There was no statistically significant difference between
the groups fed with low and high sulfur-containing apricots.Non-necrotic changes were observed in 3000 ppm and 4000ppm groups in microscopic examination. No
significant effect of feeding with sulfur treated apricots was found in the liver tissues of rats.
Keywords: Histology, liver, oxidative stress, Prunus armeniaca, rat, sulfur compounds

Introduction
Apricots are one of the most important fruits that can be
commercially produced in many regions worldwide [1]. Between
2.5 and 2.8 million tons of fresh apricots production is made from
about 70 million trees over the world each year. In Turkey, 400600.000 ton fresh apricots production is made from about 16
million apricot trees. Each year 250-300.000 tons of this amount is
produced in Malatya province. A revenue between 150-200 million
US dollars is obtained from the export of 50-120.000 ton dried
apricots to about 100 countries annually. Apricots have become an
irreplaceable product with the economic contribution it provides
to Malatya province.

*Corresponding Author: Onder Otlu, Malatya Turgut Ozal University, Faculty of
Medicine, Department of Biochemistry, Malatya, Turkey
E-mail: onder.otlu@ozal.edu.tr

A large part of the produced apricots is dried by the sulfurization
process. The sensitivity of the importer countries about sulfur
which is used in the protection of dried apricots is increasing day
by day. The amount of sulfur in dry apricots is limited to 2000 ppm
in many European countries and in our country, and this amount is
likely to be further decreased. Although experiments conducted on
voluntary persons have shown that a sulfur amount higher than 1314 mg/kg caused throat and gastric burning, headache, and even
toxic symptoms such as vomiting [2], many studies have been
conducted with laboratory findings but found controversial results.
No evidence could be found about sulfurization contents causing
danger for majority of society. Some persons give no reaction to a
sulfur amount of 50 mg/kg body weight, while far less amount may
cause symptoms in other persons such as headache and vomiting
[3].
Recent studies showed that increased free oxygen radicals and
lipid peroxidation play an important role in the pathogenesis of
many diseases [4]. Oxidative stress has been associated with
many diseases including cardiologic diseases such as myocardial
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infarction, neurological diseases, asthma, diabetes mellitus,
rheumatic disease including rheumatoid arthritis, cancer and
aging [5]. Free radicals are defined as short-lived, unstable, lowmolecular-weight highly potent molecules that have one or more
unpaired electrons. Free radicals have different chemical structures
such as hydroxyl, superoxide, nitric oxide, and lipid peroxide
radicals. The most important free radicals in biological systems
are the radicals consisting of oxygen. These radicals are generally
named as Reactive Oxygen Species (ROS) [6]. Some defense
systems have been developed in the body in order to prevent or
decelerate the damage caused by ROS. These defense systems are
known as antioxidant defense mechanisms. The condition known
as oxidative stress occurs as a result of the severe imbalance
between the formation of free radicals and antioxidant defense
systems. This imbalance usually leads to tissue damage [7].
Macrophages are the most important source of interleukin-1
(IL-1), and the main mechanism in which they function is the
formation of immunologic and inflammatory response. Besides
macrophages, endothelial cells, smooth muscle cells and fibroblasts
also secrete IL-1 [8]. IL-1 produces the immunologic response
by providing development, adhesion and functional activation of
T and B lymphocytes from different aspects, and maturation of
thymic T and B cell precursors, and by increasing the synthesis of
lymphokine and lymphokine receptors. In addition, IL-1 provides
stimulation of arachidonic acid metabolism, synthesis of the acute
phase proteins in hepatocytes, and an increase of IL-2 [9].
The main reason for the guanine base being the base that most
easily experiences oxidation is that it has the lowest ionization
potential among the other bases. 8-hydroxy-2’- deoxyguanosine
(8-OHdG) is formed as a result of the reaction between hydroxyl
radical and double bond at the C-8 position. 8-OHdG is the
most commonly found oxidative DNA damage repair product in
humans, and this highly stable product is used in the determination
of oxidative DNA damage [10]. In addition, G: C and T:A base
change mutations that may lead to severe outcomes may occur
with the oxidation of the guanine base [11].
Despite all this information, no study was found in the literature
comparing the effects of apricots treated with sulfur and sundried apricots or effects of increasing sulfur amounts. Within this
context, the objective of this study was to compare the effects of
long-term feeding with high and low sulfur-containing apricots on
oxidative stress parameters of the liver tissues.
Materials and Methods
Experimental Animals
A total of 42 male Wistar albino rats were used in this study.
They were supplied from the Inonu University, Experimental
Animals Production, and Research Center. The study followed the
principles of the İnönü University Experimental Animals Ethics
Committee. Rats of 18 weeks weighed 205±13 g and were kept in
standard housing cages until the day of the experiment. Drinking
water was changed and standard cages were cleaned daily during
the experiment. The rats were harbored in well-ventilated rooms
with 24-27oC room temperature and a 12-hours dark/light cycle.
Rats in each group were distributed as two rats in each cage to
provide a homogeneous pellet feed.
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Experimental groups were designed as follows
1.

Control Group (n=7): Rats in these groups were fed with
commercial pellets.

2.

Sun-Dried Apricots Group (n=7): Pellets prepared with 10%
sun-dried apricots were given ad libitum.

3.

1000 ppm Sulfured Apricots Group (n=7): Pellets prepared
with apricots containing 1000 ppm sulfur were given ad
libitum.

4.

2000 ppm Sulfured Apricots Group (n=7): Pellet prepared with
apricots containing 2000 ppm sulfur was given ad libitum.

5.

3000 ppm Sulfured Apricots Group (n=7): Pellets prepared
with apricots containing 3000 ppm sulfur were given ad
libitum.

6.

4000 ppm Sulfured Apricots Group (n=7): Pellet prepared with
apricots containing 4000 ppm sulfur was given ad libitum.

Determination of Sulfur Amount of Apricots
The sulfur amount in the apricots was determined according to the
Turkish Standard no:8131. The apricots were classified according
to the sulfur content, and ground, and stored at +4oC in portions.
Preparation of Pellets Containing Sun-Dried Apricots and
Sulfur-Containing Apricots
During the experiments, sun-dried and sulfur-containing apricots
were mixed with pellets at 10%. To minimize the decrease of
sulfur ratio due to waiting for the prepared pellets, the pellets were
prepared as 3kg at every turn. For this purpose, 300 g of the apricots
that were previously ground and kept at +4°C were weighed
and a powder pellet was added until a 3kg pellet was obtained
(approximately 2700g). Some water was added to the mixture,
which was then worked until it became thoroughly homogenized
and then made pellet again utilizing a pellet machine.
Obtaining Liver Tissues from the Rats
At the end of the 12-week-long feeding period, the rats were
sacrificed under anesthesia by drawing blood from the heart.
The livers of the rats were removed from the abdominal cavity
and divided into two parts. One of these parts was kept in
formaldehyde, while the other part was kept at -80oC by wrapping
it with an aluminum foil.
Tissue Homogenization
To prevent activity loss of tissues taken from the deep freezer,
they were treated on the ice during the homogenization process.
The tissues were divided into small pieces weighing about 200
mg. The weighted tissues were put into tubes that were inserted
into the ice-filled transporters and numbered. 1mL of 50 mM TrisHCl buffer (pH:7.4) was added to each of the tubes with tissues
and homogenized at 16000 revolutions per minute for 2 minutes.
Then the solution was added further 1mL 50 mM Tris-HCl buffer
(pH:7.4) and homogenized for 1 minute. This process was applied
separately for each tube. Following the homogenization process,
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all tubes were centrifuged at 4000 rpm and +4oC for 10 minutes.
The formed supernatants were portioned into Eppendorf tubes and
used for the measurement of biochemical parameters.
Biochemical Measurements
TAS and TOS activities of the liver tissue were analyzed by using
Total Antioxidant Status and Total Oxidant Status kits (Rel Assay
Diagnostics, Turkey) respectively. The IL-1β and 8-OHdG levels
were measured using commercial double-antibody sandwich
ELISA kits (SunRed, China). Biotek ELx800 device was used for
photometric reading of plates.
Histological Examination
For histological examination, liver tissue samples were fixed in
10% formaldehyde at room temperature for 48 hours. Following
the fixation, liver tissue samples were subjected to ethanol series
of increased degrees (50%-%99), dehydration, and xylene series
and cleared. Then following melted paraffin infiltration at 62oC,
the samples were embedded into the paraffin blocks. Sections of 6
µm were cut from the paraffin blocks using a microtome and taken
on the slides. Liver sections were stained with hematoxylin-eosin
(H&E) and examined with Nikon Optiphot-2 light microscope,
Nikon DS-Fi2 camera, and Nikon DS-L3 image analysis system
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(Nikon Corporation, Tokyo, Japan).
Statistical Analyses
The normal distribution of the data obtained was tested using
the Shapiro-Wilk test. ANOVA test was used in the comparisons
between the groups. All statistical analyses were performed with
IBM SPSS Statistics version 23 package software. p<0.05 values
were considered statistically significant.
Results
Results of the biochemical measurement in liver tissue were
given in Table 1. There was no significant difference in IL-1β, 8OHdG, and TOS levels between the control group and the group
fed with sun-dried apricots. TAS levels were significantly higher
in the group fed with sun-dried apricots compared to the control
group, and OSI results were significantly lower in the group fed
with sun-dried apricots compared to all groups. Although the
IL-1β, 8- OHdG, TOS, and TAS measurements of all groups fed
with sulfuric apricots were higher than the control group, there
was no statistically significant difference between the groups fed
with low and high sulfur-containing apricots. When the OSI results
were evaluated, it was determined that there was no statistical
difference between the groups except for the group fed with sundried apricots.

Table 1. Result of the biochemical measurement of liver tissue
Groups

n

IL-1β (pg/L)

8-OHdG (ng/mL)

TOS(µmol H2O2/L)

TAS(mmol Trolox/L)

OSI(Arbitrary Unit)

Control

7

842.49±68.85c

1.53±0.21b

12.34±0.28b

1.56±0.34c

8.19±1.71a

Sun-Dried

7

881.09±79.80

1.32±0.15

13.25±1.96

a

3.44±0.30

3.89±0.82b

1000ppm

7

1245.06±99.76a,b

2.27±0.33a

19.05±2.51a

2.72±0.22b

7.02±1.04a

2000ppm

7

1109.08±168.97b

2.29±0.58a

19.20±2.05a

2.60±0.46b

7.56±1.51a

3000ppm

7

1318.19±108.93a

2.35±0.52a

19.43±2.61a

2.74±0.34b

7.24±1.61a

4000ppm

7

1089.23±109.65b

2.47±0.28a

21.69±6.88a

2.54±0.30b

8.55±2.73a

c

b

Liver sections were evaluated in normal histologic structure in
microscopic evaluations of the sections in the control, Sun-Dried,
1000 ppm, and 2000 ppm groups. Liver portal triad connective
tissue with artery, vein and bile ductules, hepatocytes, sinusoids,
and central vein were also normal (Figure 1; A, B, C, D). However,
minimal congestion was observed in the examined section of all
four groups. Histological examination of the liver sections of 3000
ppm revealed sporadic central vein damage, nuclear chromatolysis
in the hepatocytes around the central vein, and although low,
hepatocyte damage. Minimal sinusoidal dilatation was observed
in central hepatic lobules. Minimal inflammatory cell infiltration
and vascular congestion were found in periportal connective tissue
areas. In addition, there was minimal cytoplasmic eosinophilia and
increased nuclear heterochromatin in the hepatocytes (Figure 1;
E). Histologic evaluation of the liver sections of the 4000 ppm
group revealed central vein damage, sporadically diffuse nuclear
chromatolysis, and heterochromatic pyknotic nucleus in the
hepatocytes. Sinusoidal dilatation was found in some sections
with being more prominent in the center of liver lobules. There
were inflammatory cell infiltration and vascular congestion in the
periportal connective tissue areas (Figure 1; F).

b

Figure 1. Liver central vein (Cv) images (40x magnification). A. Control group,
B. Sun dried group, C. 1000 ppm group, D. 2000 ppm group, E. 3000 ppm group
central vein damage (arrows) and dilated sinusoids (arrowheads), F. Congestion
in the central vein and chromatolysis in hepatocyte nuclei in 4000 ppm group
(arrowheads)
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Discussion
In our study, we examined liver oxidative stress parameters
and DNA damage markers in rats fed with apricots containing
different amounts of sulfur and sun-dried apricots. The results
obtained indicated that the oral intake of sulfured apricots does not
significantly affect oxidative stress and DNA damage.
Articles related to sulfured apricots in the literature are mostly
about the inhalation of SO2 gas regarding worker safety. According
to these studies, workers in the sulfuration process expose to 106722 ppm SO2 gas, and exhibit symptoms such as throat burning,
eye, and nose itching, and cough one hour after the exposure [12].
In a study by N. Koksal et al., serum levels of TNF-α, IL1-β,
IL-6, and IL-8 were increased in workers who were exposed to
SO2 gas for one hour. However, it was reported that the increased
TNF-α and IL1-β were released from the macrophages, and high
levels were expected since these were early released cytokines in
acute lung damage [13]. Gokirmak et al. found decreased serum
levels of GPx, CAT, and SOD, and increased MDA in workers who
were exposed to SO2 gas [14]. Uren et al. treated human peripheral
lymphocytes with SO2 gas at 0.1, 0.5, and 1 ppm concentrations
and reported that SO2 gas caused sister chromatid exchange,
increasing mitotic index and replication index, and showing a
cytotoxic effect [15]. The main reason for the different results
between the mentioned studies and our study is the different ways
of the sulfur entrance the body. Usually, sulfur as an air pollutant
is applied to animals by inhalation [16]. Since our study aimed
to investigate the effects of the sulfur amount in apricots, it is the
most appropriate way to give apricots mixed with pellets to rats by
the oral route [17-18].
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in biological parameters, morphologic changes take a longer time.
Oxidative stress factors increase with age as well as with different
stress factors such as hunger, infections, and space restriction. It
should be noted that rodents were kept in cages for as long as 12
weeks in this study. The increase in oxidative stress levels may
have occurred due to this restriction.
Conclusion
Our results indicated that the amount of sulfur in dried apricots
does not significantly affect oxidative stress and DNA damage in
the liver. However, further studies are needed to investigate the
specific effects of sulfur amounts on different organs.
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Abstract
Liver transplantation is the lifesaving treatment option for rare acute liver failure that develops due to iatrogenic bile duct injuries or after major hepatectomy. The aim
of the study is to analyze patients with acute liver failure due to iatrogenic bile duct injury or major hepatectomy on the waiting list for emergency liver transplantation.
Between the years 2011-2020, 9 patients (5 female/4 male; median age: 30 years old, (range:4-63 years)) with acute liver failure related to bile duct injury or major hepatectomy for whom urgent liver transplantation was planned were included in this study. Eight patients were accepted for urgent liver transplantation. Acute liver failure
developed in 6 patients due to hepatoduodenal ligament injury during cholecystectomy, and in 3 patients due to major hepatectomy. The patients were listed for urgent
transplantation within the mean of 1.5 days (range:0-3 days) after acute liver failure. Two patients had living donor and 1 patient had cadaveric liver transplantation. Acute
hepatic failure, especially after iatrogenic bile duct injuries associated with vascular injuries, seems to be more fatal than post hepatectomy liver failure. In these cases of
acute liver failure, which is a difficult situation to decide, emergency liver transplantation should be kept in mind as the treatment option.
Keywords: Post-hepatectomy liver failure, bile duct injury, liver transplantation

Introduction
Liver transplantation is the only curative treatment for end stage
liver disease and is a life-saving treatment in acute liver failure,
which presents with deterioration in liver function and change
in mental status [1]. Iatrogenic bile duct injury and hepatic
insufficiency following major hepatectomy are rare causes of
acute liver failure [2,3]. Injury to the biliary system is being
frequently encountered in the era of laparoscopic cholecystectomy.
It is frequently associated with concomitant complex vascular
injuries. The decision for emergency liver transplantation due to
major bile duct injury or hepatic insufficiency of the remnant liver
following major hepatectomy is very challenging for physicians.

*Corresponding Author: Kutay Saglam, Inonu University, Faculty of Medical,
Department of Gastrointestinal Surgery, Liver Transplantation Institute, Malatya,
Turkey E-mail: saglamk@gmail.com

In this rare patient group, liver transplantation should be kept in
mind as the last resort treatment modality where other therapeutic
modalities have failed.
The aim of the study is to analyze patients with acute liver
failure due to iatrogenic bile duct injury or major hepatectomy
that have been enlisted for emergency liver transplantation.
Materials and Methods
Study population
512 patients were enlisted for emergency liver transplantation
between 2011 and 2020 in Inonu university liver transplantation
institute. Among these patients, 6 patients developed acute
liver failure due to hepatoduodenal ligament injury during
cholecystectomy and 3 patients (two with Echinococcus alveolaris
and one with trauma) who developed acute liver after major
hepatectomy were included in the present study.
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Study parameters
The demographic and clinical data of the patients were
retrospectively analyzed from the prospective database of our
institution. The patients who were transplanted or recovered and
patients who died during the follow-up period were investigated.
Ethical committee approval was obtained from the local ethical
committee (2022/2931).
Patients with iatrogenic bile duct injury and post-hepatectomy
liver failure
After the patients were admitted to intensive care, liver function
tests, coagulation parameters, kidney function tests, ammonia
and lactate levels were evaluated primarily. Multidetector
computerized tomography (MDCT) was performed to evaluate the
vascular and structures in our patients with normal renal functions,
whose general condition was stable. If the general condition of
the patients was poor and there was an acute liver failure, liver
supporting systems such as plasmapheresis, Molecular Adsorbent
Recirculating System™(MARS™), the Single-Pass Albumin
Dialysis system and the Fractionated Plasma Separation and
Adsorption system (Prometheus™) were used. King’s College
Criteria and Bilirubin – Lactate- Etiology (BiLE) Score were used
to determine the degree of hepatic failure [4,5]. Transplantation
decision was made for patients who did not respond despite the
treatments and encephalopathy worsened.
Patients that require major hepatectomy undergo a thorough
investigation including an assessment of the future remnant liver
volume by abdominal MDCT. The main goal is to obtain a future
remnant liver volume (FRLV) >40%. However, any borderline
cases that include an FLRV between 25-40% require the
preparation of a living donor (if present) for a potential to develop
remnant liver failure.
In patients with liver failure after hepatectomy, supportive therapy
was considered the first-line therapy. Liver supporting systems
includes plasmapheresis, MARS and Prometheus. For reducing
portal flow diuretics and beta-blockers were used. Indocyanine
green test was performed to evaluate the liver parenchyma. Only
after the failure of the supportive therapy, a decision is made to
proceed with liver transplantation as the last resort treatment to
save the patient’s life.
Statistical analysis
Since the cohort is very small, we only performed the descriptive
statistical analysis. The continuous data are expressed as median
and range. The categorical data are expressed as the number of
affected patients and the percentage of the study population. All
statistical analyses were performed on Microsoft Excel v.2016
(Microsoft, USA) and Statistics Software Package for Social
Sciences SPSS v 26 (IBM, USA)
Results
General demographic and clinical characteristics of patients
Between 2011-2020, 9 patients (5 female/4 male) with a median age
of 30 years old (range:4-63 years) were listed for emergency liver
transplantation due to acute liver failure at our liver transplantation
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institute. Six patients (66.6%) had hepatoduodenal ligament injury
during cholecystectomy, and all were referred from other centers.
Two patients (22.2%) that had undergone major hepatectomy in
our institute and l patient were admitted from a different hospital,
were enlisted for emergency liver transplantation for remnant liver
failure (Table 1). The patients were listed for urgent transplantation
within a mean of 1.5 days (range:0-3 days) after acute liver failure.
Table 1. Summary of the demographic and clinical characteristics of the all
patients
Total patients’ number

9

Female/Male

5/4

Age (median)

30 years (range: 4-63)

Etiology of liver failure
Biliary injury

6 patients

Post hepatectomy failure

3 patients

Waiting time in transplantation list (median)
Liver transplantation number

1.5 days (range 0-3)
3

Biliary injury

1/6 (16.6 %)

Post hepatectomy failure

2/3 (66.6 %)

Mortality

5/9 (55.5 %)

Biliary Injury

4/6 (66.6 %)

Post hepatectomy failure

1/3 (33.3 %)

From a total of 9 patients, 8 were evaluated for emergency liver
transplantation. Two patients had living donor and 1 patient had
cadaveric liver transplantation. The remaining patient underwent
hepaticojejunostomy for isolated bile duct injury and was not
transplanted.
Patients who were enlisted for emergency liver transplantation
due to iatrogenic bile duct injury
Six patients with iatrogenic injury of the hepatoduodenal ligament
during cholecystectomy led to acute liver failure. Five of the six
patients (83.3%) had the accompanying major vascular injury. Four
(66.6%) died during the waiting period before any transplantation
could be performed. Three of these patients had acute liver failure
and 1 had multiple organ dysfunction syndrome (MODS). Two
patients (33.3%) survived; one of these patients received a living
donor liver transplantation and the other had isolated bile duct
injury and a hepaticojejunostomy was performed. The data are
summarized in Table-2.
Patients who were enlisted for emergency liver transplantation
due to remnant liver dysfunction following major hepatectomy
The characteristics of the patients with post-hepatectomy liver
failure are summarized in Table-2. Emergency liver transplantation
was performed for 2 of 3 patients (66.6%) with acute liver failure
due to major hepatectomy. The indications for major hepatectomy
were blunt trauma in a 4-year-old boy and echinococcus alveolaris
in the remaining two patients.
1077

doi: 10.5455/medscience.2022.01.09			

			

The pediatric patient with blunt trauma received emergency
right hepatectomy and portal vein thrombosis had developed in
the remnant liver. He was transplanted 24 hours after the index
operation due to acute liver failure. He survived for 10 months
after the operation but died due to chronic rejection due to noncompliance with the immunosuppressive medication.
In the remaining two patients with Echinococcus alveolaris (ages:
52 and 27 years) planned liver resections were performed. In a
52-year-old female patient, an extended right hepatectomy was
performed and she developed post-hepatectomy liver failure and
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received a living donor liver transplantation on postoperative third
day. The patient survived and still alive without any complications.
In a 27-year-old male patient, right hepatectomy was performed for
Echinococcus alveolaris. A portal vein thrombosis of the remnant
liver developed on the postoperative early period. The patient was
reoperated and portal thrombectomy was performed. This patient
was referred to us from another center. The condition of patient
was poor at the admission. Although necessary preparations for
liver transplantation were made, the patient died due to MODS.
The data are summarized in Table-3.

Table 2. Summary of the demographic and clinical characteristics of the patients with iatrogenic hepatoduodenal ligament injury during cholecystectomy

m

Age
Height
Gender
(years)
(cm)

Weight
(kg)

Disease

Primary
procedure

Patient
1

30

F

155

45

Cholelithiasis

Laparoscopic
cholecystectomy

Patient
2

48

F

160

80

Cholelithiasis

Laparoscopic
cholecystectomy

Patient
3

17

M

180

75

Cholelithiasis

Laparoscopic
cholecystectomy

Patient
4

63

F

165

80

Cholelithiasis

Laparoscopic
cholecystectomy

Patient
5

41

F

162

70

Cholelithiasis

Patient
6

26

M

162

50

Cholelithiasis

Complications

Interval
Hannover
from index
Classification
operation
(12)
(days)

Common bile duct
injury

Second
operation

Survival
(months)

D3

1

Hepaticojejunostomy

109

D3dpv

0

Eksploration

exitus

D3d

0

No
operation

exitus

Right portal vein
injury

D1pv

2

Right hepatectomy

exitus

Laparoscopic
cholecystectomy

Right hepatic artery
injury

D1d

NA

No
operation

exitus

Laparoscopic
cholecystectomy

Right portal vein, right
hepatic artery, common
bile duct injury

D3dpv

2

Portal vein, right
hepatic artery, common
bile duct injury
Common bile duct,
right hepatic artery
injury

Living donor
liver transplantation

2

F=Female, M=Male, NA= Not available

Table 3. The demographic and clinical characteristics of patients with post hepatectomy liver failure

Age
Height
Gender
(years)
(cm)

Weight
(kg)

Disease

Primary
procedure

Complications

Interval from
index operation (days)

Second operation

Survival
(months)

Patient
1

4

M

120

20

Blunt trauma
Left portal vein
Right hepatectomy
(liver laseration)
thrombosis,

1

Cadaveric liver
transplantation

10

Patient
2

52

F

160

75

Echinococcus
alveolaris

Extended right
hepatectomy

Post hepatectomy liver
failure,

3

Living donor liver
transplantation

36

Patient
3

27

M

177

80

Echinococcus
alveolaris

Right
hepatectomy

Portal vein thrombosis,
Post hepatectomy liver
failure

NA

Portal vein thrombectomy

exitus

F=Female, M=Male, NA= Not available

Discussion
In this study, we analyzed the results of patients who developed
acute liver failure related to iatrogenic bile duct injury or major
hepatectomy and were listed for urgent liver transplantation.
According to our results 16.6% of patients with acute liver failure
after iatrogenic biliary injury, and 66.6% of patients with post
hepatic insufficiency after major hepatectomy overcome acute liver
failure with liver transplantation. Vascular injuries accompanying
biliary injuries have a poor prognosis when compared to acute
liver failure after major hepatectomy. The reason for this, major
hepatectomies are planned procedures and in a tertiary liver

transplantation center, necessary preparations are performed on
every patient with a borderline remnant liver volume (25-40%)
who are planned to undergo major hepatectomy. Iatrogenic
hepatoduodenal injuries are complex problems that affect multiple
components of the liver. On the other hand, remnant liver failure
is related to the loss of functional capacity of the liver. In fact, one
of our patients who underwent right hepatectomy died due to the
development of vascular complications that lead to liver failure
and MODS. This supports our theory for unexpected complications
that affect more than one component in the liver are highly mortal
events.
1078

doi: 10.5455/medscience.2022.01.09			

			

The incidence of iatrogenic bile duct injuries has increased to
0.6% as laparoscopic cholecystectomies were popularized [6,7,8].
The rate of vascular injuries accompanying injuries to the biliary
system range between 16.7% to 47% and the most common type is
right hepatic artery injury [9]. Deterioration in liver function tests,
development of acute liver failure and unrepairable injuries are
urgent liver transplantation indications in patients with iatrogenic
biliary injuries [9]. Most of these patients lose their lives in the
waiting list due to severe sepsis [9,10]. Morbidity and survival
rates of patients who underwent liver transplantation due to
biliary injury are between 52-100 % and 60-75 %, respectively
[9]. Parilla et al. reported that, from 7 urgent liver transplantations
performed because of biliary injury, 2 died on the waiting list and
90% of 5 liver transplanted patients died within the first 30 days
of operation [11]. All our biliary injury patients had referred us
from other centers. The condition of the patients who came to
our clinic was poor. From 5 patients with accompanying vascular
injury; four died on the waiting list because of severe sepsis
accompanied by MODS and acute liver failure. One patient had
a living donor liver transplantation and is still alive and in good
condition. The patient without accompanying vascular injury,
underwent hepaticojejunostomy and was discharged without any
complications.
The gold standard treatment of Echinococcus alveolaris is resection
or transplantation. Residue intact liver volume determines the
success rate of resection. Normally, if the liver tissue is healthy,
a remnant liver volume of 25-40% is enough [12]. However,
remnant liver failure may develop due to operative stress and
vascular complications that develop in the postoperative period.
The findings of liver failure are hyperbilirubinemia, coagulopathy,
ascites and even encephalopathy. The incidence of acute liver
failure is between 2-30 % and depends on the quality of remnant
liver parenchyma [12]. According to Egeli T. et al. study, the postoperative liver failure rate was 9.7% in healthy donors [13].
If supportive therapy fails, the mortality rate ranges between
0-8%, and liver transplantation is the last resort treatment [12]. In
this study, liver transplantation was performed in 2 of 3 patients
not responding to support. These patients were discharged without
any complications. The third patient with major hepatectomy
developed acute liver failure due to portal vein thrombosis and he
was listed for emergency transplantation however the patient died
on a waiting list. As in acute liver failure, it is difficult to make a
decision for liver transplantation in patients with acute liver failure
after hepatectomy. The demand for organs and limited donor
pool is raised is a major problem in many Asian countries and in
Turkey as well. Living donor liver transplantation is currently the
only option to increase the donor pool and provide the necessary
liver grafts to these patients that are in need for emergency liver
transplantations.
Conclusion
Acute liver failure due to iatrogenic hepatoduodenal ligament
injury has a poorer prognosis when compared to post-hepatectomy
remnant liver failure. The main reason for this is because the latter
is a planned surgery with necessary precautions which is generally
performed in tertiary referral centers, however, the first is a
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catastrophic event that has a sudden impact on the condition of the
patient also is encountered during laparoscopic cholecystectomy
which performed in many hospitals. Each surgeon performing
hepatobiliary surgery, even if only performing cholecystectomy,
should be aware of this condition and should take maximum care.
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Abstract
Chronic functional constipation is a common gastrointestinal disorder in children with no underlying organic cause. Although reasons such as bad eating habits and early
transition to solid food are blamed for constipation, the etiology of the disease has not been fully elucidated. Our study aims to determine the differences in stool microbiota between children with chronic functional constipation and healthy children. Feces samples of 49 patients and 40 healthy children who meet Rome IV criteria were
analyzed by 16s rRNA /PCR (Polymerase Chain Reaction) method. Within the sample microbial diversity, the Shannon diversity index was calculated based on the profiles
obtained using the R 2.15.2 software package programe. In our study, no statistically significant difference was found between the study group and the control group in
terms of the Shannon Diversity Index (p <0.05). The species found in healthy children (n = 34) but not in constipated children were determined as Lactobacillus kefiri and
Bifidobacterium infantis. In addition, Lactobacillus casei and Lactobacillus acidophilus were detected with a higher rate in constipated children (p> 0.005). Although there
is no significant difference between microbiota subtypes, the fact that Lactobacillus kefiri and Bifidobacterium infantis were detected only in healthy children may guide
the supportive treatments to be given to constipated children. The results of our study also show that there is a need for more comprehensive studies in large populations,
supporting other literature studies showing that the gastrointestinal microbiota is different in constipated and normal children.
Keywords: Bifidobacterium infantis, child, constipation, microbiota, lactobacillus kefiri

Introduction
Chronic functional constipation is a common gastrointestinal
disorder in children with no underlying organic cause. Although
reasons such as bad eating habits and early transition to solid
food are blamed for constipation, the etiology of the disease has
not been fully elucidated. In patients; there is no known cure
for constipation, except for behavioral-diet therapy and a few
symptomatically laxative products [1]. Many patients do not
respond to symptomatic treatment over time, and this chronic
process prevents the absorption of especially fat-soluble vitamins
and minerals with prolonged use of laxatives, and in this case,

*Corresponding Author: Ahmet Yilmaz, Ataturk University, Vocational School of
Health, Department of Medical Laboratory Techniques, Erzurum,Turkey
E-mail: aymet25@hotmail.com

children experience anorexia, growth retardation, symptoms related
to vitamin deficiencies, and many accompanying complications
[2]. Therefore, elucidating the etiology of constipation is very
valuable in revealing new treatment options. For this purpose,
our study was planned to determine the microbiota differences in
children with and without constipation.
In recent studies, the knowledge that bacteria constitute
approximately 50% of the stool volume suggests that there may
be a relationship between microbiota and functional chronic
constipation [3]. Staphylococci, Streptococci, Lactobacillus,
Micrococci, and Bifidobacteria, especially transmitted with breast
milk, constitute the infant's first microbial flora [4]. Over time, this
flora changes with many factors such as the baby's diet, history
of antibiotic use, and illnesses. Bacteroides, Lactobacillus, and
Saccharomyces species among the Bifidobacterium yeasts are the
most common bacteria found in the intestine that has completed
its maturation. Disruption of the balance in this microbial flora
1080
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with various diseases or drug treatments may also play a role in
the formation mechanism of different diseases. In other words,
microbial balance is lost in patients in the form of a vicious circle
and returns to its place in time or it is tried to be supplemented with
supplementary probiotics [3,4]. There are also studies suggesting
that intestinal cells directly affect our brain with their microbes
and their functional structure and can play a key role in behavioral
and cognitive functions [5]. In recent years, intestinal microbiota
and brain axis issues have been seen as the key point to answer the
question of "can they play a role in etiology?" For many diseases
that we previously considered as functional and/or idiopathic [5].

and the pellet dissolved. 1/10 volume of 0.3M NaOAc and 440μl
ethanol were added onto the dissolved pellet and kept at -20°C for
1 night. At the end of the period, the sample was centrifuged at
13.000 rpm for 10 minutes. The supernatant was removed and the
pellet was allowed to dry.

The number of studies examining the relationship between
regional childhood functional constipation and microbiota is
very limited worldwide [6,7]. The reason for this can be stated as
laborious studies, difficulties in taking samples from children, and
high costs [4-7]. Our study was planned to determine the diversity
of microbiota in chronic functional constipated children to reveal
the difference from healthy children by the financial support of
our university's scientific research project coordinator (Project no:
TS-2019-04).

Determination of DNA Sequence Information

Materials and Methods
Before starting the study, the approval of the local ethics committee
was obtained (2018/80576354-050-99/89) and a voluntary consent
form was obtained from the patient and healthy children's parents
before the samples were taken. In our study, stool samples to
be used for the detection of the gastrointestinal microbiota, 49
constipated children aged 2-16 years who meet Rome 4 criteria and
40 healthy children who applied to the outpatient clinic for routine
controls (weight, height, etc.) without acute / chronic infection/
disease were included. Children with a history of preterm birth,
anatomical abnormalities, using antibiotics in the last 2 months,
obesity or malnutrition, using medication due to chronic disease,
and feeding with formula were excluded from the study. After the
feces samples of the patients were taken, they were kept at -80ºC.
Our work is supported by our university's scientific research
project support fund (2019-TS04).
Genomic DNA isolation protocol
The samples were taken into an Eppendorf tube. Over; 200μl dH2O,
50μl 0.5M EDTA, 10μl 20% sarcosyl, 10μl proteinase K (10mg /
ml), 10μl 1M Tris-HCl (pH: 8) and 5μl 5M NaCl were added. The
mixture was vortexed for 5 minutes. It was kept in a water bath set
at 65°C for 30 minutes. During this period, it was vortexed every
10 minutes. Phenol: chloroform: isoamyl alcohol (25:24:1) in its
volume was added to the cell suspension and gently inverted. It
was centrifuged for 5 minutes at 13.000 rpm, the upper liquid layer
was removed with a Pasteur pipette (or a 1000 μl micropipette
whose mouth was cut with a razor blade) and transferred to a new
tube. Phenol: chloroform: isoamyl alcohol treatment was carried
out 3 times as stated above. The supernatant was taken from the
products obtained at the end of centrifugation in each step and
transferred to a clean Eppendorf tube. 1/10 of its volume 3M
NaAc and 2 times its volume of absolute ethanol were added to the
upper liquid, which was taken into the new Eppendorf, and it was
kept at -20°C for 1 night. At the end of the period, the sample was
centrifuged at 13.000 rpm for 10 minutes. The supernatant was
removed, the pellet dried. 200μl dH2O was added onto the pellet

After drying, the pellet was dissolved in 100 µl dH2O. Genomic
DNA obtained; It was checked in terms of its quality, RNA
contamination, and integrity, respectively, according to
spectrophotometric measurement and its appearance in 0.8%
agarose gel.

16S rRNA primers specific to bacteria and accepted as universal to
determine DNA sequence data [Primer 1: 27 F (5'-GAG TTT GAT
CCT GGC TCA-3 ') and Primer 2: PCR reaction was performed
with (1385R) (5'-CGGTGTGT [A/G] CAAGGCCC-3')]. Genomic
DNA was used as source DNA in the PCR reaction. The PCR
reaction was set up with 16S rRNA (F and R) primers; 2.5 µl 10X
buffer, 2.5 µl 25 mM MgCl2, 2 µl 2.5 µM dNTP mixture, 2.5 µl
F, 2.5 µl R, 0.5 µl genomic DNA, 0.2 µl Taq DNA Polymerase
enzyme (5u / µl) with a final volume of 25 µl 12.3 µl ddH2O was
added. PCR program used for both products: 2 minutes at 94ºC, 1
minute at 94ºC, 1 minute at 55ºC, 1 minute at 72ºC, 4 minutes at
72ºC. and it was used to be at 4ºC. DNA fragments run in agarose
gel were checked on the UVP transilluminator device and the data
was recorded with the UV-Photometer gel documentation device
(UviTec).
Microbiota Analysis
The total DNA obtained was separated in 110 μl buffer and used
for PCR amplification. ISpro technique: Isolated DNA (10μl
/ PCR) was amplified in two multiplex PCR amplifications:
first; It was made for Firmicutes, Actinobacteria, Fusobacteria,
Verrucomicrobia (FAFV), Bacteroidetes species. Latter; Made for
Proteobacteria species. After amplification, 5 μl of PCR product
was mixed with 20 μl formamide and 0.2 μl Mapmaker 1500 ROX
labeled size marker. The PCR products were then separated by
their different lengths in an ABI Prism 3130XL Genetic Fragment
Analyzer.
Statistical analyses
Data were analyzed with the standard IS-pro proprietary software
package. A correlation matrix of all log2 transformed profile data
was generated. A clustered heat map was made with the arithmetic
mean (UPGMA). Within the sample microbial diversity, the
Shannon diversity index was calculated based on the profiles
obtained using the R 2.15.2 software package. Diversity was
calculated for both per phylum and overall microbial composition
(phylum FAFV, Bacteroidetes, and Proteobacteria were pooled
together). A p-value of <0.05 was considered statistically
significant. Differences in microbiota composition were shown
as basic coordinate analysis (PCoA) based on cosine distance
measurements. Data visualizations were made with the Spotfire
software package.
Results
The study was carried out with 49 patients and 40 healthy children.
The demographic characteristics of the patients included in the
1081

doi: 10.5455/medscience.2022.01.010			

			

study are shown in Table 1.
The 16S RNA gene was obtained by PCR. PCR results of sick
individuals are shown in Figure 1, PCR results of healthy
individuals are shown in Figure 2.
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Non-significant relationships were scored in 0 and therefore white.
Diseases or microbiota properties with no significant association
were not shown. The bootstrap clustering of microbiome features,
highlighted in the left dendrogram, were identified in two study
groups.
The most abundant species in IS profiles of both study groups are
Bifidobacterium lactis; Bifidobacterium longum, Bifidobacteria
bifidus, Bifidobacterium infantis, Bifidobacterium lactis;
Bifidobacterium longum, Bifidobacteria bifidus, Bifidobacterium
infantis, Bifidobacterium bifidum, Lactobacillus agilis,
Lactobacillus animalis, Lactobacillus branta, Lactobacillus
brevis, Lactobacillus camelliae, Lactobacillus paracasei,
Lactobacillus catenefornis Lactobacillus crispatus, Lactobacillus
gasseri, Lactobacillus namurensis, Lactobacillus Plantarum,
Lactobacillus rhamnosus, Lactobacillus reuteri Lactobacillus
similis, Lactobacillus thailandensis, S. aureus, S. epidermidis, S.
haemolyticus, Saccharomyces boulardii (Figure 3).

Figure 1. Image of PCR results of sick individuals

Figure 2. Image of PCR results of healthy individuals
Table 1. Demographic characteristics of the patients, evaluation of the clinical
severity of constipation

Age (years)
Male/Female (%)

Patients

Healthy

p

6.03±3.81

6.5±4.12

0.701

46/54

48/52

0.886

Number of stools per week
<1

24

1-2

15

>2

10

The need for stimuli while defecation

17

-

Tenesmus

12

-

Abdominal pain

14

-

A history of stool incontinence

9

-

Benefit from laxatives

8

-

Bristol stool scale 1/2/3

22/19/8

--

Benefit rate from nutritional regulation

-

Figure 3. Microbiota clusters image in sick and healthy individuals

13

Nutrition and dietary habits
Protein-based

15

18

Vegetable and fiber-based

2

1

Irregular, fast food

9

5

Balanced diet

23

25

0.325

Microbiota Analysis
Consistent associations of constipation microbiota properties with
diseases have been established. Both diseases and microbiota
properties were clustered according to the cosine distances
generated from the beta coefficients of all nominally significant
(p<0.05) relationships. Beta coefficients were converted to arcine
for viewing.

The cluster map showed disease-specific clustering at both the
phylum level and the species level. Although it is much more
intense especially in healthy individuals numbered 6 and 18, the
species in the vast majority of healthy individuals (n=34) but
never detected in sick individuals are Lactobacillus kefiri and
Bifidobacterium infantis. In addition, the species identified in
patients with numbers 2, 7, 13, 26, 39 but not in healthy individuals
are Lactobacillus bifidus, Lactobacillus acidophilus, Lactobacillus
rhamnosus.
In our study, the Shannon diversity index did not show a
statistically significant difference between the study group and the
control group in terms of phylum-level diversity. Apart from that,
PCoA distinguishes between children with functional constipation
and healthy controls, both for all phyla and each phylum. In
our study, values showing a similar diversity index for all phyla
were combined and children with functional constipation were
determined as 3.2 (IQR 0.3) and controls as 3.1 (IQR 0.3). Species
determined in sick individuals as a result of microbiota analysis
are shown in Table 2 and species determined in healthy individuals
are shown in Table 3.
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Table 2. Microbiota results of sick individuals
Patient no

Microbiome species

Patient no

Microbiome species

Bacteroides fragilis

Bifidobacterium adolescentis;

Bifidobacterium lactis

Bifidobacterium animalis,

Bifidobacterium longum,

Bifidobacterium breve;
8, 12, 13, 19, 21

Bacteriodes fragilis

Lactobacillus acidophilus

Bifidobacterium longum,

Lactobacillus reuteri,

Lactobacillus Bifidus

Lactobacillus rhamnosus

Lactobacillus rhamnosus,

Bifidobacterium adolescentis;

Bifidobacterium lactis;

Bifidobacterium animalis,

Bifidobacterium longum,

Bifidobacterium breve

Bifidobacteria Bifidus,

Bifidobacterium adolescentis;

Bifidobacterium infantis*

Bifidobacterium animalis,

Bifidobacterium bifidum

Bifidobacterium breve;

Lactobacillus agilis

Bifidobacterium lactis;

Lactobacillus animalis

Bifidobacterium longum,

Lactobacillus brantae

Bifidobacteria Bifidus,

Lactobacillus Brevis

Lactobacillus Bifidus

Lactobacillus camelliae

Bifidobacterium infantis
Bifidobacterium bifidum
Lactobacillus acidophilus*
Lactobacillus agilis
Lactobacillus animalis

7,9, 10, 11, 20,
22, 23, 24, 27, 29,
32, 33, 34, 35,
36, 37, 38, 39, 40, 41
42, 43, 44, 45, 48, 49

Med Science 2022;11(3):1080-5

Table 3. MMicrobiota results of healthy individuals

Lactobacillus Bifidus
1, 2 ,3, 4, 5, 6, 8, 12, 13,
14, 15, 16, 17, 18,
19, 21, 25, 26, 28, 30, 31, 46, 47

			

1, 2, 3, 4, 5,
6, 7, 9, 10, 11,
14, 15, 16, 17,
18, 20, 22, 23, 24,
25, 26, 27,
28, 29, 30, 31, 32,
33, 34,3 5, 36, 37, 38, 39

Lactobacillus paracasei
Lactobacillus catenefornis
Lactobacillus crispatus
Lactobacillus gasseri
Lactobacillus kefirii*

Lactobacillus brane

Lactobacillus namurensis

Lactobacillus Brevis

Lactobacillus Plantarum

Lactobacillus camelliae

Lactobacillus rhamnosus

Lactobacillus casei

Lactobacillus reuteri

Lactobacillus paracasei

Lactobacillus similis

Lactobacillus catenefornis

Lactobacillus thailandensis

Lactobacillus crispatus

S. aureus

Lactobacillus gasseri

S. epidermidis

Lactobacillus namurensis

S. haemolyticus

Lactobacillus Plantarum

Saccharomyces boulardii

Lactobacillus rhamnosus*

*:not found in sick indivuals

Lactobacillus reuteri*
Lactobacillus similis
Lactobacillus thailandensis
S. aureus
S. epidermidis
S. haemolyticus
Saccharomyces boulardii
*:not found in healthy individuals

Discussion
In this study, although the Shannon diversity index did not show
a statistically significant difference between the study group and
the control group in terms of phylum-level diversity, Lactobacillus
kefiri, and Bifidobacterium infantis were found in the vast
majority of healthy individuals (n = 34) and never detected in sick
individuals. In addition, Lactobacillus casei and Lactobacillus
acidophilus were detected at a higher rate in sick individuals. (p>
0.005)
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Some studies show that gut microbiota directly affects
gastrointestinal motility [8]. A study in rats shows that Lactobacillus
and Bifidobacteria species shorten the intestinal emptying time
and increase intestinal myoelectric activity [9]. In addition to
animal experiments, in vitro demonstrating that some species
such as Lactobacillus rhamnosus increase motility and muscle
cell contractility in human intestinal cells, an important step has
been taken in the microbiota-constipation relationship, but clear
evidence has not been obtained in clinical studies [10]. The number
of studies conducted in childhood is also relatively low. In some
studies, differences were observed between microbial subtypes in
children with chronic functional constriction, and some studies
did not find a significant difference [9-11]. In a study conducted
on the subject, stool samples of 28 chronic constipation and 14
healthy children were examined, and it was found that Clostridium
and Bifidobacteria species were more in constipated patients [11].
On the other hand, Zhu et al. In their study in 2014, while there
was no difference between Lactobacillus and Bifidobacterium
species, they found a significant decrease in Prevetolla subspecies
of Bacteroides species and a significant increase in Firmicutes
species in constipated children [12]. In the study conducted by
Meij et al. In 2016, they observed that although there was no
statistical difference, some species such as Bacteroides fragilis,
Bacteroides ovatus, Bifidobacterium longum, Parabacteroides
were high, and Alistipes finegoldii species had less presence in the
microbiota in constipated children [6]. However, Moraes et al. ın
the study conducted in Brazil in 2016, Lactobacillus species were
found less in constipated children, while no significant difference
was found between Bifidobacterium species [7]. In this context, in
our study, it is an important point to detect Lactobacillus kefiri and
Bifidobacterium infantis only in healthy children. The main goal
of all studies on the subject; if there is a deficiency of microbiota
element in constipated children, it is a matter of wonder whether
this situation can be eliminated with supportive treatments. Many
of these studies, including our study, show that prebiotics or
probiotics have important roles in the treatment of patients with
constipation.
Probiotic agents developed as a result of various studies have
begun to be used in the treatment of functional diarrhea and
irritable bowel syndrome, which is the opposite situation [13,14].
Also, microbiota supplements and fecal transplantations applied
to patients with severe necrotic enteritis and pseudomembranous
enteritis have been life-saving [15, 16]. All these situations
show that supportive treatments given to patients in cases such
as diarrhea or constipation have positive effects on the flora [1,5,
8-13].
Studies are showing that Lactobacillus reuteri, Lactobacillus casei,
which are among the Lactobacillus subspecies, are beneficial in
chronic functional constipation [17-19]. However, in a study on
Lactobacillus kefiri in mice, it was emphasized that it reduced proinflammatory mediators and could be an important supplement for
inflammatory bowel diseases [20]. On the other hand, it has been
found that kefiri drink may have positive effects in adult constipated
patients, but microbiota analysis has not been performed [21].
However, no intervention study was conducted on Lactobacillus
kefiri supplementation in constipated children, and again, no
study was found in the literature to determine its relationship
with constipated children. Our study differs in this respect and
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shows that a new probiotic supplement can be created should be
supported by future studies. While Bifidobacterium infantis was
found effective in irritable bowel syndrome in probiotic studies;
Its efficacy in constipated children has not been demonstrated
[22]. However, the number of patient populations in the studies
was small and the data were evaluated as limited. In probiotic
intervention studies with Lactobacillus reuteri, acidophilus, Casei,
and Rhamnosus, no sufficient evidence has yet been revealed
in terms of their effectiveness in relieving constipation, and the
effect of these probiotic mixtures against functional constipation is
another subject of Research [23,24].
Conclusion
Our study is among the first studies to determine the difference in
intestinal microbiota in constipated children compared to children
with normal defecation, which has not yet been done in our region
and many cities. According to the results of our study, the detection
of Lactobacillus kefirii and Bifidobacterium infantis in healthy
individuals, and the detection of L. casei and L. acidophilus in sick
individuals in children who do not have a significant difference in
nutrition and diet in the patient and healthy group are very valuable
in terms of drug potential.
Conflict of interests
The authors declare that there is no conflict of interest in the study.
Financial Disclosure
This study was funded by Kafkas University Science Research Project financial
support (TS-2019-04)
Ethical approval
Before starting the study, the approval of the local ethics committee was obtained
(2018 / 80576354-050-99 / 89).

References
1.

Rajindrajith S, Devanarayana NM, Weerasooriya L, et al. Quality of life
and somatic symptoms in children with constipation: a school-based study.
J Pediatr. 2013;163:1069-72.

2.

Madani S, Tsang L, Kamat D. Constipation in children: A practical review.
Pediatr Ann. 2016;45:189-96.

3.

Yağcı RV, Arslan N. Intestinal microbiota and its relation with nutrition.
Turkiye Klinikleri J Pediatr Sci. 2012;8:12-8.

4.

Matamoros S, Gras-Leguen C, Le Vacon F, et al. Development of
intestinal microbiota in infants and its impact on health. Trends Microbiol.
2013;21:167-73.

5.

Wang HX, Wang YP. Gut microbiota-brain axis. Chin Med J (Engl).
2016;129:2373-80.

6.

Meij TGJ, de Groot EFJ, Eck A, et al. Characterization of microbiota
in children with chronic functional constipation. PLoS ONE.
2016;11:e0164731.

7.

Moraes JG, Farias ME, Motta A, et al. Fecal microbiota and diet of children
with chronic constipation. Int J Pediatrics. 2016;2016:1-8.

8.

Barbara G, Stanghellini V, Brandi G, et al. Interactions between commensal
bacteria and gut sensorimotor function in health and disease. Am J
Gastroenterol. 2005;100:2560-8.

9.

Husebye E, Hellström PM, Sundler F, et al. Influence of microbial species
on small intestinal myoelectric activity and transit in germ-free rats. Am J
Physiol Gastrointest Liver Physiol. 2001;280:368-80.

10. Guarino MP, Altomare A, Stasi E, et al. Effect of acute mucosal exposure to
Lactobacillus rhamnosus GG on human colonic smooth muscle cells. J Clin
Gastroenterol. 2008;42:185-90.
11.

Zoppi G, Cinquetti M, Luciano A, et al. The intestinal ecosystem in chronic
functional constipation. Acta Paediatr. 1998;87:836-41.

1084

doi: 10.5455/medscience.2022.01.010			

			

12. Zhu L, Liu W, Alkhouri R, et al. Structural changes in the gut microbiome
of constipated patients. Physiol Genomics. 2014;46:679-86.
13. 13. Bhattarai Y, Muniz Pedrogo DA, Kashyap PC. Irritable bowel syndrome:
a gut microbiota-related disorder? Am J Physiol Gastrointest Liver Physiol.
2017;312:52-62.
14. Lai HH, Chiu CH, Kong MS, et al. Probiotic Lactobacillus casei: Effective
for managing childhood diarrhea by altering gut microbiota and attenuating
fecal inflammatory markers. Nutrients. 2019;11:E1150.
15. Imdad A, Nicholson MR, Tanner‐Smith EE, et al. Fecal transplantation for
treatment of inflammatory bowel disease. Cochrane Database Syst Rev.
2018;11:1465-858.
16. Dave M, Higgins PD, Middha S, Rioux KP. The human gut microbiome:
current knowledge, challenges, and future directions. Transl Res.
2012;160:246-57.
17. Tabbers MM, Chmielewska A, Roseboom MG, et al. Fermented milk
containing Bifidobacterium lactis DN-173 010 in childhood constipation: a
randomized, double-blind, controlled trial. Pediatr. 2011;127:1392-99.
18. Mazlyn MM, Nagarajah LH, Fatimah A, et al. Effects of probiotic fermented
milk on functional constipation: a randomized, double-blind, placebo-

Med Science 2022;11(3):1080-5

controlled study. J Gastroenterol Hepatol. 2013;28:1141-7.
19. Coccorullo P, Strisciuglio C, Martinelli M, et al. Lactobacillus reuteri (DSM
17938) in infants with functional chronic constipation: a double-blind,
randomized, placebo-controlled study. J Pediatr. 2010;157:598-602.
20. Carasi P, Racedo SM, Jacquot C, et al. Impact of kefir derived Lactobacillus
kefiri on the mucosal immune response and gut microbiota. J Immunol Res.
2015;361604.
21. Turan İ, Dedeli O, Bor S, İlter T. Effects of a kefiri supplement on
symptoms, colonic transit, and bowel satisfaction score in patients with
chronic constipation: a pilot study. Turk J Gastroenterol. 2014;25:650-6.
22. Giannetti E, Maglione M, Alessandrella A, et al. A mixture of 3 bifidobacteria
decrease the abdominal pain and improves the quality of life in children
with irritable bowel syndrome: a multicenter, randomized, double-blind,
placebo-controlled, crossover trial. J Clin Gastroenterol. 2017;51:5-10.
23. Wojtyniak K, Szajewska H. Systematic review: probiotics for functional
constipation in children. Eur J Pediatr. 2017;176:1155-62.
24. Wojtyniak K, Horvath A, Dziechciarz P, et al. Lactobacillus casei
rhamnosus Lcr35 in the management of functional constipation in children:
a randomized trial. J Pediatr. 2017;184:101-5.

1085

Available online at www.medicinescience.org

ORIGINAL ARTICLE

Medicine Science
International
Medical Journal

Medicine Science 2022;11(3):1086-90

Prevalence, patient characteristics and treatment selection associated
components of maxillofacial fractures: A clinical study
Mehmet Fatih Akkoc1,

Emin Kapi2,

Mehmet Ozdemir1

1Dicle University, Faculty of Medicine, Department of Plastic, Reconstructive and Aesthetic Surgery and Burn Center, Diyarbakir, Turkey
2University of Health Sciences, Adana Faculty of Medicine, Health Application and Research Center, Department of Plastic, Reconstructive and Aesthetic Surgery,
Adana, Turkey
Received 18 January 2022; Accepted 26 March 2022
Available online 27.04.2022 with doi: 10.5455/medscience.2022.01.012
Copyright@Author(s) - Available online at www.medicinescience.org
Content of this journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
Abstract
The etiology of maxillofacial fractures is closely related to society and lifestyles, cultural structure, and social values. Various methods are used in maxillofacial fracture
surgery, and these methods are determined aesthetically and functionally. In our study, it was aimed to examine in detail the prevalence, patient characteristics, and treatment approach of patients with maxillofacial fractures. This study was carried out retrospectively, based on the records of patients with maxillofacial fractures treated in the
last 10 years in our clinic. Descriptive statistics, t-test, and Kolmogorov-Smirnov test were used in data evaluation. The results were evaluated at a 95% confidence interval
with a significance level of p<0.05. The total of 700 patients were examined. Most of the patients were between 0 and 30 years old, and their distribution is as follows;
21.9% of them were 0-10 years old, 24.7% of them were 11-20 years old and 24.4% of the patients were 21-30 years old. A total of 700 patients were included in the sample
group. It was found that 29.1% of the patients developed maxillofacial fractures due to traffic accidents and 41.7% due to falling from a height. Intermaxillary fixation was
applied to 32.1% of the patients, and open reduction internal fixation was applied to 60.7% (n=424) of the patients as a treatment method. Maxillofacial fractures are an important public health problem. Education and preventive practices should be planned at the community level. High-speed causing traffic accidents and not using seat belts
should be avoided. Breaking the culture of sleeping on the terrace, specifically to the region where the study was conducted, may be effective in preventing traumas caused
by falling from a height. The selection of appropriate treatment methods based on age and psychosocial parameters is very important in determining treatment options.
Keywords: Mandibular fracture, maxillofacial fractures, treatment selection

Introduction
The face and skull are open to many external factors, and it is
almost impossible to protect one hundred percent against dangers.
Maxillofacial traumas may be a simple abrasion and cut, or they
may be complex injuries characterized by soft tissue injury and
loss, as well as various bone fractures [1]. The aim in the treatment
of maxillofacial fractures is not only to manage the wounds or to
perform life-saving interventions, but also to eliminate the loss
of function caused by the injury, to prevent the development of
aesthetic problems, and to minimize the risk of dysfunctional facial
expressions. The sequelae caused by maxillofacial fractures can
detach individuals from their social life, business world, dreams,
and future goals.

*Corresponding Author: Emin Kapi, University of Health Sciences, Adana
Faculty of Medicine, Health Application and Research Center, Department of
Plastic, Reconstructive and Aesthetic Surgery, Adana, Turkey
E-mail: eminkapi@gmail.com

The prevalence of maxillofacial fractures is affected by the
environmental, social, and cultural values of societies and
individuals, and these fractures are an important problem
worldwide [2-5]. Maxillofacial fractures occur due to various
problems. The most common of these problems can be listed as
occupational injuries, attacks, traffic, and sports accidents [4,6,7].
The severity of the negative effects of maxillofacial fractures
on individuals is determined by the type of fracture, the loss of
function it causes, and the individual's social and economic
conditions. Maxillofacial fractures are most common between the
ages of 21-30 and in males [7-9]. When planning the treatment
and management of maxillofacial fractures, the localization of
the fracture, its severity and accompanying injuries should be
considered. For this purpose, anamnesis of the patient is performed,
and the maxillofacial region and teeth are examined using an
appropriate imaging technique. Maxillofacial fractures are often
complex, multiple, and asymmetrical. The localization, extent and
displacement of the maxillofacial fracture have great importance
[10,11]. After the necessary determinations, conservative, closed
reduction, Intermaxillary Fixation (IMF) and/or Open Reduction
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Internal Fixation (ORIF) are frequently used treatment protocols
for maxillofacial fractures [12].
Elimination of maxillofacial fracture etiology is much more
important than effective and reliable treatment methods applied
to fractures. Providing training for young people to control their
anger during fights, supervising and training drivers who drive fast
or do not use seat belts, taking precautions against sports accidents,
and preventing occupational injuries can be effective solutions.
However, before all these solutions, there is a need for a better
understanding of its prevalence and examination of large sample
groups. In addition, the study of the treatment methods used in
large sample groups is unique in gaining important insights into the
clinical management of maxillofacial fractures. In our study, it was
aimed to examine in detail the prevalence, patient characteristics
and treatment approach of patients with maxillofacial fractures
admitted to a university hospital.
Materials and Methods
Prior to the study, the ethical approvals were obtained from Dicle
University Clinical Research Ethics Committee (Decision No:
25.03.2021-199). After the Ethics Committee Report was issued,
access to patient records was provided. Patient confidentiality
was considered, and only health records were accessed, identity
information was not examined.
In this cross-sectional clinical study, records of patients with
maxillofacial fractures admitted to a university hospital in southeast
Turkey between January 1,2011, and December 31,2020, were
retrospectively reviewed. Because of the relation to neurosurgical
operations, cranial fractures (such as frontal, temporal, etc.) were
excluded, while all maxillofacial fractures (including mandibular
fractures) were included in this study. Patient data, computerstored medical records, patient files and records of the Department
of Plastic, Reconstructive and Aesthetic Surgery were reviewed
retrospectively by the researcher. Keywords such as zygomatic
arch, zygoma, orbital, nasoorbitoethmoid, maxilla, nasal,
dentoalveolar, and mandibular fractures were entered into the
computer records and data were obtained. All data were recorded
in the information form. In this form, there are sociodemographic
characteristics of the patients, imaging methods, information about
the maxillofacial fracture, the operation process, the intervention
and treatment and the length of hospital stay.
Descriptive statistical methods (Frequency, Standard Deviation,
Arithmetic Mean) were used in data evaluation. The Chi-Square
Test was used to determine the statistical significance of the
differences between the mean values. Kolmogorov-Smirnov test
was determined that the data did not show normal distribution. All
findings were analyzed using IBM SPSS (Statistical Package for
the Social Sciences) Statistics 25. The results were evaluated at a
95% confidence interval with a significance level of p<0.05.
Results
The total of 700 patients were examined. The characteristics
of patients with maxillofacial trauma are given in Table 1.
Accordingly, 21.9% (n=153) of the patients were 0-10 years old,
24.7% (n=173) of them were 11-20 years old, 24.4% (n=171) of
them were 21-30 years old, 14.6% (n=102) were 31-40 years old,
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6.7% (n=47) were 41-50 years old, 5.3% (n=37) were 51-60 years
old and 2.4% (n=17) were over 60 years old. It was determined
that 69.4% (n=486) of the patients were single and 80.4% (n=563)
were male. The reasons for hospital admissions in patients with
maxillofacial trauma are as follows: 29.1% (n=204) for traffic
accidents, 15.3% (n=107) for assaults, 41.7% (n=292) for falling
from a height, 3.4% (n= 24) for sports injuries, 2% (n=14) for
occupational accidents, 0.6% (n=4) for explosions, 2.7% (n=19)
for firearm injuries, 2.6% (n=18) for animal kicks and 2.6% (n=18)
for home accidents.
When the distribution of treatment methods applied to maxillofacial
fractures is analyzed, the results are as follows: conservative
treatment for 5.6% (n=39) of the patients, closed reduction for
19.4% (n=136), IMF for 32.1% (n=225), ORIF for 60.7% (n=424)
and ORIF+IMF for 45% (n=314). Trauma distribution by years of
hospitalization is as follows: 10.6% (n=74) in 2011, 11.7% (n=82)
in 2012, 11.7% (n=82) in 2013, 12% (n=84) in 2014, 14.2% (n=99)
in 2015, 15.3% (n=107) in 2016, 10.2% (n=71) in 2017, 7.7%
(n=54) in 2018, 4.1% (n=29) in 2019 and 2.5% (n=18) in 2020.
Trauma distribution by month of hospitalization is as follows: 3.4%
(n=24) in January, 5.1% (n=36) in February, 4% (n=28) in March,
5.4% (n=38) in April, 6.3% (n=44) in May, 6.4% (n=45) in June,
17.3% (n=121) in July, 16% (n=112) in August, 12.6% (n=88) in
September, 12.5% (n=87) in October, 6.7% (n=47) in November
and 4.3% (n=30) in December. It was determined that the presence
of accompanying trauma in patients with maxillofacial trauma was
70%, and the average length of hospital stay was 15.1±4.2 days
(min=3, max=45 days).
The distribution of maxillofacial fractures by localization is
shown in Table 2. The types of fractures in the patients are as
follows: 15.3% (n=107) for zygomatic arch fractures, 16.9%
(n=18) for zygoma fractures, 18.6% (n=130) for orbital fractures,
2.6% (n=18) for naso-orbitoethmoid fractures, 25.1% (n=176)
for maxilla fractures, 4.1% (n=29) for nasal fractures, and 5.6%
(n=39) for dentoalveolar fractures. In addition, 16.7% (n=87) for
mandibular parasymphyseal fractures, 1.9% (n=10) for mandibular
coronoid fractures, 4% (n=21) for mandibular ramus fractures,
16.3% (n=85) for mandibular symphyseal fractures, 15.7% (n=82)
for mandibular corpus fractures, 13.8% (n=72) for mandibular
angle fractures, 31.5% (n=164) for mandibular condyle fractures.
It was determined that all mandibular fractures constituted 74.4%
(n=521) of maxillofacial fractures.
Table 3 shows the treatment methods applied to maxillofacial
fractures. Accordingly, it was determined that closed reduction
was applied to zygomatic arch fractures (15.3%), and ORIF
was applied to zygoma (16.9%), orbital (18.6%) and nasoorbitoethmoid (2.6%) fractures. It was determined that ORIF and
ORIF+IMF were applied to maxillary fractures at the rate of 8.6%
and 16.6%, respectively. It was determined that closed reduction
was applied to nasal fractures (4.1%) and conservative treatment
was applied to dentoalveolar fractures (5.6%). It was determined
that ORIF+IMF (6%) was applied to patients with mandibular
parasymphyseal fractures, IMF (1.4%) to patients with mandibular
coronoid fractures, ORIF+IMF (1.6%) to mandibular ramus
fractures, IMF (19.7%) to mandibular condyle fractures. It was
also determined that ORIF+IMF (5%) was applied to mandibular
angle fractures, ORIF+IMF (6.9%) to mandibular corpus fractures,
and ORIF+IMF (6.3%) to mandibular symphyseal fractures.
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Table 1. Characteristics of patients with maxillofacial fractures (n=700)
Characteristics
n
%
Age Groups (Years)
0-10
153
21.9
11-20
173
24.7
21-30
171
24.4
31-40
102
14.6
41-50
47
6.7
51-60
37
5.3
Over 60
17
2.4
Marital Status
Married
214
30.6
Single
486
69.4
Gender
Male
563
80.4
Female
137
19.6
Etiology of Trauma
Traffic Accidents
204
29.1
Assault
107
15.3
Falling from a height
292
41.7
Sports Injuries
24
3.4
Occupational Accidents
14
2.0
Explosion
4
0.6
Firearm Injury
19
2.7
Animal Kicks
18
2.6
Home Accidents
18
2.6
Accompanying Trauma
Yes
490
70
No
210
30
Applied Treatment
Conservative
39
5.6
Closed Reduction
136
19.4
IMF
225
32.1
ORIF
424
60.7
ORIF+IMF
314
45
Trauma Distribution by Years of Hospitalization
January 1-December 31, 2011
74
10.6
January 1-December 31, 2012
82
11.7
January 1-December 31, 2013
82
11.7
January 1-December 31, 2014
84
12
January 1-December 31, 2015
99
14.2
January 1-December 31, 2016
107
15.3
January 1-December 31, 2017
71
10.2
January 1-December 31, 2018
54
7.7
January 1-December 31, 2019
29
4.1
January 1-December 31, 2020
18
2.5
Trauma Distribution by Month of Hospitalization
January
24
3.4
February
36
5.1
March
28
4.0
April
38
5.4
May
44
6.3
June
45
6.4
July
121
17.3
August
112
16.0
September
88
12.6
October
87
12.5
November
47
6.7
December
30
4.3
Length of Hospital Stay (Days) (Mean±SD)
15.1±4.2
Min 3, Max 45
IMF: Intermaxillary Fixation ORIF: Open Reduction Internal Fixation
SD: Standard Deviation Min: Minimum Max: Maximum
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Table 2. Distribution of maxillofacial fractures by localization (n=700)
Fracture Type*

n

%

107

15.3

Zygoma

118

16.9

Orbital

130

18.6

Nasoorbitoethmoid

18

2.6

Maxilla

176

25.1

Nasal

29

4.1

Dentoalveolar

39

5.6

Parasymphyseal

87

16.7

Coronoid

10

1.9

Ramus

21

4.0

Symphyseal

85

16.3

Zygomatic Arch

Mandibular fracture
(n=521, 74.4%)
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Body

82

15.7

Angle

72

13.8

Condylar

164

31.5

* Patients with more than one type of fracture are included
Table 3. Treatment methods applied to maxillofacial fractures (n=700)
Fracture Type
Zygomatic Arch

Treatment Methods

n

%

Closed Reduction (Gillies Approach)

107

15.3

Zygoma

ORIF

118

16.9

Orbital

ORIF

130

18.6

Naso-orbitoethmoid

ORIF

18

2.6

ORIF

60

8.6

Maxilla
Nasal
Dentoalveolar
Mandibular
Parasymphyseal

ORIF+IMF

116

16.6

Closed Reduction

29

4.1

Conservative

39

5.6

IMF

27

3.9

ORIF

18

2.6

ORIF+IMF

42

6

Mandibular Coronoid

IMF

10

1.4

IMF

8

1.1

Mandibular Ramus

ORIF

2

0.3

ORIF+IMF

11

1.6

Mandibular Symphyseal

Mandibular Body

Mandibular Angle

Mandibular Condylar

IMF

18

2.6

ORIF

23

3.3

ORIF+IMF

44

6.3

IMF

8

1.1

ORIF

26

3.7

ORIF+IMF

48

6.9

IMF

16

2.3

ORIF

21

3

ORIF+IMF

35

5

IMF

138

19.7

ORIF

8

1.1

ORIF+IMF

18

2.6

IMF: Intermaxillary Fixation ORIF: Open Reduction Internal Fixation

Discussion
Society and lifestyles vary from country to country. The etiology of
maxillofacial fractures is mostly preventable and is closely related
to the society’s values and lifestyle. Maxillofacial fractures are a
global problem that can be seen all over the world [13-15]. In the
literature review, it is stated that most maxillofacial fractures are
caused by traffic accidents. The region that we conducted our study
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has some specific conditions. One of these specific conditions is
that individuals sleep on the terrace of their houses in the summer
period due to hot weather. There is no balcony rail on the edge
of the terraces, and the houses are generally single-storey and
detached structures. Individuals sleeping on the terrace may fall
from the terrace without being aware of it when they wake up due
to sleepiness or drowsiness and may suffer from a maxillofacial
fracture. Indeed, in our study, 41.7% of the patients applied to
the hospital with the complaint of falling from a height and were
treated for maxillofacial fracture. The increase in maxillofacial
fractures in July and August may also be related to the increase in
the population sleeping on the terrace during the summer months.
Providing training for young people to control their anger during
fights, supervising and training drivers who drive fast or do not
use seat belts, taking precautions against sports accidents, and
preventing occupational injuries can be effective solutions. In
addition, breaking the culture of sleeping on the terrace, specifically
to the region where the study was conducted, may be effective in
preventing traumas caused by falling from a height.
In our study, 29.1% (n=204) of the patients suffered from
maxillofacial fractures due to traffic accidents, and traffic accidents
ranked second in our study as an etiological factor. In the literature,
it is stated that traffic accidents take the first place in the etiology
of maxillofacial fractures worldwide [15-18]. Patients with
maxillofacial fractures due to traffic accidents are generally male
and under 30 years old [19-21]. In our study, 80.4% of the patients
were male. The age ranges of the patients were as follows; 21.9%
of them were 0-10 years old, 24.7% of them were 11-20 years
old and 24.4% of the patients were 21-30 years old. The results
of our study support the literature. Maxillofacial fractures caused
by motorcycle accidents are accompanied by multiple traumas in
other parts of the body, and therefore, the length of hospital stay
is prolonged [15,22]. In our study, it was determined that the rate
of accompanying multi-trauma was 14% and the length of hospital
stay was 15.1±4.2 (min 3, max 45) days.
In our study, 74.4% (n=521) of maxillofacial fractures were
mandibular fractures. Among the most common mandibular
fractures, condyle fractures are in the first place with a rate of
31.5% (n=164), parasymphyseal fractures are in the second place
with a rate of 16.7% (n=87), and symphyseal fractures are in the
third place with a rate of 16.3% (n=85). In the literature, the most
common type of fracture is mandibular fractures with a rate of
more than 50% [23-26]. After mandibular fractures, zygomatic
facial fractures are the second most common maxillofacial
fractures [23,24,27]. In our study, 15.3% (n=107) of maxillofacial
fractures were zygomatic arch fractures and 16.9% (n=18) of them
were zygoma fractures. When the rates of both zygoma fractures
are combined, zygomatic facial fractures take the second place
after mandibular fractures. The types and rates of maxillofacial
fractures found in our study support the results of the literature.
In the literature, other body traumas accompanying maxillofacial
traumas with a rate of 71.5% have been emphasized [23,28]. In our
study, it was determined that the rate of other accompanying body
traumas was similar (70%).
In our study, when the distribution according to the treatment
methods applied to maxillofacial traumas is examined, the
treatments applied to the patients are as follows; conservative
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treatment for 5.6% (n=39) of the patients, closed reduction for
19.4% (n=136), IMF for 32.1% (n=225), ORIF for 60.7% (n=424)
and ORIF+IMF for 45% (n=314). In similar studies, maxillofacial
fractures were treated most with ORIF at a rate of 57.5% [2931]. ORIF, widely used in the literature and in our findings, is
considered advantageous since it provides bone stabilization and
precise anatomical reduction [23].
According to other results of our study, it was determined that closed
reduction was applied to zygomatic arch fractures (15.3%), and
ORIF was applied to zygoma (16.9%), orbital (18.6%) and nasoorbitoethmoid (2.6%) fractures. It was determined that ORIF and
ORIF+IMF were applied to maxillary fractures at the rate of 8.6%
and 16.6%, respectively. It was determined that closed reduction
was applied to nasal fractures (4.1%) and conservative treatment
was applied to dentoalveolar fractures (5.6%). It was determined
that ORIF+IMF (6%) was applied to patients with mandibular
parasymphyseal fractures, IMF (1.4%) to patients with mandibular
coronoid fractures, ORIF+IMF (1.6%) to mandibular ramus
fractures, IMF (19.7%) to mandibular condyle fractures. It was
also determined that ORIF+IMF (5%) was applied to mandibular
angle fractures, ORIF+IMF (6.9%) to mandibular corpus fractures,
and ORIF+IMF (6.3%) to mandibular symphyseal fractures.
The choice of the treatment plan is made according to the location
of the maxillofacial fracture, its type, minimal scarring, motor
nerve complications, and the best functional and aesthetic results
[32-34]. In our study, there was no significant relationship between
treatment choices and the age of the patients. However, in the
literature, it was stated that the osteogenic potential of pediatric
patients may increase the risk of tooth bud injuries caused by
ORIF and may result in facial asymmetry, closed reduction is a
good treatment choice in pediatric patients, and closed reduction is
also considered ideal for the geriatric patients [23,35,36]. Instead
of grouping the patients according to their ages in determining the
treatment choice, patient-centered care/patient-specific therapy is
a more ideal and modern method.
The aim of maxillofacial fracture surgery is not only to save a life,
but also to eliminate aesthetic or functional disorders. Appropriate
treatment methods should be determined for maxillofacial fractures,
and the treatment should be performed with the correct techniques.
In determining treatment options, the selection of appropriate
treatment methods based on patient needs is very important. In this
regard, the psychosocial and financial impact of surgery should not
be forgotten. For this reason, it has great importance to determine
the etiology, prevalence, patient characteristics, localization, and
treatment plans of maxillofacial traumas.
According to the findings of our study, falling from a height and
traffic accidents are the two most common etiological factors. It
was found that maxillofacial fractures were seen more common
in men and under 30 years old compared to other individuals, and
the highest number of cases was in July and August. In addition,
the most common types of fractures are mandibular fractures,
zygomatic facial fractures, and condyle fractures, respectively.
The most used treatment methods are ORIF and ORIF+IMF,
respectively.
Conclusion
Maxillofacial fractures are an important public health problem.
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Education and preventive practices at the community level have
great importance. The most important parameter in its prevention
is the elimination of etiological factors. The data obtained in our
study is an important source of information in terms of both the
sample size and the scope of the data.
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Abstract
Acute myocardial infarction (AMI) is the necrosis in the heart tissue resulting from obstruction of the coronary arteries. The main phenomenon in coronary artery disease
and the formation of acute coronary syndromes is atherosclerosis which develops following the formation of coronary plaque. Platelet-derived growth factors (PDGF) that
are produced by platelets, macrophages and endothelial cells are actively involved in atherosclerosis. The present study is, therefore, intended to investigate the diagnostic
value of PDGF-β, as well as the factors affecting mortality in patients with acute myocardial infarction. According to the comparison of the study groups in terms of their
PDGF-β levels, the NSTEMI group was found to have the highest level of PDGF-β. In the intergroup comparison of the subgroups of the patient group, the NSTEMI group
was found to have significantly higher levels of PDGF-β than the STEMI group had (Post-Hoc test p=0.001). In the analyses of the values measured in the blood samples
collected at the time of admission to the ED, PDGF-β was found to have a moderate positive linear relationship with WBC, troponin and lactate values. According to the
analyses of the subgroups of the patient group, only in the NSTEMI group was there a moderate positive linear relationship between troponin and PDGF-β. We investigated whether serum PDGF-β is the new prognostic biomarker for AMI, serum PDGF-β levels were significantly higher, especially in patients with NSTEMI. However, in
order for serum PDGF-β levels to be used as a marker for predicting prognosis, further comprehensive studies that focus on this subject are needed.
Keywords: Serum platelet-derived growth factor-β (PDGF-β), acute myocardial infarction, mortality

Introduction
Acute myocardial infarction (AMI) is the necrosis in the heart
tissue resulting from obstruction of the coronary arteries, which
leads to inadequate blood supply to the cardiac muscles since
these arteries feed the heart. Acute myocardial infarction is
accompanied by atherosclerosis as the underlying disease and
has high rates of mortality despite improved treatment methods
[1,2]. Acute myocardial infarction is divided into two subgroups,
which are ST-segment elevation myocardial infarction (STEMI)
and non-ST-segment elevation myocardial infarction (NSTEMI)
[1,3]. Rapid diagnosis of patients with acute myocardial infarction

*Corresponding Author: Mustafa Burak Sayhan, Trakya University Faculty of
Medicine, Department of Emergency Medicine, Edirne, Turkey
E-mail: mustafaburak@yahoo.com

bears significant importance for predicting and preventing various
complications that develop subsequent to AMI. AMI is diagnosed
in reference to patient history, ECG, and biomarkers. Since
laboratory examinations that are used for diagnostic purposes such
as those of troponin levels can detect elevations due to secondary
reasons, there are ongoing efforts to find other biomarkers with
improved specificity for AMI diagnosis [1,4,5].
The main phenomenon in the coronary artery disease and the
formation of acute coronary syndromes is atherosclerosis that
develops following the formation of coronary plaque [1,6].
Platelet-derived growth factors (PDGF) that are produced by
platelets, macrophages and endothelial cells are actively involved
in atherosclerosis [7-9]. In the situation of lower oxygen pressure,
the level of PDGF–Ꞵ and thrombin increases and it plays an
important role in the formation of atherosclerosis. PDGF-Ꞵ has
a chemoatractant effect on plateletes and monocytes and as a
result, there is a formation of plaque. Finally the overexpression of
PDGF-Ꞵ results with growing of atherosclerotic plaque.
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The present study is, therefore, intended to investigate the diagnostic
value of serum platelet-derived growth factor-β (PDGF-β), as well
as the factors affecting mortality in patients with acute myocardial
infarction.
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carried out in the Medical Biochemistry Department Laboratory
installed within our university, using the μQuant™ model device
with the serial number 218731 from the brand BioTek Instruments.
Statistical Analysis

Materials and Methods

To assess continuous variables for their distribution normality, the
Shapiro-Wilk test was applied. The data obtained was compared
using the Student t test (Mann-Whitney U test for non-normally
distributed data) between the two groups. To compare the data
among three or more groups, One-Way Analysis of Variance was
performed (Kruskal Wallis test for non-normally distributed data
(Dunn’s Post-Hoc test)). The relation between two categorical
variables was examined using Pearson's Chi-square test and
Fisher's Exact test. The data were expressed as median, minimum
and maximum values, while the categorical variables were
expressed in percentage. The association between two continuous
variables was evaluated using Spearman’s rank-order correlation
coefficient. The statistical software SPSS version 23 (SPSS Inc.,
Armonk, NY) was used for all the analyses conducted herein. The
significance level was considered p<0.05.

The current study is a prospective clinical trial conducted in the
emergency department of a tertiary university hospital between
03.03.2021 - 01.09.2021. The study was conducted in accordance
with the World Medical Association’s Declaration of Helsinki
for studies involving human subjects. Before starting the study,
the study approval was obtained from our university’s Scientific
Research Ethics Committee (protocol no: TÜTF-BAEK 05/01
dated 01/03/2021). Our study included 50 patients (patient group)
diagnosed with Acute Myocardial Infarction in the emergency
department and 25 healthy volunteers (control group) who did
not have any chronic diseases. The exclusion criteria herein
included being under the age of 18, having congenital or acquired
thrombocytopenia/thrombophilia, pregnant women, as well as
those who are on estrogen replacement therapy or using oral
contraceptive pills, those with active cancer diagnosis over the
last five years, those with unidentified patient outcome, and those
not interested in participating in the study. Each patient was then
given a phone call for follow-up purposes on the 30th day of the
infarction, following their discharge from the hospital.

Results
Demographics
The control group had a mean age of 61.8±10.5 years, while the
group of patients with NSTEMI had a mean age of 63.8±12.8 and
those with STEMI had a mean age of 63.2±14.3 years. The study
groups were compared and found not to have any statistically
significant difference in terms of age and gender (p=0.847 and
p=0.761, respectively) (Table 1).

Serum PDGF-β analysis
The Human PDGF-β Elisa kit with the catalogue number 201-122119 from the brand SunRed was used to determine the levels of
serum platelet-derived growth factor-beta. The measurements were
Table 1. Demographic characteristics and vital findings of the study groups
Total

Control Group

NSTEMI

STEMI

p

Age, (year)
62.9±12.5

61.8±10.5

63.8±12.8

63.2±14.3

63 (38-94)

62 (40-83)

63 (45-90)

67 (38-94)

Female

55 (73.3)

17 (68)

19 (76)

19 (76)

Male

20 (26.7)

8 (32)

6 (24)

6 (24)

Mean±SD Med (min-max)

0.847a

Gender n (%)
0.761b

Vital findings Mean±SD, Med (min-max)
Systolic Blood Pressure (mmHg)
Diastolic Blood Pressure (mmHg)
Apex beat (/min)
Axillary body temperature (°C)
Respiratory rate (/min)

125.9±21.3

129.6±6.9

130.4±26.4

117.8±23.3

127 (49-170)

130 (114-143)

132 (70-170)

124 (49-150)

125.9±21.3

61.4±4.2

62.2±12.6

59.6±14.1

127 (49-170)

61 (54-68)

65 (30-89)

62 (21-90)

61.1±11.1

74±6.1

88.8±19.6

74±14.1

62 (21-90)

74 (64-83)

84 (65-134)

73 (40-111)

79±15.8

36.5±0.3

36.6±0.3

36.5±0.3

75 (40-134)

36.5 (35.9-37.2)

36.7 (36-37.1)

36.5 (36.1-37)

36.6±0.3

15.1±1.9

17.5±4.1

18.4±6.1

16 (12-37)

15 (12-18)

16 (13-30)

16 (13-38)

0.036
0.640
0.004
0.446c
0.037

pc
Control - NSTEMI

Control - STEMI

NSTEMI - STEMI

Systolic Blood Pressure (mmHg)

0.738

0.040

0.017

Apex beat (/min)

0.006

0.755

0.002

Respiratory rate (/min)

0.038

0.019

0.780

Mean±SD: mean ± standard deviation, Med (min-max): median (minimum-maximum).
a: Student t test, b: Pearson Chi-square test, c: Dunn’s Post-Hoc test
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Vital Findings
When examined for vital findings, the study groups were found
to differ in terms of systolic blood pressure, apex beat and
respiratory rate (p=0.036, p=0.004 and p=0.037, respectively). In
the intergroup comparisons of multiple groups in terms of their
vital findings, there were no significant difference found between
the NSTEMI and STEMI groups in terms of respiratory rate (PostHoc test p=0.780) (Table 1).
Laboratory results
According to the comparison between the study groups in terms of
Hb, RBC, and PLT counts, there were no statistically significant
difference found (p>0.05). In the study, the NSTEMI and STEMI
groups were found to have significantly higher levels of WBC than
that of the control group (p<0.001). In the intergroup comparison
of the subgroups of the patient group, they were found not to have
any statistically significant difference in terms of WBC (Post-Hoc
test p=0.358) (Table 2).

Figure 1. Troponin (a) and PDGF-β (b) values by study groups

According to the comparison of the study groups in terms of their
troponin levels, the STEMI group was found to have the highest
level of troponin (p<0.001). In the intergroup comparison of the
subgroups of the patient group, there was no significant difference
between the NSTEMI and STEMI groups (Post-Hoc test p=0.141)
(Table 2, Figure 1).

Table 2. Laboratory results of the study groups
Laboratory results Mean±SD, Med (min-max)

WBC (10^3/ µL)
RBC (10^6/ µL)
HB (g/dL)
PLT (10^3/ µL)
APTT (/sec)
INR
C-reactive protein (mg/L)
GFR
Troponin (ng/L)
PDGF-β (ng/L)
Lactate (mg/dL)

Total

Control Group

NSTEMI

STEMI

10.6±4.9

6.5±1.4

11.8±4.2

13.4±5.3

9.8 (3.8-31.2)

6.5 (3.8-10.5)

11 (6-21.4)

12.6 (4.59-31.2)

4.5±0.6

4.4±0.6

4.6±0.7

4.5±0.6

4.6 (2.7-5.8)

4.5 (3-5.4)

4.6 (3.1-5.8)

4.6 (2.7-5.3)

13.8±2

14.7±0.9

13.6±1.8

13.2±2.7

14.5 (7.9-16.5)

14.6 (13.1-16.4)

13.8 (9.9-16.5)

14.5 (7.9-16.1)

268.6±91.2

269.4±83.3

273.2±91.6

263.3±101.4

251 (90-606)

256 (156-476)

243 (182-606)

251 (90-592)

28.1±14.4

23±1.3

25.6±7.2

35.7±22.1

23.7 (18.2-120)

23.4 (20.7-26.4)

23.7 (18.2-55.4)

28.2 (18.6-120)

1±0.2

0.9±0.1

1±0.1

1.1±0.2

1 (0.76-1.8)

1 (0.76-1.2)

1 (0.87-1.47)

1.1 (0.93-1.8)

2.5±5.6

0.4±0.2

2.4±4.7

4.6±8.1

0.4 (0.2-28)
88±25.9
97 (14-123)
6635.1±12725.7
369 (1.5-50000)
129.2±88.7

0.3 (0.3-1.1)
100.8±8.9
100 (85-123)
1.8±0.6
1.5 (1.5-3.6)
43.1±17.7

0.8 (0.2-20.6)
83.3±24.3
90 (14-119)
3561.9±5443.7
843 (100-22451)
225.7±77.6

0.8 (0.3-28)
80±33.9
96 (16-118)
16341.5±17773
5922 (19-50000)
118.8±20.1

114.4

39.4

206.5

115.5

(13.8-378.4)
14.3±15.5
9 (1.2-106)

(13.8-101.4)
6±1.3
6 (4-8)
pb

(102.4-378.4)
19.6±19.7
13 (7-106)

(93.5-183.5)
17.4±15.4
13 (1.2-71)

pa
<0.001
0.428
0.109
0.908
<0.001
<0.001
0.011
0.031
<0.001
<0.001
<0.001

Control - NSTEMI

Control - STEMI

NSTEMI - STEMI

WBC (10^3/ µL)

<0.001

<0.001

0.358

APTT (/sec)
INR

0.197
0.024
0.010
0.013
<0.001
<0.001
<0.001

<0.001
<0.001
0.010
0.043
<0.001
<0.001
<0.001

0.003
0.042
0.997
0.645
0.141
0.001
0.387

C-reactive protein (mg/L)
GFR
Troponin (ng/L)
PDGF-β (ng/L)
Lactate (mg/dL)

Mean±SD: mean ± standard deviation, Med (min-max): median (minimum-maximum)
a: Kruskal Wallis test, b: Dunn’s Post-Hoc test
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According to the comparison of the study groups in terms of their
PDGF-β levels, the NSTEMI group was found to have the highest
level of PDGF-β (p<0.001). In the intergroup comparison of the
subgroups of the patient group, the NSTEMI group was found to
have significantly higher levels of PDGF-β than the STEMI group
had (Post-Hoc test p=0.001) (Table 2, Figure 1).
According to the comparison of the study groups in terms of their
lactate levels, the NSTEMI group was found to have the highest
lactate level (p<0.001). In the intergroup comparison of the
subgroups of the patient group, there was no significant difference
between the NSTEMI and STEMI groups (Post-Hoc test p=0.387)
(Table 2).
According to the comparison of the study groups in terms of their
APTT values, the STEMI group was found to have the highest
APTT value (p<0.001). In the intergroup comparison of the
subgroups of the patient group, the STEMI group was found to
have significantly higher values of APTT than the NSTEMI group
had (Post-Hoc test p=0.003) (Table 2).

Med Science 2022;11(3):1098-104

PDGF-ß levels of the study groups
The results from the analyses on PDGF-β levels of the study groups
and the findings from the intergroup comparisons of multiple
groups are shown in Table 2.
Relationship between
PDGF-ß levels

demographic

characteristics

and

In the study groups, the PDGF-ß levels were found to have no
significant linear relationship with age and gender (Table 3).
Relationship between vital findings and PDGF-ß levels
The PDGF-ß levels were found to have no significant linear
relationship with the systolic blood pressure, diastolic blood
pressure, respiratory rate and axillary body temperature measured
at the time of admission to the emergency room (p>0.05). Of all
the study groups examined here, only in the STEMI group was
there a minor positive linear relationship between PDGF-β level
and the apex beat measured at the time of admission (r=0.406,
p=0.044) (Table 3).

Table 3. Relationship of PDGF-ß level with demographic characteristics, vital findings and laboratory results
Total

Control Group

NSTEMI

STEMI

Age

p

0.884

0.550

0.621

0.519

Gender

p

0.578

0.582

0.977

0.475

r

0.032

-0.116

-0.104

0.139

p

0.787

0.582

0.621

0.508
-0.051

Vital findings
Systolic Blood Pressure (mmHg)
Diastolic Blood Pressure (mmHg)
Apex beat (/min)
Axillary body temperature (°C)
Respiratory rate (/min)

r

0.102

-0.192

0.020

p

0.384

0.358

0.924

0.808

r

0.282

-0.175

-0.110

0.406

p

0.014

0.402

0.600

0.044

r

0.085

-0.116

0.105

-0.265
0.201

p

0.471

0.581

0.618

r

0.195

-0.226

-0.190

0.274

p

0.093

0.276

0.362

0.185

r
p
r
p
r
p

0.524
<0.001
0.665
<0.001
0.593
<0.001

-0.075
0.721
0.054
0.796
0.142
0.497

0.367
0.071
0.635
0.001
-0.054
0.796

-0.160
0.446
0.145
0.490
0.065
0.759

Laboratory results
WBC (10^3/ µL)
Troponin (ng/L)
Lactate (mg/dL)
r: Spearman’s rank-order correlation coefficient

Relationship between laboratory results and PDGF-ß levels
In the analyses on the values measured in the blood samples
collected at the time of admission to the emergency room, PDGF-β
was found to have a moderate positive linear relationship with
WBC, troponin and lactate values (r=0.524, p<0.001, r=0.665,
p<0.001, r=0.593 and p<0.001, respectively). According to
the analyses on the subgroups of the patient group, only in the
NSTEMI group was there a moderate positive linear relationship
between troponin and PDGF-β (r=0.635, p=0.001) (Table 3).
Mortality analysis
The mortality rate in the group of patients with acute myocardial
infarction in the first 30-day period was 12% (n=6). 2 (8%) patients

died in the NSTEMI group and 4 (16%) died in the STEMI group.
There was no significant difference between the subgroups pf the
patient group in terms of mortality (p=0.155).
According to the analyses performed to identify the demographic
factors that affected mortality in the patient group, there was no
significant correlation between gender and mortality (p=0.621) but
the group of deceased patients had a higher mean age than that of
the surviving group (p=0.013) (Table 4).
As for the relationship between mortality and the vital findings in
the group of patients diagnosed with acute myocardial infarction,
the group of deceased patients was found to have significantly
lower levels of systolic blood pressure and diastolic blood pressure,
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while the respiratory rate per minute was found to be higher in
the surviving group (p<0.001). In the patient group, mortality was
found not to have any significant correlation with apex beat and
axillary body temperature (p=0.105 and p=0.356, respectively).
The results from the analysis on mortality and vital findings are as
shown in Table 4.

Med Science 2022;11(3):1098-104

the relationship between mortality and PDGF-β level could not
studied.

According to the analysis on the relationship between mortality and
laboratory results in the group of patients with acute myocardial
infarction, the group of deceased patients had significantly higher
level of INR and lactate (compared to the group of surviving
patients), while their RBC, Hemoglobin and GFR values were
found to be lower (again compared to the surviving group). The
two groups of deceased and surviving patients were found not to
have any significant differences in terms of WBC, PLT, CRP, APTT
and troponin levels. Since the deceased patients (the number of
observations) were not adequately distributed in the study groups,

In the group of patients with acute myocardial infarction, 13.3%
(n=6) of the 45 patients with wall-motion abnormalities detected
in transthoracic echocardiography died within the first 30 days,
while none of the 5 patients with no wall-motion abnormality died
(p=1.000) (Table 4).
When the patient group was examined for accompanying
comorbidities, chronic hypertension was found to be the most
common disease. The levels of serum PDGF-β were significantly
higher in the patients with hypertension than in those without
hypertension. According to the study of the relationship between
hypertension and mortality, the mortality rate was 20.8% (n=5) in
the presence of hypertension, while it was 3.8% (n=1) in the group
without hypertension.

Table 4. Analyses on mortality
Demographics (Patient group)

Survived (n=44)
61.6±12.4

Deceased (n=6)
77.3±13.6

Female

34 (89.5)

4 (10.5)

Male

10 (83.3)

2 (16.7)

130.9±17.7

74±15.5

<0.001

Age (year)
Gender (n.%)

pa
0.013
0,621

Vital findings (Mean±SD)

pb

Systolic Blood Pressure (mmHg)
Diastolic Blood Pressure (mmHg)

64.3±9.5

36.3±11.6

<0.001

Apex beat (/min)

79.9±16.5

92.8±28.5

0.105

Axillary body temperature (°C)

36.6±0.3

36.7±0.3

0.356

Respiratory rate (/min)

16.4±2.6

29±6.2

<0.001

Laboratory results (Mean±SD)

pb

WBC (10^3/ µL)

11.9±3.4

17.8±9.2

0.081

4.7±0.5
13.8±2
266.3±82.8
31.1±18.1
1.1±0.2
2.6±5.5
86.2±27.1
9224±13916
14.2±7.3

3.8±0.8
10.8±2.5
282.3±175.1
27.4±4.7
1.2±0.2
10.4±10.7
48.7±23.6
15284±19037
50±34.5

0.013
0.009
0.873
0.694
0.019
0.189
0.002
0.199
0.006

Yes

39 (86.7)

6 (13.3)

No

5 (100)

-

RBC (10^6/ µL)
HB (g/dL)
PLT (10^3/ µL)
APTT (/sec)
INR
C-reactive protein (mg/L)
GFR
Troponin (ng/L)
Lactate (mg/dL)
Findings on transthoracic echocardiography
Any wall-motion abnormality detected

1.000a

PDGF-ß (ng/L)(Mean±SD)
Control Group

NSTEMI

STEMI

Survived (n=44)

43.1±17.7

226±72.6

119±21.8

Deceased (n=6)

-

222.1±169.3

117.6±8.5

: Fisher’s exact test, b: Mann-Whitney U test

a

Discussion
The main phenomenon in the coronary artery disease and the
formation of acute coronary syndromes is atherosclerosis that
develops following the formation of coronary plaque. Acute
coronary syndrome is a life-threatening symptom of atherosclerosis
[1]. Platelets play an important role in the pathogenesis of
atherosclerosis and in the process of thrombus formation around
plaque following a plaque rupture in coronary arteries [10].
Platelet-derived growth factors that are produced particularly by

platelets, as well as by macrophages and endothelial cells, are
actively involved in atherosclerosis [7-9]. PGDF consists of two
homologous polypeptide chains (A and B). In cases of exposure
to low oxygen pressure and excessive thrombin, such as acute
coronary syndromes, the synthesis and release of PDGF-Ꞵ increases
significantly, particularly in endothelium and platelets [7,8,11,12 ].
Therefore, PDGF-Ꞵ is considered a key mediator in the formation
of thrombosis. According to current studies, concentrations of
PDGF-Ꞵ that are found to be over a standard level in healthy or
normal people are indicative of the risk or presence of thrombosis
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[7,9]. The present study is therefore intended to investigate
whether serum PDGF-Ꞵ level has diagnostic value for cases of
acute myocardial infarction and is correlated with mortality.
Endothelial dysfunction plays a very important role in the
progression of atherosclerosis in the coronary arteries. After
endothelial dysfunction, inflammation and atherosclerotic plaque
forms. Therefore, atherosclerosis is a process of multifactorial
inflammation [1,6]. Given the fact that atherosclerosis is actively
involved in the pathogenesis of many cardiovascular diseases, it is
clearly understood that acute phase reactants (C-reactive protein,
WBC) are closely associated with the presence of atherosclerosis.
In the current study, this part addresses the values of acute phase
reactants measured in the study groups and compares these
measurements with the levels of serum PDGF-β detected. There
are studies in the literature that focus on this topic and investigate
the diagnostic value of acute phase reactants in acute coronary
syndromes, as well as their predictive value for the severity and
prognosis of diseases. The correlation between the elevation in
systemic indicators of inflammation such as CRP and WBC and
the clinical characteristics of acute coronary syndromes has been
demonstrated in many studies. In patients with acute myocardial
infarction, high levels of CRP are reported to be closely related to
mortality and to remain a useful marker for predicting the width of
the infarction area and possible cardiac rupture [13,14]. Similarly,
a study by Açıkel et al. [13]. stated that the high CRP and WBC
values measured at the time of admission are associated with
an increased risk of heart failure and higher mortality. In acute
myocardial infarction, increased white blood cell count is reported
to be accompanied by decreased epicardial blood flow, myocardial
perfusion abnormality, treatment-resistant thrombus and poor
clinical outcomes [15,16]. On the contrary, another study carried
out by Topal et al. [15] in Turkey reported that increased serum
CRP levels in acute MI patients are not correlated with the type
and width of infarction.
To summarize the data obtained in our study, there were no
difference detected between the group of patients with acute
myocardial infarction and the control group in terms of CRP
values. Again, there was no difference in terms of the type of acute
myocardial infarction and the separation of subgroups (NSTEMISTEMI). Another acute phase, WBC values were analyzed, and
the WBC values measured in patients with acute myocardial
infarction were found to be higher than that of the control group,
while there were not any difference between the subgroups of
the patient group with myocardial infarction. It was additionally
another finding that the two groups of surviving and deceased
patients did not differ in terms of their CRP and WBC values
measured. In the light of the data obtained herein the present
study, we concluded that high levels of acute phase reactants are
not useful in identifying the type of myocardial infarction and
predicting mortality. Additionally, increased levels of CRP were
not significantly correlated with serum PDGF-β values, while
there was a positive linear relationship between WBC and serum
PDGF-β. Since the deceased patients (the number of observations)
were not adequately distributed in the study groups, we were
unable to conduct an analysis to find out whether increased levels
of serum PDGF-β can be used to predict mortality in patients with
acute myocardial infarction.
Anemia leads to increased chance of acute coronary syndrome
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to develop and negatively affects the prognosis as it elevates
myocardial ischemia. In a study by Sabatine et al. [17] where
39922 patients were included, the researchers found that anemia
is an independent and important risk factor for the occurrence of
undesired cardiovascular events in patients with ACS. According
to this study, the risk of recurrent ischemia and death was increased
in patients with non-ST elevation myocardial infarction (NSTEMI)
and anemia. In a prospective cohort study by Dauerman et al. that
included 5378 patients [18], anemic patients with acute myocardial
infarction were also found to have an increased risk of mortality.
Another similar study was conducted by Gül et al. [19] on 570
patients in the Coronary Intensive Care Unit for AMI diagnosis.
In this study, the mortality rate in anemic cases was significantly
higher than in non-anemic patients. In the CADILLAC study by
Nikolsky et al. [20], the researchers found that anemia increased
mortality and the frequency of unwanted cardiac events to occur.
Similarly in our study as well, the group of deceased patients were
found to have lower RBC and Hemoglobin values than the survivors
did. Another finding we present herein is that serum PDGF-β was
not significantly correlated with RBC and Hemoglobin values.
Blood lactate levels are often used in clinical practice to determine
the severity of the disease and to assess the response to therapeutic
interventions [21]. In patients with acute heart failure following
acute myocardial infarction, blood lactate levels elevate as a
result of decreased oxygen transmission due to low heart flow and
decreased tissue perfusion. In these patients, serious irreversible
organ dysfunctions may develop due to the common impact that
congestion and hypoxia impose. This factor is involved in poor
prognosis [22]. In a study conducted by Gjesdal et al. [23], the
rate of 30-day mortality was found to be significantly higher in
the group of patients suffering from acute myocardial infarction
who do not present with cardiogenic shock and who suffer from
moderate heart failure with a lactate level of ≥2.5 mmol/L. In
another study by Liang et al. [24], the rates of 30-day and 180day mortality were significantly higher in the group of patients
with acute coronary syndrome whose blood lactate levels were
measured as ≥2.7 mmol/L at the time of admission.
Similarly, in our study, the group of deceased patients had higher
lactate values than the survivors did. We found a positive linear
relationship between lactate value and serum PDGF-Ꞵ value.
Cardiac troponins are routinely used in the diagnosis of acute
myocardial infarction. Blood concentration generally increases
due to myocardial damage. Each increase in the concentration of
troponins is associated with the severity and poor prognosis of
ACS (4). In our study, unlike the available literature, there was no
significant difference between the groups of deceased and surviving
patients in terms of troponin levels. In addition, a moderately
linear relationship was detected between serum PDGF-β levels
and troponin values. Although our study found a positive linear
relationship between serum PDGF-β level and troponin value,
there is still need for further prospective studies including larger
numbers of patients where troponin and serum PDGF-β levels are
evaluated together focusing on their predictive value for mortality
in patients with acute myocardial infarction.
Conclusion
In light of the data obtained in this study, where we investigated
whether serum PDGF-β is the new prognostic biomarker for
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AMI, serum PDGF-β levels were significantly higher especially
in patients with NSTEMI. We think that; it could be related to
non-complete obstruction in the situation of NSTEMI and the
slow formation of plaque in the vessel. Because the cases of
STEMI occurs more acutely and there is no time for the elevation
of PDGF-β. So in the diagnosis of NSTEMI, combination of
PDGF-β levels with other cardiac markers could be more helpful
for clinicians. However, in order for serum PDGF-β levels to be
used as a marker for predicting prognosis, further comprehensive
studies that focus on this subject are needed.
Limitations of the study
The main limitation of our study is that it is single-centered and
included a small number of patients. Additionally, among other
limitation are the facts that the patient group consists only of
patients diagnosed with MI, patients admitted to the emergency
service for chest pain and then given non-ACS diagnoses were
excluded from the study, the patients who died were not adequately
distributed among the study groups, and the serum PDGF-β level
has only been studied once in each patient.
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Abstract
The objective of this study was to evaluate the preemptive analgesic effect of ultrasound-guided transversus abdominis plane block performed with bupivacaine or adding
dexamethasone on bupivacaine in laparoscopic cholecystectomy. This retrospective study was conducted on a total of 84 patients who underwent ultrasound-guided TAP
block in laparoscopic cholecystectomy. Patients were divided into two groups: Group Bupivacaine (Group B) and Group Bupivacaine+Dexamethasone (Group B+D).
Intraoperative hemodynamic changes, intraoperative remifentanil consumption, postoperative visual analog scale scores, tramadol consumption in 24 hours postoperatively, and postoperative first analgesic time were obtained from the records and compared between the groups. There were no statistically significant differences between
both groups in terms of intraoperative heart rate, mean arterial pressure, oxygen saturation, and end-tidal CO2 values. Postoperative visual analog scale scores, doses of
remifentanil and total tramadol, and time of receiving the first analgesic were similar. Dexamethasone can be added to the bupivacaine for the TAP block without major
side effects. Adding dexamethasone to bupivacaine in transverse abdominis plane block performed in laparoscopic cholecystectomy procedures did not create a significant
difference in VAS score. We think that the use of dexamethasone does not have an additional analgesic effect. However, our results should be supported by further studies.
Keywords: Bupivacaine, dexamethasone, pre-emptive analgesia, transversus abdominis plane block

Introduction
Today, laparoscopic cholecystectomy (LC) is a minimally
invasive treatment method that is widely used as a gold
standard in symptomatic and benign gallbladder diseases and
early-stage malignancies [1,2]. Studies have reported that a
successful LC procedure is associated with earlier recovery,
shorter length of stay in the hospital, and better cosmesis [3].
On the other hand, mild-to-moderate postoperative pain seen after LC
remains an important issue leading to readmissions [4]. The complex
nature of acute pain after LC suggests that an effective analgesic
treatment should be multimodal. However, there is no consensus
on a modality for use in the treatment of postop pain after LC.
Preemptive analgesia is one of the widely used techniques in

*Corresponding Author: Sule Batcik, Recep Tayyip Erdogan University, Medical
Faculty, Department of Anesthesiology and Reanimation, Istanbul, Turkey
E-mail: sule.batcik@erdogan.edu.tr

the management of postop pain. Preemptive analgesia, which is
known as an antinociceptive treatment, hampers the establishment
of changed central processing of afferent input from injuries [5].
Various preemptive analgesia models have been proposed for
reducing postop pain after LC. TAP (Transversus Abdominis
Plane) block is one of these modalities. The injection of a
local anesthetic agent into the neurovascular plane between
the transverse and internal oblique muscles in the lumbar Petit
triangle is known as the TAP block [6]. Bupivacaine, ropivacaine,
and levobupivacaine can be preferred as local anesthetics for
TAP block. There are several studies examining the addition of
agents such as dexamethasone, dexmedetomidine, and fentanyl
to TAP block to potentiate the effect of local anesthetics [7-11].
We investigated the effects of bupivacaine and dexamethasone
added to bupivacaine on postoperative pain in a TAP block
used under ultrasonography in laparoscopic cholecystectomy.
Materials and Methods
Our study was a single-center, retrospective observational study.
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Patients who received TAP block using ultrasonography in an LC
under general anesthesia in our hospital between January 2019
and December 2019 were included. They ranged in age from 18
to 65 years old and had an ASA physical status of 1-2. Patients’
data were obtained from the general patient files and perioperative
analgesia evaluation forms. This study did not include any patients
who had incomplete records. This study excluded 28 patients out of
a total of 123. The remaining 91 patients were classified based on
the drugs used to block TAP, and 84 were studied retrospectively
(Figure 1).
Patients were divided into two groups: those given only bupivacaine
(Group B) and those given both bupivacaine and dexamethasone
(Group B+D).
Anesthetic Management
Patients were routinely monitored with ECG, pulse oximeter, and
noninvasive blood pressure.
All patients included in the study were given 0.02mg/Kg
intravenous (iv) midazolam as premedication. Anesthesia was
induced using iv 2mg kg propofol and 1mcg/Kg iv remifentanil
bolus (within 30-60 seconds); 0.6mg kg rocuronium was
administered before endotracheal intubation. Following
endotracheal intubation, 40% air with 4-6% desflurane and iv
0.025-0.75 mcg/Kg/min remifentanil infusion were administered
for anesthesia maintenance. As required, rocuronium was used for
muscle relaxation. To provide analgesia, 1g of paracetamol was
infused intravenously 30 minutes before the end of the operation.
Patients were asked to verbally assess their level of postoperative
nausea during the 0-24 h postoperative period, using the numeric
rating scale (NRS); (for a 0–100 point; <30 no, ≥30 yes).
Ondansetron (8mg, iv) was used as a rescue antiemetic when
NRS was greater than or equal to 30 or more than one episodes of
vomiting. Postoperative pain was assessed with the visual analog
scale (VAS). When the VAS was greater than 4, diclofenac 75mg
was administered intramuscularly as a rescue analgesic.
TAP Block Procedure
TAP block was performed in the supine position following
intubation by an experienced anesthesiologist. The ultrasonography
(USG) (Esaote, MyLab30 Gold Cardiovascular, Florence, Italy)
probe was placed obliquely along the subcostal edge near the
midline in the upper abdominal wall, and the probe was fixed after
visualization of the M. Obliquus externus, M. Obliquus internus,
M. Transversus abdominis, and peritoneum.
After the needle tip was seen between the M. Obliquus internus
and M. Transversus abdominis, 0.3ml/kg 0.25% bupivacaine
(max. 20ml) plus 2ml normal saline was injected on each side
between the two muscles in Group B; and 0.3ml/kg 0.25%
bupivacaine (max. 20mL) plus 4mg dexamethasone in 2mL
in each side in Grup B+D using 10 cm Braun (22 G 100mm,
Melsungen, Germany) block needles. Distribution of the agents
was observed. All patients received patient-controlled intravenous
analgesia (PCA) for 24 hours with tramadol 500mg (10ml) and
saline (90mL). It was adjusted to a bolus dose of 5ml and no
continuous infusion. As a rescue analgesic, 75mg diclofenac was
administered intramuscularly. No complications occurred during
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the procedures.
Data Evaluation
Patients’ demographic data, operation time, and ASA classes were
recorded. In addition, vital signs including heart rate (HR), mean
arterial pressure (MAP), oxygen saturation (SPO2), and end-tidal
carbon dioxide (ETCO2) were measured at the intraoperative
minutes 0,5,15,30,45,60 and 75. Time of the first analgesia,
requirement of rescue analgesics, total tramadol doses, and
intraoperative remifentanil doses were obtained from the records
and included in the analysis. The Visual Analogue Scale (VAS)
was used to assess postoperative pain. (VAS) is widely used in the
literature to determine the severity of pain. VAS is applied on a
100 mm length ruler and patients are asked to indicate their level
of pain on this ruler, with a score of 0 indicating no pain and a
score of 10 indicating intolerable severe pain. In our study, VAS
scores were measured at the postoperative hours 1,2,6,12,18 and
24, while the rates of using the first analgesic were measured at the
postoperative hours 1,2,6,12 and 24.
Ethic Consideration
The study protocol was approved by the Recep Tayyib Erdogan
University, Non-interventional Clinical Research Ethics
Committee with the 09/07/2020 dated and 2020/161 numbered
decision. Since the study was designed of retrospective nature,
patients’ informed consent forms were waived. The study was
conducted by the ethical principles of the Declaration of Helsinki
and the Code of Ethics of the World Medical Association.
Statistical Analysis
The data obtained in this study were statistically analyzed using
NCSS (Number Cruncher Statistical System) 2007 (Kaysville,
Utah, USA) software. When evaluating study data, descriptive
statistical methods (Mean, Standard Deviation, Median, Frequency,
Ratio, Minimum, Maximum). The Shapiro-Wilk test was used to
determine the normality of the data. Two-group comparisons of
non-normally variables were made with Mann-Whitey U test. A
comparison of qualitative variables was carried out with the Chisquare test. Friedman test was used to determine the differences in
quantitative data among three or more-time measurement times.
The statistical significance level was set at p0.05.
G*Power version 3.1.9.2 was used to estimate the sample size
(Franz Faul, University of Kiel, Kiel, Germany). The sample size
was calculated to be 76 using a power of 80%, a statistical level of
significance of 0.05, and an effect size of 0.5.
Results
This study included 91 patients who had undergone laparoscopic
cholecystectomy, with 84 of them statistically analyzed. (Figure
1). In terms of demographic data, no statistically significant
differences were discovered between the groups (Table 1).
When the MAP values were compared, the values measured
at the 45th minute in Group B+D were noticeably higher than
in Group B (p=0.001). In terms of the other MAP values, there
was no noticeable difference between the groups (Figure 2). No
statistically remarkable difference was found in the HR value
measured at all measurement times (for all p>0.05).
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In addition, SPO2 and ETCO2 values were compared between both
groups only at the 5th minute, SPO2 value was remarkably higher
in Group B+D compared to Group B (p=0.15). No remarkably
difference was encountered between the groups regarding the other
SPO2 values (p>0.05). The mean ETCO2 value was statistically
remarkable higher in Group B+D compared to Group B at the
75th minute (p=0.042). No remarkable difference was encountered
between the groups regarding the other ETCO2 values (p>0.05).
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VAS scores measured at the postoperative hours 1,2,6,12,18,
and 24 were compared between the two groups. No statistically
remarkably difference was found between Group VAS values
measured at all time points (p>0.05) (Figure 3). There were no
significant differences between the two groups in terms of the time
between initial analgesia doses of intraoperative remifentanil,
postop total tramadol, and the need for rescue analgesia (p>0.05)
(Table 2).
Table 2. Intraoperative and postoperative analgesic requirement
Group B
(n:41)

Group B+D

P*

Total remifentanil consumption intraoperative period (µcg), Me-dian (min.–max.)

240(80-480)

200(60-600)

0.539

Total tramadol consumption during 24h
(mg), Median (min.–max.)

150(50-400) 150 (50-450) 0.539

Time of first analgesia (minute), Median
(min.–max.)
Requirement of rescue analge-sics, %

27(5-180)

35(8-150)

0.072

19.7

14.6

0.327

in.: Minimum; max.: Maximum; *: Mann-Whitney U test.

Figure 1. Flow chart of this study
Table 1. Demographic characteristics of the patients

Age (year), Mean±SD
Gender(Female,%)
BMI (kg/m2), Mean±SD
ASA (ASA 1,%)
Operation time (minute), Mean±SD

Group B
(n:41)

Group B+D
(n:43)

P*

44.95±13.21

47.53±12.42

0.359

68.2

69.7

0.535

27.85±4.74

29.26±5.68

0.121

36.5

30.2

0.350

48±11.24

44.65±13.16

0.461

SD: Standard deviation; BMI: Body mass index; ASA: American Society of
Anesthesiology; *Mann-Whitney U Test and Chi-Square test
Figure 3. Comparison of the VAS scores between the postoperative measurement
times (hours). Group B: Bupivacaine; Group B+D: Bupivacaine+ Dexamethasone

And finally, both groups were compared in terms of postoperative
nausea and vomiting. The statistical results of the two groups are
similar (p>0.05) (Table 3).
Table 3. Comparison of the postoperative nausea and vomiting between the
groups
Complication

Group B (n:41)

Group B+D (n:43)

P*

Nausea,%

19.5

18.6

0.916

Vomiting,%

7.3

11.6

0.501

*Chi-Square test

Discussion
Figure 2. Comparison of the mean arterial pressure (MAP, mmHg) values between
the intraoperative measurement times (minutes). Group B: Bupivacaine; Group
B+D: Bupivacaine+ Dexamethasone

The purpose of this study was to determine the postoperative pain
associated with the addition of dexamethasone to bupivacaine for
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TAP block application under ultrasonographic guidance in LC.
The primary outcome of this study is that there is no remarkable
difference between the measured VAS values of the groups.
No significant difference in tramadol consumption or the need
for rescue analgesia was observed between the groups in the
postoperative 24 hours.
In patients undergoing LC, ultrasound-guided bilateral Subcostal
TAP block provides effective postoperative analgesia while
reducing opioid consumption [12]. A study by Vrsajkov et al., have
randomized patients undergoing LC either subcostal TAP block
or standard postoperative analgesia. Subcostal TAP block may
provide superior postoperative analgesia and reduce the need for
opioids following LC [13].
Dexamethasone has been used to improve the quality and duration
of local anesthetics administered during various peripheral nerve
block techniques. Many studies have been carried out to determine
the analgesic effects of corticosteroids when combined with local
anesthetic agents [14-16].
Animal studies in the literature have revealed the analgesic efficacy
of dexamethasone. Droger et al. demonstrated in their study that
combining dexamethasone with bupivacaine prolonged intercostal
nerve blockade in sheep [17]. Similarly, in a study by Castillo et
al., adding dexamethasone to bupivacaine was reported to prolong
sciatic nerve blockade in rats [18].
Adding dexamethasone to local anesthetics to increase the analgesic
effect in humans is still controversial due to its side effects. It has
been reported that delayed recovery, postop inflammation, and
ulcer in the gastric mucous membrane may occur with the use of
steroids [19].
Additionally, dexamethasone added to local anesthetics in TAP
block has been shown in human studies to reduce pain scores at
the 4th, 6th, and 12th hours postoperatively and to prolong the
first postoperative additional analgesic demand [20]. Ammar et al.
conducted a study with 60 patients who underwent hysterectomy
surgery, 8 mg dexamethasone added to 20mL bupivacaine 20%
resulted in a remarkable decrease in VAS scores over 48 hours
compared to the control groups (bupivacaine alone) [21]. In
contrast, no statistically significant difference in postoperative
VAS scores was observed between the groups in this study.
However, the measurements in our study were made until the 24th
hour, because patients usually are discharged 24 hours after the
surgery. In addition, different operation types between the studies
might affect these results.
Dexamethasone, which is a member of the glucocorticoid family,
is commonly used to prevent postoperative nausea and vomiting
(PONV) seen in 20-40% of the patients after surgery [22,23].
Dexamethasone was found to reduce the incidence of PONV
when combined with local anesthetics in the TAP block in a metaanalysis [20]. However, in our study, there was no statistically
remarkable difference between Group B and Group B+D in terms
of PONV (both p>0.05).
Among the parameters investigated in our study, the mean
intraoperative vital signs including HR, MAP, SPO2, and ETCO2
showed no statistically remarkably difference between Group B
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and Group B+D. In a study by Fouad et al. with 50 male patients
who underwent inguinal herniorrhaphy operation, no remarkable
difference was found between the group who were administered
bupivacaine alone and the group who were given bupivacaine +
dexamethasone in terms of vital signs (MAP, HR, SPO2) [24].
According to Vetriselvan et al., administering dexamethasone via
perineural or intravenous route improves the quality of analgesia
in patients undergoing laparoscopic gynecological surgery. In our
clinic, iv 8 mg dexamethasone can be administered to patients
with risk factors for PONV. In our retrospective study, we did not
question the use of dexamethasone. This may have contributed to
the similarity in postoperative pain scores [25].
Study Limitations
This study has several limitations. The first of these is that the
study was carried out retrospectively in a single center. Second,
the use of iv dexamethasone for PONV was not questioned.
However, unlike studies in the literature, measuring intraoperative
remifentanil doses stands out as one of the strengths of our study.
Conclusion
As a result of this study, it was revealed that the addition of
dexamethasone to bupivacaine in a TAP block performed in
LC procedures to increase the preemptive analgesic effect did
not make any difference in intraoperative HR, MAP, SO2, and
ETCO2 values and postoperative VAS scores, remifentanil doses
and time of first analgesic administration. Given the variability
among studies on this issue in the literature, we believe that our
results contrary to previous studies will bring a new perspective
to the discussions in the literature. Therefore, we think that adding
dexamethasone to local anesthetics to increase analgesic efficiency
is unnecessary. However, because our findings are opposite to
most previous studies, our findings should be confirmed with more
comprehensive and prospective studies.
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Abstract
As advanced gastric cancer often leads to obstruction or cancer-related cachexia, gastric cancer seems to have a closer association with sarcopenia than other types of
cancer. Our study aim was to investigate the relationship between the psoas muscle area (PSMA) and morbidity and mortality in patients undergoing gastric cancer surgery.
The data of patients who underwent laparoscopic gastric resection between November 2014 and April 2020 were analyzed retrospectively. The intervertebral disc space
was verified at L3-4 in the sagittal plane. The PSMA on the right and left sides were measured separately and then added to obtain the total PSMA. This value was then
divided by the patient's height (m2) to calculate the psoas muscle area index (PSMAI) (mm2/m2). The mean PSMAI of men (741.1 mm2/m2) was significantly higher than
that of women (502.1 mm2/m2) (p<0.001). While there was a positive correlation between the PSMAI and BMI (r:0.352, p:0.019 in women; r:0.447, p<0.001 in men),
the correlation between PSMAI and age was negative (r: -0.369, p:0.014 in women; r:-0.349, p<0.001 in men). PSMAI was statistically lower in patients with attendant
morbidity (p:0.035). There was no significant relationship between PSMAI and the first 30-day mortality rate (p:0.096); however, the association between PSMAI and both
the 90-day mortality rate (p:0.023) and the total mortality rate (p:0.046) were significant. In our opinion, assessing gastric cancer patients for sarcopenia and supporting
them with the necessary nutrition and exercise program prior to surgery can help predict and lower postoperative morbidity and mortality rates.
Keywords: Gastric cancer, laparoscopic surgery, morbidity, mortality, sarcopenia, psoas muscles

Introduction
Gastric cancer is the fifth most common type of cancer in
worldwide and is the third leading cause of cancer-related deaths
[1]. Despite significant advances in medical treatment, curative
surgery is still the gold standard; however, since gastric cancer
surgery is a major abdominal operation, the perioperative process
needs careful handling. For all major abdominal surgeries, the
patients’ preoperative physical condition, their nutritional status

*Corresponding Author: Emre Turgut, Izmir Tepecik Education and Research
Hospital, Department of General Surgery, Izmir, Turkey
E-mail: dr.emrtrgt@gmail.com

and the presence of any comorbidities carry great importance.
In particular, advanced gastric cancer can impair preoperative
nutrition, through cancer-related cachexia and by causing
obstruction. In addition, as the volume of the stomach is
reduced after gastric resection, post-op food intake will decrease
considerably [2]. For these reasons, gastric cancer seems more
closely associated with sarcopenia than other types of cancer [3].
Sarcopenia is a condition characterized by a decline in muscle
mass, muscle strength and capacity for physical activity [4]. It was
first described by Rosenberg as a phenomenon related to age [5].
Although it was originally considered to be confined to the aging
process, a second type of sarcopenia is now recognized. Sarcopenia
may occur secondary to a systemic disease, particularly a disease
such as malignancy that accelerates the inflammatory process in the
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body and through restricting food consumption, causes insufficient
intake of protein and calories [6].
In order to diagnose sarcopenia, muscle mass, muscle quality and
physical activity levels must be measured. In routine practice,
different reference points are used to measure muscle mass,
such as appendicular skeletal muscle mass or the cross-sectional
area of particular muscle groups, and several parameters such as
height, body mass index or body surface area have been proposed
for adjusting the results. Whichever method is chosen, magnetic
resonance imaging or computed tomography is considered the
gold standard for these measurements [7-10].
Many previous studies have shown that sarcopenia has an adverse
effect on the perioperative period and is associated with poor
prognosis in many types of cancer. Studies carried out to assess the
relationship between sarcopenia and gastric cancer, in particular,
have commonly used the total skeletal muscle area index at the L3
vertebra level [3,11,12]. However, a previous study investigating
the relationship between sarcopenia and liver cirrhosis reached
reliable results using the psoas muscle area index (PSMAI) [13].
In our study of patients undergoing surgery for gastric cancer, we
aimed to investigate the correlation between PSMAI and morbidity
and mortality.

Med Science 2022;11(3):1110-7

sagittal plane was established. Axial correction was made in the
coronal and sagittal planes, and a mm2 measurement was taken in
the axial plane using the region of interest (ROI) area tool. Right
and left PSMAs were measured separately and the total PSMA
was obtained by combining the two values. PSMAI (mm2/m2) was
calculated by dividing this total value by the patient's height (m2).
(Figure 1,2)

Figure 1. An example of how PSMAI is measured in axial CT images

Materials and Methods
Patients
This study was designed as a case series analysis and approved by
the Inonu University Health Sciences Non-Interventional Clinical
Research Ethics Committee (2021/1736). The data of 195 patients
who underwent laparoscopic gastric resection for gastric cancer
at the General Surgery Clinic between November 2014 and April
2020 were retrospectively analyzed. The study comprised patients
who had had a computed tomography examination during the fourweek period before surgery and whose images were still available.
Patients whose surgery was palliative or emergency and those
whose resection was planned as open surgery were excluded from
the study.
Clinical Data
Patient demographics such as age, gender, height, weight, body
mass index, comorbid diseases, and history of previous abdominal
surgeries were recorded in the database. In addition, details related
to the tumor and operation such as tumor type, grade, location and
stage; operation type, technique, duration, lymph node dissection
status and additional organ resection were recorded. Intraoperative
complications, time to oral intake, hospitalization time, and
chemotherapy initiation time were verified to evaluate the
perioperative process. Postoperative complications were grouped
according to Clavien-Dindo classification [14], and postoperative
morbidity and mortality data were obtained from the relevant
medical records.
PSMAI measurement
PSMAI measurements were determined by a radiologist, with
six years of experience, using thin-section abdominal CT images
taken within the 4 weeks prior to gastrectomy. Reformatted 3D
images were obtained. L3-4 intervertebral disc space within the

Figure 2. An example of level determination for PSMAI measurement in sagittal
and coronal sections
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Statistical Analysis
We used the IBM SPSS Statistics for Windows, version 25.0 for
data analysis. The Shapiro-Wilk test was performed to analyze the
normality of the distribution of continuous variables. Categorical
data were summarized with numbers and percentages. Numerical
variables were summarized as mean – standard deviation or median
minimum and maximum. Correlation analysis was performed using
Spearman's rho to determine the correlations between PSMAI and
other continuous variables. We used the Mann–Whitney U-test
or the Kruskal-Wallis test for comparisons of the continuous
variables between the groups, as appropriate. Receiver operating
characteristics (ROC) curves were performed to determine the
optimal cut-off value of PSMAI when a significant difference was
found with the Mann–Whitney U-test or the Kruskal-Wallis test.
Univariate analysis was performed to find potential risk factors
and then multivariate analysis to identify independent factors. A
two-tailed P-value of less than 0.05 was considered significant.

Med Science 2022;11(3):1110-7

674.6±212.7 in patients without 30-day mortality; p:0.096), but
its relationship with both the 90-day mortality rate (mean PSMAI
=511±201.9 in patients with 90-day mortality vs. 679.4±212.9 in
patients without 90-day mortality; p:0.023) and the total mortality
rate (mean PSMAI = 610.2±223.2 in patients with total mortality
vs. 686.2±211 in patients without total mortality; p:0.046) were
significant. The PSMAI cut-off value for mortality in men was
calculated as 680.1 mm2/m2 [sensitivity, 61.5%; specificity, 61.8%;
AUC (95% CI): 0.680 (0.575-0.785); p=0.006]. (Figure 3) A
statistically significant cut-off value for women was not determined
due to the low number of patients. In addition, when subgroup
analysis was performed in men according to the PSMAI cut-off
value found for mortality, a statistically higher morbidity rate was
seen in those with PSMAI below 680.1 mm2/m2 (morbidity rate
=35.6% in PSMAI<680.1 vs 17.5% in PSMAI>680.1; p:0.038).

Results
The records of 195 patients were reviewed, but due to limited data
in 49 cases, only 146 patients were included in the study. Of these,
44 were women and 102 were men. The overall mean age was
58.1±13.1, and BMI was 24.46±5.02 kg/m2. While 136 patients
had isolated gastric tumors, there was extragastric involvement in
10 patients. Laparoscopic resection was performed in 136 patients,
while conversion to open surgery was required in 10 cases.
Additional organ resection was carried out in 19 patients. The
general characteristics of the patients according to their morbidity
and mortality status are shared in Table 1.
The mean PSMAI of men (741.1 mm2/m2) was significantly higher
than that of women (502.1 mm2/m2) (p<0.001). While there was a
positive correlation between the PSMAI and BMI (r:0.352, p:0.019
in women; r:0.447, p<0.001 in men), the correlation between
PSMAI and age was negative (r:-0.369, p:0.014 in women; r:0.349, p<0.001 in men).
No significant association was found between intraoperative
complication rates and PSMAI (p:0.528). Postoperative
complications were classified according to the Clavien-Dindo
scale with morbidity defined as class 3 and above. A total of
33 (22.6%) patients had morbidities. PSMAI was statistically
lower in patients with morbidity (mean PSMAI=599.8±152.6
in patients with morbidity vs. 689.3±227.2 in patients without
morbidity; p:0.035). Considering the subgroups by gender,
low PSMAI significantly increased morbidity in men (mean
PSMAI=644.2±125.9 in men with morbidity vs. 774.2±209.2 in
men without morbidity; p<0.001). No similar relationship was
found in women, probably because of the low number of the
patients (mean PSMAI=434.9±133.7 in women with morbidity vs.
514.8±151.2 in women without morbidity; p:0.200).
Analysis of postoperative mortality was carried out according to
three different time periods: the first 30 days after surgery; the first
90 days; and total mortalities up to the present date. The mortality
rates were as follows: 5 (3.4%) in the first 30 days, 9 (6.2%) in
the first 90 days, and 33 (22.6%) in total. There was no significant
relationship between PSMAI and the first 30-day mortality rate
(mean PSMAI=511.2±258.8 in patients with 30-day mortality vs.

Figure 3. PSMAI cut-off value for mortality in men: 680.1 mm2/m2

Although there was a statistically significant difference between
the pathological type of tumor and PSMAI, further statistical
analysis could not be performed due to the small number of patients
in certain tumor type groups. Regarding tumor characteristics,
no significant association was found between PSMAI and tumor
grade, differentiation, invasion depth, location or lymphovascular
invasion. Tumor characteristics are described in Table 2.
Age, gender, BMI, PSMAI, presence of metastases, lymphovascular
invasion, perineural invasion, CEA level, Ca 19-9 level, operation
time, blood loss, number of lymph nodes removed and the type of
surgery performed on the patient (distal or total gastrectomy) were
taken as risk factors in univariate and multivariate analyses carried
out for morbidity and mortality. In the univariate test for morbidity,
age, PSMAI, operation time, and blood loss were significant,
whereas in the multivariate test, male gender, PSMAI and blood
loss were found to be associated with increased morbidity as
independent factors. Likewise, in multivariate tests performed
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for total mortality, PSMAI, presence of metastases and blood loss
were established as factors that increased mortality (Table 3).
The only factor found to affect 30-day mortality was increased
operation time (OR 1.030, 95% CI 1.003-1.058; p=0.027). In
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the multivariate test performed at 90-day mortality, both low
PSMAI (OR 0.983, 95% CI 0.968-0.998; p=0.023) and increased
operation time (OR 1.014, 95% CI 1.002-1.027; p=0.024) were
independently associated with increased 90-day mortality (Table 4).

Table 1. General characteristics of patients according to morbidity and mortality status
All patients
(n:146)
Age (years), mean±SD

58.1±13.1

Without morbidity With morbidity
(n:113)
(n:33)
56.6±13.3

63.1±11.2

Gender, n(%)

p-Value

Without mortality
(n:113)

Withmortality
(n:33)

p-Value

0.011

56.9±13

62±12.8

0.048

0.204

0.649

Male

102 (69.9)

76 (67.3)

26 (78.8)

80 (70.8)

22 (66.7)

Female

44 (30.1)

37 (32.7)

7 (21.2)

33 (29.2)

11 (33.3)

ASA Classification, n(%)

0.132

0.478

1

21 (14.4)

16 (14.2)

5 (15.2)

18 (15.9)

3 (9.1)

2

94 (64.4)

77 (68.1)

17 (51.5)

70 (61.9)

24 (72.7)

3

31 (21.2)

20 (17.7)

11 (33.3)

25 (22.1)

6 (18.2)

BMI (kg/m2), mean ± SD

24.46±5.02

24.43±5.17

24.56±4.54

0.894

24.62±5.18

23.91±4.43

0.479

PSMAI (mm2/m2), mean±SD

669±215.4

689.3±227.2

599.8±152.6

0.035

686.2±211

610.2±223.2

0.046

Tumor Location, n (%)

0.256

0.260

Distal

77 (52.7)

62 (54.9)

15 (45.5)

65 (57.5)

12 (36.4)

Central

8 (5.5)

8 (7.1)

0

5 (4.4)

3 (9.1)

50 (34.2)

35 (31)

15 (45.5)

36 (31.9)

14 (42.4)

Diffuse

6 (4.1)

5 (4.4)

1 (3)

4 (3.5)

2 (6.1)

Remnant

5 (3.4)

3 (2.7)

2 (6.1)

3 (2.7)

2 (6.1)

CEA (ng/ml), median (Q1-Q3)

1.88 (0.85-3.6)

1.8 (0.79-3.69)

1.93 (0.97-2.94)

0.992

1.8 (0.78-3.66)

1.95 (1.19-3.28)

0.353

Ca 19-9 (IU/ml), median (Q1-Q3)

9.34 (3.9-28.54)

9.37 (3.9-30.45)

8 (3.51-27.9)

0.814

8.14 (3.95-22.5)

19.8 (3.4-46.2)

0.205

Proximal

LN Dissection, n (%)

0.510

0.218

No

8 (5.5)

7 (6.2)

1 (3)

8 (7.1)

0

D1

39 (26.7)

32 (28.3)

7 (21.2)

28 (24.8)

11 (33.3)

D2

99 (67.8)

74 (65.5)

25 (75.8)

77 (68.1)

22 (66.7)

Additional Organ Resection, n (%)

19 (13)

10 (8.8)

9 (27.3)

0.015

11 (9.7)

8 (24.2)

0.040

Operation Time, median (Q1-Q3)

330 (250-420)

300 (245-420)

360 (290-480)

0.042

350 (270-420)

280 (220-435)

0.095

Blood loss, median (Q1-Q3)

100 (50-200)

100 (50-200)

200 (85-400)

0.017

100 (50-200)

100 (50-300)

0.880

31.3±16.7

32.4±16.8

27.8±16

0.166

30.7±16.6

33.1±17.2

0.475

Positive LN, median (Q1-Q3)

3 (0-12)

4 (0-12.8)

2 (0-8.5)

0.264

2 (0-8.5)

10 (5-16.5)

<0.001

Presence of Metastases, n (%)

10 (6.8)

9 (8.9)

1 (3.1)

0.450

4 (4)

6 (18.2)

0.015

Lymphovascular Invasion, n (%)

101 (69.2)

80 (78.4)

21 (63.6)

0.089

70 (68.6)

31 (93.9)

0.004

Perineural Invasion, n (%)

83 (56.8)

65 (64.4)

18 (54.5)

0.314

56 (54.9)

27 (84.4)

0.003

2 (1-3)

2 (1-2.5)

2 (1-4)

0.028

2 (1-3)

2 (1-3)

0.101

7 (5-10.5)

6 (5-9)

10.5 (6.3-23)

<0.001

7 (5-10)

7.5 (6-13.8)

0.150

9 (6.2)

7 (6.2)

2 (6.1)

1.000

7 (6.2)

2 (6.1)

1.000

LN Removed, mean ± SD

Time to oral intake (day), median (Q1-Q3)
Length of hospital stay (day), median
(Q1-Q3)
Intraoperative complication, n(%)

ASA: American Society of Anesthesiologists Physical Status Classification, BMI: Body Mass Index, PSMAI: Psoas Muscle Area Index, LN: Lymph Node, Morbidity: Clavien Dindo class 3 and above complication
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Table 2. Postoperative complications according to Clavien-Dindo classification and Mortality
Women

Men

Total

n (44)

%

n (102)

%

n (146)

%

No complication

31

70.4%

60

58.8%

91

62.3%

Grade 1

2

4.5%

4

3.9%

6

4.1%

Grade 2

4

9.0%

12

11.7%

16

10.9%

Grade 3a

1

2.2%

7

6.8%

8

5.4%

Grade 3b

3

6.8%

12

11.7%

15

10.2%

Grade 4

0

0%

1

0.9%

1

0.6%

Grade 5

3

6.8%

6

5.8%

9

6.1%

Grade <3

37

84.0%

76

74.5%

113

77.3%

Grade ≥3

7

15.1%

26

25.4%

33

22.6%

30 day mortality

2

4.5%

3

2.9%

5

3.4%

90 day mortality

3

6.8%

6

5.8%

9

6.2%

Mortality

11

25%

22

21.5%

33

22.6%

Clavien Dindo

Table 3. Univariate and multivariate analyses for morbidity and total mortality
Morbidity
Univariate analyses
Variables

Odds ratio (95%CI) p value

Total Mortality
Multivariate analyses
Odds ratio (95%CI)

p value

Univariate analyses
Odds ratio (95%CI) p value

Multivariate analyses
Odds ratio (95%CI)

p value

Age (Years)

1.044 (1.009-1.081)

0.013

0.980 (0.932-1.031)

0.438

1.033 (1.000-1.068)

0.050

1.015 (0.969-1.064)

0.519

Gender (Male)

1.808 (0.719-4.549)

0.208

37.302 (4.437-313.632)

0.001

0.825 (0.360-1.891)

0.649

1.596 (0.279-9.132)

0.599

BMI (kg/m2)

1.005 (0.931-1.086)

0.893

1.121 (0.973-1.291)

0.113

0.971 (0.895-1.053)

0.477

1.054 (0.923-1.203)

0.439

PSMAI (mm2/m2)

0.998 (0.996-1.000)

0.038

0.991 (0.987-0.996)

0.001

0.998 (0.996-1.000)

0.077

0.996 (0.992-1.000)

0.036

Presence of metastases

0.330 (0.040-2.708)

0.302

1.350 (0.079-23.180)

0.836

5.333 (1.403-20.272)

0.014

16.893 (2.203-129.522)

0.007

Lymphovascular invasion

0.481 (0.205-1.128)

0.092

0.704 (0.160-3.090)

0.641

7.086 (1.597-31.434)

0.010

8.654 (0.892-83.952)

0.063

Perineural invasion

0.665 (0.300-1.475)

0.315

0.814 (0.207-3.196)

0.768

4.436 (1.582-12.435)

0.005

1.328 (0.311-5.675)

0.702

CEA (ng/ml)

0.994 (0.970-1.018)

0.625

0.982 (0.944-1.021)

0.349

0.980 (0.942-1.021)

0.337

0.934 (0.864-1.010)

0.087

Ca 19-9 (IU/ml)

1.000 (0.997-1.004)

0.777

1.001 (0.997-1.005)

0.559

1.001 (0.998-1.004)

0.617

1.001 (0.997-1.006)

0.556

Operation time (min)

1.004 (1.001-1.008)

0.013

1.004 (0.998-1.009)

0.181

0.999 (0.995-1.002)

0.451

0.995 (0.989-1.001)

0.105

Blood loss (cc)

1.003 (1.001-1.005)

0.001

1.004 (1.000-1.007)

0.037

1.001 (0.999-1.003)

0.159

1.005 (1.002-1.009)

0.005

Number of LN removed

0.983 (0.958-1.007)

0.166

0.971 (0.935-1.008)

0.122

1.009 (0.985-1.032)

0.473

1.002 (0.970-1.036)

0.898

Total Gastrectomy

1.459 (0.669-3.179)

0.342

0.722 (0.233-2.242)

0.573

2.370 (1.063-5.281)

0.035

0.842 (0.244-2.903)

0.785

Morbidity: Clavien Dindo class 3 and above complication, BMI: Body Mass Index, PSMAI: Psoas Muscle Area Index, LN: Lymph Node
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Table 4. Univariate and multivariate analyses for 30-day and 90-day mortality
30-day Mortality
Univariate analyses

90-day Mortality
Multivariate analyses

Univariate analyses

Multivariate analyses

Odds ratio (95%CI)

p
value

Odds ratio (95%CI)

Age (Years)

1.046 (0.964-1.136)

0.278

0.966 (0.812-1.149)

0.694

1.059 (0.992-1.131)

0.084

1.012 (0.918-1.115)

0.813

Gender (Male)

0.636 (0.103-3.948)

0.627

955.820 (0.018-51944845)

0.217

0.854 (0.204-3.581)

0.829

27.568 (0.414-1836.1)

0.122

BMI (kg/m2)

0.932 (0.756-1.148)

0.507

1.158 (0.559-2.399)

0.693

0.958 (0.826-1.111)

0.567

1.137 (0.895-1.443)

0.294

PSMAI

0.995 (0.990-1.001)

0.099

0.965 (0.920-1.013)

0.147

0.995 (0.991-0.999)

0.025

0.983 (0.969-0.998)

0.026

Presence of metastases

3.306 (0.334-32.762)

0.307

5259 (0.001-20369745191)

0.268

1.597 (0.179-14.225)

0.675

30.453 (0.206-4509.3)

0.180

Lymphovascular invasion

1.361 (0.147-12.613)

0.786

189.947 (0.063-573095)

0.199

2.839 (0.342-23.566)

0.334

37.898 (0.725-1980.9)

0.072

Perineural invasion

0.919 (0.148-5.694)

0.927

0.003 (0.000-9.789)

0.159

1.247 (0.298-5.220)

0.763

0.060 (0.002-1.486)

0.086

CEA (ng/ml)

0.981 (0.887-1.086)

0.714

0.909 (0.646-1.279)

0.585

0.967 (0.854-1.095)

0.600

0.885 (0.659-1.190)

0.419

Ca 19-9 (IU/ml)

1.004 (1.000-1.008)

0.067

1.003 (0.994-1.013)

0.474

1.003 (0.999-1.007)

0.128

1.002 (0.996-1.008)

0.589

Operation time (min)

1.007 (1.000-1.014)

0.037

1.031 (1.001-1.061)

0.042

1.005 (0.999-1.010)

0.101

1.013 (1.001-1.026)

0.039

Blood loss (cc)

1.001 (0.996-1.005)

0.803

0.997 (0.986-1.009)

0.615

1.001 (0.997-1.004)

0.757

0.997 (0.991-1.003)

0.363

Number of LN removed

0.981 (0.926-1.040)

0.520

0.876 (0.728-1.053)

0.158

0.998 (0.958-1.040)

0.938

0.958 (0.880-1.042)

0.313

Total Gastrectomy

4.677 (0.510-42.898)

0.172

0.810 (0.009-72.907)

0.927

4.234 (0.849-21.119)

0.078

2.052 (0.228-18.447)

0.521

Variables

p value Odds ratio (95% CI) p value Odds ratio (95% CI)

p
value

BMI: Body Mass Index, PSMAI: Psoas Muscle Area Index, LN: Lymph Node

Discussion
Sarcopenia is a condition involving progressive loss of skeletal
muscle mass and strength. In its 2010 report, the European Working
Group on Sarcopenia in Older People (EWGSOP) [15], focused
mainly on loss of muscle mass. However, in the revised version
published in 2019 [16], importance was also placed on muscle
strength, although muscle mass was still considered a critical
feature. Prospectively designed research on muscle strength
and physical activity is needed. However, this study focused on
muscle mass. In addition, EWGSOP distinguished between two
forms of sarcopenia, primary and secondary, the term ‘secondary
sarcopenia’ being used in cases where sarcopenia accompanied
malignancy, inflammatory disease, or malnutrition [15]. We
believe that our patient group also fits this definition.
In Eastern Asia, stomach cancers are usually detected in the early
stages, while in the West they are not generally diagnosed until
they are more advanced. At this point, many patients present
with advanced stage cancer, severe weight loss, and impaired
pre-operative nutritional status. Consequently, sarcopenia and
cachexia emerge as serious problems in patients with stomach
cancers. Many studies have shown that the long-term prognosis
after cancer surgery is adversely affected by sarcopenia [1720]. This may be related to some of the aforementioned issues.

Firstly, since sarcopenia is directly connected to poor nutritional
status [21], it is a determining factor for the adverse effects of
malnutrition in the perioperative period. Secondly, because of its
direct relation to muscle mass and strength, sarcopenia adversely
affects important steps in the postoperative recovery process, such
as early mobilization and return to physical activity.
In general, studies investigating the relationship between
sarcopenia and major abdominal surgeries have used the total
skeletal muscle area at the L3 vertebra as a base measurement. This
is more difficult to measure than the isolated psoas muscle area.
Several previous studies on sarcopenia found the measurement of
the psoas muscle area alone to be sufficient [13,22,23], and we
decided to use this method in our own study.
Our study showed an association between PSMAI and age,
gender, and BMI. There was a negative correlation between age
and PSMAI in both genders, although the PSMAI of men was
significantly higher than that of women. This age correlation is
unsurprising as the first descriptions of sarcopenia considered it
to be an age-related condition. However, over time, several other
factors leading to sarcopenia have been identified.
With regard to tumor characteristics, at the beginning of the study
we expected the location of the tumor to have a direct effect on
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PSMAI; however, our results revealed no significant relationship.
Tumor locations were predominantly of diffuse and distal type
with no homogeneous distribution; therefore, an ideal evaluation
could not be made. Furthermore, the number of patients was
insufficient to establish a clear association between PSMAI and
tumor biology, as some patient groups were not large enough
to allow for comparison. Although we were unable to obtain
significant results for this criteria a previous study have suggested
that cases with more aggressive tumors are more likely to develop
sarcopenia due to rapid muscle destruction [24]. We believe that
further studies involving more comprehensive patient series will
be useful to clarify this issue.
The main focus of our study was to determine the independent
factors affecting morbidity and mortality. Therefore, univariate
and multivariate analyses were performed. According to univariate
analysis, factors affecting morbidity were age, PSMAI, operation
time and blood loss. As previously mentioned, a correlation
between age and PSMAI had already been established. An
increase in morbidity was also expected, because of prolonged
operation time and increased intraoperative bleeding. Multivariate
analysis showed factors independently affecting morbidity to
be male gender, PSMAI and blood loss. There was no obvious
reason for a higher morbidity level in men and, as mentioned
earlier, the low number of women in the study was not ideal for
comparison and may account for this result. However, the amount
of bleeding was directly related to morbidity. Factors affecting
early mortality (90 days) were also examined, and in multivariate
analysis, PSMAI and operation time were found to be independent
risk factors. Consequently, independent risk factors affecting both
postoperative morbidity and mortality can be summarized as
PSMAI, intraoperative blood loss and operation time.
In order to discern any significant relationship between blood
loss, operation time and total or distal gastrectomy, patients were
divided into two groups. Patients with distally located tumors
were categorized as the distal gastrectomy group, while those with
tumors located in the cardia, corpus, or diffusely were allocated to
the total gastrectomy group. In both univariate and multivariate
analyses, the selected type of surgery and location of the tumor
were observed to have no direct effect on either morbidity or
mortality. Likewise, excessive blood loss and long operation
time were case-based and not dependent on the technique used.
Regarding factors affecting long-term mortality, PSMAI and
the presence of metastasis were both found to be independent
risk factors in multivariate analysis. The significant relationship
between metastasis and postoperative mortality was an expected
outcome.
In conclusion, this study revealed PSMAI to be an independent risk
factor for postoperative morbidity, early mortality, and long-term
mortality after laparoscopic gastric cancer surgery. One strength
of this study is the finding that assessment of the psoas muscle
area with preoperative abdominal CT can accurately establish
sarcopenia, without need for detailed or difficult measurements.
Therefore, it is our opinion that sarcopenia should be included in
criteria used to predict the perioperative course and postoperative
period, similar to ASA score, BMI or weight loss. This can easily
be done as routine computed tomography is already performed
at the time of diagnosis or in the preoperative period for staging
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purposes in patients with gastric cancer or other malignancies.
Also, the psoas muscle area measurement used in this study is
a straightforward and practical method and, at the same time,
objective.
Furthermore, a previous study pointed out that supporting patients
with a physical activity and nutritional program preoperatively
can significantly reduce sarcopenia [25]. This suggests that, unlike
other prognostic factors, sarcopenia is a correctable condition.
Our study has certain limitations. Since the study was designed
retrospectively, many eligible patients had to be excluded as
their data could not be accessed. In addition, research into levels
of muscle quality or physical activity, which are as important as
muscle mass when assessing sarcopenia, was beyond our scope.
Finally, since data from a single center was used, the number of
patients was too low for further, more detailed analysis. These
issues could be resolved with prospectively designed multi-center
studies involving higher numbers of patients.
Conclusion
In conclusion, measuring PSMAI with routine computed
tomography in the preoperative period is an easy and useful
method for detecting sarcopenia in most patients. In our opinion,
evaluating preoperative abdominal tomography for sarcopenia and
providing the necessary nutritional and exercise support to patients
with sarcopenia can be an effective way to predict and reduce
postoperative morbidity and mortality.
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Abstract
This research was carried out to determine the health literacy levels and the factors affecting to the knowledge level of the patients of a district outpatient clinic at the city
center of Malatya. It is a descriptive cross-sectional study where the data is obtained from a socio-demographic data set and Turkish Health Literacy Questionnaire -32
(THLQ-32). The data analysis was performed using SPSS 22.0 statistical software. The Kolmogorov-Smirnov normality test was used to determine whether the quantitative data is normally distributed. With the observation of the data not showing a normal distribution Mann Whitney U and Kruskal Wallis variance analysis were used
for the statistical analysis. Chi-squared test is used to determine whether there is a statistically significant difference within the qualitative data for a significance level of
p<0.05. 49.9% of the patients were male and 50.1% were female. The mean age is 35.94±13.8 years. 24% of the patients had completed secondary school or below while
40.4% had completed higher education. The average index score of the patients according to THLQ-32 is 15.85±11.07. According to THLQ-32 health literacy categories
78.1% of the patients identified as “inadequate”, 14% as “limited-problematic”, 6.3% as “adequate” and 1.6% as “excellent”. We conclude that there is a significant
correlation (p<0.05) between gender, marital status, age and education level with health literacy levels respectively. On the other hand there is no statistically significant
correlation (p>0.05) among patients with chronic illnesses and their health literacy levels.
Keywords: Health literacy, outpatient clinic, adults

Introduction
Health care processes consider humans as the primary subject so
that the unplanned interruptions or mistakes may have adverse
effects on service users which in extreme cases even lead to death.
These effects differentiates health services from other services and
heightens its importance [1].
Understanding of information and instructions on his own health
problems in the process of receiving a health service, making right
decisions and appropriate use of health services are all closely
related with functional health literacy levels [2].
Individuals with a high level of health literacy who are able to
understand and analyze information about health services can
understand the instructions of the drugs given to them for their

*Corresponding Author: Erkan Ozdemir, Malatya Training and Research
Hospital, Department of Internal Medicine, Malatya, Turkey
E-mail: erkanozdemir1989@gmail.com

treatment and become conscious users. From this point of view
health literacy is to have necessary health information in order to
protect health and to reach sustainable healthcare level [3].
Active participation of patients in health care processes has
positive effects on the selection of the most appropriate treatment
method, on the management of the side effects of the treatment,
on the improvement of health care service quality, on efficient
source allocation and on patient safety [4]. The concept of health
care literacy which is increasingly important nowadays can briefly
be expressed as the comprehension and interpretation of medical
information and act accordingly whenever it is necessary. Health
literacy is a holistic concept that is not limited to the understanding
of medical information but includes the ability to express the health
condition, to have knowledge on illness, the treatment adherence
and the appropriate and efficient use of health care services [5].
The introduction of health literacy concept goes back to 1970s
[6]. Early definitions of health literacy focused on the skills and
abilities of individuals to gain access, to understand and use
information. In 1993, health literacy was defined in terms of
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accessing, understanding and using information to promote and
maintain good health by Nutbeam and Wise. And this definition
forms a basis for various other definitions [7]. According to WHO,
health literacy is defined as “the ability of an individual to access,
understand and use information in order to maintain and improve
good health” [8].
The factors such as paying more attention to preventive health
services, the increase in individual maintainance of personal
well-being, the general low level of health literacy throughout the
society, the limited or poor reflection of health related information
to society and increase in health expenditures have increased the
importance of health literacy [9]. Although health literacy seems to
be a non-essential element that is considered as independent from
other factors and non-interactive, the recent researches show that
health literacy is actually a factor that directly effects health such
as age, income, unemploymenti education level and race.
This research was carried out to determine the health literacy levels
and related factors of patients who applied to a district outpatient
clinic located in the downtown of Malatya.
Materials and Methods
Survey Model
This research is a descriptive-cross-sectional study which was
conducted to determine the health literacy levels of the patients
who applied to the district outpatient clinic located in the downtown
of Malatya.
Population and sample of the survey
The population of the research is patients of age over 18 at
Battalgazi district outpatient clinic located in the downtown of
Malatya. The number of people for the sample of the research is
determined by using the formula N=t2 x p x q/d 2 as 384 - in cases
where the number of daily physical examinations is not known p
and q values are taken as 50%. Research sample was composed of
randomly selected 10 patients each day from who applied to the
district outpatient clinic from August to September 2019, and a
questionnaire was applied to those who gave their consent to fill
out the questionnaire. Questionnaire forms of 5 people who left a
large part of it unanswered were not taken into consideration.
Data Collection
A questionnaire form consisting of two parts was used to
collect the data where in the first part there are 7 questions on
sociodemographic status of the participants and in the second
part there is Health Literacy Scale (THLS-32) which consists of
32 items in 5-point Likert scale. The questions transformed into
a unified scale from 0 to 50 by using the formula Index=(mean-1)
x(50/3), where 0 represents the lowest and 50 the highest health
literacy score following the Health Literacy Survey for European
Region prepared by the World Health Organization. The “index”
represents the calculated specific index, “mean” is the average of
all the items marked by each individual in different questions, “1”
is the average minimum possible value, “3” is the average range,
and “50” is chosen from the new metric.
The indexes were categorized in four groups: inadequate (0–25),
problematic-limited (26–33), sufficient (34–42) and excellent (43–
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50). The internal consistency of this scale has a Cronbach alpha
of 0.927.
Analysis of the Data
Statistical analysis of the data was carried out using thw SPSS 22.0.
The quantitative variables used for the analysis are the measures
of central tendency which include the mean, median, and mode,
while measures of variability include standard deviation, variance,
minimum and maximum variables. We have used non parametric
Kolmogorov Smirnov normality test for the distribution of the data
and then Chi-squared, Mann Whitney U, Kruskal Wallis and one
way Anova variance analysis tests. Differences among groups were
evaluated by Kruskal Wallis and one way Anova tests followed by
post hoc tests Tukey test and Dunn Q test respectively where p
value is taken as 0.05.
Ethics Approval
The ethics approval for the research “Health literacy levels and
related factors of patients who applied to a district outpatient
clinic located in the downtown of Malatya” was given by Inonu
University Health Sciences Non-Interventional Clinical Research
Ethics Committee on 30.07.2019 with document number 2019/301.
In addition the permission to do clinical research at the outpatient
clinic was taken from Malatya Training and Research Hospital on
22.03.2019.
Limitations
As with the majority of the survey studies this research is subject
to similar limitations of a survey study and we assume that the
patients answered the questions honestly.
Results
Socio-demographic characteristics of the patients are presented in
Table 1. 49.9% of the patients were male and 50.1% were female.
The mean age is 35.94±13.8 years and 40.1% is below 30, 40.6%
is between 30-49 and 19.3% is over 50.
Among this particular group 56.7% are married and 43.% are single.
40.4% of the patients had completed higher education, 35.6%
high school, 16.6% secondary school and 7.4% primary school.
16.2% of the group are houswifes, 13.2% are workers, 29.0% are
active or retired government employee, 25.1% are self employed
or unemployed and 15.8% are students of higher education. 26.7%
of the patients stated that they have chronical illnesses. The first
choice of nearly half of the patients for a treatment have been
public hospital and 22.2% of patients’ first choice have been the
family physicians.
The health literacy general index score average was calculated
as 15.85 (95% CI 14.74-6.97). In the treatment service subdimension, the mean index score was calculated as 14.85 (95%
CI 13.72-15.96), and the mean of disease prevention and health
promotion sub-dimension was calculated as 16.50 (95% CI 14.91 17.65). In the treatment and service sub-dimension and in the scope
of disease prevention and health promotion, the sub-dimensions of
"evaluating information" are determined as the highest average.
The mean was calculated as 18.93 (95% CI 17.46-20.40) and
18.94 (95% CI 17.40-20.36) respectively. The other sub-index
scores were smaller than these averages (Table 2).
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Table 1. Socio-demographic characteristics
Characteristics

n

%

Male

189

49.9

Female

190

50.1

18-29

152

40.1

30-49

154

40.6

50 and over

73

19.3

Marreid

215

56.7

Single (including widoved.divorced)

164

43.3

28

7.4

Secondary school

63

16.6

High school

135

35.6

Higher education

153

40.4

Houswife

64

16.9

Worker

50

13.2

Officer. Retired

88

29.0

Student

60

15.8

Self-employed or unemployed

95

25.1

101
278

26.7
73.3

84
187
45
63

22.2
49.3
11.9
16.6

84

22.2

Gender (n=379)

Age (n=379)

Marital status (n=379)

Education level(n=379)
Primary school

Vocation (n=379)

Presence of chronical disease
Yes
No
First focus of reference in healthcare
Family medicine
Public hospital
University hospital
Private hospitals and Clinics
Total

The categories for the Turkey Health Literacy Scale (TSI)
presented in Table 3. This survey of 379 persons found that 78.1%
had inadequate, 14.0% limited-problematic, 6.3% adequate and
1.6% excellent health literacy.
Table 2. THLL sub-dimension index score averages of the participants
95% Confidency
interval

Dimention

Mean

General

15.85

14.74

Treatment and Service

14.85

13.72

15.96

Access to information

14.71

13.37

16.04

Understanding information

14.97

13.74

16.20

Evaluating Information

18.93

17.46

20.40

Applying Knowledge

10.77

09.77

11.83

Disease Prevention and Health Promotion

16.50

14.91

17.65

Access information

14.71

13.37

16.04

Understanding information

14.97

13.74

16.20

Evaluating information

18.94

17.40

20.36

Applying knowledge

10.77

09.77

11.83

16.97

In Table 4, we see that 79.4% of men and 76.8% of women had
inadequate health literacy levels. Similarly, the percentages of men
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and women in the adequate and excellent categories were observed
to be equal to a total of 7.9% where p=0.933. Health literacy levels
differ with respect to age (p=0.010). 83.7% of the group of ages
between 18 and 29 and 64.5% of ages over 50 had inadequate
health literacy. The percentage of the group of age over 50 at the
excellent health literacy category is more than the percentage of
the other age groups at this level.
Table 3. Distribution of participants by health literacy categories
Health Literacy (HL)

n

%

Inadequate HL

297

78.1

Limited-Problematic HL

53

14.0

Adaquate HL

24

6.3

Excellent HL

6

1.6

We see a puzzling negative correlation between the education level
and health literacy level (p=0.0001). 46.4% of primary education
graduates, 73.9% of high school graduates and 92.8% of higher
education graduates had inadequate health literacy. When we have
analyzed this negative correlation in depth we have seen that the
higher education graduates were relatively young.
72.6% of married and 85.9% of singles had inadequate health
literacy. On the other hand 10.5% of married and only 4.3% of
singles had adequate or excellent health literacy (p=0.022).
The health literacy levels of patients with chronic illnesses do
not differ significantly from the health literacy levels of patients
without chronic illnesses (p=0.366). 74.3% of patients with
chronic illnesses and 79.5% of patients without chronic illnesses
had inadequate health literacy. In both of the groups adequate
health literacy level is low. There is no significant difference in
health literacy levels with respect to the choice of treatment place
(p=0.054). 70.2% of patients those who prefer going to a public
hospital in the first choice and 90.5% of patients those who prefer
going to family physician had inadequate health literacy.
The mean health literacy score for men and women were 14.58 but
the dispersion values were slightly different. The mean and median
scores of the age categories were significantly different from each
other. The mean, standard deviation and median values of the age
group 18-29 were 14.80±10.03 and 13.54 respectively. Similarly,
the mean, standard deviation and median values of the age group
over 50 were 22.03±11.38 and 21.87 respectively (Table 5).
The mean score of married ones was 16.14 and of singles was
13.54(p=0.008). The mean and median scores at the education
status category were as follows: 25.74±12,53 and 27.60 for
primary school graduates, 10.59±8.36 and 8.85 for higher school
graduates (p=0.001). The mean scores at the presence of chronic
illness were as follows: 17.18 for chronic patients and 13.80 for
patients without a chronic illness (p=0.836). The median scores at
the choice of treatment center were as follows: 18.48 for patients
those who prefer going to a public hospital, 8.85 for patients those
who prefer going to a university hospital, 12.50 for for patients
those who prefer going to a private hospital or a private clinic
(p=0.007). With the use of post hoc Dunn Q test we have seen
that differing groups in this category were university hospital and
private hospitals or private clinics (Table 5).
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Table 4. Distribution of the HL Categories of the Participants by some sociodemographic characteristics
HL Categories
Characteristics

Inadequate

Limited-Problematic
n

%

Adaquate

n

%

n

Male
Female

150
140

79.4
76.8

Age group (n=379)
18-29
30-49
50 and over a

127
120
49

83.7
79.5
64.5

Marital status (n=379)
Married
Single (includes widowed.vorced...)

18
11.6
22
14.6
13
17.1
Chi-Square Test χ=16.917

6
7
11
FD=4(b)

156
140

72.6
85.9

18
6

Education level (n=379)
Primary school
Secondary school
High school
Higher educationa

36
16.7
17
9.8
Chi-Square Test
χ=9.65

13
41
100
142

46.4
65.1
73.9
92.8

6
13
25
9
Chi-Square Test

6
8
8
2

Presence of chronical disease (n=379)
Yes
No

75
221

74.3
79.5

First focus of reference in healthcare (n=379)
Family medicine
Public hospital
University hospital
Private hospitals and Clinics

59
142
38
57

70.2
75.9
84.4
90.5

Excellent
%

n

%

3
3

1.6
1.6

4.0
4.6
14.5
p=0.002

1
2
3

0.7
1.3
3.9

FD=3

8.4
3.7
=0.022

5
1

2.3
0.6

FD=4c

21.4
12.7
6.0
1.3
p=0.0001

3
1
2
0

10.7
1.6
1.5
0.0

14
13.9
39
14.0
Chi-Square Test
χ=3.168

10
14
FD=3

9.9
5.0
p=0.366

2
4

2.0
1.4

18
21.4
29
15.5
4
8.9
2
3.2
Chi-Square Test
χ=12.881

6
13
2
3
FD=6b

7.1
7.0
4.4
4.8
p=0.05

1
3
1
1

1.2
2.2
2.2
1.6

Gender (n=379)

The group that makes the difference in Post Hoc Chi-Square analysis
“Adequate” and “excellent” categories were combined.
c
The first two rows and the last two columns have been combined.
a

24
12.7
29
15.3
Chi-Square Test
χ=0.628

21.4
20.6
18.7
5.9
χ=45.580

12
12
FD=3

6.3
6.3
p=0.933

b

Table 5. Distribution of the participants' health literacy scale scores by some socioeconomic characteristics
Characteristics
Gender (n=379)
Male
Female
Age group (n=379)
18-29
30-49
50 and overa
Marital status (n=379)
Married
Single (including widowed, divorced)
Educational level (n=379)
Primary schoolb
Secondary schoolb
High schoolb
Higher educationb
Presence of chronical disease (n=379)
Yes
No
First focus of reference in healthcare (n=379)
Family medicine
Public hospital
University hospitalc
Private hospitals and Clinicsc
a
The group that made the difference (Post Hoc Dunn Q test)
b
Group that makes the difference (Post Hoc Tukey test)
c
Group that made the difference (Post Hoc Dunn Q test)

Index score mean and median
Mean ±SD
Median (Min-Max)

Test

15.70±11.05
16.00±11.11

14.58(0.00-46.88)
14.58(0.00-48.44)

p=0.781
(Mann Whitney U)

14.80±10.03
13.77±10.94
22.03±11.38

13.54(0.00-45.31)
10.99(0.00-46.88)
21.87(0.00-48.44)

p=0.001
(Kruskal Wallis)

17.27±11.54
13.99±10.16

16.14(0.00-48.44)
13.54(0.00-45.31)

p=0.008
(Mann Whitney U)

25.74±12.53
20.96±10.54
17.36±10.84
10.59±8.36

27.60(5.73-48.44)
21.35(0.00-45.31)
16.66(0.00-46.88)
8.85(0.00-34.38

p=0.001
(One Way Anova)

17.59±11.64
15.22±10.81

17.18(0.00-46.88)
13.80(0.00-48.44)

P=0.836
(Mann Whitney U)

18.46±10.27
16.20±12.28
13.21±8.85
13.16±9.87

18.48(0.00-48.44)
16.21(0.00-46.88)
8.85(0.00-46.88)
12.50(0.00-40.10)

p=0.007
(Kruskal Wallis)
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Discussion
The comparison of the scores of this study with the scores of Turkish
Health literacy survey shows that the participants in this survey
are approximately 6% younger on average than the participants
in the Turkish Health literacy survey [10]. We conclude that the
recipients of Battalgazi district outpatient clinic are young people;
indeed 80.7% of participants of the survey were below the age
50. When we compare the marital status of the participants of this
study we saw that the number of married participants was less than
the married participants of Turkish Health literacy survey by 15%.
Furthermore, the number of graduates up to high school in this
study were less than the number of high school graduates of the
participants in the Turkish Health literacy survey by 11%. On the
contrary, the number of higher education graduates were higher
by 11%. Likewise, the number of the graduates up to high school
in this study was less by 6% than the number of the graduates up
to high school of the participants in the study on Turkish Health
literacy done by Tanrıöver et al. with the use of European Health
Literacy Scale (HLS-EU). And the number of higher education
graduates were higher by 6% [11].
Having a chronic illness has a significant impact on health literacy.
26.7% of the participants of this study have a chronic illness
whereas in the Turkey Health Literacy research the percentage of
chronic patients who use regular medication was 22%. In 2008
Güler et al. Did a research on academicians where 14.3% have a
chronic illness [12].
49.3% of the patients first choice for a treatment have been public
hospital, 22.2% of the patients’ first choice have been the family
physicians. In 2022, a similar research which have been conducted
on the academic staff of Bitlis Eren University, the percentage for
the first choice of treatment was the public hospitals by 53.7%
and the family physicians by 21% [13]. In 2018, Özdemir did a
research on patients of a family physicians center to determine
their health literacy levels and he also found that 52.3% of the
patients’ first choice for a treatment had been a public hospital
[14]. This is quite reasonable since the public hospitals are better
equipped compared to the family physicians centers.
The health literacy general index score average was calculated as
15.85±11.07. In the treatment service sub-dimension, the mean
index score was calculated as 14.85 ±11.48, and the mean of disease
prevention and health promotion sub-dimension was calculated as
16.50±11.48. The scores in Turkey Health Literacy Scale survey
in the above dimensions were 29.5, 30.1 and 29.1 respectively
[10]. The differences in these scores seems to be originated from
the specific group of the participated in this survey. Compared to
Europe, it is seen that health literacy in our country is lower in
general and in sub-dimension averages [11].
When we have compared the distribution of health literacy levels
with some other similar researches we have seen that there were
quite big differences in percentages. This survey of 379 persons
found that 78.1% had inadequate, 14.0% limited-problematic,
6.3% adequate and 1.6% excellent health literacy.
In the survey conducted by Tanrıöver et al. the general health
literacy index score was 30.4 and 24.5% had inadequate, 40.1%
limited-problematic, 27.8% adequate and 7.6% excellent health

Med Science 2022;11(3):1118-24

literacy [11]. In the validity and reliability study of the Turkish
Health Literacy scales conducted by the Turkish Ministry of
Health, the sample average was found to be "limited-problematic"
with the score 29.5, which does not comply with the data of this
study [10]. In the survey conducted by Özdemir, the general health
literacy index score was 33.97±7.23 and 12.8% had inadequate,
35.4% limited-problematic, 39.2% adequate and 12.6% excellent
health literacy [14].
The most significant difference with respect to the health literacy
was in the percentage of the inadequate level which was as high
as 78.1%.
In 2020, a research was done on health literacy levels of teachers
working in the province of Malatya; 49.6% of the group had
insufficient or problematic health literacy and 50.4% of them had
adequate or excellent health literacy [15]. In the survey conducted
by Özdemir (2018), 58.7% of the participants had adequate health
literacy [14]. In a study conducted in Poland in 2020, more than
half of the elderly have limited health literacy (50.4%), and 11.6%
have insufficient health literacy [16]. In a study conducted in
Hungary with 186 participants in 2019, 46.1% of the participants
were found to have a limited level of health literacy [17]. These
differences between countries may be related to the health system,
health education and population sample of the surveys.
When the results of this study were compared with the results
of other studies in gender, presence of a chronic illness and the
first choice of medical center for a treatment subdimensions there
weren’t much difference in the health literacy levels. But there
was a difference in health literacy percentages with respect to age
groups(p=0.010) especially in the age group of over 50 where
inadequate health literacy percentage was 64.5.
The percentage of health literacy level of singles who had
inadequate health literacy was higher than that of married ones
(p=0.022). In this study, as the education level rises, the rate of
those with sufficient health literacy decreases. For example, while
the rate of primary school graduates with sufficient health literacy
level is 32.2% (including the excellent category), only 1.3% of
those with higher education have sufficient health literacy level.
This shows that the factor effecting the level of health literacy is
age. Because young people have higher education and most of the
elderly are primary school graduates.
In a similar research carried out in Lithuania in 2012, the graduates
of higher education had lower health literacy level where 28.8%
had adequate, 42% inadequate and 29.2% problematic [18].
In evaluating the health literacy levels scores were classified as
inadequate, problematic, adequate and excellent. Then comparisons
were made with mean and median values. When the results of this
study were compared with the results of other studies we found
differences in the health literacy scores of general index score,
age categories and education status (p<0.05) but there wasn’t
any significant difference in gender, marital status, presence of
chronic illness and in the first choice medical center for treatment
dimensions (p>0.05).
In 2018, Malatyalı and Biçer carried out a similar research on
university students in Sivas where the health literacy level of
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female participants were much more higher than males when
compared with our survey results [19]. In the research carried out
by Durusu et al. İt was concluded that age, income, educational
status of parents and marital status had effects on health literacy
levels [11]. This result may be due to population sample and
sample size. The research carried out by Şen at Manisa Şehzadeler
Education and Research Community Health Center had similar
scores in health literacy levels of age groups [20]. According to
the research results carried out by Demirli in Edirne, there is a
meaningful correlation in age, education level, number of children
and income dimensions with health literacy level but not for the
gender dimension [21].
Acoording to the statistical analysis of this survey mean index
score of the participants at the age category of under 30 is lower
than the mean index score of the participants at the age category
of over 50. Health literacy level of elderly participants had been
slightly better. This shows that those who benefit more from health
services improve their health literacy levels.
According to the researches carried out by Demirli [21] in Edirne
on randomly selected participants and İnkaya and Tüzer [22] in
Kocaeli on university students as age increases the level of health
literacy also increase which is coherent with our findings. They
found that there is a weak relationship with the scale score and
age [22].
In this study, the index score of the married participants was
found to be significantly different from the median score of the
unmarried participants. This variable differs from the result of a
research carried out by Kendilci, who had investigated the level of
health literacy, on academics in Bitlis in 2021 [13]. This may be
due to the fact that the education and age group distributions are
not similar.
In this study, the level of health literacy was found to be higher in
those with low educational status than those with higher education.
Normally it is expected to be a positive correlation between the
education level and health literacy level. There are two researches
that have been carried out on the sample of Turkey which supports
this expectation as the education level increases the health literacy
level also increases [10,11]. However, in the research carried out
by Değerli and Tüfekçi in Isparta in 2018, they have found similar
correlation with th efindings of our research between the education
level and the health literacy level [23]. This may be due to the fact
that in that research the participants were chosen from patients of
a district outpatient clinic.
In a society those who have chronic illness are expected to have
a high level of health literacy. Opposed to this fact, in this survey
results there was no significant correlation between presence of a
chronic illness and the health literacy level. In 2008, Güler et al.
[25] have carried out a research on university students and in 2019
Bakan et al. [26] have carried out another research on randomly
selected participants and both have stated that the presence of a
chronic illness have no effect on the level of health literacy which
was in accordance with our results.
Finally, the health literacy level of the participants who prefer
going to a family physician center was higher than those who
prefer going to a university hospital for treatment. Since there is
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no sufficient study on this dimension it may not be right to come
to a conclusion. Likewise, there is a research carried out by Değer
and Zoroğlu in Bingöl in 2021 in which they have investigated
the level of health literacy of patients with cancer and they have
also reached a similar conclusion regarding the choice of medical
center for treatment and its correlation with health literacy level
[24].
Conclusion
This study put forth that pregnant women with GDM had higher
risk for anxiety and depression before elective C/S. The rate
of probable depression and anxiety disorder were 34%, 21%,
respectively. Psychomotor agitation, restless, less laughing and less
seeing funny things, and being less cheerful were the predominant
anxiety and depressive symptoms. It is recommended to provide
psychological support to decrease anxiety and depressive
symptoms for individuals with GDM to prevent postoperative
complications.
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Abstract
This study aimed to review the sociodemographic characteristics and assess the examination results of juveniles pushed to crime (JPC) who were aged 12-15 years for
whom the judicial authorities requested an opinion on criminal liability. The reports and interview forms of 100 patients. The parents were separated in 24 JPC, and 65 had
four or more siblings. The average family income level was minimum wage or below in 81 cases. A review of the types of charges indicated that 56 cases were referred
for theft, 47 had previous criminal records, and 17 had individuals with a history of imprisonment in their close circle. Sixteen had a history of substance abuse. Ten of 46
JPC had borderline intellectual functioning based on intelligence quotient assessment. Fifty JPC presented more than 6 months after the date of the crime. As a result of
the examinations, the number of children with and without the power of discernment was 44 and 44, respectively. No decision could be made on 12 JPC because of late
referral and insufficient paperwork. The minimum income level should be increased to reduce the number of JPCs. In particular, children with individuals in their close
circle with a history of imprisonment should be closely monitored and necessary measures should be taken against substance abuse. Given the rapid cognitive development
of children in this age group, it is difficult to make decisions when the children are referred long after the actual event.
Keywords: Juvenile delinquency, the power of discernment, criminal liability, forensic medicine

Introduction
According to Paragraph 1, Article 31 of the Turkish Penal Code
(TCK), children aged below 12 years at the time of the actual
offense have no criminal liability. Whereas Paragraph 2 states
that children aged 12-15 years should be subject to investigation
concerning criminal liability and that the judge in charge of the
proceeding should decide as regards thereof. The judge may
consult with an expert in performing this duty to determine the
criminal liability of the child and base her/his decision on the
expert opinion [1]. Two conditions must coexist for the children in
this age group to be deemed to have criminal liability. The children
must be "aware of the legal significance and consequences of the
offense" and must have "developed the faculties of autonomous
action" In case the above conditions do not exist, the perpetrator's
criminal liability should be deemed as non-existent [2].

*Corresponding Author: Turgay Bork, Firat University Departman of Forensic
Medicine Elazıg, Turkey E-mail: tbork7@hotmail.com

According to the Ministry of Justice, the number of juveniles
pushed into crime (JPC) decreased by 34% in 2020 compared
with that in 2013. As of 2020, the rate of JPC involved in legal
proceedings during the year was 5.3% of the total number of
suspects. A review of the legal proceedings against JPC indicated
that offenses against property (41.2%) ranked first, with theft on
the top of the list [3]. These rates are suggestive of the fact that the
number of JPCs is still significant in the justice system.
Individual, biological, social, and environmental risk factors
were suggested concerning the occurrence of criminal tendency
and violent behavior [4]. It was reported that a familial history
of imprisonment, lower socioeconomic level, serious problems
between the parents, poor living conditions, and substance abuse
were the other risk factors that played a role in juvenile delinquency
and association with criminal tendency and violence [5,6]
Understanding the criminal tendency and the sociodemographic
characteristics of juveniles is important to decrease the number of
JPC.
This study aimed to review the sociodemographic characteristics
and assess the examination results of JPCs who were aged 12–15
years and for whom the judicial authorities requested an opinion
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concerning criminal liability.
Materials and Methods
Reports and interview forms of the cases referred to the Forensic
Medicine Department for investigation of criminal liability
within the scope of TCK Article 31/2 between January 2018 and
September 2021 were retrospectively reviewed. A total of 100
patients who were aged 12–15 years were included in the study.
The required permission for performing the study was obtained
from….University Ethics Committee for Non-Interventional
Research (Date: 16.12.2021 No: 2021/13-13).
Sociodemographic Data Form
A structured data form, which was completed by the Forensic
Medicine Department for each case, was employed in this study.
The data form included information such as date of birth, sex,
educational status, characteristics of the child’s close circle,
parents’ employment status and criminal record, income levels,
number of siblings, employment status of the JPC, and substance
abuse status, and criminal records.

Figure 2. Referral timeframes after the date of offense

A review of the alleged crimes showed that theft ranked the first,
with 56 cases (Figure 3).

Statistical Analysis
The results were analyzed using IBM Statistical Package for the
Social Sciences (SPSS) for Windows 22.0 software for descriptive
statistical analyses. Descriptive statistics were expressed as the
mean±standard deviation for continuous data and as frequency and
percentages for categorical data.
Results
Ninety-five (95%) of the JPC were male. Those who turned 14
years constituted the majority of the cases (Figure 1).

Figure 1. The ages of the JPC

Figure 3. Distribution of the cases by the type of offense

Among 46 JPC with intelligence quotient (IQ) assessment, 69.5%
had normal IQ and 17.3% had borderline intellectual functioning
(Figure 4).

Figure 4. Mental state of the patients based on their IQ scores

Sixty-three JPCs lived in the city center, 74 stayed with their
parents, 12 were illiterate, and 24 lived with separated parents. The
number of JPC with an unemployed father and an unemployed
mother was 14 and 85, respectively. The total number of JPCs
with an average household income level at or below the minimum
wage was 81. Additionally, 24 had a history of some form of
employment (Table 1).
Seventeen JPCs had an individual in their close circle who had a
history of imprisonment, and 47 and 16 JPCs had criminal records
and a history of substance abuse, respectively (Table 2).
A review of the actual date of offense and date of referral indicated
that 50 JPCs were referred more than 6 months after the offense
(Figure 2).

Figure 5. Criminal liability of the JPC
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As a result of the forensic psychiatric examinations of the cases,
44 JPC were considered to have criminal liability, whereas 44
JPC were deemed not to have criminal liability according to TCK
Article 31. No decision could be made in 12 JPC because of the
late referral date (Figure 5).
Table 1. Sociodemographic data of the JPC
Sociodemographic Data
Location

Education (last completed class)

Living environment

Are parents separated?
Father employment status

Mother employment status

Number of siblings

Family income level
Child's work history

N (%)
City

63

Town

24

Village

12

Foreign national

1

Illiterate

12

4. class

2

5

4

6

14

7

13

8 ve above

55

Family

74

Close relative

4

Government agency

2

Imprisonment

15

Other

5

No

76

Yes

24

Not employed

14

Employed

82

Deceased

4

Not employed

79

Employed

8

Deceased

2

Unknown

11

1

2

2

18

3

15

4 ve above

65

Below the minimum wage

48

Minimum wage

33

Above the minimum wage

19

Present

24

Absent

76

Table 2. History of crime and substance abuse of the JPC
N
Parents staying in prison

Criminal records
History of substance abuse

Present
Unknown
Absent
Present
Absent
Unknown
Present
Absent

17
21
62
47
52
1
16
84

Discussion
The provision of appropriate legal mechanisms to assess children’s
development from innocence to complete criminal liability is
considered one of the challenging areas of the criminal legal system
[7]. To implement preventive measures, it is of great importance to
understand the reasons for criminal tendency in JPC. While several

Med Science 2022;11(3):1125-9

biological, environmental, and social factors have been suggested
concerning the occurrence of violent and criminal behaviors, the
focus has been on the society and the social environment of JPC
[8]. In the present study, 95% of the JPC were boys. A relevant
study suggested that men were more prone to crime and violence
and thus more involved in judicial events [9].
A review of the literature indicated that lower educational and
socioeconomic levels, a higher number of siblings and frequent
moves, and lack of regular employment of the parents are important
risk factors for JPC [10]. In the present study, the illiteracy rate in
JPC (12%) was much higher than that of the general population.
In particular, in 65% of the JPCs, the children had four or more
siblings. The increased number of children in families with lower
income levels is associated with a decreased opportunity to meet
each child's educational requirements and needs. Children in such
environments are at higher risk of being abused than other children
[11]. The rehabilitation of children and their close circles should
be considered as a measure to reduce the incidence of child abuse.
Relevant studies reported that the most frequent cause of judicial
investigation was offenses against property, with theft on the top
of the list, followed by sexual abuse [12-14]. The results of the
present study were consistent with those reported in the literature
for both offenses. Unemployment and poverty due to migration,
irregular urbanization, and industrialization were suggested to
be associated with an increased incidence of offenses against
property and juvenile delinquency [15]. The fact that our region
has not yet achieved economic development and the inadequate
job opportunities have a serious adverse impact on the means of
living of the affected families. Naturally, this is also reflected in
the children. Only a fifth of the cases had a family income above
the minimum wage. The foregoing affected the causes and nature
of the offense.
Among JPC aged up to 14 years (54%), 45% did not even receive
secondary school education and mostly stayed with their parents.
Studies on JPC reported that most children were within the age of
14 years [12,15]. In this early period of transition to adolescence,
children also experience difficulty in faculties of autonomous
action, which is a criterion for legal assessment. In particular, the
decrease in the level of education constitutes an important reason
for committing the offense. School-age children who do not
continue their education are more likely to perpetrate offenses and
be exposed to crime [16]. Studies reported that JPCs mostly stayed
with their parents [15-17]. It is not sufficient only that the family
stays together, but adequate parent–child relations based on mutual
love, respect, trust, and solidarity are required so that the child can
grow up as a healthy individual and become fully socialized [19].
The available data suggests that the inclusion of the child in the
family environment does not prevent criminal behavior. Measures
intended for tackling crime should include the child and the family
as a whole.
A study reported that a higher number of siblings in the family
was one of the factors of juvenile delinquency [19]. In the present
study, a large proportion (65%) of the JPC had four or more
siblings. A large number of siblings increases the economic burden
of the family, disrupting education. This is consistent with the
results of other studies. Children from families with three or more
siblings constituted 68% of the cases in a study by Kurtuluş et
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al. and 92.8% of the cases in a study by Kandil et al. [17,20]. A
large number of children in such families may also be associated
with low education levels. Family education should also cover
pregnancy control.
Parental and personal history of criminal involvement is considered
an important risk factor for JPC [21]. In the present study, parental
criminal history was noted in 17% of JCP, and 47% had a history
criminal record. It was observed that the criminal behavior learned
in the family would exponentially develop into a behavioral pattern.
Therefore, the protective and supportive programs intended for the
JPC should be developed to cover the entire family.
Moreover, 16% of the JPC had a history of substance abuse.
A substance abuse rate of 28% was reported by Işık et al. in a
university hospital setting [22]. Substance abuse has been an
important factor that pushes children to crime. Money is required
to obtain addictive substances, which urges children to perpetrate
offenses, including theft.
Criminal liability is determined for a specific crime perpetrated by
a child on a certain date. There are several controversies associated
with physicians and judicial procedures in the assessment of
criminal liability in children. Referring children for examination
long after the date of the offense and lack of any assessment during
that period may lead to irreparable consequences. A substantial
number of JPCs were referred for examination more than 1 year
after the actual offense. Given the rapid cognitive development
of children between the ages of 12 and 15 years, the foregoing
timeframe is considered very long.
IQ assessment was conducted on 46 JPCs, and 17.3% of them
had borderline intellectual functioning. The fact that not all JPCs
received a standardized intelligence test is among the limitations
of our study. Işık et al. reported that 93.1% of cases had normal
intellectual functioning [22]. In a study by Aydin et al., 18.8% of
85 cases were diagnosed with mental retardation and were referred
for an investigation of criminal liability [23].
The present study considered a criminal liability in 44% of the
JPC, and a decision could not be made in 12% of the cases. A
similar study conducted in Diyarbakir considered no criminal
liability in 31.8% of the cases [24], and the rate was 58.1% in a
study by Nasiroglu et al. [25] It is the responsibility of the judicial
authorities to decide whether the child is right or wrong and
whether their acts constitute a crime and to take measures to protect
the child [15]. Referring long after the date of actual offense, lack
of social assessment reports and the absence of family members
or individuals legally obliged to care for the child complicates the
decision-making process.
Conclusion
In conclusion, lower socioeconomic levels, a high number of
siblings, and similar criminal history were suggested as the
major risk factors in JPC. Staying with parents does not protect
the children against crime. The minimum income level should be
increased in the society and children with an individual in their
close circle with a history of imprisonment should be rehabilitated
together with the family. Given the rapid cognitive development of
children in this age group, it is difficult to make decisions when the
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children are referred long after the actual event.
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Abstract
This prospective, descriptive and cross-sectional study was performed to assess the knowledge and anxiety levels of forensic science experts and technicians working at
the Ministry of Justice Council of Forensic Medicine regarding the Severe Acute Respiratory Syndrome – Corona Virus2 (SARS–CoV2) pandemic. Research data was
obtained by a questionnaire, including personal information questions, a Coronavirus 19 Phobia (C19P–S) scale, and knowledge level questions, conducted on 295 participants between 01/10/2020–30/11/2020. Knowledge scores of the participants having bachelor's degrees (16.57±7.51) were found to be lower than those of the associate
degree (23.74±6.52) and postgraduate degree (23.29±6.63) groups. The professional group with the lowest knowledge score was the engineer (12.00±4.95). The knowledge score of forensic medicine specialists (24.78±5.98), forensic medicine residents (24.78±5.53), and technicians (23.84±6.61) were higher than other professional
groups. The psychological sub-dimension score was 18.69±5.73, while psychosomatic 8.93±3.72, social 14.65±4.47, economic 8.54±3.39, and the total C19P–S scale was
50.80±14.56. The psychological and total C19P – S scale scores of the female participants were higher than the scores of the men. Total C19P–S scores of the participants
working in the specialized departments were higher than the participants working on the specialized boards. The highest C19P–S scale total score was determined in the
technician's group. In general, the knowledge and anxiety levels were determined as "moderate". The findings of this study indicate that, in addition to the stress of working with a high risk of transmission, also postponed schedules, accumulated workload, etc. may affect the psychological state of forensic science experts and technicians.
However, the coping rates are strong enough to keep the stress level at “moderate”. Moderate level knowledge scores may reveal the need to do more reading on health
topics and perform more studies on SARS-CoV2 while it may also be seen due to the significant information pollution.
Keywords: SARS–CoV2, pandemic, stress, knowledge, forensic, questionnaire

Introduction
SARS-CoV2 was first detected in Wuhan, one of China's
major commercial centers. In December 2019, the disease was
determined to be contagious, and it became the focus of global
attention due to its rapid spread to all continents and societies. On
March 11th, 2020, it was announced that the disease had spread
across the world by the report of the World Health Organization
and was recognized as a pandemic [1,2].
Since the day of its appearance, SARS-CoV2 has paved the way for
many psychological problems of humanity that are unsafe and lifethreatening. Anxiety, phobias or stress, tachycardia, hypertension,

*Corresponding Author: Ipek Esen Melez, Bezmialem Vakif University Faculty
of Medicine, Department of Forensic Medicine, Istanbul, Turkey
E-mail: ipekesen@gmail.com

insomnia, and chest tightness caused by the SARS-CoV2 pandemic
can negatively affect the quality of life of individuals. It has been
shown that the continuation of this process can lead to various
psychiatric, endocrine, and cardiac diseases [3-5].
Uncertainty about the future during the pandemic can exacerbate
fears and anxieties about one's health and the condition of loved
ones. Even after the pandemic ends, deterioration in mental health
(stress, pessimism, mood disorders, post-traumatic stress disorder,
sleep disorders, obsessive-compulsive disorder, low self-esteem,
depression or other anxiety disorders, etc.) is likely to persist for
a long time among those actively working in the field and those
who are unaccompanied. In addition, the highest risk group for the
SARS-CoV2 pandemic is health care professionals who come into
contact with infected patients. The risk of infection in a stressful
work environment and the thought of spreading the virus to their
families, friends, or colleagues place psychological pressure on
health care professionals [4,6-11].
1130

doi: 10.5455/medscience.2022.03.071			

			

All workers who work face-to-face and have contact during
the epidemic are at-risk groups in terms of pandemic infection.
Concerns about infection and transmission that have developed
because of the risk of contamination in the face-to-face working
environment, long hours and intensive work, and inadequate
personal protective equipment (PPE) support have especially
worn active health care professionals down physically and
psychologically during the pandemic [12,13]. Health care
professionals who come into contact with infected persons,
perform aerosol-generating procedures (intubation, tracheostomy,
etc.), collect and transport culture specimens, and perform autopsy
procedures of infected persons are defined as "high" or "very high"
professional risk groups, especially in the risk classification for
SARS-CoV2 exposure [11]. In our country, although there are
studies from different fields that include knowledge about SARSCoV2 and measurements of anxiety it causes, the study by Ersoy et
al., in which the changes in the forensic examination and autopsy
workload of forensic medicine physicians, the physical conditions
and material requirements that increase the risk of infection and
possible action plans for out-of-field assignments related to the
SARS-CoV2 pandemic have been examined, is noteworthy in
the forensic sciences field. In this study, with its complementary
parameters to the ‘external conditions’-study of Ersoy et al.
mentioned above, it had been deemed appropriate to examine
the knowledge level of forensic science experts and technicians
about SARS-CoV2 practice and the psychological consequences
of SARS-CoV2 pandemic to build an ‘internal results’-study of
SARS-CoV2 [13].
During this difficult SARS-CoV2 pandemic period, as one of the
Turkey National Disaster Response Plan stakeholders, the Council
of Forensic Medicine is fulfilling its responsibilities in the fields of
biosafety and expert witness. As the Council of Forensic Medicine
maintains its importance in the global and regional possible
future scenarios, the effective work of the experts and technicians
occupies an important place in the successful fulfillment of these
responsibilities of the Council of Forensic Medicine. The effective
contribution degree of the experts in the Council of Forensic
Medicine in the SARS-CoV2 pandemic can be determined by a
joint assessment of their anxiety levels as well as their knowledge
levels about the pandemic. This study aimed to assess the
knowledge and anxiety levels of experts and technicians at the
Council of Forensic Medicine about the SARS-CoV2 pandemic
using a questionnaire.
Materials and Methods
This study was conducted between 01/10/2020 and 30/11/2020 to
assess the knowledge and anxiety levels of experts and technicians
working in the field of forensic sciences at the Presidency of the
Council of Forensic Medicine (as the central unit) about the SARSCoV2 pandemic as a prospective, descriptive and cross-sectional
study.
The study universe consisted of a total of 571 forensic sciences
personnel, including 122 forensic medicine specialists, 123
forensic medicine residents, 74 technicians, 75 other specialist
physicians, 88 engineers, and 89 other experts. Accordingly, the
minimum sample size required for the significance of the study
was calculated as 230 subjects.
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For collecting the data, the Council of Forensic Medicine Personnel
Questionnaire Form (Appendix A) was used, which consists
of three parts. In the first part of the questionnaire, personal
information was obtained; in the second part, the 'Coronavirus 19
Phobia (C19P-S) Scale' developed by Arpacı et al. [14] in 2020
with Cronbach α=0.92, and in the third part, the “Measurement
of Knowledge and Awareness of Forensic Science Experts and
Technicians in the SARS-CoV2 Pandemic Period Form” was
included. In that form, the general contagion characteristics in
the SARS-CoV2 period, the use of personal protective equipment
related to the work environment, the use of viral diagnostic tests,
and other details of work procedures related to the pandemic were
asked.
The C19P-S scale is a Likert scale in which each response is scored
between 1 and 5. The responses obtained were scored as follows:
1 'strongly disagree,' 2 'disagree,' 3 'agree,' 4 'generally agree,' and
5 'strongly agree.'
In scale;
•

Items 1,5,9,13,17, and 20 measure the psychological subdimension.

•

Items 2,6,10,14, and 18 measure the somatic sub-dimension.

•

Items 3,7,11,15, and 19 measure the social sub-dimension.

•

Items 4,8,12, and 16 measure the economic sub-dimension.

The C19P-S total score is the sum of the scores of the subdimensions. The score ranges from 20 to 100 points, and a high
score indicates coronophobia in general or in the sub-dimensions.
Cronbach α has been reported to be 0.92 for the developed scale
[14].
"Measurement of Knowledge and Awareness of Forensic Science
Experts and Technicians in the SARS-CoV2 Pandemic Period
Form" included questions on the general contagion characteristics
of forensic science experts and technicians regarding the SARSCoV2 pandemic, the use of personal protective equipment the
work environment, the use of viral diagnostic tests, and the details
of work procedures under pandemic conditions. It consisted of 36
questions that participants could answer with "strongly disagree,"
"disagree," "I have no idea," "agree," and "strongly agree."
Correct answers to each question on the form had been agreed
upon before through literature search and official regulations, and
the number of correct answers in the questionnaire indicated the
participant's total knowledge score. The scores from the answers
on the form were calculated to reach the total score, and the score
of the form ranged from 0 to 36 points. The intention during the
structuring of the form was to examine the detailed attitudes of
the participants, with a five-point scoring system, by discussing
how confidently they answered in a particular sense. However,
due to the importance of the statistical power of the groups, it
was unavoidable to use two parameters "Correct" and "Incorrect"
instead of the five-point system, to ensure significance. Thus,
given the number of participant groups in the statistical analysis,
the results analysis method of the form was changed to "Correct"
and "Incorrect" instead of the five-point system by accepting the
already negligible number (only one) of "I have no idea" answers
as "Incorrect" and by reducing the expressions "Absolutely."
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Electronic media and face-to-face interview techniques were used
for data collection.
Data were analyzed using the SPSS 22.0 package program (IBM
Corp. Armonk, NY, USA). First, explanatory factor analysis was
applied to the obtained data and Cronbach's alpha coefficient was
checked to test the reliability of the scales. Kolmogorov-Smirnov
and Shapiro-Wilk tests were used to determine whether the data
were suitable for normal distribution. Parametric and nonparametric
tests were applied depending on whether the data were normally
distributed. The relationship of the continuous variables to each
other was examined using Spearman’s correlation coefficient.
T-test and Mann Whitney U were used to compare the total scores
of the scales between the two groups, while the Kruskal-Wallis
test was used to compare three or more groups. Percentage of
the total variance, Cronbach's alpha coefficient, mean, standard
deviation, median, minimum score, maximum score, frequency,
and percentages were given as descriptive statistics. Statistically,
p<0.05 was considered significant.
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was given for the total score, the mean score obtained in this study
was classified as "moderate" (Table 2).
Table 1. General characteristics of the participants (n=295)
General Information of Participants

n

Percent%

Male

166

56.3

Female

129

43.7

18-27

72

24.4

28-37

151

51.2

38-47

40

13.6

48-57

24

8.1

≥58

8

2.7

Forensic medicine specialist

51

17.3

Forensic medicine resident

79

26.8

Other specialist physician

24

8.1

Other expert

32

10.8

Engineer

36

12.2

Gender

Age range

Profession

Results
Responses were received through the questionnaire conducted
between 10/01/2020 and 30/11/2020 in the Presidency Unit of the
Council of Forensic Medicine. The number of responses was 295
and because it had been determined that the sample had to include
at least 230 people, 295 participants were found enough, while
trying to increase also the confidence level of the group numbers
was important (Table 1).
When the total scores of the Coronavirus 19 Phobia Scale (C19P-S)
were examined, it was found that the total score of coronaphobia
was 50.80±14.56 while in the original publication of the scale it
was 65.42±14.09 [14]. Because it was determined that the high
total score was indicative of coronaphobia and no categorization

Unit of Work

Education Level

Technician

73

24.7

Specialized department

200

67.8

Specialized board

95

32.2

Associate degree

58

19.7

Bachelor degree

60

20.3

Postgraduate degree

177

60

Professional experience

1 – 5 years

141

47.8

5 – 10 years

66

22.4

10 – 15 years

34

11.5

15 – 20 years

12

4.1

20 – 25 years

20

6.8

25 – 30 years

12

4.1

≥30 years

10

3.4

Table 2. Mean, standard deviation, Cronbach's alpha, percentage of total variance of total score and sub-dimensions of Coronavirus 19 Phobia Scale (C19P - S)
Participant (n)

Mean Value

Standard
Deviation

Median

Minimum
Score

Maximum
Score

Cronbach
Alpha Value

Percentage of Total
Variance (%)

Psychological

295

18.69

± 5.73

19

6

30

0.844

56.50

Psychosomatic

295

8.93

± 3.72

9

5

25

0.867

65.65

Social

295

14.65

± 4.47

15

5

25

0.772

52.42

Economic

295

8.54

± 3.39

8

4

20

0.794

61.98

C19P – S Total Score

295

50.80

±14.56

50

20

100

0.922

62.185

Sub-dimensions

When the relationship between the total scores of the C19P-S
scale sub-dimensions was examined using the Spearman
correlation coefficient, there were statistically significant and
moderate correlation results between the psychological and
the psychosomatic sub-dimension scores (r=0.531; p<0.001);
between the psychological and economic sub-dimension scores
(r=0.458; p<0.001); between the psychosomatic and social subdimension scores (r=0.556; p<0.001); between the psychosomatic
and economic sub-dimension scores (r=0.585; p<0.001) and
between the social and economic sub-dimension score (r=0.479;
p<0.001); while a statistically significant positive and high degree
of correlation was found between the psychological and social
sub-dimension scores (r=0.780; p<0.001) (Table 3).

Since KMO=0.924>0.700 and p<0.05 values of the questions asked
with the Coronavirus 19 Phobia Scale (C19P-S), which constitutes
the second part of the questionnaire, fulfilled the required condition,
it was considered that this questionnaire was statistically suitable
for factor analysis. The reliability test performed for the quality
scale with 20 questions resulted in a Cronbach's alpha coefficient
of 0.922 for all questions, thus no situation required the deletion
of a question from the survey. The result of the factor analysis was
divided into four factors using the Varimax rotation method, and
it was determined that these four factors explained 62.19% of the
total variance. This percentage of explanation was determined to
be adequate (Table 4).
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Table 3. Sub-dimension correlation analysis of the Coronavirus 19 Phobia Scale (C19P–S)

Psychological

Spearman's rho

Psychological

Psychosomatic

Social

Economic

1.000

.531**

.780**

.458**

P

p<0.001

p<0.001

p<0.001

rs

1.000

.556**

.585**

P

p<0.001

p<0.001

rs
P

1.000

.479**
p<0.001

rs

Psychosomatic
Social

rs

Economic

1.000

P

** Spearman's Correlation Coefficient
Table 4. Factor analysis of the Coronavirus 19 Phobia scale (C19P – S)
Components (Sub-dimensions)
Questions

Psychological

Psychological 1

.750

Psychological 2

.695

Psychological 3

.669

Psychological 4

.660

Psychological 5

.588

Psychological 6

.498

Psychosomatic

Psychosomatic 1

.832

Psychosomatic 2

.777

Psychosomatic 3

.721

Psychosomatic 4

.713

Psychosomatic 5

.548

Social

Social 1

.763

Social 2

.606

Social 3

.584

Social 4

.534

Social 5

.502

Economic

Economic 1

.824

Economic 2

.786

Economic 3

.643

Economic 4

.497

Factor Eigenvalues

8.286

1.939

Cronbach alpha

0.832

Variance (%)

41.430
Total Variance Result (%)=62.185;

1.185

1.027

0.867

0.811

0.794

9.696

5.925

5.134

KMO** value=0.924,

p<0.001; Cronbach alpha=0.922

**KMO: Kaiser-Meyer-Olkin value

Afterward, the questions asked to the participants to evaluate
their knowledge were scored as "correct-1" and "incorrect-0".
As indicated in the methods section, the highest score that can
be obtained from 36 questions presented to the participants in the
survey was determined as "36," and the lowest score was set as
"0". The mean of the total knowledge score based on the correct
answer percentage was 22 and it was classified as "moderate."

Cronbach's alpha coefficient for all questions gave a high result of
0.884, thus in no situation did a question have to be removed from
the survey. The result of the factor analysis was divided into seven
factors using the Varimax rotation method, and it was determined
that these seven factors explained 50.09% of the total variance.
This percentage of explanation was determined to be statistically
acceptable (Table 5).

Although it was not a validated scale, since KMO=0.850>0.700
and p<0.05 values for the questions in the "Measurement of
Knowledge and Awareness of Forensic Science Experts and
Technicians in the SARS-CoV2 Pandemic Period Form", which is
the third part of the questionnaire, fulfilled the required condition,
it was assumed that this part was also statistically suitable for the
application of factor analysis. As a result of the reliability test
performed for the 36-question knowledge and awareness scale, the

After the inner and total tests for the C19P-S Scale and the
"Measurement of Knowledge and Awareness of Forensic Science
Experts and Technicians in the SARS-CoV2 Pandemic Period
Form", below are the important results of the comparison of
the total knowledge scores, total C19P-S scale scores and subdimensions of the C19P-S with different parameters (gender, unit
of work, education level, and profession), other details of these
comparisons are given in the tables:
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Table 5. Factor analysis of the measurement of knowledge and awareness of forensic science experts and technicians in the SAR–oV2 period
Components
1.Sub-dimension
BD20

.729

BD24

.703

BD30

.699

BD19

.692

BD29

.671

BD25

.666

BD35

.645

BD18

.637

BD22

.598

BD28

.576

BD31

.556

BD32

.514

BD36

.493

BD34

.428

2.Sub-dimension

BD21

.627

BD23

.555

BD14

.540

BD33

.440

BD15

-.428

3.Sub-dimension

BD2

.858

BD1

.806

BD11

.406

4.Sub-dimension

BD6

.660

BD12

.574

BD17

.487

BD27

.394

5.Sub-dimension

BD4

.811

BD5

.741

BD3

.462

6.Sub-dimension

BD13

.665

BD16

.436

BD9

-.381

7.Sub-dimension

BD10

.640

BD7

.533

BD26

-.485

BD8

.392

Factor Eigenvalues

8.015

Variance (%)

22.264

Total Variance Result (%)=50.09;

2.599

1.836

7.219

5.101

KMO Value=0.850, p<0.001;

1.585

1.442

1.330

1.226

4.403

4.005

3.693

3.405

Cronbach Alpha =0.884

*KA: Knowledge Assessment items, **KMO: Kaiser-Meyer-Olkin value

The Parameter of ‘Gender’

The Parameter of ‘Unit of Work’

In the comparison of the psychological sub-dimension scores of
the participants by gender, a statistically significant difference was
found (p<0.001) while other sub-dimension scores did not give
significance. Accordingly, the mean score of the psychological
sub-dimension was higher in female participants than in male
participants. In the comparison of the C19P-S total scale score
according to the gender of the participants, again a statistically
significant difference was found (p=0.013). The mean total score
of the C19P-S scale was higher in female participants than in male
participants (Table 6).

When the mean total knowledge score of the participants was
compared according to the unit in which they work, no statistically
significant difference was found between them (p=0.653). When
comparing by the unit in which they work, there was a statistically
significant relationship between the scores of the psychological
(p=0.003), psychosomatic (p=0.010), social (p=0.043), and
economic (p=0.030) sub-dimensions and the total score(p=0.005).
Accordingly, the mean scores of the specialized department
participants' psychological, psychosomatic, social, and economic
sub-dimensions were higher than those of the specialized board
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participants. Also, the mean of the C19P-S scale total score of the
specialized department participants was higher than that of the
specialized board participants (Table 7).
The Parameter of ‘Educational Level’
In the comparison of the mean total score for knowledge
assessment, the total scores for psychological, psychosomatic, and
social sub-dimensions depending on the educational level of the
participants revealed a statistically significant difference between
them (p<0.001), (p=0.016), (p=0.004), (p=0.003). Accordingly,
these comparisons revealed that the mean total knowledge score

Med Science 2022;11(3):1130-41

of the participants having bachelor's degrees was lower than the
scores of associate and postgraduate degree groups. However, when
comparing the mean total scores of economic sub-dimension and
C19P - S total scale scores by educational level, it was determined
that there was no statistically significant difference between them
(p=0.174), (p=0.053) (Table 8). The other statistically significant
comparisons revealed that the psychological sub-dimension score
of the postgraduate degree group was lower than the score of the
associate degree group (p=0.016) and the psychosomatic and social
sub-dimensions score of the postgraduate degree group was lower
than the score of the bachelor degree group (p=0.004) (p=0.003).

Table 6. Comparison of gender with total score, sub-dimension scores of Knowledge and Awareness measurement form in the SARS - CoV2 period and total score of
the C19P - S scale among forensic science experts and technicians
Gender

Knowledge A. Total Score**

Psychological

Psychosomatic

Social

Economic

166

166

166

166

166

166

Median(min-max)

22(2-35)

18(6-30)

8,5(5-25)

14(5-25)

8(4-20)

48.5(21-100)

mean±SD.

21.3±7.68

17.69±5.59

8,69±3,86

14.31±4.40

8.30±3.39

49.01±14.69

129

129

129

129

129

129

25(6-32)

20(6-30)

9(5-21)

15(5-24)

8(4-19)

52(20-92)

mean±SD.

22.91±6.73

19.96±5.67

9,23±3,51

15.06±4.53

8.82±3.36

53.09±14.12

P

.074

p<0.001*

.068

.180

.093

.013*

N
Male

N
Female Median(min-max)

Total C19P – S score

*Mann Whitney U Test ** Knowledge Assessment Total score
Table 7. Comparison of the unit of work with the total score of Knowledge and Awareness measurement form in the SARS-CoV2 period and the sub-dimension
scores and the total score of the C19P-S scale among forensic science experts and technicians
Unit of work
Specialized Department
Knowledge A. Total Score **
Specialized Department

N

Mean

Standard Devia-tion

200

21.88

±7.665

95

22.27

±6.540

Specialized Department

200

19.37

±5.576

Specialized Board

95

17.26

±5.828

Specialized Department

200

9.31

±3.951

Specialized Board

95

8.13

±3.050

Specialized Department

200

15.01

±4.620

Specialized Board

95

13.88

±4.052

Specialized Department

200

8.83

±3.492

Specialized Board

95

7.92

±3.090

Specialized Department

200

52.51

±14.89

Specialized Board

95

47.18

±13.22

Psychological
Psychosomatic
Social
Economic
Total C19P – S Score

p-value
0.653
0.003*
0.010*
0.043*
0.030*
.005*

*Independent Samples Test **Knowledge Assessment Total score
Table 8. Comparison of the educational level with the total score of Knowledge and Awareness measurement form in the SARS-CoV2 period and the sub-dimension
scores and the total score of the C19P-S scale among forensic science experts and technicians
Educational Level
N
Associate

Total Score**

Psychological

Psychosomatic

Social

Economic

Total C19P – S Score

58

58

58

58

58

58

Median(min-max)

25.50 (6-35)

20.50 (8-30)

9.50 (5-25)

16 (5-25)

8 (4-20)

54(24-100)

mean± SD

23.74 ± 6.52

20.05 ± 5.46

9.74 ± 4.61

15.50 ± 4.66

9.17 ± 4.26

54.46±16.39

60

60

60

60

60

60

16 (2-35)

20 (8-30)

10 (5-21)

16 (8-23)

8 (4-16)

52.5(25-88)

16.57 ± 7.51

19.55± 5.28

10.08± 4.06

15.95± 4.15

9.02 ± 3.27

54.6±14.13

N
Bachelor

Knowledge A.

Median(min-max)
mean± SD
N

177

177

177

177

177

177

Postgraduate Median(min-max)

25 (6-35)

18 (6-30)

8 (5-17)

14 (5-24)

8 (4-19)

46.50(20-81)

23.29 ± 6.63

17.95 ± 5.87

8.27 ± 3.10

13.93 ± 4.39

8.16 ± 3.06

48.31 ± 13.82

*<0.001

*0.016

*0.004

*0.003

0.174

0.053

mean± SD
P

*Nonparametric-Kruskall Wallis Test **Knowledge Assessment Total score
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The Parameter of ‘Profession’
In the comparison of the mean scores of the knowledge assessment
according to the profession, a statistically significant difference
(p<0.001) was found. These comparisons revealed that the
knowledge score of the engineering group was lower than the
other groups and the knowledge score of the other expert group
was lower than the other groups except the engineering group.
The comparison of the psychological, psychosomatic, social, and
economic sub-dimension scores of the participants according to
profession revealed a statistically significant difference between
the psychological (p=0.004), psychosomatic (p=0.025), and social
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(p=0.004) sub-dimension scores. Accordingly, the psychological,
psychosomatic, and social sub-dimension scores of the technician
group were higher than the scores of the forensic medicine
specialist and forensic medicine resident groups. However, when
comparing the profession and economic sub-dimensions scores,
no statistically significant difference was found (p=0.206) (Table
9). When the mean total score of the C19P - S scale according
to the profession of the participants was compared, a statistically
significant difference was found between them (p=0.004). This
comparison showed that the highest mean total score on the
C19P-S scale was in the technician's group (Table 10).

Table 9. Comparison of the profession with the total score of Knowledge and Awareness measurement form in the SARS - CoV2 period and the sub-dimension scores
of the C19P - S scale among forensic science experts and technicians
Profession

Knowledge A. Total Score**

Psychological

Psychosomatic

Social

Economic

51

51

51

51

51

27(9-35)

17(6-30)

9(5-17)

14(5-21)

8 (4-19)

24.78 ± 5.98

17.08 ± 5.65

8.39 ± 3.03

13.69 ± 3.97

8.35 ± 3.16

79

79

79

79

79

27 (8-33)

18 (6-30)

7 (5-17)

13 (6-24)

8 (4-16)

24.78 ± 5.53

17.76± 6.14

7.97± 3.17

13.49± 4.64

8.19± 3.09

24

24

24

24

24

24 (7-31)

19 (6-27)

9.5 (5-16)

14 (5-20)

8 (4-16)

21.04 ± 7.66

17.50 ± 5.70

8.92 ± 3.08

14.38 ± 4.05

7.71 ± 3.01

32

32

32

32

32

median(min-max)

18.50 (6-32)

20 (10-30)

8.5 (5-21)

15.5 (5-22)

8 (4-16)

mean ± SD

18.56± 5.51

20.13 ± 5.64

8.97 ± 3.99

15.13 ± 4.67

8.31 ± 3.27

36

36

36

36

36

12(2-22)

19 (8-28)

9.5 (5-20)

15 (8-23)

8 (4-14)

12.00 ± 4.95

19.08 ± 4.86

9.47 ± 3.38

15.25 ± 3.62

8.03 ± 2.68

73

73

73

73

73

26 (6-35)

21 (8-30)

10 (5-25)

17 (5-25)

8 (4-20)

23.84 ± 6.61

20.38 ± 5.34

10.05 ± 4.60

16.15 ± 4.65

9.66 ± 4.10

*<0.001

*0.004

*0.025

*0.004

0.206

N
Forensic Medicine Specialist

median(min-max)
mean ± SD
N

Forensic Medicine Resident

median(min-max)
mean ± SD
N

Other Specialist Physician

median(min-max)
mean ± SD
N

Other Expert

N
Engineer

median(min-max)
mean ± SD
N

Technician

median(min-max)
mean ± SD

P

* Nonparametric-Kruskal Wallis Test, ** Knowledge Assessment Total score
Table 10. Comparison of profession and total score of Coronavirus 19 Phobia Scale (C19P - S)
Profession

Participant (n)

Median

Min. Score

Max. Score

Mean

Standard Deviation

Forensic Medicine Specialist

51

48

24

78

47.50

±13.06

Forensic Medicine Resident

79

46

21

7

47.41

±14.36

Other Specialist Physician

24

49

20

76

48.50

±12.53

Other Expert

32

51.5

24

88

52.53

±14.57

Engineer

36

51

25

81

51.83

±11.69

Technician

73

55

24

100

56.24

±16.19

Total

295

50

20

100

50.80

±14.56

p-value .004*
*Kruskal-Wallis Test
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Discussion
The first requirement for protection against a pandemic that
affects the whole world, such as SARS-CoV2, is to have accurate
and sufficient knowledge about the transmission and prevention
methods of the infectious pandemic. Acquiring health literacy has
a positive impact on society and individual awareness of measures
against infectious diseases. While individuals and societies with
high or sufficient levels of health literacy are more vulnerable
to pandemics, low health literacy may prevent people from
learning about pandemics and incorporating preventive measures
into their behavior. However, just as important as population
knowledge are working conditions free of negative stress, in
which health care professionals can use their level of knowledge
and general competencies. In this sense, the possible factors in the
parameters of the groups were discussed by carefully measuring
their knowledge and stress levels about the role of forensic
science experts in the Council of Forensic Medicine. Because the
continuity of the institutional duties of the Council of Forensic
Medicine is absolutely important as one of the stakeholders of the
disaster plans including pandemics [15].
Total Psychiatric Outcomes
In a study conducted by Wang et al. [16] at the beginning of
the SARS-CoV2 pandemic in China, it was reported that more
than half of the participants had moderate levels of anxiety and
psychological impact of the pandemic during the acute phase
of the epidemic. In the study conducted by Arpacı et al. [14] in
Turkey, the mean total C19P-S score was determined to be high,
whereas, in the study conducted by Ekiz et al. [17] on the health
anxiety levels of individuals with the SARS-CoV2 pandemic, a
moderate level was determined.
The mean rating of forensic science experts and technicians of
C19P - S in this study was moderate. The results of the study are
largely consistent with the literature. In addition, it was found
that the mean scores of psychological and social sub-dimensions
were moderate, but those of psychosomatic and economic subdimensions were low. These results concluded that the SARSCoV2 pandemic induced moderate phobia directly or indirectly
and it hurt psychological and social fields of life while it did not
affect the quality of work and general quality of life.
Psychiatric Outcomes and Gender Relationship
In the study conducted by Polat et al. [18] on health care
professionals during the SARS-CoV2 pandemic, the anxiety and
stress scores of female hospital workers were significantly higher
than those of male hospital workers. Yıldırım et al.'s [19] study
on the psychological state of healthcare professionals during the
SARS-CoV2 pandemic revealed that the anxiety and depression
levels of female healthcare professionals were higher than those of
male healthcare professionals. And in the study by Çölgeçen et al.
[20], it was found that state and trait anxiety levels were higher in
females than in males.
When the mean scores of the C19P-S scale were evaluated by
gender in this study, it was determined that female participants
had higher mean total scores than male participants (p=0.013). In
addition, the mean scores of the psychological sub-dimension were

Med Science 2022;11(3):1130-41

higher for the female participants than for the male participants.
It was suggested that this might be because females are more
susceptible to stress through their hormone systems and their life
perceptions of “no harm, not be harmed”.
Psychiatric Outcomes and Unit of Work Relationship
Health care professionals are on the front lines of the fight against
the SARS-CoV2 pandemic. In the SARS-CoV2 exposure risk
classification, health care professionals who come into contact
with infected persons, perform aerosol-generating procedures
(intubation, tracheostomy, etc.), collect and transport culture
specimens, and perform autopsies on infected persons are defined
as "high" or "very high" risky professional groups [21].
In the review by Naushad et al. [22], health care professionals in
the emergency department, critical care, and infectious medicine
had more psychological problems regarding the unit in which
they worked. In the study by Karaman et al. [23] with health
care professionals working in the SARS-CoV2 pandemic, it was
mentioned that physicians and nurses who had direct jobs and
responsibilities during the treatment process had more depression
symptoms than other groups of participants.
In this study, a statistically significant difference was found when
the total score of the C19P-S scale was evaluated according to
the unit worked (p<0.05). Accordingly, it was observed that the
participants who worked in the specialized departments were
more psychologically affected by the SARS-CoV2 pandemic.
Undoubtedly, all forensic science experts were negatively affected
by the SARS-CoV2 pandemic. However, groups working in
specialized departments, i.e., mainly in the laboratory environment
and biological specimen collection, may have more psychological
difficulties due to the risk of contamination during the pandemic
process as well as the workload that may accumulate for various
reasons, such as deferred applications in infection control
measures, etc. In this context, it is known that mortuary personnel,
who are active and intensive during the pandemic process, are the
riskiest group in the pandemic in terms of contamination risk and
the nosocomial dimension of the environment, both because they
come into contact with the bodies during autopsy and postmortem
examination and because they are in the same environment as the
relatives during the transfer of the bodies. For this reason, it can
be assumed that the participants of the specialized department of
mortuary are more prone to stress and psychological disorders
and they were the most crowded group of participants among the
specialized departments constituting the higher ratio of specialized
departments in this study.
Psychiatric Outcomes and Educational Level Relationship
In a nationwide study by Qui et al. [3] among Chinese who had
contracted the SARS-CoV2 pandemic in China, it was reported
that individuals with higher levels of education were more prone
to psychological depression. In a study by Havlioğlu et al. [24]
in our country, which examined the anxiety level of emergency
medical services personnel involved in the pandemic, there was
no significant relationship between education level and anxiety.
In addition, Yıldırım et al. [19] found no significant relationship
between education level and anxiety and depression in their studies
on the psychological state of health care professionals. In a study
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by Hoşgör et al. [25], which examined the relationship between
SARS-CoV2 anxiety and professional performance in emergency
medical services, it was shown that there was no significant
relationship between education level and SARS-CoV2 anxiety.
In this study, although there was statistical significance in the
psychological, psychosomatic, and social sub-dimensions of the
scale as a function of educational level, no statistically significant
relationship was determined when comparing the economic subdimension scores and the total scale scores. The fact that the total
scale scores were lower in study participants with a postgraduate
degree than in the other groups suggested that a higher level of
education might positively influence the perception of health
control. However, this is inconsistent with the data from Qui et
al.'s [3] study in China. Therefore, more comprehensive studies are
needed to clarify this issue.
Psychiatric Outcomes and Profession Relationship
In the study by Zhang et al. [26] on the mental health and
psychosocial problems of health care professionals in China
during the SARS-CoV2 process, medical health care professionals
suffered from obsessive-compulsive symptoms, insomnia, anxiety,
depression, somatic disorders, and insomnia symptoms more
frequently than nonmedical health care professionals. In a study
conducted by Wong et al. [27] on emergency medical services
personnel during the SARS pandemic, it was concluded that
psychological stress level was higher among nurses than among
physicians and medical support personnel. On the other hand, some
studies among health care professionals during the SARS-CoV2
pandemic in Turkey showed no significant relationship between
depression, anxiety, and stress among the different professional
groups [18,24].
In this study, among the participants from six different professional
groups, the group with the highest C19P - S total score mean was
the technicians. This could be related to the fact that their profession
involves contact with biological specimens, invasive procedures
that may generate aerosols, and working in an environment where
they are more likely to come into contact with people and where
the environment is more crowded. The fact that the mean scores
of the forensic medicine specialist and forensic medicine resident
groups were lower than those of the other four groups may be
related to these groups' clinical knowledge and experience, as well
as the positive educational effect of rotations and shift-based work
in high-risk departments during their training.
Knowledge Level and Gender Relationship
Studies by Li et al. [28] in England and by Clements et al. [29]
in the United States reported that women and older people knew
more about the epidemic during the SARS-CoV2 pandemic. In
a study conducted by Ergün et al. [30] with personnel working
in emergency medical services in Turkey, it was found that there
was no difference between male and female participants in the
adequacy of personal knowledge, and adequacy of personal
precautions, and mean frequency of PPE replacement. Similarly,
in the study conducted by Sizer et al. [31] on the knowledge level
of patients presenting to the ENT outpatient clinic in Turkey, it
was shown that there was no relationship between gender and
knowledge level.
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When the total knowledge assessment scores were examined by
gender in this study, it was determined that males (21.3±7.68)
and females (22.91±6.73) had moderate knowledge levels and no
statistical difference existed between them. This result is consistent
with the studies conducted in our country, but not with the studies
conducted in the United Kingdom and the United States. These
results suggest that the SARS-CoV2 pandemic in our country was
followed with similar attention and care by the male and female
populations.
Knowledge Level and Unit of Work Relationship
In a study that investigated SARS-CoV2 knowledge and awareness
among general practitioners and specialists in Turkey, it was
found that the awareness level of physicians working in primary
care was higher than that of physicians working in secondary and
tertiary care [32]. In a study investigating the knowledge level
and protection level of emergency medical services personnel, it
was concluded that participants did not differ between the units in
which they worked. However, the frequency of PPE replacement
was higher among personnel working in emergency medical
services stations-and thus the likelihood of coming into contact
with infected persons was higher-than among personnel working
in provincial control centers and health directorates [30].
In this study, when the total knowledge assessment scores were
examined, it was observed that the value in specialized departments
was 21.88±7.66 and in specialized boards was 22.27±6.54, and
there was no statistical difference between participants working
in two different units in terms of knowledge levels (p=0.653).
The reason for this was considered to be that the Council of
Forensic Medicine was able to make the education about SARSCoV2 in all units and the perception of its importance was largely
homogeneous.
Knowledge Level and Educational Level Relationship
Studies conducted in Saudi Arabia examined the knowledge of
SARS-CoV2 and the attitudes and behaviors of dental health
professionals. It was found that the knowledge levels of individuals
were correlated with their education levels, the knowledge levels
of participants having associate, bachelor, and postgraduate degree
education levels were higher than that of primary and high school
graduates [33,34]. In a study conducted in Turkey, it was stated
that there was no significant difference between the adequacy of
personal SARS-CoV2 knowledge of medical personnel and their
educational status, but there were significant differences in the
frequency of PPE replacement. The frequency of PPE replacement
was lower among medical personnel with secondary school
graduate degrees but increased with higher educational levels [30].
In this study, a statistically significant relationship (p<0.01) was
found when educational level and total knowledge assessment
scores were compared. It was determined that the knowledge
level of participants with a bachelor's degree was lower than that
of participants with an associate degree and postgraduate degree.
Accordingly, health care professionals' knowledge level about
the SARS-CoV2 pandemic differed regarding the variable of
educational status, but there was no linear correlation. The reason
for this curve is the fact that most of the bachelor's degree holders
who worked in the Council of Forensic Medicine were from non1138
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health professions, including engineers and other experts, while
most of the individuals who had an associate or postgraduate
degree education level were health care professionals.
Knowledge Level and Profession Relationship
In the study by Zhang et al. [35] that examined the knowledge,
attitudes, and behaviors of health care professionals in China, it was
found that the knowledge scores of physicians were significantly
higher than those of nurses and other health care professionals.
In a study by Albarrak et al. [36] in which they examined the
knowledge and attitudes of health care professionals on Middle
East Respiratory Syndrome (MERS) in a university hospital in
Saudi Arabia, it was noted that the general knowledge levels were
high and the knowledge levels of physicians were significantly
higher than those of other health care professionals. However,
there was no significant difference between the mean scores for
attitudes.
In the study by Ceyhan and Uzuntarla [37] examining the
knowledge, attitudes, and behaviors of academic personnel at a
state university in Turkey regarding SARS-CoV2, 83.6% of the
participants were found to have moderate levels of knowledge,
82% had high levels of attitudes, and 88% had high levels of
behaviors. Their general knowledge, attitudes, and behaviors were
at a high level. In the knowledge and awareness survey conducted
among physicians in public hospitals in Kayseri Province,
Turkey, it was emphasized that more than half of the physicians
correctly answered the questions on general knowledge, modes of
transmission, and prevention methods about SARS-CoV2 [32].
In this study, a statistically significant relationship was found when
the total knowledge assessment scores of the participants and their
profession were compared (p < 0.001). Accordingly, the majority
of participants had moderate knowledge levels, while participants
who worked as engineers had the lowest total knowledge
assessment scores. Participants who worked as forensic medicine
specialists and forensic medicine residents had the highest total
knowledge assessment scores. In the study, technicians' mean total
knowledge scores were higher than those of participants working
as other experts and other specialist physicians. The fact that
total knowledge scores varied greatly by the profession is likely
because, compared to other groups, forensic medicine specialists
and forensic medicine residents receive more advanced medical
education and are better informed and educated about methods
to protect against infectious diseases during their professional
development stages.
Limitations of the Study
With the aim of the study to determine the levels of knowledge
and anxiety of forensic science experts working in the Council of
Forensic Medicine Presidency, the total number of participants was
met or exceeded when the universe of the study was considered.
However, when the number of participants was evaluated on a
group basis, according to the formulation presented, a very high
representation value could be obtained for some groups, but for
“other specialist physicians”, “engineers”, and “other expert”
groups, the number of participants was somewhat lower than
the expected possible representation value. This difference in
distribution between groups was unavoidable due to the unequal
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distribution of personnel numbers between forensic medicine
physicians and engineers or other specialist physicians in the
Council of Forensic Medicine. In other words, since great efforts
were made to achieve the maximum number of participants, this
unequal distribution in group numbers was not because there was
a lack of planning from the beginning of the study, but because
this natural personnel distribution already shaped the maximum
number of participant groups that could be achieved in the study.
Conclusion
In this study of the SARS - CoV2 pandemic;
There was no relationship between knowledge level and gender,
There was no relationship between knowledge level and unit of
work,
The knowledge level of bachelor's degree participants was lower
than that of associate degree and postgraduate degree participants,
The knowledge level of participants who were forensic medicine
specialists and forensic medicine residents was higher than that of
other professional groups, and engineers had the lowest knowledge
level among the participating groups,
Knowledge level and anxiety level of SARS - CoV2 were moderate,
Female participants were more psychologically affected by the
pandemic than male participants,
Participants working in specialized departments were more
psychologically affected by the pandemic than participants
working on specialized boards,
When participants' stress levels were assessed according to their
educational status, the stress level of the group with a postgraduate
degree was lower in points, but did not reach statistical significance,
Participants who worked as technicians were more psychologically
affected by the pandemic than other professional groups.
In addition to the stress of working with the high risk of infection
during the pandemic, the workload that can accumulate for various
reasons, such as deferred infection control tasks, etc., can also
affect forensic science workers psychologically.
Deferred and unfulfilled workloads can cause tension and
stress among forensic science workers and hurt the individual's
psychological states. In addition, mortuary workers who are
actively and intensively working during the pandemic are more
susceptible to stress and psychological disorders in terms of the
risk of transmission of infectious diseases. Mortuary workers are
the forensic science workers most exposed to the risk of infection
because they come into contact with corpses during autopsy
and postmortem examinations and because they are in the same
environment with their relatives when the corpses are handed over.
On the other hand, considering the differences between the groups,
the moderate level of stress shows that the coping mechanisms can
be broadly applied.
The moderate knowledge level of the study participants shows
1139
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that individuals need to read and research more about health
specifically for SARS - CoV2. However, this situation can also be
attributed to the lack of clear information about SARS - CoV2 and
even the fact that there is significant information contamination.
Factors such as the increased risk of infection due to the SARS CoV2 pandemic, access to treatment and diagnostic tests, delayed
applications, etc., have a negative psychological impact on
individuals. Regarding the stress and psychological impact of the
pandemic on study participants;
•

Avoiding stress sources by limiting them,

•

Spending productive time with their loved ones to relieve
stress,

•

Maintaining their vital routines (sleeping patterns, eating
habits, etc.) by improving them,

•

Focusing on and raising awareness of the benefits of pandemic
interventions,

•

Seeking professional support when needed to reduce the
impact of the stress they are exposed to,

•

Establishing work guidelines that minimize stress and indirect
accidents – errors by taking into account the weariness of the
process by the competent institutions, are recommended.
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Abstract
The covid-19 pandemic has significantly impacted many lives and health care systems around the world. Many countries have imposed lockdowns and extraordinary
restriction measures including curfews to control the disease. This study aimed to evaluate the lockdown effect on surgical emergencies during this outbreak. Patients
admitted to the emergency department (ED) and referred to general surgery (GS) was retrospectively analyzed during the first lockdown period (April 1-May 31,2020)
and before the covid-19 pandemic, corresponding time last year (April 1-May 31,2019). Patient admission rates to ED and general surgery outpatient clinics, patient characteristics, reasons for consultation, hospitalization rates, surgical intervention requirements, and reasons for urgent surgery were compared. A significant reduction was
observed in the number of patients admitted to ED, and general surgery consultation is required in the covid-19 lockdown period (72% and 32% decrease respectively).
There was no difference in hospitalization and surgical intervention rates between the groups (p=0.158 and p=0.871 respectively). The number of patients referred to
general surgery with a diagnosis of perianal disorders was significantly higher in the lockdown group. Covid-19 lockdown and restrictions have dramatically decreased
general surgery patients' admissions to emergencies. This situation suggests that some patients with serious diseases may not apply to the emergency departments and so
may delay their treatments. Establishing pandemic hospitals and directing uninfected patients to centers other than pandemic hospitals can reduce these delays. We hope,
this study findings will be guiding health authorities in making rearrangements in hospitals during subsequent waves and lockdowns in this pandemic and other new
pandemic in the future.
Keywords: Covid 19 lockdown, surgical consult, emergency, outbreak, pandemic

Introduction
After the announcement of the SARS-COV-2 virus turning
into a pandemic in March 2020 by World Health Organization
(WHO), many countries have implemented their own measures
and quarantine practices including curfews [1,2]. As a result of
these restrictions, people's contact with each other was tried to be
minimized and life became to a standstill. After March 11,2020,
when the first covid 19 case was seen in our country, restrictions
have then started and increased gradually [3]. Immediately after
the first death due to the disease, a lockdown was declared by the
government and it was fully implemented by the end of March.

*Corresponding Author: Ahmet Burak Ciftci, Samsun University, Samsun
Training and Research Hospital, Department of General Surgery, Samsun, Turkey
E-mail: drabciftci@gmail.com

At the beginning of the pandemic, the absence of an effective
treatment method and vaccination against this disease has made
restrictions mandatory in our country, as in many countries. The
closure of schools, shopping centers, cafes, restaurants, and bars, the
cancellation of organizations where people can be found together,
intercity travel bans, and the curfews on weekends are some of
these restrictions, and in our country, they are most intensely
implemented in April and May 2020. In this period, it was aimed to
prevent excessive concentrations that may occur in hospitals with
the restrictions applied in this period, the recommendations for the
public to stay at home, and the publications stating that hospitals
should not be consulted except for emergencies. Also, all elective
operations, non-urgent interventions, except for cancer surgeries,
were postponed during this period.
It has been reported in some studies that emergency surgical
admissions to hospitals substantially decreased during the covid-19
pandemic [4–8]. Also, it was stated that some patients in need of
urgent surgery treatment were delayed in hospital admissions due
to the precautions taken within the scope of quarantine and the
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fear of covid-19 transmission [7]. In our country, this situation is
a matter of curiosity. This study aimed to examine the lockdown
effect on emergency surgical admissions and emergency surgical
operations during the quarantine period in our center, which serves
as a 3rd stage education and research hospital in its region and is
considered as a pandemic hospital with the covid-19 outbreak.
Materials and Methods
This study was conducted retrospectively in Samsun Training
and Research Hospital, following the approval of the local ethics
committee (Date: 30.09.2020, protocol number: GOKA/2020/14/1)
and the covid-19 scientific research board of the Ministry of
Health. Our hospital is a tertiary healthcare facility with a
capacity of 450 service and 100 intensive care unit beds, serving
approximately 1.3 million people in its region. In this study, two
different periods were determined to compare. The first group
was the covid-19 lockdown period which was announced by the
government after the Covid-19 pandemic (April 1,2020–May 31,
2020), considered as during lockdown group. The second group
was the non-pandemic period; before the covid-19 pandemic in the
same period last year (1 April 2019–31 May 2019), considered as
pre-lockdown group. First, using the hospital computer database
records, patients admitted to general surgery outpatient clinics and
emergency department (ED) were determined. Then patients who
applied to ED and for whom the general surgery consultation is
requested were examined in terms of age, gender, the reasons for
the consultation, hospitalization and operation status, reasons for
emergency surgery, and mortality. In this study, 2 months after
April 1,2020, was included. The reason why this date was chosen
is that it was the period when restrictions due to the covid-19
pandemic were most intense in our country and all interventions
and hospitalizations were canceled or postponed except for
emergency and cancer patients in our hospital.
Reasons for consultation were evaluated under six main categories;
trauma, gastrointestinal system (GIS) diseases, postoperative
complications, perianal diseases, abdominal wall disorders, and
others. In this category; trauma included all traffic accidents,
falls, gunshot wounds, stab wounds, and blunt abdominal trauma.
GIS diseases included acute appendicitis, acute cholecystitis,
pancreatitis, hollow viscus perforations, GIS hemorrhages, small
bowel, and colonic obstructions. Postoperative complications
included surgical site infections, anastomotic leaks, and abdominal
wound eviscerations. Perianal diseases included perianal abscesses,
thrombosed hemorrhoids, and pilonidal abscesses. Abdominal
wall disorders included incarcerated or strangulated inguinal or
incisional hernias.
Reasons for emergency surgeries were also categorized under 5
main headings; GIS diseases (acute appendicitis and other GIS
diseases), abdominal trauma, hernia, perianal disorders, and others.
Acute appendicitis included all non-complicated and complicated
appendicitis. Other GIS diseases included ileus (small bowel or
colonic obstruction), GIS perforations and hemorrhages, and
cholecystitis. Trauma included hepatic or splenic laceration, colon
perforation, and small bowel injuries due to all traffic accidents,
falls, gunshots, and stab wounds. Hernia included incarcerated or
strangulated inguinal and incisional hernias; Perianal disorders
included perianal abscesses and hemorrhoids. Others included
diagnostic laparotomy and breast abscess drainages.
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In this study, all patients over the age of 18 who presented to the
emergency department and were referred to general surgery were
included. The patients were categorized as over 65 and under
65 years old. According to available data, elderly people were
more likely to be infected with the virus, and mortality rates due
to covid-19 disease have been reported to be relatively high in
patients age 65 years or older[9]. So, people over the age of 65 had
the heaviest restrictions and longest curfew in our country.
Statistical analysis was performed using SPSS statistical package
version 23.0 (SPSS Inc., Chicago, IL, USA). All data were tested
for normal distribution by the Shapiro Wilk test. Mann-Whitney U
test was used when comparing non-normally distributed variables
(e.g., age). Categorical variables are presented as the frequency
with percentages and were analyzed using the Pearson chisquare test and Fisher’s exact test. P<0.05 was set as statistical
significance.
Results
A total of 35260 patients presented to the emergency department
(ED) in the non-pandemic period. Of these, 363 patients (1.02%)
were consulted to our GS unit. Whereas in the lockdown period a
total of 9587 patients presented to the ED. Of these, 247 patients
(2.56%) were referred to our general surgery unit. This represents
a 72% decrease in the number of patients admitted to ED and a
32% decrease in the number of patients for whom general surgery
consultation is requested in the covid-19 pandemic period. The
number of patients admitted to the general surgery outpatient
clinics and emergency department by groups is shown in Figure
1. A dramatic reduction in admissions to ED and GS outpatient
clinics can be seen in this graphic.

Figure 1. The number of surgery patients admitted to general surgery outpatient
clinics and emergency department, by periods

The mean age of surgical patients admitted to ED was 54.4±20.97
years. Age groups and gender were comparable between groups
without a statistically significant difference (p=0.791 and p=0.495
respectively). Demographic characteristics of patients are depicted
in Table 1. Although there are more restrictions and curfews for
people over the age of 65 during the lockdown period, there was
no difference in the admissions of this age group to the emergency
departments compared to the previous period.
Emergency GS Consultations
A total of 610 emergency surgical consults were evaluated
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(363; pre-lockdown, 247; during lockdown). The number of
consultations during the lockdown period decreased significantly
by 32% (p=0.001). GIS disorders are among the most common
reason for consultation with a rate of 75.2% in pre-lockdown
and 70% in during lockdown group. Trauma and GIS disorder
consultation rates were similar between the groups (p=0.305,
p=0.182 respectively). Whereas consultations for postoperative
complications and abdominal wall hernia were significantly higher
in the pre-lockdown group. On the other hand, consultations for
perianal benign emergencies were significantly higher during the
lockdown group (p=0.023). There was no significant difference in
hospitalization, surgical intervention, and mortality rates between
the groups (p=0.158, p=0.711, and p=0.164 respectively). Details
of consultations are depicted in Table 2.

acute appendicitis, complicated appendicitis was not detected in
the pre-lockdown group, while two patients had perforated and
one patient had plastron appendicitis during the quarantine period.
There was no significant difference in other GIS diseases, trauma,
hernia, perianal disease, and other emergency surgeries between
the groups. Details are shown in Table 3.
Table 3. Comparison of the reasons for emergency surgery during covid-19 lockdown, by study period.
Reasons for surgery

Pre-lockdown

During lockdown

P value

*Acute appendicitis

39 (52%)

24 (50%)

0.554b

Other GIS diseases

19 (25.3%)

9 (18.7%)

0.297b

Abdominal Trauma

7 (9.3%)

5 (10.5%)

0.940b

Hernia

5 (6.7%)

1 (2.1%)

0.399c

Perianal disorders

4 (5.4%)

8 (16.6%)

0.067c

Others

1 (1.3%)

1 (2.1%)

1.000c

75

48

0.711b

Ψ
ɑ
β

Table 1. Demographic information of surgical patients admitted to emergency
department
Pre-lockdown During lockdown
(n=363)
(n=247)
Age (mean±SD)

55.27 (20.45)

53.11 (21.69)

Total
(n=610)

P value

54,4 (20,97)

0.213a

Age groups

0.791b

<65, n (%)

236 (65%)

158 (63.9%)

394 (64.5%)

≥65, n (%)

127 (35%)

89 (36.1%)

216 (35.5%)

Gender

0.495b

Male

153 (42.1%)

110 (44.5%)

263 (43.1%)

Female

210 (57.9%)

137 (55.5%)

347 (56.9%)

Table 2. Comparison of the general surgery consultations requested from emergency department during covid-19 lockdown, by study period
Pre-lockdown

During lockdown

P value

363

247

0.001b

Trauma

55(15.2%)

45(18.2%)

0.305b

GIS disorders

273(75.2%)

173(70%)

0.182b

Postoperative complications

10(2.7%)

0(0%)

0.009b

Perianal disorders

7(1.9%)

13(5.2%)

0.023b

Abdominal wall hernia

13(3.5%)

3(1.2%)

0.031b

Reason for consultation

5(1.3%)

13(5.2%)

Yes:196(54%)

Yes:119(48.2%)

No:167(46%)

No:128(55.8)

Others
Hospitalization
Surgical intervention

Yes:75(20.6%)

Yes:48(19.4%)

No:288(79.4%)

No:199(80.6%)

1(0.2%)

4(1.6%)

In hospital mortality

x
ƍ

Total surgical intervention

*Included non-complicated, complicated appendicitis and perforated appendicitis; ΨOther in-cluded ileus (small bowel or colonic obstruction), GIS perforations
and hemorrhages, cholecys-titis; ɑTrauma included splenic laceration, colon perforation and small bowel injuries due to all traffic accidents, falls, gunshots and
stab wounds; βHernia included incarcerated or strangulated inguinal and incisional hernias; xIncluded perianal abscess and hemorrhoids; ƍOthers included diagnostic laparotomy and breast abscess drainages. GIS, Gastrointestinal system, b:
Pearson Chi-Square c: Fisher Exact test

Discussion

SD: Standard deviation, a: Mann Whitney-U test, b: Pearson Chi-Square

Number of consultations

Med Science 2022;11(3):1142-6

0.158b
0.711b
0.164c

GIS: gastrointestinal system. Trauma included all traffic accidents, falls, gunshots and stab wounds; GIS disorders included all intraabdominal emergent surgery needed situations except trauma. Abdominal wall hernia included incarcerated or strangulated inguinal and incisional hernias; Perianal disorders Included
perianal abscess and thrombosed hemorrhoids. Bold values show significance. b:
Pearson Chi-Square, c: Fisher Exact test

Emergency GS Operations
A total of 123 emergency surgical operations were analyzed (75;
pre-lockdown, 48; during lockdown). Acute appendicitis was the
most common surgical operation in both groups with a rate of
52% in pre-lockdown and 50% during lockdown group. Among

In this study, it was observed that during the lockdown period
there was a dramatic decrease in the total number of emergency
department admissions and the number of patients for whom
general surgery consultation was requested compared to the
same period in 2019. This finding was consistent with many
other international studies [10–14]. It was thought that the main
reason for this decrease in emergency admissions was that patients
avoided unnecessary visits to emergencies due to the fear of covid
19 contamination. In one meta-analysis of studies in the nonpandemic times, it was emphasized that at least 30% of emergency
department admissions in the United States are actually non urgent
[15]. When this rate is taken into consideration, it is thought that
there are other reasons behind the 72% decrease we found in our
study. One of these reasons may be that patients try to cure some
real emergency diseases at home by themselves, which leads to
worsening of diseases and to encountering more complicated
cases.
In our study, a 32% decrease was detected in patients referred to
general surgery during the quarantine period compared to the nonpandemic period, and it was found to be statistically significant.
This finding is 84.45% in the study of Vanni et al. [5] and 52%
in the study of Patel et al. [7]. The fact that the decrease in our
study was relatively lower compared to other data in the literature
can be explained by the countries' quarantine practices at different
levels, the differences in the risk perception of the patients,
and the different date range for comparison. On the other hand,
in a study investigating the effect of the covid 19 pandemic on
orthopedic emergencies, Uluöz et al. [16]. found that the number
of patients who applied to the emergency department during the
pandemic period was higher than the non-pandemic period. The
reason for this was emphasized that the patients had difficulty in
reaching the orthopedic outpatient clinics during the pandemic
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period. Moreover, in a study investigating the effect of the covid
19 pandemic on colorectal cancer surgery, Uyan et al. [17] found
that more emergency colorectal surgery was performed during the
pandemic period compared to the pre-pandemic period. They also
reported that more advanced pathological stage of the patients was
encountered in the pandemic.
In our study, no difference was found between the two groups
in terms of age and gender characteristics of patients for whom
general surgery consultation was requested. Unlike our study, only
one study from our country found that female patients' referral
to emergency services during the covid-19 pandemic period was
significantly reduced compared to the non-pandemic period, and
it was suggested that this may be due to the risk of infection in
female patients causing more anxiety and stress [11].
When the reasons for the requested consultation were examined,
we found a decrease in the number of all reasons except perianal
diseases. Interestingly, perianal emergencies were almost doubled
in the pandemic lockdown period in our study. Unlike our findings,
in a Spanish study, a 56% decrease was found in proctological
emergency consultations during the pandemic period [18]. The
reason for this difference is thought that in the study of Gonzalez
et al., complaints such as rectal bleeding and perianal tumors
were evaluated in the proctologic emergency group. Whereas in
our study, rectal bleeding and tumors were evaluated in terms of
gastrointestinal disorders.
When the admissions related to trauma were analyzed, 55 patients in
the pre-lockdown period and 45 patients in the covid-19 lockdown
period were evaluated by our general surgery department due to
various trauma reasons. Although there was a slight decrease in
the number of trauma patients during the lockdown period, no
statistical difference between groups was found. In a similar study
conducted in Auckland city hospital, unlike our findings, it was
stated that there was a significant decrease in the number of trauma
patients [4]. In another study, in which 85 trauma centers were
included, it was found that trauma patients decreased by 32.5% in
the early period of the covid-19 pandemic [19]. It was thought by
the authors that despite the implementation of complete lockdown,
including intercity travel restrictions and curfews, people did not
comply with the restrictions adequately.
In our study, while there was no difference between the groups
in consultations related to gastrointestinal diseases, admissions
due to postoperative complications and abdominal wall hernias
were found to be higher in the pre-lockdown period. The fact that
elective surgeries are performed in the pre-lockdown period and
that patients are more comfortable in admitting to hospitals can
explain this difference. On the other hand, during the quarantine
period, a significant increase was observed in emergency
admissions due to perianal diseases. We think curfew restrictions,
recommendations for staying home, changes in eating habits and
weight gain may have increased perianal diseases.
Hospitalization and surgical intervention rates of consulted
patients were similar between the groups (p=0.153 and p=0.711
respectively). Also, there was no difference in mortality of referred
patients between the two periods (p=0.164). One mortality
occurred in the pre-lockdown period due to postoperative multiple
organ failure. Whereas during the lockdown period, four deaths
were seen (two of them were because of trauma and hemorrhagic
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shock and two of them were because of postoperative sepsis). None
of these mortalities were related to the covid-19 disease. Similar
to our findings, there was no statistical difference in mortality
between pandemic and non-pandemic periods in New Zealand and
United Kingdom studies [4,6].
There was a 36% decrease in total emergency surgical interventions
during the lockdown period but this difference did not reach
statistical significance (75 versus 48, p=0.711). This decrease
was due to the decrease in hospital admissions of patients. Acute
appendicitis was the most common operation among all emergent
surgeries in both groups. Similarly, a retrospective multicenter
study from Austria showed that the appendectomy was the
most frequently performed emergency surgery during pandemic
lockdown [20]. Also, there was no significant difference between
groups in other reasons for emergent surgeries in our study.
There are some limitations of this study. Firstly, this study was
retrospective in nature. Because of that, some patient’s data
may not be recorded and so may not be assessed by researchers.
Secondly, this was a single-center cohort study of a pandemic
hospital. So, it may not reflect all of the patients in general. Also,
some patients may have chosen to admit other hospitals in the
pandemic lockdown period in our region. Thirdly, postoperative
complications and morbidity could not be evaluated in this study
due to the lack of data on this subject. and therefore, no opinion
can be expressed about whether the covid 19 lockdowns have an
effect on the severity of the diseases in general surgery patients.
Lastly, this study does not include data on patients who do not
accept hospitalization and prefer spontaneous recovery at home
or in the community. The exact number of such patients cannot be
predicted precisely, and this may have influenced our results.
Conclusion
The covid-19 pandemic and associated lockdown have caused
significant changes in emergency general surgery admissions in
our country as well as in the world. Although there was a 32%
reduction in emergency surgery consultations, there was no
significant reduction in the rate of trauma-related consultations.
Also, perianal emergency diseases increased during this period.
These findings suggest that some patients with serious illnesses
may not seek emergency care and so may delay their treatment.
During such epidemic periods, establishing pandemic hospitals
and directing uninfected patients to centers other than pandemic
hospitals can reduce these delays. We hope this study will be
helpful for healthcare authorities when making surgical planning
and rearranging the healthcare resources in future pandemic
lockdowns.
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Abstract
Young people use social media more than others, and this comes to the fore with COVID-19. This research aims to analyze to what extent the COVID-19 fear and loneliness which affect social media addiction in young adults and to what extent this effect changes as per gender. In this research, the UCLA Loneliness Scale-8, the Fear
of COVID-19 Scale, and the Social Media Addiction Scale were used. Through convenience sampling, a total of 507 young adults aged 18-24 years were selected for the
research sample. In the evaluation of research data, frequencies, percentages, correlation coefficients and multiple linear regression analysis were used. The mean duration
of time spent on social media was 4.26±2.324 hours per day, and mostly used application was the WhatsApp (31.2%). Social media addiction has weak positive relationships with COVID-19 fear and loneliness, and moderately positive relation-ship between the time spent on social media, and, the time spent on social media has weak
positive relationships with COVID-19 fear and loneliness. COVID-19 fear, loneliness, and time spent on social media were identified accounted for 17.1% of the variance
in social me-dia addiction for the total group and identified accounted 17.5% for female group. Loneliness was not included in the model for the male participants, rather,
the COVID-19 fear and time spent on social media were the predictors of social media addiction for 20.5% in men.
Keywords: Social media, social media addiction, COVID-19 fear, lonelines

Introduction
The COVID-19 pandemic that has influenced the entire world
continues to be a current issue with new cases and mutations. The
absence of definitive treatment for the infection, the continuing
deaths, setbacks in the achievement of the desired progress in
vaccination, and the inability of vaccines to provide full protection
raise individuals’ anxiety and fear [1]. In the COVID-19 pandemic,
a constantly changing, complicated, and unpredictable process
came into play due to the nature of the virus. Human beings can
feel fears such as having difficulty in accessing health services,
experiencing food shortages, losing their incomes, losing their
jobs just as much as fearing that they or their relatives will be
infected with the disease, be hospitalized at the intensive care
unit, or die [2]. In a study, it was discerned that the participants

*Corresponding Author: Didem Ayhan, Bandirma Onyedi Eylul University
Faculty of Health Sciences, Department of Nursing, Balikesir, Turkey
E-mail: kose.didem@gmail.com

had medium-level COVID-19 fear during the pandemic
and the female participants and the participants who lose a
relative due to the COVID-19 infection had higher levels of
COVID-19 fear [3]. This situation can induce individuals to
avoid meeting other individuals, get distanced from social
life, and get lonely along with the COVID-19 fear [4].
Loneliness is a universal experience for humankind and can turn
to be an agonizing process. It is asserted that loneliness created
a health issue critical in terms of depression, anxiety, suicidal
ideation, and the risk of avoiding the use of health services [5].
In a study, it was identified that, during the pandemic, 43% of the
participants obtained loneliness scores above the threshold, and
loneliness had strong positive associations with depression and
suicidal [6]. It is put forward that the individuals turned toward
passing more time on social media to cope with the feeling of
loneliness growing along with the pandemic [7].
Today, it is discerned that, together with the development of smart
phone and tablet technology and the increase in the percentage of
the population with internet connectivity, the percentage of the
population using social media grew [8]. It was announced that the
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percentage of the population with internet access reached 92.0%
across Turkey and 88.5% of the population accessing internet used
smart phones for this purpose [9]. Along with these facilities to
access the internet, individuals were forced to participate online
in the changing educational and professional life, and also, it was
discerned that the individuals preferred internet facilities more
during their spare time activities. In previous studies, it was stated
that, in par-allel to the rise in the time spent by individuals on the
internet during the pandemic, there was a large-scale increase in the
time spent on activities such as online games, social media, online
chatting, and online shopping in comparison to the prepandemic
period [10,11]. The review of the relevant literature shows that,
alongside this increase, social media usage preferences differed as
per gender [12]. It is asserted that the men devoted more time
to digital games, videos, and social media platforms whilst the
women passed more time on social media, online shopping, and
online chatting platforms [13-15]. This situation means that the
use of online platforms increased across the entire society even if
the purpose of using online platforms differed as per gender. The
online time increasing in the COVID-19 pandemic can, at the same
time, pave the way for uncontrolled, unconscious, and excessive
internet use. In a study about internet addiction, it was found that
internet use was more prevalent among young individuals and
this situation was associated with high-level technology literacy
among young individuals [7].
Young adulthood is a period that follows adolescence, embodies
unique developmental tasks, and is quite actively lived through
by the person to reach future ideals. Even if young individuals
had milder cases of the COVID-19 infection [16], they were more
affected by the restrictions imposed to prevent the spread of the
infection. The challenges such as the switch to distance education
along with the suspension of face-to-face education at universities,
the imposition of restrictions on businesses (cafes, restaurants, and
so on) and activities (concerts, trips, and so on) where young adults
built social relations, the compulsory extension of the period spent
at home, and the withdrawal from social life along with the feeling
of anxiety about infecting themselves and the people around
them with the disease were the factors tempting young adults to
use social media more. Even if the reasons for young individuals
to use social media were listed as meeting with friends, viewing
photographs and posts, messaging, passing spare time, accessing
information, and following up the current agenda, [17] it is known
that young individuals used social media more for entertainment
and social interaction. Upon the review of the relevant literature, it
is discerned that, although certain studies about young individuals
during the COVID-19 pandemic were performed, [18,19] no
study analyzed the COVID-19 fear, loneliness, and social media
addiction all together in young individuals. Thus, this research
aimed to analyze to what extent the COVID-19 fear and loneliness affected the social media addiction in young adults and to
what extent this effect changed as per gender.
Materials and Methods
Study Design
The research was designed as a cross-sectional study to analyze
the relationship between the COVID-19 fear, loneliness, and social
media addiction in young adults aged 18-24 years.
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Population and Sample
The research population is the young adults aged 18-24 years. The
sample size was calculated as 472 by using with the G*Power 3.1
program for the calculation of sample size for linear regression
analysis with medium effect size. For this study, effect size of
0.15, Type I error of 0.05, a Type II error of 0.05 (95% power).
Considering that there may be data loss, 529 young adult were
included in the sample. From April 2021 to June 2021. A nonprobability sampling technique (convenience sampling) was
utilized as the sample selection method, and the data collection
forms were shared on social media and online platforms by using
an online form. However, 22 young adults who failed to satisfy the
criteria for being included in the study (being aged below 18 years
or above 24 years) were removed from the data set, and hence, 507
young adults were included in the analysis.
Data Collection Tools
The Participant Information Form, the Fear of COVID-19 Scale,
the UCLA Loneliness Scale-8, and the Social Media Addiction
Scale were used as the data collection tools in the study.
Participant Information Form: This questionnaire prepared
by researchers has 10 questions about socio-demographic
characteristics, the state of being affected by the COVID-19 infection, and the state of using social media with multiple responses.
Fear of COVID-19 Scale (FCV-19S): The scale was developed
by Ahorsu et al. [20] and Bakioğlu et al. performed the validity
and reliability study for the scale in Turkish [1]. Designed as a
five-point Likert-type scale, the FCV-19S has seven items and
no sub-scale. The total score to be obtained from the FCV-19S
items indicates the level of the COVID-19 fear experienced by the
respondent. The scores to be obtained from the FCV-19S range
between 7-35 points, and a high score obtained by a respondent
from the FCV-19S implies that the re-spondent has high-level
COVID-19 fear. Cronbach’s alpha coefficient as the measure of
internal consistency was calculated as 0.82 for the Turkish form
of the FCV-19S.
UCLA Loneliness Scale-8 (UCLA LS-8): Russel et al. developed
the scale [21]. The long form of the scale has 20 items and is
designed as a four-point Likert-type scale. The short form of the
scale composed of 8 items was adapted to Turkish by Doğan et
al. [22]. As the score obtained by a respondent from the scale
increases, the respondent’s level of loneliness goes up. Cronbach’s
alpha coefficient as the measure of internal consistency was
calculated as 0.96 for the scale.
Social Media Addiction Scale-Adult Form (SMAS-AF): The
scale was developed by Şahin and Yağcı to identify adults’ social
media addiction levels [23]. Designed as a five-point Likert-type
scale, the SMAS-AF has 20 items (0-34 points: no addiction, 3552 points: little addicted, 53-69 points: moderately addicted, and
70 points or above: highly addicted). Cronbach’s alpha coefficient
as the measure of internal consistency was found as 0.94 for the
SMAS-AF.
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Data Analysis
The research data were evaluated by using the Statistical Package
for Social Science (SPSS) 25.0 and Jeffrey’s Amazing Statistics
Program (JASP) 0.14.1. Firstly, frequencies and percentage
values for independent variables were analyzed. Next, internal
consistency analysis was carried out for the scales used in the study,
then, correlation coefficients were calculated for the total scores
obtained from the scales, and lastly, to find out the predictors of
social media addiction, the multiple linear regression analysis was
conducted for the entire group and the groups of male and female
participants separately.
Ethical Approval
Before the research, the ethical endorsement for the study
was obtained from the Social Sciences and Humanities Ethics
Committee of a university (Date: 8 March 2021, No: 2021-3). The
research data were collected in compliance with the Declaration
of Helsinki, and the young adults were informed about the study
before the research, and if they volunteered to participate in the
research, they were asked to fill in the informed consent form.
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statistics and Cronbach’s alpha coefficient as the measure of
internal consistency were calculated for the three scales used
in the study. In this respect, Cronbach’s alpha coefficients were
found as 0.853, 0.872, and 0.782 successively for the SMAS-AF,
FCV-19S, and UCLA LS-8. Next, the multicollinearity between
the three scales above and the time spent on social media was
examined. In this regard, it was found that, firstly, the social media
addiction has weak statistically significant positive relationships
with COVID-19 fear (r=0.251, p<0.01) and loneliness (r=0.189,
p<0.01), secondly, there was a statistically significant moderately
positive relationship between social media addiction and the time
spent on social media (r=0.317, p<0.01), and thirdly, the time
spent on social media has weak statistically significant positive
relationships with COVID-19 fear (r=0.110, p<0.05) and loneliness
(r=0.116, p<0.01) (Table 3).
Table 2. Participants’ characteristics related to social media use
Variable

Results
Upon the review of participant young adults’ socio-demographic
characteristics, it is discerned that they had a mean age of
20.85±1.796 years, 67.1% of them were female, 96.6% of them
were single, 62.8% of them had medium-level income, and 79.5%
of them were students (Table 1).

Social media platform

Gender

Marital status

Income level

Employment status

Group

n

%

Female

340

67.1

Male

167

32.9

Single

490

96.6

Married

17

3.4

Low

92

18.2

Medium

318

62.8

High

97

19.0

Working

63

12.4

Not working

41

8.1

Student

403

79.5

507

100.0

Total
Age

X̄ ±SD= 20.85±1.796 years

X̄ : Mean; SD: Standard deviation

Upon the examination of participant young adults’ characteristics
related to social media use, it is identified that the mean duration of
time spent by them on social media was 4.26±2.324 hours per day,
and they mostly used the WhatsApp Messenger (31.2%) and used
social media for the purpose of passing the time (28.7%) (Table 2).
Arithmetic means and standard deviations as the descriptive

n

%

WhatsApp Messenger

379

31.2

Instagram

375

30.9

Twitter

114

9.4

Facebook

46

3.8

YouTube

251

20.7

TikTok

33

2.7

Other

15

1.3

1213

100.0

Chatting

296

24.4

Sharing posts

124

10.2

Researching

184

15.2

Having entertainment

260

21.5

Passing the time

347

28.7

1211

100.0

Total

Table 1. Participants’ sociodemographic characteristics
Variable

Group

Purpose of the social media use

Total
Time spent on social media

X̄ ±SD= 4.26±2.324 hours per day

X̄ : Mean; SD: Standard deviation

To find out the predictors of social media addiction, firstly, the
model created for the group of all participants in young adults,
and then the models produced for the groups of male and female
participants in young adults were analyzed. The COVID-19 fear,
loneliness, and the time spent on social media were included in the
models as independent variables. It was discerned that the model for
the entire group (R2=0.171, F(10.609)=34.546, p<0.01), the group
of female young adults (R2=0.175, F(10.267)=23.685, p<0.01),
and the group of male young adults (R2=0.205, F(11.109)=14.029,
p<0.01) were statistically significant. In this sense, it was found
that the independent variables of the COVID-19 fear, loneliness,
and the time spent on social media were statistically significant
in the models created for the group of all young adults and the
group of female young adults while only the COVID-19 fear and
the time spent on social media were statistically significant in the
model produced for the group of male young adults. Accordingly,
loneliness was not statistically significant in the model created for
the group of male young adults (Table 4).
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Table 3. Descriptive statistics, Cronbach’s alpha coefficients, and correlation coefficients for continuous variables
Cronbach α

X̄

SD

Min-Max

1. SMAS-AF

0.853

48.24

12.90

19-88

2. FCV-19S

0.872

16.79

6.13

7-35

r=0.251
p=0.000

3. UCLA LS-8

0.782

18.13

4.69

8-32

r= 0.189
p=0.000

r=0.017
p=0.700

-

4.26

2.32

1-17

r=0.317
p=0.000

r=0.110
p=0.014

n=507

4. Time spent on social
media (hour)

1

2

3

r=0.116
p=0.009

SMAS-AF: Social Media Addiction Scale-Adult Form; FCV-19S: Fear of COVID-19 Scale; UCLA LS-8: University California of Los Angeles- Loneliness Scale
SD: Standard deviation; X̄ : Mean; Min: Minimum; Max: Maximum
Table 4. Multiple linear regression analysis conducted to predict the social media addiction (SMAS-AF)

Entire group

Group of female partici-pants

Group of male partici-pants

ß

t

p

FCV-19S

0.218

5.347

0.000

UCLA LS-8

0.153

3.749

0.000

Time spent on social media

0.275

6.685

0.000

FCV-19S

0.218

4.404

0.000

UCLA LS-8

0.171

3.434

0.001

Time spent on social media

0.293

5.895

0.000

FCV-19S

0.276

3.827

0.000

UCLA LS-8

0.136

1.919

0.057

0.261

3.586

0.000

F

R2

34.546

0.171

23.685

0.175

14.029

0.205

SMAS-AF: Social Media Addiction Scale-Adult Form; FCV-19S: Fear of COVID-19 Scale; UCLA LS-8: University California of Los Angeles- Loneliness Scale

Discussion
Together with measures and restrictions in effect alongside the
continuation of the pandemic, a new life pattern emerged, time spent
face-to-face with other people decreased, and individ-uals turned
toward satisfying their socialization needs through social media.
In this research, the COVID-19 fear, loneliness, and the time spent
on social media were analyzed as the pre-dictors of social media
addiction individually for the group of all participants, the group
of female participants, and the group of male participants. As per
the current research, it was identified that the model created for
the group of all participants accounted for 17.1% of the variance
in social media addiction. In the study by Schou Andreassen et
al. [14] that examined the relationship of social media and video
game addiction with psychiatric symptoms, it was put forward
that the independent variables related to psychiatric symptoms
(depression, anxiety, obsession, compulsion, and so on) explained
7%-15% of the variance in social media addiction [15]. In a
meta-analysis evaluating social media and mental health, it was
indicated that the problematic use of social media had a negative
relationship with subjective well-being, positive state, and positive
emotions but a positive relationship with the mental problem. In
the meta-analysis, generally, life satisfaction and self-esteem
referred to subjective well-being while depression and loneliness
were utilized to represent the mental problem. In this respect, it
is discerned that the problematic use of social media had a weak

negative relationship with life satisfaction and self-esteem and a
moderately positive relationship with depression and loneliness
[24]. In a study that was performed with young adults during the
COVID-19 pan-demic, it was stated that half of the participants
had high loneliness scores, 80% of them exhibited depressive
symptoms, 61% of them had anxiety above the medium level, and
the pandemic increased the psychosocial symptoms associated with
loneliness [25]. In this context, it is identified that the findings of the
current research were consistent with the relevant literature, and it
is considered that the COVID-19 fear and loneliness accompanying
the pandemic increased the social media addiction. Additionally, it
is discerned that the young adults turned toward the use of social
media as a means of passing spare time and handling the mental
health affected negatively by the pandemic. In the current research,
it was found that the time spent on social media was a statistically
significant predictor of social media addiction. It is asserted that,
together with the COVID-19 pandemic, the individuals’ stress
levels went up and this, in turn, increased the use of social [26]. In
a study that examined the relationship between social media use
and depression in young adults, it is discerned that the increase
in depressive symptoms was associated with the problematic use
of social media but not with the time spent on social media [27].
Upon the analysis of the perceived social isolation and the social
media use, it was identified that the perceived social isolation had
statistically significant positive relationships with the time spent
on social media and problematic use of social media [28]. In a
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study about screen time, it was stated that the individuals’ physical
and mental health problems increased along with the increased
screen time, and the increased screen time negatively affected the
cognitive, linguistic, social, and emotional development [29]. Another study showed that the increase in the time spent on social
media was associated with mental health problems such as the rise
in the self-harm risk, the aggravation of depressive symptoms, and
the decrease in self-esteem [30]. In the relevant literature, there
are different results about the relationship between the duration of
social media use and social media addiction while, in the current
research, it is discerned that the time spent on social media had a
statistically significant effect on social media addiction. Alongside
this situation, it can be said that, unlike other periods, individuals
participated more in online platforms due to certain obligations such
as education, work, and shopping during the pandemic, and this,
in turn, accelerated the switch toward other platforms irrelevant
to individuals’ purposes, and hence, along with the increase in the
time spent on social media and other online platforms, the social
media addiction was stimulated.
In the current study, it is discerned that, in the model created for
the group of male young adults, the variable of loneliness had no
statistically significant effect on social media addiction and the
variables of the COVID-19 fear and the time spent on social media
accounted for 20.5% of the variance in social media addiction.
Moreover, in the model produced for the group of female young
adults, the variables of the COVID-19 fear, loneliness, and the
time spent on social media explained 17.5% of the variance in
social media addiction. In a study that evaluated the effect of
COVID-19 quarantines on the use of online media, it was put
forward that the COVID-19 measures increased the use of social
media, and the men passed the time more on games and erotic
platforms while the women spent time mostly on social media
[13]. Likewise, in another study, it was stated that being a male
was associated with the addictive use of video games whilst being
a female was associated with the addictive use of social media
[14]. In another study carried out in Japan, it was asserted that the
men used social media more for gaming while the women used it
for the formation of social networks, the men had higher internet
addiction and social withdrawal scores, and the social withdrawal
had a moderately positive association with smart phone addiction
in the entire study group [15]. The results of these studies are
consistent with the findings of the current research, and it can be
considered that loneliness had statistically significant effect on
social media addiction in the case of women unlike men as the
women spent more time on activities for alleviating the effect of
loneliness, such as having communication and chatting with other
people on social media and meeting the need for sharing posts by
using online means.
Conclusion
In this research, the COVID-19 fear, loneliness, and the time spent
on social media were ana-lyzed as the predictors of social media
addiction individually for the group of all participants, the group
of female participants, and the group of male participants. As per
the research results, it was identified that the model created for
the group of all participants accounted for 17.1% of the variance
in social media addiction. Upon the examination of the models
produced to find out the predictors of social media addiction,
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it was found that there was a difference between the groups of
men and women. According to the model created for the group of
female young adults, the COVID-19 fear, loneliness, and the time
spent on social media predicted 17.5% of the variance in social
media addiction. In this respect, it was discerned that loneliness
had no statistically significant effect on social media addiction in
the group of male young adults. As per the model created for the
group of male young adults, the COVID-19 fear and the time spent
on social media predicted 20.5% of the variance in social media
addiction.
Limitations and Recommendations
This study that analyzed the effect of the COVID-19 fear and
loneliness on social media addiction has certain limitations.
First of all, the use of a non-probability sampling technique in
the research means that the research results are solely valid for
the group on which the research was conducted, and hence, they
cannot be generalized to the entire population. To more clearly
discern the relationship between the variables in the research and
their predictive effects, larger samples and different groups should
be utilized for analysis. Besides, in a cross-sectional study like this
one, causal inferences cannot be made, and accordingly, to discern
a causal relationship between variables, performing longitudinal
or intervention studies is recommended. Moreover, the presence
of other variables likely to predict social media addiction but not
covered by this research can be another limitation of this study.
Therefore, planning new studies to be performed with social
media use and social media addiction can be recommended. This
research contributes to the relevant literature with its findings with
the quality to the way for numerous studies aiming to analyze
social media addiction.
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Abstract
Schizophrenia is a multifactorial psychiatric disorder which is affected by genetic, environmental, and several other factors. ERBB4 is a gene with polymorphic sites which
reported to be associated with schizophrenia. In this prospective study, we have tested the association of schizophrenia with one of the single nucleotide polymorphisms
(SNP) called rs1026882 in the ERBB4 gene. We have screened the genotypes of rs1026882 in a case group consisted of 96 schizophrenia patients and 100 healthy controls.
All samples were collected from the population living in Malatya-Turkey. First, we compared the distributions of SNP genotypes and alleles between the case and control
groups, then between the subgroups of patients defined according to SAPS and SANS parameters and phenotypical outcomes of the disease. Even though there was no
significant difference between the case and control groups, comparing the subgroups of patients revealed that, the CC genotype was more common than the CT through
the patients showing avolition-apathy symptom (one of the parameters in SANS). In addition, TT genotype was significantly more frequent in the subgroup of patients
exhibiting the phenotype of suicidal thoughts.Our study was limited with a relatively small sample size and a population living in a small geographical region. Therefore,
screening of rs1026882 genotypes in larger case-control groups from different populations is thought to help to reveal stronger evidence for presence of the association
between this SNP and schizophrenia phenotypes. As conclusion, we did not find a direct association between rs1026882 genotype and schizophrenia in general, but the TT
genotype was associated with the phenotype of suicidal thoughts, and the CC genotype seems related to avolition-apathy symptom in our sample.
Keywords: Schizophrenia, genetic, association, SNP, ERBB4, rs1026882

Introduction
Schizophrenia is a chronic psychiatric disease (MIM181500).
In the general population, its prevalence is around 0.5% to 1%.
Cognitive deficits as well as positive and negative symptoms are
major clinical characteristics of schizophrenia [1]. The estimated
heritability of schizophrenia based on twin studies is around 80%
[2]. Because it is a multifactorial complex disorder, environmental,
epigenetic, or stochastic factors contribute to development of
schizophrenia in addition to genetic factors [3]. In accordance with
its multifactorial nature, multiple susceptibility genes have been
reported to be associated with schizophrenia [4]. The previously
published genome wide association studies (GWAS), casecontrol studies, and meta-analyses indicated several candidate
genes and interactions. Nonetheless the molecular pathology
of schizophrenia is still unclear [5]. One of the reasons for this
obscureness is the presence of discrepancies between association

*Corresponding Author: Mustafa Mert Sozen, Inonu University, Faculty
of Science and Literature, Department of Molecular Biology and Genetics,
Bioinformatics Section, Malatya, Turkey E-mail: mert.sozen@inonu.edu.tr

studies performed in distinct populations. Therefore, the positive
or negative associations of SNPs in other populations contribute
to understand the genetic and molecular basis of the disease [6,7].
Several genes were shown to be associated with schizophrenia [8].
NRG1 is the first gene reported to have risk alleles associated with
development of schizophrenia [9-11]. The protein product of NRG1
gene, neuregulin-1 is one of the ligands for the membrane receptor
ErbB4 (HER4/p180erbB4) [12,13]. This receptor is encoded by
the ERBB4 gene which is also suggested to be associated with
schizophrenia in some populations [14,15]. In the previous studies
carried out by our research team, we have screened three SNPs
(rs83952, rs7598440 and rs707284) located in the ERBB4 gene in
a Turkish population. Even though those SNPs were reported to be
associated with schizophrenia in some other populations [16,17],
our case-control study did not reveal sufficient evidence to support
that association [7]. In the present study, we have screened another
SNP (rs1026882) located in the ERBB4 gene in the same casecontrol group from Malatya-Turkey to figure out if there is an
association of schizophrenia in our population with this SNP. Our
reason to select this SNP was its epistatic interaction which has
been previously reported to effect development of schizophrenia
in another population [18].
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Materials and Methods

Isolation of DNA

All procedures and applications in this study have been ethically
approved according to Declaration of Helsinki by the local ethics
committee (Protocol # 2019-114). The volunteers included in case
and control groups provided written informed consents forms.

The blood samples were collected from the patients who were
already being followed in the Psychiatry Department of our
hospital during their routine visits. The total DNA samples were
isolated using Purelink DNA mini kit (Invitrogen, California,
USA) from peripheral blood collected in the tubes coated with
EDTA as soon as they were obtained. These procedures were
carried out in the genetics laboratory of Molecular Biology and
Genetics Department at Inonu University by the first and second
authors. For protecting the confidentiality of the volunteers coding
systems were applied to all DNA and blood samples. All DNA
samples were arranged in standard 96 well plate format. The
excess of samples and repeat samples were collected in additional
plates. All real-time PCR tests were done in 96 well plates.

The patients and controls were clinical diagnosed and evaluated by
the first author and the third author who is a senior psychiatrist at
Inonu University, School of Medicine, Department of Psychiatry.
For diagnosis, The Structured Clinical Interview for the DSM-V
(SCID-I) was used [19].
All patients in the cases group have been evaluated using Scale
for the Assessment of Positive Symptoms
Diagnostic and clinical assessments of patients recruited for the
Psychosis study included Scales for the Assessment of Positive and
Negative Symptoms (SAPS and SANS) [20] in addition to Global
Assessment of Functioning (GAF) criteria The positive symptoms
(SAPS) were hallucinations, delusions, bizarre behavior, positive
formal thought disorder and the negative symptoms (SANS)
were affective flattening, or blunting, alogia, avolition – apathy,
anhedonia – asociality, attention. The Cronbach alpha values
for these two tests were reported as 0.844 and 0.914 respectively
[21]. The designation of deficit syndrome schizophrenia was
based on the Schedule for the Deficit Syndrome, a semi-structured
interview with known reliability [22] by a study psychiatrist
(by the first author or the third author) trained for reliability at
Inonu University, School of Medicine, Department of Psychiatry.
Collateral information was obtained whenever possible.
In the group of cases, we had 96 unrelated schizophrenia patients
consisting of 46 males and 54 females from a city located in
Eastern Anatolian Region of Turkey, Malatya. The age average
in the patient’s group was 36.67±11.03 (34.15±10.85 for females,
and 38±10.98 for males). Considering the family histories for
psychotic disorders, 59.4 % of patients had no family history
whereas the first-degree relatives of 27.1% and the second or
third-degree relatives of 13.5% of the patients exhibited a disease
phenotype.
SAPS, SANS and GAF grade averages in the case group were
51±13.3; 49±19.4 and 50±8.3 respectively. All patients in this
study were followed for 15 years in average (min. 3 years, SD:
10 years). The average age of diagnosis was 24.4 with a standard
deviation of 8.6. All the patients declared having Turkish ethnic
origin. The excluded samples in this study were the patients
with schizoid disorder, schizophrenia form disorder, paranoid
personality disorder, mood disorder showing psychotic features,
schizoaffective disorder, psychotic disorder which was substanceinduced, psychotic disorder due to a general medical condition and
schizotypal disorder.
In the control group, we included 100 healthy people (63 males
and 33 females) who identified themselves to be in Turkish
ethnic origin. The samples in control group were selected from
the healthy volunteers. All controls were evaluated by the first
or third author and confirmed not to have symptoms of Axis I
psychotic disorders. Also, none of their first-degree relatives had
any psychotic disorders either.

Determination of SNP genotypes
We determined SNP genotypes of each sample on a real-time PCR
system (Applied Biosystems-Step One Plus-California, USA)
using TaqMan®PCR Master Mix (Catalog number: 4304437) and
specific assays designed by Applied Biosystems for genotyping
the SNP rs1026882 (TaqMan®Catalog number: 4351379,
C___1863176_20).
The PCR conditions were adjusted to the suggestions of
manufacturer (40ng of genomic DNA, 5µL of Universal PCR
Master Mix produced for TaqMan ®genotyping, 0.5µL of TaqMan
® genotyping assay and water to complete the volume to 10µL).
Before thermal cycles, we applied a 95oC hot start for 10 minutes.
The following 40 cycles of PCR were 15 seconds at 95oC and
1 minute at 60oC. For SNP detection, endpoint plate reads were
done by the end of PCR. The data collected from real-time PCR
genotyping used for association analyses. These procedures were
carried out by the third author in the genetics laboratory of
Molecular Biology and Genetics Department at Inonu University
by the first and second authors.
Statistical analysis
The real-time PCR data were used to determine genotype and allele
counts and frequencies of SNP rs1026882 in the case and control
groups. The accordance of the groups with Hardy–Weinberg
equilibrium was tested with Pearson’s Chi-Square method. For
deviation from Hardy-Weinberg Equilibrium, we set the p- value
to less than 0.01 [24]. The statistical significances of differences
in genotype and allele counts between the case and control groups
were also tested by Chi-Squared test.
In the event of finding an association between a phenotype and the
SNP, we tested the recessive models of each allele to determine
the dominant or recessive behavior of candidate allele. For the
recessive models, we compared the number of homozygotes of
the suspected allele with the sum of numbers of homozygotes of
the alternative allele and the number of heterozygotes. We tested
the statistical significance by chi-square method. Microsoft Excel
software was used for all chi-squared tests. We calculated the
statistical power of this study with G*Power software [23]. At a
significance level of 0.05, the statistical power has been calculated
to be greater than 80% for detecting a locus with an effect size
of 0.3. The accordance of numeric data with normal distribution
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was tested using Shapiro-Wilk method using the software IBM
SPSS Statistics for Windows version 22.0 (Armonk, NY). Since
Normal distribution was not approved, data were given as median,
minimum, and maximum values. We used Kruskal-Wallis test and
Conover method for comparisons (software: IBM SPSS Statistics
for Windows version 22.0-Armonk, NY). The significance levels
for all statistical tests were accepted as p≤0.05 except for HardyWeinberg tests for which we accepted the significance level p≥0.01.
We used the genotyping data for three main steps of analyses. At the
first step, we compared the distributions of genotypes and alleles
of rs1026882 between case and control groups. For the second
step, we included the SANS and SAPS data of the patients to see
if these parameters are affected by the SNP genotypes. At last, we
categorized the patients according to five phenotypic outcomes
of the disease (age of onset, schizophrenia subtype as deficit
or nondeficit, the presence of suicidal thoughts, the presence of
aggressive behaviors, the presence of lack of insight) and compared
distributions of genotypes between these phenotypic subgroups.
These procedures were carried out in the Bioinformatics Section of
Molecular Biology and Genetics Department at Inonu University
by the first and second authors.
Results
We have performed a case-control study to understand whether if
there is a genotypic or allelic association between the rs1026882
SNP of ERBB4 gene and development of schizophrenia. In
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Table-1, we have presented the distributions of genotypes and
alleles of rs1026882 in our case and control groups and their
comparisons. The distributions were shown as counts (n) and
frequencies. The p-values of Pearson’s Chi-squared test comparing
those distributions are given in the (P) line of the same table. Since
none of those p-values were below 0.05, we can suggest that none
of the differences appeared between the case and control groups
in the distributions of genotypes and alleles of rs1026882 were
statistically significant. The Hardy-Weinberg equilibriums were
approved in case and control groups (Table-1, column: HWE-p).
Table 1. Distributions of genotypes and alleles of SNP rs1026882 in the case and
control group as counts and frequencies
Genotypes
Counts (Frequencies)

Alleles
Counts (Frequencies)

CC

CT

TT

HW-p*

C

T

Case

32 (0.33)

37 (0.38)

27 (0.28)

0.026

101
(0.52)

91 (0.47)

Control

27 (0.27)

45 (0.45)

28 (0.28)

0.265

99 (0.48)

101 (0.51)

P-Value

0.581

0.475

In the second step of analyses, we have separated patients into
subgroups according to their rs1026882 genotypes and compared
the medians and IRQs of SANS and SAPS grades between
three subgroups (CC, CT and TT) (Table 2). Based on the posthoc analyzes, in our samples, the avolition symptom was more
common in the subgroup of patients carrying CC genotype.

Table 2. Comparison of SANS and SAPS grades as medians and IRQs in genotype groups of patients
CC
SAPS
Hallucinations
Delusions
Bizarre Behavior
Positive Formal Thought Disorder
SANS
Affective Flattening or Blunting
Alogia
Avolition – Apathy
Anhedonia – Asociality
Attention

Medyan
51
10.5
21
6
9
55.5
18.5
11
10
8
6

IQR
18
10
9
5.5
3
12
8
8
4
7
3

Genotype
CT
Medyan
IQR
50
19
11
8
22
8
5
3
9
5
42
24
15
13
11
9
7
7
5
2
6
3

TT
Medyan
53
14
21
5
10
46
15
11
8
8
6

p
IQR
15
10
7
6
7
35
16
9
5
7
4

0.401
0.395
0.733
0.677
0.094
0.144
0.166
0.894
0.035
0.059
0.955

Table 3. Distributions of rs1026882 genotypes and alleles in the patient subgroups

Age of Onset
P-Value:
Schizophrenia Subtype
P-Value:
Suicidal Thoughts
P-Value:
Agressive Behaviours
P-Value:
Lack of Insight
P-Value:

Type

Total

≤18
>18

27
69

Nondeficit
Deficit

61
35

Absent
Present

76
20

Absent
Present

72
24

Absent
Present

66
30

Genotype n (frequency)
CC
CT
TT
9 (0.33)
9 (0.33)
9 (0.33)
23 (0.33)
28 (0.41)
18 (0.26)
0.730
22 (0.36)
23 (0.38)
16 (0.26)
10 (0.29)
14 (0.4)
11 (0.31)
0.733
28 (0.37)
31 (0.41)
17 (0.22)
4 (0.20)
6 (0.30)
10 (0.50)
0.046
24 (0.33)
31 (0.43)
17 (0.24)
8 (0.33)
6 (0.25)
10 (0.42)
0.164
20 (0.30)
26 (0.39)
20 (0.30)
12 (0.4)
11 (0.37)
7 (0.23)
0.613

Allelen (frequency)
C
T
27 (0.50)
27 (0.50)
74 (0.54)
64 (0.46)
0.65
67 (0.55)
55 (0.45)
34 (0.49)
36 (0.51)
0.39
87 (0.57)
65 (0.43)
14 (0.35)
26 (0.65)
0.01
79 (0.55)
65 (0.45)
22 (0.46)
26 (0.54)
0.28
66 (0.50)
66 (0.50)
35 (0.58)
25 (0.42)
0.28
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At last, we have investigated the differences between distributions
of genotypes after categorizing them according to their age of onset
and deficit or nondeficit subtype of schizophrenia as well as the
presence of suicidal thoughts, aggressive behaviors, and lack of
insight. When we compared the patients who had suicidal thought
with the rest of case group, we observed an elevated frequency
in the T allele and TT genotype in this subgroup. The statistical
tests indicated that the difference between two subgroups was
significant (p=0.046 for the distributions of genotypes and P=0.01
for the distributions of alleles).
To clarify the situation better and to determine if the associated
allele acts in dominant or recessive fashion, we have tested the
association in recessive models of C and T alleles (Table 4). In
the T recessive model, the association of TT genotype with the
phenotype of suicidal thought was more obvious. The frequency
of TT genotype was higher in the subgroup of patients exhibiting
suicidal thoughts compared to the rest of patients and this
difference was statistically significant (P=0.014).
Table 4. Recessive models for association of rs1026882 alleles with presence of
suicidal thoughts in the patients
Suicidal Thoughts

C-Recessive Model
T-Absent (C C)

T-Present (C T + T T)

Absent

28 (0.37)

48 (0.63)

Present

4 (0.20)

P:

16 (0.80)
0.155

T-Recessive Model
C-Absent (T T)

C-Present (C T + C C)

Absent

17 (0.22)

59 (0.78)

Present

10 (0.50)

P:

10 (0.50)
0.014

Discussion
Schizophrenia is a chronic psychiatric disorder affected by
heterogeneous genetic and neurobiological background which
affects the early brain development [25]. Genetic screening
studies done in different populations indicated association
between development of schizophrenia and several SNPs in a lot
of genes including ERBB4 [14,16]. In the present study, we have
investigated the association of rs1026882 SNP of ERBB4 gene in
a Turkish case-control group. We determined the genotypes of case
and control samples by a real-time PCR based genotyping method
and analyzed the results in three main steps.
At the first step, we have looked for potential single-SNP
associations by comparing the distributions of genotypes and
alleles between the case and control groups without separating the
patients into subgroups. We observed quite slight differences after
comparing the counts of individuals carrying each genotype in the
case and control groups, but they were not statistically significant
according to chi-squared test results. Apart from the genotypes,
we have also compared those two groups of samples for counts
of the alleles. This comparison revealed that there was no allelic
association between development of schizophrenia and the ERBB4
SNP rs1026882 either.
Following the single-SNP association tests carried out in casecontrol format, we have split the patients into three subgroups
according to their SNP genotypes and compared the medians and
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IRQs of SANS and SAPS values between these subgroups to see if
the rs1026882 genotypes have effects on the positive and negative
symptoms seen with schizophrenia. The negative symptoms
(SANS) which we evaluated here were, affective flattening or
blunting, alogia, avolition–apathy, anhedonia–asociality, attention;
and the positive symptoms (SAPS) were hallucinations, delusions,
bizarre behavior, positive formal thought disorder. We have tested
the potential associations between the extents of these symptoms
and rs1026882 genotypes. There were no significant differences
between the patients carrying different genotypes for SAPS and
SANS total scores. When the sub-parameters were evaluated,
only avolition symptom from the SANS parameters was found
to be significant (p=0.035). The post-hoc analyzes showed that
the avolition symptom can be seen more common in the group of
patients carrying CC genotype when compared to heterozygotes.
At the third step of our analyses, we have separated the patients
into five subgroups according to five other clinical outcomes of
the disease including age of onset, deficit or nondeficit type of
schizophrenia, the presence of suicidal thoughts, aggressive
behaviors, and lack of insight. Afterwards, we compared the
distributions of genotypes and alleles in each of these five
subgroups with rest of the case group separately. Even though we
were not able to observe statistically significant differences with
four phenotypical subgroups, only the one consisting of patients
who had suicidal thoughts appeared to have an elevated frequency
of T allele and TT genotype of rs1026882. The statistical test done
by Pearson’s goodness of fit chi squared method indicated that
the difference between this subgroup and rest of the patients was
significant (p=0.046 for the distributions of genotypes and P=0.01
for the distributions of alleles). To clarify the association, we tested
the C and T recessive models as well. In the T recessive model, the
difference was more obvious since the frequency of TT genotype
(absence of C allele) was much higher in the subgroup of patients
exhibiting suicidal thoughts compared to rest of the patients who
did not show this this phenotype (p=0.014).
To date, several SNPs in the ERBB4 gene were found to be
associated with schizophrenia. The haplotypes constructed by
several SNPs in this gene were found to be associated with the
disease as well [14 and 15]. In Turkish population, rs83952,
rs7598440 and rs707284 SNPs were screened to uncover their
association with schizophrenia, but the result was negative, even
though there were positive associations in some other populations
[7]. Our database search indicated that the SNP rs1026882 was
screened only in a single study which was done in a German
sample [18]. In that study, an epistatic interaction of rs1026882
was found to be related with schizophrenia. But the single SNP
association of this polymorphism with the phenotypes and
symptoms of schizophrenia we have investigated in this study
were not evaluated. According to this, the association of TT
genotype of rs1026882 with the phenotype of suicidal thoughts
in schizophrenia was probably revealed in our study. Also, no
previous studies in the literature were encountered noticing the
SANS parameter avolition-apathy could be related with the CC
genotype of the same SNP which we have found in our sample.
The absence of a disease association in the general patients’
group in our study is still in accordance with the other previously
published studies which report the other non-associated SNPs in
the ERBB4 gene [7].
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Conclusion
To our knowledge, this is the first study to investigate association
of ERBB4 SNP rs1026882 with schizophrenia and some of its
phenotypes in a population from Turkey. Since our sample is limited
to a population living in a single city (Malatya), our results may
not reflect the whole population of Turkey. As conclusion, in this
sample we have not been able to find sufficient evidence to support
the presence of a single SNP association of the SNP rs1026882
in the ERBB4 gene with schizophrenia phenotype. However,
when the SAPS and SANS parameters are considered, avolition
symptom seems more common in the patients with CC genotype
than the ones with CT. In the other hand, separation of the patients
into subgroups according to clinical outcomes of disease revealed,
the TT genotype may have an association with the phenotype
of suicidal thoughts. Since our sample was limited to a small
population from a narrow geographical region, investigation of the
genetic association between rs1026882 and schizophrenia in larger
case-control groups from different populations, and separation
of patients into more homogenous phenotypic subgroups should
reveal more confidential results.
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Abstract
Smoking is the leading cause of preventable death. Epicardial adipose tissue (EAT) surrounds the heart surface and creates local and systemic effects secreting the hormones, cytokines, inflammatory mediators. Previous studies demonstrated that both smoking and EAT have a strong association with inflammation and atherosclerosis.
Our study aimed to determine the relationship of smoking with EAT thickness and inflammation by evaluating smokers and non-smokers. A total of 259 healthy male and
female participants between the ages of 18-65, without a history of chronic disease and with a body mass index within normal limits, were included in a study. EAT thickness measurements were made by transthoracic echocardiography and EAT thicknesses of smokers and non-smokers were compared. In addition, the effects of smoking
and EAT thickness on different inflammatory parameters were evaluated. When the EAT thicknesses were compared between smokers and non-smokers (2.60±1.2), a
statistically significant difference was found in favor of smokers (3.84±1.84) (p<0.001). A moderate positive correlation was found among age, body mass index, smoking
duration in years, pack/year and EAT thickness. The difference among waist circumference, the number of cigarettes smoked daily, diastolic blood pressure, fasting blood
glucose, ALT, AST, total cholesterol, triglyceride, LDL-cholesterol, CRP, uric acid, platelet count, MPV values, platelet/lymphocyte ratio and EAT thickness were found
meaningful, but the weak correlation in different ratios were determined. Smoking was found to be the most important determinant of EAT thickness. Other determinants
of EAT thickness were age, body mass index, CRP and female gender. The significant statistical relationship between smoking and EAT thickness suggests that smoking
increases EAT thickness and inflammatory parameters. Co-assessment of the EAT and blood inflammatory parameters in smokers may guide the initiation of medical
treatment in primary prevention or other therapies.
Keywords: Smoking, epicardial adipose tissue, inflammation

Introduction
Although the relationship between smoking and the pathophysiology
of many diseases has been known for many years, it continues to
cause deaths at an alarming rate worldwide despite the measures
taken to quit smoking. Since many harmful chemical compounds
released by tobacco smoke, cigarette exposure causes endothelial
and platelet dysfunction, lipid metabolism disorder, oxidative stress,
inflammation and atherosclerosis [1,2]. Worldwide, approximately
7.2 million people die each year due to smoking-related
diseases and this number is expected to increase gradually [3].

*Corresponding Author: Resit Coskun, Erzincan Binali Yildirim University,
Faculty of Medicine, Department of Cardiology, Erzincan, Turkey
E-mail: r_coskun79@hotmail.com

Epicardial adipose tissue (EAT) covers up to 80% of the heart
surface. It is an active tissue secreting hormones, cytokines,
and inflammatory mediators. EAT also provides the mechanical
protection of the heart and slightly meets the heart's energy
demand [4]. The harmful and protective effects of EAT are in a
delicate balance. For instance, EAT cells increase leptin production
while impairing adiponectin secretion in hypertensive, metabolic
syndrome, coronary artery disease (CAD) patients and obese
individuals. Decreased adiponectin leads to endothelial dysfunction,
systemic inflammation and increased oxidative stress. Besides, an
increase in leptin causes atherogenic changes in the endothelium
by releasing inflammatory cytokines that negatively affect blood
lipid levels [5-7]. Regarding favorable effects, EAT releases the
cardioprotective adrenomedullin [8]. Since there is no separating
fascia layer between the EAT and myocardium, it can be deemed
a source of inflammatory mediators that directly affect the tissue,
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myocardium and coronary arteries [9, 10]. EAT measurement with
transthoracic echocardiography is an inexpensive procedure that
can be performed in a short time. When EAT thickness is evaluated
with biochemical and metabolic parameters, it can predict many
diseases [11]. High levels of proinflammatory and prothrombotic
substances in patients with thick EAT may trigger the coagulation
system and inflammatory processes, leading to plaque rupture and
thrombus formation, ultimately resulting in diseases such as acute
myocardial infarction [12]. As known, EAT, an indicator of visceral
adiposity, is well correlated with metabolic syndrome components.
The basis of metabolic syndrome is considered to be obesity and
insulin resistance. Previously, a significant correlation was found
among EAT thickness and metabolic syndrome components
such as blood pressure, triglyceride and high-density lipoprotein
(HDL) levels and fasting blood sugar. Worsening of any of these
components increases EAT thickness [13].
Many studies have shown that neutrophil, lymphocyte, platelet
count and mean platelet volume (MPV) values or the ratios of
these values are used as inflammatory markers in the ready-to-use
complete blood count test [14,15]. Recently conducted studies
have been demonstrated the important role of monocytes, HDL
cholesterol and monocyte/HDL ratio in the process of inflammation
and atherosclerosis [16,17]. Uric acid and C-reactive protein
(CRP) are also markers associated with inflammation [18,19].
Although various studies on inflammation and atherosclerosis
were conducted, limited publications evaluated EAT thickness
and inflammation in smokers. The present study aimed to reveal
the relationship among smoking, EAT thickness and inflammation
using easily applicable and non-invasive methods such as
transthoracic echocardiography and laboratory parameters.
Materials and Methods
This study was carried out between July 2018 and July 2019.
Participants were divided into two groups as smokers and nonsmokers, who applied to the Erzincan Binali Yildirim University,
Mengucek Gazi Training and Research Hospital, Internal Medicine
outpatient clinic. Participants consisted of men and women aged
18-65 years. The study was approved by the Erzincan Binali
Yıldırım University Faculty of Medicine Clinical Research Ethics
Committee (Date: 26.06.2018 Issue No: 25/16). For an individual
to be considered a smoker, it was required to be an active smoker
and have a smoking history of at least five packs/year [Pack/year
= (Number of cigarettes smoked per day /20)×(Year smoked)]. For
an individual to be considered a smoker, it was required to be an
active smoker and have a smoking history of at least five packs/
year [Pack/year=(Number of cigarettes smoked per day / 20)×(Year
smoked)]. EAT thickness measurements of the participants were
made by transthoracic echocardiography. Body mass index
[Body mass index (BMI)=Body weight (kg) / Height (m2)],
those below 18.5 kg/m2 and over 24.99 kg/m2, those with active
infection, diabetes mellitus, chronic liver disease, chronic renal
failure, hypothyroidism-hyperthyroidism and hypertension (HT),
patients with left ventricular dysfunction, CAD, revascularization
anamnesis and patient with poor echogenicity were excluded. A
total of 259 people were retrieved, including 119 smokers (24
women, 95 men) and 140 non-smokers (37 women and 103 men),
after those who did not meet the criteria were excluded from the
study. Informed consent forms were obtained from all individuals
participating in the study.
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Measurements Made in the Outpatient Clinic
Stethoscope and air sphygmomanometer (Er-Ka, Germany) were
used in the outpatient setting for blood pressure measurements of
individuals. The pulse rate was recorded by palpation from the
radial artery, and those whose heart rate was not rhythmic were
excluded. Weight and height meters were performed using the
length and weight data (SECA, SecaGmbH&Co. KG. Germany).
The patients' body mass indexes were calculated by dividing the
weight by the square of the height in meters and recorded. The
World Health Organization stated that those with a body mass
index between 18.5 kg/m2 and 24.99 kg/m2 were considered
average weight. We included people with a body mass index
regarded as average weight. Waist circumference measurement
using a non-elastic length gauge was measured from the region that
coincides with the midpoint of the last rib that can be palpated with
the superior iliac crista. A cardiologist performed transthoracic
echocardiography procedures. It was obtained from parasternal
and apical windows with HD11XE (Philips-Netherlands) brand
echocardiography device and S4-2 transducer (frequency range,
2-4 MHz echocardiography probe, Philips-Netherlands) in the
cardiology outpatient clinic. Patients with an ejection fraction of
at least 60% were included. EAT measurements were taken from
the parasternal long-axis window by the cardiologist using twodimensional echocardiography. EAT thickness measurements were
made at the end of systole from the widest part of the echolucent
area between the right ventricular free wall and the parietal
pericardium, where the line drawn as perpendicular as possible to
the aortic annulus determined as the anatomical landmark.
Biochemical Measurements
Serum glucose, alanin aminotransferaz (ALT), aspartat
transaminaz (AST), creatinine, uric acid (Spectrophotometric
analysis, BeckmanCoulter AU2700, Olympus Corporation,
Japan); total cholesterol, HDL cholesterol, and plasma triglyceride
concentrations (Oxidation-based technique, BeckmanCoulter AU
2700, Japan); troid stymulane hormone (TSH) (Chemiluminescence
study, immunoassay system, Centaur XP, Siemens Healthcare,
Germany); complete blood count (Laser optic reading, XN-1000,
Sysmex Corporation, Japan); CRP (Nephelometric method, BN II,
Siemens Healthcare, Germany) were studied in the morning hours
after at least 10 hours of fasting in the central laboratory of our
hospital.
Statistical analysis
The data were analyzed using the program "Statistical Package for
the Social Sciences (SPSS) 22.0" (IBM Corp. Released 2013. IBM
SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM
Corp.). The conformity of the variables to the normal distribution
was examined using the Kolmogorov-Smirnov test. While the
variables were summarized, mean±standard deviation and median
(minimum-maximum) values were presented as descriptive
statistics. While making comparisons between groups, Student's
t-test was used for normally distributed data, while the MannWhitney U test was used for undistributed data. The Chi-square
test was used in the evaluation of categorical data. Correlation
analysis was performed with the Spearman correlation test for
non-parametric data. Variables associated with EAT thickness
were determined in the correlation analysis and the variables
found significant in the correlation analysis were included in the
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linear regression analysis. While performing the linear regression
analysis, age and gender were kept constant in the model as
biological factors. Statistical significance level was accepted as
p<0.05.
Results
The average age of 259 individuals was found to be 32.5±11.9
years. When all individuals were evaluated, the mean body mass
index was found to be 22.3±1.9 kg/m2. The mean EAT thickness
was calculated as 3.17±1.65 mm and the median value of the EAT
thickness was 3 mm (minimum 1 mm-maximum 8 mm).
It was determined that 119 of the 259 individuals (45.9% of
all patients) were smokers and 140 were non-smokers (54.1%
of all individuals). The mean number of cigarettes per day was
calculated as 21.1±8.5 and the mean duration of smoking was
calculated as 14.5±11 years. The mean cigarettes number in packs/
year were calculated as 15.9±16.5 packs/year, and the median
value of smoking in packs/year was ten packs/year (minimum
five packs/year and maximum 90 packs/year). Sixty-one women
(23.6%) and 198 men (76.4%) were included in to present study.
It was determined that 24 (39.3%) of the female participants and
95 (48%) of the male participants were smokers. When smoking
rates were evaluated based on gender, there was no statistically
significant difference (p=0.237). When smoking and non-smoking
groups were compared, a statistically significant difference was
found between EAT thickness (p<0.001) and pulse rate (p=0.044)
(Table 1, Figure 1). Additionally, HDL-cholesterol (p<0.001),
triglyceride (p<0.001), uric acid (p<0.001), monocytes count
(p<0.001), monocyte/HDL ratio (p<0.001), CRP (p=0.001) 0.001),
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white blood count (WBC) (p=0.002), platelet/lymphocyte ratio
(p=0.002), platelet count (p=0.003), neutrophil count (p=0.015)
and ALT (p=0.049) levels were statistically significant in favor of
smokers (Table 2, Figure 2,3). When smoking and non-smoking
groups were compared, although a statistically significant difference
was observed for height and weight values, it was determined
that there was no statistically significant difference between body
mass indexes. It was determined that there were no statistically
significant differences between age, waist circumference, systolic
blood pressure and diastolic blood pressure values (Table 1).
Additionally, no statistically significant difference was found
among fasting blood glucose, lymphocyte count, AST, creatinine,
total cholesterol, low density lipoprotein (LDL) cholesterol, TSH,
MPV levels, MPV/Platelet and neutrophil/lymphocyte ratios
(Table 2).
As a result of the correlation test performed to determine the
parameters related to the EAT thickness, a moderate positive
correlation was found among age, body mass index, year and
pack/year smoking values and EAT thickness. Differences among
waist circumference, the number of cigarettes smoked daily,
diastolic blood pressure, fasting blood glucose, ALT, AST, total
cholesterol, triglyceride, LDL-cholesterol, CRP, uric acid, platelet
count, MPV values, platelet/lymphocyte ratio and EAT thickness
were found meaningful, but the weak correlation in different ratios
were determined (Table 3). To determine the factors predicting
EAT thickness, the statistically meaningful parameters found in
the correlation analysis were included in the linear regression
analysis. Only one of the highly correlated variables was added
to the model. Age and gender were kept constant in the model as
biological factors (Table 4).

Table 1. Demographic, clinical data and epicardial adipose tissue thicknesses of smokers and non-smokers
Parameter
Age (years)**
Height(cm)**
Weight(kg)**
Body Mass Index (kg/m2)**
Waist circumference(cm)*
Systolic Blood Pressure (mmHg)**
Diastolic Blood Pressure (mmHg)**
Pulse Rate (beats/minute)**
EAT Thickness (mm)**

Grup-1 (Smokers), n=119

Grup-2 (Non-smokers), n=140

34.1±13.1

31.2±10.8

29 (19-65)

28 (18-63)

172.9±8.5

166.2±8.3

173 (151-198)

165 (146-195)

67.1±8.9

61.7±8.8

68 (45-95)

60 (45-92)

22.4±1.9

22.3±2

22.9 (18.5-24.9)

22.7 (18.5-24.9)

82.4±8.5

80.5±7.9

82 (65-105)

80.5 (64-100)

114.1±9.6

113.2±8.8

110 (90-140)

110 (100-140)

75.8±6.2

75.1±5.6

80 (60-90)

80 (60-90)

81.4±7.3

79.6±8

82 (64-96)

78 (64-118)

3.84±1.84

2.60±1.2

3 (1-8)

2 (1-6)

p value
0.141
<0.001
<0.001
0.657
0.130
0.355
0.215
0.044
<0.001

* Student's t test was applied.
** Mann-Whitney U test was applied.
(Results in the table are presented as mean±standard deviation and median (minimum-maximum) values).
EAT: Epicardial Adipose Tissue
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As a result of linear regression analysis, age, body mass index,
smoking and CRP were significant determinants for EAT
thickness. In terms of EAT thickness, it was concluded that 1 unit
increase in age increased 0.075 mm, 1 unit increase in body mass
index increased 0.172 mm and 1 unit increase in CRP increased
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0.139 mm of tissue. The effect of smoking on EAT thickness was
determined to be 0.815 mm. It was determined that the male gender
had reduced the EAT thickness by 0.221 mm than females. With
the mentioned variables, 62.3% of the change in EAT thickness
can be explained (R2=0.623, adjusted R2=0.615) (Table 4).

Table 2. Laboratory data of smokers and non-smokers
Parameter
Fasting Blood Glucose (mg/dL)**
ALT (U/L)**
AST (U/L)**
Creatinine (mg/dL)**
Total Cholesterol (mg/dL)**
HDL- Cholesterol (mg/dL)* *
Triglyceride (mg/dL)**
LDL- Cholesterol (mg/dL)**
TSH (mIU/L)**
CRP (mg/L)**
Uric Acid (mg/dL)**
WBC (103/mm3)**
MPV (fL)*
Platelet Count (103/mm3)**
Neutrophil Count (103/mm3)**
Lymphocyte Count (103/mm3)*
Monocyte Count (103/mm3)**
MPV/Platelet Ratio**
Neutrophil/Lymphocyte Ratio**
Platelet/Lymphocyte Ratio**
Monocyte/HDL Ratio**

Grup-1 (Smokers), n=119

Grup-2 (Non-smokers), n=140

89.8±10.4

91±8.9

89 (64-124)

91 (72-123)

17.8±7.7

16.3±7.2

16 (6-41)

14 (7-46)

19.2±4.7

19.3±5.3

20 (10-40)

18 (12-36)

0.83±0.17

0.83±0.13

0.86 (0.40-1.16)

0.8 (0.52-1.25)

167.4±44

169.6±34.6

163 (77-383)

170.5 (100-306)

43.3±10.3

50.7±11.3

43 (22-81)

49.5 (23-77)

119.2±69.1

99.2±66.6

100 (19-394)

77 (36-399)

100.3±38.8

99.1±29.1

96.2 (28.2-301.2)

99 (14.2-200.6)

1.85±0.94

1.85±0.87

1.65 (0.62-4.40)

1.63 (0.58-4.49)

4.76±3.21

3.30±1.83

3.63 (0.15-18)

3.13 (0.12-12.9)

4.85±1.16 4.90

4.26±1.02 4.10

(2-9.1)

(2.2-7.1)

7.8±2.1

7±1.8

7.4 (4-13.5)

6.8 (3-12.2)

10.2±0.99

10.5±0.90

10.3(6.7-12.5)

10.4 (8.2-13.4)

262.1±59.6

288.5±68.7

260 (125-473)

279.5(151-491)

4.68±1.77

4.12±1.53

4.21 (2.21-9.87)

3.81 (0.59-9.41)

2.29±0.57

2.21±0.58

2.28 (1.24-3.99)

2.13 (0.80-4.42)

0.61±0.22

0.48±0.16

0.56 (0.23-1.51)

0.46 (0.16-1.04)

0.04±0.01 0.04

0.04±0.01 0.04

(0.2-0.9)

(0.2-0.8)

2.16±0.97

1.97±0.92

1.85 (0.69-6.16)

1.85 (0.72-6.48)

121±39.1

138.8±47.8

114.9 (49.2-246.4)

129.2 (47.8-310.5)

15.1±7.6

10.1±4.1

13.2 (4.8-47.1)

9.4 (3.47-24)

p value
0.278
0.049
0.072
0.117
0.264
<0.001
<0.001
0.555
0.699
0.001
0.001
0.002
0.104
0.003
0.015
0.256
<0.001
0.051
0.091
0.002
<0.001

* Student's t test was applied.
** Mann-Whitney U test was applied.
(Results in the table are presented as mean±standard deviation and median (minimum-maximum) values.
HDL; High-Density Lipoprotein, LDL; Low-Density Lipoprotein, TSH; Thyroid Stimulating Hormone, CRP; C-Reactive Protein, WBC; White Blood Count, MPV;
Mean Platelet Volume. ALT; Alanine Aminotransaminase, AST; Aspartate Aminotransferase
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Table 3. Correlation analysis of the parameters showing a significant relationship
with the epicardial adipose tissue thickness
Parameter

Correlation coefficient (rs) p value

Age (years)

0.577

<0.001

Body Mass Index (kg/m2)

0.410

<0.001

Waist circumference(cm)

0.329

<0.001

Number of Daily Smoked Cigarettes
(piece)

0.339

<0.001

Smoking Period (years)

0.467

<0.001

Smoking Per Pack/Year

0.443

<0.001

Diastolic Blood Pressure (mmHg)

0.154

0.013

Fasting Blood Glucose (mg/dL)

0.152

0.015

ALT (U/L)

0.169

0.006

AST (U/L)

0.143

0.021

Total Cholesterol (mg/dL)

0.282

<0.001

Triglyceride (mg/dL)

0.263

<0.001

LDL- Cholesterol (mg/dL)

0.294

<0.001

CRP (mg/L)

0.398

<0.001

Uric Acid (mg/dL)

0.163

0.009

MPV (fL)

- 0.153

0.014

Platelet Count (103/mm3)

- 0.141

0.023

Platelet/Lymphocyte Ratio

- 0.151

0.015

Figure 1. Distribution of epicardial adipose tissue thickness values of smokers and
non-smokers

Figure 2. Distribution of uric acid values of smokers and non-smokers

In cases with a p value < 0.05, rs is interpreted as follows to comment on the
correlation
rs: 0.00-0.19: No or negligibly low relationship
0.20-0.39: Poor relationship
0.40-0.69: Moderate relationship
0.70-0.89: Strong relationship
0.90-1.00: Very strong relationship
The plus or minus sign at the beginning of the values indicates the direction of the
relationship (positive correlation or negative correlation).
ALT; Alanine Transaminase, AST; Aspartate Aminotransferase, MPV; Mean
Platelet Volume, LDL; Low-Density Lipoprotein, CRP; C-Reactive Protein
Table 4. Parameters associated with the increase in epicardial adipose tissue
thickness according to the results of linear regression analysis
Parameter

Regression coefficient

Standard error

p value

Fixed Term

-3.875

0.737

<0.001

Age (years)

0.075

0.006

<0.001

Gender

-0.221

0.152

0.148

Body mass index (kg/m2)

0.172

0.035

<0.001

Smoker

0.815

0.133

<0.001

CRP (mg/L)

0.139

0.026

<0.001

R2 (Explanatory coefficient) = 0.623, adjusted R2 = 0.615.
CRP; C-Reactive Protein

Figure 3. Distribution of monocyte/HDL ratio values of smokers and non-smokers

Discussion
The present study reached two important results. Firstly, we
obtained the effects of smoking on EAT thickness and various
inflammatory parameters. Additionally, the variables associated
with EAT thickness were determined and the main factors that
could affect the increased EAT thickness were revealed. The
current study results determined that smokers had a significantly
greater EAT thickness than non-smokers. We found that heart
rate, HDL-cholesterol, triglyceride, uric acid, monocyte count,
monocyte/HDL ratio, CRP, total WBC, platelet/lymphocyte ratio,
platelet count, neutrophil count and ALT levels significantly
increased in favor of smokers. In addition, the main determinants
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of EAT thickness were age, female gender, body mass index, CRP
and smoking, with a strong significance. In a current study, age and
body mass index were moderately correlated with EAT thickness.
Iacobellis et al. determined that the increase in EAT thickness
is directly related to the risk of developing metabolic syndrome
[20]. In another study, EAT thickness increase was associated
with at least two components of the metabolic syndrome, such as
HT, hyperglycemia, and dyslipidemia [21]. Similarly, significant
positive correlations were found in the present study among
EAT thickness increase and waist circumference, diastolic blood
pressure, fasting blood glucose, total cholesterol, triglyceride and
LDL-cholesterol values. EAT thickness increases by 22% over the
age of 65 due to enlarged fat mass, particularly in women [22].
Our linear regression analysis concluded that one year increase in
age increased EAT thickness by 0.075 mm and a 1 unit increase
in body mass index increased 0.172 mm of tissue. Additionally,
having a male gender was associated with reduced EAT thickness
by 0.221 mm than females. With the mentioned variables, 62.3%
of the change in EAT thickness can be explained. However, there
are other parameters (37,7%) affecting EAT thickness that we have
not taken into consideration. It has been determined that the EAT
thickness of individuals with a body mass index above 27 kg/m2
is twice as much as those with a body mass index of less than 27
kg / m2 [23,24]. In line with the previous study, the present study
results show that female gender and older age are associated with
a thicker EAT.
Previous studies postulated that the high blood CRP levels may
predict inflammation and possible atherosclerosis [25,26]. The
current study showed that smoking and high blood CRP levels are
significant determinants for increased EAT thickness. Additionally,
while a moderate positive correlation was found among smoking
in years, packs/year and EAT thickness, a weak correlation was
found between the number of cigarettes smoked per day and EAT
thickness. Consistently with our results, in a study by Rom et al. a
positive correlation was found between the duration of smoking in
packs/year and CRP levels [27]. Again, in a study by Alyan et al.
a positive correlation was found among the number of cigarettes
smoked daily, smoking duration and hs-CRP [28]. In the present
study, in accordance with the literature, CRP levels in smokers
were markedly above the cut-off value. In addition, the CRP levels
were statistically much higher in smokers than in non-smokers.
The relationship between inflammatory parameters and
atherosclerosis is well described before [29]. Considering the close
relationship between EAT thickness and inflammation [30], it can
be suggested that EAT will be thicker in smokers. In the present
study, the mean EAT thickness was 2.6 mm in non-smokers and 3.8
mm in smokers. A previous study showed that an EAT thickness
of approximately 2.5 mm is the cutoff for predicting the presence
of significant atherosclerosis [31]. During routine screening, the
evaluation of epicardial adipose tissue thickness may be considered
in smokers with high inflammatory markers.
As a result of the inhibition of the cyclooxygenase enzyme
and increased thromboxane synthesis, platelets' adhesion and
aggregation properties increase [32]. Although an increase in
platelet activity is observed in chronic smokers, their life span is
shortened [33]. In our study, similar to previous studies, it was
determined that the platelet count was significantly lower in
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smokers than in non-smokers. However, in the context of MPV
and MPV/platelet values, no statistically significant difference
was found between the two groups, although they are used as
inflammatory markers. In a recent study, when smokers and nonsmokers were compared, it was determined that WBC, neutrophil,
monocyte counts and neutrophil-to-lymphocyte ratio (NLR)
increased in smokers. A positive correlation was found between
smoking in packs/year and neutrophil count, monocytes count and
NLR values. No statistically significant difference was found in
terms of the lymphocyte count levels between smokers and nonsmokers [34]. In accordance with the literature, the present study
determined that WBC, neutrophil count and monocyte count
significantly increased and platelet-to-lymphocyte ratio values
decreased in favor of smokers.
Considering the close relationship between atherosclerosis,
inflammation and smoking, it can be concluded that HDL levels
will decrease, triglyceride levels and monocyte/HDL ratio will
increase in smokers. A previous study determined that HDL levels
decreased and triglyceride and LDL levels increased in smokers.
A positive correlation was found among smoking in packs/year
and triglyceride, LDL and total cholesterol levels. A negative
correlation was found between smoking in packs/year and HDL
[35]. In line with the literature, we determined that HDL levels are
decreased, triglyceride levels and monocyte/HDL ratio increase
in smokers. In addition, a statistically significant difference
was found between HDL, triglyceride and monocyte/HDL ratio
when smokers and non-smokers were compared. No statistically
significant difference was found between total cholesterol and
LDL levels.
Blood uric acid levels have been found to be strongly associated
with systemic inflammatory markers such as CRP and interleucin-6
[36]. In a study evaluating the occurrence of subclinical coronary
atherosclerosis in smokers, uric acid levels were significantly higher
in smokers than in non-smokers [37]. According to Pekmez et al.,
exposure to cigarette smoke for more than sixty days increased
uric acid levels in rats [38]. The present study's positive correlation
and statistically significant relationship between smoking and uric
acid levels suggest that smoking has an inflammatory effect.
Since cigarettes possess a high nicotine ratio, smoking increases
circulating catecholamines, thus stimulating the sympathetic
nervous system resulting in increased heart oxygen demand,
myocardial contraction, heart rate and blood pressure [39]. A
comprehensive meta-analysis study determined that smoking
is also associated with high resting heart rate levels. The resting
heart rate of a person who smokes an average of 20 cigarettes a
day increases by seven beats/minute. However, there was no
significant difference in blood pressure values and HT risks of
smokers [40]. In our study, it was determined that the heart rate
of smokers increased significantly compared to non-smokers.
However, no statistically significant difference was found between
them in systolic and diastolic blood pressure values. We thought
that the absence of a significant change in blood pressure values
in long-term smokers might be due to the decrease in the body's
neurochemical responses to the chemical content of cigarettes.
Conclusion
The present study determined the positive correlation between
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smoking and EAT thickness. Smoking was also well-correlated
with inflammatory and metabolic markers. EAT measured by
echocardiography, a non-invasive and easily accessible method,
may help predict the risk of atherosclerotic events in smokers.
Co-assessment of the EAT and blood inflammatory parameters
in smokers, in addition to traditional risk assessment, may guide
the initiation of medical treatment in primary prevention or other
therapies. In the light of large-scale studies, EAT thickness can
be accepted as one of the risk factors for atherosclerosis and used
routinely over time in smokers.

13. Rabkin SW. The relationship between epicardial fat and indices of obesity
and the metabolic syndrome: a systematic review and meta-analysis. Metab
Syndr Relat Disord. 2014;12:31-42.

Study Limitations: The effects of passive cigarette smoke could
not be evaluated. Although the same cardiologist made all EAT
thickness measurements, the echocardiography procedure is
clinician-dependent. Considering millimetric measures were
made, it can be thought that errors may have occurred. Due to the
single-center and cross-sectional nature of the study, the inability
to establish a cause-effect relationship to interpret the findings and
the number of patients not reflecting the entire population are also
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Abstract
Diagnosis of hip pathologies in the pediatric age group has difficulties. This study aimed to evaluate the hip diseases and prevalences detected by magnetic resonance
imaging (MRI) in patients presenting with a preliminary diagnosis of hip pain. The MRI scans of pediatric patients who underwent hip MRI were re-evaluated retrospectively. Clinical and laboratory findings, pathology reports, operation and follow-up notes from the hospital information system, and MRI findings were re-evaluated as a
whole and noted. It was examined whether there was a correlation between the prevalence of pathologies and the demographic data, such as age and gender. A total of 101
pediatric patients with hip pain were included in the study. The mean age was 12.29±3.35. Of these patients, 36 (35.6%) were female, and 65 (64.4%) were male. There
was right hip involvement in 29 (28.7%), left hip in 47 (46.5%), and bilateral hip involvement in 25 (24.8%) patients. Legg-Calvé Perthes (LCP) disease was the most
common final diagnosis seen significantly more frequently in males (p=0.016). Ischiofemoral impingement was significantly more common in girls (p=0.004). Avulsion
fractures were significantly more commonly detected by patients over 10 years of age (p=0.019). Similarly, ischiofemoral impingement was more common in patients over
10 years of age (p=0.040). On the contrary, LCP disease was significantly more common in patients under 10 years of age (p<0.001). We observed that hip pathologies in
children show significant differences between different age groups and genders. Because wrong and delayed diagnosis can cause irreversible joint destruction and early
development of osteoarthritis, a fast and accurate diagnosis of hip pathologies in children is critical. Therefore, MRI plays a crucial role in the differential diagnosis of hip
diseases, determining the correct treatment methods, and postoperative follow-up.
Keywords: Pediatric hip, pediatric hip pain, Legg-Calvé Perthes disease, femoral head epiphyseal slippage, ischiofemoral impingement, avulsion fracture, magnetic
resonance imaging

Introduction
Hip pain in children is often accompanied by a protective limp and
reduced mobility and is sometimes concomitant with groin pain,
thigh pain, and gait disturbances [1]. Clinical evaluation is complex,
and radiological imaging methods usually play an essential role in
the diagnosis. Although radiography is the primary imaging method,
ultrasonography (USG) and MRI are frequently used in imaging
the hip joint and related structures [2]. Due to its high soft-tissue
resolution, MRI provides detailed information about cartilage,
synovium, bone marrow, and soft tissues around the hip [3].
Pediatric hip diseases vary according to the age of the patients. While
transient synovitis, septic arthritis, or LCP disease are common in
young children, slipped femoral epiphysis and apophyseal avulsion

*Corresponding Author: Ferhat Yildirim, University of Health Sciences,
Diskapi Yildirim Beyazit Health Application and Research Center, Department of
Radiology , Ankara, Turkey E-mail: ferhatyildirim58@gmail.com

fractures are more common in older children [4]. Therefore, the
patient’s age should be considered to reach a provisional diagnosis.
In this study, we aimed to evaluate the frequencies of traumatic
and non-traumatic diseases in pediatric patients who underwent
hip MRI for hip pain. We also aimed to review the distribution
of these pathologies according to gender and age groups.
Materials and Methods
Patient population
This retrospective study was approved by the hospital’s institutional
ethics board (Approval Date:03.05.2021, No:110/05), and informed
consent was not required. Pediatric patients who underwent
standard hip MRI examination were evaluated retrospectively
from the picture archiving and communication system (PACS).
Between January 2016 and December 2020, 158 patients with a
preliminary diagnosis of hip pain were evaluated. No abnormality
was detected in MRI examination in 49 patients. Due to technical
reasons and motion artifacts of the MRI examinations, 9 cases
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were not included in the study. A total of 101 pediatric patients
were included in the study.
MRI protocol
All patients underwent MRI examination in the supine position
with an 18-channel body coil using a 1.5 Tesla (MAGNETOM
Aera; Siemens, Erlangen, Germany) MRI system.
Standard MRI protocol included; transverse T1-turbo spin-echo
(TSE) weighted image (WI) (TR=434 ms, TE=10 ms, slice
thickness=3.0 mm, NEX=2, FOV=250 mm, flip angle=180°),
transverse fat-suppressed TSE T2 WI (TR=4650 ms, TE=60 ms,
slice thickness=3.0 mm, NEX=1, FOV=250 mm, flip angle=150°),
coronal TSE T1 WI (TR=561 ms, TE=12 ms, slice thickness=3.0
mm, NEX=2, FOV=280 mm, flip angle=180°), fat-suppressed
coronal TSE T2 WI (TR=4650 ms, TE=60 ms, slice thickness=3.0
mm, NEX=1, FOV=280 mm, flip angle=150°). All sequences
were performed involving both two hips.
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bilateral hip involvement in 25 (24.8%) patients.
Bone marrow edema was seen in 67 patients (66.3%). Softtissue edema in 43 (42.5%) patients, joint effusion in 42 (41.6%),
fracture line in 28 (27.7%), sclerosis of the epiphysis in 16
(15.8%), flattening of the epiphysis in 12 (12.9%), coxa magna
in 5 (5%), synovitis in 5 (5%), shortening and thickening of the
femoral neck in 4 (4%), subchondral cysts in 3 (3%) patients were
noted, respectively.
Stress fracture was seen in 11 of the patients. The stress fracture
was in the inferior pubic ramus in 3 (3%) of these patients, in the
sacral area in 4 (4%) and, the femoral neck in 4 (4%) patients
(Figure 1a, b, c). Avulsion fractures had detected in 11 patients. 6
(5.9%) of these patients had in the tuber ischiadicum, and 5 (5%)
of them in the anterior inferior iliac spine (Figure 2a, b). Femoral
neck fracture was observed in 2 patients. In one of these, the
fracture was at the intertrochanteric level and avascular necrosis
developed at the femoral head (Figure 3a, b).

In addition, two planes (transverse and fat-suppressed coronal)
T1 WIs were performed in patients using contrast media after a
0.1 mmol/kg dose of gadolinium-based contrast material was
administered. Intravenous Gadolinium-based contrast material
was used in 7 patients (6.9%).
Evaluation of MRI examinations
All MRI images were re-evaluated by a radiologist with 20 years
of experience in musculoskeletal radiology. Hip joint space,
joint effusion, synovitis, bone marrow edema, soft-tissue edema,
cartilage structures, subchondral bone structure, epiphyseal
structure, acetabular labrum, foreign bodies, joint dysplasia,
trochanteric bursitis, tendinitis, femoroacetebular impingement,
ischiofemoral impingement, snapping hip disease, fracture,
avascular necrosis, coxa magna, femoral neck morphology, mass,
presence of sacroiliitis, osteitis and enthesitis were investigated
in MRI examination. It was evaluated whether the lesions were
unilateral or bilateral. The presence and pattern of contrast
enhancement were recorded in patients given contrast material.
The relationship of pathologies detected by MRI examination with
age and gender was investigated.

Figure 1. In different patients, a hypointense line compatible with insufficiency
fractures and accompanying hyperintense bone marrow edema are seen in a)
left inferior pubic ramus, b) left sacral region, and c) right femoral neck in fatsuppressed T2 WIs

In addition, radiography and USG findings of the patients were
evaluated. Basic demographic data (age and gender), the clinical
and laboratory findings of the patients, pathology results, followup, and operation findings through the hospital information system
were searched. The patients were divided into two groups over and
under 10 years of age, and evaluation and comparison were made.
Statistical analysis
Statistical analysis was performed using SPSS 21 (IBM, Chicago,
IL, USA) software. Categorical variables were given as numbers
and percentages, and continuous variables were represented as
mean ± standard deviation (SD). The Chi-square test was used to
compare categorical variables between groups. A p-value of <0.05
was considered statistically significant in all analyses.

Figure 2. In different patients, linear hypointense avulsion fractures and
accompanying hyperintense bone marrow edema are seen in a) left tuber
ischiadicum and b) right anterior inferior iliac spine in fat-suppressed T2 WIs

Results
The mean age of 101 patients was 12.29 ± 3.35. Of these patients,
36 (35.6%) were female, and 65 (64.4%) were male. There was
right hip involvement in 29 (28.7%), left hip in 47 (46.5%), and

Figure 3. a) On the coronal CT image, the intertrochanteric fracture is seen on
the right b) No fracture line is observed in the coronal T1 WI one year later.
Irregularity, volume loss, sclerosis, and edema are seen in proximal femoral
epiphysis compatible with avascular necrosis
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Muscle strain was seen in one patients in the rectus femoris.
Leukemic infiltration was found in 2 patients. One of them
was chronic myeloid leukemia (CML), and the other was acute
lymphoblastic leukemia (ALL).
Developmental dysplasia of the hip (DDH) was observed in one
patient. Coxa vara and coxa valga were seen in 2 patients each
(Figure 4a, b). 2 of 7 patients with sacroiliitis had osteitis in the
proximal femur, and enthesitis was accompanied in one patient
(Figure 5). The overall diagnoses of the patients are summarized
in Table 1.
Table 1. Distribution of diagnoses and bilaterality rates in patients who underwent hip MRI
Diagnosis
Transient synovitis
Legg-Calvé Perthes
Slipped femoral head epiphysis
Stress fracture
Avulsion fracture
Ischio femoral impingement
Snapping hip syndrome
Muscle strain
Femoral neck fracture
Morel-Lavallee lesion
Sacroiliitis
Developmental hip dysplasia
Coxa vara
Coxavalga
Epiphysealedema
Trochanteric bursitis
Osteoid osteoma
Fibrous displasia
Eosinophilic granuloma
Fibrous cortical defect
Simple bone cyst
Chondroblastoma
Leukemia

n
9
16
11
11
11
9
2
1
2
1
7
1
2
2
4
1
2
2
1
1
2
1
2

%
8.9
15.9
10.9
10.9
10.9
8.9
2
1
2
1
6.9
1
2
2
4
1
2
2
1
1
2
1
2

Bilaterality (n)
2
3
1
0
1
5
1
0
0
0
3
1
1
2
2
1
0
0
0
0
0
0
2

%
22.22
18.75
9.09
0
9.09
55.55
50
0
0
0
42.85
100
50
100
50
100
0
0
0
0
0
0
100

Figure 5. In a 14-year-old male patient with fat-suppressed coronal T2 WI, edema
compatible with sacroiliitis on the right (white arrow). Intertrochanteric edema
concomitant great trochanteric edema on the right is consistent with osteitis. There
is soft tissue edema medially compatible with osteitis (white arrows)

Figure 6. In a 9-year-old male patient, on coronal T1 WI (a) and fat-suppressed T2
WI (b), irregularity in the right femoral proximal epiphysis, volume loss, sclerosis,
and marked edema in the femoral neck are consistent with Legg-Calvé Perthes
disease

Figure 4. a) Bilateral coxa valga b) bilateral coxa vara appearances in two different
patients in coronal T1 WI

LCP disease was seen statistically significantly more frequently
in males (p=0.017) (Figure 6a, b). Ischiofemoral impingement
was significantly more common in girls (p=0.001) (Figure 7a, b).
When the patients were grouped as over and under 10 years of
age, avulsion fractures were seen significantly more frequent in
the over 10 years of age group (p=0.016). Similarly, ischiofemoral
impingement was more common in patients over 10 years of
age (p=0.036). LCP disease was significantly more common in
the patient group under 10 years of age (p<0.001). Although the
incidence of slipped capital femoral epiphysis was higher over the
age of 10, it was not statistically significant (p=0.103) (Figure 8)
(Table 2).

Figure 7. In a 15-year-old girl, bilateral ischiofemoral impingement is seen on
axial T1 WI (a) and fat-suppressed T2 WI (b). Edema in bilateral quadratus femoris
muscle and fatty atrophy on the left is seen
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Table 2. Distribution of diagnoses according to gender and age
Gender
Diagnosis

Girl

Age

Boy

p value

≤10 year

> 10 year

p value

Transient synovitis

2

7

0.312

5

4

0.085

Legg-Calvé Perthes

1

15

0.017

13

3

<0.001

Slipped femoral head epiphy-sis

1

10

0.046

1

10

0.103

Stress fracture

6

5

0.146

3

8

0.579

Avulsion fracture

2

9

0.173

0

11

0.016

Ischio femoral impingement

8

1

0.001

0

9

0.036

Snapping hip syndrome

0

2

-

1

1

-

Muscle strain

0

2

-

0

2

-

Femoral neck fracture

1

1

-

0

2

-

Morel-Lavallee lesion

0

1

-

0

1

-

Sacroiliitis

1

6

0.484

3

4

0.327

Developmental hip dysplasia

1

0

-

0

1

-

Coxa vara

0

2

-

1

1

-

Coxa valga

1

1

-

1

1

-

Epiphyseal edema

4

0

-

1

3

-

Trochanteric bursitis

1

0

-

0

1

-

Osteoid osteoma

2

0

-

2

0

-

Fibrous displasia

1

1

-

0

2

-

Eosinophilic granuloma

0

1

-

1

0

-

Fibrous cortical defect

1

0

-

0

1

-

Simple bone cyst

1

1

-

1

1

-

Chondroblastoma

0

1

-

0

1

-

Leukemia

1

1

-

1

1

-

Figure 8. In a 13-year-old male patient, inferior displacement of the femoral head
and the enlargement of the physis line are consistent with the shift of the epiphysis
of the left femoral head on coronal T1 WI

Discussion
The hip joint carries all the individual’s weight throughout life
and must withstand heavy stresses. Morphology must be normal
to maintain its function throughout life. Disturbances in the
development of the hip joint and different diseases in childhood
cause deterioration in joint morphology, leading to the development
of osteoarthritis in the early period. MRI has a critical role in
diagnosing pre-and post-ossification diseases and evaluating them
in the pre-and post-treatment period during hip joint development
[5].
In our study, the most common disease was LCP disease. Joint
effusion, volume loss in the femoral epiphysis, sclerosis, and
fragmentation were observed in the patients. Although LCP disease

can be seen in all childhood periods, it usually occurs between the
ages of 4 to 7. It is about 4-5 times more common in boys. In 10-15%
of LCP patients, the involvement is asynchronous bilateral [6,7]. In
our study, 3 (20%) of the LCP cases had bilateral asynchronous hip
involvement, and it was significantly more common in boys under
10 years of age, similar to the literature. The primary pathology in
LCP disease is idiopathic osteonecrosis of the immature femoral
head epiphysis. The disease presents clinically with limitations of
movement and pain. While radiographs are normal in the early
period, MRI is the gold standard in demonstrating ischemic
changes in the epiphysis. In MRI, the epiphysis is seen in the
early avascular phase, hypointense in T1 WI, and hyperintense
in T2 WI due to edema. In the late avascular stage, the necrotic
epiphysis appears hypointense on all sequences, with a crescent
sign secondary to a subchondral fracture. Dynamic contrastenhanced MRI does not show enhancement in the epiphysis of
the femoral head in the avascular phase [5,6]. Joint effusion and
synovial hypertrophy accompany, and lateral subluxation of the
femoral head occurs. Although the femoral head is reshaped in
the following period, various degrees of deformation occurs in the
femoral head [8].
Other common lesions in our study were slipped capital femoral
epiphysis, stress fractures, and avulsion fractures. The slipped
capital femoral epiphysis is a Salter-Harris type I fracture of
the proximal femoral physis, and the femoral neck is displaced
anterosuperiorly. Hence, the epiphysis appears to be displaced
posteriorly [9]. It is common in adolescent males. Obesity, trauma,
and endocrinopathy are the most critical risk factors. MRI findings
are based on morphological changes at the head-neck junction and
abnormal signal changes at the physis level. The simultaneous
bilateral presentation has been reported in approximately 20-50%
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of the patients [5]. In our study, it was more common in the group
over 10 years of age. In this study, it was observed bilaterally in
only one case.
Stress fractures occur secondary to repetitive microtraumas.
Playing new sports or suddenly increasing the intensity of sports
activity are risk factors. Its diagnosis is crucial because it causes
delayed union, malunion, or nonunion if activity continues without
treatment and recovery. It most commonly affects the inferior
pubic ramus, sacrum, and femoral neck in the pelvic region. It is
not easy to diagnose on radiographs, but MRI has a sensitivity
ranging from 86-100% [10].
Avulsion fractures occur secondary to the immature skeleton being
forced by the muscles. Trauma or overusing is a risk factor. It is
common in adolescents who play sports, where the apophysis is
weaker than the tendon. It is most commonly seen in the tuber
ischiadicum but can be seen in the pelvic region, in bone structures
such as the anterior inferior iliac spine, and the symphysis pubis.
In our study, it was common in the adolescent group and tuber
ischiadicum. MRI is the most appropriate tool for evaluating
avulsion fractures and accompanying muscle injuries and guides
treatment planning [11].
There are different impingement syndromes, such as
femoroacetabular, anterior inferior iliac spine, ischiofemoral,
and iliopsoas impingement [10]. However, the only impingement
syndrome observed in our study was ischiofemoral impingement.
It was seen significantly more frequently, especially in female
patients over 10 years of age, and was not uncommon compared
with other hip pathologies. In ischiofemoral impingement, there
is narrowing between the trochanter minor of the femur and the
ischial tuberosity. When this gap narrows, edema, tearing, and
fatty atrophy occur in the quadratus femoris muscle [12].
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Juvenile inflammatory arthritis can affect the hip or sacroiliac
joints. It may be unilateral but is often bilateral. It usually affects
children older than 4-5 years. Radiographs can show erosions in
the bone structure and narrowing of the joint space, but MRI shows
soft tissue changes, synovitis, and bone marrow changes, allowing
early diagnosis [13,14]. In this study, sacroiliitis was present in
6.9% of the cases. None of the cases had hip joint involvement.
The diagnosis of snapping hip syndrome is based on clinical
examination findings. As a clinical sign, there is a sound or
sensation during repetitive hip flexion or adduction. It is common
in adolescent athletes who do a lot of flexion and adduction.
There are different types. It is formed by the friction of the gluteal
tendons or the iliotibial band against the greater trochanter during
movement. Tendon thickening and increased signal in fluidsensitive sequences can be seen in MRI [12].
Benign or malignant tumoral lesions can be seen in the hip joint and
surrounding soft tissues. Benign lesions include osteoid osteoma,
aneurysmal bone cyst, simple bone cyst, chondroblastoma,
exocytosis, and osteoblastoma [13]. Among the malignant lesions,
osteosarcoma and Ewing's sarcoma are the most common primary
malignant tumors in children [15]. Metastases, lymphoma, and
leukemia can also be seen in children. In addition, Langerhans cell
histiocytosis, which can affect children of all ages, can be seen in
different ways from solitary bone lesions (eosinophilic granuloma)
to widespread skeletal involvement. MRI is a preferred technique
for diagnosis and local staging by evaluating tumor size, bone
destruction, bone marrow, and soft tissue involvement [13]. In this
study, fibrous dysplasia, eosinophilic granuloma, fibrous cortical
defect, and chondroblastoma were found, with osteoid osteoma
and simple bone cyst being the most common in the benign group.
There was one case of ALL and one CML but not primary sarcoma
in the malignant group.

Transient synovitis is the most common cause of non-traumatic
hip pain among children. It is a self-limiting acute inflammatory
disorder of the hip. Although its etiology is unknown, it is
suggested that viral infections may be the cause, and it is the most
common cause of limping in children. It is usually seen in children
aged 4-8 years. The male/female ratio is 2:1, and approximately
5% of cases have bilateral involvement. Diagnosis is based on
clinical findings; the most critical finding is effusion in the joint,
which is almost non-specific. It can occur in many infectious and
non-infectious pathologies. Laboratory findings help distinguish
it from septic arthritis. MRI can be performed to evaluate other
possible lesions if clinical findings persist [4]. In our study, it was
seen in approximately 8.9% of the cases, and 22% of the transient
synovitis cases were bilateral.

Conclusion

Septic arthritis, which can be confused with transient synovitis,
is an emergency condition and usually occurs within 2 years.
Delayed diagnosis causes joint destruction and permanent damage.
It may accompany osteomyelitis. The absence of effusion in the
joint usually excludes the disease. In a patient with joint effusion
and high inflammatory markers, the probability of septic arthritis
is relatively high. MRI is generally not needed for diagnosis, but
it is used to evaluate accompanying osteomyelitis [13]. We did not
detect septic arthritis in any of the cases in our study. The reason
may be that the diagnosis was made in patients without the need
for MRI.

Ethical approval
The study was approved by the University of Health Sciences Diskapi Yildirim
Beyazit Health Application and Research Center Ethical Committee (2021/110-05)

In conclusion, hip pathologies in children show significant
differences between different age groups and genders. Early and
accurate diagnosis of traumatic or non-traumatic hip pathologies
is of critical importance. MRI is a very effective diagnostic tool
in the diagnosis of pediatric hip pathologies. It should be used as
a problem solver, especially in pediatric cases without abnormal
findings on radiography but persistent clinical findings.
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Abstract
It was aimed to investigate the course of coronavirus disease 2019 (COVID-19) in patients with kidney transplants in a single center. Nine COVID-19 patients with kidney transplants were evaluated concerning demographic, physician examination, clinical and laboratory characteristics, and outcome. Patients’ mean age was 50.7±9.22
years. Of nine patients, five (55.6%) were male. As accompanying disorders, diabetes mellitus and hypertension were present in two (22.2%) and seven patients (77.8%),
respectively. Four (44.4%) patients required hospitalization in the intensive care unit (ICU). The mean length of stay in ICU was 1.67±2.5 days. While three (33.3%) were
required for non-invasive mechanical ventilation, four (44.4%) patients needed to be supported with invasive mechanical ventilation. Although five patients (55.6%) were
discharged with recovery, four (44.4%) died. In kidney transplant patients, COVID-19 has a high mortality rate. Close follow-up and early treatment of these patients are
important.
Keywords: COVID-19, kidney transplantation, mortality

Introduction

Materials and Methods

Coronavirus-2019 disease (COVID-19) due to severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2) is a serious
global threat to human health and has led to the deaths of nearly
6.029.852 individuals from the end of 2019 to the present [1].
Infections tend to be more serious in organ transplant patients,
and patients transmit the virus for a longer period of time [2].
Based on the large series investigating COVID-19 disease and
kidney transplantation, it has been demonstrated that COVID-19
has a more serious course in such patients, and the admissions to
intensive care units (ICU) and mortality rates are higher [3]. In
line with this information, we aimed to investigate the course of
COVID-19 in kidney transplant patients hospitalized in our facility.

This study was conducted in the university hospital of Medical
School at Usak University, between 20th March 2020 and 30th
January 2021. The patients with kidney transplantation with
positive SARS-CoV-2 detected through the reverse transcriptasepolymerase chain reaction (RT-PCR) test and followed-up due
to COVID-19 disease were included in the analysis. The data of
nine patients were obtained from the hospital automation system.
The study was approved by the local ethical committee of Usak
University School of Medicine. The patients with COVID-19
admitted to the pandemic clinics and intensive care unit (ICU) in
our facility had undergone kidney transplantion in other centres.
The patients were evaluated in terms of age, gender, height,
weight, body mass index (BMI), the existence of accompanying
comorbid diseases, and type and duration of the transplantation.
The patients' complaints at the time of admission to the hospital,
vital signs on admission, such laboratory findings as biochemistry,
blood gas, complete urinalysis, hemogram, procalcitonin,
lactate dehydrogenase (LDH), D-Dimer, ferritin, and hemostasis
parameters on the first admission to the hospital, thorax computed
tomography (CT) findings, immunosuppressive therapy
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administered to each patient, COVID-19 treatment, antibiotic
therapy, need for renal replacement, length of stay in the hospital
and ICU, the requirement for non-invasive and invasive mechanical
ventilation, and mortality rates were evaluated retrospectively.
Statistical Analysis
The Statistical Package for Social Sciences (SPSS) for Windows,
version 22.0 software package was used to perform the statistical
analyses (SPSS Inc., Chicago, IL, USA). The distributions within
the normal limits were determined through the KolmogorovSmirnov and Shapiro-Wilk tests. The data were expressed as
mean, frequency, and percentages.
Results
The mean age of nine patients was calculated as 50.7±9.21 years.
Of nine patients, five (55.6%) and four (44.4%) were male and
female, respectively. The mean BMI scores were 25.82±521 kg/
m2. As accompanying disorders, there was diabetes mellitus (DM)
in two (22.2%) and hypertension (HT) in seven (77.8%) patients.
Given the tabulation of other accompanying disorders, we detected
that there were two (22.2%) patients with heart disease, two
(22.2%) with chronic obstructive pulmonary disease (COPD), one
(11.1%) patient with asthma, and one (11.1%) patient with familial
Mediterranean fever (FMF). The etiologies of kidney diseases
detected were as follows: HT in four (44.4%) patients, DM, and
HT in two (22.2%), FMF in one (11.1%), pyelonephritis in one
(11.1%), and unknown etiology in one (11.1%) patient. The mean
transplantation time was 7.63±4.31 years. Of nine patients, seven
and two patients had a history of transplantation from a related
living donor and cadavers, respectively.
As to the symptoms, there were seven (77.8%) patients with
shortness of breath, three (33.3%) with fever, six (66.7%) with
fatigue, one (11.1%) with diarrhea, and seven (77.8%) with
cough. As the most common symptoms, shortness of breath and
cough were observed. Seven (77.8%) patients were detected to
have respiratory distress on admission. In terms of the laboratory
findings, four (44.4%) patients displayed lymphopenia, and five

Med Science 2022;11(3):1172-5

(55.6%) were with increased LDH. The data of the laboratory
findings are presented in Table 1. The patients were also evaluated in
terms of disease severity. The patients with mild clinical symptoms
without dyspnea or any sign of viral pneumonia on thorax CT
findings were defined as those with mild disease. However, those
with the symptoms like fever and cough, dyspnea, and signs of
viral pneumonia on thorax CT findings were categorized as those
with moderate disease, and the cases requiring oxygen support on
admission and bilateral diffuse involvement on thorax CT were with
severe disease. Considering the CT findings and clinical findings;
mild COVID-19 involvement was found in one patient, moderate
and severe COVID-19 involvements were also determined in five
and three patients, respectively. Of these patients, seven exhibited
the classical CT findings of COVID-19 infection, and the probable
CT findings of COVID-19 disease were found in one patient. PCR
test findings of eight (88.9%) patients were positive. One patient
with a negative PCR test was considered to have COVID-19
based on thorax CT findings. Although three patients (33.3%)
developed acute kidney injury during the hospitalization, the
renal replacement therapy was administered only in one patient.
Additionally, seven (77.8%) patients required oxygen support, and
four (44.4%) patients were also required for the hospitalization in
ICU. Considering the mean length of stay in ICU and the mean
hospitalization time, the mean rates were detected as 1.67±2.5
days and 10.33±8.19 days, respectively. Although the need for
invasive mechanical ventilation developed in four (44.4%)
patients, three (33.3%) patients showed requirements for noninvasive mechanical ventilation. While five patients (55.6%) were
discharged from the hospital with recovery, four (44.4%) patients
(all male) died within the study period, each was hospitalized in
ICU and followed up through intubation. Of these patients, the first
(60 years) patient was with COPD and severe lung involvement on
thoracic CT; the second (49 years) having coronary artery disease
(CAD) and HT displayed severe lung involvement; the third was
a 58-year-old individual with CAD and HT along with moderate
lung involvement; however, the fourth (43 years) with HT had
moderate lung involvement and received hemodialysis treatment.
The laboratory findings, such as lymphopenia, and elevation in
CRP, D-dimer, and LDH were found in all these patients.

Table 1. Laboratory Findings of Patients Undergoing Renal Transplantation
1

2

3

4

5

6

7

8

9

Age (years)

50

60

49

58

62

51

32

51

43

Gender

F

M

M

M

F

M

F

F

M

BMI (kg/ )

25.00

22.50

23.90

27.00

19.50

25.80

22.90

38.00

27.80

Basal creatinine value (0.7-1.3 mg/dL)

1.02

1.47

1.05

1.22

1.53

1.54

0.79

0.95

2.54

Creatinine value on admission (0.7-1.3 mg/dL)

0.98

1.22

1.01

1.42

3.98

1.34

1.09

1.18

6.31

GFR on admission (90-120 mL/min)

67.76

64.04

86.93

54.06

11.44

60.90

67.11

53.36

9.90

Creatinine value during follow up (0.7-1.3 mg/dL)

1.10

1.78

Unknown

1.04

0.94

1.31

Unknown

0.83

3.75

WBC (4-10.5 10ˆ3/µL)

6.09

10.16

4.18

5.50

11.44

6.35

7.48

6.48

6.94

ALC (0.8-4 10ˆ3/µL)

1.55

0.46

0.59

1.03

1.21

1.67

0.51

1.12

0.37

Hgb (14-18 g/dL)

9.60

10.80

14.30

12.80

13.10

14

10.70

15.10

9.80

LDH(100-250 U/L)

478

484

Unknown

495

201

184

180

371

345

CRP (0.1-5 mg/L)

92.60

165.70

81.60

39.60

53.40

2.30

29.70

44

85.10

D-Dimer (0-550 ng/mL)

1791

4381

867.30

3398

1216

505

1684

368.9

34.50

Ferritin (18.5-306 µg/L)

217

Unknown

993.20

187.40

1650

331.30

31.20

444.10

7

ALC: Absolute lymphocyte count, BMI: Body mass index, CRP: C-reactive protein, F: Female GFR: Glomerular filtration rate, Hgb: Hemoglobin, LDH: Lactate
dehydrogenase, M: Male, WBC: White blood cell
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All hospitalized patients received a combined treatment of
favipiravir, low-molecular-weight heparin (LMWH), and
corticosteroid against COVID-19 infection. As well as one patient
administered with immune plasma therapy, eight (88.8%) were
detected to receive antibiotic treatment.
Patients’ immunosuppression treatment modalities administered
before the hospitalization were detected to be as follows: Three
(33.3%) patients were treated with mycophenolic acid, tacrolimus,
and prednisolone, one with mycophenolic acid, sirolimus, and
prednisolone, three (33.3%) with tacrolimus and prednisolone,
one with cyclosporine and prednisolone, and one patient also with
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mycophenolic acid and prednisolone. During the treatment period,
the treatment regimes with mycophenolic acid and cyclosporine
were found to be discontinued in four patients and one patient,
respectively. The reason of cyclosporine discontinuation was
the patient could not tolerate the drug because of nausea and
vomitting. In two patients, however, the existing medications were
continued. While the treatment with prednisolone was continued
in two patients at the same dose, the treatment was changed
into a regime with iv methylprednisolone in seven patients. The
methylprednisolone treatment was given to the patients at a dose
of 40-80 mg/day.

Table 2. Mortality rates in studies performed in different centers
The centers where the study was
performed

Number of
Mortality(%)
Dying Pati-ents

Study Authors/References

Patients’ Number

A retrospective study invol-ving 34
centers in Turkey

Oto OA, Ozturk S, Turgutalp K, Arici M, et al. Predicting the
outcome of COVID-19infection in kidney transplant recipients.
BMC Nephrolgy (2021) 22:100

109

14

12.8

Montefiore Medical Center (Bronx, New
York, USA)

Akalin E, Azzi Y, Bartash R, et al. Covid-19 and Kidney Transplantation. N Engl J Med 2020; 382:2475-2477

36

10

28

Abrishami et al. (Iran)

Abrishami A, Samavat S, Behnam B, et al. Clinical Course, Imaging Features, and Outcomes of COVID-19 in Kidney Transplant
Recipients. Euro-pean Urology 78 (2020); 281-286

12

8

66.7

Sánchez-Álvarez et al. (Spain)

Sánchez-Álvarez JE, Fontán MP, Martín CJ, et al. Status of SARSCoV-2 infection in patients on renal replacement therapy. Report
of the COVID-19 Registry of the Spanish Society of Nephrology
(SEN). Nefrologia. 2020;(x x).

122

53

43

Ravanan et al. (England)

Ravanan R, Callaghan CJ, Mumford L, et al. SARS-CoV-2 infection and early mortality of waitlisted and solid organ transplant
recipients in England: a national cohort study. Am J Transplant.
2020. doi:10.1111/ajt.16247

489

128

26

Cravedi et al. (USA-Italy-Spain)

Cravedi P, Mothi SS, Azzi Y, et al. COVID-19 and kidney transplantation: Results from the TANGO International Transplant
Consortium. Am J Transplant. 2020;(June):1-9.

144

46

32

Kates et al. (USA)

Kates OS, Haydel BM, Florman SS, et al. COVID-19 in solid organ transplant: A multi-center cohort study. Clin Infect Dis. 2020.

318

57

18

Lubetzky et al. (New York, USA)

Lubetzky M, Aull MJ, Craig-Schapiro R, et al. Kidney allograft
recipients, immunosuppres-sion, and coronavirus disease-2019: a
report of consecutive cases from a New York City transp-lant center. Nephrol Dial Transplant. 2020;35(7):1250-1261.

39

7

18

Demir et al. (Istanbul, Turkey)

Demir E, Uyar M, Parmaksiz E, et al. COVID-19 in kidney transplant recipients: A multicenter experience in Istanbul. Transpl Infect Dis. 2020;(June):1-9.

40

5

13

Bossini et al. (Brescia, Italy)

Bossini N, Alberici F, Delbarba E, et al. Kidney transplant patients with SARS-CoV-2 infection: The Brescia Renal COVID
task force experien-ce. Am J Transplant. 2020;(June):1-11.

42

15

36

Mohamed et al. (London, Eng-land)

Mohamed IH, Chowdary PB, Shetty S, et al. Outcomes of Renal
Transplant Recipients With SARS-CoV-2 Infection in the Eye of
the Storm. Transplantation. 2020;Publish Ah.

25

9

36

Elias et al. (Paris, France)

Elias M, Pievani D,Randoux C, Louis K , et al. COVID-19 Infection in Kidney Transplant Recipients: Disease Incidence and
Clinical Outcomes. JASN 31: 2413–2423, 2020.

66

16

24

Discussion
Given the distribution of the cases with COVID-19, the rates of
male patients and mean ages are seen to be higher among solid organ
transplant recipients, compared to the normal population [4,5]. In
a study investigating 12 kidney transplant patients diagnosed with
COVID-19 from Iran, the rates of male patients and mean age
were stated as 75% and 47.66±1.35 years (ranging between 29-66
years) [6]. However, in another cohort study including 229 kidney

transplant patients diagnosed with COVID-19 in New York, the
proportion of both genders was reported as 62%, and the median
age was measured as 59 years (range between 49-68 yrs) [7]. In the
multicenter study investigating 109 hospitalized kidney transplant
patients diagnosed with COVID-19 from Turkey, 57.8% of the
patients were male, and the mean age was reported as 48.4±12.4
years [8]. In our study, however, the mean age of nine patients
was 50.67±9.21 years, and five (55.6%) and four (44.9%) patients
were male and female, respectively. In terms of mean age level
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and gender difference, there was a male predominance among
our patients, and the mean age level was also consistent with
the findings reported in the literature. And according to registry
report of Turkish Society of Nephrology in 2020, there is a male
predominance (%56) among prevalent kidney transplant patients
[9]. Heart disease, HT, DM, obesity, and chronic kidney disease
(CKD) have been reported among the common accompanying
diseases [7-8,10-11]. In terms of accompanying diseases in our
study, seven (77.8%) and two (22.2%) patients had HT, and DM,
respectively. The distribution of other comorbidities was also as
follows: Two (22.2%) patients had heart disease, and two (22.2%)
were with COPD. The mean BMI scores of nine patients were
25.82±5.21 kg/m2. Of nine patients, five had a BMI score of ≥25
kg/m2. A previous study based on the French solid organ transplant
(SOT) registry demonstrated that obesity is a risk factor for the
development of severe disease [10].

studies, although anti-metabolite medications were discontinued
in 68-93% of the cases, the calcineurin inhibitors were reported
to be discontinued, or the doses were reduced in 13.9-28.7% of
the cases [7,10-11]. Such treatments modalities differ from one
country to another and even from one center to another.

Additionally, acute kidney injuries (AKI) developed in three
(33.3%) of our patients. Two of our patients developing acute
kidney injuries died, and one of the two patients had to receive
renal replacement therapy due to acute kidney injury. The
relatively increased risk of acute kidney injury, requirements for
dialysis, hospitalization in ICU, and mortality was reported in
kidney transplant patients compared to other patients [3]. In recent
multi-center studies including a high number of patients, the rate
of kidney transplant patients with COVID-19 and developing AKI
was stated to be 42.2-52% [8-10]. On the other hand, in another
single-center study with 20 kidney transplant patients from Italy,
the incidence of AKI was found as 30% [12].

Ethical approval
The study was approved by the local ethical committee of Usak University School
of Medicine. Ethical committee approval number is E.22949

Based on the literature, lymphopenia, and elevated levels of CRP
and LDH were reported as the common laboratory findings in
kidney transplant patients [5,7-8,10-11]. In our study, in four of
the deceased patients, it was found that the levels of CRP and LDH
were elevated, and three had lymphopenia.
The mortality rate in kidney transplant patients due to COVID-19
is higher than that in the normal population and varies between
12.8 and 67% in studies performed in different centers [5-8,1014]. In our study, the mortality rate was found as 44.4% with the
deaths of four patients, and the findings are summarized in Table
2. In a multi-centric study conducted in Turkey, the mortality rate
was reported as 12.8% in kidney transplant patients, and the rate
was stated as 2.49% in the general population [8]. We consider that
the reason for the higher mortality rate was associated with the low
number of our participants, and our study is of a single-centered
design; additionally, kidney transplantations cannot be performed
in our center, and the patients included in the study received
the post-transplant followed-ups in the units where the kidney
transplants had been carried out. The patients undergoing kidney
transplants and followed-up in other centers after the transplants
were admitted to our hospital due to COVID-19 infection. In
another study including a small number of participants (n=12)
from Iran, eight patients were reported to die, and the mortality rate
was found as 66.7% [6]. However, the mortality rates in different
studies including the number of patients ≤20 differ between 2530% [5,12-14].
In our study, mycophenolic acid and cyclosporine were discontinued
in four patients and one patient, respectively. In addition, two
patients kept on receiving their current medications. In previous

Conclusion
In both previous studies and our study, it was seen that COVID-19
infection has higher mortality in the kidney transplant group with
accompanying comorbid diseases.
Conflict of interests
The authors declare that there is no conflict of interest in the study.
Financial Disclosure
The authors declare that they have received no financial support for the study.

References
1.

Available from: https://covid19.who.int/ [Cited 12.03.2022].

2.

Fung M, Babik JM. COVID-19 in immunocompromised hosts: what we
know so far. Clin Infect Dis. 2021;72:340-50.

3.

Aziz F, Jorgenson MR, Garg N, et al. The care of kidney transplant recipients
during a global pandemic: Challenges and strategies for success. Transplant
Rev (Orlando). 2020;34:100567.

4.

Pereira MR, Mohan S, Cohen DJ, et al. COVID-19 in solid organ
transplant recipients: Initial report from the US epicenter. Am J Transplant.
2020;20:1800-8.

5.

Fernandez-Ruiz M, Andres A, Loinaz C, et al. COVID-19 in solid organ
transplant recipients: A single-center case series from Spain. Am J
Transplant. 2020;20:1849-58.

6.

Abrishami A, Samavat S, Behnam B, et al. Clinical course, imaging
features, and outcomes of COVID-19 in kidney transplant recipients. Eur
Urol. 2020;78:281-6.

7.

Azzi Y, Parides M, Alani O, et al. COVID-19 infection in kidney transplant
recipients at the epicenter of pandemics. Kidney Int. 2020;98:1559-67.

8.

Oto OA, Ozturk S, Turgutalp K, et al. Predicting the outcome of COVID-19
infection in kidney transplant recipients. BMC Nephrol. 2021;22:100.

9.

Suleymanlar G, Ates K, Seyahi N, Kocyigit I. Kidney transplantation. In:
registry of the nephrology, dialysis, transplantation in Turkey. Published by
The Turkish Society Nephrology. Ankara. 2021;51-60.

10. Caillard S, Anglicheau D, Matignon M, et al. An initial report from the
French SOT COVID Registry suggests high mortality due to COVID-19 in
recipients of kidney transplants. Kidney Int. 2020;98:1549-58.
11.

Cravedi P, Mothi SS, Azzi Y, et al. COVID-19 and kidney transplantation:
Results from the TANGO international transplant consortium. Am J
Transplant. 2020;20:3140-8.

12. Alberici F, Delbarba E, Manenti C, et al. A single-center observational
study of the clinical characteristics and short-term outcome of 20 kidney
transplant patients admitted for SARS-CoV2 pneumonia. Kidney Int.
2020;97:1083-8.
13. Akalin E, Azzi Y, Bartash R, et al. Covid-19, and Kidney Transplantation. N
Engl J Med. 2020;382:2475-7.
14. Nair V, Jandovitz N, Hirsch JS, et al. COVID-19 in kidney transplant
recipients. Am J Transplant. 2020;20:1819-25.

1175

Available online at www.medicinescience.org

ORIGINAL ARTICLE

Medicine Science
International
Medical Journal

Medicine Science 2022;11(3):1176-83

Magnetic resonance imaging and shear wave elastography comparison
in the evaluation of breast lesions
Suat Kamil Sut1,

Serpil Aglamis2,

Ozlem Ucer2

1Adıyaman Education Research Hospital, Department of Radiology, Adıyaman, Turkey
2Fırat University Hospital, Department of Radiology, Elazığ, Turkey
Received 20 January 2022; Accepted 02 April 2022
Available online 08.08.2022 with doi: 10.5455/medscience.2021.10.351
Copyright@Author(s) - Available online at www.medicinescience.org
Content of this journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
Abstract
This study aims to compare the Magnetic Resonance Imaging (MRI) and Shear Wave Elastography (SWE) data and investigate their contribution to diagnosis when both
are individually used and combined. This study included the consent of 46 diagnostic biopsy patients after their breast MRI examination was performed. Mass appearance
patients in the sonographic evaluation were SWE examined before the biopsy. In MR examination, lesion localization, size, contrast curves, contrast enhancement features,
intensity in the fat-suppressed T2A sequence, Emean value in SWE examination, and histopathological results were examined. Individual and combined use of MRI and
SWE findings were evaluated with histopathological results. The diagnosis consistency was compared according to the histopathological results of the malignant-benign
defined lesions. Higher sensitivity in MRI; higher specificity and accuracy in SWE were acquired when both methods were compared. The accuracy of MRI improved
when MRI use is combined with SWE. The combined use of SWE with MRI increases the diagnostic accuracy in breast lesion characterization. We observed that lesions
showing a type 3 enhancement curve and iso-hypointense on the T2W sequence in breast MRI could be predicted to show a stiff elasticity pattern on SWE due to higher
elastography values.
Keywords: Breast lesions, magnetic resonance imaging, shear wave elastography

Introduction
Magnetic Resonance Imaging (MRI) is a high-sensitivity imaging
method that has some limitations for breast imaging to differentiate
benign and malignant lesions correctly. Breast MRI sensitivity
is as high as 90-95% for breast malignant lesions detection;
however, its specificity varies between 37 to 97% [1,2]. Thus,
breast MRI is mostly used with auxiliary imaging methods such as
mammography and ultrasonography (US).
Information about both dynamic (enhancement pattern,
enhancement type) and morphological features (mass shape, edge
features, size) can be obtained with breast MRI. In the dynamic
evaluation of breast lesions, the enhancement and pattern help
in the lesion characterization [3,4]. The lesions are classified
according to the BIRADS (Breast Imaging-Reporting and Data
System) atlas in breast MRI [5].

*Corresponding Author: Suat Kamil Sut, Adıyaman Education Research
Hospital, Department of Radiology, Adıyaman, Turkey
E-mail: sut_kml@hotmail.com

Breast elastography is a new technique that contributes to
mammography and the US in the characterization of breast lesions.
This technique gives information about the lesion tension (elasticity)
and stiffness, just like in clinical palpation. Clinical studies reveal
that elastography is a useful technique in differentiating benignmalignant breast lesions. There are two methods in the clinical
use of elastography, strain, and shear wave elastography [6,7].
The disadvantage of Strain Elastography (SE) is being userdependent. In SE, the practitioner gently applies compression with
the SE probe, and information about tissue stiffness is provided
by calculating the displacement in the tissue after compression.
Due to the lack of probe standard in terms of applied pressure by
a practitioner, there might be wide variations between image and
elasticity values. As a result, the variation within the individual's
findings and interpersonal variability can be high [8]. In shear
wave elastography (SWE), a short duration (0.03-0.4 ms), high
power (frequency 2.67 MHz) acoustic repulsive radiation force
is applied to the tissue with a US probe instead of an external
compression; thus, user-dependent variations are eliminated. In
this way, more objective elasticity values are obtained. In SWE
studies, it was concluded that SWE is an effective imaging method
that contributes to the differentiation of benign and malignant
1176
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lesions and complements other methods [9,10,11].
In this study, we aim to compare both MRI and SWE data and
investigate the contribution of these imaging techniques to
diagnosis when they are combined or individually used. In this
way, we aim to understand the main contribution of SWE in
combinatory use with MRI in the differentiation of benign and
malignant breast masses. Therefore, false positive MRI findings
and excessive biopsy rates would be reduced in combinatory use
of SWE and MRI.

Med Science 2022;11(3):1176-83

gadobutrol were administered through the antecubital vein at a
dose of 0.2 mmol/kg with an automatic injector at a rate of 2ml/s,
followed by a 20ml saline solution injected. Immediately after
saline injection, dynamic postcontrast images were obtained by
using all parameters of pre-contrast T1-weighted images exactly.
The lesions' dynamic contrast curves were created by transferring
the images to the workstation in our department via digital media
(Figure 1 and Figure 2 c-f).

Materials and Methods
This prospective study was approved by the Fırat University
Non-Interventional Research Ethics Committee (20.12.2018-2121). In this study, we performed a prospective SWE examination
before percutaneous biopsy in 46 patients who were requested
clinical and radiological diagnostic biopsy after breast MRI in our
clinic. Written informed consent forms were obtained from each
patient included in the study. Lesions that could not be clearly
seen or deeply located (over 4cm) were excluded from the US
examinations' evaluation. Besides, patients who had undergone
previous surgical or interventional procedures in their breasts with
lesions and had other known systemic diseases and those whose
breast MRI images were of insufficient quality were excluded
from the study.
Ultrasonography Evaluation
In our clinic, the US examination was performed with a digital US
device which included SWE software (GE Logiq S8 XDclear 2.O,
Korea), in the supine position. SWE examination was performed
after the B-Mode US examination using a 9-12 MHz linear probe.
Manual compression was not used as SWE since it is a dynamic
sonoelastography technique. Patients were asked to hold their
breath to keep the image stable during the examination. The lesion
was centralized, and the field of view (FOV), which included
the lesion and the adjacent breast tissue at the same depth, was
determined, and the stiffness was shown as a color scale within
this area.

Figure 1. 41-year-old female patient: (a) ultrasonography B-mode image; (b) stiff
elasticity pattern in the SWE (Emean: 78.53 kPa); (c) hyperintense lesion in the
axial fat-suppressed T2W sequence; (d) homogeneous contrast enhancement in
the axial contrast-enhanced T1W sequence; (e,f) ROI application in axial contrastenhanced T1W sequence and type 2 enhancement curve in time-signal intensity
curve. The histopathologic diagnosis is fibroadenoma

B-mode image corresponding to the lesion was also shown to see
the borders of the lesion. The ROI cursor was placed on the hardest
part of the lesion in the FOV according to the color scale, and SW
velocity was measured. Most of the lesions were measured with a
single ROI after seeing that there was no significant difference in
the comparison of ROI measurements taken at least three times
and a single ROI. The same procedures were repeated at least three
times, and their highest values were included in the study. The SWE
velocity of the lesions was converted into Emean kiloPascals (kPa)
and recorded. Acquired images and measurements were digitally
recorded (Figure 1 and Figure 2 a,b).
Magnetic Resonance Imaging
Breast imaging was performed using a 7-channel breast coil with a
1.5 Tesla magnetic resonance device (GE 1.5T EXCITE TO 16 CH)
in our hospital. The patients were placed in the prone position with
their breasts inside the coils. Simultaneous bilateral breast imaging
was performed. After localizer and calibration images were taken
in axial, coronal, and sagittal planes, T2 IDEAL, 3D T1 VIBRANT,
fat-suppressed T2, DWI ALL 35-400-800 axial images were
taken. After fat-suppressed 3D T1 weighted VIBRANT sequence
images are acquired, contrast agents containing gadoteric acid or

Figure 2. 20-year-old female patient: (a) ultrasonography B-mode image; b Stiff
elasticity pattern in the SWE (Emean: 89,17 kPa); (c) Iso-hypointense lesion in the
axial fat-suppressed T2W sequence; (d) Heterogeneous contrast enhancement in
the axial contrast-enhanced T1W sequence; (e,f) ROI application in axial contrastenhanced T1W sequence and type 1 enhancement curve in time-signal intensity
curve. The histopathologic diagnosis is intraductal papilloma

Radiological Image Evaluation
Breast MRI was evaluated by a radiologist experienced in breast
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radiology, and elastography was performed by a radiologist with 3
years of experience in the field. The clinical trial was performed as
double-blind; neither the radiologists for MRI nor the radiologist
for elastography examination were influenced by each other until
the clinical trial is over.
Breast MRI findings were evaluated based on the fifth version of
the ACR BI-RADS 2013 data dictionary [12]. According to the
BI-RADS classification, malignancy probability evaluation was
classified into five subgroups: 1-negative findings, 2-benign, 3possibly benign, but need for follow-up, 4-potentially malignant,
and 5-malignant tumor. In general, tumors classified as BI-RADS
3 were considered benign, and tumors classified as 4 and 5 were
considered malignant tumors. BI-RADS 3 refers to tumors that are
98% benign, but still, need to be followed up, and the classification
of these tumors as benign did not affect the study. BIRADS 1,2,3
is considered a benign group, and BIRADS 4,5, as a malign group.
The location of the lesions was defined according to the quadrants
in the right or left breast. The enhancement kinetic curve
assessment in the BI-RADS data dictionary was obtained as timesignal intensity curves in dynamic contrast-enhanced sequences.
These kinetic curves show the signal intensity changes of contrast
enhancement over time in the tissue, and to obtain these curves,
ROIs of 5mm2 were placed in the most contrast-enhancing lesion
parts. Three high-contrast enhanced measurements were taken
from different areas of the tumor, and the ROI showing the highest
enhancement among these measurements was selected for further
analysis.
After the post-contrast early phase, the kinetic curve types of the
lesions in the late phase were defined as persistent (Type 1), plateau
(Type 2), or wash-out (Type 3). The persistent curve was defined
as the progressive increase in enhancement over time, and the
plateau curve was defined as the curve that remained constant at
the maximum signal intensity level after contrast agent injection.
The wash-out curve was determined as the curve with decreasing
signal intensity after the maximum signal intensity level. The
enhancement pattern found in the BI-RADS data dictionary
was categorized as homogeneous, heterogeneous, circular, and
non-enhancing internal septa in contrast-enhanced images. The
comparative appearances of the lesions, which are not included
in the BI-RADS data dictionary, were evaluated according to the
pectoralis major muscle in the fat-suppressed T2W sequence in
subgroups hyperintense, iso-hypointense, and heterogeneous.
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diagnosis.
Statistical analysis
IBM SPSS Statistics v25.0 was used for statistical data analysis.
Categorical measurements were expressed as numbers and
percentages, and numerical measurements were given as mean
± standard deviation for normally distributed data and median,
interquartile range (25-75) percentile values for non-normally
distributed data. Chi-square and Fisher Exact test statistics were
used for the comparison of categorical measurements between
groups. The distribution normality was evaluated with the
Kolmogorov-Smirnov test and, according to the test results, the
Independent T and the Mann-Whitney U tests were used in the
comparisons of the two groups. One-way analysis of variance was
used to compare normally distributed numerical measurements of
three groups and above, and the Tukey test was used to determine
the difference between groups. Receiver Operating Characteristic
(ROC) curves were plotted to measure the diagnostic value of
pathology results and MRI when used alone or together. The result
of p<0.05 was considered statistically significant in all analyzes.
Results
All patients were women, and ages ranged from 19 to 69 (mean
45.6±1.9). The sizes of the lesions ranged from 8 mm to 54mm
(mean 18.3±1.4). Among 46 patients, the lesions observed in 21
(46%) were located in the right breast, and 25 (54%) were located
in the left breast. Lesions were most frequently in the upper outer
quadrant (24 lesions, 52%) and least frequently in the lower inner
quadrant (5 lesions, 11%).
Histopathologically, the lesions were evaluated as benign 32 (70%)
and as malignant 14 (30%) (Table 1). The percentage distribution
of benign and malignant lesions is shown in Figure 3.
Table 1. According to MRI, SWE, MRI-SWE evaluations, and histopathological
results, the classification of lesions are benign and malign
MRI

SWE

MRI-SWE Histopathological results

Benign

11(24%)

23(50%)

22(48%)

32(70%)

Malign

35(76%)

23(50%)

24(52%)

14(30%)

Lesions, according to Emean values measured in SWE evaluated
based on the referenced data from Bayat et al. [11] on the same
brand and similar version US device. Lesions with 30.18±27.81
kPa values were benign, and 90.66±35 lesions with a value of 55
kPa were considered malignant. Later, the lesions were biopsied.
When MRI and SWE were evaluated together the lesion was
considered malignant (i) if BIRADS 5 in MRI (independent from
SWE results), (ii) BIRADS 4 in MRI and hard elasticity in SWE,
and (iii) BIRADS 3 in MRI and hard elasticity in SWE. Also, the
lesion was considered benign, if BIRADS 3 or 4 in MRI and soft
elasticity in SWE.
Histopathological examinations of the lesions were performed
by experienced pathologists. Lesions were divided into two
groups benign and malignant according to their histopathological

Figure 3. Percentage representation of the histopathological diagnosis distribution
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Based on the MRI results, 11 (24%) of the lesions were evaluated
as benign and 35 (76%) as malign according to BIRADS
classification (Table 1). The number of 11 lesions as BIRADS 3,
30 lesions were BIRADS 4, and 5 lesions were BIRADS 5. The
kinetic contrast enhancement curve was type 1 (persistent) in 25
(54%) of 46 cases, type 2 (plateau) in 14 (30%), type 3 (wash-out)
in 7 (15%). Thirty-six (78%) of the lesions were heterogeneous, 5
(11%) were homogeneous, 2 (4%) were annular enhancement, and
3 (7%) had non-enhancing internal septation. Lesions were seen as
28 (61%) heterogeneous, 10 (22%) iso-hypointense, and 8 (17%)
hyperintense in the T2W sequence.

Med Science 2022;11(3):1176-83

A statistically significant positive correlation was observed in the
comparison of elastography Emean values, and lesions diagnosed
histopathologically in benign and malignant categories (p<0.05,
Figure 6) Emean value was found to be 31.51 kPa for benign
lesions and 110.06 kPa for malignant lesions.

Ultrasound elastography Emean values varied between 12.43 kPa
and 169.60 kPa. According to these values, 23 (50%) of the lesions
were evaluated as benign and 23 (50%) as malign in the light of
the data obtained from the study conducted by Bayat et al. (15) on
a similar US device (Table 1).
In the evaluation performed together with MRI and ultrasound
SWE, 22 (48%) lesions were evaluated as benign and 24 (52%)
lesions were as malignant (Table 1).
Histopathologically, it was observed that the probability of
malignancy increased as the lesion size increased, although it was
not statistically significant (p=0.051).

Figure 5. The evaluation of patients with MRI distinguishing between benign and
malignant according to elastography Emean values (* p<0.05)

It is seen in Figure 4 that as the size of the lesion increased,
the elastography value increased. The relationship between
elastography Emean value and lesion size was examined, and a
positive correlation was found (R=0.49, p<0.001). In addition,
when the relationship between age and elastography Emean value
was investigated, a weak positive correlation was found, but it was
not statistically significant. When the relationship between age
and size was examined, it was found that there was a negative
correlation, but it was not statistically significant.

Figure 6. The comparison of elastography Emean values and lesions diagnosed
histopathologically in benign and malignant categories (* p<0.05)

Figure 4. The comparison of lesion sizes and elastography Emean values

The elastography values were found statistically significantly
higher in malignant cases when the mean SWE value of the lesions
was evaluated as benign and malignant according to the BIRADS
classification in MRI. (p<0.05, Figure 5). In this evaluation, the
mean Emean value of benign lesions was 39.90 kPa, and malignant
lesions were 80.49 kPa.

The average Emean value of those with type 3 enhancement curves
was higher than those with type 1 when the enhancement curve
types in MRI were compared with the elastography value. This
difference was statistically significant (p<0.05). Although there
was no statistically significant difference in other comparisons
within the other groups, it was observed that those with type 3
contrast enhancement curves were higher than those with type 2
enhancement curves, and those with type 2 enhancement curves
had higher Emean values than those with type 1 enhancement
curves (Table 2).
It was found that those with heterogeneous and annular
enhancement showed higher elastography values than those with
homogeneous and non-enhancing internal septation when contrast
enhancement type and elastography values were compared in MRI
(Table 3).
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Table 2. Elastography Emean values in enhancement curve types
Enhancement curve types

Number of patients

Mean ± SE

Type 1

25

60.38±7.4

Type 2

14

70.11±15.17

Type 3

7

109.27±14.10*

Med Science 2022;11(3):1176-83

ROC analysis details between histopathology results and MRI,
SWE, and MRI-SWE results are given in Table 7, and the ROC
analysis curve is seen in Figure 8.

Table 3. Elastography Emean values according to the enhancement pattern
Enhancement pattern

Number of patients

Mean ± SE

Homogeneous

5

35.04±11.04

Heterogeneous

36

77.71±7.89

Non-enhancing internal septation

3

29.18±8.85

Annular

2

97.82±14.98

When fat-suppressed T2W sequence intensities and elastography
values were compared, hypointense cases were found to be higher
mean Emean value than hyperintense cases, and this difference
was statistically significant (p<0.05). Although there was no
statistically significant difference in other intergroup comparisons,
it was observed that the values of Emean were higher in those with
heterogeneous intensity than in hyperintense and iso-hypointense
cases compared to those with heterogeneous intensity (Table 4).
When the magnetic resonance imaging data and histopathological
results are compared, those with Type 1 and Type 2 enhancement
curves were mostly benign, and those with Type 3 enhancement
curves were mostly malignant. It was observed that those with
homogeneous enhancement and non-enhancement internal
septation were benign, those with annular enhancement were
malignant, and those with heterogeneous enhancement were mostly
malignant. Hyperintense cases in the T2W sequence were benign,
those with heterogeneous intensity cases were mostly benign, half
of the iso-hypointense cases were benign, and the other half were
malignant. All BIRADS 3 classıfıed lesıons (11), were resulted as
benıgn, and the number of 21 (out of 30) lesıons were resulted as
benign and 9 (out of 30) lesıons were resulted as malign from all
BIRADS 4 classıfıed lesıons (30), and all BIRADS 5 classıfıed
lesıons (5), were resulted as malign (Table 5).
ROC analysis details of SWE Emean value according to
histopathology results are given in Table 6, and the ROC analysis
curve is seen in Figure 7.

Figure 8. The ROC analysis curve between histopathology results and MRI, SWE,
and MRI-SWE results
Table 4. Elastography Emean values of the lesions according to their intensity in
T2W sequence in MRI
T2W intensity

Number of patients

Mean ± SE

Hyperintense

8

42.09±11.74

İso-hypointense

10

98.17±12.71*

Heterogeneous

28

69.20±8.92

Table 5. The comparison of histopathological results according to magnetic resonance imaging data
MRG Findings

Histopathological results

Enhancement Curves

Benign

Malign

Type 1

23 (92)

2 (8)

Type 2

8 (57)

6 (43)

Type 3

1 (14)

6 (86)

P value

p<0.001

Enhancement pattern
Homogeneous

5 (100)

0 (0)

Heterogeneous

24 (67)

12 (33)

Non-enhancement
internal septation

3 (100)

0 (0)

0 (0)

2 (100)

Annular
P value

0.042

T2W intensity
Hyperintense

8 (100)

0 (0)

Iso-hypointense

5 (50)

5 (50)

Heterogeneous

19 (68)

9 (32)

P value

0.069

BIRADS 3
Figure 7. The ROC analysis curve of SWE Emean value according to histopathology
results

BIRADS 4
BIRADS 5

1180

doi: 10.5455/medscience.2021.10.351		

				

Table 6. The ROC analysis details elastography Emean value according to histopathology results
Cut-off point Sensitivity Specificity AUC
79.825

78.6%

75%

0.829

AUC %95
confidence interval

P-value

0.702-0.957

<0.001

AUC: Area under the curve
Table 7. The ROC analysis details histopathology results and MRI, SWE, and
MRI-SWE results
MR

SWE

MR-SWE

Sensitivity (%)

100

78

78

Specificity (%)

34

62

59

Accuracy (%)
AUC
AUC %95 confidence interval
AUC p value

54

71

65

0.672

0.705

0.690

0.518-0.826

0.543-0.867

0.526-0.854

0.066

0.028

0.042

AUC: Area under the curve

Discussion
Breast MRI, an auxiliary imaging method, is used together with
mammography and ultrasonography. Although breast MRI has a
high sensitivity in lesion finding, it has limitations in distinguishing
benign and malignant lesions [1,2]. SWE is a proven method to
improve the accuracy of dıagnosıs [10,13,14]. Thus, in this study,
we investigated whether SWE can contribute to MRI diagnosis
when it is used together with MRI.
In the study conducted by Cheng et al. [15], the effectiveness of
ultrasound SE, MRI, and the combined use of both methods in
diagnosing benign and malignant breast tumors was compared.
They concluded that the combinatory use of ultrasound SE and
MRI is superior to the individual use of ultrasound SE or MRI.
While SE and MRI were compared in previous studies, we
investigated whether SWE, which gives quantitatively more
accurate information than SE, is helpful in the diagnosis when
evaluating breast lesions with MRI use. In our study, when MRI
and SWE were used together, there was an increase in specificity,
accuracy, and diagnostic consistency in MRI compared to
standalone use. When individual and cooperative use of MRI or
SWE was compared; the sensitivity was found to be 100%, 78%,
and 78%, specificity 34%, 62%, and 59%, and accuracy 54%,
71%, and 65%, respectively for MRI, SWE, and MRI-SWE.
When standalone use of MRI and SWE were compared, MRI was
superior in terms of sensitivity, but SWE was superior in terms of
specificity and accuracy. The specificity and accuracy increased
in their cooperative used measurements compared to individual
MRI use. When standalone use of MRI and SWE, sensitivity and
specificity values were found to be in parallel with the literature
[1,2,11]. In another study, Farghadani et al. [5] compared the
individual performance of SWE and MRI in the differentiation of
solid breast masses in 80 female patients; the sensitivity was 94%
in both, the specificity and accuracy were 48% and 70% in MRI,
93% and 93% in SWE. The diagnostic value of SWE is superior to
MRI in the differentiation of benign and malignant breast lesions,
and such results are in good agreement with our study.
In our study, it was observed that cases with suspected malignancy
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evaluated as BIRADS 4 in breast MRI, but diagnosed as benign
histopathologically, were found to be diagnosed with SWE at
higher accuracy. In another study, Au et al. [16] found that the
addition of SWE to secondary imaging US in breast lesions with
suspected malignancy detected in MRI examination caused an
increase in cancer diagnosis rate. They also concluded that when
SWE is used with MRI before biopsy, lesions defined as benign
(BIRADS 3 and soft) can be followed at short intervals instead of
biopsy. Our study is in good agreement with their findings.
We compared MRI results of breast lesions and their histopathology
results. In our study, lesions with type 1 enhancement patterns were
highly benign at 92%, type 2 enhancement patterns were benign
at 57% and malign at 43%, and type 3 enhancement patterns
were highly malignant at 86%. Therefore, our study is in line
with the studies in the literature [17]. Those with homogeneous
enhancement and non-enhancing internal septation were benign,
those with annular enhancement were malignant, and those with
heterogeneous enhancement were mostly malignant. In addition,
those who were hyperintense in the T2A sequence were also found
to be benign. We concluded that our results are in good accordance
with the literature [18].
In our study, we anchored the study conducted by Bayat et al. [11]
with the same brand and similar version device as our fundamental
basis since there is no definite consensus in the literature to define
the correct level of the cut-off value for the malignant-benign
distinction and the results may vary between devices. In the study
conducted by Bayat et al. [11], the mean Emean value in benign
lesions was 30.18 kPa; in malignant lesions, the mean Emean
value was 90.66 kPa, and the cut-off point according to the ROC
curve was 71.65 kPa. According to the ROC curve in our study, the
mean Emean value was found to be 31.51 kPa in benign lesions,
110.06 kPa in malignant lesions, and 79.82 kPa. Such similar
findings prove the consistency of our study. When we compare the
lesion size with elastography values, the elastography value was
found to be increased as the lesion size increased following the
literature [19].
Benign lesions on ultrasound elastography tend to be stiffer than
normal breast tissue, but softer than malignant tissue. However,
there are some exceptions. In benign lesions such as hyalinized
fibroadenoma, fibrosis, and fat necrosis, it can increase the
hardness values found in elastography due to the loss in elasticity
[20]. These masses can cause false-positive results in elastography
examinations. It might be difficult to accurately characterize
tissues with benign cystic or malignant necrotic features in mixed
structures [20]. Some malignant lesions can also be softly coded
in SWE [21]. Bayat et al. [11] reported that false-positive results
were obtained in papillomas, complex sclerosing and radial scar
lesions, fat necrosis, diabetic mastopathy, and stromal fibrosis
lesions accompanied by calcification. In our study, false-positive
cases were found in fibroadenomas containing fibrosis, sclerosing
adenosis, intraductal papillomas among benign lesions, and falsenegative cases in DCIS among malignant lesions. Such findings
are in good accordance with the studies in the literature.
In our study, we compared the data we obtained according to the
contrast enhancement curve, the type of enhancement, and the
classification of their appearance in the T2W sequence with the
ultrasound SWE values. We observed that subgroup types with
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malignant MRI results show high elastography values and subgroup
types with mostly benign results show low elastography values.
Such findings were observed for the first time in the literature to the
best of our knowledge. In our breast MRI findings, when contrast
enhancement curve types and SWE elastography values were
compared, it was determined that the average elastography Emean
value was statistically significantly higher for those with type 3
enhancement curves compared to those with type 1 enhancement
curves. The average elastography Emean value of those with type
3 contrast enhancement curves was higher than those with type 2
contrast enhancement curves, and those with type 2 enhancement
curves also had a higher average elastography Emean value
compared to those with type 1 contrast enhancement curves. It was
determined that when breast MRI contrast enhancement type and
elastography values were compared, those showing heterogeneous
and annular enhancement showed higher elastography values
compared to those with homogeneous and non-enhancing internal
septation. The mean value of iso-hypointense cases was higher
than hyperintense cases when the intensity of the lesions in the
T2W sequence and elastography values were compared in MRI. It
was observed that those with heterogeneous intensity were higher
than hyperintense cases, and iso-hypointense cases were higher
than those with heterogeneous intensity.

Ethical approval
Ethics committee approval received from the Institutional Ethics Committee of
University (20.12.2018-21-21).

In the US elastography and MRI study of fibrotic changes in the
breast by Matsubayashi et al. [22]; it was observed that there
was a decrease in signal intensity in lesions with fibrous changes
compared to the pectoralis major muscle in the T2W sequence,
and an increase in the elasticity score in SE, due to fibrous changes
in malignant lesions compared to benign lesions. Our study
similarly observed that the Emean value in SWE was higher in
iso-hypointense cases compared to hyperintense cases in the fatsuppressed T2W sequence.
The number of patients was relatively small in our study compared
to the literature. The main reason for the low number of patients
was the difficulty in accepting additional examinations for
study purposes from the patients who decided to have a biopsy.
Also, not all malignant and benign lesions could be represented
histopathologically. Therefore, multicenter prospective studies are
necessarily required to overcome these limitations.
Conclusion
In conclusion, SWE and MRI are two effective imaging methods
to be used in the evaluation of breast lesions. However, breast MRI
causes false-positive results, and therefore, there is an inevitable
need for biopsy. The use of SWE together with MRI increases
diagnostic consistency and may reduce the number of unnecessary
biopsies. In suspicious cases with the biopsy decision made with
MRI, if the SWE value shows a soft character, can be categorized
as BIRADS 3 and followed up at short intervals instead of biopsy.
The results of our study are useful for the combined use of SWE
and MRI in clinical practice. We also predicted that those with
type3 enhancement curves and iso-hypointense in T2W sequence
in breast MRI would show a stiff elasticity pattern in SWE.
However, more studies are required to confirm this prediction..
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Abstract
There is a scarcity of data concerning endocrine function and the effects of enzyme replacement therapy (ERT) on growth and other endocrine functions in patients with
mucopolysaccharidosis (MPS). This study retrospectively evaluated height increase, bone mineral density (BMD), and other endocrine functions in MPS patients who
received ERT for at least two years in our clinic. The clinical findings, hormonal analysis (TSH, fT4, ACTH, cortisol, FSH, LH, testosterone, estradiol, prolactin, GH,
IGF-1, IGFBP-3), and BMD measurements of 10 MPS patients, aged 0-18 years, before and after ERT were recorded and compared retrospectively. Four patients were
MPS Type-2, five were MPS Type-4, and one was MPS Type-6. Nine of the patients were male, and one was female. The mean treatment onset age was 7.6 years. The
mean ± standard deviation of the patients' height SDS was -4.61±3.01 before treatment and -5.65±2.42 after treatment. While the mean BMD Z-score of the patients was
-2.33±1.77 before treatment, it was -0.94±1.52 after treatment. Apart from growth retardation (one of the most prominent disease features), no severe dysfunction was
detected in other endocrine organs in our patients with MPS. Severe short stature was evident at the time of diagnosis in MPS patients, and their height SDS worsened,
despite ERT. However, osteoporotic BMD Z-scores at diagnosis improved after ERT. No serious dysfunction was seen in other endocrine organs.
Keywords: Mucopolysaccharidosis, enzyme replacement therapies, endocrine function, growth, bone mineral density

Introduction
Mucopolysaccharidoses (MPS) are a group of metabolic diseases
that develop due to a deficiency of enzymes responsible for the
metabolism of glycosaminoglycans (GAG; galactose, heparan
sulfate, dermatan sulfate, keratan sulfate, hyaluronan) in lysosomes,
resulting in GAG accumulation in lysosomes and tissues, and
organ dysfunction [1]. As a chronic, progressive, multisystemic
disease, seven types of MPS have been described to date including
MPS I (H, S), MPS II, MPS III (A, B, C, D), MPS IV (A, B), MPS
VI, MPS VII, and MPS IX. MPS II is inherited in an X-linked
fashion, while the others are inherited autosomal recessively [2].
MPS I [MPS1H (Hurler), MPS1S (Scheie)] develops due to alphaL-iduronidase enzyme deficiency, while MPS II (Hunter) occurs
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as a result of iduronate 2-sulfatase deficiency. Heparan sulfate
is decreased in MPS III (Sanfilippo), while galactose-6-sulfate
sulfatase and β-galactosidase enzyme activities are decreased
in MPS IV (Morquio). MPS VI, known as Maroteaux-Lamy
syndrome, occurs due to N-acetyl galactosamine 4-sulfatase
(arylsulfatase B) enzyme deficiency. In addition, there is beta-Dglucuronidase enzyme deficiency in MPS VII (Sly syndrome) and
hyaluronidase enzyme deficiency in type IX (Natowicz syndrome)
[3-5].
In patients with MPS, structural and functional disorders occur due
to the accumulation of GAG in different organs, which become
evident with age and from birth. In all MPS types retardation in
growth and development between the ages of 1.5-6 years [6-10],
and complete or partial losses in pubertal growth spurt are observed
[7-9,11,12]. Clinical findings seen in MPS include developmental
delay, skeletal deformities, dysostosis multiplex, joint contractures,
blurred cornea, hearing loss, hepatosplenomegaly, coarse face,
adenoid hypertrophy, inguinal hernia, heart and respiratory failure,
behavioral disorders, and mental retardation. Growth retardation
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and skeletal deformities are prominent findings in MPS IVA, while
mental retardation, hearing loss, and kyphosis are more common in
MPS IH and MPS II. Unlike other MPS types, the Sanfilippo variant
causes behavioral disorders, hyperactivity, and developmental
delay with speech disorder prominent. In the recently described
MPS IX, common findings similar to rheumatoid arthritis are
evident [1]. GAG, which cannot be metabolized in MPS, can
accumulate in endocrine glands such as the pituitary, adrenal, and
thyroid, causing endocrinological disorders. With the recently
developed stem cell transplantation and enzyme replacement
therapy (ERT), it is possible to stop the progression of the findings
and partially improve the function of impaired organs [3].
There is insufficient data on endocrine function in MPS and the
effects of ERT on growth and other endocrine functions. Therefore,
this retrospective study evaluated height increase, BMD, and other
endocrine functions, assessed by hormone measurements in MPS
patients who received ERT for at least two years during the period
2012 to 2020.
Materials and Methods
Study population
The study included MPS patients who received ERT for more than
two years in our clinic, during the period 2012 to 2020. Before
and after ERT, clinical findings, auxological evaluation including
height, weight, and body mass index (BMI), hormone analyzes
(thyroid function, adrenal function, gonadal function and growth
axis), and BMD measurements were analyzed retrospectively.
Anthropometric measurements
Anthropometric assessment was performed in the morning,
following an overnight fast. The heights of the cases were measured
with a wall-mounted stadiometer (SECA, Hamburg, Germany)
while standing in a neutral position, heels together and no shoes.
Weight measurement was performed via BMI SECA scale (with
sensitivity to 0.1kg). Body mass index = body weight (kg)/height²
(m²) was calculated using the formula.
Laboratory measurements
Hormone analyzes included measurement of thyroid stimulating
hormone (TSH), free thyroxine (fT4), adrenocorticotropic hormone
(ACTH), cortisol, follicle stimulating hormone (FSH), luteinizing
hormone (LH), testosterone, estradiol, prolactin, growth hormone
(GH), insulin-like growth factor 1 (IGF-1), and IGF binding protein
3 (IGFBP-3). A growth hormone peak response of <10mcg/L with
two different growth hormone stimulation tests (clonidine and
L-dopa) was evaluated as growth hormone deficiency (GHD) [13].
In a patient whose baseline ACTH and cortisol levels were low in
the post-treatment evaluation, an ACTH stimulation test (1 mcg
intravenous) was performed. Adrenal insufficiency was excluded
when the peak serum cortisol level was higher than 18mcg/dL [14]
after stimulation. Serum TSH, fT4, cortisol, prolactin, FSH, LH,
estradiol, and testosterone levels were analyzed by electrochemical
irradiance immunoassay using the Elecsys 2010 modular analytical
E170 device (Roche Diagnostics, Indianapolis, IN, USA). Serum
GH and ACTH levels were measured with the Roche Cobas 6000
and Roche Cobas e601 devices (Roche Diagnostics, Indianapolis,
IN, USA) using an electrochemiluminescence method. IGF 1 and
IGFBP-3 measurements were made using the Siemens Immulite
2000 device (Siemens Healthcare Diagnostics Inc., Deerfield, IL,
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USA) by chemiluminescence method.
DEXA measurements
BMD measurements were made with dual-energy X-ray
absorptiometry (DEXA, HOLOGIC QDR 4500W, Bedford, MA,
USA). Results were expressed as grams of bone mineral per square
centimetre (g/cm2). The mean values for Caucasians and T-score
and Z-score calculations were automatically performed by the inbuilt software. The Z-score for children was calculated using the
following formula: (Measured BMD)–(Own-age-group-BMD)/
(Own-age-group-standard deviation). The results were converted
into Z-scores adjusted for height and gender for Turkish children
[15].
Ethical approval: Subjects were enrolled following approval of the
study protocol by the medical ethics committee (Ethics Committee
of the Inonu University, approval number: 2021/2064), and receipt
of written informed consent from parents.
Statistical Analysis
First, the missing values (for the dexa parameter) were assigned
according to the mean. The compliance of quantitative variables
to normal distribution was checked with the Shapiro-Wilk test.
Quantitative variables that satisfy the assumption of normal
distribution were summarized with the mean (standard deviation)
and the quantitative variables that do not provide this assumption
were summarized with the median (minimum/maximum). In
the statistical analysis, dependent groups t-test was used for
comparison of pre-treatment and post-treatment measurements of
the normally distributed variables, and the Wilcoxon test was used
for comparison of pre-treatment and post-treatment measurements
of the non-normally distributed variables. p<0.05 was considered
statistically significant. SPSS [SPSS I. Statistics for Macintosh
(Version 26.0) [Computer software]. Armonk, NY: IBM Corp.
2019.] programming languages were used for data analysis.
Results
The study included 10 MPS patients, aged between 1.5 and 18
years. Nine of the ten patients were male, and one was female. Four
patients with MPS II were receiving idursulfase (elaprase), five
patients with MPS IV were treated with elosulfase alfa (vimizim),
and one patient with type VI was receiving galsulfase (naglazyme).
The duration of patients receiving ERT ranged from 2.5 to 8
years. The auxological parameters of our patients before and after
treatment are shown in Table I. The mean age at the onset of ERT
treatment was 7.63±4.0 years. When the results of the dependent
t-test are examined, there is a statistically significant difference
between the pre-treatment and post-treatment measurements in
terms of the Height SDS (p=0.018) and DEXA Z score (p=0.017)
parameters (see Table II ).
In Type II MPS patients the mean age of onset of therapy to ERT
was 6.49±4.88 years and the height SDS of patients before ERT
treatment was median (min/max) -1.865(-4.3/0.88) and median
(min/max)-3.555(-5.5/-0.83) after treatment (p=0.068). While
the mean BMI SDS of these patients was median (min/max)
0.425 (-0.67/1.71) and median (min/max) 0.425(-1.23/2.5) after
treatment (p=0.715).
Similarly, in Type IV MPS patients the mean age of onset of
ERT was 7.06±1.7 years and the mean height SDS before ERT
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treatment was median (min/max)-5.7(-6.7/-5.3) and median (min/
max)-6.7(-8.59/-6.5) after treatment (p=0.078). While the mean
BMI SDS of these patients was median (min/max) 1.53(0.57/1.9)
and 0.6(0.03/1.26) after treatment (p=0.043).
The age at onset of treatment for the type VI MPS patient was 15
years. While the height SDS in this patient was -9.2 before ERT
treatment, it had improved to -7.6 after treatment. The BMI SDS of
this patient did not change before and after treatment and remained
at 0.98.
Pre-treatment serum TSH, fT4, ACTH, cortisol, FSH, LH,
testosterone, estradiol, prolactin, GH, IGF-1, and IGFBP-3 levels
of the patients were within normal limits. After treatment, a patient
with low baseline ACTH and cortisol levels had a normal response
to the intravenous ACTH stimulation test (post-test peak cortisol
level: 25mcg/dL). Three of the patients receiving treatment (1
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patient type II, 2 patients type IV) had an inadequate response to
growth hormone stimulation test (<10mcg/dL) and were diagnosed
with growth hormone deficiency (GHD). After an average of 4.95
years of ERT treatment in all our patients, TSH, fT4, FSH, LH,
estradiol-testosterone, and prolactin levels were normal (Table III).
The median (range) DEXA z-score of the ten patients in whom
data was available (type II n=4; type IV n=5; type VI n=1) was2.33±1.77 pre-treatment and -0.94±1.52 post-treatment (p=0.017).
In the type II patients mean BMD z-score was median (min/
max)-0,89(-2.09/1.5) pre-treatment and median (min/max)-0.22
(-1.8/2.2) post-treatment (p=0.465). Similarly, in the type IV
patients median (range) BMD z-score was median (min/max)-2,6
(-4.3/-2.09) pre- treatment and median (min/max)-2.3(-2.8/-0.02)
post-treatment (p=0.043). The BMD z-score of the type VI patient
was-3.4 pre-treatment and-0.5 post-treatment.

Table 1. Treatment initiation age, duration of treatment, DEXA Z-score, BMI SDS, and height SDS follow-up profile of our cases
Patient (Gender) MPS Type

Treatment Start
Age, years

Treatment, and
duratıon (years)

Before and after
treatment

Height SDS

BMI SDS

Bone age(year)

DEXA
*Z score

P1 (M)

Type 2

1.3

Elaprase
(idursulfase), 4

Before treatment

0.88

1.71

1

-0.3

After treatment

-0.83

2.5

3.5

-1.8

P2 (M)

Type 2

3.3

Elaprase
(idursulfase), 8

Before treatment

-0.33

-0.02

3

-

After treatment

-2.21

-0.59

9

0.14

P3 (M)

Type 2

11.2

Elaprase
(idursulfase), 8

Before treatment

-4.3

-0.67

6

-1.48

After treatment

-4.9

-1.44

15

-0.59

P4 (M)

Type 2

10.0

Elaprase
(idursulfase), 8

Before treatment

-3.4

0.87

6

1.5

After treatment

-5.5

-1.23

Epiphyses closed

2.2

P5 (M)

Type 4A

9.8

Vimizim
(elosulfase alfa), 4

Before treatment

-6.7

0.57

3.5

-3.7

After treatment

-8.59

0.15

6.4

-2.8

P6 (M)

Type 4A

6.4

Vimizim
(elosulfase alfa), 3

Before treatment

-5.4

1.9

3.5

-4.3

After treatment

-6.7

1.26

7

-2.5

P7 (M)

Type 4A

7.5

Vimizim
(elosulfase alfa), 2.5

Before treatment

-6,6

1.61

4.5

-2.5

After treatment

-6.5

0.03

6

-1.25

P8 (M)

Type 4A

5.7

Vimizim
(elosulfase alfa), 4

Before treatment

-5.7

1.53

5

-

After treatment

-7.0

0.98

7

-0.02

P9 (M)

Type 4A

5.8

Vimizim
(elosulfase alfa), 4

Before treatment

-5.3

1.1

4

-2.6

After treatment

-6.7

0.6

6

-2.3

P10 (F)

Type 6

15.0

Naglazyme
(galsulfase), 3

Before treatment

-9.2

0.98

-

-3.4

After treatment

-7.6

0.98

Epiphyses closed

-0.5

P, Patient; F, Female; M, Male; MPS, Mucopolysaccharidosis; DEXA, *Dual-energy X-ray absorptiometry; BMI, Body Mass Index; SDS, standard deviation score

Table 2. Height SDS, BMI SDS and DEXA Z score of all patients before and after treatment
Pre-treatment

Post-treatment

Mean ± SD

Mean ± SD

Height SDS

-4.605±3.013

-5.653±2.423

0.018*

BMI SDS

0.958±0.816

0.612±1.071

0.373*

-2.33±1.77

-0.94±1.52

0.017*

Variable

DEXA Z score

p value

DEXA, Dual-energy X ray absorptiometry; BMI, Body Mass Index; SDS, standard deviation score. *: Dependent t test
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Table 3. Hormone concentrations before and after enzyme replacement therapy in MPS patients

Patient (Gender)

Time point

Before treatment
P1 (M)
After treatment

Before treatment
P2(M)
After treatment

Before treatment
P3(M)
After treatment
Before treatment
P4(M)
After treatment
Before treatment
P5(M)
After treatment
Before treatment
P6(M)
After treatment
Before treatment
P7(M)
After treatment
Before treatment
P8(M)
After treatment
Before treatment
P9(M)
After treatment
Before treatment
P10(M)
After treatment

fT4
TSH

ACTH
Cortisol

FSH
LH

1.06

-

-

1.04

11.6

2.22

1.29

11.1

0.13

1.74

60.4

0.5

2.3

17.5

0.11

1.31

12.7

2.34

1.2

6.96

<0.01

1.04

29.4

0.627

2.98

10.3

0.04

1.02

21.7

2.54

1.06

7.79

0.93

102

20.8

1.94

1.06

6.48

0.138

1.15

15.8

7.23

Prolactin

Growth
Hormone

IGF-1SDS

IGFBP-3SDS

15.5

2.4

1.89

-0.18

7.03

1.09

-2.06

-0.21

2.05

6.04

-1.02

-1.44

8.2

2.98

-2

-1.93

2.98

4.94

-1.99

-0.27

5.2

3.49

-2.97

-1.6

4.51

6.1

-1.48

0.32

8.2

1.01

-2.45

-1.79

6

1.4

-0.26

1.15

1.35

1.2

6.25

2.27

123

11.4

0.53

1.52

6.91

<0.01

1.11

16.9

2.29

2.78

9.5

1.79
-

-

4.56

-0.75

-

9.33

5.33

-0.33

0.22

-

-

-

-

8.64

2.06

-1.48

1.37

8.98

1.4

-2.92

-1.06

4.63

2.31

2.11

2.58

-

-

-

-

15.8

0.84

0.03

2.18

9.68

0.62

-2.85

-3.1

17.4

2.98

-1.7

-0.11

131

80.5

1.58

5.38

1.49

27.7

0.54

1.2

8.38

<0.01

1.1

48

1.62

18.9

1.56

21.4

0.26

2.98

12.45

<0.01

1.29

12.2

0.99

1.95

6.41

0.33

1.54

*2.53

0.94

0.26

1.37

<0.01

1.44

-

1.18
1.24

72.4

2.13

1.41

22.5

0.12

1.23

10

0.8

1.87

5.88

<0.01

1.21

36.7

2.99

4.72

13.68

3.7

P, Patient; F, Female; M, Male; fT4, Free Thyroxine; TSH, Thyroid-stimulating hormone; ACTH, Adrenocorticotropic hormone; LH, Luteinizing hormone; FSH, follicle-stimulating hormone; IGF-1, Insulin-like growth factor-1; IGFBP-3, Insulin-like growth factor binding protein-3. Normal range for FSH; Males, 1.7–12; Females,
1.5–12 IU/L, for LH; Males, <0.2–7, Females, 0.2–8 IU/L, for TSH; 0.33–6 mIU/mL, for fT4; 0.83–1.76 ng/dL, for ACTH;7.2-63.3 pg/mL, for Cortisol; 3.1-22.4 mcg/
dL, for prolactin; 2.1–17.7 ng/mL, for GH; 0.09–6.29 ng/mL, *Low-dose ACTH stimulation test was performed on the patient, peak cortisol response was 25 mcg/dl.
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Discussion
GAG deposition has been reported in the pituitary gland, exocrine
and endocrine cells of the pancreas, adrenocortical cells, follicular
epithelial cells of the thyroid, and gonads in MPS patients [3].
This may be one of the causes of growth retardation and other
endocrine system disorders. The most clinically prominent stunted
growth occurs in MPS type IVA, followed by MPS VI, MPS VII,
and then MPS II; growth retardation is not the primary finding in
MPS III [1]. Final stature is always shorter than healthy individuals
in all forms of MPS [9]. The pathogenesis of short stature in
MPS is not fully elucidated, but progressive deposition of GAG
in cartilage and bone tissue has been implicated as the cause of
skeletal deformities and short stature in these patients. Simonaro
et al. reported that GAG storage causes apoptosis of cartilage
cells, damage to the growth plate, and hyperplasia of synovial
membranes, leading to disruption of the connective tissue structure
[16]. The effect of ERT on long-term growth in patients with MPS
has been investigated although results are contradictory. Some
studies have shown that ERT has a positive impact on growth in
patients with MPS type II [17] while others have reported no effect
on growth [18]. Doherty et al. showed that the growth of 128 MPS
type IV patients receiving ERT was not different from untreated
patients [11]. Other studies have demonstrated that ERT has no
significant effect on growth in patients with MPS type IV [19].
Although there are studies [8,20] showing the positive impact of
ERT on growth in patients with MPS type VI, Lin et al. reported
that patients with MPS type VI treated with ERT did not achieve a
significant gain in height, and none of the patients reached the 3rd
percentile in final height [21].
In our patients, severe short stature was present at diagnosis, and
worsening of height SDS was observed, despite ERT. There was
no significant increase in BMI SDS in any of our patients. This
may suggest that the rapid progression in the natural process of
the disease is slowed by ERT. The mean age of our patients at the
start of ERT was 7.6 years, although this ranged widely from 1.3
to 15 years. This relatively late start of treatment may have skewed
some of the growth change due to early compromise of the normal
growth process. However, adequate treatment duration was not
present in two type II cases in whom ERT was started before 5
years of age.
While serum basal growth hormone levels were high in three of
our patients, serum basal IGF-1 (ng/ml) levels were low in five
of our patients, and GHD was detected in three patients. This
suggests, respectively, a GH receptor synthesis defect in the liver
(which is expected in MPS), insufficiency of IGF-1 synthesis
(the mediator of GH signaling), and development of GHD due
to GAG accumulation in the pituitary. Cases that benefited from
GH replacement have been reported in the literature. In the case
series published by Cattoni et al., it was shown that there was a
significant increase in the rate of growth with GH treatment,
lasting 12-24 months, in MPS patients, of whom two had MPS IH
[Hurler/Scheie syndrome], one had MPS IV, and one had MPS VI
nd all of whom had developed GHD [22]. More evidence is needed
on the efficacy of GH treatment in MPS patients with GHD. We
regularly evaluate our patients in terms of GD treatment.
In patients with MPS, there is an increased risk of poor bone
mineralization due to decreased physical activity resulting from
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malnutrition, gait disturbance, pain, poor general condition,
or exercise intolerance [23]. Our study observed a significant
improvement in the DEXA BMD z-score values of our patients
after ERT compared to the pre-ERT baseline. Although it has
been reported that bone growth and mineralization are affected
by GAG deposition in animal models of MPS [24], few studies
have evaluated BMD in patients with MPS [23,25]. In the survey
conducted by Lin et al., it was shown that there was a significant
improvement in BMD after treatment in eight patients with MPS
(types II and VI) who received ERT treatment for between 1 and
7.4 years [26]. The improvement in BMD with ERT in MPS
patients can probably be explained by multiple mechanisms, such
as decreased GAG deposition in the bones, increased muscle
strength and endurance, and improved pulmonary function and
mobility [21,27].
The sex steroid profile and pubertal status of all of our patients
were appropriate for their age. The study of Celeste et al. found
puberty delay in 10 of 56 MPS VI patients who received ERT and
reported that they had puberty progression with two years of ERT
treatment, and six of them completed puberty [28]. In the case
report published by Linxin et al., the sex steroids of a 17-year-old
MPS type IV patient were reported as normal [28].
There was no abnormality in thyroid function tests in any of our
patients. This finding was consistent with studies in the literature
[8,28]. In another study conducted in 2011, in which 78 patients
were followed up with MPS IVa, and 50 healthy controls were
compared, no significant difference was reported in TSH levels
[29]. In a case report published in 2019, TSH and fT4 values of
MPS type II patients were reported to be within normal limits [30].
In our study, the basal ACTH and cortisol values of the patients
before and after ERT were within normal limits. In addition, the
response of Patient 8 (MPS type IV) to the ACTH stimulation test,
whose baseline ACTH and cortisol levels were low after treatment,
was evaluated as normal. Linxin et al. found low baseline ACTH
and cortisol levels in a 17-year-old MPS IV patient in their case
report. They stated that adrenocortical insufficiency may be
associated with compression-related organ dysfunction caused
by skeletal deformities in the patient with normal pituitary MRI
and adrenal imaging [28]. Some limitations of the study are that
(1) the number of cases is low; (2) there was no control group;
(3) different age at onset of treatment; (4) wide age range; nonhomogenous patient profile.
Conclusion
Apart from growth retardation, which is one of the most prominent
features of MPS, no severe dysfunction was detected in other
endocrine organs in our patients with MPS. It was observed that
the height SDS of our patients did not improve with ERT. On
the contrary, their height SDS worsened with age. As previously
reported, the effect of ERT on height gain is limited. However, it
should be kept in mind that, in addition to the known mechanisms
of growth retardation in patients with MPS, GHD may occur
despite ERT and was present in 30% of our patients. Although
there is not enough data on the efficacy of GH treatment in MPS
patients with GH deficiency, normal growth can be achieved with
ERT, started at a very early age, together with effective metabolic
control and GH treatment. It was observed that the decreased BMD
of our patients improved with ERT. In conclusion, patients with
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MPS should be followed up in terms of endocrine problems. It is
predicted that good metabolic control with ERT treatment starting
at an early age will be beneficial in preventing complications.
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Abstract
This study aimed to evaluate the quality and reliability of Turkish YouTube videos about Hashimoto’s thyroiditis. This cross-sectional study was carried out using the first
66 videos, sorted according to the relevance, obtained following a video search performed on June 18, 2020, by typing ‘Hashimoto thyroiditis’ on YouTube. The quality
and reliability of included YouTube videos were evaluated by two independent researchers using DISCERN, Global Quality Score [GQS] and JAMA criteria. The GQS2
scores of the patient (p=0.035), other healthcare personnel (p=0.019) and non-endocrinologist videos (p=0.028) were lower than those of endocrinologist videos (p=0.03).
DISCERN2 scores of non-endocrinologist doctor (p=0.014), other healthcare personnel (p=0.022) and patient (p=0.008) videos were lower than those of endocrinologist
videos (p<0.05). The number of views (p=0.002) and subscribers (p=0.007) of channels belonging to the institution or doctors were less than those of other groups. A positive correlation was found between video duration and number of likes (r=0.47), number of dislikes (r=0.28), JAMA1 (r=0.28), JAMA2 (r=0.29), DISCERN1 (r=0.27) and
DISCERN2 (r=0.26). A positive correlation was found between the number of views and number of likes (r=0.82), dislikes (r=0.90) and subscribers (r=0.49). A positive
correlation was found between JAMA1, JAMA2, GQS1, GQS2, DISCERN1 and DISCERN2 scores. The quality and reliability of endocrinologist videos for Hashimoto’s
thyroiditis were greater. The quality and reliability of Hashimoto’s thyroiditis videos were not related to their popularity. YouTube videos published by doctors can serve
as a quality and reliable learning interface about Hashimoto’s thyroiditis.
Keywords: Endocrinology, thyroiditis, hashimoto disease, internet, social media

Introduction
Hashimoto’s thyroiditis, also known as chronic autoimmune
thyroiditis or chronic lymphocytic thyroiditis, is an autoimmune
disease that destroys thyroid cells through cell- and antibodymediated immune processes. Worldwide, the most common cause
of hypothyroidism is insufficient dietary iodine intake, while in
developed countries, it is Hashimoto’s thyroiditis. The estimated
incidence of Hashimoto’s thyroiditis is 0.8 per 1000 per year in
men and 3.5 per 1000 in women [1].
The patients with Hashimoto’s thyroiditis are frequently
followed by specialist physicians in the field of internal medicine
or endocrinology, however people from various disciplines
have started to make suggestions or comments on this issue on

*Corresponding Author: Gokcen Unal Kocabas, Ege University Faculty of
Medicine, Department of Endocrine and Metabolic Diseases, Izmir, Turkey
E-mail: gokcenunal3@yahoo.com

some platforms, even though they do not have expertise in the
subject. The Internet and social media are perceived as promising
platforms for informal learning, as they contain a large amount
of information and are easily and highly accessible. However, for
areas such as health that are conceptually rich and require specialist
knowledge, this attraction can be deceptive and the quality of
online health information is a concern [2]. In a systematic review of
multiple studies, 70% of the studies have reported that the quality
of online health information (accuracy, completeness, readability,
design, descriptions and references provided) was an issue [3].
Misleading YouTube videos are much more popular than nonmisleading ones [4, 5]. However, social media platforms can be a
way to reach people who do not appreciate the scope of traditional
mass media as much as others, but who are still positive towards
science [6]. In addition, online knowledge sharing platforms
provide opportunities for people to comment and discuss published
content, providing a chance to engage in discussion associated
with constructive processes and learning [7].
YouTube is an easy-to-use platform for hosting video content, and
the content found here reaches a global audience [8]. YouTube has
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more than two billion monthly logged in users, and more than one
billion hours of videos are watched every day [9]. Scientific or
non-scientific suggestions on this platform, which is very widely
used, reach more and more people.
This study aimed to evaluate the quality and reliability of Turkish
YouTube videos about Hashimoto’s thyroiditis.
Materials and Methods
This cross-sectional study was conducted by YouTube research for
Hashimoto’s thyroiditis in Turkish at 12.12.2020. Ethics committee
approval is not necessary for this type of study.
Since it was not possible to evaluate all videos published in
Turkish, which were found as a result of the search performed by
typing ‘Hashimoto’s thyroiditis’ into the search engine, the first 66
videos ranked according to their relevance were included in the
analysis. Videos reproduced after the first sample was published
were not included in the analysis. Each of the videos consisting
of several parts was evaluated as a separate videos. As regards the
recency of the video, the time from uploading to data collection,
number of subscribers, number of views and number of likes or
dislikes of the channel at the date of data collection were recorded.
Content producers were classified according to their respective
expertise categories.

Med Science 2022;11(3):1190-6

that uploaded the most videos were non-endocrinologist doctors
(51.5%) and endocrinologist users (34.9%). Overall, 86.4% of all
videos were published by doctors. In the channels where the videos
were broadcasted, the highest rate belonged to doctors (48.5%).
The frequency of videos broadcasted from a doctor or institution
channel was 62.1%. Majority of YouTube content reviewed was
about general information with 53.0% [Table 1].
Table 1. Descriptive features of YouTube videos
Variables

n [%]

Video uploader
Endocrinologist

23[34.9%]

Non-endocrinologist physician

34[51.5%]

Health personnel other than physician

5[7.6%]

Patient

2[3.0%]

Other

2[3.0%]

Channel
Physician

32[48.5%]

Institutional

9[13.6%]

Entertainment

10[15.2%]

Other

13[19.7%]

Unknown

2[3.0%]

Content

The quality and reliability of YouTube videos included in the
analysis were evaluated by two independent researchers using
DISCERN, Global Quality Score (GQS) and JAMA criteria. The
researchers were both experienced in the field of Endocrinology .

General information

35[53.0%]

Treatment

12[18.2%]

The scores given by the experts to the scales were named 1 and 2
(such as GQS1 and GQS2). Videos were rated for reliability using
the DISCERN scale developed by Oxford University. Each question
was answered and evaluated as ‘yes’ (1 point) or ‘no’ (0 points).
Higher scores represent better quality, reliability and sophistication
[10]. The overall quality of the videos was subjectively rated
using a 5-point Likert-type GQS, which evaluates the quality of
information, ease of use and usefulness of the video for a user. As
the score obtained from the scale increases, the quality of the video
also increases [11]. JAMA, another measurement tool used to
evaluate the quality of videos, consists of four questions of 1 point
each. Higher scores obtained from the scale indicate an increase in
the quality of information [12].

Total

Statistical analyses
Research data were evaluated using IBM SPSS v26 (SPSS Inc.,
Chicago, IL, USA). As a result of the Kolmogorov–Smirnov
normality test applied for continuous variables, only DISCERN2
was normally distributed (p>0.05), and all other variables were
not normally distributed (p<0.05). Accordingly, nonparametric
tests were used in all analyses to be applied to all variables, except
DISCERN2. Analysis of variance and least significant difference
post hoc analyses were used for the DISCERN2 variable, and
Kruskal–Wallis and Dunn–Bonferroni post hoc tests were used
for all non-normally distributed variables. Spearman correlation
analysis was used to examine the relationships between variables.
Statistical significance level was accepted as p<0.05.
Results
Among the video group included in the analysis, the groups

Experience
Pathogenesis

6[9.1%]
13[19.7%]
66[100.0%]

GQS2 scores of video groups uploaded by patients (p=0.035), nonphysician health personnel (p=0.019) and non-endocrinologist
physicians (p=0.028) were significantly lower than the scores
of the video group uploaded by endocrinologists (p=0.03).
DISCERN2 scores of non-endocrinologist physician (p=0.014),
non-physician health personnel (p=0.022), patient (p=0.008)
videos and other (p=0.021) videos were significantly lower than
those of endocrinologist videos (p=0.01) [Table 2].
The distribution of the number of views of YouTube videos by
channel type was significantly different from each other (p=0.002).
The number of watched videos of institutional channels was lower
than that of entertainment channels (p=0.001) and other channels
(p=0.004). The number of views of videos of physicians’ channels
was significantly lower than that of videos of entertainment
channels (p=0.009) and other channels (p=0.04). The number of
likes according to the type of channel on which the videos were
broadcasted was significantly different (p=0.013). The number of
likes of institutional channels was significantly lower than that of
videos of physician (p=0.029), entertainment (p=0.001) and other
(p=0.022) channels.
The distribution of videos in terms of the number of dislikes was
significantly different between the groups (p=0.002). The number
of dislikes of videos of institutional channels were significantly
lower than that of videos of entertainment (p=0.003) and other
(p=0.009) channels. The number of dislikes of physician channels
was lower than that of entertainment channels (p=0.004) and other
channels (p=0.013).
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Table 2. Distribution of parameters measured by type of video uploader [Mean±SD, Median [Min-Max]]
Endocrinologist

Non-endocrinologist
physician

Health personnel other
than physician

Patient

Others

Total

p

Duration
on YouTube
[day]**

317.4±473.9,
111[24-1642]

409.1±403.0,
240[39-1743]

460.5±260.0,
458[206-720]

804.5±260.9,
804.5[620-989]

535.5±560.7,
535.5[139-932]

395.8±422.5,
182[24-1743]

0.07

Views**

317.4±473.9,
111[24-1642]

26115.1±54277.7,
6832.5[21-291000]

15624±18637.8,
13000[120-46000]

22485.6±50584.9,
6840.5[21-291000]

0.40

Like**

317.4±473.9,
111[24-1642]

272.5±392.8,
49.5[0-1500]

231.6±232.4,
225[1-543]

279.5±68.6,
279.5[231-328]

3527.5±4910.9,
3527.5[55-7000]

290±893.4,
46.5[0-7000]

0.08

3.3±5.5,
1[0-26]

15.5±29.8,
2[0-149]

8.2±10.0,
3[1-25]

26.5±12.02,
26.5[18-35]

86±113.1,
86[6-166]

13.2±29.6,
2[0-166]

0.08

27355.7±37240.5,
13700[45-107000]

76434.9±157451.4,
14400[221-767000]

62851±49524.2,
82000[55-113000]

31246±43916.99,
31246[192-62300]

16980±17847.4,
16980[4360-29600]

54803.7±116789.3,
13700[45-767000]

0.47

JAMA1**

0.5±0.7,
0[0-2]

0.5±0.7,
0[0-2]

0±0,
0[0-0]

0±0,
0[0-0]

0±0,
0[0-0]

0.4±0.6,
0 [0-2]

0.29

JAMA2**

0.5±0.7,
0[0-2]

0.4±0.8,
0[0-3]

0±0,
0[0-0]

0±0,
0[0-0]

0±0,
0[0-0]

0.4±0.7,
0 [0-3]

0.34

GQS1**

3.1±0.9,
3[1-4]

2.6±1.2,
2[0-5]

1.8±0.8,
2[1-3]

2±1.4,
2[1-3]

2±1.4,
2[1-3]

2.7±1.1,
3[0-5]

0.05

GQS2**

3.3±1.1,
4[1-5]

2.6±1.2,
3[0-5]

2.0±0.7,
2[1-3]

1.5±0.7,
1.5[1-2]

2.5±2.1,
2.5[1-4]

2.8±1.2,
3[0-5]

0.03*

DISCERN1**

37.3±13.9,
36[16-68]

36.4±16.6,
31[16-75]

27.8±16.12,
23[17-56]

26±7.1,
26[21-31]

23.5±6.4,
23.5[19-28]

35.3±15.4,
31[16-75]

0.23

DISCERN2***

41.7±11.2,
42[23-67]

34.6±10.5,
31[16-53]

29.6±6.8,
26[24-40]

20.5±0.7,
20.5[20-21]

23.5±9.2,
23.5[17-30]

35.9±11.4,
35.5[16-67]

0.01*

Dislike**
Subscriber**

18000±2828.4,
136880±181189.0,
18000[16000-20000] 136880[8760-265000]

* Statistically significant at the 0.05 level, ** Kruskal Wallis Test, *** ANOVA

Table 3. Distribution of measured parameters by channel type [Mean±SD, Median [Min-Max]]
Physician

Instutional

Entertainment

Others

p

318.3±289.8,
163.5[24-911]

401.1±534.8,
146[39-1642]

537.5±594.3,
286[62-1743]

486.1±485.5,
270[57-1451]

0.675

Views**

11244.9±17165.3,
3006[64-73000]

3806.1±6744.34
556[21-21000]

64535.1±88159.7,
39000[239-291000]

33892.77±70402.79,
9470[2658-265000]

0.002*

Like**

156±269.5,
46.5[0-1100]

27.6±38.1,
5[0-105]

460±475.8,
295.5[4-1500]

709.9±1907.7,
36[5-7000]

0.013*

Dislike**

7.22±15.72,
1[0-80]

1.3±1.9,
1[0-5]

31.7±44.4,
19.5[0-149]

23.5±44.6,
5[0-166]

0.002*

16062.7±28603.7,
13700[45-155000]

33528.2±46778.8,
8050[55-107000]

202877±243710.4,
88750[1910-767000]

47274.8±43525.5,
29600[192-122000]

0.007*

JAMA1**

0.5±0.7,
0[0-2]

0.6±0.7,
0[0-2]

0.2±0.4,
0[0-1]

0.4±0.6,
0 [0-2]

0.635

JAMA2**

0.4 ± 0.8,
0[0-3]

0.4±0.7,
0[0-2]

0.2±0.4,
0[0-1]

0.5±0.8,
0 [0-2]

0.879

GQS1**

2.7±1.0,
3[0-5]

2.4±1.1,
2[1-4]

2±1.0,
2[1-4]

3.1±1.2,
3[1-5]

0.124

GQS2**

2.8±1.1,
3[0-4]

2.78±1.39,
3[1-5]

2±1.15,
1.5[1-4]

3.23±1.3,
3[1-5]

0.138

DISCERN1**

36.1±14.1,
33[16-75]

34.8±15.3,
33[16-68]

28±16.1,
19.5 [17-65]

41.1±17.6,
37[19-69]

0.122

DISCERN2***

38.2±10.4,
39.5[16-53]

37±12.0,
33[24-63]

33.1±15.4,
30[16-67]

32.6±10.5,
31[17-50]

0.409

Duration on YouTube
[day]**

Subscriber**

* Statistically significant at the 0.05 level, ** Kruskal Wallis Test, *** ANOVA
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Table 4. Distribution of parameters measured by content type [Mean±SD, Median [Min-Max]]
General information

Treatment

Experience

Pathogenesis

p

426.5±485.0,
165[24-1743]

422.7±394.7,
210[80-1129]

421±344.8,
349.5[61-989]

278.8±295.7,
120[60-848]

0.588

25795.7±64882.9,
3756[21-291000]
369.5±1203.4,
32[0-7000]
15.0± 37.1,
1[0-166]

33754.2±36712.2,
22000[1000-126000]
302.9±342.3,
152.5[17-1000]
18.7±24.6,
7[2-80]

16384±18545.5,
12073.5[595-51000]
256±267.5,
197[18-749]
12.5±13.7,
10[0-35]

5988.1±9022.5,
3000[97-34000]
79.6±124.0,
46[1-483]
79.6±124.0,
46[1-483]

54027.7±96932.9,
10435[45-355000]

45587.3±43124.4,
20450[224-113000]

168673.5±296639.2,
61250[192-767000]

79.6±124.0,
46[1-483]

0.5±0.6,
0 [0-2]
0.4±0.6,
0 [0-2]
2.5±1.3,
2 [0-5]
2.7±1.3,
3[0-5]

0.4±0.7,
0 [0-2]
0.6±1.1,
0[0-3]
2.8±0.8,
3[1-4]
2.8±1.0,
3[1-5]

0.3±0.8,
0[0-2]
0.3±0.8,
0[0-2]
2.7±1.2,
2.5[1-4]
2.5±1.4,
2.5[1-4]

0.3±0.6,
0[0-2]
0.2±0.4,
0[0-1]
2.7±0.8,
3[2-4]
2.9±1.0,
3[1-4]

DISCERN1**

34.1±17.3,
28 [16-75]

39.8±14.7,
39[18-67]

39.3±18.2,
34[21-72]

32.7±7.4,
33[23-51]

0.357

DISCERN2***

36.5±11.9,
36[16-67]

41.2±12.4,
47[19-53]

29.7±11.3,
25.5[20-49]

32.4±6.9,
30[24-44]

0.128

Duration on YouTube [day]**
Views**
Like**
Dislike**
Subscriber**
JAMA1**
JAMA2**
GQS1**
GQS2**

0.038*
0.062
0.013*
0.535
0.716
0.897
0.736
0.920

* Statistically significant at the 0.05 level, ** Kruskal Wallis Test, *** ANOVA
Table 5. Spearman Correlation Analysis results of measured parameters
r [p]

r [p]

Views-Duration on YouTube

0.17[p=0.187]

GQS2-Duration on YouTube

0.16[p=0.199]

Like-Duration on YouTube

0.47[p<0.001]*

GQS2-Views

0.05[p=0.672]

Like-Views

0.82[p<0.001]*

GQS2-Like

0.11[p=0.400]

Dislike-Duration on YouTube

0.28[p=0.023]*

GQS2-Dislike

0.05[p=0.690]

Dislike-Views

0.90[p<0.001]*

GQS2-Subscriber

-0.03[p=0.797]

Dislike-Like

0.81[p<0.001]*

GQS2-JAMA1

0.45[p<0.001]*

Subscriber-Duration on YouTube

0.06[p=0.665]

GQS2-JAMA2

0.51[p<0.001]*

Subscriber -Views

0.49[p<0.001]*

GQS2-GQS1

0.86[p<0.001]*

Subscriber-Like

0.46[p<0.001]*

DISCERN1-Duration on YouTube

0.27[p=0.030]*

Subscriber-Dislike

0.43[p<0.001]*

DISCERN1-Views

0.04[p=0.775]

JAMA1-Duration on YouTube

0.28[p=0.024]*

DISCERN1-Like

0.11[p=0.402]

JAMA1-Views

-0.19[p=0.125]

DISCERN1-Dislike

0.04[p=0.736]

JAMA1-Like

-0.08[p=0.537]

DISCERN1-Subscriber

-0.04[p=0.756]

JAMA1-Dislike

-0.21[p=0.097]

DISCERN1-JAMA1

0.50[p<0.001]*

JAMA1-Subscriber

-0.23[p=0.065]

DISCERN1-JAMA2

0.56[p<0.001]*

JAMA2-Duration on YouTube

0.29[p=0.019]*

DISCERN1-GQS1

0.81[p<0.001]*

JAMA2-Views

-0.16[p=0.203]

DISCERN1-GQS2

0.71[p<0.001]*

JAMA2-Like

-0.07[p=0.555]

DISCERN2-Duration on YouTube

0.26[p=0.034]*

JAMA2-Dislike

-0.13[p=0.298]

DISCERN2-Views

0.07[p=0.601]
0.07[p=0.567]

JAMA2-Subscriber

-0.18[p=0.156]

DISCERN2-Like

JAMA2-JAMA1

0.82[p<0.001]*

DISCERN2-Dislike

0.03[p=0.810]

GQS1-Duration on YouTube

0.20[p=0.119]

DISCERN2-Subscriber

-0.13[p=0.312]

GQS1-Views

0.17[p=0.179]

DISCERN2-JAMA1

0.46[p<0.001]*

GQS1-Like

0.21[p=0.091]

DISCERN2-JAMA2

0.45[p<0.001]*

GQS1-Dislike

0.14[p=0.265]

DISCERN2-GQS1

0.60[p<0.001]*

GQS1-Subscriber

0.03[p=0.805]

DISCERN2-GQS2

0.55[p<0.001]*

GQS1-JAMA1

0.43[p<0.001]*

DISCERN2-DISCERN1

0.62[p<0.001]*

GQS1-JAMA2

0.49[p<0.001]*

* Statistically significant at the 0.05 level

1193

doi: 10.5455/medscience.2022.03.056		

				

The number of subscribers of the channels of videos published
according to the channel type was significantly different from
each other (p=0.007). The number of subscribers of entertainment
channels was significantly higher than those of physician (p=0.002)
and institutional (p=0.018) channels [Table 3].
The distribution of the number of views of the videos according
to the type of content was significantly different (p=0.038). The
number of views for pathogenesis-related videos (p=0.011) and
general-content videos (p=0.010) was lower than for treatmentrelated videos. The number of dislikes of treatment-related videos
were higher than that of pathogenesis-related videos (p=0.002)
and general-content videos (p=0.011) [Table 4].
A moderate positive correlation was found between video duration
and like (r=0.47), while dislike (r=0.28), JAMA1 (r=0.28),
JAMA2 (r=0.29), DISCERN1 (r=0.27) and DISCERN2 (r=0.26)
scores had a low level of positive correlation. A very strong
positive correlation was found between the number of views and
likes (r=0.82) and dislikes (r=0.90), while a moderate positive
correlation was found between the number of subscribers (r=0.49).
A very strong positive correlation was noted between the number
of views and likes (r=0.82) and dislikes (r=0.90), while a moderate
positive correlation was found between the number of subscribers
(r=0.49). A moderate positive correlation was observed between
the number of dislikes and the number of subscribers (r=0.43)
and a low positive correlation between the duration (r=0.28).
A strong positive correlation was found between JAMA1 and
JAMA2 (r=0.82), while a moderate positive correlation was found
between GQS1 (r=0.43), GQS2 (r=0.45), DISCERN1 (r=0.50),
and DISCERN2 (r=0.46). A moderate positive correlation was
found between JAMA2 and GQS1 (r = 0.49), GQS2 (r=0.51),
DISCERN1 (r=0.56) and DISCERN2 (r=0.45). A strong positive
correlation was found between GQS1 and GQS2 (r=0.86) and
DISCERN1 (r=0.81), while a moderate positive correlation was
found between DISCERN2 (r=0.60). A strong positive correlation
was found between GQS2 and DISCERN1 (r=0.71), while a
moderate positive correlation was found between DISCERN2
(r=0.55). A moderate positive correlation was noted between
DISCERN1 and DISCERN2 (r=0.62) [Table 5].
Discussion
Information available in the Internet has the potential to be
inaccurate. Individuals accessing this information can easily be
mistaken, as they often have no idea who uploaded the information,
when it was last updated and how accurate it is. As the number
of information seekers and providers continues to increase, it is
important to assess the reliability of online health information
[13]. In this study, the quality and reliability of videos posted on
YouTube about Hashimoto’s thyroiditis were evaluated.
In this study, 86.4% of Hashimoto’s thyroiditis videos were
published by physicians overall, while 34.9% of the videos
were published by endocrinologists. In a previous study of
YouTube videos about thyroid cancer, only 26.9% of the videos
were published by a specialist [such as specialist physician,
hospital, endocrinology and surgery associations] [14]. The rate
of physician-published video in the present study is considerably
higher than that reported in other studies [14-18].
While the information shared through the video helps reinforce
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the words and message, the quality of both the image and sound
of the video is crucial to creating a strong mental impression
and engaging the viewer [19]. A positive correlation is expected
between the measurement tools, each of which evaluates the
quality and reliability of YouTube videos. In the present study, a
positive correlation was found between the reliability and quality
scores (DISCERN, JAMA and GQS) of YouTube videos about
Hashimoto’s thyroiditis. In a previous study, Önder and Zengin
analysed YouTube videos about gout and reported that DISCERN,
JAMA and GQS scores showed a positive correlation among
themselves [12]. Moreover, Starks et al. reported a positive
correlation between DISCERN and GQS scores of YouTube videos
[15]. Another study reported that YouTube videos were positively
correlated with GQS, DISCERN and JAMA scores [20]. However,
Aydin et al. reported a positive correlation between DISCERN and
JAMA scores [14].
Videos published by health experts on YouTube contain more useful
information and have higher reliability than other individuals [21].
In the present study, the quality and reliability [GQS and DISCERN]
of the videos in which the video uploader was endocrinologist was
significantly higher than the other groups. Our results support the
results of other studies in the literature. In a previous study, Starks
et al. evaluated YouTube videos on thyroid surgery techniques
and reported that videos uploaded by academic professionals had
higher quality and reliability scores [15]. Ferhatoğlu et al. examined
YouTube videos about sleeve gastrectomy surgery and reported
that the quality and reliability scores of the videos uploaded by
physicians working in the university hospital were significantly
higher [20]. Çitgez et al. analysed YouTube videos about transoral
endoscopic thyroidectomy and revealed that the quality and
reliability scores of the videos of physicians were significantly
higher [22]. Individuals who wanted to learn about Hashimoto’s
thyroiditis and other health-related issues can distinguish more
competent sources on the topic by analysing a wide platform such
as YouTube, so that misleading information can be prevented from
spreading.
In the present study, 48.5% of the channels on which Hashimoto
thyroiditis videos were broadcasted belonged to physicians and
62.1% belonged to physicians or institutions. Considering that
86.4% of the videos were published by a physician, it is seen
that physicians do not use channels belonging to themselves or
institutions to share videos. Considering that the videos created
and uploaded by physicians are more reliable, it may be beneficial
for physicians and institutions to share health education through
channels belonging to them or their institutions to increase the
accessibility of individuals seeking information to more reliable
information.
In the present study, the number of views, likes and channel
subscribers of the videos belonging to an institution or a physician
among the YouTube videos related to Hashimoto’s thyroiditis
examined were significantly lower than those of entertainment
channels. A previous study reported that the popularity scores of
academic or physician-sourced YouTube videos were significantly
lower than that of patient-sourced videos [20]. Çitgez et al. reported
that the popularity scores of the YouTube videos of physicians
were significantly lower than those of others [22]. The present
study found that the quality and reliability level of videos about
Hashimoto’s thyroiditis and their popularity [number of views,
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number of likes, etc.] were not related. Şahin et al. evaluated
colorectal cancer YouTube videos and did not find a relationship
between the popularity and comprehensiveness of the videos [4].
Another study reported the lack of significant relationship between
popularity score and DISCERN and GQS scores [15]. Another
study reported a negative correlation between the popularity scores
of videos and their quality and reliability scores [22]. Moreover,
Hornung et al. reported that more popular YouTube videos showed
lower educational quality than less popular ones [23]. Considering
that individuals who want to obtain information about Hashimoto’s
thyroiditis through YouTube videos will first reach more popular
content, attempts to increase the popularity of more reliable
physician videos will be beneficial for the dissemination of correct
information.

interface. Thus, it is very important to produce quality and reliable
content that researchers, private institutions and government
institutions will jointly produce. Therefore, it would be beneficial
for physicians and academic institutions to create more channels
through which they can transmit information about Hashimoto’s
thyroiditis and improve existing channels. However, there is a
need for more comprehensive research to include YouTube videos
on Hashimoto’s thyroiditis in a wider geography and in more
languages.

The recency of a YouTube video can affect the quality and
reliability of videos, as it may contain the latest information on
the topic. Hornung et al. reported that the time elapsed after the
YouTube video was published is a predictor of video quality [23].
Elangovan et al. reported that the duration of YouTube videos was
similar between groups of videos containing misleading and useful
information [21]. Starks et al. revealed the lack of a relationship
between the duration of videos on YouTube and popularity,
reliability and quality [15]. This study found that the quality and
reliability of YouTube videos increase as the duration of the video
lengthens. The finding that the quality and reliability of previous
publications were higher indicates the presence of less-quality
and up-to-date posts about Hashimoto’s thyroiditis. In this regard,
initiatives of health professionals may be beneficial.
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Abstract
Hemodynamic instability may cause serious complications such as intracranial hemorrhage, stroke, and brain edema in the postoperative period in intracranial tumor
surgery. This study investigated the relationship between remifentanil infusion used for anesthesia maintenance in intracranial tumor surgery and postoperative early
hypertension. Hemodynamic parameters were recorded in the first 24 hours after intracranial tumor surgery in the postoperative intensive care unit. Hypertension rate,
causes, and treatment methods of hypertension in our clinic were compared with the literature. The study included 113 patients. In 83 patients (73.4%), hypertension was
detected in the first 24-hour period during the intensive care follow-up. The hypertensive attack was controlled with intravenous opioids administered in 69 (83.1%) of
83 patients with hypertension, and with additional intravenous antihypertensive in 14 (16.9%) patients. Analgesia use was higher in hypertensive patients in the first 24
hours postoperatively (83.1% vs. 30%, P<.01). Ultra-short-acting remifentanil infusion used for maintenance of anesthesia may cause hypertensive episodes in the early
postoperative period.
Keywords: Remifentanil, intracranial tumor surgery, hypertension

Introduction
Hemodynamic stability, cerebral perfusion pressure maintenance,
and intracranial pressure control are the primary anesthetic targets
in craniotomy procedures. Selection of the method of anesthesia
must also target gentle and rapid recovery from anesthesia for
early neurological examination. In addition, the ideal anesthetic
agent must maintain cerebral blood flow and reduce the cerebral
metabolic rate without affecting the surgical procedure [1].
In general, intravenous (IV) induction agents, except for ketamine,
decrease cerebral metabolic rate and cerebral blood flow. As a
result, intracranial pressure either remains stable or decreases.
Inhalation anesthetics (isoflurane, sevoflurane, desflurane, and
halothane) are dose-dependent cerebral vasodilators and reduce the
cerebral metabolic rate. In addition, inhalation agents may increase
cerebral blood flow and, accordingly, the intracranial pressure.

*Corresponding Author: Ozgur Komurcu, Ondokuz Mayıs Universitesi, Faculty
of Medicine, Department of Anesthesiology and Reanimation, Samsun, Turkey
E-mail: zgrkom@gmail.com

Due to these reasons, intravenous anesthetic agents may be
considered a more suitable option for the induction and maintenance
of anesthesia during intracranial procedures [2].
Total intravenous anesthesia (TIVA), in combination with
remifentanil, has begun to be frequently used as a suitable
induction and maintenance method in craniotomy surgery [3].
Remifentanil is a powerful and ultra-short-acting opioid used
for general anesthesia and sedation. While remifentanil offers
various advantages in clinical practice, it is also associated
with the development of “opioid-induced hyperalgesia (OIH),”
a paradoxical increase in sensitivity to painful stimulants that
develops after opioid infusion (hyperalgesia, allodynia, or both)
[4]. Acute opioid tolerance (AOT) is another undesirable opioidinduced clinical effect that must be differentiated from OIH [5].
The pain that occurs during and after craniotomy increases
heart rate (HR) and mean arterial pressure (MAP) [6]. High
blood pressure can cause severe complications, especially after
intracranial surgery. The pain-related hypertensive response has
been reported in many patients after craniotomy [7].
Our study aimed to investigate the relationship between
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hypertension, possible facilitating factors, and remifentanil
infusion in the first 24 hours after anesthesia in patients who
received remifentanil infusion for anesthesia maintenance in
intracranial tumor surgery.
Materials and Methods
Study plan
Our study was planned retrospective cross-sectional after
approval from the Ethics Committee of our hospital (KAEK
2019/699). Patients over 18, with an ASA (American Society of
Anesthesiologists) score of 3 and below, who underwent elective
intracranial tumor surgery between January 2017 and January
2019, were followed in our postoperative intensive care unit
and received remifentanil infusion for intraoperative anesthesia
maintenance were included in the study. The exclusion criteria
were determined as emergency intracranial tumor surgery and
missing patients’ data.
Patient data
Induction of anesthesia in intracranial tumor surgery patients
included in the study, Thiopental Sodium (Pentothal Sodium®)
3-5mg/kg IV bolus, rocuronium (Esmeron®) 0.6-0.9mg/kg IV
bolus, fentanyl (Talinat®) 0.5-1µg/kg was provided by IV bolus.
Anesthesia was maintained with 2-10 mg/kg/h 2% Propofol
(Propofol Fresenius®) infusion and 0.05-2 µg/kg/min remifentanil
(Ultiva®). Central venous catheterization with a 7F 15 cm central
catheter (Certofix® Trio, Bbraun, Melsungen AG, Germany)
from the right internal jugular vein; Invasive artery follow-up
was performed from the right radial artery with a 20G (Vasofix®
Bbraun Melsungen AG, Germany) peripheral cannula. The
drug concentrations used in the maintenance of anesthesia were
arranged in line with the intraoperative hemodynamic parameters.
All patients are followed up in the intensive care unit
after intracranial tumor surgery. In our intensive care unit,
hemodynamically stable craniotomy patients are followed by
blood pressure monitoring on the first postoperative day for 15
minutes for the first 6 hours, 30 minutes for the second 6 hours, and
hourly for the next 12 hours. Hemodynamic changes in the first 24
hours after surgery; development and frequency of hypertension
(systolic blood pressure 140mmHg; diastolic blood pressure
more than 80mmHg and increase in mean blood pressure more
than 20mmHg according to preoperative blood pressure values),
development and frequency of hypotension (systolic blood
pressure, 90mmHg; diastolic blood pressure, measurement below
60mmHg; and mean blood pressure, more than 40mmHg decrease
from preoperative blood pressure values), bradycardia and its
frequency (heart rate, below 60 pulses/min), tachycardia and its
frequency (heart rate, 100 pulses/min), arrhythmia development
was recorded. Demographic data that may affect hemodynamic
parameters in the first 24 hours postoperatively, the relationship
between intraoperative and postoperative variables, hemodynamic
instability and mortality, length of stay in the intensive care unit,
and the need for mechanical ventilation were evaluated. After the
first admission to our intensive care unit, after intracranial tumor
surgery, all patients considered to be hemodynamically stable
postoperatively are followed for heart rate and rhythm monitoring,
blood pressure monitoring, and peripheral oxygen saturation in line
with the 2014 ESC/ESA guidelines [8]. Considering the possible
need for analgesia, an IV bolus of 0.05-0.1mg/kg morphine
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(Morphine HCI®)is administered to hypertensive patients after
admission to the postoperative ICU. If high blood pressure persists
in the follow-ups, blood pressure is regulated with 500µg/kg/
min loading in 1 minute and 25-200 µg/kg/min infusion esmolol
(Brevibloc Premiks®) treatment.
Demographic data of patients (age, weight, height, and body
mass index (BMI), history of chronic disease (hypertension,
diabetes mellitus (DM), chronic obstructive pulmonary disease
(COPD), comorbidities), duration of surgery, preoperative and
postoperative Glasgow Coma Score) (GCS), drugs used in
induction and maintenance of anesthesia and their doses (mgmcg/kg/min), amount of fluid used intraoperatively (ml), blood
and blood products (IU), inotropic and antihypertensive drugs
and their doses (mg-mcg). /kg/min), intraoperative vital signs
[arterial blood pressure (mmHg), pulse (bpm), body temperature
(0C), Sa02 (%)], intraoperative mechanical ventilation values were
recorded. Postoperative vital functions [blood pressure (mmHg),
heart rate (bpm), body temperature (0C), SaO2(%)], total fluid
balance (ml), blood and blood product transfusions, inotropic
and antihypertensive drugs and their doses, sedation applied,
mechanical ventilation parameters, additional postoperative
complications, intensive care unit durations and mortality rates
reviewed.
Statistical analysis
Data were analyzed using IBM SPSS V23. Linear regression
analysis was used to examine independent variables that affected
the duration of stay in the intensive care unit and the frequency
of hypertension. Variables divided into 3 or more subgroups for
patients with postoperative early hypertension were evaluated
with the Kruskal Wallis H test, and variables divided into 2
subgroups were evaluated with the Mann Whitney U test. Binary
logistic regression analysis was preferred for the examination of
hypertension and the independent risk factors with effects on it.
The level of significance was set at P<.05.
Results
We analyzed 148 adult patients who had undergone intracranial
tumor surgery. 18 patients who required emergency craniotomy
were excluded from the study. Study data for 17 patients could not
be reached. Complete data of 113 patients were evaluated. In the
first 24 hours postoperatively (Figure 1).

Figure 1. Flow chart of the patients included in the study

In the first 24 hours, hypertension was detected in 83 patients
(73.4%), arrhythmia in 12 patients (10.6%), bradycardia in 5
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patients (4.4%), tachycardia in 20 patients (17.7%), hypotension
in 3 patients (2.7%).
Demographic data, systemic diseases, and outcomes of patients
are summarized in Table 1.
The mean intensive care unit stay was 3.1 days (1-39), and the
mortality rate was 5.3%. There was no significant effect of
hypertension in the early postoperative period on the length of stay
in the intensive care unit, the duration of mechanical ventilation,
and mortality (Table 1).
Patients’ surgery time, intraoperative mean remifentanil infusion,
intraoperative fluid balance, blood/blood product transfusion, and
intraoperative hypertension variables did not significantly affect
postoperative hypertension (Table 2).
The number of patients with hypertension once in the first 24
hours after admission to the intensive care unit was 30 (36.1%),
the number of patients with hypertension twice was 33 (39.7%),
and the number of patients with three or more hypertensive
measurements was 20 (24%).
According to the correlation between demographic data, chronic
diseases of patients, ASA classification, and postoperative
hypertension, the risk of hypertension increased with age (P=.009;
hypertension increased by 1.037 times per unit increase in age).
Hypertension risk in those with an ASA classification of 3 was
11.5 (P=.02) times higher than those with an ASA classification of
1. The postoperative hypertension risk in patients with the known
hypertensive disease was 13.448 times (P=.026) higher than those
without hypertension (Table 3).
IV analgesia was used in 69 (83.1%) of 83 patients with hypertension
in the first 24 hours postoperatively, and antihypertensive
medical treatment was used in 14 (16.9%) patients to control the
hypertensive attack. Analgesia use was significantly higher in
patients with hypertension in the first 24 hours postoperatively
(83.1% vs. 30%, P<.01, Figure 2).
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with hypertension in the first 24 hours postoperatively, and to
3 (10%) of 30 patients without hypertension within the first 24
hours. There was no significant relationship between hypertension
and sedation in the first 24 hours (P=.467)
In 7 of 34 patients with a known history of hypertension and 7
of 79 patients without a history of hypertension, hypertension in
the first 24 hours was controlled with antihypertensive medication.
It was observed that the history of hypertension known in
the preoperative period was not associated with the need for
antihypertensive medication in the postoperative period (P=.083).
Table 1. Demographic data, systemic diseases and outcomes of patients
First 24 h
First 24 h
Hypertension Hypertension
(+)(n=83)
(-)(n=30)

P

Age, (year) mean ± SD

54.5±14.5

45.4±16.7

.009

Gender (Female) n (%)

44(53)

16(53.3)

.648

Systemic Disease n (%)
Diabetes Mellitus

15(18.1)

183.3)

.135

Hypertension

27(32.5)

7(23.3)

.020

3(3.6)

-

.999

12(14.4)

3(10)

.248

I

18(23.7)

9(32.2)

.614

II

37(46.6)

18(62.2)

.840

III

23(29.7)

1(5.4)

.026

4.8±6

7.6±15.5

.581

3.2±4.8

2.9±2.3

.915

3(3.6)

3(10)

.181

COPD
Coronary Artery Disease
ASA Classification n (%)

Outcomes
Mechanical Ventilation (hours) mean±SD
ICU time (day) mean ± SD
Mortality n (%)

ASA: American Society of Anesthesiologists, COPD: Chronic Obstructive
Pulmonary Disease, ICU: Intensive Care Unit
Table 2. Effects of intraoperative data on postoperative first 24 h hypertension;
First 24h
Hypertension
(+)(n=83)

First 24h
Hypertension
(-)(n=30)

P

Surgery time (min) mean ± SD

236.9±68.9

246.8±70.1

.213

Remifentanil (µg/kg/min) mean ± SD

0.98±0.56

0.85±0.54

.792

Fluid balance (ml) mean ± SD

1125±665

1281±722

.200

Intraoperative RBCT n (%)

5(6)

-

.999

Intraoperative FFPT n (%)

2(2.4)

-

.999

24(28.9)

5(16.7)

.366

Intraoperative hypertension n (%)

RBCT: Red blood cells transfusion, FFPT: Fresh Frozen Plasma transfusion
Table 3. Effects of preoperative variables on postoperative first 24 h hypertension

Figure 2. Analgesia in the first 24 hours in patients

It was observed that sedation was applied to 5 (6%) of 83 patients

Beta

SD

OR (%95 CI)

p

Age

0.036

0.014

1.037 (1.009 - 1.066)

.009

ASA 3

2.442

1.100

11.5 (1.331 - 99.329)

.026

Hypertension

2.599

1.117

13.448 (1.507 - 120.036)

.02

ASA: American Society of Anesthesiologists
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Discussion
It may cause severe systemic complications such as hemodynamic
instability, intracranial hemorrhage, stroke, brain edema, acute
kidney injury, and myocardial infarction after craniotomy [9,10].
Close hemodynamic and neurological follow-up in the intensive
care unit after craniotomy can reduce possible complications.
Hyperacute elevation in blood pressure is quite common,
especially after craniotomy [11]. In the literature, the rates of early
hypertension developing after intracranial tumor surgery have been
reported in a wide range of 21-90% [12]. Bilotta et al. reported that
significant tachycardia and hypertension developed immediately
after extubation in 49 (82%) of 60 patients who received propofolremifentanil TIVA in the maintenance of anesthesia for intracranial
tumor surgery, and they stated that these patients could control their
hypertensive attacks with esmolol infusion [13]. In our study, the
rate of hypertension in the first 24 hours after intracranial tumor
surgery was similar to the high rates in the literature.
Preoperative risk factors that cause hemodynamic instability after
intracranial tumor surgery are stated as known hypertension,
advanced age, high BMI, and diabetes mellitus [14-16]. In our
study, age, high ASA score, and known history of hypertension
were associated with high blood pressure in the first 24 hours
postoperatively.
Another cause of postoperative hypertension and tachycardia
is pain. Pain seen after craniotomy may increase morbidity and
mortality rates by increasing pulmonary or cardiac complications
due to sympathetic discharge [6]. The incision, traction, and
hemostasis processes used for craniotomy stimulate nerve fibers
and specific nociceptors, causing postoperative pain [17]. Contrary
to the belief that pain is minimal following intracranial surgery,
new data argues the opposite. Moderate to severe pain can be seen
in most patients in the first few days after the craniotomy procedure
[18]. Poorly controlled pain after craniotomy may adversely affect
hemostasis and cerebral hemodynamics. However, excessive
use of analgesics may also negatively affect rapid neurological
assessment and increase morbidity [19]. In our center, medical
preemptive analgesia protocol is not used due to the concerns of
possible complications and inadequate neurological evaluation
after intracranial tumor surgery.
Remifentanil is preferred for maintaining anesthesia in many
surgical procedures, and remifentanil is held responsible for
opioid-induced hyperalgesia. In a systematic review, it was
reported that perioperative use of remifentanil is a risk factor for
the development of severe postoperative pain [20]. Most studies
have documented the development of AOT and OIH after infusion
of remifentanil >0.1 μg/kg/min. [21,22]. Our study aimed to
investigate the effect of AOT and OIH developing after remifentanil
infusion on the hypertensive attack developing in the first 24 hours
postoperatively. Although the mean infusion dose of intraoperative
remifentanil was higher in patients with hypertension in the first
24 hours, this difference was not statistically significant. We could
not find a significant difference in the development of hypertension
in the first 24 hours between the patients who were given an
intraoperative remifentanil >0.1 μg/kg/min infusion and those who
were given a lower remifentanil infusion.
It has been reported that the need for early antihypertensive
treatment after craniotomy is between 30% and 90% in studies [16,

Med Science 2022;11(3):1197-201

23]. In our study, hypertension was controlled in 69 (83.1%) of
83 patients with hypertension in the first 24 hours after analgesia,
and in 14 (16.9%) patients with additional antihypertensive agents.
Antihypertensive use was required in 14 (12.3%) of 113 patients
included in the study. Our study found that Bilotta et al. required a
much lower antihypertensive treatment (82-12.3%) than the need
for antihypertensive therapy after propofol-remifentanil infusion
in the maintenance of anesthesia in intracranial tumor surgery
[13]. We have seen that we can control hypertension, which we see
at a high rate in the first 24 hours postoperatively, with analgesia
treatment to a large extent.
Basali et al., in their study with 11.214 patients, showed that
hypertensive episodes cause a serious increase in risk for
postoperative intracranial hematoma, increasing hospital stay and
mortality rates [23]. In our study, with patients who developed
early hypertension, no significant difference was found between
the duration of mechanical ventilation, period of intensive care
unit, and mortality rates.
Limitations
Our study has several limitations. First of all, reviewing a small
number of retrospective patient data is one of these limitations.
Various results have been tried to be interpreted after a single type
of anesthesia application. Due to the investigation of the early
hemodynamic effects after anesthesia, various late complications
may not have been evaluated. Since the patients included in the study
were in the early postoperative period, intubated, mechanically
ventilated, and in the recovery period from anesthesia due to
intracranial surgery, cognitive functions and pain assessment could
not be performed optimally. In addition, preoperative hypertension
treatments of patients with a history of hypertension and how
these treatments were arranged in the preoperative period were not
evaluated.
Conclusion
Remifentanil infusion used for maintenance of anesthesia may
cause hypertensive attacks in the early postoperative period.
Prospective studies of remifentanil, widely used in TIVA protocols,
will provide important information about episodes of OIH and
AOT-related hypertension.
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Abstract
The goal of this study is to compare the performance of the deep survival model and the Cox regression model in an open-access Lung cancer dataset consisting of survivors and dead patients. In the study, it is applied to an open access dataset named "Lung Cancer Data" to compare the performances of the CPH and deepsurv models. The
performance of the models is evaluated by C-index, AUC, and Brier score. The concordance index of the deep survival model is 0.64296, the Brier score was 0.128921,
and the AUC was 0.6835. With the Cox regression model, the concordance index is calculated as 0.61445, brier score 0.1667, and AUC 0.5832. According to the Concordance index, brier score, and AUC criteria, the deep survival model performed better than the cox regression model. DeepSurv's forecasting, modeling, and predictive
capabilities pave the path for future deep neural network and survival analysis research. DeepSurv has the potential to supplement traditional survival analysis methods
and become the standard method for medical doctors to examine and offer individualized treatment alternatives with more research.
Keywords: Cox regression, deep survival, survival, deep learning

Introduction
Survival analysis is the analysis of time data from the beginning
of an event of interest to the endpoint [1]. Survival analysis is a
fundamental research tool utilized in a wide range of domains,
including medicine, biology, epidemiology, demographics, and
engineering [2]. Survival analysis is vital in medical prognosis
and risk assessment [3]. Medical researchers use survival models
to determine the significance of predictive variables in outcomes
like death and cancer recurrence, and then inform patients about
treatment alternatives. The Cox proportional hazards model (CPH)
is a semi-parametric model that calculates the effect of observed
covariates on the likelihood of an event occurring [4,5]. The
death risk of a patient is assumed to be a linear function of their
variables in CPH. This hypothesis is known as the condition of
the linearly proportionate hazard. In many real-world datasets,

*Corresponding Author: Kubra Elif Akbas, Fırat University, Faculty of Medicine,
Department of Biostatistics and Medical Informatics, Elazig, Turkey
E-mail: keet@firat.edu.tr

the assumption that the risk function is linear is likely to be
oversimplified. A larger family of survival models is required
to better fit survival data with nonlinear risk functions [4].
Various algorithms for survival analysis have been created in recent
years by academics in the domains of machine learning and data
mining. These algorithms can be broken down into two categories:
applying machine learning techniques to augment traditional
statistical methods and adapting regular machine learning models
to handle censored data [6]. To more precisely represent survival
data, a survival analysis can combine the benefits of deep neural
networks. Katzman et al. introduced the DeepSurv model, which
blends deep learning and a multi-layered neural network to create
a system for individualized treatment suggestions [7]. Deepsurv is
a CPH extension that replaces linear regression in the Cox model
with a deep neural network, effectively tackling nonlinearity [6].
With this model, deep learning is used to model the risk function
in the hazard function [8].
In this study, deep survival and Cox regression models were
applied to an open access Lung cancer dataset consisting of living
and dead patients, and it was aimed to compare the performances
of the models.
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Materials and Methods
Dataset
In the study, it was applied to an open access dataset named "Lung
Cancer Data" [9] to compare the performances of the CPH and
deepsurv models. The recommended number of observations per
independent variable, to generalize the results, should be 5, but
this number is anticipated to be more than 10, particularly between
15 and 20. If the sample accurately represents the population, it
is argued that when these numbers are attained, the results can
be generalized. The assumption of a multiple of 10 was used to
establish the minimum sample size, which was determined to be
100 because there are 10 independent variables [10]. There are 228
patients in the data set used. 165 (72,4%) of these patients died
after a certain period of follow-up. The median age of the patients
in this study was 63 (39-82).
Cox Proportional Hazard Regression
Survival analysis (follow-up analysis) in medicine, risk of various
diseases, prognostic factors (explanatory variables, independent
variables, covariates, determinants), treatment success, etc. is of
great importance in the examination of data and is applied in many
fields of medicine. One of the methods frequently used in survival
analysis is the Cox Regression model, which is used to determine
the factors that affect life expectancy. The model (1972) is named
after its developer, David R. Cox [11].
The Cox regression method is a statistical technique for determining
the link between a patient's life expectancy (dependent variable)
and several independent variables. The purpose of Cox regression
analysis is to build a model that accurately reflects the state of the
survival data in general. The impacts of independent variables that
are assumed to be effective on life expectancy can be explained and
assessed simultaneously in this way. When this model is applied
to the lives of patients in a clinical trial, it aids in the separation of
treatment effects from the effects of other variables. CPH is more
effective than parametric analysis in cases where the assumptions
required by parametric models (normality, independence, etc.) are
not provided. The following are the basic assumptions of the CPH:
(1) The independent variables have a log-linear effect on the hazard
function. (2) The risk function has a multiplicative connection with
the log-linear function of the independent variables. Aside from
these two assumptions, the observations should be independent of
one another, and the risk ratio should remain constant throughout
time. The proportional risk assumption refers to this assumption
regarding the risk ratio [12].
CPH is one of the most used methods to estimate the individual
survival curve by taking the hazard function [13]. The survival
function and the hazard function are the two main functions of
survival analysis. The likelihood of an individual surviving after
time t is defined by the survival function, which is denoted by
S(t)=Pr(t>t). The following is the definition of the hazard function
λ(t).
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The hazard function is the probability that an individual will not
survive for an extra infinitesimal time δ, provided that he or she has
survived to time t. Therefore, a greater hazard means a greater risk
of death. The model presumes that the hazard function consists of
two non-negative functions: a principal hazard function λ0(t) and
a risk score r(x)=eh(x) (It is defined as the effect of an individual's
observed covariates on baseline hazard). The hazard function is as
follows.
λ(t│x)=λ0 (t).eh(x)
CPH is a proportional hazards function that combines a linear
function ĥβ(x)=βTx [or equivalently r̂β(x)=eβTx )] to estimate the
log-risk function hx. The β weights are modified to optimize the
Cox partial probability when doing the Cox regression. Given the
set of persons still at risk at the time Ti, the partial probability is
the product of the likelihood that the event will occur in individual
I at each event time Ti. β is the parameter for the Cox partial
probability, which is defined as:

Here, the Ti, Ei and xi values are the corresponding event time, event
indicator, and the basic data for the ith observation, respectively.
The output is defined through the patient group with an observable
event E1=1. The risk set R(t)={i:Ti≥t} is the group of patients still
at risk of failure at time t [4].
Deepsurv Network
The first adaptation of survival analysis to neural networks (Farragi
and Simon, 1995) was based on a single hidden layer version of the
CPH. The initial model's major goal was to discover correlations
between primary factors and the hazard risk function. Following
the creation of the neural network design using Cox regression,
it was discovered that maintaining the main proportionality
assumption of the CPH model in real-world huge datasets with
non-linear interactions between variables is quite difficult. Farragi
and Simon's network, on the other hand, increased the nonlinearity quality [14]. J.L. Katzman et al. presented DeepSurv,
a more advanced deep learning architecture, as a supplement to
Simon-network Farragi's a few years ago. It revealed that when
dealing with non-linear data, the CPH model and performance
indicators improved [4].
DeepSurv is a deep-feed forward neural network with a large
number of layers. It can be used to calculate the influence of
variables on survival in patients. This network's structure consists
of a huge number of simulated neurons organized into three
primary layers: input, hidden, and output. While multiple hidden
levels are permitted, just one input and output layer is permitted
[7]. DeepSurv is a multilayer network like the Faraggi-Simon
network. This network is considered a nonlinear extension of the
CPH. However, it allows for a deep architecture (i.e. multiple
hidden layers) [5]. It's a deep feedforward neural network that
calculates the effects of a patient's covariates on the hazard
ratios using the θ network's weights. The main components of
deepsurv are illustrated in figure 1. A patient's baseline X data
1203
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is their network access. A fully connected node layer, followed
by a dropout layer, make up the the network's hidden layers. The
ĥ0(x) network produces a single node with linear activation that
estimates the Cox model's log-risk function.

where NE=1) is the number of patients with an observable event and
λ is the regularization parameter l2 [4]. The flow diagram of deep
survival is given in figure 1.
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survival times. Because the C-index depends only on the ranking
of the estimates, it is very useful for evaluating proportional
hazard models. This is because the ordering of proportional hazard
models does not change over time. This allows us to use the relative
risk function instead of a metric for estimated survival time [15].
The C-index is also a metric for how effectively a model predicts
the rank of a patient's death time [4]. This measure evaluates the
order of predicted survival times: 0 indicates inconsistency and 1
indicates a perfect fit. [5,16,17]. The Brier score, which measures
the average squared distances between the observed survival status
and the expected survival probability at a certain time point, with a
smaller value indicating better performance, assesses the accuracy
of a predicted survival probability at a specific time point [18].
Brier score ranges from 0 to 1, with a lower value indicating better
model accuracy [19].
Data Analysis
Quantitative variables were summarized using the median and
minimum-maximum methods, whereas qualitative variables
were reported using numbers and percentages. Using the Pearson
chi-square test, the qualitative variables were compared. For
quantitative variables, the Kolmogorov-Smirnov test was
employed to verify normality. Comparing quantitative variables
between two groups was done using the Mann-Whitney U test.
For all tests, the statistical level of significance was set at 0.05. The
IBM SPSS Statistics Version 26.0 statistical software package was
used for all analyses. Cox regression and deep survival models are
analyzed using the Python 3.9.7 programming language [20].
Results
Descriptive statistics for the independent variables in this study
are given in Table 2. According to this table, there is a statistically
significant difference in time, ph. carno, and pat. carno variables
between the groups of the dependent variable (Death events). In
terms of inst, age, meal cal., and weight loss variable, however,
there was no statistically significant difference between the groups
of the dependent variable (Death events) (p>0.05).
The dataset used in the study included a total of 228 patients, 63
living and 165 deceased. The median survival time of the patients
was 310±21.77 days. In addition, 1- and 3-year survival were 39%
and 6.7%, respectively 1.
Table 1. Distribution table of qualitative independent variables
Death events

Variables
Sex
Figure 1. DeepSurv Diagram

Performance Metrics
The concordance index, or C-index, is one of the most extensively
used assessment metrics in survival analysis [4,15]. This is likely
a result of its interpretability, as classification accuracy and ROC
have a close relationship with AUC. The C-index predicts the
probability that, for a random pair of individuals, the estimated
survival times of two individuals will rank the same as the actual

Ph.ecog

Survived(n=63)

Dead(n=165)

Male

26(41.3%)

112(67.9%)

Female

37(58.7%)

53(32.1%)

0

26(41.3%)

37(22.6%)

1

31(49.2%)

82(50.0%)

2

6(9.5%)

44(26.8%)

3

0(0%)

1(0.6%)

p value*
<0.001

0.006

*:Pearson chi-square test

Table 1 reveals that the dependent variable (Death events) groups
have a statistically significant association with sex and ph. ecog
variables (p<0.05).
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Table 3 shows that; in survival analysis, the model with a high
Concordance index and AUC and a low brier score is better. The
concordance index of the deep survival model was 0.64296, the
Brier score was 0.128921, and the AUC was 0.6835. With the
Cox regression model, the concordance index was calculated
as 0.61445, brier score 0.1667, and AUC 0.5832. According to
the Concordance index, brier score, and AUC criteria, the deep
survival model performed better than the cox regression model.
Table 2. Descriptive statistics for quantitative independent variables

Med Science 2022;11(3):1202-6

machine learning applications. These networks are made up
of densely interconnected layers that use adaptive learning of
connectivity parameters to gradually transform inputs into more
predictive features [22].
Katzman et al. recently suggested DeepSurv, a deep fully
connected network that can be thought of as a nonlinear extension
of the CPH. DeepSurv avoids the issues that plague the traditional
CPH and outperforms it [4].

Age

62(39-77)

64(40-82)

0.053

Ph. carno

90(50-100)

80(50-100)

0.005

This study used an open-access Lung Cancer dataset to compare the
performance of the CPH and the deep survival model. According
to the findings, the deep survival model's concordance index was
0.64296, the Brier score was 0.128921, and the AUC was 0.6835.
The concordance index was computed as 0.61445, the Brier score
was 0.1667, and the AUC was 0.5832 using the Cox regression
model. The deep survival model outperformed the cox regression
model based on concordance index, brier score, and AUC criteria.

Pat. carno

90(30-100)

80(30-100)

0.004

Meal cal.

975(96-2450)

1025(169-2600)

0.427

Conclusion

4(-10-49)

8(-24-68)

0.317

Variables

Death events
Survived(n=63)
Median(min-max)

Dead(n=165)
Median(min-max)

p value*

Inst

12(1-33)

11(1-33)

0.068

Time

284(92-1022)

226(5-883)

0.003

Wt.loss
*: Mann Whitney U test

Table 3. Predictive performance (C-index) of the Cox proportional hazard model
and DeepSurv
Methods

C-Index

Brier score

AUC

Deep survival

0.64296

0.128921

0.6835

Cox regression

0.61445

0.1667

0.5832

Discussion
Classical analysis methods are insufficient in medical research.
The first reason for this is that most of the time, an evaluation
of the trial must be done before all patients have died or the
outcome under investigation becomes available. Otherwise, it
may take years to determine which treatment method is better
and the factors affecting the disease. The second reason is that the
treatments applied to the patients do not start at the same time. In
this type of study, survival analysis methods give more appropriate
results [21].
CPH has the feature of being the most used model in survival
analysis. In case the effects of the explanatory variables included
in the model are not linear, the use of the fractional polynomial
Cox regression model is suggested. With the deep survival model,
personalized treatment recommendations for patients can be put
forward, as well as treatments to be used by doctors to improve
patient lives.
Traditional CPH necessitates large cohorts to train models on
high-dimensional datasets with many features. As a result, a small
number of characteristics are chosen through a subjective process
that is prejudice-prone and limited by a lack of information
about disease biology. In the machine-learning business, highdimensional learning issues are widespread, and many machinelearning algorithms have been tweaked to predict survival or
progression time. Because of advances in technique, processing
hardware, and datasets, neural networks, also known as deep
learning, have shattered performance benchmarks in traditional

As a result, thanks to the model flexibility, using deep learning in
survival analysis gives better results. Deepsurv is often as good
as or better than the CPH method at predicting patients' risk.
DeepSurv's prediction, modeling, and recommendation capabilities
open the way for future deep neural network and survival analysis
research. With the deep survival model, personalized treatment
recommendations for patients can be put forward, as well as the
treatments that will be used by doctors to improve patient lives.
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Abstract
New onset atrial fibrillation (NOAF) in the case of acute myocardial infarction appears to be associated with inflammation. However, its influence alongside other risk
factors is currently unknown. In this study, the effect of inflammation in predicting NOAF independent of left atrial volume index (LAVi) was investigated with a new
marker, the C-reactive protein/Albumin ratio (CAR). We included 945 ST-elevation myocardial infarction (STEMI) patients who underwent pPCI. Two groups were
defined according to the presence of NOAF and the groups were compared for demographic, clinical and angiographic findings. Predictors of the NOAF were assessed
by multivariable regression analysis. Fifty-five (5.8%) patients had NOAF after the procedures. CAR was substantially higher in patients with NOAF (5.9 [4.9] vs 0.46
[1] p<0.01). CAR was shown as an independent marker for NOAF (OR:1.19 95% CI: 1.11-1.27 p<0.01) development in multivariable regression analysis. In receiver
operating curve characteristics, the sensitivity and the specificity of the value CAR>4.2 were 64% and 81% (AUC: 0.86) respectively. In subgroup analysis, OR of CAR
in LAVi ≥26.7 ml/m² was 19.5 and 22.1 in LAVi<26.7 ml/m² (p for interaction=0.02). A novel inflammatory marker, CAR has the potential to predict the development of
NOAF regardless of LAVi in patients with STEMI treated by PPCI.
Keywords: Crp/albumin ratio, STEMI, atrial fibrillation, LAVi

Introduction
New-onset atrial fibrillation (NOAF) in the setting of ST segment
elevation myocardial infarction (STEMI), occurs frequently.
The incidence ranges between 2.3-21% and patients with NOAF
have a poorer prognosis [1]. Left atrial volume index (LAVi) is
a powerful marker for atrial fibrillation (AF) development in
patients with STEMI [2]. Left atrial enlargement is associated
with aging, heart failure, hypertension or diabetes [3]. Changes
in atrial architecture serve as a substrate for AF development.
AF occurrence in the course of STEMI has several explanations [4].
An association between AF and inflammation was demonstrated
both in population-based studies and acute myocardial infarction
patients (AMI) [5,6]. C-reactive protein (CRP) is a good indicator for

inflammatory process and was shown to be associated with NOAF
in AMI [7]. Recently, studies examining the role of CRP/albumin
ratio (CAR) in various cardiovascular diseases, have revealed a
stronger relationship between inflammation than CRP alone [8,9].
LAVi is the sign of chronically increased hemodynamic
burden and atrial remodeling. However, all STEMI patients
with increased LAVi do not develop AF and vice versa. This
scenario indicates the potential role of inflammation as a
trigger for AF development independent from LAVi. In this
regard, we investigated the predictive performance of CAR and
interaction with LAVi in patients with STEMI who developed
AF after primary percutaneous coronary interventions (PCI).
Materials and Methods
Study Design and Patient Population

*Corresponding Author: Ahmet Zengin, University of Health Scienses, Dr.
Siyami Ersek Thoracic and Cardiovascular Surgery Training and Research Hospital,
Departmeant of Cardiology, Istanbul Turkey E-mail: ahmetzengin85@gmail.com

STEMI patients treated with pPCI between the years 2014-2017
were enrolled in this current study. Patients with a previous history
of atrial fibrillation/flutter or on anti-arrhythmic medications
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were not included. Active infection, liver disease, sepsis, chronic
inflammatory diseases, nephrotic syndrome, malignancy or
steroid usage and need for emergency surgery were considered as
exclusion criteria. After these exclusion, the remaining 945 patients
were included. The study population, then divided into two groups
according to the absence or presence of NOAF. Demographic,
clinical characteristics and laboratory parameters were collected
from hospital records. The study protocol was approved by the
XXX Local Ethics Committee (approval number: 28001928604.01.01, date: 23.12.2021).
NOAF developed after pPCI during hospitalization was defined
as the primary outcome. Atrial fibrillation was characterized with
irregular RR intervals and no visible P waves on ECG or telemetry
records. NOAF was the arrhythmia which was lasted more than
≥30 seconds and self-terminated or cardioverted electrically or
medically. Continuous monitoring was done for all patients in the
intensive care unit (ICU). After discharge from ICU, daily ECGs
were performed and additional ECGs were recorded when patients
reported symptoms. STEMI was defined as typical chest pain
associated with classical ECG findings according to the universal
guidelines [10].
Major adverse cardiovascular events (MACE) compounded by
heart failure, cardiogenic shock, acute stent thrombosis and reinfarction. Mortality was composed from death occurred from any
cause in 30 days of admission.
Revascularization Procedure and Medications
Invasive evaluation was performed for all patients using standard
angiographic techniques as recommended by the latest guidelines.
Clopidogrel (600mg) and acetylsalicylic acid (300mg) were the
standard antiplatelet therapy. After angiographic evaluation 100u/
kg heparin or 1mg/kg low molecular weight heparin was given.
Bare metal or drug eluting stents were used for revascularization
procedures and other treatments including thrombus aspiration or
additional antithrombotic medications was individualized by the
operator. Dual antiplatelet treatment was consisted of clopidogrel
75 mg and acetylsalicylic acid at hospital discharge and β blocker,
angiotensin converting enzyme inhibitor or statin treatment have
been given unless contraindicated. Patients with documented
NOAF were also anticoagulated according to their ischemic risk.
Laboratory Parameters and Echocardiography
Blood samples were taken at first admission in the emergency
department before primary PCI via antecubital vein. CRP and
serum albumin level measurements were performed by Cobas
Integra Analyzer (Roche Diagnostic Turkey). CAR was calculated
by dividing CRP levels to albumin levels. Normal reference values
for CRP were between the range 0-5 mg/dl and was 3.4-5.5g/dl for
serum albumin. Transthoracic echocardiographic evaluation was
performed to evaluate LVEF after primary PCI procedure (Vivid-5
(General Electric Company Milwaukee, WI). The formula A1
(parasternal long axis; anteroposterior) × A2 (apical four-chamber;
mediolateral)×A3 (apical four-chamber; apicobasal)×0.524 was
used to calculate the left atrial volume and after then LAVI was
calculated based on body surface area.
Statistics
Normally distributed variables were demonstrated as mean ±
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standard deviation (SD) and variables without normal distribution
on a median [inter-quantile range] in statistical analysis. Numbers
and percentages were used to specify the categorical variables
and Kolmogorov-Smirnov statistics was the choice to check the
normal distribution for continuous variables. Categorical variables
were analyzed by Pearson’s χ2 test and Fisher’s Exact tests.
Mann–Whitney U test or the Student t-tests were used to compare
for differences between the NOAF (+) versus NOAF (-) groups.
Independent predictors of NOAF were evaluated with univariable
and multivariable binary logistic regression analyses. Variables
which have P values <0.10 in univariable analyses were put into
the multivariable regression analyses. The AUC and cut-off values
of CAR for NOAF prediction was done by receiver operating
curves analysis. P-values <0.05 indicated statistical significance.
The ROC curves of CAR and CRP were compared with DeLong
test using the MEDCALC software program (Softwarebvba 13,
Ostend, Belgium). Univariable and multivariable regression
analyses of CAR for predicting NOAF were performed in both
LAVi subgroups and OR’s were demonstrated. Interaction p
values were found from general linear model regression analyses.
Statistical Package for Social Sciences software (SPSS 22.0 for
Windows, SPSS Inc., Chicago, Illinois) program was used for
statistical analyses.
Results
Nine hundred and forty-five STEMI patients (mean age: 57.1±12.3
male n=704, 74.5%) who treated by pPCI were reviewed. NOAF
was present in 55 patients (5.8%). Older patients and (66.7±11.8
vs 56.5±12.5 p<0.01) and patients with poorer LVEF (35.1±6.9
vs 44.3±11.5 p<0.01) were seen in NOAF (+) group more
frequently. In addition, presentation in Killip class >3-4(16.4% vs
7.4% p=0.01) was more frequent in NOAF (+) patients. NOAF
(+) patients had higher LAVi (34.1±10.9 vs 28.2±4.9 p<0.01) and
heart rates (95.5±24.3 vs 79.6±17.3 p<0.01) when compared with
NOAF (-) patients. RCA involvement was observed more often
in the NOAF (+) group (47.3% vs 31.2% p=0.01) at angiographic
evaluation. In comparison with NOAF (-) group, patients in the
NOAF (+) group had higher MACE (17.3% vs 6.3% p=0.02) and
mortality (13.5% vs 2.8% p<0.01) rates. The other parameters
were comparable between the groups and baseline features of
those groups were provided in Table-1.
Comparison of laboratory parameters was shown in Table-2.
Patients in the NOAF (+) group had higher serum glucose, CRP
and creatinine and lower albumin levels. CAR was higher in the
NOAF (+) group (5.9 [4.9] vs 0.46 [1] p< 0.01). Other laboratory
parameters were similar between groups.
All variables were investigated with univariable and multivariable
binary logistic regression analysis for identifying the independent
predictors of NOAF. In univariable regression analyses age, heart
rate, Killip class, LAVI, LVEF, serum glucose, RCA involvement,
creatinine and CAR were found to be correlated with the occurrence
of NOAF. After putting these variables into the multivariable
regression analysis age (OR:1.04 95% CI: 1.01-1.07 p<0.01), LV
ejection fraction (OR:0.94 95% CI: 0.91-0.96 p<0.01), LAVI (OR:
1.12 95% CI:1.07-1.17 p<0.01), CAR (OR:1.19 95% CI:1.111.27 p<0.01) and RCA involvement (OR:3.03 95% CI: 1.50-6.12
p<0.01) were detected as predictors of new onset atrial fibrillation.
These data were represented in Figure-1.
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CAR levels ≥4.2 had a sensitivity of 64% and a specificity of %81
(AUC: 0.86; 95% CI:0.81-0.90 p<0.01) for the prediction of NOAF
development in ROC curve analysis. This was demonstrated
in the Figure-2. In addition, the comparison of the ROC curves
demonstrated that, CAR had a better predictive performance rather
than CRP alone (AUCCAR: 0.86; 95% CI:0.81-0.90 vs AUCCRP:
0.79; 95% CI:0.75-0.83 p<0.001). This data was also depicted in
Figure-3.
Table 1. Demographic, clinic, echocardiographic and angiographic characteristics
of patients
Characteristics
Overall
NOAF (+)
NOAF (-) P value
n

945

55

890

Demographics
Age, years
Males, n (%)

57.1±12.3

66.7±11.8

56.5±12.1

<0.001

704 (74.5%)

37 (67.3%)

667 (74.9%)

0.20

400 (42.4%)

27 (49.1%)

373 (42%)

0.29

Medical History
Hypertension, n (%)
Diabetes Mellitus, n(%)

170 (18%)

10 (18.2%)

160 (18%)

0.96

Smoking, n (%)

616 (65.4%)

30 (54.5%)

586 (66.1%)

0.08

Hyperlipidemia, n (%)

134 (14.2%)

9 (16.4%)

125 (14.1%)

0.63

15 (1.6%)

0 (0%)

15(1.7%)

0.33

PAH, n (%)
CVA, n (%)

21 (2.2%)

1 (1.8%)

20 (2.2%)

0.83

163 (17.2%)

10 (18.2%)

153 (17.2%)

0.85

β-blockers, n (%)

78 (8.3%)

8 (14.3%)

70 (7.9%)

0.08

ACEI-ARB, n (%)

206 (21.8%)

17 (30.9%)

189 (21.2%)

0.09

79 (8.4%)

5 (9.1%)

74 (8.3%)

0.09

116 (12.3%)

10 (18.2%)

106 (11.9%)

0.16

SBP, (mmHg)

121.7±20.6

121.0±21.8

121.7±20.6

0.79

Heart rate, (bpm)

80.5±18.1

95.5±24.3

79.6±17.3

<0.001

Killip class 3-4, n (%)

75 (7.9%)

9 (16.4%)

66 (7.4%)

0.017

LAVI (ml/m²)

28.6±5.6

34.1±10.9

28.2±4.9

<0.001

LVEF (%)

43.8±11.5

35.1±6.9

44.3±11.5

<0.001

Previous CAD, n (%)

Figure 1. Forest plots of independent predictors of NOAF development in
multivariate regression analysis

Previous Medications

Statin, n (%)
Acetylsalicylic asid
Clinic and echo findings

Angiographic findings
Culprit vessel
LAD, n (%)

436 (46.1%)

23 (41.8%)

413 (46.4%)

0.50

LCx, n (%)

176 (18.6%)

6 (10.9%)

170 (19.1%)

0.13

RCA, n (%)

0.013

304 (32.2%)

26 (47.3%)

278 (31.2%)

Multivessel disease, n(%) 426 (45.1%)

29 (52.7%)

397 (44.6%)

0.24

Post-procedural TIMI3

154 (16.3%)

14 (25.5%)

140 (15.7%)

0.058

0

13 (1.3%)

1 (1.8%)

12 (1.3%)

0.67

1

43 (4.6%)

2 (3.6%)

41 (4.6%)

0.24

2

97 (10.3%)

8 (%14.5)

89 (10%)

0.41

3

791 (83.7%)

44 (80%)

747 (83.9%)

0.70

Use of stents n(%)

894 (94.6%)

52 (94.5%)

842 (94.6%)

0.48

GpIIb/IIIa inhibitor n (%) 375 (39.7%)

20 (36.4%)

355 (39.9%)

0.60

MACE n (%)

9 (17.3%)

56 (6.3%)

0.021

65 (6.3%)

<0.001
Mortality n (%)
28 (3.5%)
7 (13.5%)
21 (2.8%)
ACEI/ARB Angiotensin converting enzyme inhibitor/Angiotensin receptor
blocker, CAD coronary artery disease, CVA cerebrovascular accident, LAVI; left
atrium volume index, LAD left anterior descending, LCx left circumflex, LVEF
left ventricular ejection fraction, MACE; major cardiovascular events, PAH peripheric arterial disease, RCA right coronary artery disease, SBP; systolic blood
pressure TIMI; thrombolysis in myocardial infarction

Figure 2. Receiving operator curve analysis of the C-reactive protein/Albumin
ratio for new-onset atrial fibrillation

Figure 3. Comparing receiving operator curve analysis of C-reactive protein and
C-reactive protein/Albumin ratio
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We divided the study population into two subgroups according to
the median LAVI value 26.7ml/m² and performed univariable and
multivariable regression analyses for predicting NOAF in both
subgroups. We also determined a median value for CAR (0.51)
and used this categorical value for this regression analyses. In
this way, we obtained OR’s of categorical CAR predicting NOAF
in both subgroups. (Categorical CAR was corrected with age,
heart rate, Killip class, LVEF, serum glucose, RCA involvement
and creatinine in multivariable regression analyses). (Table 3) In
subgroup analysis, we determined significantly greater increase
in NOAF risk in patients with high CAR in LAVI<26.7ml/m²
compared to LAVI>26,7ml/m² subgroup. (LAVI<26.7ml/m²
adjusted OR: 22.1 vs. LAVI>26.7ml/m² adjusted OR: 19.5, p-value
for interaction=0.02)
Table 2. Comparsion of laboratory parameters between NOAF (+) vs NOAF (-)
groups
Laboratory Parameters

Overall

NOAF (+)

NOAF (-)

945

55

890

WBC 10^³ µ/L

12.3±3.7

13.2±3.5

12.2±3.7

0.06

Hemoglobin g/dl

13.9±1.6

13.6±1.7

13.9±1.6

0.14

Platelet 10^³µ/L

249.1±74.5

236.3±77.1

249.9±74.3

0.18

Glucose mg/dl

157.2±75.8

202.1±113.3

154.4±72.5

<0.001

Sodium mEq/L

n

P value

137.1±4.1

136.3±5.1

137.1±4.1

0.13

Potassium mEq/L

4.1±0.5

4.2±0.6

4.1±0.4

0.30

Creatinine mg/dl

0.93±0.42

1.22±1.0

0.91±0.34

0.024

C-reactive protein mg/dl

2.1 [4.3]

20 [16.5]

1.8 [4.1]

<0.001

Albumin mg/dl

3.8 [0.4]

3.6 [0.8]

3.9 [0.4]

<0.001

0.51 [1.1]

5.9 [4.9]

0.46 [1]

<0.001

Total cholesterol mg/dl

186.6±42.4

184.1±96.3

186.8±42.7

0.65

LDL cholesterol mg/dl

118.4±35.1

113.9±29.2

118.7±35.5

0.34

HDL cholesterol mg/dl

36.1±5.8

35.1±5.5

35.8±5.7

0.20

152.1±90.2

131.1±70.5

153.3±11.9

0.08

CAR

Triglyceride mg/dl

c-Troponin I ng/ml
6.7 [43]
8.8 [49.2]
6.6 [40.9]
0.62
CAR C-reactive protein albumin ratio, HDL high density lipoprotein, LDL low
density lipoprotein.
Table 3. The OR’ s of CAR derived from univariable and multivariable regression
analyses for predicting NOAF in LAVi subgroups in patients with STEMI
Unadjusted OR (%95 CI) p value Adjusted* OR (%95 CI) p value
LAVI<26.7 ml/m²
CAR

18.5 (2.4-141.2)

LAVI<26.7 ml/m²
<0.001

22.1 (5.2-92.9)

Unadjusted OR (%95 CI)

Adjusted* OR (%95 CI)

LAVI≥26.7 ml/m²

LAVI≥26.7 ml/m²

CAR

9.9 (1.2-80.6)

0.03

19.5 (4.3-87.5)

<0.001

<0.001

CAR, C-Reactive protein albumin ratio, LAVI; left atrium volume index.
*Adjusted for age, heart rate, Killip class, LVEF, serum glucose, RCA involvement

Discussion
In this study our findings are as follows 1) CAR and LAVI were
independent predictors for the development of new onset atrial
fibrillation in patients with STEMI treated by primary PCI 2)
predictive value of CAR for NOAF development was better
than CRP alone 3) the subgroup analysis revealed that high CAR
predicted NOAF development in both LAVI subgroups 4) the
predictive power of high CAR was more pronounced in LAVI<26.7
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ml/m² group.
In the STEMI setting, new-onset atrial fibrillation is a relatively
frequent complication and leads to a worse prognosis by reducing
left ventricular contraction, exacerbating heart failure symptoms
and attenuating coronary perfusion. The incidence of NOAF in this
study was 5.8% as consistent with the literature [1]. In agreement
with previous studies, we identified several risk factors for NOAF
development including age, low LVEF, RCA involvement and
LAVI [2,11-13]. In addition, we found out higher 30-days MACE
rates and mortality in NOAF patients.
Atrial fibrillation is a multifactorial process and the link between
inflammation and AF pathophysiology has gained attention [14].
Inflammatory infiltrates were shown in histological evaluation of
atrial tissue samples in AF patients compared with normal subjects
[15]. Chung et al. demonstrated two folds increased CRP levels in
AF patients [16]. Their studies also revealed an association between
CRP levels and AF burden where patients with higher CRP levels
had more persistent AF. Moreover, increased CRP levels were
demonstrated to be a predictor for unsuccessful cardioversion
[17]. In addition, statin use through its anti-inflammatory effects
was supported to decrease the electrical cardioversion failure
and AF recurrence in several studies [18]. Despite, large volume
data, whether inflammation is a trigger for AF development or the
arrhythmia itself produces inflammation is controversial.
Distinct mechanisms exist for AF development in STEMI patients
such as atrial infarct and an acute rise in left atrial pressures due
to LV dysfunction [19]. However, these mechanisms can not be
expanded to all NOAF patients and the precise mechanism is
not fully understood. The association between inflammation and
AF development was also shown in AMI patients. Aronson et
al. studied patients with AMI and revealed positive correlation
between increasing CRP tertiles and NOAF after adjusting for
clinical variables and left ventricular ejection fraction [20].
Necrosis of the myocytes induce inflammatory response both in
the myocardium and systemic circulation [21]. The inflammatory
reaction is not confined to the ischemic myocardium and CRP
bound to phosphocholine on cell membranes activates complement
cascade resulting more accumulation of inflammatory infiltrates
[22]. Thus, increased local inflammation and tissue necrosis in
atrial myocardium may precipitate AF development. A relationship
between inflammation and atrial electrical properties was shown
in clinical studies. Increased CRP levels were associated with
frequent atrial ectopies [23]. In a study, the prolonged P wave
duration after exercise, was accompanied with increased levels of
CRP which suggest that acute changes in inflammatory markers
are associated with atrial electrical conduction disturbances
despite atrial volume remains unchanged [24]. Atrial remodeling
may include some degree of low-grade inflammation beside atrial
fibrosis, as reflected by population-based studies [16]. However,
inflammatory response in STEMI patients is much higher than
stable coronary artery disease [25] and may be the trigger for AF
development even in patients not susceptible for the arrhythmia.
In this regard, we evaluated the potential role of CAR on top of
LAVi for predicting NOAF development in patients STEMI. A
novel marker, CRP/albumin ratio, has been proved to reflect the
underlying inflammatory state better than CRP or albumin alone
[8,9]. Considering the latest data, we preferred to use CAR as an
inflammatory marker instead of CRP.
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In this current study, CAR was superior to CRP for predicting
NOAF in STEMI patients according to the ROC analysis. A cut
off point 4.2 predicted the development of NOAF in patients with
STEMI treated by pPCI. A study which was performed in cardiac
surgery patients has shown an independent association between
CAR and postoperative atrial fibrillation similar to our results [26].
LAVi is a well-defined risk factor for NOAF [2] as it has been in
our study. LAVi reflects atrial enlargement due to atrial remodeling
and has a direct effect in the occurrence and maintenance of AF.
Interaction analysis in this study demonstrated that CAR was
effective to predict NOAF development in both LAVi subgroups.
Moreover, the efficacy of CAR was higher in patients with LAVi<
26.7 ml/m². Our study is far from establishing a clear mechanism
for AF development however, we can assume that the high burden
of inflammation in STEMI patients may be responsible for
inducing NOAF even in patients whom have LAVi<26.7 ml/m².
A few limitations existed for our study. The mode of detection of
the arrhythmia may lead us to underestimate the exact number
of patients. Atrial fibrillation was detected in daily surface
electrocardiography or when patients reported symptoms. Due
to this, short or asymptomatic episodes of AF might be missed.
Laboratory parameters before pPCI were recorded once and no
consecutive measurements done which may change over time.
Additionally, paroxysmal episodes of atrial fibrillation before
admission might be missed, which may interfere with our results.
Finally, our study had a relatively small sample size and designed
as a retrospective study in single center.
Conclusion
In conclusion, elevated CAR and LAVI were independently
associated with an increased risk of AF development in STEMI
patients treated by PPCI. The effect of CAR appeared in both
LAVI subgroups. Those patients with high CAR were more prone
to NOAF development regardless of LAVI, thus reflecting the
importance of inflammation in NOAF pathogenesis. However,
more comprehensive studies are needed to define the cause-effect
relationship between inflammation and NOAF in STEMI and
whether therapies targeting to reduce CRP levels can prevent AF
development.
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Abstract
Cancer, a disease defined by rapid proliferation of cells, still remains one of the most feared diseases of the modern world. Many structurally different anti-carcinogenic
drugs are used in several tumor types such as bladder, colon, ovary, breast, head and neck, testis, lung and prostate cancer. In this study, cytotoxic effects of the compounds
with different linkers (ketone, oxime, alcohol, chlorine) between pyrazole and trifluoromethyl on MCF-7 (human breast adenocarcinoma), MDA-MB-231 (human breast
adenocarcinoma), and HCT-116 (human colon cancer) cell lines were investigated. Compound a1 was observed to be the most potent compound with IC50 values of
5.84±0.76, 5.01±0.32, 5.57±0.02 µg.ml-1 against these cell lines, respectively. It was found that all compounds were very effective against all the tested cancer cell lines.
Keywords: Cytotoxic effect, 4-trifluoromethylphenyl, pyrazole

Introduction
Cancer, which is characterized by uncontrolled proliferation of
cells, is one of the leading health problems. Cancer ranks second
after cardiovascular diseases among the top causes of death [1,2].
About 18.1 million people are diagnosed with cancer each year
worldwide. However, the desired success cannot be achieved in
cancer treatment [3]. There are several types of cancer and the
most common cancer types vary different countires. While lung,
breast, prostate and colorectal cancers are common in high-income
countries; stomach, liver, oral cavity and cervical cancers are
more common in the developing world. There are many factors
that cause cancer, such as, genetic factors, lifestyle and external
factors. Tobacco use, which is one of the most important causes of
cancer, accounting for approximately one-third of all cancer types,

*Corresponding Author: Mehmet Abdullah Alagoz, Inonu University, Faculty of
Pharmacy, Department of Pharmaceutical Chemistry, Malatya, Turkey
E-mail: mehmet.alagoz@inonu.edu.tr

while 10% of them are caused by chronic infections [4]. Studies
on cancer in recent years have shown that cancer is a process
influenced by differentiation at genotypic and phenotypic levels.
It is thought that 10% of the causes of cancer is hereditary and
85% is caused by environmental and chemical factors [5].
Heterocyclic compounds are frequently used as the basic structure
in medicinal chemistry, especially in the development of active
biological compounds [6]. An important member of heterocyclic
rings, pyrazole is a 5-membered heterocyclic aromatic ring.
Compounds with pyrazole structure have many known effects
such as anticonvulsant, antifungal, antioxidant, antiviral,
antioxidant, antibacterial, apoptosis inducer, amylase inhibitor, as
well as anticancer [7-13]. The importance of azole rings in cancer
treatment is increasing. The chemical structures of the anticancer
drugs criotinib, ruxolitinib, encorafenib and darolutamide, which
have a pyrazole ring in their structure, are shown in Figure 1.
Apart from the pyrazole ring, compounds containing oxime,
ketone or alcohol functional groups appear as active molecules.
It has been reported in the literature that some oxime derivatives
with arylalkyl azole backbone have anticonvulsant, antimicrobial
and anticancer effects [9,14-21]. This demonstrates the importance
1212
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of the compounds containing oxime, ketone, alcohol and chloro
moieties in the development of potential anticancer compounds.
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trifluoromethylphenyl ring and the pyrazole ring on various cancer
cell lines were investigated. For this purpose, four compounds
expected to have anticancer effects were designed, synthesized
and their activities were tested in MDA-MB-231 (human breast
adenocarcinoma), MCF-7 (human breast adenocarcinoma) and
HCT-116 (human colon cancer) cell lines. The structures of the
compounds are shown in figure 4.

Figure 1. Molecular structures of anticancer drugs with pyrazole scaffols

It is known that some compounds carrying pyrazole ring and
trifluoromethylphenyl also have important chemotherapeutic
properties such as antiproliferative and anticancer (Figure 2) [2224].

Figure 4. Structures of the synthesized compounds (a1-a4)

Materials and Methods
Chemistry

Figure 2. Some anticancer compounds with pyrazole and trifluoromethylphenyl
rings

It has been reported in the literature that compounds containing
3,5-dimethyl pyrazole ring in their structure have strong
antibacterial, antioxidant and anticancer effects [14,25].
Researchers synthesized 2-(3,5-dimethyl-1H-pyrazol-1-yl)-1aryletanone compounds and examined their anticancer activities
(Figure 3). The antitumor activities of these compounds in HCT116 (human colon), A549 (human lung adenocarcinoma), DU145
(human prostate), SKOV3 (ovarian carcinoma) and cancer cell
lines were evaluated and they were determined to be active
at various concentrations. In addition, the effects of various
substituents (F, Cl, Br, CH3, NO2) attached to aryl groups on the
activity were investigated [25].

Figure 3. Structure of pyrazol-1-ylethanone derivatives

In this study, the effects of different functional groups (ketone,
oxime, alcohol, alkyl halides) as the linker between the

E. Merck, Fluka AG, and Aldrich provided all the compounds
employed in this investigation. TLC on Merck Kieselgel 60
F254 aluminum plates were used to evaluate the purity of all
the compounds. Kieselgel 60 (0.040–0.063mm) (230–400mesh
ASTM) was used for column chromatography (Merck). A Bruker
Avance 300MHz FT NMR spectrometer was used to record
1H-NMR and 13C-NMR spectra. Agilent 6400 Series Triple
Quadrupole was used to determine Mass spectra (LC/MSMS) of
the compounds.
Synthesis
2-bromo-1-(4-(trifluoromethyl)phenyl)ethan-1-one: A solution
of 0.05 mol of 1-(4-(trifluoromethyl)phenyl)ethan-1-one in acetic
acid was prepared in ice bath. A few drops of hydrobromic acid
were mixed to the solution. 0.05mol of bromine diluted with acetic
acid was added dropwise with a dropping funnel by continuous
mixing. After the bromine was added, it was agitated for roughly
3 hours at room temperature. In ice water, the reaction media was
poured. Washing with sodium bicarbonate solution neutralized
the precipitate, which was then dried in a dark atmosphere. It was
crystallized from a methanol/water mixture [19].
2-(1H-pyrazol-1-yl)-1-(4-(trifluoromethyl)phenyl)ethan1-one (a1): A solution of 0.03 mol of pyrazole in 2.5ml of
dimethylformamide was prepared and cooled to 0oC in an ice
bath. A solution of 0.01 mol of 1-(4-trifluoromethylphenyl)2-bromoethanone in 2.5ml of dimethylformamide (DMF) was
slowly added to it and mixed. Stirring was continued in an ice bath
for 2h and at rt for 1 day. Drop by drop, the medium was poured
into freezing water. The resulting precipitate was filtered, washed,
dried, and purified [19].
2-(1H-pyrazol-1-yl)-1-(4-(trifluoromethyl)phenyl)ethan-1-one
oxime (a2): 0.015 mol of 1-(4-(trifluoromethyl)phenyl)-2-(1Hpyrazol-1-yl)ethanone was dissolved in 75 ml of ethanol. It was
1213
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heated under reflux and 0.03 mol of hydroxylamine hydrochloride
was added. It was alkalized up to pH:10 with 15 N sodium
hydroxide solution. It was mixed under refluxing for 1-2 hours.
The ethanol was evaporated to dryness in the rotary evaporator
using the resultant solution. The resultant solid was filtered after 4
hours of stirring in freezing water. The substance was obtained in
pure form [19].
2-(1H-pyrazol-1-yl)-1-(4-(trifluoromethyl)phenyl)ethan-1-ol
(a3): While 1.8 mmol 1-(4-(trifluoromethyl)phenyl)-2-(1Hpyrazol-1-yl)ethanone solution in 18 ml ethanol was mixed at
0-5 0C, 5.4 mmol sodium borohydride (NaBH4) was added in a
closed system and mixed in an ice bath for 1 hour. The ethanol
was evaporated until it was completely dry, then 100 mL of water
was added. The final product was filtered before being rinsed with
water [18].
1-(2-Chloro-2-(4-(trifluoromethyl)phenyl)ethyl)-1H-pyrazole
(a4): 1.5 mmol 2-(1H-pyrazol-1-yl)-1-(4-(trifluoromethyl)phenyl)
ethanol and 1 ml thionyl chloride were agitated for 30 minutes at
room temperature before being evaporated to dryness. Ethyl acetate
was used to treat the residue. The white crystalline precipitate was
filtered off, was recrystallized with the acetone/methanol mixture
[18].
2-(1H-pyrazol-1-yl)-1-(4-(trifluoromethyl)phenyl)ethan-1one (a1) [26]: White crystals, yield 90%, 1H-NMR (DMSOd6,400MHz) δ ppm:5.92 (2H;s;-CH2), 6.34 (H;t;pyrazoleH4;J=2.05), 7.46-7.75 (2H;m;pyrazole), 7,92-8.27 (4H;m;phenyl).
13
C-NMR (DMSO-d6,100MHz) δ ppm:193.83,139.50,138.26,133
.71,132.00,129.36,126.30,122.36,106.13,58.34. HRMS (ESI): m/z
calculated for C12H9F3N2O=254.21 found:254.90.
2-(1H-pyrazol-1-yl)-1-(4-(trifluoromethyl)phenyl)ethan-1-one
oxime (a2): White crystals, yield 80%,1H-NMR (DMSO-d6,
400 MHz) δ ppm:5.26 (2H;s;-CH2;%19),5.49 (2H;s;-CH2;%81),
6.15 (H;t;pyrazole-H4;%19,J=2.6), 6.20 (H;d; pyrazole-H4;%81,
J=2.9), 7.33-7.41 (H;m;pyrazole), 7.54-7.93 (5H; m; pyrazole
and phenyl), 11.51 (H,s,N-OH, %19), 12.21 (H,s,N-OH,%81).
13C-NMR (DMSO-d6, 100MHz) δ ppm: 151.72, 139.33,139.15,
131.32,129.59,129.54,127.44,125.66,125.61,105.98,105.88,54.
76,44.93. HRMS (ESI): m/z calculated for C12H10F3N3O=238.90
found: 238.90.
2-(1H-pyrazol-1-yl)-1-(4-(trifluoromethyl)phenyl)ethan-1-ol (a3):
White powder, yield 64%, 1H-NMR (DMSO-d6, 400MHz) δ ppm:
4.28 (2H,d,-CH2,J=6.52), 5.05 (H;s;-OH), 5.88 (H;s;CH-), 6.19 (H;
t; pyrazole-H4;J=2.05), 7.40-7.73 (6H;m;pyrazole and phenyl).
13
C-NMR (DMSO-d6,100MHz) δ ppm:147.96,139.04,131.17,12
8.57,127.31,125.43,125.38,105.30,71.70,58.67. HRMS(ESI):m/z
calculated for C12H11F3N20=274.67 found: 274.70.
1-(2-Chloro-2-(4-(trifluoromethyl)phenyl)ethyl)-1H-pyrazole
(a4): White crystals, yield 58%, 1H-NMR (DMSO-d6,400MHz)
δ ppm:4.68-4.85 (2H,m,-CH2), 5.68 (H;t;CH-,J=6.4), 6.21 (H;t;
pyrazole-H4;J=2.04), 7.46-7.84 (6H;m;pyrazole and phenyl).
13C-NMR(DMSO-d6, 100MHz) δ ppm:143.27,139.82,143.27,
139.82,131.35,129.45,129.02,126.03,122.65,105.66,60.57,57.2
5. HRMS (ESI):m/z calculated for C12H10ClF3N2=270.08 found:
270.00.

Med Science 2022;11(3):1212-6

Activity studies
Cell lines studies
In this study, MCF-7 (human breast adenocarcinoma), MDAMB-231 (human breast adenocarcinoma), HCT-116 (human colon
cancer) and L929 (mouse fibroblast) cell lines were evaluated. Cell
lines were seeded in 25 cm2 bottles. DMEM medium containing
10% FBS, 1% Penicillin-Streptomycin, L-Glutamine was used for
cell culture. Cells were incubated and grown at 37°C, 5%CO2 and
95% humidity. Cells were passaged for migration to different media
when grown. DMEM was taken first and washed with DPBS to
remove FBS in the pass. Then, Trypsin-EDTA solution was added
to the balloon to remove the cells from the balloon and the balloon
was kept in a CO2 oven for about 1 minute. Media containing FBS
was placed in the flask to stop the activity of trypsin-EDTA. Cells
were collected in a hawk tube and centrifuged at rt for 5min at
800 rpm. The supernatant was discarded and the precipitated pellet
was suspended in medium and inoculated into cell culture plates
according to the procedure [27].
The "Cell Proliferation Kit" was used to assess the IC50 dose of
the compounds using an XTT test. XTT and activation agent
are both included in the XTT kit. The 50/1 XTT agent (labelling
reagent)/activation agent mixture was used to make the XTT
solution (electron coupling reagent). It is broken down by the
dehydrogenase enzyme in the mitochondria of metabolically
active cells and turns into water-soluble formazan. The amount of
orange color produced by formazan is proportional to the number
of viable cells. Depending on the degree of orange color formation
at the end of the incubation period, cell viability was determined
by reading in a microplate reader at a wavelength of 450nm and a
reference range of 630nm [27].
Fluorescence scanning
DAPI (4', 6-diamidino-2-phenylindole) dye was used to detect cell
death by synthesized compounds. 1x104 cells were seeded into
plates, and 100µl ethanol was added to the cells, which were then
incubated for 30minutes. The fixed cells were stained with DAPI
(2ug/ul) and fluorescence images were obtained [28].
Results
Chemistry
Compounds were synthesized according to the literature methods
as outlined in Scheme 1 [18,19]. The structures, crystallization
solvents, yields, melting points of the synthesized compounds are
given in Table 1. Structures of the compounds were confirmed by
1H-NMR, 13C-NMR and Mass spectral data.
Table 1. Structures, yields and melting points of compounds
Compounds

Yield (%)

M.W.

Molecular formula

a1

90

254.21

C12H9F3N2O

a2

80

238.90

C12H10F3N3O

a3

64

274.67

C12H11F3N2O

a4

58

270.08

C12H10F3N2
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Scheme 1. Synthesis of the compounds

The compound a1 was previously synthesized by Dhiman et al.
in 32% yield, but its anticancer activity was not investigated [26].
Compound a1 was obtained in 90% yield as a result of N-alkylation
reaction of pyrazole with 2-bromo-1-(4-(trifluoromethyl)phenyl)
ethan-1-one. Excess pyrazole was used to allow the reaction to
take place in basic medium. As a result of the reaction of the ketone
group in the structure of the compound a1 with hydroxylamine
hydrochloride, compound a2 containing the oxime fragment
was synthesized. This reaction is thought to occur by the SN2
mechanism. Hydroxylamine hydrochloride, which became a
nucleophile in the basic medium, attacked the partially positively
charged carbon atom in the carbonyl group and the addition reaction
took place. As a result of the removal of water from the molecule,
a double bond was formed between carbon and nitrogen, and an
elimination reaction occurred with 80% efficiency. As a result of
the reaction, 81% and 19% Z/E isomers were formed. Compound
a3 was obtained by reduction of compound a1 with NaBH4. Three
times more sodium borohydride was used in the reduction and the
reaction was carried out in ice bath as it was exothermic reaction.
Halogen derivative compound a4 was synthesized in 58% yield
from the reaction of compound a3 with thionyl chloride.
Activity studies
The cytotoxic activity of the compounds (a1-a4) was tested on three
cancer cell lines MCF-7 (human breast adenocarcinoma), MDAMB-231 (human breast adenocarcinoma), and HCT-116 (human
colon cancer) as well as one healthy (L929, mouse fibroblast) cell
line in this study (Table 2). For 24 hours, the cell lines were treated
with five different doses of the chemicals (5,10,25,50, and 100µg.
ml-1), as well as doxorubicin and cisplatin serving as positive
controls. All compounds were found to be effective against
three cancer cell lines. In the MCF-7 cell line, the IC50 values of
compounds a1–a4 ranged from 5.84-15.34 µg.ml-1, 5.01–9.92
µg.ml-1 in the MDAMB-231 cell line, and 5.57–14.18 µg.ml-1 in
the HCT-116 cell line. While the IC50 values of doxorubicin were
determined 17.73,21.84 and 13.85µg.ml-1 in the MCF-7, MDAMB-231 and HCT-116 cell lines respectively

Discussion
Chemistry
Compound a1 was synthesized with a yield of 32% in the literature,
whereas it was synthesized with a yield of 90% in our study. While
the -CH2 peaks adjacent to the carbonyl group in the structure of
the compound were observed at 5.64ppm in the literature, it was
observed at 5.92ppm in our study. While aromatic protons gave
signals between 6.41 and 8.11ppm in the literature, they gave
signals between 6.34ppm and 8.27ppm in our study in 1H-NMR.
Although the peak of carbonyl was observed at 191.7ppm in
13
C-NMR in the literature, it gave a signal at 193.83 ppm in our
study.
Activity studies
Especially, compound a1 bearing ketone functional group was
observed as the most effective compound in all cancer cell lines.
The activity of compound a3, obtained by reduction of the ketone
group, was significantly decreased in all cell lines. The addition of
chlorine and oxime groups did not cause a significant change in
the activity. Also, compound a1 was determined the best cytotoxic
compound with 5.01µg.ml-1 on the MDA-MB-231 cell line. It
was also found that all compounds were very effective against
MDA-MB-231 cancer cells. However, a disadvantage was that the
compounds were also toxic to healthy cells. The fluorescens scan
images of the most active compound (a1) and the reference drugs
are given in Figure 5. Compound a1 was shown to cause more cell
death than cisplatin, doxorubicin and control group.

Table 2. IC50 values (µg.ml-1) of compounds a1-a4 and standart compounds
against MCF-7, MDA-MB-231, and HCT-116 cancer and L929 healty cell lines
after 24 h
Compounds

MCF-7

MDA-MB-231

HCT-116

L929

5.84±0.76

5.01±0.32

5.57±0.02

16.19±0,26

a2

7.82±0.15

6.38±0.07

14.18±0.21

20.22±0.18

a3

15.34±0.65

9.92±0.24

11.61±0.23

19.37±0.32

a4

9.02±0.34

7.04±0.07

11.89±0.19

8.72±0.09

17.73
˃300

21.84
˃200

13.85
14.68

18.95
20.96

a1

Doxorubicin
Cisplatin

Figure 5. Fluorescence scanning images of compounds. A: control (live), B:
compound a1, C: cisplatin, D: doxorubicin
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Conclusion
In this study, four compounds containing ketone, oxime, alcohol
and chlorine groups were synthesized and their structures were
elucidated by spectrophotometric analysis. Their anticancer
activities against MCF-7 (human breast adenocarcinoma), MDAMB-231 (human breast adenocarcinoma), and HCT-116 (human
colon cancer) cell lines were evaluated. All the synthesized
compounds (a1-a4) were found to be effective against all the
studied cancer cell lines. In addition, it has been determined that
all the compounds were more effective than the reference drugs,
cisplatin and doxorubicin. This suggests that the synthesized
compounds (a1-a4) may have potential in vivo anticancer activity.
In future studies, structural changes are planned to increase the
activity potential of the compounds and reduce their toxicity to the
healthy cells.
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Abstract
Childhood maltreatment (CM) is associated both with suicidal behavior and attention deficit hyperactivity disorder (ADHD). Yet not much is known about the relationship
of CM and suicidal behavior in adults diagnosed with ADHD. This study aims to further investigate this potential risk. Adult ADHD Self-Report Scale (ASRS-V1.1), Beck
Depression Inventory (BDI), Beck Anxiety Inventory (BAI), Childhood Trauma Questionnaire (CTQ), Dissociative Experiences Scale (DES), A self-rating Questionnaire
for Suicide Ideation (SIQ) and Suicidal Behavior Scale (SBS) were employed to 104 cases with adult ADHD, whose comorbid psychiatric disorders were examined according to the DSM-5 criteria. It was found that, while age and education level are significantly lower; the fraction of those who are single, as well as the DES, BDI, BAI,
SIQ and SBS scores are significantly higher in the ADHD cases with CM history than those with no history of CM. In addition, SIQ and emotional abuse scores were found
as significant predictors of SBS scores in adults with ADHD. These results suggest that investigating CM, as well as suicidal behaviors in adults diagnosed with ADHD
can be useful in creating a treatment plan to prevent suicide attempts and suicide.
Keywords: Childhood maltreatment, suicidal behavior, attention deficit hyperactivity disorder, adult

Introduction
Attention deficit hyperactivity disorder (ADHD), a
neurodevelopmental disorder that occurs before the age of 12,
adversely affects functioning, and ADHD symptoms persist
into adulthood in approximately 50% of cases [1-3]. A pooled
prevalence rate of 2.5% for adult ADHD has been found [4]. In
recent years, researchers have identified a relationship between
adult ADHD and history of childhood maltreatment (CM) [5-8].
Childhood maltreatment which has adverse effects on children’s
physical and mental health or development, refers to physical,
emotional, sexual abuse or physical, emotional neglect by an adult
of a child [9]. While physical abuse is physical harm to the child’s
body, sexual abuse is any kind of sexual contact, and emotional
abuse is humiliating, verbal aggression towards the child. Neglect
experiences are the expression of not meeting the basic physical
or emotional needs of the child, such as being loved and protected
[9]. Childhood maltreatment and other childhood adverse

*Corresponding Author: Feride Yildirim, Sisli Hamidiye Etfal Training and
Research Hospital, Department of Psychiatry, Istanbul, Turkey
E-mail: ferideornekyildirim@gmail.com

experiences like divorced parents [8] can be conceptualized as
traumatic experiences, which is a significant predictor of ADHD
symptoms in adulthood [5]. Childhood emotional abuse and
neglect were found more frequent among adults diagnosed with
ADHD than healthy controls [6]. Besides, ADHD was more
prevalent in adults who suffered physical abuse during childhood
than those without a history of maltreatment [8]. It is also widely
acknowledged that a history of CM is linked to suicide [10]. In
adults, all types of childhood abusive experiences are associated
with suicidal ideation and risk of suicidal attempt, independently
of the methodology of studies, sociodemographic characteristics,
and clinical features [11].
Studies have also revealed a strong correlation between the
symptoms of ADHD and suicidal behavior among adults, as
well as in children and adolescents [12]. While one-fourth of
suicidal children meets ADHD diagnosis, suicidal ideation was
identified in more than half of adolescents and one-third of adults
diagnosed with ADHD [12]. Some studies have determined that
there is a direct relationship between suicidal behavior and ADHD
symptoms [13,14] while some other studies have claimed that there
is an indirect relationship by the presence of comorbid psychiatric
disorders [15].
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Considering that the history of CM is correlated with both
ADHD and suicide risk, examining characteristics of suicide and
CM such as emotional, physical, sexual abuse, and emotional,
and physical neglect in patients with ADHD may contribute to
creating a treatment plan that helps prevent suicide attempts. This
study aims to investigate CM in adults diagnosed with ADHD
through a comparative analysis of sociodemographic and clinical
characteristics of with and without a history of CM. The second
aim of this study is to analyze the relationships between CM and
suicidal behavior, and to identify the predictors of the SBS scores.
It is hypothesized that the presence of a history of CM in adults
diagnosed with ADHD increases the severity of suicidal behavior.
Materials and Methods
This study was conducted between June 2019 and November
2019, with 120 psychiatry clinic outpatients aged 18-55 years,
who consecutively visited for routine control and were followed
up at the outpatient clinic division of ADHD of the Psychiatry
Department at Sisli Etfal Training and Research Hospital, İstanbul,
Turkey; a general hospital with capacity of 600 inpatients, and an
average of 400 visits per day to the psychiatry outpatient clinic.
When the patients were first referred to the outpatient clinic
division of ADHD, an experienced clinician (Dalkiran M) made
the interviews and diagnosed the ADHD and comorbid psychiatric
disorders based on the Diagnostic and Statistical Manual of
Mental Disorders, fifth edition (DSM-5) criteria. For the next step,
the diagnosis was supported by the Structured Clinical Interview
for DSM-V Disorders (SCID-V/CV), ten modules of SCID-5 were
performed, and it took about an hour. Also, a socio-demographic
data form which included questions on the demographic data,
medical histories, a history of any psychiatric disorder in the
family, a history of suicide attempts in the family, ongoing
stimulant treatment, and past suicide attempts of the patients was
used to collect the data obtained from the patients on admission.
The inclusion criteria were as follows: i) being aged 18-55 years
old ii) having at least a primary school degree; and, iii) having
a major diagnosis of ADHD according to DSM-5 criteria. The
exclusion criteria were diagnosis of presence of mental retardation,
psychotic disorder, bipolar disorder, developmental disorder,
and the presence of a serious neurological or metabolic disease.
Five patients, who did not agree to participate in the study, and
eleven patients, who did not complete the forms, were excluded
from the study. After signing the informed consent, the remaining
104 patients (43 female patients, 61 male patients) who met the
inclusion criteria, were included in the study. The ethics committee
approval for the research was obtained from the Clinical Research
Ethics Committee of Health Application and Reserch Center of
Sisli Etfal Training and Research Hospital (Approval Date: June
11, 2019; Approval Number: 1273).
The severity of suicidal ideation and severity of suicidal behavior
were determined by using the A Self-rating Questionnaire for
Suicidal İdeation (SIQ), and the Suicidal Behavior Scale (SBS).
Past suicidal attempts were investigated during the clinical
interviews. The participants filled out the following on their own:
Adult ADHD Self-Report Scale (ASRS-V1.1), Beck Depression
Inventory (BDI), Beck Anxiety Inventory (BAI), Childhood
Trauma Questionnaire (CTQ), Dissociative Experiences Scale
(DES), SIQ and SBS.
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CM history was evaluated by an experienced clinician (Yildirim F)
according to clinical interviews and the patients’ responses in the
Childhood Trauma Questionnaire (CTQ). The participating 104
patients with ADHD were separated into two groups according
to their Childhood Trauma Questionnaire (CTQ) scores. Patients
with abuse or neglect subscale scores higher than the cut-off
point scores were included in the childhood maltreatment CM
(+) group while others constituted the CT (-) group. The patients
diagnosed with ADHD who were receiving stimulant treatment
were evaluated during their non-treatment times.
For the next phase, sociodemographic variables (age, sex,
education, marital status) and clinical variables (BDI, BAI, CTQ,
DES, SIQ, SBS, ASRS scale scores) were compared between the
two groups to identify the predictors of SBS scores in patients
diagnosed with ADHD.
Measures
Sociodemographic Data Form: This form was prepared by the
researchers for the objectives of the study. It included questions
on the demographic data, medical history, history of psychiatric
disorder in the family, a history of suicide attempt in the family,
ongoing stimulant treatment and past suicidal behavior of the
patients.
Structured Clinical Interview for DSM-5 Disorders-Clinical
Version (SCID-5-CV): The clinician version of the interview’s
[16] validity and reliability study for Turkish was carried out by
Elbir et al. [17].
Adult ADHD Self-Report Scale (ASRS v1.1): ASRS is
developed by Kessler et al. [18]. A validity and reliability study
of the ASRS for Turkish was carried out by Dogan et al. [19]. It
includes 18 items; the first part of the test, including nine items,
measure attention-deficit levels, while the second part evaluates
hyperactivity levels. Cronbach’s alpha coefficient was 0.88.
Beck Depression Inventory (BDI): BDI is a self-reported, Likerttype inventory with 21 items developed by Beck et al. [20]. The
scale aims to measure the degree of depressive symptoms. A
higher total score means higher depression severity. Its validity and
reliability study for Turkish was carried out by Hisli [21], and the
cut-off score was determined as 17. Cronbach’s alpha coefficient
was 0.80 [21].
Beck Anxiety Inventory (BAI): BAI is a self-report inventory
developed by Beck et al. [22] used to determine the anxiety, in
which the severity of anxiety rises with the score. Ulusoy et al.
adopted this scale in Turkish. Cronbach’s alpha coefficient was
0.93 [23].
Childhood Trauma Questionnaire (CTQ): CTQ is a self-report
questionnaire developed by Bernstein et al. [9]. The Likert-type
questionnaire has five subscales: emotional abuse (EA), physical
abuse (PA), sexual abuse (SA), emotional neglect (EN), and
physical neglect (PN). Items are scored between one and five. The
validity and reliability of this 28-item questionnaire for Turkish
were carried out by Sar et al. [24]. Each five-item subscale ranges
from 5 (no history of abuse) to 25 (very extreme history of abuse).
The cutoff points were found to be 5 for SA and PA subscales, 7 for
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PN and EA, 12 for EN, and 35 for CTQ-Total. Cronbach’s alpha
coefficient was 0.93 [24].
Dissociative Experiences Scale (DES): This questionnaire
developed by Bernstein and Putnam [25] consists of 28 questions
that are used to screen for dissociative experiences and disorders
and to measure their severity. While each item is scored on a scale
from 0 to 100 and the overall score is calculated as the average of
the 28 items. Yargıc et al. [26] conducted the validity and reliability
research of the scale for Turkish. Cronbach’s alpha coefficient was
0.97 [26].
A Self-rating Questionnaire for Suicide Ideation (SIQ): This
17-item scale developed by Levine et al. [27] aims to determine the
severity of suicidal ideation. In the validity and reliability study, it
was found the SIQ was significantly correlated with the Hamilton
depression scale (p<0.001), the Hopelessness scale (p<0.001), and
the Suicidal intention scale (p<0.001). It consists of 17 questions
that include parameters (uncontrolled anger, desire to harm oneself
and others, hopelessness, thoughts of death, feelings of guilt) that
increase the risk of suicide. The final score that can be obtained
from SIQ can be between 0 to 17; a higher total score signifies
more severe suicide ideation. Dilbaz et al. conducted the validity
and reliability research of SIQ for Turkish [28].
Suicidal Behavior Scale (SBS): This scale developed by Linehan
and Nielsen [29] is composed of four questions and investigates
suicide plan and attempt, suicidal ideation, suicide threat, and the
possibility of future suicidal behavior. Bayam et al. conducted the
validity and reliability research of SBS for Turkish [30]. The final
score that can be obtained from the scale can be between 0 and
14; the highest score obtained has been stated to be the severest
suicidal behavior. Cronbach’s alpha coefficient was 0.73.
Statistical analysis
Data analysis was carried out using the Statistical Package for
the Social Sciences (SPSS) software for Windows 22.0 (IBM,
U.S.A). The Shapiro-Wilk test was used for testing the normality
of the distributions of the parameters. When evaluating the data,
descriptive statistical methods (mean, standard deviation) were
used. In addition to descriptive statistical methods in the study,
normally-distributed samples were compared using the Student’s
t-test, while the non-normally distributed samples were compared
using the Mann-Whitney U test. The Fisher’s Exact, FisherFreeman-Halton, and Yates’s Continuity Correction tests were used
in the comparisons of the qualitative data. Spearman correlation
coefficient was used in the assessment of the relationships between
the scale scores. Non-normal variables were reported using
median (min-max) and normal variables were reported using
mean±standard deviation. Categorical variables were reported as
n (%) for the descriptive statistics. Linear Regression Analysis
was performed to determine the predictors of the SBS total score.
The status of SBS total score was considered as the dependent
variable and the BDI, BAI, SIQ, DES, CTQ-total and subtotal
scores, ASRS- total and subtotal scores, age, gender, comorbidity,
and presence of past suicidal attempt were considered as the
independent variables. The model was accepted to be statistically
significant (R2: 0.703, p<0.05).
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Results
The participants’ ages were between 18 and 55, and the mean
age was 25.13±6.8. The study was carried out with 104 patients,
including 41.3% (n=43) female and 58.7% (n=61) male patients.
9.6% (n=10) of all cases had a history of a past suicide attempts
at least once in a lifetime. Among the 10 cases who had a history
of past suicide attempts; 4.8% had a history of overdosing on
medication, 1.9% had a history of jumping from heights, 1% had
a history of exposure to toxic substances, and 1.9% had a history
of cutting and stabbing. While 1% (n=1) of the 10 cases had a
planned suicide attempt, 8.7 % (n=9) had an unplanned suicide
attempt. All of the past suicide attempts could be traced back over
a 2-year period.
While 60.6% (n=63) of all cases had no comorbid psychiatric
disorder, 39.4% (n=41) had any psychiatric disorder comorbidity.
Among all cases, major depressive disorder 18.3 % (n=19),
generalized anxiety disorder 3.8 % (n=4), social anxiety disorder
1 % (n=1), trichotillomania 1 % (n=1), onychophagia 1.9 %
(n=2), binge eating disorder 1 % (n=1), multiple comorbidity
of psychiatric disorders 9.6 % (n=10), alcohol use disorder 1 %
(n=1), adjustment disorder 1 % (n=1), separation anxiety disorder
1 % (n=1), eating disorder not otherwise specified 1 % (n=1) was
determined.
In this study, history of any childhood maltreatment (CM) was
found in 67.3% (n=70) of the cases. These traumatic experiences
included physical abuse in 27.9% (n=29), emotional abuse in
47.1% (n=49), sexual abuse in 28.8% (n=30), physical neglect in
32.7% (n=34), and emotional neglect in 38.5% (n=40) of the cases.
Table 1 summarizes the comparison of the sociodemographic
characteristics of the CM (+) and CM (-) participants. The CM
(+) group's mean age was determined to be significantly (p<0.05)
lower than that of the CM (-). The education levels of CM (+)
participants were lower than the CM (-) group (p<0.05) and there
were a significantly (p<0.05) higher number of single individuals
in the CM (+) group. There were no significant differences between
the two (p>0.05) in terms of participants’ sex, family history of a
psychiatric disorder, family history of suicidal attempt, ongoing
stimulant treatment, or past suicide attempts.
In Table 2, the mean scores of clinical scales of the participants
are compared according to their CM background. The CM (+)
group’s BDI, BAI, DES, SBS, and SIQ mean scores and CTQ EA,
PA, SA, PN, and EN subscales and CTQ-Total mean scores were
significantly higher (p<0.05) compared to the CM (-) group. There
were no significant differences between the two groups concerning
the age of ADHD diagnosis or the ASRS total scores, the Attention
Deficit subscale scores or, Hyperactivity subscale scores (p>0.05).
Spearman correlation coefficient revealed the statistically
significant (p<0,05) correlation between SBS-Total score and BDI
(r:0.472), BAI (r:0.497), DES (r:0.295), CTQ-Total (r:0.377),
CTQ-EA (r:0.407), CTQ-PA (r:0.201), CTQ-EN (r:0.316), CTQSA (r:0.304) subscale scores, except the CTQ-PN subscale score
(r:0.118, p>0.05). No significant correlations (p>0,05) were found
between total scores of SBS and ASRS-v1.1 attention deficit
subscale scores (r:0,002, p>0,05) or, ASRS-v1.1 hiperactivity
subscale scores (r: 0,122, p>0,05).
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Table 3 presents the findings of stepwise fourth-step regression
analysis, where SBS total score was considered as the dependent
variable and age, sex, history of past suicide attempts, comorbidity,
BDI, BAI, DES, SIQ, CTQ-total and subscale scores, ASRS-total
and subscale scores were considered as the independent variables,
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it was found that the SIQ scores and CTQ-EA subscale scores
were significantly (p<0.05) effective on the total scores of SBS.
The effects of the other parameters on the total score of SBS were
found not to be significant (p>0.05). The model was statistically
significant, and the R-squared value was determined as 0.703.

Table 1. Demographic characteristics of 104 ADHD outpatients in terms of childhood maltreatment
A history of CM
Present

None
Age (years) (mean±SD)
Sex n (%)

Education n (%)

Marital status n (%)

A history of psychiatric disorder in the family n (%)
A history of suicide in the family n (%)
Ongoing stimulant treatment n (%)
Past suicidal attempt n (%)

27.29±7.42

24.09±6.27

Female

9 (26.5)

34 (48.6)

Male

25 (73.5)

36 (51.4)

Middle School

1 (2.9)

0 (0)

High School

1 (2.9)

17 (24.3)

University

32 (94.1)

53 (75.7)

Married

4 (11.8)

2 (2.9)

Single

27 (79.4)

68 (97.1)

Widowed, Separated

3 (8.8)

0 (0)

Present

5 (14.7)

24 (34.3)

None

29 (85.3)

46 (65.7)

Present

3 (8.8)

6 (8.6)

None

31 (91.2)

64 (91.4)

None

12 (35.3)

36 (51.4)

Present

22 (64.7)

34 (48.6)

Present

1 (2.9)

9 (12.9)

None

33 (97.1)

61 (87.1)

p

Test Statistics
t:2.304

0.023*

1

X2:3.743

0.055

2

X2:9.605

3

0.005*

X2:9.011

3

0.003*

X2:3.443

2

0.064

X2:0.002

4

X2:1.792

2

X2:2.589

4

0.615
0.181
0.100

*p<0.05, 1Student t-test, 2Continuity (Yates) Correction, 3Fisher-Freeman-Halton Test, 4Fisher’s Exact Test
Table 2. Clinical characteristics of 104 ADHD adult outpatients in terms of childhood maltreatment.
A history of CM

p

None

Present

BDI median (min-max)

7 (1-32)

14.5(0-53)

1

BAI median (min-max)

1

CTQ median (min-max)

6.5 (0-35)

14.5(0-60)

CTQ-EA

5 (5-7)

9(5-25)

1

CTQ-PA

5 (5-7)

5(5-14)

1

5 (5-7)

7(4-15)

1p<0.001**

8.5 (5-12)

13.5(5-21)

1p<0.001**

CTQ-SA

5 (5-5)

5(5-18)

1p<0.001**

SIQ median (min-max)

Age of ADHD diagnosis n (%)

p<0.001**

CTQ-PN

CTQ-T

ASRS (mean±SD)

0.001*

p<0.001**

CTQ-EN

DES median(min-max)

SBS median (min-max)

0.001*

29 (25-36)

42(28-73)

1p<0.001**

12.5 (1-55)

20(1-87)

10.018*

1.5 (0-8)

4(0-15)

1p<0.001**

SBS-1

0 (0-2)

0(0-5)

10.004*

SBS-2

0 (0-2)

0(0-4)

10.060

SBS-3

0 (0-1)

0(0-1)

10.058

SBS-4

0 (0-1)

0.5(0-3)

10.003*

SBS-T

0 (0-6)

1(0-12)

10.002*

ASRS-T

49.5±11.23

46.54±11.29

20.212

ASRS-AS

17.76±4.76

16.26±4.67

20.128

ASRS-HS

31.68±7.8

30.29±7.5

20.383

Childhood

11(32.4)

25(35.7)

30.906

Adulthood

23(67.6)

45(64.3)

*p<0.05, **p<0.001, 1Mann-Whitney U Test, 2Student t-test, 3Continuity (Yates) Correction.
BDI: Beck Depression Inventory, BAI: Beck Anxiety Inventory, CTQ: Childhood Trauma Questionnaire, EA: Emotional Abuse Subscale, PA: Physical Abuse Subscale, PN: Physical Neglect Subscale, EN: Emotional Neglect Subscale, SA: Sexual Abuse Subscale, T: Total, DES: Dissociative Experiences Scale, SIQ: A Self-rating
Questionnaire for Suicide Ideation, SBS: Suicidal Behavior Scale, T: Total Score ASRS: Adult ADHD Self-Report Scale, T: Total Score AS: Attention Score, HS: Hyperactivity Score, ADHD: Attention Deficit Hyperactivity Disorder.
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Table 3. Linear regression analysis of the factors which are predicting SBS in 104 ADHD outpatients.
SBS

B

SE

(Constant)

-0.719

0.470

SIQ

0.444

0.068

CTQ-EA

0.131

0.056

βeta

t

p

-1.531
0.550
0.198

95% CI
Lower Bound

Upper Bound

0.129

-1.651

0.213

6.491

0.000**

0.308

0.579

2.330

0.022*

0.019

0.243

*p<0.05, **p<0.001. SBS: Suicidal Behavior Scale, SIQ: A Self-rating Questionnaire for Suicide Ideation, CTQ: Childhood Trauma Questionnaire, EA: Emotional
Abuse Subscale

Discussion
One of the most important findings of this study is that, while
age and education level were found to be significantly lower;
being single, DES, BDI, BAI, SIQ, and SBS scores were found
to be significantly higher in the ADHD cases with a history of
CM compared to those with no CM history. Previous studies
have reported that both ADHD [31] and the history of CM [32]
are related to difficulties in the education and working life of the
individual, and both groups have lower functionality. Based on
the findings of our study, adults with ADHD in the CM (+) group
are more depressed, have higher anxiety levels, are more prone to
dissociative processes, have more frequent suicidal thoughts and
more severe suicidal behaviors compared to the CM (-) group. Our
study supports the findings of a 10-year follow-up study [33] that
revealed more suicide attempts, higher anxiety and depression
scores, and more eating disorder symptoms in female patients with
ADHD who had any experience of abuse (PA, SA) or neglect.
Unlike this study, our study also included male individuals. CM
leads to cognitive deficits related to problem-solving and memory
[34]. From this point of view, we can argue that individuals with
ADHD with a history of CM may have difficulties in resolving
their problems due to past traumatic memories and may not be able
to use adaptive coping mechanisms against accompanying clinical
conditions such as depression, anxiety, and suicide ideation. Then,
they may use non-adaptive coping mechanisms and therefore seek
help and visit the hospital at an earlier age. On the other hand, there
was no significant difference between CM (+) and CM (-) groups
in terms of past suicide attempts. This result may be due to the
relatively small number of cases in our study population (n=104),
and this may have affected the correct statistical evaluation. In
addition, past suicide attempts, which mostly occurred suddenly
and unplanned in our study, may be associated with impulsivity,
one of the main diagnostic features of ADHD, rather than a history
of maltreatment. It has been revealed that high levels of impulsivity
in women with ADHD are associated with both suicide attempts
and non-suicidal self-harming behavior [35].
The relationship between ADHD and suicidal behaviors or
childhood maltreatment is a well-known fact [10-13]. Some
studies have emphasized that the relationship between ADHD
and suicidal behavior can be explained by shared genetic factors
[13] or the relationship between suicide and ADHD is mediated
by comorbid disorders in both sexes and all age groups [12].
Taylor et al. reported that suicidal ideation and suicidal behavior
are associated with the severity of ADHD, while comorbid
diagnoses and emotion-oriented coping attitudes mediate this
relationship [36]. Besides, self-destructive behavior and suicide
attempts were found significantly higher in women diagnosed with
ADHD [35,37]. In addition, female sex, younger age, childhood
adversities, and presence of mental disorders were found as some

of the risk factors for suicidal behavior [38]. Like these studies,
in our study, we also investigated the effects of age, sex, ADHD
symptoms level, psychiatric comorbidity, anxiety, depression and
dissociation levels, SIQ, CTQ total and subscale scores, and past
suicide attempts on the SBS total scores. Unlike these studies,
current ADHD symptoms level, comorbidity, age, or sex did not
predict SBS total scores in our study. Furthermore, we found
that particularly the SIQ scores, as well as the emotional abuse
scores, predict the SBS scores in individuals with ADHD. To our
knowledge, there is no study focusing on the relationship between
childhood abuse/ neglect and suicidal behavior in a population
of men and women diagnosed with primary ADHD, in Turkey.
A study carried out with women with binge eating disorders,
particularly childhood EA and SA were found to be linked with
lifetime suicide attempts [39]. Harford et al. found that childhood
physical, emotional, and sexual abuse were important risk factors
for suicide attempts and violent behavior [40].
The findings of our study support these studies revealing the
relationship between a history of CM and suicidal ideation, suicidal
behavior, and suicide attempt [10,11,39,40]. Besides, disorders
with impulsive features such as ADHD are strong predictors of
both suicidal ideation and the transition from suicidal ideation to
suicide attempt [41]. In the light of these studies, we may propose
that suicidal ideation and a history of emotional abuse in childhood
may increase the severity of suicidal behavior among adults
diagnosed with ADHD.
Limitations
The findings of this study may not be generalized as its sample
included a relatively small number of cases. One of the important
limitations of the study is not evaluating personality traits that
might be attributed to suicidal behavior. Another limitation of our
study is that we could not use the DSM 5 compatible version of
ASRS, as the Turkish validity and reliability of the scale have not
yet been determined. Nevertheless, the changes in DSM 5 would
not affect the result of the scale. Moreover, increasing age and
retrospective assessment may lead to false positives for adverse
childhood experiences. Further prospective longitudinal studies
that explore the interaction of CM with other variables in terms of
ADHD diagnosis are required to minimize the risk of suicide and
to designate the treatment protocols.
Conclusion
A history of a CM is common in adults diagnosed with ADHD.
Besides, suicidal ideation and emotional abuse are important
predictors of suicidal behavior severity in this group of patients.
It is stated that symptoms of ADHD may contribute to a stressful
home environment in childhood and may lead to child abuse, and
thus predispose to other psychiatric disorders [7] and suicidal
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behavior [10]. Moreover, being exposed to CM maybe a causal risk
factor for a lifetime diagnosis of ADHD [5]. Among adult ADHD
patients, questioning the history of CM, emotional abuse, maybe
a guide in determining suicide ideation and suicidal behavior
and contribute to creating a treatment plan, as well as preventing
suicide attempts and suicide.
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Abstract
This study aims to examine patients with ventriculoperitoneal shunts (VPS) used prevalently in the treatment of hydrocephalus epidemiologically, identify complications
and present what can be done to reduce complications. Thirty-three patients who underwent ventriculoperitoneal shunt placement surgery between 2019 and 2021 at
the neurosurgery department of a university hospital were examined retrospectively in terms of their epidemiology and complications using the hospital data. The most
frequently observed complaint at admission was clouding loss of consciousness. There were significant differences between the patients who received revision operations
after the first year following their surgery, which is the most frequently encountered period, and those who had revision operations within the first year (p<0.001). There
were no significant differences between the patients who underwent revision operations and those who did not, in terms of the examined variables (p>0.001). In VPS
surgery, which has frequent usage in the treatment of hydrocephalus, shunt dysfunction is usually caused by obstruction and infection. Some precautions can be taken to
reduce the rates of these complications. Preoperative antibiotic use, the completion of the surgery in the shortest time possible, limiting entries and exits for the operating
room, touching parts of the shunt as little as possible, and using neuro-navigation if possible are among the precautions that can be taken to minimize complications. To
reduce mortality and morbidity rates, avoid unnecessary economic losses and prevent patients and their relatives from experiencing this stress, it is highly important to
comply with these methods.
Keywords: Hydrocephalus, ventriculoperitoneal shunt complication, scrotal migration

Introduction
Hydrocephalus is a condition where cerebrospinal fluid (CSF)
accumulates excessively in the ventricles as a result of its excess
production and absorption problems in the brain. This situation
causes increased intracranial pressure and secondary clinical
symptoms. Hydrocephalus. which is seen congenitally at a rate of
approximately 1-1.5 in every 1000 births [1] can also develop as
an acquired disease and a complication of other acquired diseases.
Its mortality and morbidity rates are high when it is not treated.
or its treatment is delayed. A ventriculoperitoneal shunt (VPS)
is one of the most prevalently used methods in the treatment of
hydrocephalus [2].

*Corresponding Author: Veysel Kiyak, Tokat Gaziosmanpaşa University, Faculty
of Medicine, Department of Neurosurgery Tokat, Turkey
E-mail: vyslkyk86@gmail.com

In this study. it was aimed to examine patients for whom VPSs were
placed at our clinic epidemiologically. reveal their complications
and present what can be done to reduce these complications.
Materials and Methods
After receiving the approval of the local ethics committee with
the decision dated Apr 18. 2022. and numbered 83116987-264
for conducting the study. the epidemiology and complications
of 33 patients with VPSs placed between 2019 and 2021 at
the Neurosurgery Department of a University Hospital were
retrospectively examined from the information management
system of the hospital.
STATISTICAL ANALYSIS
In this study. the quantitative variables are expressed with mean
and standard deviation values. whereas the qualitative variables are
expressed with frequency and percentage values. The significance
of the differences in the mean values of the quantitative variables
was tested using independent-samples t-test for comparing two
groups and one-way analysis of variance (ANOVA) for comparing
1223
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more than two groups when the normality assumptions were met.
Cross-tables were created for comparing the qualitative variables.
and Chi-Squared analysis was used to identify relationships
between variables. Pearson’s correlation coefficient was used for
the quantitative variables. The calculations were made using a
statistical software package (IBM SPSS Statistics 19. SPSS Inc..
an IBM Co.. Somers. NY). and the level of statistical significance
was accepted as p<0.01.

the information related to the complications are as seen in Table 1.
Table 1. The descriptive characteristics of the patients and the information related
to the complications

Complication

Results
Thirty-three patients who underwent VPS surgery between 2019
and 2021 were evaluated. While 16 of these patients were female.
17 were male (Figure 1). The mean age was found 34.6 in all
patients. 35.3 in the female patients. and 33.9 in the male patients.

Pathogen

Gender

Etiology

Post operatıve revısıon perıod

Figure 1. Patient number distribution based on sex

The most frequently encountered complications were obstruction
and infection. Most of the CFS culture results of the patients
who experienced infections indicated Staphylococcus epidermis.
Nineteen patients underwent shunt revision operations. There
were significant differences between the patients who received
revision operations after the first year following their surgery.
which is the most frequently encountered period. and those who
had revision operations within the first year (p<0.001). The most
frequent etiology was found as congenital hydrocephalus in 12
patients. This etiology was followed by tumors. post-traumatic
hydrocephalus. and NPH. The most frequently reported complaint
at admission was clouding-loss of consciousness. There were
no significant differences between the patients who underwent
revision operations and those who did not undergo revision in
terms of the examined variables (p>0.001).
Surgery was performed on 2 patients for hydrocephalus that
developed after subarachnoid hemorrhage (SAH). 1 patient
for normal-pressure hydrocephalus (NPH). 2 patients for
hydrocephalus that developed after tumor surgery. and 2 patients
for hydrocephalus that developed after traffic accidents. One
patient underwent shunt surgery due to idiopathic intracranial
hypertension (İİHT). As their complaints at the time of arrival. 2
of the patients had trauma. 3 had seizures. 7 had a headache. 3 had
nausea-vomiting. 8 had clouding of consciousness. 1 had swelling
in the scrotum. 1 had visual impairment. 1 had fontanelle tension.
1 had a fever. 1 had slurred speech. 2 had swelling in their shunt
traces. and 3 had balance disorders. Thirteen patients underwent
revision surgery. The descriptive characteristics of the patients and
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Number of shunt revisions

Hospital admission complaint

Epilepsy
Headache
Nausea-vomiting
Trauma
Fontanel tension
Fever
Confusıon
Swelling in the shunt tracing
Scrotal swelling
Defect of vision

Obstructıon
Infectıon
Malposıtıon
Shunt rupture
No complıcatıon
Migration
No pathogen
Enterococcus faecalis
Staphylococcus epidermidis
Staphylococcus haemolyticus
Staphylococcus lugdunensis
Female
Male
Congenital
Post-traumatic
After SAH
After ınfectıon
NPH
After tumor surgery
İİHT
0
1
2
3
0
1
2
3
Epileptic seizure
Headache
Nausea-vomiting
Trauma
Fontanel tension
Fever
Confusıon
Swelling in the shunt tracing
Scrotal swelling
Defect of vision
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes

n
9
5
3
2
13
1
29
0
2
1
1
16
17
12
4
3
2
4
5
3
14
3
4
12
15
14
2
2
3
6
3
1
3
2
11
3
1
0
29
4
26
7
30
3
31
2
30
3
29
4
19
14
30
3
32
1
30
3

%
27.3
15.2
9.1
6.1
39.4
3.0
87.9
0.0
6.1
3.0
3.0
48.5
51.5
36.4
12.1
9.1
6.1
12.1
15.2
9.1
42.4
9.1
12.1
36.4
45.5
42.4
6.1
6.1
9.1
18.2
9.1
3.0
9.1
6.1
33.3
9.1
3.0
0.0
87.9
12.1
78.8
21.2
90.9
9.1
93.9
6.1
90.9
9.1
87.9
12.1
57.6
42.4
90.9
9.1
97.0
3.0
90.9
9.1
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Discussion

intracranial hypertension in the other.

An increased head circumference and fontanelle tension in the
pediatric age group are warning signs for hydrocephalus. Trans
fontanelle ultrasonography and computed brain tomography
(CBT) can be used in the diagnosis. In adults. clinical symptoms
are headache. nausea-vomiting. seizures. and clouding of
consciousness. The prominence of the temporal horns of
the ventricle in CBT and the presence of edema caused by
periventricular CSF migration are findings that are indicative of
hydrocephalus. In our patients. the diagnosis of hydrocephalus
was also made by CBT imaging. VPS is still the most frequently
used method for the treatment of hydrocephalus today [3]. With
VPS. the intracranial pressure is expected to return to normal.
However. some complications may also occur in VPS surgery.
as in other surgical procedures. The most frequently encountered
complications are the obstruction and the infection of the shunt.
Approximately 1/3 of patients with VPSs require revision due
to various reasons within 1 year following surgery [4]. Revision
operations were performed in 4 of our patients in the first month.
Three patients underwent revision in the same week due to the
cranial end malposition of the shunt. while 1 patient underwent
revision at the 1st month due to shunt infection. It was determined
that 8 patients with previous VPSs placement who presented
with shunt dysfunction had cranial end obstruction. 1 patient had
migration to the scrotum (Image 1). and the shunt was ruptured at
different places in 2 patients (Image 2).

Image 1. Migration to the scrotum in a pediatric VPS patient

In the study conducted by Boran et al.. the most frequent cause
of shunt dysfunction development in the pediatric age group was
determined as shunt obstruction [5]. In our study. among the
patients who underwent revision surgery. the most frequently
encountered cause was also cranial end obstruction seen in 8
patients. The most frequently reported complaint at admission
in our study was clouding-loss of consciousness. There were no
significant differences between the patients who underwent revision
operations and those who did not undergo revision in terms of the
examined variables (p>0.001). There were significant differences
between the patients who received revision operations after the
first year following their surgery. which is the most frequently
encountered period. and those who had revision operations within
the first year (p<0.001).
Fever and shunt dysfunction in a VPS patient should be a cause
of suspicion of shunt infection. In pediatric patients. fever.
meningeal irritation signs. infection signs such as redness-swelling
on the shunt trace. seizures and altered neurological stage can
be observed [6]. In adult patients. fever can be accompanied by
symptoms including headache and nausea-vomiting [7]. In our
study. signs of infection were detected in 5 patients. The agents of
infection were mostly Staphylococcus species. In one patient. the
CSF culture taken during the shunt surgery revealed Enterococcus
faecalis reproduction. but as there was no infection sign in the
patient’s follow-up. the shunt was working correctly. and the
patient clinically got better. in the assessment made by pediatric
doctors. this result was thought to be caused by contamination. No
problem was encountered in the follow-ups of the patient.
In the patients who initially presented to the Neurology clinic
due to complaints of headache. forgetfulness. and loss of vision.
VPS surgery was carried out due to NPH in one and idiopathic

Image 2. VPS ruptured from the distal of the pump in the cervical region

VPS is still among the most frequently preferred treatment methods
of hydrocephalus. In this surgery that involves the risk of several
complications. mainly infection and obstruction. the rates of
revision are considerable. To reduce the number of complications
in this surgery. a fast surgical operation under maximally sterile
conditions is needed. The shunt package should be opened right
at the time of its usage. It was reported that antibiotics applied at
the appropriate doses before surgery reduce the rate of infections
[8]. Especially in cases where the ventricles are relatively small
(e.g.. intracranial hypertension). the placement of the shunt under
1225
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the guidance of neuro-navigation can lower the rate of shunt
malposition.
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Conclusion
Consequently. in VPS surgery. which has frequent usage in the
treatment of hydrocephalus. shunt dysfunction is usually caused
by obstruction and infection. These are relatively preventable
causes for reducing dysfunction rates. Some prevention methods
may be listed as preoperative antibiotic use. the completion of the
surgery in the shortest time possible. limiting entries and exits for
the operating room. touching parts of the shunt as little as possible.
and using neuro-navigation if possible. For reducing the rates of
mortality and morbidity. avoiding unnecessary economic losses
and preventing patients and their relatives from experiencing this
stress. it is highly important to comply with these methods.
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Abstract
Despite varying according to the disease and the patient, emotional reactions such as anxiety, depression, regression, anger, and grieving responses are observed in the
preoperative period. High preoperative anxiety levels can lead to increased need for postoperative pain relief, prolonged hospital stay, inadequate patient satisfaction
and insufficient patient recovery.In the present study, it was aimed to measure preoperative anxiety and depression levels and to determine their relationship with quality
of recovery in patients scheduled to undergo elective surgery under general anesthesia. A total of 137 patients older than 18 years of age who were planned for elective
surgery and who were to be operated under general anesthesia were included in the study. In the preoperative period, the patients were asked to fill out the demographic
information form, Beck anxiety inventory and Beck depression inventory. They were also asked to complete the quality of awakening and the quality of recovery questionnaires at the postoperative first day and first month.It was detected that the anxiety and depression scores were high, whereas the recovery quality was low in females.
The depression scores of the patients who were college graduates were found to be low. It was observed that the quality of awakening and the quality of recovery values
at the postoperative first day and first month were significantly lower in the patients with higher depression and anxiety scores. According to these results, reducing the
anxiety and depression of the patients in the preoperative period to a minimum is necessary to minimize the negative effects in the postoperative period such as inadequate
patient recovery, increased need for painkillers, long hospital stay and insufficient patient satisfaction.
Keywords: Beck anxiety inventory, Beck depression inventory, recovery quality, preoperative anxiety, preoperative depression

Introduction
In the preoperative period, regardless of the severity of the disease
or the size of the surgery, patients may experience different
affection such as fear of being dependent on others or losing their
independence completely, separation anxiety, anxiety about the
future, fear of death, fear of their body, organs and parts being
damaged, regret, and feelings of guilt [1,2]. As a consequence
of these affection, despite varying according to the disease and
the patient, emotional responses including anxiety, depression,
regression, anger, and grieving reactions are observed [2,3].

*Corresponding Author: Mehtap Gurler Balta, Tokat Gaziosmanpasa University,
Medical Faculty, Department of Anesthesiology and Reanimation, Tokat, Turkey
E-mail: drmehtapgurler@hotmail.com

The most common and frequent of these responses are anxiety and
depression [2].
The responses such as anxiety and depression that the individual
exhibits directly influence the style and strength of coping with
the disease [4]. When the stress of hospitalization emerges, and
patients feel more threatened, they have difficulty in using their
normal coping skills [2].
Anxiety and depression challenge individuals biologically,
psychologically and socially before surgery [5,6]. Most patients
preparing for elective surgery experience anxiety and depression,
and this is considered to be a common response [1,2]. Anxiety and
depression are unpleasant sensations that can adversely influence
the patient's recovery as well as also the surgical procedure [2,7].
Anxiety during the process of surgery decision-making and waiting
does not hinder the treatment in most patients.
The degree of preoperative anxiety is associated with the diagnosis,
1227
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the organ and system involved, the degree of difficulty and risk
of the surgery and the patient's prejudices concerning these [6].
Besides, the nature of the patient- surgeon relationship also plays
a decisive role.

Med Science 2022;11(3):1227-33

Studies in the literature demonstrate that high preoperative
anxiety levels can lead to increased need for postoperative pain
relief, prolonged hospital stay, inadequate patient satisfaction and
insufficient patient recovery [8,9]. One of the important goals of
preoperative preparation; to reduce the anxiety that negatively
affects the surgery, anesthesia and post-operative recovery[10]. its
most important aim is to reduce the anxiety that negatively affects
the surgery, anesthesia and post-operative recovery [11,12].

questionnaire form consists of three sections. The first section
includes demographic information including age, gender, marital
status, educational status and the diagnosis of surgery; the second
part is the 21-item Beck anxiety inventory in which anxiety
is evaluated, and the third part is the 21-item Beck depression
inventory in which depression is assessed. At the postoperative
first day follow-up, the patients were asked to mark a point on
the visual analog scale (VAS) from poor to good for the quality
of awakening. The quality of awakening was used for the aim of
supporting the quality of recovery results. The patients were asked
to fill out the QoR-40 questionnaire, which includes 40 questions
on the quality of patient recovery at the postoperative first day and
one month.

In some studies, it has been shown that anxiety levels and
postoperative pain of patients who were informed in detail in the
preoperative period were lower and recovery was faster [12].

Power analysis has been done.(Efect Size: 0.381;α Err prob:0.05;
Power (1-β Err prob):0.80) At least 135 patients must be included
in the study. (G.Power 3.1.9.7 was used for Power Analysis)

Survey studies are used in the determination of the level and causes
of preoperative anxiety and depression, and the verification of the
quality of anesthesia. These studies play an important role in terms
providing information about needs, expectations and perceptions
of patients. There are serious limitations in surveys to be used to
determine and monitor patient satisfaction and recovery quality.
Therefore, surveys need to be carefully structured, refined and
standardized to become measurement elements.

Statistical Analysis

The aim of the present study was to measure preoperative anxiety
and depression levels and to determine their relationship with
the quality of recovery in patients scheduled to undergo elective
surgery under general anesthesia.
Materials and Methods
Before commencing the study, an ethical approval was obtained
from the ethics committee of Gaziosmanpasa University Faculty
of Medicine. The type of the study is prospective , cross-sectional
, clinical, survey. It was chosen in accordance with the Helsinki
declaration. The patients older than 18 years who were scheduled
for elective surgery under general anesthesia at Gaziosmanpasa
University Faculty of Medicine, Department of Anesthesiology
between March 2013 and August 2013 were included in our study.
Those who were scheduled for surgery from otorhinolaryngology,
ophthalmology, plastic and reconstructive surgery, general
surgery, urology, thoracic surgery, orthopedics and traumatology,
neurosurgery, gynecological and obstetric surgery, who did not
have a known psychiatric disease or medical problem that may
cause assessment limitations were included in the study. Illiterate
patients and those who did not want to participate in the study were
excluded. The patients were informed about the study, and their
written consent was received.
It was initially planned to include 204 patients in the study,
however, among the 53 patients, the operation was postponed for
some of them, some gave up the surgery. In addition, six patients
rejected to fill out the questionnaire, and eight patients were not be
able to be reached due to early discharge. Accordingly the study
sample comprised 137 patients.
The patients were requested to fill out the questionnaire forms
during the preoperative evaluation as well as in the follow-up visits
at the postoperative first day and one month. The preoperative

All statistical assessments in the study were performed with the
help of the SPSS for Windows 11.0 software package ( IBM-SPSS,
Chicago, IL, USA). Descriptive analyses were conducted to reveal
the general characteristics of the study groups. The KolmogorovSmirnov test was used in evaluating the normality distribution
of the continuous variables. In the comparison of continuous
variables Two Sample T test or the one-way Analysis of Variance
(ANOVA) was performed depending on the results obtained in the
normality evaluation.
The data for continuous variables are presented as mean ± standard
deviation, whereas those for categorical variables are given as n
(%). The p-values less than 0.05 was considered statistically
significant.
Results
Out of 137 patients who participated in the study, 73 (53.3%) were
female and 64 (46.7%) were male. The mean age of the patients
was 40.9 years (Range: 18-79 years); and 26 (19%) patients were
single and 111 patients (81%) were married.
The distribution of the patients with respect to their education
level is 71 (51.8%) patients who were literate or primary school
graduate, 16 (11.7%) middle school graduates, 30 (21.9%) high
school graduates, and 20 (14.6%) college graduates.
Accordingly, of the patients, 2 (1.5%) were from neurosurgery;
23 (16.8%) were from general surgery; 2 (1.5%) were from
thoracic surgery; 5 (3.6%) were from eye diseases; 29 (21.2%)
were from gynecology and obstetrics surgery; 21 (15.3%) were
from otolaryngology; 31 (22.6%) were from orthopedics; 6 (4.4%)
were from plastic surgery and 18 (13.1%) were from urology
departments.
The data obtained were analyzed by gender of the patients with the
Mann Whitney U test (Table 1). The mean preoperative anxiety
and depression scores were respectively 9.23±8.65 and 11.08±9.14
in the females, while 6.94±6.99 and 5.95±8.35 in the males. The
statistical comparison of these results indicated that the anxiety
and depression scores in the females were significantly higher
than in the males (p<0.007 and p<0.041, respectively). The mean
awakening quality were 5.77±2.98 in the females and 6.94±2.80
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in the males; and revealing that the awakening quality was
significantly higher in the males (p<0.021). The mean recovery
quality value at the postoperative first month was 184.18±14.01 in
the females and 188.47±12.14 in the males, and it was found that
the recovery quality value of the females was significantly lower
(p<0.016).
Table 1. Anxiety, depression, awakening quality and recovery quality values by
gender
Female (n=73)
Mean±SD

Male (n=64)
Mean±SD

p-value

Beck anxiety

9.23±8.65

6.94±6.99

0.007

Beck depression

11.08±9.14

5.95±8.35

0.041

Awakening quality

5.77±2.98

6.94±2.80

0.021

Post QoR40

166.36±19.54

178.16±20.30

0.050

Post2 QoR40

184.18±14.01

188.47±12.14

0.016

Med Science 2022;11(3):1227-33

ANOVA was used to evaluate the data gathered based on the
education level of the patients. Since the Beck anxiety scores did
not show a normal distribution, the Kruskal Wallis test was used
in their analysis (Table 2). The mean Beck depression value was
found to be 5.00±6.48 in the patients with a college degree, and
11.45±9.64 in the patients with a primary school degree or literate.
Thus, it was detected that the patients with a primary school degree
or literate were significantly more depressive than those with a
college degree (p<0.027).
The patients who participated in the study were classified in three
groups according to their age as 18-30 years old, 31-60 years old
and over 61 years old. The data by the age group were assessed
with ANOVA (Table 3). The anxiety was observed to be more
common in the patients in the 31-60 year old group than those
older than 61 (p<0.015). The patients in the 18-30 year old group
had higher awakening quality values compared to the patients in
the 31-60 year old group (p<0.022).

Two Sample T Test

Table 2. The anxiety, depression, awakening quality and recovery quality values according to the education level of the patients
Literate or primary school (n=71)

Middle School (n=16)

Highschool (n=30)

College (n=20)

p-value

Beck anxiety

7.45±7.26

8.00±8.76

9.53±9.78

5.60 ± 7.34

0.313

Beck depression

11.45±9.64

10.25±8.67

8.57±7.30

5.00 ± 6.48

0.027

Awakening quality

5.90±3.01

7.00±2.66

6.20±3.12

7.40 ± 2.44

0.065

Post QoR40

166.99±22.04

171.00±16.33

170.57±16.57

175.65 ± 20.21

0.505

Post2 QoR40

184.11±15.00

187.19±9.66

187.77 ± 12.13

190.35 ± 9.98

0.381

One-way Analysis of Variance (ANOVA)
Table 3. The anxiety, depression, awakening quality and recovery quality values according to age groups
18-30 (n=41)

31-60 (n=61)

61+(n=34)

p-value

Beck anxiety

5.84 ± 6.25

9.19 ± 8.89

3.50 ± 3.27

0.015

Beck depression

8.35 ± 9.00

10.27 ± 8.74

10.14 ± 9.46

0.541

Awakening quality

7.35 ± 2.77

5.92 ± 2.96

6.00 ± 2.80

0.022

Post QoR40

172.27 ± 19.47

168.66 ± 20.92

167.36 ± 16.91

0.607

Post2 QoR40

188.89 ± 11.27

186.27 ± 11.81

178.50 ± 22.41

0.205

One-way Analysis of Variance (ANOVA)

The anxiety, depression, quality of awakening, and quality of
recovery values at the first postoperative day and the first month
are given by the surgical departments of the patients in Table 4.
The correlation between the anxiety and awakening quality was
examined with the Spearman correlation test (Table 5). Based
on the results of the statistical test performed, a weak (r=-0.337),
negative and significant correlation was found between the anxiety
scores and awakening quality of the patients (p<0.001).
Table 5. Correlation between the anxiety scores ,depression scores
,the quality of recovery at the first post-operative day, the quality
of recovery at the first postoperative month and awakening quality
of the patients
The Spearman correlation test was employed in the analysis of the
correlation between the depression scores and awakening quality
(Table 5). As can be seen from the table below, the correlation
between the depression scores and awakening quality of the
patients was weak (r=-0.348), negative and significant (p<0.001).

The correlation between the anxiety and quality of recovery at
the first post-operative day, analyzed with the use of Spearman
correlation test, was detected to be weak (r=-0.472), negative
and significant (p<0.001) (Table 5). The Spearman correlation
test was used to analyze the correlation between the depression
scores and recovery quality at the first post-operative day (Table
5). According to the results, it was determined that there was a
moderately strong (r=-0.548), negative and significant correlation
between the depression scores of the patients and their recovery
quality value at the first post-operative day (p<0.001).Because the
correlation between the anxiety of the patients and the quality of
recovery at the first postoperative month did not show a normal
distribution, the Pearson correlation test was utilized (Table
5). Accordingly, the correlation between these two variables
was weak (r=-0.361), negative and significant (p<0.001). The
correlation between the depression scores and the quality of
recovery at the first postoperative month was determined using
the Pearson correlation test, since the data did not show a normal
distribution (Table 5). The results indicated that there was a
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moderately strong (r=-0.507), negative and significant correlation
between the depression scores of the patients and the quality of
recovery at the first post-operative month (p<0.001).In our study,
the quality of awakening, a measure that we used for the aim
of supporting the quality of recovery data, was examined with
VAS scoring. The correlation between the quality of awakening
and the quality of recovery at the postoperative first day was

Med Science 2022;11(3):1227-33

assessed using the Spearman correlation test (Table 5); and a
weak (r=0.469), positive and significant correlation was detected
between these two variables (p<0.001). The correlation between
the quality of awakening values of the patients and their quality of
recovery values at the first postoperative month, examined using
the Spearman correlation test (Table 5), was found to be weak
(r=0.446), positive and significant (p<0.001).

Table 4. The results by the surgical department of the patients
Department

Gynecology and obstetrics

Otolaryngology

Plastic Surgery

General Surgery

Urology

Thoracic surgery

Orthopedics and Traumatology

Neurosurgery

Eye Diseases

n

Minimum

Maximum

mean ± SD

Beck anxiety

29

0

39

9.93±9.98
10.41±8.19

Beck depression

29

0

26

Awakening quality

29

0

10

5.52±2.97

Post QoR40

29

143

197

166.69±17.6

Post2 QoR40

29

172

200

186.97±9.15

Beck anxiety

21

0

24

6.90±7.14

Beck depression

21

0

25

5.05±7.02

Awakening quality

21

0

10

6.76±2.93

Post QoR40

21

117

198

172.19±21.58

Post2 QoR40

21

146

200

187.33±15.32

Beck anxiety

6

0

35

8.17±13.43

Beck depression

6

0

19

6.67±8.57

Awakening quality

6

1

9

5.33±3.5

Post QoR40

6

152

194

175.83±19.61

Post2 QoR40

6

163

200

188.33±15.37

Beck anxiety

23

0

15

6.26±4.02
13.04±10.67

Beck depression

23

0

38

Awakening quality

23

1

10

6.35±2.99

Post QoR40

23

129

194

165.78±20.24

Post2 QoR40

23

117

200

183.48±18.2

Beck anxiety

18

0

12

4.22±3.63

Beck depression

18

0

29

8.00±8.87

Awakening quality

18

1

10

6.94±3.03

Post QoR40

18

145

200

174.11±15.91

post2QoR40

18

161

200

187.83±1.78

Beck anxiety

2

15

25

20.00±7.07
15.00±1.41

Beck depression

2

14

16

Awakening quality

2

0

10

5.±7.07

Post QoR40

2

174

176

175.0±1.41

Post2 QoR40

2

176

184

180.0±5.65

Beck anxiety

31

0

26

8.35±7.94

Beck depression

31

0

28

11.0±8.47

Awakening quality

31

2

10

6.48±2.51

Post QoR40

31

113

197

167.55±22.2

post2QoR40

31

156

200

184.61±12.54

Beck anxiety

2

1

4

2.50±2.12

Beck depression

2

1

13

7.0±8.48

Awakening quality

2

9

10

9.5±0.7

Post QoR40

2

186

200

193.0±9.89

Post2 QoR40

2

195

200

197.5±3.53

Beck anxiety

5

1

34

9.8±13.64

Beck depression

5

0

27

11.40±10.13

Awakening quality

5

3

10

6.0±3.31

Post QoR40

5

111

189

168.0±32.66

Post2 QoR40

5

165

197

188.4±3.22
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Table 5. Correlation between the anxiety scores ,depression scores ,the quality of
recovery at the first post-operative day, the quality of recovery at the first postoperative month and awakening quality of the patients
Awakening quality

Post QoR40

Post2 QoR40

Beck anxiety

-0.337*

-0.472*

-0.361*

Beck depression

-0.348*

-0.548*

-0.507*

-

0.469*

0.446*

Awakening quality

Spearman’s Rho Correlation Coefficents p-value is significant at level 0.05

Discussion
Surgery, from many patients' point of view, is a life event of great
significance that interrupts the personal, professional and economic
lives of patients, as well as its physical effects. It is seen in the
literature that researchers commonly use survey based analyses
to measure the quality of anesthesia in anaesthesiology research.
Survey studies provide very important information in relation to
needs, expectations and perceptions of patients. Since there are
notable limitations in anesthesia research surveys used to evaluate
and monitor the patient satisfaction and quality of anesthesia, they
need to be carefully carried out and standardized. In our study, we
investigated the factors affecting the quality of recovery in patients
who underwent elective surgery, utilizing survey methods that had
previously been proven to be valid and reliable.
Patients enter the hospital with anxiety and fear. Jawaid et al.
showed that most patients waiting for elective surgery experience
high preoperative anxiety [13]. The preoperative anxiety scores
of 137 patients included in our study exhibited that most of the
patients experienced mild anxiety.
There are a lot of risk factors associated with preoperative anxiety.
In our study, the anxiety levels of females were observed to be
significantly higher. While similar findings have been reported
in the literature [14], some researchers have shown that gender
effect is not significant [15,16]. Moerman et al. investigated the
relationship between gender and anxiety in their study involving
320 patients and reported that anxiety was significantly higher in
females [17]. In the study conducted by Badner et al including
96 patients, the STAI score was found to be 42.9±12.8 in women
and 38.2±12.3 in men, and it was reported that this difference
was statistically significant . The fact that depression and anxiety
disorders are epidemiologically more common in females may also
be effective in this result . Shevde and Panagopoulos and Domar et
al. attributed this to females' ability to express their concerns more
easily than men [18,19].
There exist conflicting results in previous studies with regard
to the relationship between age and preoperative anxiety. Some
researches have stated that age does not affect the level of
preoperative anxiety [1,17,18]. On the other side, some studies have
cited that the preoperative anxiety level is lower in patients with
advanced age [18,20]. In a study in which 106 orthopedic patients
were enrolled, Calvin et al. compared the preoperative anxiety
levels of young, middle aged and elderly patients and found no
difference [21]. Ramsay reported that the anxiety score in middleaged patients are high and attributed this finding to the fact that
the middle-aged people feel to have more responsibilities towards
their families [22]. Grabow et al. found that the preoperative
anxiety level is high in younger patients [23]. Similarly, Shevde et
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al. stated lower preoperative anxiety levels among the elderly [18].
It is considered that the fact that the elderly adopt more fatalistic
perspective unlike the young, and that the young people can keep
up with the communication tools more closely and aware of the
negative events experienced in the health field may be influential
in this result. In our study, the anxiety score of the 31-60 year old
patients was found to be significantly higher. We attribute this to
the sense of responsibility the patients participated in our study feel
towards their family due to the fact that most of them are married.
Arellano et al. utilized anxiety measurement tools to determine the
timing of the preoperative visit in their study, measured the anxiety
levels of patients one week, one day and just before the surgery
and reported to find no significant differences between the three
groups [24]. Lichtor et al. investigated whether the anxiety level
measured in the afternoon of the day before the surgery reflects
the anxiety level just before surgery and stated that there exist a
high correlation of 70% between the anxiety levels measured in
both periods [25]. Similarly, Badner et al. found that the anxiety
level measured in the afternoon of the day before surgery shows
a correlation of 73% with the level just before the surgery [1].
In our study, as we performed anxiety measurements during the
evaluation of the patient in the anesthesiology outpatient clinic, it
was not possible to standardize the timing of anxiety assessment.
According to studies conducted, the effect of education level on
the anxiety level shows variation. Moerman et al. reported that
the preoperative distress substantially stems from ignorance [17].
Based on this finding, it can be expected that in educated patients,
the unknown factor is less effective, thereby the anxiety levels will
be low. Caumo et al., on the other hand, reached a conclusion that
preoperative anxiety levels are higher in individuals with more than
12 years of education, and that as the level of education increases,
patients are able to better evaluate the risks of surgery, which in
turn may increase anxiety [26]. In contrast, there are also studies
indicating that the level of education does not affect the anxiety
level[18,19]. No significant correlation between the education
status and anxiety was found in our study as well.
Before elective surgery, it is valuable to determine the patient's
risk factors, anxiety level and concerns and to implement anxiety
management strategies accordingly [27]. In the study conducted
by McIntoshh et al., it was found that there was no significant
relationship between preoperative anxiety and postoperative
recovery [27]. In the present study, the quality of awakening and
the quality of recovering values of the patients with high anxiety
scores were found to be significantly lower.
In the literature, it is generally accepted that patients have higher
anxiety in tumor surgeries or in interventions that will result in
organ loss [28]. Caumo et al. noted that while minor surgeries do
not change the anxiety level, medium and major surgeries increase
it [26]. The same study also revealed the history of cancer to be
associated with increased anxiety. Moerman et al. detected that
the type of surgery do not alter the anxiety level [17]. One of the
limitations of our study was that the surgeries performed on the
patients were not standardized. No grouping was made also within
the departments where the patients were operated for elective
surgery. No statistically significant correlation was detected
between the surgical department and anxiety due to the small
sample size in our study. A recently published study reported that
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depression rates are likely to be higher in females, those without
partner, those living alone and the elderly . In another study, it was
stated that depression scores are significantly higher in females,
but depressive symptoms are not associated with age, education,
marital status, social support, clinic where the patient hospitalized,
and length of hospitalization [29]. Supporting the previous studies,
females were observed to be more depressive than males in our
study.
Individuals with low education level is more likely to experience
depression. These cases are also less likely to respond to therapy.
Those with high level of education develop effective skills to cope
with stress. Accordingly, they do not perceive the pressures created
by environmental and developmental changes as threatening.
Thus, their anxiety level does not increase. Similarly, the patients
with a primary school degree or literate were more depressive than
those with college degree in our study as well.
The quality of recovery at the postoperative first day and first
month in our study was assessed via the QoR-40 scoring tool.The
QoR-40 has been indicated to be a useful tool to determine the
quality of recovery of patients undergoing surgery after anesthesia
[30-32]. It has been the most frequently reported measure that
indicates patient-centered recovery quality after surgery [33,34].
As the QoR-40 can make a distinction between males and females,
the evidence for its content validity is strong [32]. In general,
females are known to have a poor post-operative recovery. In the
meta-analysis conducted by Gornall et al., although males were
observed to have higher QoR-40 scores than females, other factors
influencing recovery, such as patient age and surgery size, were not
balanced while making this comparison [31]. A recently carried
out study has specifically balanced these factors and been able to
characterize a clear gender difference [35]. In our study, the quality
of recovery value, which we assessed in the first month, was found
to be significantly lower in females, supporting previous studies
conducted in this regard [36]. The quality of recovery is directly
associated with patient satisfaction [36]. No significant correlation
was detected between the education status of the patients and the
quality of recovery in our study.Patients state that mental problems
caused by depression lead to impairment in functionality and
distress. The co-occurence of pain and depression is a field that
has been much investigated with both its etiology and symptom
association. It was observed in our study that the quality of
recovery was poorer in the patients with high depression scores.
The biggest limitation of our study is that it was studied from
different departments and different types of surgery. Types of
surgery are not homogeneous. More studies are needed on this
subject.
Conclusion
In conclusion, surgery with its both anesthesia and surgical
dimensions is a stress factor for patients. The anxiety and depression
levels of the patients in the pre-operative period were detected
to be high. It was seen that this condition affected the quality of
recovery, which is the indicator of the quality of anesthesia in
the post-operative period. Endeavours towards reducing anxiety
and depression levels of patients in the pre-operative period will
directly influence the patient satisfaction, quality of recovery and
quality of anesthesia.

Med Science 2022;11(3):1227-33

Conflict of interests
The authors declare that there is no conflict of interest in the study.
Financial Disclosure
The authors declare that they have received no financial support for the study.
Ethical approval
The study was initiated with the approval of the Tokat Gaziosmanpasa University,
Medical Faculty Ethics Committee (Date: 2013, Decision No: 13-KAEK-094).
All procedures were performed adhered to the ethical rules and principles of the
Helsinki Declaration.

References
1.

Badner NH, Nielson WR, Munk S, et al. Preoperative anxiety: detection and
contributing factors. Can J Anaesth. 1990;37:444-7.

2.

Jamison RN, Parris WC, Maxson WS. Psychological factors influencing
recovery from outpatient surgery. Behav Res Ther. 1987;25:31-7.

3.

Li X-R, Zhang W-H, Williams JP,et al. A multicenter survey of perioperative
anxiety in China: Pre-and postoperative associations. J Psychosom Res.
2021;147:110528.

4.

Bedaso A, Mekonnen N, Duko B. Prevalence and factors associated with
preoperative anxiety among patients undergoing surgery in low-income
and middle-income countries: a systematic review and meta-analysis. BMJ
Open. 2022;12:e058187.

5.

Zhang CX, Okeke JC, Levitan RD, Met al. Evaluating depression and
anxiety throughout pregnancy and after birth: impact of the COVID-19
pandemic. Am J Obstet Gynecol MFM. 2022;4:100605.

6.

Ren A, Zhang N, Zhu H, et al. Effects of preoperative anxiety on
postoperative delirium in elderly patients undergoing elective orthopedic
surgery: a prospective observational cohort study. Clin Interv Aging.
2021;16:549.

7.

Wallace LM. Psychological preparation as a method of reducing the stress
of surgery. J Human Stress. 1984;10:62-77.

8.

Williams JG, Jones JR. Psychophysiological responses to anesthesia and
operation. Jama 1968;203:415-7.

9.

Hobson J, Slade P, Wrench I, Power L. Preoperative anxiety and
postoperative satisfaction in women undergoing elective caesarean section.
Int J Obstet Anesth. 2006;15:18-23.

10. Mishra SK, Tripathi T. One year update on the COVID-19 pandemic: Where
are we now? Acta Trop. 2021;214:105778.
11.

Goldmann L, Ogg T, Levey A. Hypnosis and daycase anaesthesia: A study to
reduce pre‐operative anxiety and intra‐operative anaesthetic requirements.
Anaest. 1988;43:466-9.

12. Weis O, Weintraub M, Sriwatanakul K, Lasagna L. Reduction of anxiety
and postoperative analgesic requirements by audiovisual instruction.
Lancet. 1983;321:43-4.
13. Jawaid M, Mushtaq A, Mukhtar S, Khan Z. Preoperative anxiety before
elective surgery. Neurosciences J. 2007;12:145-8.
14. Conceição DBd, Schonhorst L, Conceição MJd, Oliveira Filho GRd. Heart
rate and blood pressure are not good parameters to evaluate preoperative
anxiety. Rev Bras Anestesiol. 2004;54:769-73.
15. Kiyohara LY, Kayano LK, Oliveira LM, et al. Surgery information reduces
anxiety in the pre-operative period. Rev Hosp Clín Fac Med Sao Paulo.
2004;59:51-6.
16. Boker A, Brownell L, Donen N. The Amsterdam preoperative anxiety and
information scale provides a simple and reliable measure of preoperative
anxiety. Can J Anesth. 2002;49:792-8.
17. Moerman N, van Dam FS, Muller MJ, Oosting H. The Amsterdam
preoperative anxiety and information scale (APAIS). Anesth
Analg.1996;82:445-51.
18. Shevde K, Panagopoulos G. A survey of 800 patients' knowledge, attitudes,
and concerns regarding anesthesia. Anesth Analg. 1991:73:190-8.

1232

doi: 10.5455/medscience.2022.04.099			

			

19. Domar AD, Everett LL, Keller MG: Preoperative anxiety: is it a predictable
entity? Anesth Analg. 1989;69:763-7.
20. Shafer A, Fish MP, Gregg KM, et al. Preoperative anxiety and fear: a
comparison of assessments by patients and anesthesia and surgery residents.
Anesth Analg. 1996;83:1285-91.
21. Calvin RL, Lane PL. Perioperative uncertainty and state anxiety of
orthopaedic surgical patients. Orthop Nurs. 1999;18:61.
22. Ramsay M. A survey of pre–operative fear. Anaesth. 1972;27:396-402.
23. Grabow L, Buse R. Preoperative anxiety--anxiety about the operation,
anxiety about anesthesia, anxiety about pain? Psychother Psychosom Med
Psychol. 1990;40:255-63.
24. Arellano R, Cruise C, Chung F. Timing of the anesthetist's preoperative
outpatient interview. Anesth Analg. 1989;68:645-8.
25. Lichtor JL, Johanson CE, Mhoon D, et al. Preoperative anxiety: does
anxiety level the afternoon before surgery predict anxiety level just before
surgery? Anesthesiology. 1987;67:595-8.
26. Caumo W, Schmidt A, Schneider C, et al. Risk factors for postoperative
anxiety in adults. Anaesth. 2001;56:720-8.
27. McIntosh S, Adams J. Anxiety and quality of recovery in day surgery: A
questionnaire study using hospital anxiety and depression scale and quality
of recovery score. Int J Nursing Practice. 2011;17:85-92.
28. Mackenzie J: Daycase anaesthesia and anxiety A study of anxiety profiles

Med Science 2022;11(3):1227-33

amongst patients attending a Day Bed Unit. Anaesth. 1989;44:437-40.
29. Soskolne V, Bonne O, Denour AK, Shalev AY. Depressive symptoms in
hospitalized patients: a cross-sectional survey. Int J Psychiatry Med.
1996;26:271-85.
30. Steer RA, Ball R, Ranieri WF, Beck AT. Dimensions of the Beck Depression
Inventory‐II in clinically depressed outpatients. J Clin Psychology
1999;55:117-28.
31. Gornall B, Myles PS, Smith C, et al. Measurement of quality of recovery
using the QoR-40: a quantitative systematic review. Br J Aanaesth.
2013;11:161-9.
32. Myles P, Weitkamp B, Jones K, et al. Validity and reliability of a postoperative
quality of recovery score: the QoR-40. Br J Anaesth. 2000;84:11-5.
33. Herrera FJ, Wong J, Chung F. A systematic review of postoperative
recovery outcomes measurements after ambulatory surgery. Anesth Analg.
2007;105:63-9.
34. Kluivers KB, Riphagen I, Vierhout ME,et al. Systematic review on recovery
specific quality-of-life instruments. Surgery. 2008;143:206-15.
35. Buchanan F, Myles PS, Cicuttini F. Effect of patient sex on general
anaesthesia and recovery. Br J Anaesth. 2011;106:832-9.
36. Myles PS, Reeves M, Anderson H, Weeks A. Measurement of quality of
recovery in 5672 patients after anaesthesia and surgery. Anaesth Intensive
Care. 2000;28:276-80.

1233

Available online at www.medicinescience.org

ORIGINAL ARTICLE

Medicine Science
International
Medical Journal

Medicine Science 2022;11(3):1234-7

Evaluation of patients whose HCV serology was investigated in our
hospital between 2010-2018
Havva Tunay,

Nese Demirturk

Afyonkarahisar Health Sciences University, Faculty of Medicine, Department of Clinical Microbiology and Infectious Diseases, Afyonkarahisar, Turkey
Received 22 April 2022; Accepted 14 June 2022
Available online 25.08.2022 with doi: 10.5455/medscience.2022.03.066
Copyright@Author(s) - Available online at www.medicinescience.org
Content of this journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
Abstract
HCV infection is commonly asymptomatic, most people infected with HCV are not aware that they are infected, and most of those who receive a diagnosis also currently
cannot reach treatment. Our study, it was aimed to appreciate the rate of anti-HCV-positive patients and the awareness and knowledge of patients about their hepatitis C
follow-up or treatment. In this study, we evaluated 56.115 patients who were screened for anti-HCV tests retrospectively. The patients who have positive HCV RNA tests
with anti-HCV tests and without having HCV RNA test results were attempted to reach by phone. Anti-HCV positivity was determined in 708 (1.3%) patients. The mean
age of 708 patients (Female, n=415;58.6%, and male, n=293;41.4%) was 63 years. Anti-HCV was positive in 708 patients, HCV RNA test was positive in 324 (45.8%) patients and negative in 163 (23.0%) patients. In 221 (31.2%) patients with positive of anti-HCV tests. The distribution rates of the requesting HCV RNA test in departments
were: 41.8% in the infectious department, 39.4% in the internal department, 18.8% in the surgery department. Among 324 patients, 65 of them were phoned. Among 65
patients, 14 of them were being treated in another center, 11 of them were treated in our hospital. Among 221 patients who were not tested for HCV RNA 74 of them were
phoned. Among 74 patients, 16 of them were being treated in another center and 7 of them were treated in our hospital. We found that the knowledge of physicians about
HCV screening and treatment is low in the eradication of HCV. This situation emerged as the most important limitation of the study. Therefore, education programs about
the notification of the HCV cases to the doctors for diagnosis and treatment may be beneficial.
Keywords: Chronic hepatitis C, awareness, screening

Introduction
Hepatitis C virus (HCV) caused Chronic hepatitis C (CHC)
that is a common public health problem. It is one of the major
reason of morbidity and mortality [1]. An estimated 71 million
people are infected with HCV in the worldwide [2]. World Health
Organization reported that 290.000 people died from HCV-related
liver failure or HCC (Hepatocellular carcinoma) in 2019 [3]. HCV
prevalence is low in Turkey with an estimated rate of 0.4-2.1% [4].
The people infected HCV should be identified and treatment. HCV
infection is commonly asymptomatic. Most of the people infected
with HCV are not know that they are infected, and currently cannot
reach treatment. In the study of epidemiological country-speciﬁc
mathematical modelling of the HCV, was reported an estimated

chronic HCV prevalence rate 0.7%, diagnosis rate 16% and
treatment rate 0.8% in our country [5]. In this study, it was aimed
to evaluate the patients whose HCV serology was investigated in
our hospital between 2010-2018. The patients who have positive
HCV RNA test with anti-HCV test and without having HCV RNA
test result were identified and attempt to reach by phone for the
HCV treatment.
Materials and Methods
In this study, we evaluated 56.115 patients who were admitted to
Afyon Kocatepe University, Faculty of Medicine, Turkey, between
2010-2018 years for any reasons were examined for anti-HCV
tests retrospectively after approval of the local Ethics Committee
(2011-KAEK-2).
Data Collection

*Corresponding Author: Havva Tunay, Afyonkarahisar Health Sciences
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The anti-HCV test results were obtained from electronic recording
system of hospital. The patients younger than 18 years old and
recurrent tests on the same patients were excluded. The patients
were evaluated for age, gender, presence of HCV-RNA tests and
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treatment planning. The distribution of the departments were
analysed. The patients who have positive HCV RNA test with antiHCV test and without having HCV RNA test result were attempt
to reached by phone. The awareness and knowledge of patients
about their hepatitis C follow-up or treatment were evaluated. The
patients were given information about the HCV infection, and
they were told that they should apply to a health institution for
treatment, and to be followed up.
Determination of the HCV and anti-HCV gene expressions with
the real-time polymerase chain reaction
Anti-HCV to be studied from patient serum was investigated with
the Elecsys® Anti-HCV II kit (Roche Diagnostics, Mannheim,
Germany) based on the electrochemiluminescent enzyme
immunoassay (EIA) method using the Roche Cobas e601 (Roche
Diagnostics, Switzerland) device. Samples with <1S/CO value
are considered non-reactive, while samples with ≥1S/CO value
are considered reactive. Peripheral blood samples approximately
2 ml of taken from the patients was taken into tubes with EDTA.
RNA isolation was performed using the COBAS® 4800 System
Sample Preparation kit (Roche Diagnostics, Mannheim, Germany)
according to the manufacturer's recommendations. HCV RNA
viral load assessment was analysed with the fully automated Cobas
z 480 RT- PCR instrument (Roche Diagnostic Ltd., Rotkreuz,
Switzerland). The lower limit of quantitation of the test for HCV
RNA is 15 IU/ml and its linear range is 15-1x108 IU/ml.

Figure 1. The classification of HCV infected patients

Statistical analysis
The data were statistically analysed using SPSS 20.0 (Statistical
Package for the Social Sciences) statistics program. Descriptive
analysis was used to identify patients with HCV RNA testing.
Results
Anti-HCV assays were performed for total 56,115 patients in
our hospital between 2010-2018. In the 708 (1.3%) patients was
detected anti-HCV positivity. A total of 708 patients (Female,
n=415;58.6%, and male, n=293;41.4%) with a mean age of 63 years
were included in the study. The anti-HCV tests and HCV RNA tests
were requested in the different departments. The distribution rates
of the requesting HCV RNA test in anti-HCV positive patients
in departments were: 41.8% in infectious department, 39.4% in
internal department 18.8% in surgery department (Table 1). HCV
RNA test was found to be positive in 324(45.8%) and negative in
163 (23.0%) patients. HCV RNA was not tested in 221 (31.2%)
patients who were anti-HCV positivity (Figure 1). The patients
who have positive HCV RNA test with anti-HCV test were attempt
to contact. Among 324 patients 31 of them were above 70 years.
Among the others 87 of them had died and 141 of them had treated
in our hospital. We phoned 65 patients. Among 65 patients 28
of them could not reach by phone, 12 of them did not apply to
the hospital for HCV treatment, 14 of them were being treated in
another center, and 11 of them were treated in our hospital (Figure
2). The patients who were not tested for HCV RNA were attempt
to contact. Among 221 patients 46 of them were above 70 years,
101 of them had died. We phoned 74 patients. Among 74 patients
24 of them could not reach by phone, 27 of them did not apply to
the hospital for HCV treatment, 16 of them were being treated in
another center and 7 of them were treated in our hospital (Figure 3).

Figure 2. Documentation of potential treatment candidates who were HCV-RNApositive

Figure 3. Documentation of potential treatment candidates who were not tested
for HCV-RNA
Table 1. Distribution rates of the requesting HCV RNA test in anti-HCV-positive
patients in departments
HCV RNA not
Departments HCV-RNA-positive
HCV-RNA-negative
tested
Internal
18.6 % (n:132)
14.1% (n:100)
6.6% (n:47)
Departments
Surgical
0.7 % (n:5)
14.8% (n:105)
3.2% (n:23)
Departments
Infection
26.4% (n:187)
2.3% (n:16)
13.1% (n:93)
Departments
Total
45.8% (n:324)
31.2% (n:221)
23% (n:163)
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Discussion
Chronic hepatitis C (CHC) is a major cause of progressive
cirrhosis, liver fibrosis and hepatocellular carcinoma (HCC) [5].
There is currently no effective vaccine against HCV infection. The
last years have seen progressive improvements in HCV treatment.
There are highly effective direct acting antiviral drugs that are
now available to cure HCV. The screening of HCV infection is
important to identify and to treat individuals with active infection
[6,7].
There are geographical variations in the extent of HCV infection.
Epidemiological data in our country mostly taken from local
studies. When we review the studies that conducted in this subject,
in a study by Tozun et al. including 5.460 participants of 23 cities,
anti-HCV test positivity was reported to be 1% [8]. In another study
by Kaya et al., the rate of anti-HCV positivity was 1.2% [9]. In a
study which was done by Yildirim et al. anti-HCV positive cases
among 1095 patients was 23 (2.1%) [10]. Our study contributed
to the literature for the Hepatitis C seroprevalance in Turkey. We
found anti-HCV positivity 1.3% in our study.
The highest anti-HCV positivity rate was found in patients over
50 years of age [8,11]. Similarly, we found that the mean age of
the patients was 63 years in our study. It may be associated with
inadequate awareness among patients and physicians. Because
of HCV infection is asymptomatic, it causes delays in diagnosis
and treatment. There are many studies have shown that higher
anti-HCV positivity in females [12-14]. In our study, anti-HCV
positivity was higher in females than in males (58.6% and 41.4%).
Antiviral treatments can cure more than 95% of patients with HCV
infection, but the rate of diagnosis and treatment is low. The less
than 5% the people of with chronic hepatitis C infection in the
worldwide are know their disease [15]. If the HCV infections are
not treated, the rate of HCV infection and mortality are estimated
to increase gradually in the next 20 years. The World Health
Organization (WHO) adopted the elimination program to decrease
in mortality by 65% and in the rate of new HCV infections by 90%
by 2030 [16]. However, few countries are reported to have HCV
elimination programs [17]. The patients who are not diagnosed
and treated are the main sources of HCV transmission in the
population. We can diagnose and cure a chronic HCV infection,
so we should arrive as many infected persons as possible [18].
In 2017, a consensus report about diagnosis and treatment HCV
were updated by the Study Group for Viral Hepatitis of the Turkish
Society of Clinical Microbiology and Infectious Diseases [4].
Physicians should test HCV RNA together with the anti-HCV
for the diagnosis of chronic HCV infection. Anti-HCV positive
patients should be referred to a specialist for treatment. Awareness
about HCV diagnosis and treatment among physicians has been
evaluated in some studies. Kayar et al. determined that the
physicians were insufficient in answering the questions on HCV
screening [19]. A survey study reported that 44% of the Chinese
nonspecialist physicians thought that anti-HCV positive patients
do not need the further examination [20]. In the other study 28.5%
patients were not referred to the related specialty department
and thus not to the appropriate control, and treatment programs
[21]. The distribution rates of the requesting HCV RNA test in
anti-HCV positive patients differed between departments in our
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study. When we investigated the patient group (31.2%) who were
anti-HCV positive without HCV RNA testing, we found that the
percentage of overlooking HCV RNA was high in the internal
and surgery departments according to the infection department.
In a study similar to ours, Gulsen et al. have revealed that the
awareness of surgeons and other clinicians about HCV was low
[7]. The physician awareness should be increased by adding the
cautions and information about HCV diagnosis and treatment
to the hospital computer program [22]. A study from Argentina
aimed improvement in physician knowledge and skills with new
education programme [23]. Our study similarly found that the
awareness of physicians about HCV infection is low.
The patients with HCV infection and no contraindications for
treatment should be treated. However, treatment of patients who
have non-liver-related comorbidities with limited life expectancy
is not recommended [4]. HCV infection can be treated with the
highly effective direct antiviral drugs. However, most of the HCV
infected individuals are unaware of the treatment. Potent diagnostic
approaches are necessary in order to increase early detection of
HCV infection. The patients of HCV infected could be reach by
using screening programme data and electronic health records [7].
Conclusion
In conclusion, we found that the awareness of physicians about
HCV screening and treatment is low and the physicians should
be awareness for the eradication of HCV infection. More effort
should be needed for physician education. Education programs
about HCV diagnosis and treatment for physicians should be
performed. The hospital computer programmes for HCV diagnosis
and treatment could be also beneficial.
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Abstract
A rare condition in adults, Ewing sarcoma (EWS) has no standard treatment during the relapse–refractory period. In our study, we aimed to identify the treatment-related
side effects of high-dose chemotherapy (HDC) and salvage autologous stem cell transplantation (ASCT) in adult patients with relapsed or refractory EWS and their survival rates. In a retrospective study, we recorded the clinical characteristics of patients with relapsed or refractory EWS treated with HDC in the hospital’s patient registry
to determine their objective response rate (ORR), progression-free survival (PFS), 6-month PFS rate, overall survival (OS), 6-month OS rate, transplantation-related mortality (TRM) and treatment-related side effects. In our sample of 29 patients (72.4% male), the mean age was 26.41 years (SD=9.35). The most common primary tumour
site was the lower extremities (31%), 69% of patients had lung metastases, and 48.1% had undergone surgical resection, adjuvant radiotherapy and chemotherapy. The
ORR to HDC was 31%. Median PFS (IQR) was 5.35 (6.79) months (95% confidence interval =4.23–8.28), whereas the 6-month PFS rate was 38.9%. Median OS (IQR)
was 9.46 (14.45) months (95% confidence interval = 8.52–15.82), whereas the 6-month OS rate was 68.1%. Mortality from HDC or other causes occurred in five patients
within the first 100 days after ASCT. Grade 3 febrile neutropenia and thrombocytopenia were present in all patients until engraftment following ASCT. Amongst adults
with relapsed or refractory EWS, HDC has successful survival and response rates and a manageable side-effects profile.
Keywords: Ewing sarcoma, high-dose chemotherapy, autologous stem cell transplantation

Introduction
While sarcomas represent less than 1% of all malignancies in
adults, approximately 15% of sarcomas are bone sarcomas (1,2),
amongst which Ewing sarcoma (EWS) is the most frequently
observed. A malignancy that often originates from bone and soft
tissue (3), EWS is more common in children and young adults than
in adults.

first-line therapy of less than 20% (6,7). Moreover, given the lack
of standard treatment for patients with relapsed or refractory EWS,
adults with such EWS represent a patient group whose treatment
needs remain unmet.

Although current treatments for local EWS have survival rates
exceeding 70% (4,5), survival rates for relapsed or refractory EWS
are not as high. In fact, the 3-year survival rate for patients who
are metastatic at diagnosis and treated according to conventional
chemotherapy protocols is 10–30% (5,6). The survival rates for
patients with relapsed or refractory EWS are even worse despite
combined systemic treatments, with a 5-year survival rate following

High-dose chemotherapy (HDC) followed by salvage autologous
stem cell transplantation (ASCT) is frequently used to treat
haematological and various solid malignancies. With a treatment
rationale based on elevating responses by increasing the dosage in
chemosensitive tumours, the method achieves successful survival
responses against many malignancies, including lymphomas,
multiple myeloma and germ cell tumours (8,9). Beyond that, the
myelotoxicity-related side effects of HDC can be eliminated when
coupled with salvage ASCT. Amongst patients with EWS, HDC
is a treatment modality whose role has been investigated mostly
retrospectively, frequently with regimens containing busulfan and
melphalan (10,11), which have different severe side effects as well
as risk myelotoxicity. By contrast, studies on systemic treatments
for EWS with more manageable toxicity have been rare.

*Corresponding Author: Musa Baris Aykan, Ankara Gülhane Faculty of
Medicine, Department of Oncology, Ankara Turkey
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Meanwhile, the efficacy of chemotherapy combining ifosfamide,
carboplatin and etoposide (ICE) has been demonstrated in numerous
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relapsed and refractory malignancies (8,9). However, few studies
on the ICE protocol’s effectiveness when applied as HDC in
patients with relapsed or refractory EWS have been conducted
(12). Given those trends, it remains necessary to identify HDC
protocols with more manageable toxicity in patients with relapsed
or refractory EWS whose prognosis is poor, especially if they have
received both radiotherapy and multiple systemic treatments.
In response, in our study we aimed to identify the survival rates,
post-transplant side effects and mortality of a single HDC ICE
and salvage ASCT protocol in patients with relapsed or refractory
EWS.
Materials and Methods
Our study was designed to follow a cross-sectional working
method with retrospective data collection from the medical records
of patients with relapsed or refractory EWS in a tertiary hospital
between January 2017 and August 2021. To be included, patients
needed to be at least 18 years old, to have relapsed or refractory
EWS and to have received HDC–ASCT. Patients less than 18
years old or with insufficient medical records were excluded. The
study was approved by the local ethics committee (ethics board
2021/96).
Each patient’s age, gender, stage of EWS at diagnosis, primary
origin of EWS and previous treatments (i.e. surgery, radiotherapy
and neo/adjuvant chemotherapy) were recorded. Next, the presence
of pre-HDC lymph nodes, bone, liver and lung metastases were
determined, and the number of systemic chemotherapy lines
in the relapsed or refractory period before HDC was recorded.
Once data related to ASCT (i.e. amount of reinfused stem cells,
engraftment time and side effects of HDC) were integrated into
the database, the best objective response obtained after HDC was
recorded. Complete remission (CR) indicated the disappearance of
all clinically and radiologically detectable lesions, partial response
(PR) indicated a reduction in tumour burden exceeding 20%, and
progressive disease indicated tumour growth exceeding 20%. Any
other response was classified as stable disease.
Progression-Free Survival (PFS) was defined as the time from hdc
date to local or distant recurrence or death. By contrast, overall
survival (OS) was calculated as the time from the first day of HDC to
the date of either the patient’s last follow-up examination or death.
Meanwhile, the objective response rate (ORR) was calculated
as the sum of the complete and partial responses achieved, and
the 6-month PFS rate and 6-month OS rate were obtained from
Kaplan-Meier survival analysis. Last, transplantation-related
mortality (TRM) was evaluated as mortality within the first 100
days of HDC.
For HDC, all patients received the ICE protocol, which prescribed
a total dose divided across 6 days of 12 g/m2 ifosfamide and
mesna, 1200 mg/m2 carboplatin and 1200 mg/m2 etoposide. After
6 days of treatment, stem cell reinfusion was performed over 2 d.
For engraftment after ASCT, the platelet count had to be >20,000/
mm3, the leukocyte count >4000/mm3 and the neutrophil count
>2000/mm3.
The percentages of totals were used in descriptive statistics. The
normal distribution of continuity variables was evaluated using
the Kolmogorov–Smirnov test, and normally distributed data were
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expressed as M±SD. Data that did not have normal distribution
were expressed as the median interquartile range (IQR). Survival
rates and graphics were evaluated with Kaplan–Meier analysis. All
statistical analyses were performed in SPSS version 22.0 (IBM,
Armonk, NY, USA), and all p values less than .05 were considered
to be statistically significant.
Results
In our sample of 29 patients (72.4% male), the mean age was 26.41
years (SD=9.35). The most common primary tumour site was the
lower extremities (31%), and most patients had been diagnosed
with early-stage EWS (55.1%). Lymph nodes metastases were
present in 86.2% of the patients and lung metastases in 69.0%.
Whereas 48.1% of patients had undergone surgical resection,
adjuvant radiotherapy or chemotherapy before developing relapsed
or refractory EWS and thus becoming candidates for HDC therapy,
25 patients (86.2%) had received two or fewer lines of systemic
chemotherapy before HDC. The mean total (SD) amount of stem
cells reinfused to patients during ASCT was 4.08 (±1.62)×106/
mm3, while the mean (SD) day of engraftment after ASCT was Day
12.1 (2.11). The patients’ characteristics are presented in Table 1.
For all patients, the ORR to HDC was 31%. Median PFS (IQR)
was 5.35 (6.79) months (95% confidence interval =4.23–8.28),
whereas the 6-month PFS rate was 38.9%. Median OS (IQR)
was 9.46 (14.45) months (95% confidence interval =8.52–15.82),
whereas the 6-month OS rate was 68.1%. Mortality from HDC
or other causes occurred in five patients within the first 100
d after ASCT. However, none of the patients had mortality
during ASCT until discharge. Grade 3 febrile neutropenia and
thrombocytopenia were observed in all patients until engraftment
following ASCT. The treatment’s side effects and the patients’
responses to treatment are presented in Table 2 and Figures 1 and 2.
Table 1. Demographic and clinical characteristics of the patients
Features
n:29
Gender
Male, n (%)
21 (72.4)
Age, mean (range)
26.41 (17-55)
Primary origin of tumor, n (%)
Lower Extremities
9 (31)
Vertebrae
8 (27.6)
Upper Extremities
4 (13.8)
Pelvis
4 (13.8)
Other
4 (13.8)
Stage at Diagnosis, n (%)
≤ Stage 2
16 (55.1)
≥ Stage 3
13 (44.9)
Site of Metastases, n (%)
Lymph nodes
25 (86.2)
Bone
23 (79.3)
Lung
20 (69)
Liver
4 (13.8)
Brain
2 (6.9)
Neoadjuvant Chemotherapy, n (%)
8 (27.6)
Surgery, n (%)
14 (48.3)
Adjuvant Chemotherapy, n (%)
14 (48.3)
Adjuvant Radiotherapy, n (%)
14 (48.3)
Number of systemic treatment lines before HDC, n (%)
≤ 2 lines
25 (86.2)
> 2 lines
4 (13.8)
Amount of stem cells given 10⁶/L, mean (SD)
4.08 (1.62)
Engrafment day, mean (SD)
12.1 (2.11)
HDC: High Dose Chemotherapy, SD: Standard Deviation
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Table 1. Treatment-related characteristics of the patients
Features
n: 29
Best Objective Response, n (%)
Complete Response
4 (13.8)
Partial Response
5 (17.2)
Stable Disease
6 (20.7)
Progressive Disease
14 (48.3)
PFS, median (IQR), months
5.35 (6.79)
6 months PFS rate, % (SE)
38.9 (9.4)
OS, median (IQR), months
9.46 (14.45)
6 months OS rate, % (SE)
68.1 (8.8)
TRM in the first 100 days after HDC, n(%)
5 (17.2)
Febrile Neutropenia, n (%)
29 (100)
Anemia, n (%)
-Grade 2
18 (62.1)
-Grade 3
11 (37.9)
Thrombocytopenia, n (%)
-Grade 4
29 (100)
Diarrhea, n (%)
-Grade 1
11 (37.9)
-Grade 2
11 (37.9)
-Grade 3
7 (24.1)
PFS: Progression Free Survival, IQR: Interquartile range , SE: Standard Error,
OS: Overall Survival, TRM: Transplantation related mortality, HDC: High Dose
Chemotherapy

Med Science 2022;11(3):1238-41

immunotherapy agents are increasingly replacing conventional
chemotherapies to treat oncological diseases (15), whole sarcomas
represent malignancies in which immunotherapy-class agents
have not been dominant or especially successful as with other
solid malignancies. At the same time, next-generation sequencing
methods increasingly used to evaluate the nature of malignancies
in daily oncological practice and to pinpoint potential driver
mutations offer a major advantage to patients with sarcoma (16).
However, such methods remain extremely expensive and are not
easily accessible for everyone.
Included in the family of small round-cell tumours, EWS is known
to have chemosensitivity (17), and in vitro data have shown a
steep dose-response relationship for both the toxic and therapeutic
effects of some chemotherapeutic agents. It has also been reported
that tumour toxicity can increase in a nearly linear manner with the
increased dose of chemotherapy in patients with EWS (18). With
salvage ASCT, however, the myeloablation caused by such dose
increases can be reversed.
Despite recent studies on using HDC and salvage ASCT to treat
patients with recurrent EWS, the effectiveness of treating EWS
with salvage-based methods remains unclear (19). Moreover,
most of those studies did not involve following a standard HDC
protocol. Added to that, such studies involving adult patients have
been few because EWS is most frequently observed in children.
We performed our study at one of the few transplantation centres in
Turkey that provides HDC treatment to patients who have received
systemic treatment for relapsed or refractory EWS. A significant
PFS and OS were detected after HDC, a relatively heavy treatment
modality, amongst patients who had received adjuvant radiotherapy
for their bones, mostly in a bone marrow production area, and who
received adjuvant chemotherapy followed by chemotherapy with
palliative intent.

Figure 1. Median progression-free survival curve after HDC

Figure 2. Overall survival curve after HDC

Discussion
Despite having various systemic treatment options, EWS is a
disease with a poor prognosis, especially in the relapse–refractory
period, and especially affects young people (13,14). Although

In Pawlowska et al.’s recent study (20)—a work with one of the
longest follow-up periods published—most of the study groups
were of paediatric age, and tandem transplantation was performed
in a significant portion of the patients. In Turkey, however, tandem
transplantation is not covered by health insurance, and patients
with EWS can receive transplantation only once. Even so, most
patients in their study were male, and the primary origin was
bone, as consistent with our sample. The overall rates of patients
with lung metastases were similar to ours as well. The authors
used busulfan, melphalan and topotecan as an HDC regimen in
a significant proportion of their patients. OS was 46% at 10-year
follow-up and 42% at 15-year follow-up, and the authors attributed
the leading cause of such long survival to patients who did not
exhibit a progressive response prior to transplantation.
In other studies, evaluating the efficacy of HDC for advanced
EWS, the 5-year OS has generally been 15-45% (21,22). Bacci et
al. shared data regarding 33 patients with recurrent EWS treated
with HDC, who had a PFS of 21.2% at 5 years and approximately
half of whom had a pre-HDC response (CR/PR). Also, almost all of
the patients who received HDC but did not respond were without
a pre-HDC CR/PR response. (23). Therefore, HDC may not be
particularly effective against diseases that do not respond to firstline salvage treatment after relapse. On the contrary, HDC may be
more beneficial as part of consolidation therapy after conventional
1240

doi: 10.5455/medscience.2022.05.106		

				

chemotherapy for improving OS and PFS.
Published studies on HDC used in patients with EWS in the past
four decades have evaluated different conditioning regimens;
however, the number of studies evaluating the efficacy of the ICE
protocol for HDC in such patients has been limited. Van Winkle
et al. reported a response rate of 51% in their study using the ICE
protocol in paediatric patients (8). The comparatively low response
rate in our study may be due to the different characteristics of our
patients.
In our study, TRM was observed in five patients (17.2%) within
the first 100 days. TRM may vary depending on patients’ clinical
characteristics and the preparation regimen used. Pawlowska et
al. reported a 3.7% mortality rate associated with the preparation
regimen (20), while Meyers et al. reported TRM of 13% (24).
Our results have some limitations. First, we performed a crosssectional analysis of the data, which precluded establishing any
causal links amongst the results. Second, even if advanced EWS
is a rare malignancy in adulthood, the number of patients in our
sample was relatively low, which reduces the generalizability of
the results to different populations. Third, the probability of error
in data quality is relatively high in retrospective studies, and
neither our study’s follow-up intervals nor follow-up times could
be controlled.
Conclusion
In conclusion, although patients with advanced EWS have a poor
prognosis with conventional chemotherapy, HDC-ICE treatment
has successful survival and response rates in chemosensitive
adults with relapsed or refractory EWS. Prospective randomised
controlled studies are nevertheless needed to identify patients with
poor prognoses who may benefit from HDC.
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Abstract
Non-endometrioid endometrial carcinoma seems to be less common with a poor prognosis. Due to the lack of standard treatment options and worse survival rates of
non-endometrioid endometrial carcinoma, we aimed to investigate these patients inclusively. In total, 492 women with endometrial cancer who were treated in a gynecologic oncology center were examined. Patients with a final histopathologic diagnosis of non-endometrioid endometrial carcinoma were evaluated in respect of demographic
characteristics, prognostic aspects, and survival outcomes. We identified 94 patients with the histopathologic results of non-endometrioid endometrial carcinoma. The
performance of the systematic lymphadenectomy and adjuvant treatment rate were 96.9% and 92.6%, respectively. Recurrence of the disease was detected in 32 (34%)
women and disease-related mortality occurred in 28 (29.8%) women. Multivariate Cox proportional regression analyses determined tumor size, adnexal involvement,
and lymphovascular space invasion as independent predictors of overall survival. Larger tumor size, adnexal, and lymphovascular space invasion are important factors in
determining prognosis in non-endometrioid endometrial carcinoma patients according to our findings. Besides, high rates of surgical staging and adjuvant chemotherapy
and radiation therapy may contribute to improved survival outcomes; in addition to having potential advantages of providing prognostic information. Therefore, a multidisciplinary therapeutic approach should be planned from the early stages for all patients in this group. Nevertheless, comprehensive prospective studies are necessary to
optimize the treatment strategies and support successful treatment modalities.
Keywords: Comprehensive staging, endometrial carcinoma, non-endometrioid carcinoma, survival

Introduction
Endometrial carcinoma (EC) is the most frequent malignancy
of the female genital tract [1]. Although the vast majority of the
patients are diagnosed with endometrioid histopathology at an
early stage with better outcomes, non-endometrioid histopathology
is responsible for 10-15% of all endometrial cancers, with an
unfavorable prognosis. Non-endometrioid endometrial carcinoma
(NEEC) is distinct from endometrioid carcinomas in terms of
patients’ characteristics, clinic features, and management [2] and
is the cause of more than 45% of all the EC deaths [3].

*Corresponding Author: Sirin Aydin, Adana Başkent University, Dr. Turgut Noyan
Application and Research Center, Department of Obstetrics and Gynecology,
Adana, Turkey E-mail: dr.sirinaydinn@gmail.com

Subtypes of non-endometrioid endometrial carcinoma, such as
clear cell, serous, carcinosarcoma, and mixed types, are believed
to have aggressive potential rather than endometrioid EC. Staging
surgery is commonly recommended in the treatment strategies of
those patients with high-risk histologic subtypes [4-6].
Various prognostic factors, that were found to be related to poor
prognosis, have been explicated for NEEC [7-9]. On the other
hand, a limited number of studies on this subject have been able
to reveal significant results regarding the association between
clinicopathologic factors and prognosis [7-11]. As a result of
inadequate standard treatment choices and worse survival rates of
NEEC, it is necessary to define the patients’ characteristics and
analyze clinical outcomes efficiently. Consequently, we analyzed
prognostic factors for survival in the NEEC patients.
Material and Methods
In total, 492 women with endometrial cancer who were treated
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in a gynecologic oncology center were examined between
February 2012 and May 2020. Patients with final histopathological
diagnosis of undifferentiated, serous, clear, mixed, mucinous, and
dedifferentiated endometrial carcinoma, and carcinosarcoma were
a part of the study. Patients with endometrioid carcinoma and who
had endometrial and ovarian carcinoma simultaneously, whose
surgeries were performed in a different center, or who did not
continue their follow-up regularly were excluded from the study.
Informed consent was obtained from all the patients.

Results

Demographic parameters such as age, presence of menopause,
body mass index, co-morbidities, and the ASA score were gathered.
Also, preoperative serum CA 125 values and clinical features of
the patients with NEEC were collected. Data including reports of
the surgical procedures, follow-up, and the pathological findings
were reviewed. Based on histopathologic reports; histologic
type, depth of myometrial invasion, tumor size, grade, cervical
stromal invasion, omental metastasis, adnexal involvement,
lymphovascular space invasion, number of lymph nodes removed,
and lymph node metastasis were documented. Follow-up duration
and recurrence, disease-related mortality, and overall survival
were examined. Neoadjuvant and adjuvant treatment rates, type of
adjuvant therapy (chemotherapy, radiotherapy, combined therapy,
or Sandwich therapy), and patient compliance were recorded. After
the performance of surgery, all patients had been followed 4 times
a year for the first 2 years, then a follow-up schedule was designed
twice a year for 3 years, and annual follow-up examinations were
performed in the later years.

Age at diagnosis (years), median (range)

Surgical staging was the first step in the treatment of patients
with NEEC. All patients with NEEC underwent hysterectomy
and bilateral salpingo-oophorectomy, peritoneal cytology, pelvicparaaortic lymphadenectomy, and omentectomy regardless of
uterine findings [12]. The staging was accomplished according to
the International Federation of Gynecology and Obstetrics (FIGO)
guidelines [13]. The decision on adjuvant treatment was given
by the multi-disciplinary team and adjuvant therapy consisted of
radiation therapy, chemotherapy, or combined therapy [14].
Approval of the study was obtained from the Institutional Review
Board (Project number KA 20/311, approval date 11 August 2020).
Statistical analyses
SPSS 21.0 software program was used for the statistical analyses
(SPSS Inc. Chicago, USA). Shapiro-Wilk test was applied to
check the normality for continuous variables. Numerical data
are assessed as median values (minimum-maximum) or mean
values with standard deviation when needed. The Chi-square test
was practiced for analyzing the categorical variables between the
groups.
Overall survival time was explained as the time from the date
of operation to the time of death or the date of the last followup. Disease-free survival (DFS) was described as the time after
treatment during which no sign of cancer is detected. To estimate
survival analyses Kaplan-Meier survival curves were generated
from the SPSS software. A Cox regression model with stepwise
selection was performed to determine variables. The adjusted
treatment effect for these selected variables was measured. A
p-value <0.05 was determined statistically significant.

A total of 94 women with non-endometrioid endometrial
carcinoma, which constitutes 19.1% of all endometrial
cancer cases, were enrolled in the study. Eight patients
(7.8%) who did not carry on their follow-ups were excluded
from the study. The baseline data of the non-endometrioid
endometrium carcinoma patients are presented in Table 1.
Table 1. Baseline data of the non-endometrioid endometrium carcinoma patients
64(31-83)

Premenopausal/Postmenopausal (n)
BMI (kg/m2), median (range)

17/79
31.5(19.2-68)

ASA score, n (%)
ASA II

37(38.5%)

ASA III

59(61.5%)

Comorbidity conditions, n (%)
Hypertension

37(38.5)

Diabetes mellitus

28(29.2)

Smoking

11(11.5)

Preoperative CA125 level (IU/L), median (range)

21(5-1064)

Table 2. Disease characteristics of the non-endometrioid endometrial carcinoma
patients
Histology, n (%)
Serous
Carcinosarcoma
Others (clear (n=8), mucinous (n=1), undifferentiated (n=3),
neuroendocrine (n=1), unclassified (n=1))
Serous / non-serous histologic type (n)
Stage, n (%)
Stage I
Stage II
Stage III
Stage IV
Number of lymph nodes removed, median (range)
Number of pelvic lymph nodes
Number of paraaortic lymph nodes
Adjuvant therapy, n (%)
Chemotherapy
Radiotherapy
Combined therapy
* The sandwich (preradiotherapy- chemotherapy- radiotherapy)
therapy

50(53.2)
30(32)
14(14.8)
50/44
44(46.8)
5(5.3)
34(36.2)
11(11.7)
61(13-136)
33(12-83)
28(7-74)
87(92.6)
30(34.5)
8(8.5)
46(57)
*16(18.4)

Laparotomy was used in 76 patients and laparoscopy was used in 18
patients as surgical procedures. In 93 patients (96.9%), systematic
lymphadenectomy and omentectomy were accomplished.
Lymphadenectomy was not achieved in 3 patients, since the origin
of the tumor in 2 patients could not be evaluated by the pathologist
during the operation and 1 patient was hemodynamically intolerant
due to bleeding. The disease characteristics of the non-endometrioid
endometrial carcinoma patients are summarized in Table 2. All cases
had grade 3 tumors, except one case with grade 2 mucinous tumor.
Neoadjuvant therapy was administered in 5 (5.2%) patients and
adjuvant therapy was applied in 87 (92.6%) patients. Adjuvant
therapy compliance was 82.8% (72/87), while the reasons for
patients not to maintain the adjuvant chemotherapy were mostly
due to the intolerance of the complications. The median overall
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survival and disease-free survival were 27.5 months and 20
months. Recurrence of cancer was detected in 32 (34%) women
and disease-related mortality had occurred in 28 (29.8%) women.
Loco-regional recurrence occurred in 10 (10.6%) patients: 4 of
these recurrences were in the lymphatic region and 6 of them
were in the vaginal cuff or pelvic region. Distant organ metastasis,
including multiple (n=13), intraabdominal (n=6), lung (n=2)
and brain (n=1) metastasis, occurred in 22 (23.4%) patients.
Table 3 demonstrates the effects of the prognostic parameters on
survival in non-endometrioid endometrial carcinoma patients.
There is no statistical significance between groups including age,
BMI, tumor size, and omental involvement. However, prognostic
parameters such as CA 125 level, myometrial invasion, cervical
stromal and adnexal invasion, pelvic-paraaortic lymph node
metastasis, lymphovascular space invasion (LVSI), and stage

Med Science 2022;11(3):1242-7

were identified to be significantly higher in deceased patients.
The 5-year overall survival (OS) period was found to be 64.5% for
the entire group with the Kaplan Meier log-rank test. Kaplan-Meier
survival analyses for prognostic parameters in non-endometrioid
endometrial carcinoma patients are presented in Figure 1 (a, b).
CA 125 level, myometrial invasion, cervical stromal and adnexal
involvement, omental involvement, lymphovascular space
invasion (LVSI), and pelvic-paraaortic lymph node metastasis
affected survival in log-rank analyses., while large tumor size,
elder age, and obesity did not affect survival according to survival
analyses (p>0.05). Additionally, tumor size (Hazards Ratio (HR)
1.17, 95% CI:1.02-1.30, p=0.009), adnexal involvement (HR
4.99, 95% CI:1.97-12.7, p=0.001) and lymphovascular space
invasion (HR 4.6, 95% CI:1.01-21.04, p=0.049) were found
to be independent parameters of overall survival in NEEC
patients by multivariate Cox regression analyses (Table 4).

Table 3. The effects of the prognostic parameters on survival in patients with non-endometrioid endometrial carcinoma

Age, years
BMI (kg/m2)
CA125level (IU/L)
Tumorsize (cm)
Myometrial invasion (%)
Cervical stromal invasion
Adnexal involvement
Omentum involvement
Lymphovascular space invasion
Pelvic lymph node metastasis
Paraaortic lymph node metastasis

≤65(n=68)
>65(n=28)
<30(n=32)
≥30(n=46)
<35(n=56)
≥35(n=31)
<2(n=9)
≥2(n=69)
<50(n=52)
≥50(n=36)
(-)(n=69)
(+)(n=20)
(-)(n=64)
(+)(n=26)
(-)(n=77)
(+)(n=14)
(-)(n=30)
(+)(n=52)
(-)(n=68)
(+)(n=25)
(-)(n=69)
(+)(n=24)

Non-aliven (%)

Aliven (%)

17(60.7)
11(39.3)
7(29.2)
17(70.8)
13(48.1)
14(51.9)
1(4)
24(96)
9(34.6)
17(65.4)
15(53.6)
13(46.4)
13(46.4)
15(53.6)
20(74.1)
7(25.9)
3(12)
22(88)
13(48.1)
14(51.9)
15(55.6)
12(44.4)

49(74.2)
17(25.8)
24(46.2)
28(53.8)
41(70.7)
17(29.3)
8(15.1)
45(84.9)
41(68.3)
19(31.7)
52(88.1)
7(11.9)
49(81.7)
11(18.3)
56(88.9)
7(11.1)
25(45.5)
30(54.5)
53(82.8)
11(17.2)
52(81.3)
12(18.7)

Pvalue, Oddsratio, value (CI)
0.14*
0.13*
0.044*
OR=2.6(1.0-6.7CI)
0.15*
0.004
*OR=4.1(1.6-10.8CI)
<0.001
*OR=6.5(2.2-19.7CI)
0.001
*OR=5.1(1.9-13.9CI)
0.07*
0.003
*OR=6.1(1.7-22.8CI)
0.001
*OR=5.2(1.9-14.1CI)
0.02
*OR=3.5(1.3-9.3CI)

*Chi-Square test was used for statistical analyses
Table 4. Cox regression analyses of different prognostic parameters in patients with non-endometrioid endometrial carcinoma
95% CI for Exp (B)
Lower
Upper

B

P-value

Exp (B)

Tumor size (mm)-continuous

0.1

0.09

1.13

0.98

1.30

High CA 125 level

0.4

0.52

1.48

0.45

4.92

Deep myometrial invasion

0.5

0.38

1.61

0.55

4.67

Cervical stromal invasion (+)

0.3

0.60

1.38

0.42

4.51

Adnexal involvement (+)

1.3

0.05

3.56

1.01

12.5

Omentum involvement (+)

-0.3

0.98

0.98

0.23

5.45

Lymphovascular space invasion (+)

1.6

0.06

5.06

0.92

27.85

Pelvic lymph node metastasis (+)

0.5

0.39

1.74

0.49

6.12

Paraaortic lymph node metastasis (+)

-1.2

0.87

0.89

0.20

3.84

Tumor size (mm)

0.2

0.009

1.17

1.02

1.30

Adnexal involvement (+)

1.6

0.001

4.99

1.97

12.70

Lymphovascular space invasion (+)

1.5

0.049

4.60

1.01

21.04

Step 1

Step 7

1244

doi: 10.5455/medscience.2022.05.107 					

Med Science 2022;11(3):1242-7

Figure 1. Kaplan-Meier survival analyses for prognostic parameters in non-endometrioid endometrial carcinoma patients
The estimated mean survival time for all the parameters was presented as shown below:
1a= Age ≤65 years 72.2±4.9 months, Age>65 years 58±8.8 months, p=0.159
1b= BMI<30 kg/m2 68.4±6.8 months, BMI ≥30 kg/m2 63.9±6.6 months, p=0.334
1c= Tumor size<2cm 70.1±7.4 months, Tumor size ≥2cm 63.9±5.6 months, p=0.147
1d= CA 125 level ≤35 IU/L 75.9±5.5 months, CA 125 level >35 IU/L 49.8±7.3 months, p=0.028
1e=Depth of myometrial invasion<50% 81.6±5.3 months, Depth of myometrial invasion ≥50% 47±7 months, p=0.001
1f=Cervical stromal invasion (-) 76.6±5 months, Cervical stromal invasion (+) 32±6.4 months, p=0.001
1g=Adnexal involvement (-) 78.3±5 months, Adnexal involvement (+) 32.2±6.4 months, p<0.001
1h=Omentum involvement (-) 73.2±4.9 months, Omentum involvement (+) 27.8±5.3 months, p=0.029
1i=Lymphovascular space invasion (-) 88.5±5.7 months, Lymphovascular space invasion (+) 50.5±5.8 months, p=0.002
1j=Pelvic lymph node metastasis (-) 79.3±4.8 months, Pelvic lymph node metastasis (+) 41.6±7.7 months, p<0.001
1k=Paraaortic lymph node metastasis (-) 76.8±5 months, Paraaortic lymph node metastasis 45.8±8.2 months, p=0.01
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Discussion
Nonendometrioid histologic type of endometrial carcinoma, which
has a relatively rare incidence, has also a poor prognosis when
compared with the endometrioid histologic type of EC. In the
study, serous adenocarcinoma (53.2%) and carcinosarcoma (32%)
were the most frequent histologic types of NEEC. Based on our
experience and study results, the rate of neoadjuvant therapy, the
performance of systematic lymphadenectomy, adjuvant treatment,
recurrence, and disease-related mortality was 5.2%, 96.9%, 92.6%,
34%, and 29.8% in patients with NEEC, respectively. Also, tumor
size, adnexal, and lymphovascular space invasion were described
as independent predictors of overall survival in NEEC patients.
Rates of non-endometrioid subtypes of EC have been increasing in
a concerning trend [15]. Also, the incidence of NEEC in our cohort
was 19.1%. Increasing weight gain, aging, and decreased usage of
hormone replacement therapy may affect these trends [16]. Based
on our study results, 5-year overall survival was 64.5 months. The
2018 registries from The Surveillance, Epidemiology and End
Results (SEER) showed that the 5-year survival rate was actually
lower in NEEC patients (57.5%) in the U.S. Our higher survival
rate may be related to the high performance of adjuvant therapy.
The vast majority of the NEEC patients (92.6%) were treated
with adjuvant therapy in our cohort. Also, in previous studies, the
disease-specific survival advantage of adjuvant chemoradiotherapy
was most prominent in women with NEEC [17]. However, the
function of adjuvant chemotherapy in NEEC patients should be
inspected in ongoing and future trials.
NEEC patients who comprise %10-20 of the endometrial
carcinoma, experienced the highest rates of lymph node metastasis
[18,19]. We performed systematic lymphadenectomy with a high
rate (96.9%) in patients with NEEC and 25.5% of the patients
had lymph node metastasis. Our center is a tertiary gynecologic
oncology unit with a high volume and provides a substantial rate
of surgical staging. Only in three patients, lymphadenectomy was
not performed due to hemodynamic intolerance and uncertainty
of histologic type of cancer. According to the study of Venigella
et al., lymphadenectomy was independently related to decreasing
the risk of mortality in NEEC patients. For all non-endometrioid
histologies, pelvic lymphadenectomy was reported to be superior
to not performing lymphadenectomy, while the survival benefit of
additional paraaortic lymphadenectomy was solely demonstrated
for patients with the histologic type of serous carcinoma [19].
Though, other studies denoted that, the natural history of NEEC
would not be changed by systematic pelvic lymphadenectomy,
which may only provide prognostic information and guide for
further adjuvant treatment [20,21]. Also, recent literature showed
that comprehensive lymphadenectomy did not provide better
survival results in early-stage uterine serous carcinoma patients
[22]. Based on our study, the occurrence of lymph node metastasis
was an important prognostic factor that supported the prognostic
function of staging by performing systematic lymphadenectomy.
All the cases were high grades in our study. High-grade tumors
behave similarly in all endometrial cancers, regardless of whether
they are endometrioid or non-endometrioid and a big deal of the
patients present with distant metastasis even in the early stage
of the disease [10,23]. However, in those studies, the type of the
tumor and restricted population size may affect the results. The
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aggressive phenotype of NEEC is notorious, with the majority of
patients being high grade, so this issue should be evaluated with
large comprehensive studies.
According to our study, all the prognostic parameters including
CA 125, myometrial invasion, cervical stromal and adnexal
invasion, omental involvement, pelvic-paraaortic lymph node
metastasis, and lymphovascular space invasion were important
for the survival of the NEEC patients. Therefore comprehensive
staging surgery should be performed, in addition to hysterectomy,
bilateral salpingo-oophorectomy, systematic lymphadenectomy,
and omentectomy in NEEC patients [24-26]. Although each
clinicopathologic factor had an effect on survival according to
Kaplan Meier analyses, Cox regression analyses showed that
the most important parameters, which included LVSI, adnexal
involvement, and tumor size, were related to higher mortality rates.
Coherent with the literature, the study demonstrated that elevated
preoperative serum CA 125 level was an independent risk factor
for survival. Also, high CA 125 is associated with extrauterine
involvement and disseminated disease [27-29].
The rate of laparoscopic surgery was 19.2% in our cohort.
According to National Cancer Database, the minimally invasive
surgery was performed in 32.2-57.6% with an increasing trend in
NEEC patients (n=13.392) [30]. After further studies with large
populations, demonstrating its safety with no adverse effect on
survival, this procedure will be a reasonable approach in patients
with NEEC.
Our study has inherent limitations including its retrospective
design, presence of possible confounders, and involving singlecenter experience. Also, the limited number of subgroups of
NEEC did not allow analyses among subgroups. On the other
hand, similar comprehensive staging and treatment to all cohorts,
and the histology being confirmed by a dedicated gynecologic
pathologist are the strengths of the study.
Conclusion
In conclusion, comprehensive surgical staging and adjuvant
therapy may contribute to better survival outcomes in nonendometrioid endometrial carcinoma patients. Also, tumor
size, adnexal, and lymphovascular space invasion (p=0.049)
are independent predictors of overall survival in these patients.
Therefore, multidisciplinary therapeutic approach should be
planned from the early stages for all patients in this group. Future
prospective multi-centric studies are needed to determine accurate
prognostic parameters, which affect survival, and to tailor the
optimal treatment strategies.
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Abstract
In the present study, we aimed to compare the characteristics of febrile seizure (FS) and generalized epilepsy with febrile seizure plus (GEFS+) in terms of their clinical
prognosis and treatment. Among the 95 patients between 5-18 years of age included in this single-center retrospective cross-sectional hospital-based study, 55 and 40
patients were diagnosed with FS and GEFS+, respectively. Clinical characteristics, family history, and treatment responses of both groups were statistically compared. The
FS and GEFS+ groups were not significantly different in terms of the median and mean ages for the onset of FS. Prolonged FS was seen as significantly higher in the FS
group than in the GEFS+ group (p=0.014). The mean age of afebrile seizure was 3.5 years in the GEFS+ group. The prevalence of febrile/afebrile seizures in the family was
significantly higher in the GEFS+ group than in the FS group. Febrile seizure recurrence risk was significantly higher in GEFS + group. The rate of seizure recurrence was
low in both groups, particularly in patients receiving anti-epileptic treatment. Levetiracetam was found to be effective in preventing seizures in both groups. It is important
to investigate the risk factors for the development of GEFs in patients presenting with FS.
Keywords: A febrile seizure, GEFS plus, epilepsy, genetics

Introduction
Febrile seizures (FS) are seizures that occur due to fevers caused
by infections arising outside the central nervous system in
neurologically normal children [1]. The age of onset for FS is 6
months to 5 years and its peak incidence rate is seen in children
aged 18 months; however, these seizures most commonly occur
in children aged 12–30 months with an average prevalence
of 4%–14% worldwide [2]. Generalized epilepsy with febrile
seizures plus (GEFS+) was first identified in 1997; and in 2017,
its diagnostic criteria were revised by Sheffer et al. [3,4]. GEFS+
was conceptualized as a familial epilepsy syndrome characterized
by a distinctive pattern of phenotypic heterogeneity. The most
common phenotype in GEFS+ families is FS, which is classified

as a generalized tonic-clonic (GTC) seizure accompanied by
fever in children of ages ranging from 3 months to 6 years [5].
The most common phenotypes are defined as those characterized
by the continuation or addition of fever-accompanied seizures
after the age of 6 years. If the disease progresses, this clinical
spectrum goes as far as to lead to epilepsy with myoclonic-atonic
seizures (MAE) and Dravet syndrome [6]. FS is considered to be
the hallmark of the GEFS+ syndrome. Such questions as those
including “is there a difference between simple FSs and the
other is in GEFS+ families?” and “what are the similarities and
differences between the clinical characteristics of these families?”
have not been clarified fully. In the present study, we aimed to
compare the clinical and socio-demographic characteristics of
patients diagnosed with simple FS and those meeting the GEFS+
diagnostic criteria as updated by Sheffet et al. in 2017 [3].
Material and Methods

*Corresponding Author: Safiye Gunes Sager, Kartal Dr. Lutfi Kirdar City Hospital
Department of Pediatric Neurology Istanbul Turkey
E-mail: sgunessenturk@gmail.com

This single-center retrospective study was conducted following
the principles of the Declaration of Helsinki. Informed parental
consent was obtained for all patients. Ethical approval was
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obtained from the Ethics Committee of Kartal Dr. Lutfi Kirdar
City Hospital with the approval number 2021/514/212/5.
Collection of Patient Data
To collect patient data for this study, the data of a total of 95
patients, 55 FS and 40 GEFS+, aged 5-18 years, who applied to our
health center between 2020-2022, were scanned retrospectively in
our hospital's automation system and the data were saved in an
Excel file.
Selection of Patients With FS
Patients aged 5-18 years who meet febrile seizure criteria
according to International League Against Epilepsy (ILAE) 2005
were included in the study.
Seizure in the presence of fever is defined as having a body
temperature of ≥38°C or higher documented before or during
the seizure, whereas a seizure accompanied by elevated fever is
defined as an increase of 1°C in body temperature before and after
the seizure, wherein the body temperature reaches ≥38°C.
Prolonged FS was described as patients who are admitted to the
emergency room with an ongoing FS or whose seizures lasted
more than 5 minutes following their hospital admission.
Selection of Patients With GEFS Plus
GEFS+ is diagnosed under the GEFS+ diagnostic criteria defined
by Scheffer et al. in 1997 and 2017, as well as the 2017 epilepsy
syndrome classification of ILAE included in the study [1,3-5].
Patients between the ages of 5–18 years who met these diagnostic
criteria were included in the study.
Exclusion Criteria
The present study excluded those with Dravet syndrome, severe
myoclonic epilepsy, and epileptic encephalopathies. Patients with
a history of preterm birth or neonatal intensive care hospitalization
were also excluded from the study. Patients with other syndromic
or non-syndromic diseases that cause additional neurological or
non-neurological mortality and morbidity were not included in the
study.
Demographic Characteristics of The Patents
The patient data were recorded including age, sex, age at the onset
of seizures, EEG findings, seizure characteristics, treatment, and
family history.
EEG Recordings
Electrodes were placed according to the international 10–20
system of electrode placement. All patients underwent 20-minute
sleep and wake EEG monitoring, including hyperventilation with
sleep deprivation and photic stimulation.

records and using a face-to-face interview with the parents of
the patients. All of the obtained data were recorded for statistical
analysis.
Statistical Analysis:
NCSS (Number Cruncher Statistical System) 2007 (Kaysville,
Utah, USA) was used for statistical analysis. Descriptive
statistical methods (mean, standard deviation, median, frequency,
percentage, minimum, and maximum) were used while evaluating
the study data. To test the quantitative data for conformity to the
normal distribution, the Shapiro–Wilk test and histograms were
used. Mann–Whitney U test was used to compare the two groups
in terms of their non-normally distributed quantitative variables.
To compare the qualitative data, Pearson’s chi-square test and
the Fisher–Freeman–Halton Exact Test were used. Statistical
significance was accepted as p<0.05.
Results
The research was conducted with a total of 95 patients who were
admitted to the pediatric neurology and pediatric clinics of the
tertiary central hospital between 2020 and 2022. The age range of
the participants herein was from 5 to 18 years and the mean age
of the study population here was 6.14±2.07. Furthermore, 57.9%
of the cases (n=55) had FS, whereas 42.1% (n=40) had GEFS+.
Demographic features of GEFS+ groups were shown in Table 1.
Table 1. Seizure-Related Findings of the GEFS+ Group
Age (month) at the time of first febrile Mean±SD
seizure (n=33)
Median (Min-Max)

16.76±12.31

Age (year) at the time of first afebrile Mean±SD
seizure (n=20)
Median (Min-Max)

3.65±3.05

Afebrile seizure (n=40)

Afebrile seizure type (n=33)

16(5–72)
2(0.7–10)

No

7(17.5)

Yes

33(82,5)

Focal

11(33.3)

GTC

6(18.2)

Myoclonic

1(3.0)

Absence

8(24.2)

Unclassified

7(21.2)

Total number of febrile seizures
(n=31)

Mean ± SD

3.77±2.50

Total number of afebrile seizures
(n=29)

Mean ± SD

Age (year) at the time of last febrile
seizure (n=32)

Mean±SD
Median (Min-Max)

3(0.7–16)

Age (year) at the time of last afebrile
seizure (n=29)

Mean±SD

5.94±4.58

Median (Min-Max)

5(0.8–17)

Median (Min-Max)

2(1-15)
2.52±2.68

Median (Min-Max)

1(1–12)
4.20±3.36

Table 2. EEG characteristics of GEFS+
Normal
Left frontotemporal
Left Frontocentral

Clinical Interview
All of the patients underwent face-to-face interviews with a
pediatric neurologist using the semi-structured questionnaire
designed specifically for this study. The questionnaire included
sections regarding background and family history, information
about seizure history and medication, as well as EEG records. The
patient ages at the onset of FSs, at the onset of afebrile seizures,
and the total number of seizures were obtained from the hospital
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Generalized
EEG finding

16(38.6)
2(2.0)
2(2.0)
13(12.9)

Bil. Parieto-occipital

1(1.0)

Right centroparietal

1(1.0)

Right temporal

1(1.0)

Right frontocentral

1(1.0)

Bil. Central temporal

1(1.0)

Bil frontal cental

1(1.0)

Left parietooccipital

1(1.0)
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Table 2 shows the distribution of EEG findings in the GEFS+
group.
Table 3. Evaluation of the Demographic Characteristics by Group
FS
Age

Fever status

EEG
EEG normality
a

Median (Min-Max)
Seizure in the presence of
fever
Seizure in response to
elevation of fever
No

GEFS+

41(74.5)

31(77.53)

14(25.5)

9(22.5)

33(60.0)

0(0.0)

22(40.0)

40(100)

Normal

20(90.9)

18(45.0)

2(9.1)

22(55.0)

0.083

0.740

b

Treatment
0.001**

b

0.001*

b

A comparison of demographic characteristics according to GEFS+
and FS groups is shown in Table 3.
Table 4. Evaluation of Seizure-Related Findings by Group
GROUP
Prolonged febrile
seizure

GEFS+

No

44(80.0)

38(95.0)

Yes

11(20.0)

2(5.0)

P
0.036*

b

Age in the month Mean±SD
18.74±10.00 16.76±12.31
a
at the time of first
0.165
Median
(Min-Max)
18(4-52.8)
16(5-72)
febrile seizure
Mean±SD
2.75±2.91
3.77±2.50 a
Total number of
0.005**
febrile seizures
Median (Min-Max)
2(1-15)
3(1-10)
Presence of FS in
the family

No

23(41.8)

9(22.5)

Yes

32(58.2)

31(77.5)

46(63.9)

12(30)

9(16.4)

28(70.0)

45(81.8)

36(86.8)

10(18.2)

4(13.2)

2.49±1.29

4.20±3.36

2(0.6-6)

3(0.7-16)

Presence of
No
afebrile seizures in
Yes
the family
No
Kinship
Yes
Age in the year
Mean ± SD
at the time of last
Median (Min-Max)
febrile seizure
No
Treatment
Yes

36(65.5)

4(10.0)

19(34.5)

36(90.0)

0.049*

b

0.001**

b

0.517

b

0.007**

a

0.001**

b

No

25(96.2)
32(84.2)
c
0.225
Yes
1(5.2)
6(15.8)
a
b
c
Mann-Whitney U Test Pearson Chi-Square Test Fisher’s Exact Test*p<0.05
**p<0.01
Post-medication
seizures

FS

GEFS+

Levetiracetam

7(36.8)

14(38.9)

Valproic acid

9(47.4)

14(38.9)

Carbamazepine

1(5.3)

2(5.6)

0(0)

1(2.8)

2(10.5)

2(5.6)

Carbamazepine>Valproic acid

0(0)

1(2.8)

Phenobarbital>Levetiracetam

0(0)

1(2.8)

Levetiracetam>Valproic acid

0(0)

1(2.8)

Mysoline
Phenobarbital

P

0.980

d

d Fisher–Freeman–Halton Test

Mann–Whitney U Test bPearson Chi-Square Test *p<0.05 **p<0.01

FS

GROUP

a

6(5-17)

Yes
Abnormal

P

5.36±0.72 6.86±3.08
5(5-8)

The incidence of familial afebrile seizures in the GEFS group
cases was found to be statistically significantly higher than those
in the FS group (p=0.001; p<0.01) (Table 4).
Table 5. Evaluation of Treatments by Group

GROUP
Mean±SD

Med Science 2022;11(3):1248-52

The incidence of febrile status in the FS group cases was found to
be statistically significantly higher than those in the GEFS group
(p=0.033; p<0.05).
There was no statistically significant difference between the first
febrile seizure months of the cases according the groups (p>0.05).
The total number of febrile seizures in the GEFS group cases was
found to be statistically significantly higher than those in the FS
group (p=0.005; p<0.1).
Familial incidence of FS in the GEFS group cases was found to
be statistically significantly higher than those in the FS group
(p=0.049; p<0.05).

Notably, 64.2% of the cases (n=61) were administered treatment.
According to the available study data, the patients started receiving
treatment between their 1st and 15th seizures, and the mean number
of seizures until the start of the treatment was 3.03±2.49. There
was no statistically significant difference between the treatments
applied to the cases according to the groups (p>0.05). The rate of
seizure recurrence was low in both groups, particularly in patients
receiving anti-epileptic treatment. Levetiracetam was found to be
effective in preventing seizures in both groups. (table 4-5).
Discussion
To the best of our knowledge, although studies have reported the
risks of unprovoked seizures after FSs, only a handful of studies
have compared GEFS+ and FSs. The onset of FSs coincided with
6 months to 5 years of age, while the peak age was reported to
be 12–18 months of age [7]. In our study, the age of the first FS
in the FC group was 18.54±9.80 months, which was consistent
with the literature. In the GEFS+ group, the age of the first FS
was 16.76±12.31 months. In the literature, the age of the first FS
for GEFS+ is reported to be 14 months and is consistent with
our data herein [3]. The age of first FS in Dravet and Dravet-like
syndromes were reported to be <12 months [8-9]. In our study,
patients clinically diagnosed with Dravet syndrome were excluded
from the study. There was no significant difference between the FS
and GEFS+ groups in terms of the age of the first FS. However, in
the GEFS+ group, the age of the last FS was significantly higher
than that of the FS group.
The total number of febrile seizures in the GEFS group cases was
found to be statistically significantly higher than those in the FS
group (p=0.005; p<0.1). Therefore, frequent FS has been revealed
as a risk factor for GEFS. However, according to Ogino et al 2020,
the number of febrile seizures in FK plus patients was not different
from the FS group [10]. The risks of converting to afebrile seizures
from FSs were investigated and reported to include the presence of
growth retardation, familial history of epilepsy, and ongoing FSs
at later ages [11]. Prolonged FSs and the onset of FSs before the
age of 12 months are more characteristic of Dravet syndrome and
Dravet-like syndromes [12]. When patients with Dravet syndrome
were removed from the GEFS+ group, the FS group was found to
have a significantly higher rate of prolonged FSs than the GEFS+
group. This situation shows that the presence of prolonged FSs
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in patients who do not have the Dravet phenotype does not pose
a risk factor for GEFS+ to develop. Are simple FSs a reaction to
the elevation in fever rather than the fever itself? As reported in
the studies, having seizures at lower levels of fever is a risk factor
for subsequently developing unprovoked seizures [13]. Slightly
differently, we compared the two states, i.e., elevation in fever and
presence of fever in the FS and GEFS+ groups. Having seizures
upon elevation in fever was higher in the FS group than in the
GEFS+ group, but there was no statistical intergroup difference in
this regard.
In our study, there was a statistically significant intergroup difference
in terms of familial history of FSs. And also the GEFS+ group had
a higher rate of patients with familial history of afebrile seizures.
As already shown by other studies, having a familial history of
afebrile seizures is a risk factor for the development of unprovoked
seizures, as well as a risk factor for GEFS+ [14,15]. In our study,
although 37% of patients underwent EEG in the FS group, all of
the patients in the GEFS+ group underwent EEG. Furthermore,
8% of the patients in the FS group had an abnormality on EEG;
however, the rate of patients found to have EEG abnormality was
60% in the GEFS+ group and was significantly higher than in
the FS group. EEG is not recommended in cases of simple FSs
[16,17]. In our study, we support this finding as well, with only one
particular regarding the patients with familial history of afebrile/
febrile seizures. We recommend close follow-up for these patients
against any risk of GEFS+ development.
In the GEFS+ group, the age of first afebrile seizures was
3.65±3.05 years. This rate was reported to be 5 years by Scheffer
et al. in 2017 and 3.2±3.1 years by Kim et al. in 2019 [3,8]. In our
study, the most common type of afebrile seizure in the GEFS+
group was focal/focal secondarily generic seizure. In 2017, Sheffer
et al. reported this seizure type as the second most common type
of seizure after GTC [3,5,8]. Further studies are still needed to
recognize GEFS spectrum phenotypes.
In addition, 34% of the patients in the FS group received preventive
anti-epileptic treatment, whereas 90% of the GEFS+ patients
received the treatment. Therefore, there is a significant difference
between the two groups in this regard, with the rate being
significantly higher in the latter group. Preventive anti-epileptic
treatment is not recommended for FS in the existing publications
[18]. However, to evaluate both groups for their rates of seizure
recurrence after the treatment was started, they were found to have
no significant difference in terms of seizure recurrence although
6% of the patients in the FS group and 3% of the patients in the
GEFS+ group used anti-epileptics. The most common preventive
anti-epileptic treatments were levetiracetam and valproic acid.
In a study conducted by Kılıç et al. in 2019, intermittent use of
rectal diazepam, valproic acid, and levetiracetam was the most
commonly used prophylactic anti-epileptic drug in a group of 150
patients followed up for FS, and there was no significant difference
between the group of patients using levetiracetam and the groups of
patients using other drugs in terms of recurrence [19,20]. Likewise,
levetiracetam has been to be effective in preventing the recurrence
of focal epilepsy seizures [21]. In our study, levetiracetam was as
successful in seizure prevention as other anti-epileptics in both the
FS group and the GEFS+ group.
The present study has some limitations. These limitations include
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the study design being a single-centered study and the short followup period for the patients.
Conclusion
The FS and GEFS+ groups did not have any significant difference
in terms of the median and mean ages for the onset of FSs. The
number of FSs was found slightly higher in GEFS+. The number
of prolonged FSs was significantly higher in the FS group
compared to the GEFS+ group. The age when the last FS occurred
was significantly higher in the GEFS+ group than in the FS group.
The mean age of afebrile seizure incidence was reported to be 3.5
years in the GEFS+ group. The familial history of febrile/afebrile
seizures was significantly higher in the GEFS+ group. There
was no significant difference between the two groups in terms
of seizure recurrence risk, and the rate of seizure recurrence was
low in both of the groups in the group of patients receiving antiepileptic treatment. Levetiracetam was found to be effective in
preventing seizures in both groups.
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Abstract
Hypertension (HT) is one of the most common chronic diseases in the elderly in our country and worldwide. HT alone can trigger depression and fragility, and it is possible that these three clinical conditions affect each other negatively. However, there is no study in the literature that evaluated the relationship between these variables. In
this study, it was aimed to investigate the frequency of frailty and depression in a group of geriatric HT patients, as well as the relationship between these three variables.
A total of 276 (mean age:73.0±7.2) HT elderly patients, 126 (mean age:73.6±7.8) of whom were female, were included in the study. All participants were evaluated with
the Katz Activities of Daily Living (ADL) index, the Lawton-Brody instrumental activities of daily living (IADL) index, The Geriatric Depression Scale (GDS-15) and the
Freid Frailty Index (FFI). Analyzes were performed by dividing them into three groups according to their FFI scores. According to the FFI scores, 94 (34.1%) as pre-frail, 87
(31.5%) as frail and 95 (34.4%) as robust. FFI scores were positively correlated with age and GDS-15. However, FFI scores were negatively correlated with HGS, ADL and
IADL. Age (p<0.001, OR= 1.98[1.04-1.16]), ADL (p<0.01, OR= 0.51[0.36-0.71]), IADL (p=0.044, OR= 0.78[0.62-0.99]) and GDS-15 score (p<0.001, OR= 1.24[1.10-1.40])
were found as independent variables for frailty. Our results provide evidence of a consistent bidirectional relationship between frailty and depression in geriatric patients
with HT. Additionally, our data show that three out of four people with frailty have depression and one in two people with depression have frailty. Therefore, interventions
should be developed to reduce one of the two syndromes in the elderly diagnosed with HT.
Keywords: Frailty, depression, hypertension, elderly

Introduction
Hypertension (HT) is one of the most common chronic diseases
in the older adults in Türkiye and worldwide [1]. The frequency
of HT increases with age. In a study conducted in our country, the
prevalence is 69% between the ages of 60-69, and it increases to
79% at the age of <80 years [2]. HT is associated with increased
mortality and morbidity in the older adults [3]. Although its
causality has not been fully determined, HT may cause frailty by
creating complications such as cerebrovascular disease (CVD)
and coronary artery disease (CAD) and impairing physical and
cognitive functions [4-6]. In a study conducted with non-frail
patients, it was shown that frailty may develop in the following

*Corresponding Author: Funda Datli Yakaryilmaz, Inonu University Faculty of
Medicine Department of Internal Medicine, Department of Geriatrics Malatya,
Turkey E-mail: fundadatli@gmail.com

three years in the presence of additional comorbid disease (CAD,
CVD, Diabetes Mellitus or HT) in the older adults [7].
Frailty is a multidimensional geriatric syndrome that causes
both physical and cognitive impairment due to loss of functional
reserve [8]. Despite social differences, its prevalence varies
between 4.0-59.1%. Frailty is clinically associated with adverse
outcomes such as falls, decreased mobility, increased dependence,
frequent hospitalizations, and death [9]. Therefore, it is important
to investigate the fragility and related factors accompanying HT,
which is the most common chronic disease especially in the elderly,
in terms of early intervention and developing effective measures.
Another common disease in hypertensive older patients is
depression. Recent studies have reported that approximately 26.8%
of these patients have depression [10]. This result may develop due
to the adverse biological effects of the deterioration in the stress
response in depression, as well as the side effects of the drugs used
[11]. Depression is also considered an independent risk factor for
the development of frailty. Depression is also considered a risk
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factor in the development of frailty. While the rate of depression
in frail older patients are 38%, 40% of depressed older patients
are considered frail [12]. In addition, the probability of developing
depression in frail older patients were found to be four times
higher [12]. It may be possible to explain this mutual interaction
between both frailty and depression with common symptoms
(weight loss, decrease in physical activity, decrease in walking
speed) and common biological substrates (chronic inflammation
and oxidative stress) [13]. The coexistence of depression and
frailty exacerbates the poor prognosis.
The most common chronic disease among the elderly living in
the community is HT. It is important to develop effective and
early interventions to investigate HT and other related geriatric
syndromes triggered by it, which affects a large population. From
this point of view, HT alone can trigger depression and fraility, and
it is possible that these three clinical conditions affect each other
negatively. However, studies evaluating the relationship between
these variables are rare in the literatüre [14]. The main purpose of
the study was investigate the frequency of frailty and depression
in a group of geriatric HT patients, as well as the relationship
between these three variables.
Material and Methods
Participants
The study is a cross-sectional study. Patients aged 65 years and
older, who applied to the Inönü University Faculty of Medicine,
Geriatrics outpatient clinic between March and December 2021,
received anti-hypertensive therapy with the diagnosis of HT or
were newly diagnosed with HT were included in the study. HT
was defined as systolic blood pressure (SBP) ≥140 mm Hg and/
or diastolic blood pressure (DBP) ≥90 mm Hg or chronic use of
antihypertensive medication [15]. Anthropometric measurements
and laboratory values of the patients were obtained from patient
files. Patients with a diagnosis of HT without evidence of
secondary causes were included in this study. Patients who were
unable to complete tests due to cerebrovascular events or cognitive
impairment, those on a cancer chemotherapy program and treated
for an inflammatory disease were also excluded.
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in 1983 to screen for depression in older patients [18]. GDS-15
is a fast and easily applicable screening test. It contains a total
of fifteen questions and a score of 5 or more is consistent with
the presence of depressive symptoms. The validity and reliability
of the scale in Turkey were confirmed by Durmaz et al. in 2018
[19]. All participants in our study were also evaluated by a clinical
psychiatrist after the GDS-15 test.
Assessment for Frailty Syndrome
Freid Frailty Index (FFI) was used frailty [20]. The patients were
evaluated with five questions; weakness (grip strength), slowness
(4.57 m walking time), self-reported fatigue, low physical activity
level (measured by expanded kilocalorie-weighted points per
week), and self-reported weight loss. According to the answers
given to each question, it was scored as 0 points and 1 point.
Based on this score, patients were classified as non-frail or
robust (0 components), pre-frail (1 or 2 components), or frail (≥3
components).
Assessment for Handgrip Strength
Hand grip strength (HGS) measured with a dynamometric
instrument (Camry electronic hand dynamometer) was used to
evaluate muscle strength. Handgrip strength was measured by
instructing all participants to stand upright with their arms at their
sides and to squeeze the dynamometer in their dominant hand. The
HGS score was calculated by taking the highest of the three trials
[21].
Statistical Analysis

This study was evaluated and approved by the Inonu University
Non-Interventional Ethics Committee (2022/3268). All patients
gave informed consent.

Statistical analyzes were performed using SPSS-26. The
normality of the distribution was tested with the Shapiro–Wilk
and Kolmogorov–Smirnov tests for the variables. G-POWER
analysis was used to calculate sample size. Accordingly, assuming
80% power and 0.05 bilateral alpha levels, the minimum number
of patients required for the study was calculated as 180 [14].
Descriptive statistical analyzes were performed for continuous
variables. Continuous variables of the groups were evaluated using
independent samples t-test and analysis of variance (ANOVA).
Relationships between parameters were investigated by Pearson
correlation analysis. Multinomial logistic regression was used
to simulate a model to identify factors affecting the presence of
frailty. Statistical significance level was determined as p < 0.05.

Assesment for physical functions

Results

The functional status of the participants was evaluated with the
Katz Activities of Daily Living (ADL) index and the Lawton-Brody
instrumental activities of daily living (ADL) index [16,17]. Eating,
toilet, bathroom, continence, transfer and dressing status of the
participants were questioned in ADL. In the IADL index, cooking,
traveling, using the phone, shopping, housework, self-medication,
planning financial affairs and mobility were questioned. Each item
was given a score of zero (not disabled) or one (yes, disabled).
High scores on both scales were associated with independence.

A total of 276 (73.0±7.2) HT older patients, 126 (73.6±7.8) of
whom were female, were included in the study. According to
the FFI scores, 95 (34.4%) of the participants were grouped as
robust, 94 (34.1%) as pre-frail, 87 (31.5%) as frail and 95 (34.4%)
as robust. Sociodemographic characteristics and anthropometric
measurements of the participants are given in Table 1. The
participants classified as frail and pre-frail were older than the
robust participants (p<0.001). The rate of living alone and the
number of drugs used were significantly higher in the frail group
compared to the other groups (p<0.001 and p=0.034; respectively).

Assessment for depressive symptoms
Depressive symptoms were evaluated with the Geriatric
Depression Scale (GDS-15). It was developed by Yesavage et al.

When five points and more were evaluated as depression according
to their GDS-15 scores, 141 (51.1%) patients, 75 (27.2%) of whom
were women, were found to be depressed. While the depression
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rate in the frail group was 88.5%, the depression rate in the fit
group was 14.9% (p<0.001).
In the correlation analysis, FFI scores were positively correlated
with age and GDS-15 ((p<0.001, p=0.007; respectively). However,
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FFI scores were negatively correlated with HGS (p<0.001), ADL
(p<0.001), IADL(p<0.001), and body mass index (p=0.049).
GDS-15 scores were positively correlated with age (p=0.014) and
negatively correlated with HGS (p<0.0050), ADL (p<0.001), and
IADL(p<0.001) (Table 2).

Table 1. Sociodemographic characteristics and comprehensive geriatric assessment results of the participants (n=276)
Variables

Robust (n=95)

Pre-Frail (n=94)

Frail (n=87)

p

68 (65-86)

71 (65-91)

73 (65-97)

<0.001*

Male

54 (56.8%)

56 (59.6%)

40 (46.0%)

Female

41 (43.2%)

38 (40.4%)

47 (54.0%)

Uneducated

28 (29.8%)

24 (25.5%)

22 (25.3%)

Primary/middle school

36 (38.3%)

42 (44.2%)

36 (41.4%)

High school/university

31 (31.8%)

28 (30.3%)

29 (33.7%)

Married

26 (60.5%)

48 (76.2%)

74 (69.8%)

Other

17 (39.5%)

15 (23.8%)

32 (30.2%)

4 (4.2%)

8 (8.4%)

12 (13.8%)

<0.001*

18 (18.9%)

10 (10,6%)

4 (4.6%)

0.056

Age§†
Sex

0.156

Education level
0.658

Marrital status

Living alone#
Smoking
Alcohol

0.124

17 (17.9%)

14 (14.9%)

9 (10.3%)

0.785

5.00 (3.00-10.00)

5.00 (3.00-7.00)

5,00 (2,00-7,00)

0.034*

HGS#

18.7 (17-48.2)

17.9 (14-34.9)

11.9 (12.6-37)

0.002*

SBP

135 (120-140)

125 (115-140)

125 (115-140)

0.259

75 (70-85)

75 (70-85)

70 (70-80)

0.044*

Number of medications

DBP§
Number of additional diseases

1 (0-5)

2 (0-5)

2 (0-5)

0.032*

Diabetes mellitus#

15 (34.9%)

27 (42.9%)

42 (39.6%)

0.006*

Coronary artery disease#

7 (16.3%)

16 (25.4%)

23 (21.7%)

0.011*

Hyperlipidemia#

4 (9.3%)

7 (11.1%)

11 (10.4%)

0.020*

Asthma/COPD#

2 (4.7%)

8 (12.7%)

10 (9.4%)

<0.001*

Calf circumference (cm)

30.50 (20-41)

29 (20-38)

27 (20-38)

0.158

25.5 (17.2-44.9)

25.0 (15.8-43.7)

24.9 (15.5-44.9)

0.065

ADL#

6 (4-8)

6 (2-6)

4 (1-6)

<0.001*

IADL#

8 (4-8)

5 (2-8)

5 (0-8)

<0.001*

BMI (kg/m2)
Physical Functions

GDS-15#

11 (0-15)

9 (0-15)

12 (0-15)

<0.001*

Depression

14 (9.9%)

50 (35.5%)

77 (54.6%)

<0.001

11.60 (9.7-13.5)

11.00 (9.6-13.2)

11.20 (9.5-12.0)

0.483

24.50 (16-41)

24 (12-41)

24 (12-57)

0.650

Laboratory Values
Hb
Urine
Creatinin

0.7 (0.6-1.2)

0.7 (0.4-1.2)

0.8 (0.4-1.4)

0.128

Na

136 (132-139)

136 (130-144)

135 (128-144)

0.718

K

4.92 (3.79 -7.13)

5.06 (3.46-7.29)

5.14 (3.52-7.43)

0.910

8.80 (3.0-45.1)

8.49 (3.6-23.7)

8.58 (3.0-38.2)

0.952

Vitamin D

HGS; Handgrip Strength, SBP; Systolic Blood Pressure, DBP; Diastolic Blood Pressure, COPD; Chronic Obstructive Pulmoner Disease; ADL; Activities Of Daily
Living, IADL; Instrumental Activities Of Daily Living, GDS-15; Geriatric Depression Scale, cm; centimeter, , kg/m2; kilogram per square meter, Hb; hemoglobin, Na;
sodium, K; Potassium
*p<0.05; * Mann-Whitney U test
Data are presented as median (min-max)
# Statistically significant difference between Frail vs. Pre-frail; Frail vs. Normal;
§ Statistically significant difference between Frail vs. Normal
† Statistically significant difference between Pre-frail vs. Normal

1255

doi: 10.5455/medscience.2022.05.112 					

Med Science 2022;11(3):1253-7

Table 2. Correlation analysis results between the variables

FFI score
Age
BMI
HGS
ADL
IADL
GDS-15

FFI score

Age

BMI

HGS

ADL

IADL

GDS-15

1

0.445**

-0.645**

-0.467**

-0.711**

-0.635**

0.162**

r
p

0.000

0.000

0.000

0.000

0.000

0.007

r

1

-0.380**

-0.191**

-0.302**

-0.324**

0.445**

P

0.000

0.001

0.000

0.000

0.000

r

1

-0.645**

0.393**

0.536**

-0.603**

p

0.000

0.000

0.000

0.000

r

1

-0.379**

-0.365**

-0.467**

p

0.000

0.000

0.000

r

1

0.528**

-0.711**

p

0.000

0.000

r

1

-0.635**

p

0.000

r

1

p

FFI; Fried Frailty Index, BMI; Body Mass Index, HGS; Hand Grip Strength, ADL; Activities Of Daily Living, IADL; Instrumental Activities Of Daily Living, GDS15; Geriatric Depression Scale.
Spearman rank correlation coefficient; *. Correlation is significant at the 0.05 level, **. Correlation is significant at the 0.01 level

Logistic regression analysis was performed to determine the
parameters affecting the risk of frailty development in the older
patients followed up with the diagnosis of HT. Age (p<0.001,
OR= 1.98[1.04-1.16]), ADL (p<0.01, OR=0.51[0.36-0.71]), IADL
(p=0.044, OR=0.78[0.62-0.99]) and GDS-15 score (p<0.001,
OR=1.24[1.10-1.40]) were found as independent related factors
for frailty (Table 3).
Table 3. EEG characteristics of GEFS+
Frailty
Variable

OR [95% CI]

P value

Age

1.98[1.04-1.16]

0.001*

BMI

1.05[0.99-1.13]

0.113

ADL

0.51[0.36-0.71]

<0.001*

IADL

0.78[0.62-0.99]

0.044*

GDS-15 score

1.24[1.10-1.40]

<0.001*

*p < 0.05 according to multivariate binary logistic regression analysis.
CI, confidence interval; OR, odds ratio.

Discussion
This cross-sectional study is the first in our country to evaluate frailty
and depression in the hypertensive older patients. The findings here
may provide clues for the development of intervention strategies
to prevent the development of both frailty and depression in older
patients with HT. In our study, we found frail in three of every ten
HT patients. In addition, the rate of depression in the frail group
was approximately six times higher than in the healthy group. Age,
ADL, IADL and GDS-15 scores were found to be independent
related factors in the development of frailty in the older patients
followed up with the diagnosis of HT.
Chronic diseases and frailty represent the clinical expression
of the biological deteriorations that occur with aging. With
the increasing older patients and the aging of individuals with
cardiovascular disease, the theme of frailty is gaining more and

more importance day by day. Frailty and chronic diseases are often
considered separate clinical entities. However, these two concepts
are intertwined and although there are different opinions, the
general opinion is that the presence of chronic disease contributes
to the onset of frailty [22]. In the systematic review of Vetrano
et al., it was determined that seven out of ten older patients who
were evaluated as frail had HT and one out of seven HT patients
showed frailty [23]. Rockwood et al. showed a linear relationship
between frailty and SBP [24]. Conversely, in the study of Anker
et al., older frail and pre-frail individuals were reported to have
lower SBP than healthy individuals [25]. In observational studies
to identify frailty precursors in the older patients, however, no
effect of hypertension on the onset of frailty was found [26, 27]
However, it is also known that antihypertensive treatment-related
adverse events are more common in frail patients [28]. In our
study, there was no difference between the SBP values between
the three groups, while the DBP values of the frail group were
found to be lower. The reason for the inconsistency between the
results of the studies is not clear. However, variables such as the
presence of additional comorbid diseases, age, number of drugs,
target organ damage, anti-hypertensive treatments and methods
used in frailty assessment may be the reason for this difference. Or,
dietary restrictions due to HT may have triggered the development
of frailty.
There are multiple mechanisms that facilitate the development of
HT in the older patients, such as mechanical and hemodynamic
changes that occur with advancing age, arterial stiffness,
neurohumoral and autonomic disorders [29]. According to data
from the US National Health and Nutrition Examination survey,
70% of older adults have HT [30]. Song et al. also showed that
46.5% of patients over the age of 65 with a diagnosis of HT have
frailty syndrome [31]. Frailty increases the risks of adverse health
outcomes, including dependence, falls, the need for long-term care,
and mortality [32]. Gobbens et al showed that frailty is associated
with ADL and IADL [33]. In another study, frailty was associated
with age, gender, number of chronic diseases, ADL and IADL
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disability [34]. In this study, the ADL and IADL scores of the
frail and pre-frail patients were found to be lower than the healthy
patients, and their age was higher. In addition, frailty development
was associated with age, ADL and IADL score.
The aging population brings with it social problems as well as
medical problems. The addition of chronic diseases to psychosocial
stressors such as cognitive decline, sleep disorders, social isolation,
loss of spouse that occur with aging facilitates the development
of depressive symptoms [35]. This association may also lead to a
further decrease in the quality of life. In a study, it was shown that
the rates of depression increase in the presence of hypertension
[14]. In our study, we found that depressive symptoms developed
in approximately one in two HT patients. Considering that the
treatment of depression in the older patients with chronic diseases
such as HT is difficult and is associated with a poor prognosis [36],
this result was noteworthy in terms of showing that depression
is common in the older patients with HT and its screening is
important.
There is a bidirectional relationship between frailty and depressive
symptoms in the older patients [37]. While limitations in physical
functions and loss of independence increase the risk of developing
depression in frail older patients, depressive symptoms may
contribute to the development of frailty by negatively affecting
physical functionality [38–40]. This association has been
attributed to the common pathophysiological mechanisms of
hormonal changes and local inflammation on the hypothalamicpituitary-adrenal axis [38]. In addition, the increasing prevalence
of comorbidity with age increases the risk of depression by causing
both physical and psychological difficulties. Chiu et al. found that
among the factors predicting frailty, depressive symptoms were the
most important risk factor for both men and women [39]. Masoli et
al. showed in their study that the severity of depressive symptoms
in the older patients had the highest independent effect on frailty
[40]. Kennedy et al. suggested that increasing disability in the
older patients significantly increases the occurrence of depressive
symptoms, but facilitating factors are needed for the development
of depression and disability [41]. Similarly, in this study, the
GDS-15 scores of the frail and pre-frail group were significantly
higher than the healthy group, and two-thirds of these patients had
depression. Again, comorbid disease rates of frail patients were
higher than the healthy group.

a reciprocal interaction between frailty and depression in
hypertensive older patients. However, the mechanisms that
support these associations in the elderly with chronic disease
deserve further investigation. This results show that three out of
four people with frailty have depression, and one in two people
with depression are vulnerable. Therefore, interventions should be
developed to reduce one of the two syndromes in the older patients
diagnosed with HT.
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Abstract
In our study, we aimed to examine the effect of nursing care satisfaction on the pain and anxiety levels of patients who underwent orthopedic surgery. This descriptive study
was conducted with the participation of patients who underwent surgery in the orthopedic clinic of a training and research hospital, and they were in the early postoperative period. Patient information form, Newcastle Satisfaction with Nursing Scale and State-Trait Anxiety Inventory were used in data collection. In this study, we found
that 41.2% of the orthopedic patients were between the ages of 36 and 50, and 60.4% of them were women. Both nursing care satisfaction and anxiety levels were found to
be higher in women than men (p<0.05). The highest satisfaction rate was found among patients aged 18-35 years old, and the highest anxiety level was found in patients
over the age of 66. In our study, we found that higher anxiety levels increased pain intensity, and a high level of nursing care satisfaction could be seen in various pain and
anxiety levels. Our study showed that nursing care satisfaction was affected by pain and anxiety in patients who underwent orthopedic surgery. In addition, it showed that
pain and anxiety trigger each other. Clinicians should be aware of the negative effects of pain and anxiety on postoperative recovery. Strategies to increase nursing care
satisfaction should be developed.
Keywords: Anxiety, care satisfaction, orthopedic surgery, pain, early postoperative period

Introduction
In the literature, it is stated that the duration of hospital stay
after orthopedic surgery decreases from 4-12 days to 1-3 days,
and there was no significant increase in hospitalizations due to
problems and complications at home [1,2]. This may be associated
with the adoption of effective and safe perioperative practices.
Implementation of early ambulation and mobilization procedures
in the postoperative period, good management of complications
and nutrition, and providing social support improve patient
outcomes and increase the likelihood of early discharge from the
hospital [3,4]. Undoubtedly, one of the most important factors
in the success of all these practices is very good surgical pain

*Corresponding Author: Gurkan Kapikiran, Malatya Turgut Ozal University,
Faculty of Health Sciences, Emergency Aid and Disaster Management, Malatya,
Turkey, E-mail: gurkankpkrn@gmail.com

management. Ineffective postoperative pain management may lead
to the following problems: delayed wound healing, myocardial
ischemia, deep vein thrombosis, pulmonary dysfunction, cognitive
problems, increased anxiety, impaired glucose tolerance due to
stress and sympathetic activity, chronic pain, increased morbidity
and mortality, delayed discharge and decrease in quality of life
[5-7].
In the literature review, studies show that there is a robust
relationship between pain intensity felt and patient satisfaction after
total knee replacement in patients undergoing orthopedic surgery
[8,9]. Other predictors of patient satisfaction in orthopedic patients
include opioid use for pain relief, sociodemographic variables,
and postoperative functional status as well as psychopathological
factors such as depression and anxiety [9-13]. Studies in the
literature emphasize that the risk of developing anxiety after
orthopedic surgery is approximately 90% [14,15].
Patient satisfaction is one of the parameters that reflect the quality
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of health care [16]. When we consider the health care provided
to the patient as an input, satisfaction, the psychological and
emotional response of the patient as a result of the health care
experience, is an output [17]. Increasing patient satisfaction is
possible by making the patient feel better. It is impossible to highly
satisfy the patients with nursing care if patients still experience
postoperative anxiety and pain. However, in a systematic review
conducted in Turkey, it was found that non-drug interventions for
postoperative pain are not performed at an optimal level, and the
satisfaction level of surgical patients is high even when surgical
pain is not completely relieved [7]. Therefore, the variables
affecting the patients' perception of nursing care satisfaction are
multifactorial and multidimensional, and this perception has
changed over the years. Thus, there is always a need for descriptive
studies measuring patient satisfaction. In our study, we aimed to
examine the effects of nursing care satisfaction on the pain and
anxiety levels of patients undergoing orthopedic surgery. We
hypothesized that better pain relief is required to increase nursing
care satisfaction.
Material and Methods
In this descriptive study, we examined the effects of satisfaction
with nursing care on pain and anxiety after orthopedic surgery.
Research Design and Sampling

Med Science 2022;11(3):1258-63

Patient Information Form
The researchers developed the patient information form after
expert consultation. The form includes the socio-demographic
characteristics of the patients (age, gender, marital status, education
level, etc.) and information about the surgery.
Newcastle Satisfaction with Nursing Scale (NSNS)
Newcastle Satisfaction with Nursing Scale (NSNS) Thomas et
al. developed in 1996 [18]. The Turkish validity and reliability
study of the scale was performed by Uzun in 2003 [19] and also
by Akın and Erdogan in 2007 [20]. The scale is a 5-point Likert
scale (1. Not at all satisfied, 2. Barely satisfied, 3. Quite satisfied,
4. Very satisfied, 5. Completely satisfied) and consists of 19 items.
After all scale total scores are converted to 100 points, the score
evaluation is made between 0-100 points, and a total score of 100
points indicates satisfaction with all aspects of nursing care.
The Cronbach’s alpha values of the scale were determined as 0.96,
0.94 and 0.96 in the study of Thomas et al, Uzun, Akın & Erdogan,
respectively. The Cronbach's alpha value of our study was found
to be 0.94.
State-Trait Anxiety Inventory (STAI)

Inclusion Criteria in The Study

The Trait Anxiety Inventory (STAI) scale consists of 40 questions
and two parts: STAI-1, which measures the level of state anxiety
with questions between 1 and 20, and STAI-2, which measures the
level of trait anxiety with the following questions from 21 to 40
[21,22]. The Turkish validity and reliability study of this scale was
performed by Oner [23]. In the tests, there are direct statements
and control questions on both scales. State and trait anxiety scores
are obtained by subtracting the score calculated for the control
questions from the score obtained for the direct statements and
adding the predetermined fixed values for both sections (+50
points are added to STAI-1 and +35 points are added to STAI-2). A
high score indicates a high level of anxiety.

1.

Data Analysis

This study was carried out with the participation of patients who
underwent surgery in the orthopedic clinic of a hospital in eastern
Turkey between September 2021 and May 2022. According to the
sampling method, 250 patients were involved in the study with
a 5% margin of error and 95% confidence interval. The patients
were interviewed on the first and second postoperative days after
orthopedic surgery. The researchers collected data in the form
of questions and answers through face-to-face interviews with
patients who volunteered to participate in the study.

18 years of age or older, undergoing orthopedic surgery (Hand
and arm surgery, foot and ankle surgery, joint surgery, hip
replacement surgery, anterior cruciate ligament reconstruction)

2.

Patients who are on the first and second days of hospitalization
after surgery

3.

Patients without communication barriers

Exclusion Criteria from Research
1.

Patients who have undergone surgical operations other than
orthopedics

2.

Patients not within the first three postoperative days

3.

Patients under the age of 18

4.

Patients with language barriers

Data Collection Tools
In this study, “Patient Information Form”, “Newcastle Satisfaction
with Nursing Scale” and “State-Trait Anxiety Inventory” were
used as data collection tools, and scale usage information is shown
below.

The collected data of the study were analyzed by using IBM SPSS
(Statistical Package for the Social Sciences) Statistics 25 (Armonk,
NY). To determine the normality of the distributions in the analysis
of the data, the Kolmogorov Smirnov test was used, and it was
found that the data showed normal distributions. One-way analysis
of variance (ANOVA) and chi-square test was applied to determine
the relationships between the scales. Post-hoc comparisons were
used to identify differences between relationships. Results were
evaluated at p<0.05 significance and 95% confidence interval.
Ethical Considerations
This research has been approved by the IRB of the institutions
where the authors work. The patients were informed within the
scope of the Declaration of Helsinki and their voluntary consent
was obtained. Ethics committee approval of this study was obtained
from İnönü University Health Sciences Non-Interventional
Clinical Research Ethics Committee with the number 2021/2491.
Results
In Table 1, the personal characteristics of orthopedic patients and
the mean scores obtained from the NSNS and STAI were presented.
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Table 1. Distribution of Orthopedic Patients by Characteristics and Mean Scores of NSNS, STAI and VAS (n=250)
Characteristics

n

%

Age

NSNS

STAI

VAS

Mean±SD

Mean±SD

Mean±SD

18-35 years (1)

96

38.4

84.30±12.64

75.60±9.75

3.51±1.22

36-50 years (2)

103

41.2

83.58±13.09

77.28±9.65

4.03±1.24

51-65 years (3)

31

12.4

79.96±12.81

82.22±12.38

4.27±1.59

66 years and above (4)

20

8.0

82.33±12.74

83.50±13.21

4.33±1.30

F

0.637

1.083

0.626

p

0.015*

0.043*

0.915

Post hoc

1>2>4>3

4>3>2>1

Gender
Female

151

60.4

83.21±12.03

82.23±12.30

4.27±1.41

Male

99

39.6

76.50±10.90

81.49±13.75

3.91±1.41

χ2

52.234

68.981

14.261

p

0.001**

0.039*

0.016*

Marital Status
Single

64

25.6

81.54±11.75

82.75±12

4.03±1.36

Married

186

74.4

80.22±12.85

81.65±13.18

4.17±1.44

χ2

30.966

45.367

4.970

p

0.23

0.660

0.761

Educational Level
Literate (1)

96

38.4

83.22±11.67

82.69±10.97

4.28±1.28

Elementary School (2)

103

41.2

80.92±12.76

80.35±13.82

4,22±1.56

High School (3)

31

12.4

74.54±9.97

86.00±13.85

3.70±0.82

University and above (4)

20

8.0

75.2±7.66

80.15±14.01

3.65±1.84

F

0.990

0.947

0.990

p

0.02*

0.007**

0.482

Post hoc

1>2>3,4

3>1,2,4

Income Status
Income less than expenses

62

24.8

80.87±11.46

80.45±12.85

4.12±1.32

Income equal to expenses

172

68.8

80.11±12.30

82.15±12.96

4.14±1.46

Income more than expenses

16

6.4

84.12±11.27

85.43±11.98

4.06±1.48

F

0.643

1.247

0.643

p

0.910

0.146

0.910

Current Employment Status
Unemployed for health reasons

51

20.4

77.96±10.85

81.84±14.09

4.31±1.28

Unemployed for non-health reasons

195

78

81.23±12.18

81.80±12.62

4.09±1.44

4

1.6

78.66±21.07

88±8.18

4.33±2.51

F

1.273

1.082

1.273

p

0.178

0.344

0.178

Employed

Type of Surgery
Upper extremity surgery (1)

74

29.6

78.95±11.74

76.21±12.21

3.34±1.21

Lower extremity surgery (2)

64

25.6

79.8±12.11

79.31±11.31

4.12±1.36

Total knee/hip replacement (3)

95

38

81.85±12.17

80.41±9.87

4.31±1.34

Others (Cruciate ligament tears, meniscus etc.)(4)

17

6.8

80.12±8.96

78.45±10.21

3.94±0.98

F

0.134

1.076

0.781

p

0.014*

0.546

0.168

Post hoc

3>1,2,4

Perception of progress in health care based on previous experience
There is progress

106

42.4

82.29±12.04

83.38±12.94

4.18±1.45

There is no progress

144

57.6

79.28±11.90

80.87±12.76

4.06±1.38

χ2

22.267

44.758

3.766

p

0.674

0.683

0.878

Averages
Length of hospital stay (Days) (Mean±SD)
Age

4.75±2.89

(Min 1, max 21)

55.25±15.89

(Min 18, max 87)

χ2, Chi-Square Tests; F, One-way analysis of variance (ANOVA), *p<0.05; **p<0.01, SD, Standard Deviation
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Table 2. NSNS, STAI and VAS score averages (n=250)
Total and Sub-dimensions

Item Number

Items

Score Range

NSNS

19

1-19

STAI Total

40

STAI-1 (State)

20

STAI-2 (Trait)

20

1-40
Reverse coded items: 1, 2, 5, 8, 10, 11, 15, 16, 19 and 20.
Straight-coded items: 3, 4, 6, 7, 9, 12-14, 17, 18.
Reverse coded items: 21, 26, 27, 30, 33, 36, and 39.
Straight-coded items: 22-25, 28, 29, 31, 32, 34, 35, 37, 38, 40.

VAS

1

1

Min.-Max.

Mean±SD

19-95

38-116

81.94±12.87

40-160

55-142

80.56±12.03

20-80

23-74

37.95±7.90

20-80

25-80

42.60±7.21

1-10

1-10

4.12±1.42

Table 3. Correlation Analysis between STAI, NSNS and VAS (n=250)
STAI Total

STAI 1

STAI 2

NSNS

VAS

1

.816a

.774a

.010

.220a

.000

.000

.870

.000**

Pearson Correlation
STAI Total

STAI 1

STAI 2

NSNS

VAS

Sig. (2-tailed)
N

250

250

250

250

250

Pearson Correlation

.816a

1

.266a

-.052

.231a

Sig. (2-tailed)

.000

.000

.411

.000**

N

250

250

250

250

250

Pearson Correlation

.774a

.266a

1

.075

.115

Sig. (2-tailed)

.000

.000

.239

.070

N

250

250

250

250

250

Pearson Correlation

.010

-.052

.075

1

-.053

Sig. (2-tailed)

.870

.411

.239

N

250

250

250

250

250

Pearson Correlation

.220a

.231a

.115

-.053

1

Sig. (2-tailed)

.000**

.000**

.070

.404

N

250

250

250

250

.404

250

Correlation is significant at the 0.01 level (2-tailed) *p<0.05; **p<0.0

a

It was determined that 41.2% of the orthopedic patients were
between the ages of 36-50, 38.4% of them were between the ages
of 18-35, 60.4% of them were women and 74.4% of them were
married. 41.2% of the patients were found to be primary school
graduates, 68.8% of them had their income equal to their expenses,
and 29.6% of them had upper extremity surgery. 78% of the patients
stated that they did not work for non-health-related reasons. When
the relationship between sociodemographic characteristics and
nursing care satisfaction and anxiety levels was examined, it
was found that nursing care satisfaction (p=0.001) and anxiety
levels in women were higher than in men (p=0.039). The highest
satisfaction was observed in patients aged 18-35 (p=0.015), and
the highest level of anxiety was observed in patients over the age
of 66 (p=0.043). The satisfaction of the patients whose education
level was high school and the university was lower than the others
(p=0.02). The anxiety level of high school graduates and literate
patients was found to be higher than the others (p=0.007). The other
sociodemographic variables were found not to have a statistically
significant effect on anxiety and nursing care satisfaction. It was
determined that sociodemographic characteristics other than gender
did not have a statistically significant effect on postoperative pain.
Female patients had a higher VAS (Visual Analogue Scale) score
than males (p<0.05). The satisfaction of those who underwent total
knee/hip replacement was found to be higher (p=0.014).
Table 2 shows the NSNS, STAI, and VAS score averages. The
scores of orthopedic patients were determined as follows: NSNS
score 81.94±12.87 (min38, max116), STAI total score 80.56±12.03
(min55, max142), and VAS score 4.12±1.42 (min1, max10). The

state anxiety score, which is one of the STAI sub-dimensions,
was determined as 37.95±7.90 (min23, max74), and the trait
anxiety score, which is another sub-dimension, was determined as
42.60±7.21 (min25, max80).
The relationship between total STAI, NSNS, and VAS is shown in
Figure 1 and Table 3.

Figure 1. STAI represents anxiety and is associated with high pain (VAS). The
NSNS representing care satisfaction was scored differently in various VAS and
STAI scores

Figure 1 shows that there are high pain scores where high anxiety
is concentrated, and a high level of nursing care satisfaction can be
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seen in various pain and anxiety scores.
Table 3 presents the correlation analysis between STAI, NSNS,
and VAS. Accordingly, there is a strong positive correlation
between pain and anxiety (r=0.220, p=0.000). A positive and strong
correlation was found between STAI 1, one of the sub-dimensions
of STAI, and VAS (r=0.231, p=0.000). There was no statistically
significant relationship between other parameters.
Discussion
In our study, we found that in the early postoperative period,
the pain and anxiety of patients who had undergone orthopedic
surgery were associated with each other. In addition, we found that
there were varying degrees of nursing care satisfaction in all pain
and anxiety scores. Patient satisfaction with nursing care includes
several factors. The difficulties and workload of physicians and
nurses in clinics lead patients to show empathy, and the selfsacrificing attitudes of healthcare professionals can increase
patients' satisfaction [7]. The data of this study were collected
during the COVID-19 pandemic. All over the world, most internal
medicine and surgical clinics have been converted to COVID-19
intensive care, and most of these clinics suspended surgeries during
the pandemic. Therefore, even having orthopedic surgery is seen as
an opportunity by patients. For this reason, patient satisfaction can
be achieved just by being able to find a surgeon, operating team,
hospital bed, and health care in the hospital. Ultimately, patient
satisfaction is a subjective parameter. The pandemic condition is
not a period in which patients expect maximal care considerations.
Indeed, today, COVID-19 patients are seen as primary patients and
other patients are as secondary patients.
In our study, nursing care satisfaction and anxiety levels were
found to be slightly higher than the median value. The mean pain
level was found to be lower than the median value. In our study,
a strong positive correlation was determined between pain and
anxiety (r=0.220, p=0.000). There was no statistically significant
correlation between nursing care satisfaction and pain and anxiety
levels (p<0.05). Some studies report that relieving pain increases
patient satisfaction [8,9,14]. On the other hand, there were also
studies in the literature finding no significant correlation between
pain intensity and nursing care satisfaction [24]. In previous
studies, nursing care satisfaction was found to be lower in
individuals with higher levels of anxiety [14,15]. Previous studies
in the literature measured the level of anxiety in the preoperative
period. In our study, however, the level of anxiety was measured
in the postoperative period.
Postoperative anxiety is affected by factors such as being informed
and knowing the procedures to be performed, previous anesthesia
and surgical experience, the type of surgical intervention to be
performed, and the degree of difficulty and risk [25]. The primary
reason for the anxiety in our study is surgical pain (p<0.05). The
studies in the literature listed the causes of postoperative anxiety as
follows: surgical pain, incapacity of work, loss of independence,
and fear of death [26,27]. Therefore, surgical patients experience
anxiety both before and after surgery. Although the reasons for
anxiety of both groups are different, the negative emotion felt is
the same. Anxiety can have various adverse effects on the patient.
Thus, it is an important issue that needs to be managed throughout
the perioperative process.

Med Science 2022;11(3):1258-63

The anxiety level obtained in our study is higher than the moderate
level, and this can be seen as a major problem. In previous studies,
high postoperative anxiety was associated with increased surgical
pain, a higher need for analgesic medication, and longer hospital
stay [28]. In addition to nursing care satisfaction, anxiety level has
been used as a quality indicator for institutions for more than 20
years [29]. It is inevitable to experience postoperative pain and
anxiety. While its importance is commonly known, the relief
of pain and anxiety has not been completely provided and its
management cannot be performed very well. The generalization
of our findings is limited by the single-center nature of our study.
Conclusion
In our study, nursing care satisfaction was associated with pain
and anxiety levels in patients who underwent orthopedic surgery.
Although lower patient satisfaction was due to higher pain according
to the studies in the literature, nursing care satisfaction was found
at varying rates in our study, and a significant correlation was
observed between pain and anxiety levels. Our study suggests that
nursing care satisfaction is multidimensional and multifactorial,
and patients can realize not only what is not done but also what
is done. Relieving anxiety and pain is an important parameter
in increasing the quality of postoperative care. For this reason,
strategies should be developed to reduce anxiety and relieve pain
after surgery. We believe that the findings of our study will shed
light on all physicians and nurses involved in the perioperative
process.
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Abstract
We investigated the relationship between four acromial shapes by magnetic resonance imaging (MRI), and the characteristics and occurrence of rotator cuff tears (RCTs).
This retrospective study included 621 patients aged 18-90 years who underwent shoulder imaging in the Turgut Ozal University, Training and Research Hospital, Department of Radiology from April 2022 to May 2022. The study reviewed a total of 621 patients, including 377 (60.7%) female, and 244 (39.3%) male patients. Of the total 621
MRI imagines of the patients, 344 (55.4%) were MRIs of the right shoulder, and 277 (44.6%) were MRIs of the left shoulder. No tears were detected in 20.7% of them, and
various grades of tears were detected in 79.3% of them. Of the total, 43% had the full thickness and complete tears, and 36.3% had partial tears. A correlation was found
between the RCTs and females (p<0.001). No statistically significant relationship was found for left or right shoulder (p<0.065) and acromion type and tear (p=0.465). A
correlation was found between the mean acromio-humeral distance of acromion type I, II, and III (mean of three acromion types) and type IV (p<0.001). There were statistical differences between impingement and acromion hypertrophy (ACH) (p<0.001), between tear and impingement (p<0.001), and between tear and ACH (p<0.001).
There was no relationship between acromial shape and gender. However, from the point of view of acromial shape, supraspinatus injury and gender were significantly
related, namely; right-sided partial tear injuries are more common in females ≥50 years of age with type II acromion shape than with other RCTs.
Keywords: Acromion, MRI, supraspinatus injury, rotator cuff tears

Introduction
Rotator cuff disease and impingement syndrome are the most
common causes of shoulder pain and disability. The rotator
cuff consists of four muscles, the supraspinatus, infraspinatus,
subscapularis, and teres minor. The rotator cuff maintains the
stability and strength of the shoulder joint. The supraspinatus
tendon is the most frequently injured of these four muscles [1].
There are numerous risk factors listed for the pathogenesis
of rotator cuff tear (RCT), classified as intrinsic or extrinsic.
Subacromial impingement, the formation of acromial spurs, the
shape of the acromion, and stretch overload can be included among
the external factors. Collagen fiber abnormalities, hypovascularity,
and degenerative changes are also intrinsic factors [2]. According
to the Bigliani classification, acromial shapes are three types

(Figure 1, 2): straight shape (Type I), curved shape (Type II),
and hooked shape (Type III) [3]. Gageyet al. added a fourth type,
convex inferior surface shape (Type IV) to this classification [4].
Rotator cuff tear (RCT) is one of the most common causes of
shoulder pain found in the middle-aged population [5]. Although
there have been many studies on the RCTs according to acromion
type, there have been no large-scale studies using magnetic
resonance imaging (MRI) to confirm the tears. Most studies
confirmed only the existence of complete tears using arthroscopy.
It aims to reveal the possible pathophysiological relationship
of RCT by examining shoulder MRI images and comparing the
relationship between age, gender, acromion hypertrophy, shoulder
side, impingement, acromio-humeral distance, and the severity of
the four types of acromion with the severity of the supraspinatus tear.
Material and Methods

*Corresponding Author: Bulent Petik, Malatya Turgut Ozal University, Faculty
of Medicine, Training and Research Hospital, Department of Radiology, Malatya,
Turkey E-mail: petikbulent@gmail.com

This study was designed as a retrospective, open-label, singlecenter, non-randomized clinical study. This study was approved
by the Institutional Ethics Committee of Malatya Turgut Ozal
University Medicine Faculty Training and Research Hospital
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(document date: 04/18/2022 and number: 2022/83). The protocol
of the present study complies with the ethical principles of the
World Medical Association Declaration of Helsinki.
The data will be collected through the hospital information system.
The age, gender, and shoulder MRI of the patients were examined
from the patient files. The information system and picture archiving
and communicating system (PACS) of the University Training and
Research Hospital were used to evaluate the RCT and the other
structures of the shoulder.

Med Science 2022;11(3):1264-7

between the variables. The correlation coefficients range from
-1 to+1. The signs show the direction of the relationship. The
strength of the relationship increases as it approaches -1 and +1,
and decreases as it approaches 0. Values that are frequently used
in the evaluation of the findings; 0.00–0.19 no relevance, 0.20–
0.39 weak relevance, 0.40–0.69 moderate relevance, 0.70–0.89
strong relevance, and 0.90–1.00 is interpreted as a very strong
relevance. Since the variables included in the study showed normal
distribution, the spearman rank correlation coefficient was used.

Patients’ selection

Results

We studied 621 MRI scans of the shoulder performed in our
institution between April 2022 and May 2022.

Between April 2022 and May 2022, 621 patients who had an MRI
of the shoulders due to pain and were diagnosed with RCT were
included in the study.

Bone tumors, post-traumatic shoulder pain (fractures, etc.),
osteoarthritis of the shoulder joint, another shoulder surgery,
congenital deformity, inflammatory arthritis, septic shoulder,
unstable or frozen shoulder, and calcified tendonitis were exclusion
criteria.
MRI protocol
All the scans were performed on two 1.5-T magnets (MAGNETOM
Amira, Material Number 10836777, Serial number 174075
Siemens Healthcare, Erlangen, Germany 2019) with a dedicated
shoulder coil.
The parameters of the routinely used sequences are given in Table
1.
MRI analyses
Evaluation of all sequences was done in a predetermined order.
First, acromial shape and acromio-humeral diameter were
investigated from the sagittal images. Second, the degree of
acromioclavicular hypertrophy, enthesopathy, and impingement
degree was evaluated from PD FS coronal and T1 coronal images.
Third, the rotator cuff was evaluated. Finally, the classification
and evaluation of tears in the supraspinatus predominantly supra/
infraspinatus muscle- tendinous localization were performed.
Statistical analysis
Statistical analysis was performed by Statistical Program in Social
Sciences 25 program. The Shapiro Wilk test was used to check
whether the data included in the study fit the normal distribution.
The significance level (p) for comparison tests was taken as 0.05.
Since the variables did not have a normal distribution (p>0.05),
the analysis was continued with parametric test methods.
Comparisons in independent pairs; Since the assumption of
normality was not provided, the Mann-Whitney test was used. In
the analysis of categorical data, chi-square analysis was performed
by creating cross tables. Correlation coefficients are criteria that
give information about the degree and direction of the relationship

The study reviewed a total of 621 patients, including 377 (60.7%)
female, and 244 (39.3%) male patients. The mean age of patients
was 53.56±13.17 years (range, 18-90). The mod of the patients’
age is 60 (28 times (4.6%)). The mean age of male patients was
52±14.12 (range, 18-87) years. The mean age of female patients
was 54.57±12.41 (range, 19-90) years.
Of the total 621 MRI imagines of the patients, 344 (55.4%) were
MRIs of the right shoulder, and 277 (44.6%) were MRIs of the
left shoulder. The mean acromio-humeral distance (AHD) was
7.56±2.08 (range, 1.05-16.20) millimeters.
A comparison of tears, impingement, edema and acromio-humeral
distances of patients over 50 years old and under 50 years old are
represented in Table 2.
The distribution of shoulder tear types, acromion type,
impingement, acromion hypertrophy, edema, and AHD are
represented in Table 3.
The distribution of acromion types, gender, shoulder side, and
acromio-humeral distance is represented in Table 4.
A statistically significant difference was found between the tear and
females (p<0.001). In terms of left or right shoulder, a statistically
significant difference was not found (p<0.065). No correlation was
found between the acromion type and tear (p=0.465)
A statistically significant difference was found between the mean
acromio-humeral distance of acromion type I, II, and III (mean of
three acromion types) and type IV (p<0.001).
It was investigated whether there was a statistically significant
relationship between the acromio-humeral distances of the 4
groups (acromion type I, II, III, and IV). A statistically significant
difference was not found between I to III (p=0.603). It was detected
between I and II (p=0.005), I to IV (p<0.001), II to III (p=0.006), II
to IV (p< 0.001), III to IV (p<0.001).

Table 1. The parameters of the routinely used sequences are given
TR

TE

FOV read

Slice

Slice thickness

BW

Average

Phase

PD TSE FS TRA

2380

36

190mm

23

3mm

155

2

100

PD TSE FS COR

1870

36

150mm

18

3.5mm

151

2

100

T1 TSE COR

635

9.3

180mm

18

3.5mm

153

2

100

PD TSE FS SAG

1970

36

180mm

19

4mm

151

2

100

(FOV = field of view, RT = repetition time, TE = echo time)
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Table 2. Comparison of tears, impingement, edema, and acromio-humeral distances of patients over 50 years old and under 50 years old
<50 years

Variables

≥50 years

p-value

No

Yes

No

Yes

Tear

96 (15.5%)

128 (20.6%)

33(5.3%)

364(58.6%)

<0.001

Impingement

83 (13.4%)

141 (22.7%)

34(5.5%)

363(58%)

<0.001

Edema
Acromion hypertrophy
Acromion
types

188 (30.3)

36 (5.8%)

275(44.3)

122(19.6%)

0.001

120 (%19.3)

104 (16.7%)

64(10.3%)

333(53.6%)

<0.001

I Flat

95 (15.3%)

116(18.6%)

0.246

II Curved

87 (14.0%)

211(33.9%)

0.016

III Hook

13 (2.1%)

40(6.4%)

0.156

29 (4.6%)

30(4.8%)

0.985

8.01±1.92

<50 years

0.029

IV Concave
Acromio-humeral distance mm (mean±SD)
(n: Number of individuals, SD: Standard deviation, %: Incidence rate)

Table 3. Distribution of shoulder tear types, acromion type, impingement, acromion hypertrophy, edema, the acromio-humeral distance (AHD)

41.82±12.60

Partial Articular
tear
52.11±11.05

63.70±9.86

53.56±13.17

Male

62(9.9%)

37(5.9%)

63(10.1%)

66(10.6%)

16(2.5%)

244(39.3%)

Female

67(10.7%)

31(4.9%)

92(14.8%)

121(19.5%)

66(10.6%)

377(60.7%)

Right

68(10.9%)

40(6.4%)

70(11.3%)

116(18.7%)

50(8.1%)

344(55.4%)

Left

61(9.8%)

28(4.5%)

85(13.7%)

71(11.4%)

32(5.2%)

277(44.6%)

Flat

53(8.5%)

27(4.3%)

50(8.1%)

63(10.1%)

18(2.9%)

211(33.9%)

Curved

43(6.9%)

31(4.9%)

77(12.4%)

93(14.9%)

54(8.7%)

298(47.9%)

No tear

Variables, [n (%)]
Gender
Shoulder

Acromion types

Acromion types
Impingement

Acromion hypertrophy

Entesopathies/
Edema

Partial Bursal
tear
53.39±12.30

Full-thickness
tear
57.87±9.71

Complete rupture

Total

Hook

10(1.6%)

7(1.1%)

13(2.1%)

16(2.6%)

7(1.1%)

53(8.5%)

Concave

23(3.7%)

3(0.5%)

15(2.4%)

15(2.4%)

3(0.5%)

59(9.5%)

Total

129(20.7%)

68(10.9%)

155(24.9%)

187(30.1%)

82(13.2%)

621(100%)

None

64(10.3%)

10(1.6%)

29(4.7%)

12(1.9%)

2(0.3%)

117(18.8%)

Mild

52(8.3%)

41(6.6%)

87(14%)

85(13.7%)

23(3.7%)

288(46.3%)

Moderate

13(2.1%)

17(2.7%)

39(6.2%)

87(14%)

49(7.9%)

39(6.2%)

Hard

0(0%)

0(0%)

0(0%)

3(0.5%)

8(1.28%)

11(1.7%)

None

102(16.4%)

20(3.2%)

43(6.9%)

15(2.4%)

4(0.6%)

184(29.6%)

Mild

20(3.2%)

36(5.8%)

96(15.4%)

116(18.6%)

34(5.4%)

302(48.6%)

Moderate

7(1.1%)

12(1.9%)

15(2.4%)

49(7.9%)

39(6.2%)

122(18%)

Hard

0(0%)

0(0%)

1(0.2%)

7(1.1%)

5(0.8%)

13(2.1%)

Yes

11(1.7%)

17(2.7%)

36(5.8%)

70(11.2%)

24(3.8%)

158(25.4%)

No

118(19%)

51(8.2%)

119(19.1%)

117(18.8%)

58(9.3%)

463(74.5%)

8.32±2.16

7.95±1.29

7.98±1.78

7.46±1.71

5.44±2.37

7.56±2.08

Acromio-humeral distance mm (mean±SD)

(n: Number of individuals, SD: Standard deviation, %: Incidence rate)
Table 4. Distribution of acromion types, gender, shoulder side, and acromio-humeral distance
Variables, n (%)

Acromion types

Total

Gender

Shoulder

Male

Female

Right

Left

Acromio-humeral distance (millimeter)
(mean ±SD)

211(33.9%)

85(13.6%)

126(13.7%)

128(20.6%)

83(13.3%)

7.51±1.65

298(47.9%)

114(18.3%)

184(29.6%)

169(27.2%)

129(20.7%)

6.96±1.81

53(8.5%)

20(3.2%)

33(5.3%)

26(4.1%)

27(4.3%)

7.86±2.21

59(9.5%)

25(4%)

34(5.4%)

21(3.3%)

38(6.1%)

10.49±2.10

621(100%)

244(%)

377(60.7%)

344(%)

277(44.6%)

7.56±2.08

Distribution

(n: Number of individuals, SD: Standard deviation, %: Incidence rate)
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There are statistical differences between impingement and ACH
(p<0.001), between tear and impingement (p<0.001), and between
tear and ACH (p<0.001).

Figure 1. Acromion types are shown schematically. 1) Flat, 2) Curved, 3) Hook,
4) Concave

Figure 3. PD coronal plane RCT types a) Articular side partial RCTs (star) b)
Bursal side partial RCTs (star) c) Full-thickness RCTs (arrow) and caput humerus
contusion (star) and acromioclavicular hypertrophy (arrowhead) d) Complete
RCT's (arrow) and reduction in the acromio-humeral distance (AHD) (2.35 mm)
and acromioclavicular hypertrophy (star)

Figure 4. a) Mild (grade 1) impingement (star), b) Moderate (grade 2) impingement
(star), enthesopathy and edema (arrowhead), c) Hard (grade 3) impingement (star)
and complete RCTs and musculotendinous regression (arrow)

Discussion
Rotator cuff tears (RCTs) are a common shoulder disease among
older people. In addition to known risk factors such as systemic
diseases, age, and dominant arm, there are studies reporting
associations between the acromion types and RCTs [4,6–8].

Figure 2. Acromion types in PD sagittal oblique plane. a) Flat type, b) Curved type,
c) Hook type, d) Concave type

Morphological features of acromial shapes may be valuable in the
diagnosis and treatment of subacromial pathologies. Using T2W
MRI coronal oblique images, measurements of acromio-humeral
distance, acromial index, and lateral acromial angle can be a
valuable aid in the evaluation of patients with suspected rotator
cuff disease [9].
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Acromion type distribution has been investigated in various
studies. The prevalence of acromion types at different rates has
been reported in different populations. In the literature review by
Natsis et al., the prevalence of acromion types was found to be
5.4-67.7% for type I, 24.2-83% for type II, and 0-42.4% for type
III [10].
In Polat et al. found that of total 516 patients, 116 patients (22.5%)
had flatted shape acromion (type I), 352 (68.2%) curved shape
acromion (type II), 10 (1.9%) hooked shape acromion (type III),
and 38 (7.4%) convex shape acromion (type IV) [11].
Ranie et al. [9] found that the least common acromion types in
the patient and control groups were type IV (3.6% and 10%,
respectively), and the most common type was type II acromion
(44.6% and 43.3%, respectively). In the studies of Kogantiet al.,
they found type I acromion in 14% (7), type II in 52%, and type
III and type IV acromion in 34% [12]. Ahmed Hasan et al. showed
that type III was seen in 43.8% and type IV was 6.3% of patients
[13]. This rate was quite high compared to the literature and was
not compatible with our rates.
In our study, it was found in type I 211 (33.9%), type II 298 (47.9%),
type III 53 (8.5%), type IV 59 (9.5%) patients, as indicated in
Table 4, with the data obtained from sagittal oblique plane images.
It is consistent with the studies mentioned above. While type III
was 1.9% in the article examining the population in our country,
this rate was found to be higher (33.9%) in our study. Type II was
reported higher (68.2%) and type I (22.5%) lower than ours.

Med Science 2022;11(3):1264-7

literature.
Neer et al., Biglianiet al., Ahmed Hassan et al. (p = 0.06), and
Balke et al. represented associations between type III acromion
and RCT [3,6,8,13]. On lateral radiographs, Bigliani et al and
Hirano et al examined the shape of the attraction. They found that
patients with type III acromion shapes had a higher incidence of
RCTs than patients with type II or type I acromion shapes [6,18].
Hirano et al. reported that acromial shape affects RCT size [18].
Rania et al. also reported that type III acromion was significantly
associated with full-thickness RCT (p=0.016) [9].
On the contrary, there are articles reporting that there is no
association between acromion type III and RCT. Kim et al. [19]
found no association between severity of RCTs and acromion
types and left or right joint side. In addition, gender and the side
of the affected shoulder were investigated and no relationship was
found between them (p=0.709). In the study of Hirano et al., when
looking at patients with and without RCTs, no association was
reported between type III acromion shape and RCT [18]. These
findings show us that type III acromion is not always associated
with RCT formation.
Koganti et al. reported a statistically significant relationship
between type II and RCTs. [12]. In this study, although the number
of type III acromion increased in the age of 50 and over, no
statistically significant relationship was found between the RCT,
and a statistically significant relationship was found between type
II and RCTs.

Paraskevaset al. found that flatted type (type I) was more frequently
seen in females (56.5%) and type III was more frequently seen in
the male group (56.2%) [14]. Muhammed et al. represented that
type III was more frequently seen in the male group [15]. In our
study, type II acromion is observed more frequently in women.
Acromion type III was found in 20 (3.2%) patients in males and 33
(5.3%) in females, and no significant difference was found.

We think that the differences between the findings of the studies
mentioned above may be related to the genetic, osteological factors,
age groups, mechanical irritation of the rotator cuff tendons,
microvascular circulation, and secondary diseases affecting them,
and the possibility of originating from the coracoacromial ligament
due to degeneration. There is a need for studies with larger series
and examining these issues.

In the present study, when tears under the age of 50 were evaluated,
no tears were detected in 96 (15.5%) cases, and RCTs (Figure 3)
of varying degrees were present in 128 (20.6%) cases. While no
tears were detected in 33 (5.3%) cases at the age of 50 and above,
RCTs were detected in 364 (58.6%) cases, which was statistically
significant (p<0.001). In this study, type III under 50 years of age
was 13 (2.1%), and type III was 40 (6.4%) at age 50 and older and
was evaluated as compatible.

An association was found between RCTs and females (p<0.001).
When the RCTs were evaluated, it was determined to male 182
(37%) and females 310 (67%), which differs from previous
publications [5,15,21]. We think that this is because our females
are more delicate as stated in the literature [7,12].

Rotator cuff tears increase with age and peak in the fifth and sixth
decades. Uhthoff et al. [16] and Ozaki et al. [17] reported that the
pathogenesis of rotator cuff diseases is an intrinsic process. They
reported that rotator cuff dysfunction increases with age. Various
microvascular studies have found that vascularity in the rotator
cuff tissue decreases as people age [12,16]. Over the age of 50, a
complete RCT is most commonly detected in their study [12,16].
In this study, RCT was observed in 128 (20.6%) patients under
the age of 50 in all tear types, while this number was found to be
364 (58.6%) in patients aged 50 and over. Due to intrinsic and
extrinsic degenerative changes and age, tears were found to be 2.8
times more common in patients aged 50 years and older than those
under 50 years of age. Our findings were evaluated following the

When all RCTs were evaluated, the right side was detected in 276
(56%) and the left side in 244 (44%) patients. In terms of left or
right shoulder, a statistically significant correlation was not found
(p<0.065) in this study. This has been evaluated as compatible with
the literature [5,15,21]. When evaluated in terms of subacromial
distance, Polatet al. [11] showed that there was no significant
difference between male and female patients and right and left
shoulders (p=0.309, p=0.454, respectively).
Examining the relationship between full-thickness rotator cuff
ruptures (FTRCT) and AHD, Saupe et al. reported a significant
association between a shorter AHD and RCT [20]. Goutallier et
al. demonstrated that an AHD of less than 6 mm was statistically
significantly associated with FTRCTs [21]. Contrary to this study,
Polat et al. [11] reported that no significant difference was observed
in the AHD between patients with and without os acromiale (p =
0.306).
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In our study, it was 8.32±2.16 mm in AHD without tears, 7.95±1.29
mm in A type partial tear, 7.98±1.78mm in B type partial tears,
7.46±1.71mm in FT tears, 5.44±2.37mm in C type tears, and
7.56±2.08mm in total. It was evaluated following the literature
because it was less than 6 mm, especially in C-type tears.

5.

Almokhtar AA, Qanat AS, Mulla A, et al. Relationship between acromial
anatomy and rotator cuff tears in saudi arabian population. Cureus.
2020;12:e8304.

6.

Bigliani LU, Ticker JB, Flatow EL, et al. The relationship of acromial
architecture to rotator cuff disease. Clin Sports Med. 1991;10:823-38.

When investigating the relationship between the types of
acromion, impingement syndrome, and rotator cuff tears, Bigliani
et al., Neer et al., and Nyfeller et al. found a statistically significant
relationship [6-8]. In our study, regardless of the type of acromion,
impingement (Figure 4) is more prominent at the age of 50 and
above [no impingement under 50 years of age 83 (13.4%), there
is 141 (22.7%); We found a statistically significant relationship
between the age of 50 and older, no impingement 34 (5.5%),
present 363 (58%)] and RCT's (p< 0.001). This was consistent
with the literature.

7.

Richard WN, Clément MLW, Atul S, et al. Association of a large lateral
extension of the acromion with rotator cuff tears. The Journal of Bone &
Joint Surgery. 2006;88:800-5.

8.

Neer II CS. Anterior Acromioplasty for the Chronic Impingement Syndrome
in the Shoulder a preliminary report by Charles S. J Bone Joint Surg Am.
1972;54:41-50.

9.

Rania E. Mohamed, Dina M, Abo-Sheisha. Assessment of acromial
morphology in association with rotator cuff tear using magnetic resonance
imaging. Egyp J Radiol Nuc Med. 2014;45:169-80.

This study has some limitations. Our study is a cross-sectional
study and retrospective analysis. Therefore, limited clinical
information is available. Moreover, no comparison was made with
the control group. The prevalence of the dominant hand in our
study is unknown. This can affect the factor related to the right or
left side of the RCTs.
Conclusion
There was no relationship between acromial shape and gender.
However, from the point of view of acromial shape, supraspinatus
injury and gender were significantly related, namely; right-sided
partial tear injuries are more common in females ≥50 years of age
with type II acromion shape than with other RCTs.
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Abstract
To identify the incidence and characteristics of liver enzyme elevations following initiation of biological treatments in patients with rheumatological diseases. Patients with
rheumatological diseases taking biological treatments were analyzed retrospectively for new onset liver test abnormalities. Disease type, duration of treatment, concomitant
medications, hepatitis b status and laboratory tests were recorded. Elevation of transaminases was defined as grade 1 if ALT elevation was 2–3 times the ULN, grade 2 if
ALT ≥3xULN and grade 3 if ALT was ≥5xULN. RUCAM score was used to assess likelihood of causal association between liver toxicity and biological treatments. A total
418 patients were included. 46 (11%) patients had grade 2 ALT elevation. Mean treatment duration to ALT elevation from baseline was 200.5±255.4 and 67.3±54.0 days for
patients with grade 2 and grade 3 ALT elevation, respectively (p:0.001). DMARDs use and the type of the biological agent used were not different for patient with grade 2
ALT elevation or not. 29 (6.9%) patients had RUCAM score of 3-5, thus possibly having DILI. No patient had RUCAM score of six or higher. Mild and transient enzyme
elevations are relatively frequent with biological treatments. But, likelihood of causal association between liver toxicity and these therapies is usually low. Concurrent medications should be reviewed cautiously in each issue.
Keywords: Anti-TNF, biological agents, liver toxicity

Introduction
Several prescribed and herbal medications could be associated
with drug-induced liver injury (DILI). DILI accounts for 10%
of all acute hepatitis cases and is the leading cause of acute liver
failure in USA [1,2]. Medications used in rheumatologic diseases
could be related occasionally with liver test abnormalities. Nonsteroidal anti-inflammatory drugs (NSAID) and methotrexate have
been frequently used in rheumatological diseases and could result
in significant hepatotoxic injury [3]. Over last decades, significant
changes in the treatment of rheumatological diseases have
occurred. Anti-tumor necrosis factor (TNF)-α agents and other
biological agents have been increasingly used for the treatment
of patients with rheumatic diseases. However, most of these
agents have been reported to be associated to some extent with
hepatotoxic injury [4,5]. Currently, five TNF-α antagonists have
been approved for clinical use: infliximab (IFX), adalimumab

*Corresponding Author: Filiz Araz, Adana Baskent University Dr. Turgut Noyan
Education and Research Center, Department of Gasroentrology Adana, Turkey
E-mail: filizaraz2@hotmail.com

(ADA), certolizumab pegol (CER), etanercept (ETA) and
golimumab (GOL). Other biological agents with increasing use
in rheumatological diseases include tofacitinib (JAK inhibitor),
tocilizumab (humanized monoclonal antibody against interleukin
(IL)-6 receptor), secukinumab (human monoclonal antibody
against IL-17-A), abatacept (fusion protein composed of Fc
region of Ig G1 fused to the extracellular domain of cytotoxic
t-lymphocyte associated protein-4 (CTLA-4)) and ustekinumab
(monoclonal antibody against IL-12 and IL-23). Increasing
number of cases of liver injury with anti-TNF-α agents have been
reported [6,7]. DILI is defined as alanine aminotransferase (ALT)
>3× upper limit of normal (ULN) or an increase to >3× baseline
if baseline was abnormal [8]. DILI secondary to biological
agents may not be differentiated from other causes of abnormal
liver tests in patients with rheumatological diseases duo to the
frequent use of NSAII, methotrexate and other medications.
The aim of this study is to determine the frequency and nature
of liver test abnormalities among patients with rheumatological
diseases receiving biological agents and to define the most likely
underlying etiology and associated patient-related factors in a
single tertiary center.
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Material and Methods
This retrospective study included all consecutive patients treated
with biological agents in Adana Baskent University Dr. Turgut
Noyan Education and Research Center from January 2011 to
June 2020. The study was approved by the Institutional Review
Board of Adana Baskent University Dr. Turgut Noyan Education
and Research Center. Patients having diagnosis of rheumatoid
arthritis, psoriatic arthritis, ankylosing spondylitis or other
spondyloarthropathies treated with at least one of biological agents
including infliximab, adalimumab, etanercept, certolizumab pegol,
golimumab, tocilizumab, tofacitinib, secukinumab, or abatacept
and followed for at least six months were included. Comorbid
diseases, alcohol use, disease duration, duration of treatment with
biological agent and concomitant medications (including disease
modifying drugs (DMARDs), isoniazid, steroids, NSAIDs) were
recorded for all patients.
Laboratory parameters, including complete blood count, liver
enzymes, hepatitis B and C serological tests (Hbsag, anti-hbs ab,
anti hbc Ig G, anti-HCV) obtained on regular follow ups were
recorded. Patients were grouped as uninfected (Hbsag: negative,
antihbs: negative), Hbsag positive (Hbsag: positive) and anti
hbc: positive/ Hbsag: negative. Basal and peak ALT levels were
detected. Upper limit of normal for ALT levels were accepted as
33 units/L for males and 25 units/L for females [9]. Elevation of
transaminases was defined as grade 1 if ALT elevation was 2–3
times the ULN, grade 2 if ALT elevation was equal or more than 3
times the ULN and grade 3 if ALT was ≥5xULN. Type and duration
of biological agent and concomitant medication used at the time of
peak ALT elevation were recorded separately. The Roussel Uclaf
Causality Assessment Method (RUCAM) score includes clinical
and pathological outcomes to define the likelihood that liver injury
is caused by specific drug exposure [10]. RUCAM scoring was
applied in all patients with abnormal liver tests (ALT>3xULN) to
assess the likelihood of DILI. A score of 0 or lower excludes DILI
and 1-2 means unlikely DILI. Whereas scores of 3-5, 6-8 and >8
for RUCAM point to possible, probable and highly probable DILI,
respectively [10,11].
Exclusion criteria included age <18 years, non-compliance with
treatment and regular follow-up, diagnosis of chronic liver disease
including primary sclerosing cholangitis, cirrhosis or primary
biliary cholangitis.
Statistical analysis
Statistical analysis was performed using SPSS software (version
23.0, IBM Corp., Armonk, NY, USA). Normally distributed
continuous variables were described as means±standard deviations
and compared by using the t-test. For comparison of categorical
variables, Chi-squared test was used. Univariate logistic regression
test was used to define risk factors for grade 1 and grade 2 enzyme
elevations. Values of p<0.05 were considered indicative of
statistical significance.
Results
From January 2011 to June 2020, 418 patients treated with
biological agents and followed on Rheumatology Clinic of Adana
Baskent University Dr. Turgut Noyan Education and Research
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Center were included. The mean age of patients was 49.7 ±13.4
years. 253 patients (60.5%) were female. Indications for therapy
with biological agents were ankylosing spondylitis in 193 (46.2%),
rheumatoid arthritis in 172 (41.1%), psoriatic arthritis in 35 (8.4%)
and other spondyloarthropathies in 18 (4.3%) patients. Total of
354 patients (84.7%) were being treated with disease - modifying
anti- rheumatic drugs (DMARDs) including methotrexate (MTX),
sulfasalazine (SLZ), leflunomide (LEF), or hydroxychloroquine
(HCQ) concurrently with biological agents. The mean treatment
duration with biological agents was 66.1±29.3 months. Treatment
modalities included anti-TNF treatments in 393 (94.0%) and
other agents (including tocilizumab, tofacitinib, secukinumab
or abatacept) in 25 (6%) patients. Demographic and laboratory
findings of all patients are shown in table 1.
A total of 115 (27.5%) patients had ALT elevation of more than
2 times the ULN (grade 1), while ALT >3xULN (grade 2) and
ALT>5x ULN (grade 3) were seen in 46 (11%) and 12 (2.9%) of
all patients, respectively. Age, gender, disease type, disease age,
DMARDs use, and type of the biological agent used were not
different among patients with and without grade 2 ALT elevation
(p>0.05). Compared to patients with normal ALT levels, basal
ALT (p: 0.027) was higher and biological treatment duration (p
0.019) was longer among patients with grade 2 ALT elevation.
INH use was also significantly more frequent among patients with
ALT >3xULN (p:0.003). Four (3.7%) of 107 patients with Hbsag
negativity and anti-hbc positivity had grade 2 ALT elevation, while
41 (13.3%) of 308 patients uninfected with hepatitis B had grade 2
ALT elevation (p:0.034). ALT elevation rate among uninfected and
Hbsag positive patients were similar, while it was lower among
hbsag: negative/anti-hbc: positive group. Anti-hbc positivity
was not related with ALT elevation for cases taking biological
treatment without pre-emptive anti-viral treatment. Table 2 shows
demographics of patients with ALT>3xULN and ALT<3xULN.
132 patients had ultrasound examination which revealed normal
findings in 47 patients, while mild and moderate to severe steatosis
in 44 and 41 patients, respectively. Rate of grade 2 ALT elevation
was similar between these groups (p>0.05). No patient had
alkaline phosphatase elevation of more than 2 times the ULN or
total bilirubin over 1.5mg/dl.
Univariate regression analysis identified INH treatment (p:0.002,
OR=2.741), duration of biological treatment (p:0.021, OR=1.010)
and basal ALT (p:0.003, OR=1.026) as risk factors for grade 2
hepatocellular toxicity (ALT >3x ULN) (Table 3).
Mean treatment duration to ALT elevation from baseline was
200.5±255.4 and 67.3±54.0 days for patients with grade 2 and
grade 3 ALT elevation, respectively (p:0.001). RUCAM scores
did not differ between these group of patients (p>0.05) (Table 4).
No patient in cohort had RUCAM score of ≥6, meaningly no case
of probable or highly probable of biological agent related DILI
was detected. 17 of 46 patients with ALT >3xULN had RUCAM
score of 1-2, thus having unlikely DILI. Remaining 29 (6.9%)
patients had RUCAM score of 3-5, thus possibly having DILI.
Only 4 patients had RUCAM score of five. In 7 out of 29 patients,
anti-TNF treatment (1 infliximab, 3 etanercept, 2 adalimumab and
1 golimumab) was switched to an alternative biological agent.
Remaining patients continued the biological treatment. Steroid
treatment was not used in any patient with RUCAM score of ≥3.
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Table 1. Demographics and laboratory tests of all patients

All patients (n:418)
49.7 ±13.4
n (%)
253 (60.5)
AS
193 (46.2)
RA
172 (41.1)
Underlying disease
n (%)
PSA
35 (8.4)
SPA
18 (4.3)
Methotreate
155 (37.1)
Leflunomide
75 (17.9)
DMARDs
n (%)
Sulfasalazine
81 (19.4)
Hydroxychloroquine
62 (14.8)
Infliximab
42 (10)
Adalimumab
155 (37.1)
Etanercept
108 (25.8)
Golimumab
50 (12)
Treatment
n (%)
Certolizumab pegol
38 (9.1)
Tocilizumab
18 (4.3)
Secukinumab
3 (0.7)
Tofacitinib
3 (0.7)
Abatacept
1 (0.2)
Uninfected
308 (73.7)
Hepatitis B status
n (%)
Hbsag (+)
3 (0.7)
Hbsag (-), anti Hbc (+)
107 (25.6)
Anti-HCV positive
6 (1.4)
Isoniazid use
95 (22.7)
Basal ALT*
25.5 ±14.6
Peak ALT*
52.6± 47.0
ALP *
84.1 ±23.3
Total bilirubin*
0.57± 0.22
Grade 1 (> 2xULN)
115 (27.5)
Abnormal ALT
n (%)
Grade 2 (> 3xULN)
46 (11)
Grade 3 (> 5xULN)
12 (2.9)
Diabetes Mellitus
61 (14.6)
Hypertension
73 (17.5)
Hypothyroid
19 (4.5)
Comorbidities
n (%)
Obesity
18 (4.3)
Crohn’s Disease
7 (1.7)
Ulcerative Colitis
4 (0.96)
Abbreviations: ALT: Alanine aminotransferase, ULN: Upper limit of normal, HCV: Hepatitis C Virus, AS: Ankylosing spondylitis, RA: Rheumatoid arthritis, PSA: Psoriatic arthritis, SPA: Spondyloarthropathies, DMARD: Disease modifying drugs. *Mean ± Standard Deviation
Age (years)*
Female

Table 2. Characteristics of patients with and without liver test abnormality
ALT>3xULN (n:46)
ALT<3xULN (n: 372)
P
Age *
49.1±12.3
49.8±13.5
Female /Male
29/17
224/148
0.735
Duration of biological treatment (months)*
66.1±29.2
53.9±33.1
0.75
Time to onset (days)*
200.5±255.4
N/A
0.019
Disease age *
11.4±7.9
9.6±6.7
Basal ALT*
32.2±22.1
24.6±13.3
0.098
Peak ALT*
143.41±91.23
41.44±18.09
0.027
RUCAM*
2.89±0.99
-<0.0001
Disease
n (%)
AS
19(41.3)
174(46.8)
RA
23(50)
149(40.1)
0.571
PSA
3(6.5)
32(8.6)
SPA
1(2.2)
17(4.6)
DMARDs
n (%)
38(82.6)
316(84.9)
0.666
Methotrexate
n (%)
20(43.5)
135(36.3)
0.419
Leflunomide
n (%)
9(19.6)
66(17.7)
0.839
Sulfasalazine
n (%)
5(10.9)
76(20.4)
0.165
Hydroxychloroquine
n (%)
3(6.5)
59(15.9)
0.224
Isoniazid
n (%)
19(41.3)
76(20.4)
0.003
Hep B status
Uninfected
41(89.1)
267(71.8)
Hbsag (+)
1(2.2)
8(2.1)
0.034
Hbsag (-), anti Hbc (+)
4(8.7)
97(26.1)
n (%)
Peak biological agent
Infliximab
6(14.3)
36(85.7)
Adalimumab
16(10.3)
139(89.7)
Etanercept
11(10.2)
97(89.8)
Golimumab
4(%8)
46(92)
Certolizumab pegol
4(10.5)
34(89.5)
0.142
Tocilizumab
4(22.2)
14(77.8)
Secukinumab
0(0)
3(100)
Tofacitinib
0(0)
3(100)
Abatacept
1(100)
0(0)
Abbreviations: ALT: Alanine aminotransferase, ULN: Upper limit of normal, RUCAM: Roussel Uclaf Causality Assessment Method, AS: Ankylosing spondylitis, RA:
Rheumatoid arthritis, PSA: Psoriatic arthritis, SPA: Spondyloarthropathies, DMARD: Disease modifying drugs. *Mean ± Standard Deviation
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In 8 out of 12 patients with grade 3 ALT elevation, hepatocellular
toxicity was associated with INH and with one exception, liver
tests were normalized after the cessation of INH. In one patient
therapy was changed from adalimumab to certolizumab pegol for
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full normalization of liver tests. NSAIDs were causative agents for
liver toxicity for 2 other patients. Leflunomide and methotrexate
were causative agents for remaining two patients. Liver tests were
normalized on follow up for all those patients.

Table 3. Univariate analysis of risk factors for grade 1 and grade 2 liver enzyme elevations
ALT>2x ULN (n: 115)
Age
Female /Male
Duration of biological treatment (months)
Time to onset (days)
Disease age
Basal ALT
Peak ALT
Disease
AS
RA
PSA
SPA
DMARDs
Methotrexate
Leflunomide
Sulfasalazine
Hydroxychloroquine
Isoniazid
Hep B status
Uninfected
Hbsag (+)
Hbsag (-), anti Hbc (+)
Peak biologic agent
Infliximab
Adalimumab
Etanercept
Golimumab
Certolizumab pegol
Tocilizumab

ALT>3x ULN (n: 46)

p

OR; 95% CI

p

OR; 95% CI

0.390
0.930
0.015
0.154
0.457
0.001
0.001

0.993; 0.977-1.009
0.980; 0.632-1.522
1.008; 1.002-1.014
1.005; 0.988-1.012
1.012; 0.981-1.043
1.036; 1.020-1.053
1.259; 1.186-1.337

0.734
0.711
0.021
0.095
0.101
0.003
0.001

0.996; 0.974-1.019
0.887; 0.471-1.672
1.010; 1.001-1.018
1.007; 0.999-1.016
1.033; 0.994-1.074
1.026; 1.009-1.043
1.203; 1.120-1.291

0.708
0.434
0.644
0.306
0.091
0.234
0.219
0.356
0.028
0.005

1.510; 0.538-4.243
1.208; 0.541-2.696
1.273; 0.802-2.021
1.178; 0.911-3.469
1.306; 0.841-2.026
1.400; 0.818-2.395
0.766; 0.435-1.349
0.449; 0.220-0.917
2.004; 1.234-3.254

0.581
0.558
0.815
0.293
0.678
0.342
0.761
0.129
0.098
0.002

0.539; 0.068-4.276
0.859; 0.240-3.071
1.414; 0.741-2.697
0.842; 0.373-1.899
1.350; 0.726-2.511
1.128; 0.519-2.449
0.475; 0.181-1.243
0.363; 0.109-1.208
2.741; 1.447-5.191

0.090
0.344
0.058

1.908; 0.501-7.266
0.589; 0.341-1.018

0.050
0.848
0.014

0.814; 0.099-6.679
0.269; 0.094-0.769

0.811
0.307
0.227
0.242
0.662
0.749

0.821; 0162-4.152
0.448; 0.096-2.092
0.381; 0.080-1.820
0.376; 0.073-1.938
0.693; 0.134-3.575
1.333; 0.230-7.743

0.399
0.102
0.112
0.094
0.212
0.849

0.567;0.151-.2120
0.391; 0.127-1.204
0.386; 0.119-1.250
0.296; 0.071-1.233
0.400; 0.095-1.685
0.120; 0.075-0.692

n (%)

n (%)
n (%)
n (%)
n (%)
n (%)
n (%)
n (%)

n (%)

Abbreviations: ALT: Alanine aminotransferase, ULN: Upper limit of normal, RUCAM: Roussel Uclaf Causality Assessment Method, AS: Ankylosing spondylitis, RA:
Rheumatoid arthritis, PSA: Psoriatic arthritis, SPA: Spondyloarthropathies, DMARD: Disease modifying drugs.
Table 4. Comparison of time to onset and RUCAM scores for gr 2 and 3 transaminase elevations
Time to onset (Days)*
RUCAM*

ALT > 5x ULN (n:12)

ALT >3xULN (n:46)

p

67.3± 54.0
3.16± 1.11

200.5 ±255.4
2.79 ±0.94

0.001
0.269

Abbreviations:ALT: Alanine aminotransferase, ULN: Upper limit of normal, RUCAM: Roussel Uclaf Causality Assessment Method, *Mean ± Standard Deviation

Discussion
We investigated the incidence of liver test elevation among
418 patients under biological treatment due to rheumatological
diseases. Grade 1 ALT elevation was relatively frequent, but grade
2 enzyme elevation was less common, seen in 46 (11%) of all our
patients. Only 29 patients (6.9%) had RUCAM score of ≥3, with
no patient having RUCAM score of ≥6. Thus, no patient in our
cohort had probable and highly probable case of DILI associated
with use of biological agent. The most common presentation of
liver toxicity has been reported to be hepatocellular type [12].
Similarly, no patient in our study had ALP more than 2 times the
ULN or total bilirubin level higher than 1.5 mg/dl.

In our study, 115 (27.5%) patients had ALT higher than 2 times
the ULN. Brazdilova et al. reported grade 1 ALT elevation (1-3 x
ULN) in 25.6 % of all patients undergoing anti-TNF treatment due
to rheumatological diseases. ALT above 3xULN was reported only
in 1.5% of all patients in that study [13]. As markedly different,
ALT elevation of more than 3xULN was seen in 46 (11%) of our
patients. Although in a different group of patients with inflammatory
bowel disease (IBD), a prospective observational study by Koller
et al. reported ALT elevation of less than 3× ULN in 26 (16%)
patients under infliximab treatment [14]. Mild and transient
enzyme elevation in this study was reported to be associated with
higher BMI score, presence of hepatic steatosis, longer disease
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duration, and infliximab monotherapy on multivariate analysis. In
our study, biological treatment duration, INH use and basal ALT
level were related with grade 2 liver enzyme elevation, while the
type of treatment was not. In a report by Parisi et al, elevated liver
enzymes were present in 39% of 176 IBD patients on infliximab.
Similar with our study, enzyme elevation was associated with
increased basal ALT (OR 3.854) and longer duration of infliximab
treatment (OR 1.030) [15]. In contrast with our study, in a study
with small number of patients, among patients with anti-TNF and
immunomodulator use INH chemoprophylaxis was not defined as
a strong risk factor for hepatotoxicity [16].
Mean duration of treatment to first ALT elevation was 200 days
(28.5 weeks) that is similar to 29 weeks reported by Shelton et al.
for IBD patients under TNF treatment [17]. In a report by Björnsson
et al. mean time to ALT elevation was 14 weeks following antiTNF treatment among patients mainly with rheumatologic
diseases. Nine of 11 patients with anti-TNF related liver toxicity
in this study were associated with infliximab use [18]. Infliximab
was used in 42 (10%) of all cohort in our study. This low use of
infliximab may explain the different mean time to ALT elevation in
our study. In literature, infliximab is the most commonly reported
anti-TNF to be associated with liver test abnormalities [17,18]. In
contrast to literature, incidence of grade 2 ALT elevation did not
differ according to the biological agent used in our study.

Med Science 2022;11(3):1268-73

assessment for any patient. Thus, histological basis for the mild
and transient ALT elevations which might be truly associated with
biological treatments is missed.
Conclusion
In conclusion, mild to moderate ALT elevation is seen relatively
frequently with use of biological treatments in rheumatological
diseases. Most of the ALT elevations were not specifically related
with anti-TNF or other biological agents and usually resolved
on follow-up without requiring any switch in treatment. Further
prospective and controlled studies are needed to identify risk
factors in biological agent-related toxicity and safe borders to
continue treatment in the case of liver toxicity.
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Abstract
This study aimed to explore the epidemiology, clinical stage, treatment modality, complications and prognosis of cases presenting to the emergency department with a
complaint of snakebite. Snakebite patients admitted to the emergency department between January 2012 and January 2021 were analyzed retrospectively. We retrieved epidemiological-demographic data of patients, procedures carried out in the emergency room, biochemical tests, final outcomes of inpatients, treatments administered during
hospitalization, and complications. A total of 123 snakebite cases were detected in the emergency department medical records from this period. 16 cases were excluded
from the study, and the remaining 107 cases were examined retrospectively. 15.9% (n=17) of snakebite cases were categorized as stage 0. Local symptoms were observed
in all stages, except for five patients; systemic complications were observed only in advanced stages. The most common local complication was pain (n=99, 91.6%), while
the systemic complication rate was 8.4% (n=9)Antivenom therapy was not administered to 14 (13.1%) patients, but it was applied to a total of 93 (86.9%) patients, with 74
(69.9%) receiving it in our center and 19 (17.8%) in external health centers. Antibiotherapy was administered to 93 (96.6%) of the patients, immobilization to 42 (39.3%),
erythrocyte suspension to 1 (0.9%), fresh frozen plasma to 2 (1.8%), and 1 (0.9%) fasciotomy. No adverse outcomes were observed at 6-month or 1-year follow-up. Complications should be evaluated based on the type of toxin and clinical stage, and then appropriate treatment should be commenced without any delay. This approach should
reduce or prevent the development of complications.
Keywords: Complications, snakebite, treatment

Introduction
Snakebite is a very serious and widespread public health problem in
tropical and subtropical regions. Of the 41 snake species currently
found in Turkey, 28 are non-venomous and 13 are venomous
snakes, with 10 of them belonging to the Viperidae family.
The venom of such snakes is mostly hematotoxic, and rarely
neurotoxic. This family can deliver large amounts of venom with
hematotoxic effects. Snakebite cases can exhibit a broad clinical
spectrum, ranging from mild and minor symptoms to systemic
complications and death [1,2] The patient’s clinical course
depends on various factors; including the level, type, amount
of toxin, location of the bite, and sensitivity of the individual.
In order to facilitate the treatment and monitoring of snakebite
cases, a grading system has been developed based on clinical
evidence [2]. When treatment and care are arranged according to

*Corresponding Author: Kemal Gokcek, Mugla Sıtkı Kocman University Training
and Research Hospital, Department of Emergency, Mugla, Turkey
E-mail: kmlgokcek@hotmail.com

this grading system, complications occur very rarely or not at all.
Our study, therefore, aimed to examine the epidemiology, clinical
grading, treatment modeling, complications and prognosis of cases
presenting to the emergency department with a complaint of snakebite.
Material and Methods
In this retrospective and single-center study, patients who were
admitted to our emergency department and hospitalized due to
snakebites were identified from the electronic patient database
and patient charts between January 2012 and January 2021
were included. A total of 123 snakebite cases were found in the
emergency department medical records and 16 patients were
excluded from the study sample because 6 patients lacked data, 4
patients refused admission and 6 patients were referred to another
hospital. The medical records of the remaining 107 patients were
reviewed retrospectively (Figure 1). This study was approved by
the Muğla Sıtkı Koçman University ethics committee (210051).
All patients included in the study were evaluated in terms of
gender, age, bite site, local and systemic complications, clinical
stages (Table 1), as well as treatment choices and care outcomes
[2].
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Table 1. Clinical grading, use of antivenom, and patient monitoring 2
Level of poisoning
No poisoning
Stage 0
Mild poisoning
Stage 1

Moderate poisoning
Stage 2

Severe poisoning
Stage 3

Clinical findings
Puncture wounds
No local or systemic symptoms
Minimal swelling around bite area or systemic symptoms.
Normal lab findings
(Normal platelet count)
Systolic blood pressure >90 mmHg
Advanced local symptoms
Pain, ecchymosis,
prolonged PTT,
Platelet Count<80000/μL,
Systolic blood pressure >90mmHg

Antivenom use
None

None

Discharged after 12 hours of
monitoring

2 vials of antivenom are recommended depend- Must be closely monitored in
ing on the severity of the poisoning.
the proper unit.

Advanced swelling, pain, necrosis, and bullouse lesions
Prolonged PTT,
Platelet Count <80.000/μL,
4 or more vials of antivenom are recommended
Systolic blood pressure <80mmHg,
depending on the severity of the poisoning.
Severe systemic symptoms and
coagulopathies Bleeding (nose, gastrointestinal bleeding etc.)

Laboratory findings are presented in Table 2. All cases were
categorized by the clinical grading system and evaluated
according to their clinical status, after which antivenom therapy
was administered accordingly. Eligible patients were treated with
European viper snake venom antiserum, provided by the Turkish
Ministry of Health, either through intramuscular injection of
10 mL vial or slow intravenous infusion of 100mg/mL equine
immunoglobulin, prepared in 100cc saline, for 60minutes. The
research data were analyzed on the SPSS software package
(version 21.0; SPSS Inc., Chicago, IL, USA).

Monitoring
Discharged after 8 hours of
monitoring

Must be closely monitored
in ICU.

The clinical grading of the cases was as follows: 17 (15.9%)
Stage 0; 66 (61.7%) Stage I; 22 (20.6%) Stage II, and 2 (1.8%)
cases Stage III. Routine parameters were analyzed in laboratory
tests. Serum glucose levels, alanine aminotransferase and
aminotransferase activities, and sodium and potassium levels
were normal. While increased white blood cell count (WBC
>10.2x103/μL) was detected in 28 patients at hospital admission,
leukocytosis was detected in 16 patients by tests conducted during
patient monitoring. However, there was no significant relationship
between WBC counts and clinical stages.
Except in five patients, local symptoms were observed in all stages,
while systemic complications were observed only in advanced
stages (Table 3,4). The most common local symptom was pain
(n=99. 91.6%).
The erythrocyte suspension was administered to patients with
hemoglobin values below 7.0g/dL and 20.8 hematocrit levels.
Clinical stages of patients and respective treatments are listed in
Table 5.
Antivenom therapy was not administered to 14 (13.1%) patients,
although a total of 93 (86.9%) cases were given antivenom therapy,
with the majority (n=74.69.9%) receiving it at our center and the
rest (n=19.17.8%) in another center.

Figure 1. Must be 'Flow diagram patient exam section'

Results
The age of patients in the study sample ranged between 3 and 89
years, with 53 (49.5%) female and 54 (50.5%) male. The mean
age of the patients was 44.87+2.11. The bite sites were as follows:
43 (40.2%) upper extremities, 63 (58.09%) lower extremities,
and 1 torso. As our hospital is a regional training and research
hospital, 69.2% of the patients presented directly to our emergency
department, and only 30.8% were referred from health centers and
clinics in the peripheral areas.

Antibiotherapy was administered to 93 (96.6%) of the patients,
immobilization to 42 (39.3%) erythrocyte suspension to 1 (0.9%),
fresh frozen plasma to 2 (1.8%) and fasciotomy to 1 (0.9%) of the
patients.
Only two of the 107 cases were categorized as Stage III and
transferred to the intensive care unit. Fifteen patients were
monitored in the emergency room, and since no complications
were observed and the bites were categorized as Stage 0, they were
discharged after 6 hours of monitoring; 15 patients were discharged
after 24 hours of monitoring, and 76 patients were discharged after
2-11 days of monitoring at various clinics because no permanent
complication developed. Only one patient, who was referred from
an external health center and didn’t receive antivenom treatment
in the early period died. Except for the death of this one patient
(0.9%), no other death was observed during the one-year follow-up.
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Table 2. Laboratory Findings of Patients
Laboratory tests

Mean±SD

White blood cell (x103/μL)

9.60±4.15

Hemoglobin (g/dL)

13.30±1.90

Hematocrit (%)

41.70±5.70

Platelet (x103/μL)

213.76±89.3

Glucose (mg/dl)

125.70±46

Blood urea nitrogen (mg/dL)

15.19±12

Creatinine (mg/dL)

0.77±0.46

Aspartate aminotransferase (U/L)

22.70±7.30

Alanine aminotransferase (U/L)

17.90±8.80

Sodium (Na) (mEq/L)

139.60±3.18

Potassium (K) (mEq/L)

4.18±0.50

Prothrombin time (PT) (s)

13.57±4.40

Partial thromboplastin time (PTT) (s)

25.80±5.10

International normalized ratio

1.12±0.50

Table 3. Local findings and clinical stages of patients
Complication
Pain
Erythema
Edema
Necrosis
Cellulitis

Number
98
60
84
2
11

%
91.6
56.1
78.5
1.2
10.3

Clinical stage
0-3
1-3
1-3
1-3
1-2

Table 4. Systemic complications and clinical stages of patients
Complication
Number
Systemic findings
9
Abnormal PT, PTT, and INR
7
Anemia
6
Elevated BUN and Creatinine
5
Vomiting
3
Confusion
2
Compartment syndrome
2
Abnormal vital signs
2
Thrombocytopenia
1
Dyspnea
1
PT: Prothrombin time; PTT: Partial thromboplastin
normalizedratio; BUN: Blood urea nitrogen

%
Clinical stage
8.4
3
5.3
3
4.5
3
3.7
2
2.2
2
1.5
3
1.5
3
1.5
3
0.7
3
0.7
3
time; INR: International

Table 5. Treatment options and clinical stages of patients
Treatment
Antibiotherapy
Tetanus prophylaxis
Snake antivenom
Immobilization
Fresh frozen plasma (FFP)
Erythrocytes suspension
Fasciotomy

Number
103
103
93
42
2
1
1

%
96.3
96.3
86.9
39.3
1.8
0.9
0.9

Clinical stage
0-3
0-3
2-3
2-3
3
3
3

Discussion
lthough the ratio of male and female patients in our study was close
to 1:1, previous work in the relevant literature shows that this ratio
is heavily biased towards the male gender, with the majority of
snakebite cases consisting of men [1,2]. The balanced ratio in our
study could be attributed to the fact that women constitute a large
portion of the agricultural labor force in our region.
The effect of snake venoms varies depending on certain factors
such as the bite site (the area of the body bitten), toxin sensitivity,
severity, amount, physiological and pathological indicators. The
most important of such factors appears to be the toxicity of the

venom. Although the majority of previous research reports that 9092% of snake bites occur in extremities, as in our study, snakebites
in the head, neck and torso can prove to be the most dangerous
ones [2,3].
Snake venom can cause various toxic effects in and around the
bite site, local complications such as pain, redness, increased
sensitivity, edema, and systemic complications such as fever and
nausea. It can also result in vomiting, conjunctival hemorrhages,
cerebral hematoma, compartment syndrome, heart failure,
arrhythmias, acute renal failure, toxic shock, coma, and ultimately
death [4]. While the rate of systemic complications was 8.4% in our
study, Cesaretli Y, Ozkan O. [4] reported a much higher incidence
at 24.76% in their review of the clinical and epidemiological
features of snakebites in Turkey between 1995 and 2004. This
difference could be explained by the widespread and timely use
of antivenom therapy both in our hospital and other health centers
in the peripheral areas, as well as increased awareness about the
importance of presenting to emergency departments as soon as the
snakebite occurs.
Patients are treated according to predetermined protocols; dry
bites without toxic effects are categorized as Stage 0, and no
antivenom is suggested, instead the patient is monitored in the
emergency room. Antivenom therapy should be administered to
patients with progressive local or systemic complications. Bites
with predominant local symptoms without systemic signs and
symptoms are called Stage I. Such patients can be discharged after
antibiotherapy, tetanus vaccination, symptomatic treatment and
monitoring.
Antivenom therapy is the main choice of treatment for patients
with progressive local or systemic complications. A review of
studies in the literature reveals that the incidence of antivenom
therapy varies between 16-80% [1,5,6]. In our study, however,
the rate of antivenom therapy administration was 86.9%. Besides
the Stage 2 and Stage 3 cases, it was given to Stage 1 cases and
patients with advanced local complications. No anaphylactic
reaction was observed in our study after antivenom therapy.
However, the study conducted by Şahan M. et al. in 2015 reported
that 2 anaphylactic reactions occurred in their patients [3]. The rate
of antivenom use was higher in our study than in other studies,
probably because patients were often referred to our hospital after
they had been given antivenom therapy at external health centers
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and patients directly presented to our hospital once they developed
advanced local complications due to more prevalent forest village
life-style in our region with subtropical climate, at a much higher
rate than the average of Turkey. In our study, we found the rate of
all local and systemic complications at around 22.5%, which is in
agreement with previous research, where this rate varies between
20% and 75% [1,5,7-9].
Snake venom is a toxic substance consisting of 70% water
and leukotrienes, 30% protein substances, phospholipases,
acetylcholinesterase, hyaluronidase, collagenase, antibacterials,
neurotoxins, hemotoxins, anticoagulants, cardiotoxins, hemolytic
factors, fibrinolytic enzymes, quinine, and histamine [10,11]. Toxins
can cause a variety of systemic effects, including leukocytosis,
thrombocytopenia, hypofibrinogenemia, bleeding disorders,
proteinuria, and azotemia [5,12,13]. However, leukocytosis has
been reported as a primary laboratory finding [5,14]. Although the
number of patients with WBC >10.2x103/μL was 28, the clinical
classification of these patients was determined as Stage 0 or Stage
1. However, there was no significant relationship between WBC
counts and clinical severity.
A substantial portion of the neurotoxic and haemotoxic effects
caused by the most common venomous snakes in Turkey [4] is
associated with the Viperidae family. In this study, erythrocyte
suspension was applied to only one patient due to anemia and
fresh frozen plasma was applied to two patients due to bleeding
diathesis. Daily checks of hemogram, PT, PTT and international
normalized ratio (INR) in intensive care and follow-up visits at the
ward can help prevent complications.
Patients should be evaluated according to their stage and treated
based on clinical evidence. Those graded as Stage 0 or Stage I can
be discharged if no systemic complications develop after 12 hours
of monitoring [2,15-17]. In our sample, 17 cases were Stage 0, but
2 of them were hospitalized given that they were pregnant, and
15 (14%) cases were discharged after 6-12 hours of monitoring.
A total of 4 cases (2 cases graded as Stage 0 and 2 cases graded
as Stage 1) were hospitalized because they were pregnant. There
is no previous research to explore snakebites in pregnant women
in the literature.
Reasons for death after snakebites often include inadequate first
aid, insufficient monitoring, and hesitation to accept antivenom
treatment. According to the World Health Organization,
approximately 35.000-50.000 people die from snakebites in the
world each year [2] .
In this study, 76.7% of the cases were hospitalized in the appropriate
clinic and 7.5% in the intensive care unit. One of our cases (0.9%)
died in the emergency department, but all of the remaining patients
were discharged after full recovery.
Limitations of the Study
This study has some limitations. İt is a retrospective study with
a relatively small sample size.The time it takes the patients to
reach this hospital was not measured. However, our study was not
designed specifically to address this issue.
Conclusion
In cases of snakebite, interventions by those lacking necessary
training and experience should be avoided, and emergency
department presentation should not be delayed. Even if the patient
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is graded as Stage 0, they should be kept under observation for at
least 8 hours. Antivenom therapy should be started without delay
in patients with indications. Complications caused by the toxins of
snake venom should be evaluated and appropriate treatment should
be applied effectively according to the stage of the snakebite.
Patients should also be followed up through daily hemogram and
bleeding diathesis tests. We believe that this approach can prevent
or reduce the development of complications.
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Abstract
Herein, we aimed to report the association between coronavirus disease 2019 (COVID-19) real-time polymerase chain reaction (RT-PCR) and computerized chest tomography (CT), along with hospitalization and mortality in rural secondary care, resource-limited hospital setting, without the capabilities to conduct RT-PCR or report
chest CT results in-house. We included patients admitted to the COVID-19 outpatient clinic between August 2020 and January 2021. COVID-19 RT-PCR was the standard
for diagnosis. Chest CT scans were categorized into negative, suspicious, or positive rather than using the COVID-19 Reporting and Data System (CO-RADS) system;
and pneumonia was classified into mild, moderate, and severe, rather than using the global CT involvement score (CTIS), as provided by outsourcing. Of 954 outpatients
admitted, 382 (40%) were RT-PCR positive, and 472 (49.5%) had pneumonia on chest CT. The sensitivity of the chest CT scans for RT-PCR positivity was 62.04%, and
specificity was 58.92%. Cohen’s kappa between the RT-PCR and chest CT results showed fair agreement (K=0.205, p=0.0001). Hospitalization and death rates were higher
in the RT-PCR positive patient population (p=0.001 and 0.0001). In cases with negative CT scans for pneumonia, the death rates were higher in the RT-PCR positive population (p=0.025, chi-square test). RT-PCR and chest CT had a fair agreement, and the sensitivity and specificity of chest CT scans for RT-PCR positivity were low. Death
rates were higher in RT-PCR positive, initial chest CTs negative patients, which underlines the importance of obtaining RT-PCR results in a resource-limited setting to
identify patients with a higher risk for mortality.
Keywords: Coronavirus; COVID-19; Viral Pneumonia

Introduction
Early diagnosis and appropriate isolation of patients with
coronavirus disease 2019 (COVID-19) can be complicated in
centers with limited resources. In a resource-limited setting,
computerized chest tomography (CT) can be a method for
COVID-19 triage [1]; however, published literature on the
correlation between chest CT and COVID-19 real-time polymerase
chain reaction (RT-PCR) tests shows conflicting results. Patients
with viral pneumonia may have a negative RT-PCR test [2,3],
and conversely, patients with a COVID-19 infection may have a
normal chest CT [4]. Moreover, previous literature reports a wide
variety of results regarding the association between RT-PCR and
chest CT results with hospitalization and mortality [5-9].

*Corresponding Author: Gokhan Tazegul, Ankara Polatlı Duatepe State Hospital,
Department of Internal Medicine, Ankara, Turkey
E-mail: drgtazegul@gmail.com

In this retrospective study, we aimed to report the association
between COVID-19 RT-PCR assays and chest CT scan results,
along with hospitalization and mortality outcomes, in rural
secondary care, resource-limited hospital settings, without the
capabilities to conduct RT-PCR tests or report chest CT results in
house.
Material and Methods
This retrospective analysis was approved by the institutional
review board of the Turkish Ministry of Health’s COVID-19
Scientific Research Studies, and permission for data access
was obtained from the hospital administration. The Ankara
Research and Training Hospital Ethics Committee approved this
study (Approval date: 29.07.2021, Approval number: 671). We
conducted this study per the Declaration of Helsinki, and patient
data were anonymized before analysis.
Study setting
This retrospective study was conducted in a 300-bed secondary
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care hospital in a rural part of Ankara, with no capability to perform
the COVID-19 RT-PCR assay in-house. We included all patients
admitted to the COVID-19 outpatient clinic between August 2020
and January 2021 during Turkey's second peak of transmission.
Samples for RT-PCR assays were routinely transferred twice per
day to a reference laboratory in a tertiary-care center. All patients
admitted to the COVID-19 outpatient clinic regularly underwent
RT-PCR assay tests. Chest CT scans were routinely carried out for
all patients in the clinic; however, written reports were provided
by a radiology outsourcing company with more than 20 different
radiologists.
Data acquisition
This study aimed to analyze the real-world data on the association
between COVID-19 RT-PCR assays and chest CT scan results and
hospitalization and mortality outcomes in a rural secondary care
hospital. The patient's age, gender, outcomes (hospitalization and
mortality), COVID-19 RT-PCR assay results, and chest CT scan
results were obtained from patient charts. We included: (1) patients
presenting to the COVID-19 outpatient clinic between August
2020 and January 2021 with suspected COVID-19; (2) patients
with complete data. We excluded: (1) patients aged under 18 years;
(2) scans that include motion artifacts; (3) interval between the
initial RT-PCR assay and chest CT scan longer than 48 hours.
The COVID-19 RT-PCR test was used as the standard for
diagnosis. The RT-PCR assay results were analyzed as either
positive or negative. Repeat RT-PCR testing was routinely
performed at intervals of 1 day or more for previous negative or
indeterminate tests. Additionally, patients with a contact history
with a confirmed COVID-19 case, clinical signs and symptoms
consistent with COVID-19, and typical radiologic findings were
considered clinically positive for the COVID-19 infection, even if
repeat RT-PCR tests were negative.
The scanner was a 16-slice Toshiba Alexion (Toshiba Medical
Systems, Japan). The chest CT scanning protocol was standard
without intravenous contrast, with three mm slices for mediastinal
and five mm for lung kernels. Reports of chest CT scan results were
provided into three groups: negative [COVID-19 Reporting and
Data System (CO-RADS) 1 equivalent)], suspicious (CO-RADS
2, 3, or 4 equivalent), and positive (CO-RADS 5 equivalent) for
COVID-19 infection, as provided by the radiology outsourcing
company [10]. The severity of COVID-19 pneumonia in patients
with a positive or suspicious chest CT scan was quantified by the
outsourcing company using a CT severity scoring [11,12], and
the resulting global CT involvement score (CTIS), from 0 to 25,
was categorized into three groups: mild, moderate, and severe
COVID-19 pneumonia. However, reports provided by the radiology
outsourcing company did not include CO-RADS classification
or CTIS scores; they only included the data mentioned earlier.
Additionally, radiologists were routinely blinded to patient data,
as CT scans were reported before RT-PCR results.
Statistical Analysis
SPSS statistical software (SPSS for Windows 23.0, IBM Corp.,
Armonk, N.Y., USA) and MedCalc Diagnostic Test Evaluation
Calculator were used for data analysis. Variables were presented
as frequency and percentage; and mean and standard deviations.
For comparisons, independent sample t- and chi-square tests were
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used. Fisher’s exact test (two-tailed) was used for 2x2 tables.
Diagnostic test statistics were expressed as percentages and
confidence intervals, as described elsewhere [13-15]. Cohen’s
kappa statistic was performed to determine consistency between
chest CT scans and RT-PCR results. Type I error was defined as
less than 0.05.
Results
A summary of 954 outpatients admitted to the COVID-19
outpatient clinic in our hospital between August 2020 and January
2021 is presented in Table 1. Of all the patients admitted, onethird were hospitalized, and 6.5% died in hospital. Forty percent of
the patients were RT-PCR positive, and 50% had suspicious (CORADS 2, 3, or 4 equivalent) or positive findings (CO-RADS 5
equivalent) for COVID-19 on chest CT scans. As classified by the
CTIS score, 472 patients (49.4%) had pneumonia according to the
chest CTs, 53.1% had mild, 38.1% had moderate, and 8.6% had
severe pneumonia.
Table 1. Summary of Patient Characteristics
No. of patients

954

Age

52.9 ± 18.8

Gender
Female

462 (48.4%)

Male

492 (51.6%)

Negative

572 (60%)

Positive

382 (40%)

Negative for COVID-19

482 (50.5%)

Suspicious for COVID-19

86 (9%)

Positive for COVID-19

386 (40.5%)

No pneumonia

482 (50.5%)

RT-PCR assay result

Chest CT reported as

COVID-19 CTIS score group
Mild

251 (26.3%)

Moderate

180 (18.9%)

Severe

41 (4.3%)

Outpatient care

638 (66.9%)

Hospitalization

316 (33.1%)

Death

62 (6.5%)

Outcomes

Data for categorical variables were presented as frequency and percentage; continuous variables were expressed as mean±standart deviations. RT-PCR: real time
polymerase chain reaction, CT: computerized tomography, COVID-19: coronavirus disease 2019, CTIS: CT involvement score

The RT-PCR positive and negative patients were similar regarding
gender distribution. However, RT-PCR positive patients were six
years older than RT-PCR negative patients (p=0.0001, independent
samples t-test). The RT-PCR positive patients had a higher rate
of positive chest CT scans and a lower rate of negative scans;
suspicious scan rates were similar between RT-PCR positive and
negative patients (p=0.0001, chi-square tests). Among the patients
with pneumonia, mild and moderate pneumonia was higher in
RT-PCR positive patients, whereas severe pneumonia was similar
in RT-PCR positive and negative patients (p=0.0001, chi-square
tests). Hospitalization and death rates were higher in the RT-PCR
positive patient population (p=0.001 and 0.0001, respectively,
chi-square tests) (Table 2). Cohen’s kappa between the RT-PCR
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and chest CT results showed fair agreement (K: 0.205, p=0.0001).
The sensitivity of the chest CT scans (including both positive
and suspicious scans) for RT-PCR positivity was 62.04% (95%
CI 56.97%–66.93%), specificity was 58.92% (95% CI 54.76%–
62.98%), positive likelihood ratio was 1.73 (95% CI 1.50–2.01),
and negative likelihood ratio was 0.62 (95% CI 0.54–0.71).
The chest CT results, pneumonia severity, and patient outcomes
are presented for CT negative, suspicious, and positive cases in
Figure 1. In cases with negative CT scans for pneumonia, the death
rates were higher in the RT-PCR positive population (p=0.025,
chi-square test). Similarly, in cases with positive CT scans for
pneumonia, death rates were higher among the RT-PCR positive
population (p=0.003, chi-square test). The death rates in the
suspicious CT group, hospitalization rates in all three groups, and
the CT pneumonia severity rates in the suspicious and positive CT
scan groups were similar.
Table 2. Characteristics of PCR negative and positive patients included in the study
RT-PCR nega- RT-PCR positive
p value
tive (n=572)
(n=382)
Age

50.5 ± 19

56.4 ±18

Female

269 (47%)

193 (50.5%)

Male

303 (53%)

189 (49.5%)

337 (58.9%)

145 (38%)

60 (10.5%)

26 (6.8%)

175 (30.6%)

211 (55.2%)

0.0001

Gender

Chest CT

Negative for
COVID-19
Suspicious
Positive for
COVID-19

0.16

0.0001

CTIS score

Hospitalization
Death

No pneumonia

337 (58.9%)

145 (38%)

Mild

126 (22.6%)

122 (31.9%)

Moderate

86 (15%)

94 (24.6%)

Severe

20 (3.5%)

21 (5.5%)

167 (29.2%)

149 (39%)

0.001

20 (3.5%)

42 (11%)

0.0001

0.0001

Data for categorical variables were presented as frequency and percentage; continuous variables were expressed as mean±standart deviations. For comparisons,
independent sample t-tests and chi-square tests were used. Fisher’s exact test (twotailed) was used for 2x2 tables. RT-PCR: real time polymerase chain reaction, CT:
computerized tomography, COVID-19: coronavirus disease 2019, CTIS: CT involvement score

Figure 1. A flowchart of the patient population demonstrating chest computerized
tomography (CT) and real-time polymerase chain reaction (RT-PCR) results along
with patient outcomes
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Discussion
In the current pandemic, early diagnosis and appropriate isolation
of patients with COVID-19 are vital. However, this process can
become complicated in centers with limited resources. In this study,
we reported our real-world data of COVID-19 RT-PCR assay and
chest CT scan association, along with hospitalization and mortality
outcomes, in rural secondary care, and resource-limited hospital
setting. Our samples for RT-PCR assays had to be transferred to
another location, and chest CT scans were routinely reported by
a radiology outsourcing company with more than 20 different
radiologists. Our results show that RT-PCR and chest CT results
had a fair agreement; however, the chest CT scans' sensitivity and
specificity for RT-PCR positivity were low (62.04% and 58.92%,
respectively). Although RT-PCR positive patients had a higher rate
of positive chest CT findings and a lower rate of negative chest
CT results, the proportions of patients with suspicious CT findings
were similar between RT-PCR positive and negative patients. When
considering hospitalization, we routinely took into consideration
the chest CT results, since these were available within a few hours
and clinical findings. However, the hospitalization rates were
similar in all three groups. Therefore, chest CT results did not
affect hospitalization decisions. Although we did not have the RTPCR results readily available at hospitalization, this retrospective
data shows higher hospitalization rates in RT-PCR positive cases.
Moreover, death rates were also higher in the RT-PCR positive,
chest CT negative, and chest CT positive populations. In contrast,
the death rates in the suspicious CT group were not statistically
different between the two RT-PCR groups.
The literature suggests that in a resource-limited setting, such
as our center, where immediate decision-making is of utmost
importance, imaging can be used as a method for COVID-19 triage
[1]. However, the published literature regarding the association
between chest CT and COVID-19 RT-PCR tests shows a variety
of results since patients with COVID-19 pneumonia may have
findings on the chest CT, with an initial negative RT-PCR test:
a study from Wuhan reported that sixty to ninety percent of the
patients had a positive chest CT before the having a confirmed
diagnosis with a positive RT-PCR test [2,3]. Furthermore, patients
with a confirmed infection may have no findings on CT at
presentation, as Bernheim et al. [4] reported more than half of the
patients within 48 hours of onset had no CT findings. Moreover, a
retrospective study comparing pre-pandemic and pandemic periods
regarding the diagnostic role of CT imaging for viral pneumonia in
transplant patients revealed that CT showed no difference in terms
of CT findings caused by different viral pathogens causing viral
pneumonia [16]. A previous study from Wuhan on the correlation
of chest CT and RT-PCR reported that 59% of the patients had
positive RT-PCR results, and 88% had positive chest CT scans,
with a sensitivity of chest CT of 97% for positive RT-PCR and
a specificity of 25%. In the remaining patients with a negative
RT-PCR, 75% had positive chest CT findings, of which 48% had
highly likely cases, and 33% had probable findings [3]. Moreover,
Wang et al. reported that the sensitivity of the RT-PCR test was
65% and the specificity 83% when a chest CT was used as the
diagnostic criterion [17]; and Waller et al. reported that chest CT
has insufficient sensitivity and specificity than RT-PCR testing
for COVID-19 [18]. In their study, Kovács et al. reported that CT
provides additional value in the diagnosis, specifically in patients
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with typical symptoms, and negative RT-PCR test results in high
prevalence areas with typical clinical symptoms or contact with
COVID-19 infected patients [19]. This hypothesis was further
supported by a systematic review, in which the authors concluded
that chest CT is not to be used as a primary screening tool but to
be used for symptomatic and hospitalized patients [20]. Therefore,
chest CT and RT-PCR tests should be used together to diagnose
COVID-19 infection.
However, this was not the immediate solution in our situation,
where only clinical findings and chest CT were the readily
available tools to diagnose COVID-19; and we reported that
chest CT had a sensitivity for RT-PCR positivity of 62.04% and a
specificity of 58.92%, similar to the rates reported in the literature.
Nevertheless, hospitalization rates were similar in the CT positive,
negative, or suspected CT groups. Therefore, CT findings did not
have a major role in hospitalization decisions. More importantly,
30.1% of the patients whose chest CT findings were negative at the
first admission (145 of 482) were found to have positive RT-PCR
tests. This indicates that approximately one-third of patients with
normal CT findings are positive for COVID-19 RT-PCR and may
be overlooked based on the chest CT alone, which would be an
important point to consider in a resource-limited setting without
internal capabilities to conduct RT-PCR tests.
RT-PCR positivity is still the hallmark of the COVID-19 diagnosis.
However, studies on the relationship between RT-PCR positivity
and mortality report different results. In the first study evaluating
mortality from the Central Asia and Eurasia regions, Gaipov et
al. [5] reported that positive RT-PCR cases had a twofold higher
risk of mortality than negative counterparts. In contrast, in a study
from Turkey, Ozcan et al. [6] reported that among patients with
suspected COVID-19 and positive CT findings, mortality rates
were not statistically different between RT-PCR positive and RTPCR negative patients. Moreover, the literature suggests that chest
CT severity is correlated with disease severity and mortality in
COVID-19 [7-9]. In the present study, we also demonstrated that
mortality was higher in RT-PCR-positive patients (11% vs. 3.5%).
Interestingly, death rates were higher in the RT-PCR positive-chest
CT negative and RT-PCR positive-chest CT positive subgroups.
In contrast, the death rates in the suspicious CT group were
similar to RT-PCR positive and negative groups. Because we have
also demonstrated that one-third of patients with normal CT are
positive for RT-PCR and may be overlooked based on a chest CT
alone, and mortality rates were also higher in the RT-PCR positivechest CT negative patient subgroup (4.1% vs. 0.9%), we underline
the need to obtain RT-PCR results as fast as possible in a resourcelimited setting to identify patients with a higher risk for mortality.
There are certain limitations to our study. First, due to the
retrospective nature of our study, only the included data were
available without data loss. Second, due to the radiology
outsourcing company's reporting standards, we could not analyze
data using all subclasses of CO-RADS (from 1 to 5) and CTIS
scores. Instead, we routinely received negative, suspicious, and
positive reports for COVID-19 and mild, moderate, and severe
COVID-19 pneumonia subclasses. Although this situation adds to
the limited resources of our center, the results of this study should
be considered accordingly.
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Conclusion
In this study, we reported our real-world data of COVID-19
RT-PCR assay and chest CT scan association, along with
hospitalization and mortality outcomes, in rural secondary care,
and resource-limited hospital setting. We demonstrated that RTPCR and chest CT results had a fair agreement; however, chest
CT scans' sensitivity and specificity for RT-PCR positivity were
low. Although we routinely considered chest CT results in addition
to clinical findings when considering hospitalization, since it was
readily available, hospitalization rates were unaffected by CT
results. Hospitalization rates were higher in RT-PCR positive
cases, even though we did not have the RT-PCR results available
at hospitalization. Moreover, death rates were also higher in RTPCR positive patients, especially in patients with initial chest CTs
negative for COVID-19, which underlines the need to obtain an
RT-PCR result as fast as possible in a resource-limited setting to
identify patients with a higher risk for mortality.
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Abstract
Asthma is an inflammatory disease of the airways and is characterized by attacks of bronchospasm. Atherosclerosis develops as a result of a series of systemic inflammatory
processes that begin with arterial endothelial dysfunction. Arteries tend to dilate in hypoxemic conditions Flow-Mediated Dilation (FMD) is a non-invasive, low-cost,
straightforward and effective method that was described some 20 years ago, showing endothelial function and therefore a predisposition to atherosclerosis, according to the
reflex vasodilation response of the artery after occlusion. In this study, we aimed to evaluate the susceptibility of these patients to atherosclerosis by performing the FMD
test in controlled and uncontrolled asthma groups. We included 61 asthma patients in this study and 30 healthy people enrolled thi study as control group. Thirty-two of
the patients were uncontrolled, did not receive regular treatment and were not followed up regularly, whereas 29 patients were full symptom control. Pulmonary function
tests were performed on all subjects who met the inclusion criteria of the study and gave informed consent. After the pulmonary function test, the right brachial artery
diameters of all cases were measured from intima to intima by Doppler USG. FEV1 values were 67.28±9.89% in in patients with uncontrolled astma, and 79±7 in symptom
free group of astma patients. The initial brachial artery diameter was 4.40±0.33 and The measurement made after 5 minutes was 4.69±0.296 (p<0.001) in patients with
uncontrolled astmatic patents. The difference between these two measurements was 0.29±0.16. FMD tet results in Symptom free patients values were 4.45±03 and 4.81±0.4
respectively (p<0.001). Initial and after measurements difference between symptom free and uncontrolled patients were 0.36±0.16 and 0.29±0.11 p<0.01. There was not
statistically significant difference between symptom free patients and healthy group. We have shown that vascular disfunction in symptomatic astma patients with FMD
test. Atherosclerosis developing might be higher in asthma patients and this patients should be encourage to regular medicine usage.
Keywords: Asthma, athheorsclerosis, flow-mediated dilation, FEV1, symptoms

Introduction
Asthma is an inflammatory disease of the airways and is
characterized by attacks of bronchospasm [1]. In current studies, it
has been reported that patients with asthma are prone to systemic
inflammation as well as inflammation, known to develop in the
respiratory tract. Systemic inflammation biomarkers such as CRP,
TNF-alpha, and IL-6 are found to be high in asthmatic patients
[2-5].
In the 2021 report published by the global initiative for asthma
(GINA), asthma diagnostic questions asked to the person and their
scoring were made. In the same report, patients with controlled
and uncontrolled asthma were described in detail according to, and
in compliance with, treatment protocols. According to the report;

*Corresponding Author: Oktay Aslaner, Alanya Alaaddin Keykubat University,
Department of Thoracic Surgery, Alanya, Turkey
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patients whose symptoms and risk of future severe asthma attacks
are controlled, defined as patients with controlled asthma. Patients
that’s outside of this category defined as patients with uncontrolled
asthma. We used the criteria published in this report when selecting
our asthma patients and distinguishing between controlled and
uncontrolled asthma patients [6].
Atherosclerosis develops as a result of a series of systemic
inflammatory processes that begin with arterial endothelial
dysfunction. Although fatty plaques accumulating under the
endothelium in atherosclerosis contribute significantly to
the endothelial dysfunction process, the event is a systemic
inflammatory process. Atherosclerosis adversely affects many
vital organs such as the heart, the brain, the kidneys and causes
life-threatening clinical reflections such as heart attacks, cerebral
hemorrhages, hypertension and kidney failure [7-9].
Flow-Mediated Dilation (FMD) is a non-invasive, low-cost,
straightforward and effective method that was described some
20 years ago, showing endothelial damage and therefore
a predisposition to atherosclerosis, according to the reflex
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vasodilation response of the artery after occlusion [10,11]. In this
study, we aimed to evaluate the susceptibility of these patients
to atherosclerosis by performing the FMD test in controlled and
uncontrolled asthma groups.
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Table 1. FMD test result in asthma patients groups and healthy people
Uncontrolled
asthma
n:32

Symptom
free group:
n:29

Healthy group
n:30

Material and Methods

Initial brachial diameter
(mm)

4.40±0.33 *

4.45±03 **

4.48±0.9

Patient selection

Five minutes after diamter

4.69±0.296*

4.81±0.4 **

4.82±0,4

We included 61 asthma patients (female/male ratio: 33/28)
and 30 healthy people in this study. Thirty-two of which were
uncontrolled, did not receive regular treatment and were not
followed up regularly, whereas 29 patients were full symptom
free. We performed the internationally accepted asthma control
score test (6) on all cases. Smokers people, patients who chronic
disease, hyperlipidemia and diabetes were excluded from the
study. Informed written consent to the study protocol was obtained
from all subjects and ethic comity approwed

FEV1 %

67±9

79±7

81±6

Difference

0.29±0.11***

0.36±0.16 ***

Pulmonary function test (PFT) measurement
Pulmonary function tests were performed on all subjects who met
the inclusion criteria of the study and gave informed consent. The
Pulmonary Function test M.E.C. PFT Systems Pocket-Spiro model
2016-year tests were carried out with a handheld portable device.
Values were obtained in accordance with the acceptability criteria
in the ATS/ERS guideline and were recorded: the PFT results of
all cases included in the study were thus obtained. The cases were
rested for 10 minutes at normal room temperature and light, prior
to the pulmonary function test
Doppler USG measurement
Flow-Mediated Dilation (FMD): After the pulmonary function
test, the right brachial artery diameters of all cases were measured
from intima to intima by Doppler USG, with the Mindray brand
DP-10 model portable ultrasound device, in a comfortable seat
at normal room temperature and light. The cuff, attached to the
right arm, was inflated to a pressure of at least 50mmHg above the
pressure that would close the brachial artery. After a period of 5
minutes, the cuff was opened and distal blood flow was ensured,
and 1 minute after this step, the brachial artery diameter was again
recorded. It was measured from intima to intima with the same
Doppler USG.
Statistical analysis
The SPPS 25 (IBM Corp. Released 2017. IBM SPSS Statistics
for Windows, Version 25.0. Armonk, NY: IBM Corp.) statistical
package program was used to evaluate the data.
Results
The age of the participants in the study was 60.62±14.92 years..
FEV1% values are 67±9 and 79±7 in uncontrolled and symptom
free groups respectively. The initial brachial artery diameter was
4.40±0.33. The measurement were performed after 5 minutes was
4.69±0.29 (p<0.001). Symptom free groups values were 4.45±0.3
vs 4.81±0.4mm in respect (p<0.001), initial diameters and last
diameters in FMD test results were 0.29±0.16 vs 0.36±0.16
milimeters (p<0.01). There was also a statistically significant
difference between uncontrolled patients and symptom free groups
(Table-I).

*p<0.001, **p<0.001 ***p<0.01

Discussion
Asthma is a disease characterized by localized inflammation of
the respiratory tract [1]. Studies have shown that inflammation in
asthma patients is not only localized, but also that these patients are
prone to systemic inflammation [12-14]. Konior-Rozlachowska
A. et al., in their experimental studies in guinea pigs, determined
that allergic asthma and atherosclerosis are inflammatory
diseases characterized by similar inflammatory cell clusters in the
circulation in addition to mast cells in the airway and vessel wall,
and that they are all inflammatory diseases exhibiting the grooves
of both pathologies associated with systemic inflammation, as well
as local inflammation [15]. Although inflammatory mediators have
been extensively studied in the pathogenesis of asthma, research
on endothelial functions is limited. Whereas inflammatory
mediators must cross the endothelium to reach and damage the
airways and lung parenchyma, recent studies have shown that the
endothelium does not function normally in patients with COPD
[16,17]. Where angiogenesis has been proven to be increased in
asthma patients, studies on endothelial dysfunction are much more
infrequent. Endothelial dysfunction may play an important role in
the pathogenesis of asthma, as it is known to develop at the end
of a series of inflammatory processes that begin with endothelial
dysfunction in atherosclerosis, which is a systemic vascular disease
[18-23]. The common denominator of endothelial dysfunction in
asthma and atherosclerosis thus prompted us to investigate the
tendency of asthma patients to atherosclerosis.
The non-invasive and practical method of showing endothelial
damage is FMD. It is characterized by the opening of the brachial
artery after a period of occlusion, and the vasodilation of the
brachial artery as a reflex, as a result of NO secreted from the
damaged endothelium (20). Although the FMD method received
some criticism at the time it was initially described, it is reliable
and accepted in terms of showing endothelial damage, if applied
correctly. There is evidently a need for studies to develop a
guideline that is accepted by everyone for the FMD method and in
order to standardize the procedure.
We applied the FMD method to detect the tendency to atherosclerosis
in asthma patients and the difference in FMD measurements of all
our asthma cases was statistically significant. This was valuable in
terms of demonstrating endothelial dysfunction in asthma patients
and indicates that asthma patients are prone to atherosclerosis,
and that endothelial dysfunction plays an important role in
the pathogenesis of asthma. Vasculogenesis has been proven
in the pathogenesis of asthma [24], but studies on endothelial
dysfunction are necessary and we think that our study will provide
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some incentive. Developing treatments for endothelial damage in
asthma patients will create a new dimension in asthma treatment.
When we compared our asthma cases as controlled and
uncontrolled groups, we found that the uncontrolled group had a
statistically significant higher susceptibility to atherosclerosis. In
other words, if asthma is not treated and gets progressively worse,
atherosclerosis becomes more and more severe. This appears to
be related to increased endothelial dysfunction in patients with
uncontrolled asthma. The increase in endothelial dysfunction also
increases the endothelial dysfunction in the systemic vascular bed
and triggers the susceptibility to atherosclerosis.
Conclusion
We think that the potential for developing atherosclerosis is high
in asthma patients as a result of endothelial dysfunction, and our
study offers a broader perspective in the approach to patients with
asthma, including atherosclerosis. Therefore, we believe that in
the process of evaluating a patient with asthma, atherosclerosis
should not only be considered, but that in addition to asthma
treatment, the life expectancy and quality of life of these patients
would increase with preventive measures and treatments for
atherosclerosis. Studies aimed at preventing or treating endothelial
damage will contribute significantly to the treatment of asthma and
atherosclerosis, and our results support such studies in the future.
Limitations
The most important limitation of our study is that; we could not
show endothelial damage in both the pulmonary vascular bed
and the systemic vascular bed with biochemical markers and
morphological imaging methods, in asthma patients.
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Abstract
The aim of the present study is to evaluate the risk factors and prognosis after treatment in patients followed up for suprachoroidal hemorrhage (SCH). Six eyes of 6 patients
who were followed up and treated for SCH between May 2016 and December 2021 were included in this study. All patients' risk factors, treatment, visual acuity and the anatomical result were evaluated separately. While 4 (66.7%) of the patients were male and 2 (33.3%) were female, the mean age of the patients was 72.5±12.5 years. There was
a history of hypertension in 2 patients and a history of glaucoma in 3 patients. Surgery was performed under general anesthesia in 5 patients and under local anesthesia in
1 patient. While intraoperative SCH development was observed in four patients, SCH developed in 2 patients during the postoperative period. While hemorrhage drainage
and pars plana vitrectomy were combined in one patient, 5 patients received only medical treatment. In the follow-up period, two patients had no perception of light, and
one of these patients underwent evisceration. Perception of light was positive in one patient and anatomical integrity was preserved. The visual and anatomical results to be
obtained from patients with SCH vary according to the severity of the situation, and very encouraging results cannot be obtained. The main strategy here is to prevent the
development of SCH, and for this purpose, optimal precautions should be taken before, during and after surgery.
Keywords: Prognosis, risk factors, suprachoroidal hemorrhage

Introduction
Suprachoroidal hemorrhage (SCH), defined as bleeding occurring
in the suprachoroidal space, is one of the most serious and sightthreatening complications encountered in ophthalmic surgery [1].
SCH does not only occur as a complication of an ocular surgery,
but can also be seen after trauma or spontaneously [2]. Although
its frequency varies according to the type of surgery performed, it
has been reported in the literature to vary between 0.04% and 1%
[2]. SCH can be classified in different ways according to the time
of onset and prevalence. While it is classified as intraoperative,
expulsive SCH and postoperative delayed SCH according to the
onset time, it is classified as focal or diffuse according to the extent
[3].

*Corresponding Author: Omer Ozer, Mersin University, Faculty of Medicine,
Department of Ophthalmology, Mersin, Turkey
E-mail:omerozer92@gmail.com

There are different systemic and ocular risk factors for the
development of suprachoroidal hemorrhage. While advanced age,
hypertension and use of anticoagulants are the leading systemic risk
factors, glaucoma, aphakia and axial myopia are the leading ocular
risk factors [4]. However, sudden hypotonia, Valsalva maneuver
and vitreous loss in anterior segment surgeries are among the most
important intraoperative risk factors. Visual prognosis is not good
in massive SCH cases, especially in intraoperative cases, and some
cases may result in phthisis [5]. The aim of the present study is to
evaluate the risk factors and the prognosis after treatment in the
cases followed for SCH in the light of the literature.
Material and Methods
Before the study, necessary ethical permissions were obtained
from Mersin University Clinical Research Ethics Committee and
this study was conducted in accordance with the Declaration of
Helsinki. Written informed consent was obtained from all patients.
Six eyes of 6 patients who were followed up and treated for
SCH between May 2016 and December 2021 in Department of
Ophthalmology, Faculty of Medicine, Mersin University were
included in this study. All patients' risk factors, treatment, visual
acuity and anatomical result were evaluated separately.
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Results
Of the patients included in this study, 4 (66.7%) were male
and 2 (33.3%) were female. The mean age of the patients was
72.5±12.5 years (53-83 years), while the mean follow-up period
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was 26.5±25.2 months (5-72 months). When the histories of the
patients were evaluated, one patient had hypertension, one patient
had hypertension together with diabetes mellitus, coronary artery
disease and a history of anticoagulant use. Three patients had a
history of glaucoma.

Ocular disease/
surgery

Risk Factors

Indications/Surgery

Treatment

Final Visual Acuity

Male

53

-

Complicated cataract
surgery, SFIOL
implantation and PPV,
Glaucoma

Hypotonia

Bullous keratopathy/
PK

Intraoperative drainage,
corneal suturing

No perception of light/Evisceration

Female

83

-

Glaucoma

Anesthesia device
failure

Cataract/ECCE+IOL
implantation

Topical and systemic
steroid

Perception of light/
Anatomical integrity preserved

Male

61

-

Uncomplicated cataract surgery, T-IOL
implantation

Anesthesia device
failure, Valsalva
maneuver

RRD / PPV

Topical steroid

0.7/After silicone oil removal

Male

77

Hypertension

Glaucoma

Female

79

-

PK

82

Hypertension,
DM, CAD, Anticoagulant use

Glaucoma

Age

Systemic disease

Male

Patient 6 Patient 5 Patient 4 Patient 3 Patient 2

Patient 1

Gender

Table 1. Summary of cases followed up and treated for suprachoroidal hemorrhage

Postoperative wound IOL drop/PPV+ SFIOL Wound suturing, topical
site leakage
implantation
and systemic steroids

0.3/After suture removal

Valsalva maneuver
Removal of intraocular
Corneal suture removal
No perception of light/Phthisis
due to severe cough
tissues, wound suturing

Vitreous loss

The mean axial length measurements of the patients were
24.27±0.89mm (23.56-26.02mm). Surgery was performed under
general anesthesia in 5 patients and under local anesthesia in one
patient.

Cataract/ PHACO+
IOL implantation

Hemorrhage drainage,
PPV

Evisceration

While intraoperative SCH development was observed in
four patients (Figure-1), SCH developed in 2 patients in the
postoperative period. Spontaneous development was observed
in 2 of the intraoperative cases, while SCH developed due to
hypertension attack due to anesthesia device failure or Valsalva
maneuver in 2 cases.

Postoperative SCH developed in one of the cases due to severe
cough after removal of the keratoplasty sutures (Figure 2), and in the
other due to hypotonia caused by leakage at the wound site (Table
1). While hemorrhage drainage and pars plana vitrectomy (PPV)
were combined in one patient (Figure 3), only medical treatment
was received to 5 patients (Figure 4). Topical cyclopentolate was
used together with topical steroid in medical treatment, and when
necessary, topical antiglaucomatous drugs and systemic steroids
were added to the medications. In the follow-ups, two patients
had no perception of light, and one of these patients underwent
evisceration. Perception of light was positive in one patient and
anatomical integrity was preserved. In the patient who underwent
surgical drainage, bullous keratopathy and retinal detachment were
observed in the follow-up, but the patient did not accept additional
surgery (Table 1).

Figure 1. Intraoperative view of the patient who developed SCH during penetrating
keratoplasty, drainage was performed in the same time in order to perform wound
suturing in this case (Patient 1).

Figure 2. After the removal of keratoplasty sutures, the view of the patient who
developed expulsive hemorrhage due to severe cough, intraocular tissues were
cleaned and wound sutured was performed (Patient 5).
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Figure 3. Preoperative ultrasonography view of the case who underwent vitrectomy
with hemorrhage drainage and fundus view after surgery. Subretinal hyperechoic
lesions affecting the upper and lower divisions caused contact “kissing choroid”. A
small vitreous is distinguished between the lesions (Patient 6)

Figure 4. Pre- and post-treatment ultrasonography images of the case who received
only medical treatment. On the left, there are subretinal hyperechoic lesions in two
different regions that have just started. In the middle, these lesions are partially
reduced and “contact” is lost. On the right, the lesions are completely regressed and
the anatomical structure is normal (Patient 2)

Discussion
Age is the leading risk factor for the development of suprachoroidal
hemorrhage, and its incidence increases in elderly patients. The
main reason for this is the atherosclerotic changes that occur in the
short and long posterior ciliary arteries with aging. Due to these
changes, vessels can easily rupture and SCH may develop [6].
Although many studies have found that the mean age of patients
with SCH is 60 and over, reported that it can also be seen in young
patients with additional risk factors [7]. In the presented study, the
mean age of the patients who developed SCH was found to be 72.5
years, and this result is consistent with the literature.
Apart from age, systemic hypertension, widespread atherosclerosis,
use of anticoagulants, systemic diseases that may cause bleeding
diathesis, increase in intraoperative heart rate and intraoperative
Valsalva maneuver are among the important systemic risk factors
for the development of SCH [7]. In this study, hypertension
was noted in two patients, while one patient had a history of
anticoagulant use. For this reason, all patients, especially elderly
patients, should be systematically questioned in detail, and when
necessary, the patient should be prepared for surgery with a
multidisciplinary team. In addition, careful control of the anesthesia
device equipment before the surgery and close monitoring of the
patient during the surgery are of great importance in surgeries
performed under general anesthesia. In the presented study, SCH
development was observed in two cases due to a failure of the
anesthesia device or the Valsalva maneuver due to awakening of
the patient.
In addition, in one patient, the wound site was opened due to
severe cough following the removal of the keratoplasty sutures,
and observed that expulsive hemorrhage developed with the
resulting Valsalva maneuver.
Another important condition that should be carefully questioned in
patients is the history of accompanying ocular disease or previous
ocular surgery. Glaucoma and high intraocular pressure before
surgery are among the important risk factors for the development
of SCH [8]. Vascular necrosis caused by high pressure has been
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suggested as a possible risk factor in patients with glaucoma6. In the
present study, three patients had a history of glaucoma, while one
patient had high intraocular pressure. For this reason, intraocular
pressure control of the patients should be done carefully before
surgery, and if necessary, the pressure should be reduced with the
help of hyperosmotic agents before surgery. In addition, previous
studies have reported that intraocular surgeries are a risk factor for
the development of SCH [9,10].
If intraocular surgery is planned, especially in patients who have
had a previous vitrectomy, fluctuations and sudden decreases in
intraocular pressure during surgery should be avoided. In the
present study, one patient had a history of vitrectomy and despite
all the precautions taken during penetrating keratoplasty, the
development of SCH was observed.
Other eye-related risk factors are axial myopia and aphakia. While
aphakia is an important risk factor especially for patients who are
planned for penetrating keratoplasty, it has been reported that an
axial length greater than 25.8mm creates a risk for the development
of SCH [10]. The main reason for this is thought to be poor scleral
rigidity and increased choroidal vascular fragility. In the present
study, observed that the axial length was above this value in only
one patient.
One of the most important risk factors for suprachoroidal
hemorrhage is the development of intraoperative sudden hypotonia.
Sudden hypotonia causes choroidal effusion and then the long and
short ciliary arteries are stretched and ruptured [11]. This situation
may develop intraoperatively, as well as in postoperative hypotonia,
especially in glaucoma surgeries [12]. In one case in this study,
SCH development was observed due to wound site leakage that
occurred in the postoperative period. However, another important
risk factor for the same case is previous vitrectomy. Therefore,
hypotonia should be avoided in all intraocular surgeries, both in
the intraoperative and postoperative periods. In addition to all
these, it should not be forgotten that the most important factor in
the development of sudden hypotonia is the width of the incision
site. Today, with the developing technologies, many intraocular
surgeries can be performed through small incisions and this risk is
tried to be reduced.
In the treatment of suprachoroidal hemorrhage, observation or
surgical drainage of the hemorrhage can be performed together with
medical treatment [11]. In medical treatment, cyclopentolate with
topical steroids and, when necessary, systemic steroids together
with topical and systemic antiglaucomatous agents can be used.
The most appropriate time for drainage of hemorrhage is generally
accepted as 7-14 days, and combined with vitrectomy in necessary
cases [11]. In the present study, surgery was performed in only one
case, and the other cases were followed up with medical treatment.
Studies have reported that visual acuity develops at or below
the level of counting fingers in most of the patients who develop
SCH[4]. It is even known that in some cases there is no perception
of light. In the presented study, observed that there was no
perception of light in two cases and evisceration was performed to
one of them, while the anatomical integrity was preserved in the
other case. However, good vision was achieved in two patients.
This result is related to the level of SCH development, and similar
results have been reported in the literature [4].
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Limitations of this study; due to the rare of the disease, relatively
few patients are included, a short follow-up period and a single
center experience. Randomized controlled studies with a larger
number of patients and longer follow-up are needed in the future.

suprachoroidal hemorrhage. Indian J Ophthalmol. 2021;69:3584-90.
3.

Mo B, Li SF, Liu Y,et al. Suprachoroidal hemorrhage associated with pars
plana vitrectomy. BMC Ophthalmol. 2021;21:295.

4.

Dockery PW, Joubert K, Parker JS, Parker JS. Suprachoroidal hemorrhage
during descemet membrane endothelial keratoplasty. Cornea. 2020;39:3768.

5.

Wang LC, Yang CM, Yang CH, et al. Clinical characteristics and visual
outcome of non-traumatic suprachoroidal hemorrhage in Taiwan. Acta
Ophthalmol. 2008;86:908–12.

6.

Chu TG, Green RL. Suprachoroidal hemorrhage. Surv Ophthalmol .
1999;43:471–86.

7.

Bandivadekar P, Gupta S, Sharma N. Intraoperative suprachoroidal
hemorrhage after penetrating keratoplasty: case series and review of
literature. Eye Contact Lens. 2016;42:206-10.

8.

Ling R, Kamalarajah S, Cole M, et al. Suprachoroidal hemorrhage
complicating cataract surgery in the UK: A case control study of risk
factors. Br J Ophthalmol. 2004;88:474–7.

9.

Moshfeghi DM, Kim BY, Kaiser PK, et al. Appositional suprachoroidal
hemorrhage: A case-control study. Am J Ophthalmol. 2004;138:959–63.

Conclusion
In conclusion, SCI is a very serious complication, and the visual
and anatomical results to be obtained from these patients vary
according to the severity of the situation, and very encouraging
results cannot be obtained. The main strategy here is to prevent the
development of SCH, and for this purpose, optimal precautions
should be taken before, during and after surgery.
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Abstract
We aimed to investigate whether these parameters can determine the prognosis of gastric cancer. In our study, patients who applied to Trakya University School of Medicine, Department of General Surgery for surgical treatment with a diagnosis of gastric cancer between January 2015 and March 2021 were evaluated, retrospectively. In this
study, we have 219 consecutive gastric cancer patients who applied for surgical treatment between January 2015 and March 2021. There are 156 (71.2%) male patients and 63
(28.7%) female patients. The mean age is 65.6±11.2. 158 (72%) of our patients were over the age of 60. When each TNM stage was compared with each other, a statistically
significant difference was found in the NLR, PLR, PNI, SIRI, and SII parameters. There was a statistically significant difference between the GPS when we compare the early
stage and the advanced stage cancer. In our study, we showed that high SIRI, SII, NLR, PLR, and GPS as inflammatory and nutritional markers and low PNI value may be
negative predictive factors for prognosis in gastric cancer patients.
Keywords: Gastric cancer, prognostic factor, inflammatory markers

Introduction
The second most common cause of cancer-related death is gastric
cancer in all over the world [1]. The incidence of stomach cancer
varies worldwide [2]. As of today, Japan and Korea are the two
countries with the highest rates of gastric cancer [2]. In addition
to environmental factors affecting gastric cancer, specific gene
changes are thought to play a role, and H. pylori is still the most
common known cause of gastric cancer [1,3].
Gastric cancers are usually either asymptomatic or show
nonspecific symptoms in the early stages. In advanced stages of
gastric cancer, symptoms such as dyspepsia, persistent stomach,
loss of appetite, and weight loss may accompany [3].
It has been shown in many studies that systemic inflammatory
markers have been defined as prognostic markers because they are

easily applicable in many different types of cancer. There seems
to be a lot of evidence showing that inflammation affects the
emergence of malignant diseases, the progression of the disease,
the rate of spread and the response to treatment [4]. Again, in some
studies, it has been shown that with treatment methods that will
reduce inflammation, benefits can be obtained both in the treatment
of various types of cancer and in preventing the rate of progression.
In fact, it is thought that smoking plays a role in cancer formation
by affecting the formation of inflammation positively or negatively,
thanks to various stimulating or suppressive mechanisms [5].
We retrospectively analyzed the preoperative SIRI, SII, PNI, GPS,
NLR, PLR, and LMR values in stomach cancer patients who have
had surgery. We aimed to interrogate the importance of these
parameters in determining stomach cancer prognosis.
Material and Methods
Ethics

*Corresponding Author: Ibrahim Ethem Cakcak, Trakya University, Medicine
Faculty, Department of, General Surgery, Edirne, Turkey
E-mail:ethemcakcak@hotmail.com

This study was approved by the Scientific Research Ethics
Committee of Trakya University School of Medicine (Protocol
Code: Protocol code: TÜTF-GOBAEK 2021/473).
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Patients
In this retrospective study, patients who appealed to Trakya
University School of Medicine, Department of General Surgery,
and had surgical treatment for gastric cancer between January 2015
and March 2021 were evaluated. Data were achieved from the
hospital database. Including criterias of this study were being over
the age of 18 and having had surgery for stomach cancer. Patients
under the age of 18 and patients with hematological disorders that
may affect blood parameters were excluded from the study.

and SII parameters for the most parts but if we consider TNM 1
and 2 as early stage and TNM 3 and 4 as advanced stage, we found
that there was no statistically significant difference for the indexes
within the early stage and within the advanced stage themselves.
When we compare all the indexes without LMR, between the early
and advanced stages, there was always a statistically significant
difference [Table 2].
Table 1. Descriptive statisticse

Laboratory Tests
Routine laboratory measurements such as white blood cell (WBC)
count, neutrophil count, lymphocyte count, monocyte count,
platelet count, serum albumin, and C-Reactive Protein (CRP) were
performed preoperatively. The neutrophil/lymphocyte ratio (NLR),
platelet/lymphocyte ratio (PLR), and lymphocyte/monocyte ratio
(LMR) were calculated. The PNI was calculated according to
the following formula: 10x serum albumin (g/dl)+0.005 total
lymphocyte count (per mm3). SII was calculated by applying
the formula: platelet (P)×neutrophil (N)/lymphocyte (L). NLR
was calculated by dividing the neutrophil count by the number
of lymphocytes. GPS is estimated based on the measurement of
CRP and albumin. In patients with CRP values >10(mg/L), and
albumin <35(g/L) the GPS was accepted as 2, if albumin was ≥35
(g/L) and CRP ≤10(mg/L), then the GPS was considered as 1. In
patients with CRP values >10, if albumin was ≥35(g/L) then the
GPS values were accepted as 1, if albumin was ≥35(g/L) and CRP
≤10(mg/L) then the GPS values were accepted as 0, respectively.
SIRI was defined: SIRI=(neutrophil×monocyte)/lymphocyte).
Statistical Analysis
The assumption of normal distribution was checked with the
Shapiro-Wilk test. Percentages, mean, standard deviation, median
and interquartile range were used as the descriptive statistics.
Mann-Whitney U test was used for the variations which are
contrary to the normal distribution range in the comparison of two
groups. The relations between qualitative variations were studied
by the Pearson Chi-Square test and Fisher's Exact test. Median
and quarter values have been given for the quantitative variations
and percentage and frequency rates were given for the qualitative
variations as descriptive statistic evaluation. Significant value
was determined as 0.05 for all statistical analyses. Cut-off values
for the quantitative variations were also studied by the receiver
operating characteristic (ROC) analysis. Statistical Package for the
Social Sciences (SPSS), version 22.0 (IBM®, Chicago, USA) was
used for statistical analysis.
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Number of patients

Median (IQR)

Age

219

65.68 ±11.2**

NLR

219

4.02 (4.09)

PLR

219

177 (129)

LMR

218*

2.67 (1.65)

PNI

219

340 (80.0)

SIRI

219

2.43 (2.50)

SII

219

1192 (1604)

CEA

95*

2.33 (3.23)

CA199

110*

29.8 (498)

*Missing data: LMR: 1, CEA: 124, CA199: 110
**Data were expressed as mean ± standard deviation.
IQR: interquartile range
NLR: neutrophil/lymphocyte ratio PLR: platelet/lymphocyte ratio LMR: lymphocyte/monocyte ratio PNI: SIRI: SII: CEA: CA199
Table 2. The Comparison of p values of NLR, PLR, PNI, SIRI, and SII between
stages
TNM

NLR

PLR

PNI

SIRI

SII

LMR

1-2

0.018

0.714

<.001

0.004

0.002

0.972

1-3

< .001

0.003

< .001

< .001

< .001

0.975

1-4

< .001

< .001

< .001

< .001

< .001

1.000

2-3

< .001

0.016

< .001

< .001

< .001

1.000

2-4

< .001

< .001

< .001

< .001

< .001

0.880

3-4

0.013

0.542

< .001

0.007

< .001

0.905

If we consider TNM 1 and 2 as early-stage and TNM 3 and 4 as
advanced stage, we found that advanced-stage disease is more
common in men (72%) than women (54%). Also a statistically
significant difference, was found between the GPS when we
compare the early stage and the advanced stage. [Table 3].
Table 3. Comparison of GPS and gender between the TNM stages

Results

GPS

Gender

In this study, we have 219 consecutive stomach cancer patients
who had surgical resection between January 2015 and March 2021.

TNM

There are 156(71.2%) male patients and 63 (28.7%) female
patients. The mean age is 65.6±11.2. 158(72%) of our patients
were over the age of 60. The descriptive statistics of the patients
are presented in Table 1.

1

20 (64%) 10 (32%)

1 (3%)

18 (58%) 13 (42%)

31

2

27 (64%) 12 (28%)

3 (7%)

26 (62%) 16 (38%)

42

3

29 (25%) 66 (57%)

20(17%)

87 (75%) 28 (25%)

115

4

10 (32%) 20 (64%)

1 (3%)

25 (80%)

31

When each TNM stage was compared with each other, we found
a statistically significant difference in the NLR, PLR, PNI, SIRI,

0

1

2

Male

Female

6 (20%)

Total
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Chen et al. found that SIRI had an important predictive value for
the prognosis and treatment response in gastric cancer patients
who need neoadjuvant chemotherapy as a first line treatment
option. The study found that SIRI had a negative correlation with
disease-free survival (DFS) and overall survival (OS) [16].
According to the findings of a retrospective study by Hirahara
et al., there is a negative correlation between high Systemic
Inflammation Index (SII) values and OS. The study stated that
SII can be considered as an independent prognostic indicator, in
particular in older patients [17].

Figure 1. Comparison of 5-Year Survival Rate Between the Stages

A meta-analysis by Yang et al. determined that the Prognostic
Nutrition Index (PNI) could be a predictive marker for the
clinicopathological aspects, postoperative complications, and OS
of patients [18].
In addition, Namikawa et al. concluded that a high Glasgow
Prognostic Score (GPS) was an independent predictor of worse
prognosis and OS in relapsed stomach cancer [19].
In the study of Çaycı et al., T4 (55%) and T3 (18%) were the
most common T stages. Approximately 17-31 lymph nodes were
removed [20]. In our study, we found the frequency of the patients’
TNM stages as T4 (60.27%), T3 (24.2%). The mean value of the
dissected lymph nodes was 28.

Figure 2. Preferred Resection Types According to Tumor Localization

Discussion
The incidence of gastric cancer is twice as high in men as in
women in all regions (2,3). It is more common in the elderly and
the average age is 60-70 years [6]. In our study, the gastric cancer
rate was higher in male patients (71.2%) and patients over 60 years
of age (72%).
We can divide the prognostic factors used in gastric cancer into
three main groups preoperative, intraoperative, and postoperative.
Preoperative factors are previous gastric resection, tumor location,
and serum tumor markers. Intraoperative factors are surgical
margins and the extent of lymphadenectomy. Postoperative factors
are Tumor-Node-Metastasis (TNM) stage and histological type.
The most important of these factors affecting the survival of gastric
cancer patients is the pathological tumor stage [7,8].
Inflammatory response has an important role in gastric cancer
prognosis and progression [9,10]. Accordingly it is known that
systemic inflammatory cells may affect the formation of tumors
and metastases. These cells include lymphocytes, monocytes,
neutrophils and platelets which may have predictive value in the
stomach cancer prognosis [11]. There are studies showing that
neutrophil-lymphocyte ratio (NLR) and (platelet-lymphocyte ratio)
PLR are important factors in gastric cancer prognosis [12,13,14].
Recently, Liu et al. concluded that the Systemic Inflammatory
Response Index (SIRI) may be useful in evaluating the operable
stomach cancer prognosis. Same study also accepted that changes
in SIRI before and after surgery have a correlation with the
prognosis [15].

It has been shown in the literature that total gastrectomy is
performed more frequently than subtotal gastrectomy [20]. In our
study, 86.3% of the surgeries were total gastrectomy and 13.6% of
them were subtotal gastrectomy.
The five-year survival rate was found below 20% in some studies
[1,3]. However, this rate can reach 90% in Japan due to collective
screening programs [2,3]. We found the 5-year survival rate to be
38.8%. This brings us to the importance of screening programs and
diagnosis in the early stages.
Liu et al. found the optimal cut-off value for SIRI as 0.85 and
divided the patients into two groups according to this value.
They revealed that patients with a SIRI<0.85 had a longer overall
survival and a better prognosis than those with a SIRI>0.85, and
that high SIRI was associated with a high TNM stage [15].
Chen et al.The SIRI cut-off value was found to be 1.21. When the
high and low SIRI groups were compared, a correlation was found
between the low SIRI group and both of gender and primary tumor
site. The low SIRI group was dominant in female patients. When
comparing low and high SIRI patients, WBC, neutrophil count,
monocyte count, NLR, MLR, and PLR were associated with the
low SIRI group, while the low SIRI group was not corresponding
with lymphocyte and hemoglobin count. Low SIRI correlated with
long-term OS and DFS in both univariate and multivariate analyzes.
The 5-year survival rate for low SIRI group was 14.5% for DFS
and 19.4% for OS, respectively. The 5-year survival rate for high
SIRI group was 2.2% for DFS and 2.2% for OS, respectively. The
high SIRI has a negative correlation with 5-year DFS and OS. The
OS and DFS are longer for the pathological Tis/T0+I+II stages
than pathological III+IV stages. The low SIRI group has longer
DFS and OS than the high SIRI group with Tis/T0+I+II stages and
the high SIRI group with pathological stages III+IV [16]. Li et al.
obtained that SIRI might be a predictive factor for gastric cancer
patients independent of the TNM stage [21].
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We found the SIRI cut-off value to be 2.41. High SIRI was found
to be positively correlated with each of the T, N, M, and stage.
Although SIRI was high, it was found to be negatively correlated
with OS. And there is no relationship between DFS and the number
of lymph nodes. The 5-year survival rate for low SIRI group was
38% for DFS and 45% for OS. The 5-year survival rate for high
SIRI group was 8% for DFS and 33% for OS.
Hirahara et al. showed that high SII values in elderly patients have
a negative correlation with OS. However, it was determined that
SII was not an independent prognostic factor for OS and there was
no correlation between these two parameters in young patients
[17].
High SII was found to be associated with late TNM stage and poor
outcome [22,23]. There was a correlation between SII and poor
differentiation in both primary and validation cohorts. SII had
strong correlations with NLR, PLR, and LMR. SII has a better
predictive value than other parameters, also it can be considered as
an independent prognostic factor [24].
We found the SII cut-off value of 1187.98. We found a negative
correlation between SII and OS, a positive correlation between SII
and each T, N, M, and stage, otherwise no correlation with DFS.
We found a negative correlation between high SII and OS in older
patients and no correlation in younger patients.
Yang et al., recommended that low PNI predicted shorter OS
in gastric cancer patients at stages 1, 2, and 3, but found no
significant association between OS and low PNI in stage 4 patients
[18]. In another study, it was shown that low PNI was important
in predicting short OS for stages 1 and 3 in gastric cancer patients,
but not for stages 2 and 4 [18,25]. In another study, it was shown
that low PNI showed a poor prognosis for stages 1 and 2 in gastric
cancer patients, but not for stage 3 [18,26]. It has been observed
that the incidence of low PNI increases with age and is significantly
higher in TNM stages 3 and 4 and also in the pt3, pt4, and positive
lymph node groups [18]. Since PNI reflects the immunological
status with lymphocytes and the nutritional status with albumin, it
was concluded that it may be a prognostic factor in cancer patients,
and a correlation was found between low PNI and postoperative
complications [18,27]. Results showed that a low PNI was related
with more advanced tumor characteristics such as older age, higher
TNM stages, and positive vascular and lymphatic invasion. Taken
together, the data suggest that low PNI has a correlation with the
extent of tumor progression, thereby it causes shorter survival of
gastric cancer patients [18].
We found the PNI threshold value to be 340. We detected a negative
correlation between PNI and each TNM stages. On the other hand,
there was no correlation between PNI with DFS and OS. There
were also significant differences between each TNM stage when
PNI values were compared.
According to Namikawa et al., mean survival time was found to
be significantly higher for GPS 0 than for GPS1 and GPS2. The
study suggested that GPS1 or GPS2 were independent factors that
predicted a poorer prognosis [19].
It has also been shown that the predictive value of combinations
of CRP, serum albumin, or pre-albumin levels is better than
traditional inflammatory indicators [28,29]. The results show that
the GPS prognosis is comparable to the TNM stage [30].
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We concluded that GPS1 and GPS2 can predict advanced stage
(stage III and stage IV) in gastric cancer patients. Also, in late
stage stomach cancer patients, those with GPS1 and GPS2 had
lower OS than those with GPS0. As a result, these values can be
evaluated as negative prognostic factors.
Inflammatory markers such as tumor necrosis factor-α and
interleukin-3 (IL-3), and interleukin-6 (IL-6) are produced by tumor
cells [31]. This relatively causes neutrophilia, thrombocytosis, and
lymphocytopenia, thus high NLR-PLR rates [13,32]. Since tumor
response cannot be determined before treatment, NLR-PLR ratios
are factors that can predict prognosis before treatment. These
values can be a guide as to which patients with advanced gastric
cancer will need chemotherapy or radiotherapy [12].
Decreased circulating lymphocytes and their mediators increase
NLR, which increases progression and decreases response to
malignancy [32]. A reduced lymphocyte-mediated immune
response weakens the lymphocyte-mediated immune response,
which favors complications [33,34].
Studies have shown that high NLR-PLR is associated with the rapid
progression of the disease [12]. In addition, when patients with
high and low PLR were compared, it was observed that patients
with low PLR were more prone to postoperative complications and
large tumors [35]. They correlated increased PLR with a higher
risk of advanced TNM stage in gastric cancer [36]. These results
show that NLR and PLR scores can be used as predictive factors
in clinical practice [12].
Low PLR is considered a disadvantage for the postoperative course
since it can lead to complications such as malnutrition, immune
disorders, inflammatory state, and susceptibility to microvascular
thrombosis [33,34].
NLR and PLR may be determinative in evaluating the course of
the disease and the treatment plan [12]. In their study, Wang et
al. evaluated 120 patients with irresectable gastric cancer and
showed that patients with high NLR and PLR values were much
less responsive to chemotherapy [37].
When the NLR values were compared in our study, there were
statistically significant differences between Groups 1-3, Groups
1-4, Groups 2-3, Groups 2-4 when we compared the PLR values.
Considering that Groups 1 and 2 represent early stages, and Groups
3 and 4 represent advanced stages; We can say that high NLR and
PLR values may be an indicator for advanced disease in gastric
cancer patients. We have also concluded that higher NLR values
may be a factor for shorter OS.
Deng et al. found that any decrease in lymphocyte count and
functional abnormalities of lymphocyte are important factors in
the inflammatory response to the tumor. The level of circulating
monocytes also allows us to speculate about tumor-associated
macrophages, and therefore a low lymphocyte-monocyte ratio
(LMR) is seen in poor prognosis and clinical presentations [38].
They revealed that LMR was significantly associated with TNM
stage . Low LMR values were detected in patients with T3-T4, N1N3, metastatic and stage III-IV tumors, and it was shown that there
was no correlation between LMR and tumor grade [38].
In our study, we compared all groups according to their LMR
values and there found no statistically significant difference.
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Therefore, we can say that there is no statistically significant
relationship between LMR values and the stage of gastric cancer.
More clear results can be obtained with multicenter and prospective
studies with longer follow-up period.
Conclusion
In our study, we showed that high SIRI, SII, NLR, PLR, and
GPS as inflammatory and nutritional markers and low PNI value
may be negative predictive factors for prognosis in gastric cancer
patients. We need a prospective clinical study to understand the
effects of markers on prognosis and to determine their importance
in diagnosis and follow-up.

Med Science 2022;11(3):1290-5

ratio and platelet-to-lymphocyte ratio in gastric cancer. Med, 2018;97:e0144.
15. Liu Z, Ge H, Miao Z, et al. Dynamic changes in the systemic inflammation
response index predict the outcome of resectable gastric cancer patients.
Front Oncol. 2021;11:577043.
16. Chen L, Chen Y, Zhang L, et al. In gastric cancer patients receiving
neoadjuvant chemotherapy systemic inflammation response index is a
useful prognostic indicator. Pathol Oncol Res. 2021;27:1609811.
17. Hirahara N, Tajima Y, Matsubara T, et al. Systemic immune-inflammation
index predicts overall survival in patients with gastric cancer: a propensity
score-matched analysis. J Gastrointest Surg. 2021;25:1124–33.
18. Yang Y, Gao P, Song Y, et al. The prognostic nutritional index is a predictive
indicator of prognosis and postoperative complications in gastric cancer: A
meta-analysis. Eur J Surg Oncol. 2016;42:1176–82.

Conflict of interests
The authors declare that there is no conflict of interest in the study.

19. Namikawa T, Yokota K, Yamaguchi S, et al. Evaluation of systemic
inflammatory response and nutritional biomarkers as predictive factors in
patients with recurrent gastric cancer. Oncol. 2020;98:452–9.

Financial Disclosure
The authors declare that they have received no financial support for the study.

20. Çaycı HM, Erdoğdu UE, Cantay H, et al. Our stomach cancer experiences:
is there any retardation in diagnosis or treatment. Journal of Academic
Gastroenterology. 2017;16:6-11.

Ethical approval
This study was approved by the Scientific Research Ethics Committee of Trakya
University School of Medicine (Protocol Code: Protocol code: TÜTF-GOBAEK
2021/473).

21. Li S, Lan X, Gao H, et al. Systemic Inflammation Response Index (SIRI),
cancer stem cells and survival of localised gastric adenocarcinoma after
curative resection. J Cancer Res Clin Oncol. 2017;143:2455–68.

References

22. Wang PX, Wang HJ, Liu JH, et al. A nomogram combining plasma
fibrinogen and systemic immune inflammation index predicts survival in
patients with resectable gastric cancer. Sci Rep. 2021;11:10301.

1.

Sitarz R, Skierucha M, Mielko J, et al. Gastric cancer: epidemiology,
prevention, classification, and treatment. Cancer Manag Res. 2018;10:239–
48.

23. Wang K, Diao F, Ye Z, et al. Prognostic value of systemic immuneinflammation index in patients with gastric cancer. Chin J Cancer.
2017;36:75.

2.

Crew KD, Neugut AI. Epidemiology of gastric cancer. World J Gastroenterol.
2006;12:354–62.

3.

Correa P. Gastric cancer: overview. Gastroenterology clinics of North
America, 2013;42:211–7.

24. Shi H, Jiang Y, Cao H, et al. Nomogram based on systemic immuneinflammation index to predict overall survival in gastric cancer patients.
Dis Markers. 2018;1787424.

4.

Cho U, Park HS, Im SY, et al. Prognostic value of systemic inflammatory
markers and development of a nomogram in breast cancer. PLoS One. 2018
Jul. 26;13:e0200936.

5.

Vitkauskaite A, Urboniene D, Celiesiute J, et al. (2020). Circulating
inflammatory markers in cervical cancer patients and healthy controls.
Journal of immunotoxicology, 17(1), 105–109. https://doi.org/10.1080/15
47691X.2020.1755397

6.

Çaycı HM, Erdoğdu UE, Cantay H, et al. Our stomach cancer experiences:
is there any retardation in diagnosis or treatment. Akademik gastroenteroloji
dergisi, 2017, 16(1), 6-11.

7.

Alacali M. Gastric cancer, screening and prevention methods. Ankara Med
J, 2012;12:195-8

8.

Aydede H, Erhan Y, Sakarya A. The prognostic factors of gastric cancer,
Journal of Turkish Ecopathology. 2000;6:31-6

9.

Balkwill F, Mantovani A. Inflammation and cancer: back to Virchow?.
Lancet. 2001;357:539–45.

10. Lee K, Hwang H, Nam KT. Immune response and the tumor
microenvironment: how they communicate to regulate gastric cancer. Gut
Liver. 2014;8:131–9.
11.

Diakos CI, Charles KA, McMillan DC, et al. Cancer-related inflammation
and treatment effectiveness. Lancet. Oncol, 2014;15:e493–e503.

12. Hirahara T, Arigami T, Yanagita S, et al. Combined neutrophil-lymphocyte
ratio and platelet-lymphocyte ratio predicts chemotherapy response
and prognosis in patients with advanced gastric cancer. BMC Cancer.
2019;19:672.

25. Migita K, Takayama T, Saeki K, et al. The prognostic nutritional index
predicts long-term outcomes of gastric cancer patients independent of
tumor stage. Annals of surgical oncology, 2013, 20(8), 2647–2654. https://
doi.org/10.1245/s10434-013-2926-5
26. Sakurai K, Ohira M, Tamura T, et al. Predictive potential of preoperative
nutritional status in long-term outcome projections for patients with gastric
cancer. Ann Surg Oncol. 2016;23:525–33.
27. Rosenberg SA. Progress in human tumour immunology and immunotherapy.
Nature. 2001;411:380–4.
28. Xu BB, Lu J, Zheng ZF, et al. The predictive value of the preoperative
C-reactive protein-albumin ratio for early recurrence and chemotherapy
benefit in patients with gastric cancer after radical gastrectomy: using
randomized phase III trial data. Gastric Cancer. 2019;22:1016–28.
29. Lu J, Xu BB, Zheng ZF, et al. CRP/prealbumin, a novel inflammatory
index for predicting recurrence after radical resection in gastric cancer
patients: post hoc analysis of a randomized phase III trial. Gastric Cancer.
2019;22:536–45.
30. Pan QX, Su ZJ, Zhang JH, et al. A comparison of the prognostic value of
preoperative inflammation-based scores and TNM stage in patients with
gastric cancer. Onco Targets Ther. 2015;8:1375–85.
31. Hussain SP, Harris CC. Inflammation and cancer: an ancient link with
novel potentials. Int J Cancer. 2007;121:2373–80.
32. Arigami T, Okumura H, Matsumoto M, et al. Analysis of the fibrinogen
and neutrophil-lymphocyte ratio in esophageal squamous cell carcinoma:
a promising blood marker of tumor progression and prognosis. Medicine.
2015;94:e1702.

13. Arigami T, Uenosono Y, Matsushita D, et al. Combined fibrinogen
concentration and neutrophil-lymphocyte ratio as a prognostic marker of
gastric cancer. Oncol Letters. 2016;11:1537–44.

33. Pang W, Lou N, Jin C, et al. Combination of preoperative platelet/
lymphocyte and neutrophil/lymphocyte rates and tumor-related factors
to predict lymph node metastasis in patients with gastric cancer. Eur J
Gastroenterol Hepatol. 2016;28:493–502.

14. Zhang Y, Lu JJ, Du YP, et al. Prognostic value of neutrophil-to-lymphocyte

34. Mohri Y, Tanaka K, Toiyama Y, et al. Impact of preoperative neutrophil

1294

doi: 10.5455/medscience.2022.06.137						
to lymphocyte ratio and postoperative infectious complications on survival
after curative gastrectomy for gastric cancer: a single institutional cohort
study. Medicine. 2016;95:e3125.
35. Inaoka K, Kanda M, Uda H, et al. Clinical utility of the platelet-lymphocyte
ratio as a predictor of postoperative complications after radical gastrectomy
for clinical T2-4 gastric cancer. World J Gastroenterol. 2017;23:2519–26.
36. Zhang X, Zhao W, Yu Y, et al. Clinicopathological and prognostic
significance of platelet-lymphocyte ratio (PLR) in gastric cancer: an

Med Science 2022;11(3):1290-5

updated meta-analysis.World J Surg Oncol. 2020;18:191.
37. Wang F, Liu ZY, Xia YY, et al. Changes in neutrophil/lymphocyte and
platelet/lymphocyte ratios after chemotherapy correlate with chemotherapy
response and prediction of prognosis in patients with unresectable gastric
cancer. Oncol lett. 2015;10:3411–8.
38. Deng Q, He B, Liu X, et al. Prognostic value of pre-operative inflammatory
response biomarkers in gastric cancer patients and the construction of a
predictive model. J Transl Med. 2015;13:66.

1295

Available online at www.medicinescience.org

ORIGINAL ARTICLE

Medicine Science
International
Medical Journal

Medicine Science 2022;11(3):1296-9

The effect of neutrophil lymphocyte ratio on mortality in patients
followed in the intensive care unit with the diagnosis of
ischemic stroke from the emergency department
Hakan Aygun1,

Asli Sener2

1Bakırcay University Cigli Training and Research Hospital, Depatrment of, Anesthesia and Reanimation, Izmir, Turkey
2Bakırcay University Cigli Training and Research Hospital, Depatrment of, Emergency Medicine and Traumatology, Izmir, Turkey
Received 16 July 2022; Accepted 17 July 2022
Available online 25.08.2022 with doi: 10.5455/medscience.2022.06.138
Copyright@Author(s) - Available online at www.medicinescience.org
Content of this journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
Abstract
The goal of this study was to determine if the neutrophil-lymphocyte ratio (NLR) predicts mortality in patients hospitalized in the intensive care unit (ICU) with an ischemic stroke. Between January 1 and December 31, 2021, 116 patients admitted to our emergency department with the diagnosis of ischemic stroke and hospitalized in
the 3rd level ICU unit were included in the study and divided into two groups: patients who died (Group 1: n=62) and patients who survived (Group 2: n=54). Patients’
age, gender, presence of chronic diseases, Acute Physiology and Chronic Health Evaluation (APACHE) II score, and neutrophil count, lymphocyte count, and NLR were
obtained by dividing these two numbers in the first complete blood count taken at the time of admission to the emergency department were collected and analyzed. While
54 (46.5%) patients were discharged from the ICU, 62 (53.4%) patients died. 60 (51.7%) of the patients were female. The average age of patients was 76.85±10.70. APACHE
II score was found to be correlated with mortality (AUC 0.70, 95% CI (0.616-0.802) (p=0.01). When the APACHE II cut-off value was more than 13.5, it predicted mortality
with 95% sensitivity and 85% specificity. The median NLR ratio of the patients was found to be 5.08 (0.38-35.16) in the survivors and 11.68 (1.38-113.00) in patients that
died. NLR was lower in survivors (p=0.002). NLR may be a valuable marker in predicting mortality in stroke patients admitted to the ICU.
Keywords: Ischemic stroke; intensive care; neutrophil-lymphocyte ratio

Introduction
Stroke is a cerebrovascular disease characterized with sudden
onset of neurological symptoms and findings [1]. Approximately
85% of cases are ischemic, while 15% are hemorrhagic [2]. It is
more prevalent among young men than young women, however
among all age groups, women are at a higher risk of having a
stroke [3]. Stroke is the leading cause of morbidity worldwide.
As the extent of the affected brain tissue increases, mortality
and morbidity also increase. Hypertension, smoking, diabetes,
coronary artery disease, carotid artery stenosis, dyslipidemia,
oral contraceptive medications, and obesity are all risk factors
for stroke. Age, high hematocrit levels, homocysteine, c-reactive
protein, high blood sugar, and high body heat are all risk factors

*Corresponding Author: Hakan Aygun, Bakırcay University Cigli Training and
Research Hospital, Depatrment of, Anesthesia and Reanimation, Izmir, Turkey
E-mail:draygunhakan@gmail.com

for mortality. [4]. Even though stroke treatment procedures have
become more effective in recent years, treatment remains a race
against time. Primary therapies for acute ischemic stroke include
intravenous thrombolysis and thrombectomy. In intravenous
thrombolytic therapy, a 4.5 hour time restriction is established.
This period is 6 hours for mechanical thrombectomy. In the first
36 hours following the onset of an acute ischemic stroke, every
ten minutes of prompt treatment reduces mortality and reduces the
incidence of bleeding [5].
NLR is an inexpensive and readily available parameter that allows
for the determination of the inflammatory status of the body.
Its predictive value for the prognosis of different cancer types,
chronic inflammation, cardiac and infectious pathologies have
been proven [6].
Neutrophils, created in bone marrow, have a lifespan of 24 hours.
In the presence of systemic inflammatory response or systemic
infection, neutrophil count increases [5]. Neutrophil count
represents the severity of acute inflammation [7]. The lifespan of
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a lymphocyte may extend from more than a couple of weeks to a
couple of years, yet lymphopenia may occur secondary to stress.
Increases in inflammation and stress are proportional to the size
of the affected tissue. In the acute phase of inflammation, the
neutrophil-lymphocyte ratio (NLR) rises as a result of elevated
neutrophils and reduced lymphocyte numbers caused by the
suppression of acute stress. It is reported that a high NLR is
associated with a bad prognosis in acute coronary syndromes [8].
In this study, we aimed to determine whether NLR is useful in
predicting the mortality of patients hospitalized for ischemic
stroke in the intensive care unit.
Material and Methods
Study design and data collection
Our study is a cross-sectional descriptive study. Patients who were
admitted to ICU due to ischemic stroke following emergency room
presentation between 1st January –31st December 2021 were
included to the study. Patient data was obtained from a hospital
database and the data was retrospectively analyzed. The age,
gender, length of ICU stay, outcome of ICU treatment, APACHE II
score, neutrophil and lymphocyte levels were retrieved. NLR was
calculated by dividing the neutrophil levels by lymphocyte levels.
The following patients were excluded: those <18y age, those
with non-ischemic strokes or ischemic stroke cases who weren’t
hospitalized, cases where all data was unavailable, those with a
diagnosis, of cancer, those who underwent immunosuppressive
treatment in the last month, patients who had cardiac arrest during
hospital stay, history of steroid use, and cases who received blood
transfusions.
Patients were divided into two groups: those who were deceased
during ICU admission (Group 1) and those who survived (Group
2) (Table 1). Age, gender, presence of chronic diseases, APACHE
II scores, neutrophil and lymphocyte levels at admission and
NLR were recorded (Table 2). In order to calculate the Charlson
Comorbidity Index (CCI) score, each patient's medical history
was obtained during admission to the emergency department
and admission diagnoses and systemic diseases were recorded
according to the 19 types of diagnostic groups in the CCI score. The
sum of the points assigned to these diagnostic groups was accepted
as the CCI score. Laboratory results, screening and interventional
radiological studies, and pathology reports were also documented.
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used. p<0.05 was considered as statistically significant.
Results
A total of 116 patients were included in the study. Of these, 60
were female (51.7%) and 56 were male (48.2%). There was no
statistically significant difference between groups with regards to
gender (p>0.05). There were 62 patients in group 1 and 54 in group
2. Statistically significant difference was found between the groups
in terms of CCI values, group 1 was 5.84±1.58 and in group 2 was
4.07±1.57, (p<0.05). The average age of patients in group 1 was
79.74±10.13 and in group 2 it was 73.54±10.46 (p=0.915).
The median (min-max) NLR value for all patients was 7.50±0.38113. When NLR values were compared between groups, median
NLR was found to be significantly higher in group 1(11.68[1.38
–113.00]) when compared to group 2(5.08±0.38–35.16])
(p=0.002).
Table 1. Study flowchart

Table 2. Comparison of data between groups.
Group 1 (deceased)n:62 Group 2 (survivors) n:54 p-value
Female

29 (46.8%)

31 (57.4%)

Male

33 (53.2%)

23 (42.6%)

Bakircay University Ethical Committee's approval was sought for
this project (Date: 17.05.2022 and Decision Number: 608)

Age

79.74±10.13

73.54±10.46

0.915

11.68 (1.38-113.00)

5.08 (0.38-35.16)

0.002

Statistical Analysis

APACHE II

23.77±6.63

19±5.18

0.087

Outcome time

17.5±14.5

25.13±14.9

0.313

CCI#

5.84±1.58

4.07±1.57

(p<0.05)

SPSS 26.0 (IBM Corporation, Amonk, New York, United States)
was used to analyze the variables. Demographics were reported
as numbers and ratios. For parametric tests, the conformance of
groups to a normal distribution was initially evaluated. Median and
standard deviation were used for reporting normally distributed
data while median, minimum and maximum were used to report
non-normally distributed data. Chi-square was used to compare
non-parametric data. If the predictive values in the cells were
less than 5, the Fisher exact test was employed. For comparing
the medians between groups, the Student-t test was utilized. If the
group variables were less than 30, the Mann-Whitney U test was

NLR*

0.169

*median value (min-max), # Charlson Comorbidity Index

For NLR, the receiver processing characteristics (ROC) curve
analysis area under the curve (AUC) value was 0.57 (95% CI
(0.465-0.677, p=0.18 (Figure 1). Average APACHE II score was
similar between groups (23.77±6.63 vs 19.50±18.00, p>0.05). For
APACHE II, AUC value was 0.70, (%95 CI 0.616-0.802, p<0.01)
(Figure 2). A cutoff value of 13.5 for APACHE II had a 95%
sensitivity and 85% specificity for predicting mortality.
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Discussion
Ninety-nine percent of strokes seen in clinical practice are
secondary to arterial occlusion, manifesting as thrombotic or
embolic events. Experimental stroke models have demonstrated
that increasing lymphocyte counts generate anti-inflammatory
cytokines while suppressing inflammatory cytokines, thereby
reducing neuronal damage [9]. In the early phase, the increase
in neutrophil levels has been associated with the severity of the
stroke, whereas the drop in lymphocytes has been associated with
poor functional recovery [10]. In a meta-analysis of prognostic
variables in acute ischemic stroke, high NLR values were found
to be predictive of outcome and a major risk factor for cerebral
hemorrhage [11].

Figure 1. NLR¥ survival ROC† analysis graph ¥: Neutrophil-lymphocyte ratio, †:
Receiver Operating Characteristic

Numerous risk factors play a role in ischemic stroke. Increased age,
male gender, hypertension, diabetes, coronary artery disease, and
smoking are all risk factors. A rise in cholesterol levels also raises
the likelihood of thromboembolic events [12]. The exact mortality
rate of ischemic stroke patients in ICU is difficult to predict. The
30-day mortality rate for first stroke is reported to be 10-17% [13]
and the five-year survival rate is projected to be 40% [14].
The mortality rate in our study was 53.4%. Similarly, Arslan et
al. reported a 74.4% mortality rate for stroke patients in a thirdgrade ICU [13]. The CCI values of patients who died versus those
who survived were significantly different. Analysis revealed that
this was likely due to the high prevalence of comorbidities among
the deceased (Figure 3). The median age of patients in our group
was 76.85±10.70 years and there was no statistically significant
correlation between age and mortality. Age, which is the key
risk factor for mortality and morbidity, is crucial in stroke cases.
Mortality and morbidity rise proportionally with age [15]. In our
study, the high average age was thought to be one of the causes of
the high mortality rate we report.

Figure 2. APACHE II‡ survival ROC† analysis graph ‡: APACHE II Acute
Physiology and Chronic Health Evaluation, †: Receiver Operating Characteristic

Recently, the use of accessible and inexpensive hematological
markers as prognostic indicators has expanded in ischemic strokes
[16]. Qun et al. found an association between elevated NLR and
poor prognosis in ischemic stroke [17]. In a meta-analysis of the
predictors of the course of acute ischemic stroke, a high NLR was
identified as a risk factor for symptomatic intracranial bleeding
and an indicator of prognosis [11].
In our study, the NLR value of patients with ischemic stroke
admitted to our ICU from the emergency room was statistically
greater in the deceased group when compared to the survivors
(p<0.05). ROC analysis revealed that NLR was a substantial
predictor of mortality in the ICU (p=0.001). The results of our
investigation are consistent with other studies that have been
examined this correlation in the literature [18].
Study limitations
Our research is restricted by its retrospective, single-center design
and small sample size. There is a need for prospective, multicenter
studies that analyze the outcomes of a greater number of cases
with a variety of factors.

Figure 3. Survivors deceased-CCI± graph 0: Survivors, 1: Deceased, ±: Charlson
Comorbidity Index

Conclusion
In patients admitted to the ICU with ischemic stroke, neutrophil
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to lymphocyte ratio is a cheap and effective indicator for the
prediction of mortality. Since there are limited studies in the
literature on the neutrophil-lymphocyte ratio in ischemic stroke,
more clinical studies with more patients are needed in the future.
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Abstract
The aim of this study is to investigate the perspectives of the patients admitted to a general surgery outpatient clinic towards the processes of being informed and receiving
bad news. A questionnaire developed by the authors was provided to 319 patients. The scoring of some statements was based on a 5-item Likert scale, while other statement
scoring was based on an 11-item Likert scale. Of all, 74.1% of the participants stated that “the doctor’s way of communicating information to them” is absolutely important,
while 49.2% stated that “to whom the physician will communicate a bad news /malignant illness about oneself ” is also of absolute importance. In case of a malignant illness,
statements emphasizing that only the patient is to be notified have been adopted more commonly. Single participants stated it was more important to be personally notified
first, rather than their relatives. The long-held idea that the patient may be affected by bad news and disrupt his/her treatment is no longer a consideration by patients. Even
if their relatives are involved in the process in the later stages of the disease, the patients wish to hear the news first themselves.
Keywords: Breaking bad news, clinical ethics, communication, informing patient, patient’s relatives

Introduction
All physicians face ethical conflicts in breaking bad news to their
patients. The doctor-patient relationship is a multi-dimensional
issue that has not only attracted the attention of medicine since
Hippocrates, but also within philosophy, sociology and the
current literature. The most important reason for this attention is
that the doctor-patient relationship is a type of human-to-human
relationship, and as this relationship emerges and progresses
through a distressing process like illness, it contains stages that may
be difficult to cope with and to overcome for patients. Although
there are various areas of difficulty in doctor-patient relationships,
one of the most important among these is breaking bad news to the
patient. This process is a common and a difficult task for physicians

*Corresponding Author: Hasan Erbay, Afyonkarahisar Health Sciences University,
Faculty of Medicine, Department of History of Medicine and Ethics, Afyon, Turkey
E-mail:hasanerbay@yahoo.com

regardless of their specialty [1]. The process of breaking bad news
is a stressful situation for doctors as much as it is for patients [2,3].
In this bi-directional process, which concerns both patients and
doctors, the professional side is undoubtedly that of the doctors [4].
Nevertheless, some studies report that doctors do not feel that
they are sufficiently skilled in breaking bad news [5,6]. Breaking
news has not only medical but also ethical and sociological
ramifications because, in such cases, the physician’s addressee
is not only the patient. In most societies, patient relatives also
take part in patient-related clinical issues [7]. In the case of an
illness with a poor prognosis, it is critical with whom, how, and
how much of this information is shared has been an important
issue since the early age of medicine [8]. Contrary to times
when a paternalistic approach was dominant, in today’s patientcentred approach, the quality of doctor-patient communication
is highly crucial, and patients wish to participate more in
clinical decision-making processes [9,10]. However, in such
cases, physicians may encounter a dilemma concerning whether
the patient can bear the burden of psychological stress and
1300
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how much patient relatives should be involved in the process.
The issue of breaking bad news is mostly examined from the
perspective of doctor-patient communication and doctor’s
professional skills [11]. As is true in different areas of life,
receiving bad news in any subject or process is a stressful
experience. The fact that the situation entails news/information
directly related to one’s health (and potentially) one’s life makes
this process even more complicated [12]. Good management of
the process requires effective doctor-patient communication. If
the process is successfully executed, the patient’s compliance
with the treatment could be significantly improved, the patient
would be enabled to handle the news/information in a less
traumatizing manner, the patient’s satisfaction would increase,
and the patient would experience less stress [11,13,14].
These processes also entail socio-cultural values that may
make it difficult for patients to understand the clinical facts
that they are likely not yet ready to hear. In a similar vein,
these issues may cause patients to hesitate to comply with
the doctor’s recommendations and treatment decisions. In
this study, how patients wish to hear about an illness or a
condition which carries a poor prognosis was investigated.

Med Science 2022;11(3):1300-5

74% (236) of the participants stated that “the doctor’s way of
communicating information to them” is of absolute importance
(Figure 1).
49.2% (157) of the participants stated that “to whom the doctor
will communicate a bad news/malignant illness about oneself”
was also of absolute importance (Figure 2).
We found no significant differences, based on age and gender
between groups, in the way doctors’ communicate information and
to whom the information would be provided. In terms of the substatements, the 1st and 3rd sub-statements, which ask if only the
patient is to be notified in case of a malignant illness, were adopted
more commonly by the participants compared to the other three
statements (Figure 3).
In comparison to the married participants, single participants
stated the doctors’ way of communicating information was most
important, and these patients more commonly held the view that
bad news should be communicated to themselves rather than to
their relatives (Figure 4).

Material and Methods
A data collection form was developed by the authors and was
piloted among 15 participants from different professions and
age groups; subsequently, this form was revised in line with the
feedback received regarding the pilot form. The revised form
was distributed to 352 patients who were referred to the general
surgery outpatient clinic of Şereflikoçhisar State Hospital for
routine examinations. The participants were informed about the
study and those who expressed consent were included in the
study. The first part of the data collection form, which consists
of two parts, was designed to collect demographic data, and the
second part was the questionnaire form. The questionnaire form
consisted of seven main statements and different sub-versions of
each statement. The scoring of the main statements was based on a
5-item Likert style scale and sub-expressions on an 11-item Likert
style scale. Prior approval of the data collection form was obtained
from hospital administration and the local ethics committee, and
data were collected between May 2017 and August 2017.
For the purposes of evaluation, the first five statements were
excluded from the evaluation, while the sixth and seventh
statements were included in the evaluation consistent with the
purpose of this study. Thirty three (33) incompletely filled data
collection forms were excluded from the evaluation, thus, the final
evaluation was carried out on 319 forms. All data were transferred
to an Excel spreadsheet, basic statistical methods were applied
and the differences among groups were analysed using a MannWhitney Test and the Kruskal-Wallis Test was used to analyse
variance.

Figure 1. Distribution of the participants’ responses to the statement the doctor’s
way of communicating
The statement is “Doctors’ way of communicating information”p≤0.05
Table 1. Baseline demographic features of the participants (gender, marital status,
and age)
Age

Female

Results
The mean age of the participants was 34.6 ± 10.3 years of age.
Of all the study participants, 38.8% (124) of the participants were
within the 30-39 age range, and 58.3% (186) were women (Table
1).

Male

Total

<30

30-39

40-50

˃50

Single

46

14

4

3

67

Married

24

62

22

10

118

Single

29

8

1

3

41

Married

8

40

35

10

93

107

124

62

26

Total

185

134

319
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Discussion
In healthcare settings, bad news generally means information that
negatively affects the patient’s view on the future and can result in
persistent cognitive, behavioural, and emotional responses in the
patient [15,16]. Hence, providing healthcare is, at its essence, a
communication process and healthcare workers are the professional
side of this process. In a doctor-patient relationship, the expectation
of patients from doctors, in terms of communication, is to establish
a bilateral relationship based on honest, simple, and clear language
that makes patients feel understood [3,16-18]. This is also an
expectation of effective communication. The humanitarian aspects
of this relationship must, of course, be taken into consideration in
each case. In terms of clinical ethics, it is an important practice
to inform the patient about his/her clinical condition in adequate,
appropriate, and understandable language based on the medical
facts [19,20]. Thus, this practice reinforces patient autonomy,
which is one of the basic principles of medical ethics. According
to this principle, the patient has the right to accept or reject any
treatment, diagnostic method, or medical procedure. Although
with limitations, all information regarding the patient’s medical
condition should be provided to the patient for this right to be
upheld [21,22].
Figure 2. Distribution of the participants’ responses to the statement to whom the
doctor will communicate a bad news/malignant illness about oneself.
The statement is “To whom the doctor will break a bad news/malignant illness
about me”1st and 3rd statements were statistically significant (p<0.05) by KruskalWallis Test

Figure 3. Distribution of the responses obtained in reply to the statement suggest
only the patient to be notified in case of a malignant illness.
1st and 3rd statements were statistically significant (p<0.05) by Kruskal-Wallis Test

Figure 4. Distribution of marital status for respondents asked how bad news should
be communicated
The statement on doctors’ way of communication and the sub-theme on breaking
bad news on malignant illness were statistically significant (p<0.05) by KruskalWallis Test

In our study, 74.1% of the participants stated that the doctor’s
way of communicating information to the patient is of absolute
importance. Patients who refer to a health institution for modern
medical service expect such information from the very outset.
Considering basic requirements of communication, the act of
notifying the patient should be performed in a calm environment
with words the patient can understand and by taking the patient’s
cultural characteristics into account [12,23]. When the 23.7%
participants who stated that the way information is communicated
is important are added into this analysis, 97.8% of the patients
in this study attach importance to the method of notification
concerning their clinical condition.
Contrary to an outmoded, paternalistic approach to the practice
of medicine, patient autonomy is now accepted as an important
ethical approach in today’s clinical decision-making processes
[24,25]. In the current approach, while the patient is informed
before making any decision, there are important details to consider
such as information related to this process, the content and the
extent of this information, and with whom it can be shared.
However, among these details, the issue that requires clarification
from the very outset is the determination of whom information
concerning the patient will be shared with. Various protocols
such as SPIKES, BREAKS and ABCDE have been developed to
address the issue [26-28]. In some countries where these protocols
are widely used, there are studies that outline objections, as well
as some suggestions to address the shortcomings of these methods
[15].
In the context of the principle of respect for patient autonomy,
the main, and perhaps the only, decision-maker on who to share
information with is the patient himself/herself. The physician is
expected to talk to the patient about this subject matter in a clear
and constructive manner [29]. Considering that the patient has
likely already adopted an outlook of his/her own on this issue
before visiting the doctor, 83.4% of the participants in our study
regarded as important the issue of whom bad news concerning their
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illness will be shared. In such circumstances, which may also be
affected by socio-cultural characteristics, a significant portion of
the patients stated that this news should only be shared with them.
Since poor prognosis commonly evokes negative views such as
long-term nursing, death and despair, this issue has a direct link
to religion, beliefs, and culture [26,30]. Therefore, it is often not
surprising that a subject matter which involves social institutions
and interactions, family or relatives may also be involved in
the process. Especially in patients diagnosed with cancer, the
approach to share such news with their family or relatives and
to make decisions together constitutes a common approach [31].
However, in current study, patients wished for only themselves to
be informed in the event of such illnesses, at least initially. In a
society where family bonds are regarded as strongly as they are
in Turkey, such views are worthy of attention. A reason for this
change might be the increasing individualization within society.
In this study, although the participants above the age of 50 stated,
with the highest average, that only they should be notified, no
statistical difference was found between the ages of the participants
in terms of to whom the facts regarding their illness should be told.
However, it is an important finding that the participants responded
with the highest average to the seventh statement, which was a
reflection of the trust relationship between the doctor and the
patient. Patients who adopted the statement that “No matter what,
I believe anything that happens between me and my doctor will
remain only between us and stay confidential”, appear to have
an attitude of strong trust with their doctor. In today’s modern
medicine, this trust relationship is an important issue [32]. In
accordance with other studies, our findings show that this trust
element continues to exist strongly in current doctor-patient
communication. Accompanied by high technology, doctor-patient
communication based on trust still maintains an important place in
the practice of medicine.
While breaking bad news within a clinical setting, providing
emotional support to the patient, in addition to providing correct
and sufficient information, is of significance [17,33]. This
emotional support, its content and application to be offered to
patients, is a topic that also concerns cultural elements besides the
medical application, procedure, and approaches. In some societies,
emotional support of this type is carried out within an approach
that involves the patient’s family together with professionals
involved in this process. Similarly, some studies recommend the
involvement of nurses in the process of breaking bad news [34].
In this scenario, sharing of the burden by the healthcare team
can be seen as an appropriate approach, rather than placing all
the responsibility on the doctor. A more important position can
be attributed to the patient’s family in cases of bad news, since
the process does not take place only between the doctor and the
patient. Family is an important factor especially in the process of
coping with an illness with a poor prognosis [31,35]. In addition
to the fact that the trust in doctor-patient relationship is a crucial
clinical ethical practice, the support of family or patient relatives
is also considered valuable in the process of coping with such
illnesses [36-38].
In our study, it is also noteworthy that the participants who wished
only to be informed when they have a malignant illness took an
undecided approach to a statement which queries attitudes that
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include sharing information regarding the illness with patient
relatives. Of note, our findings are in accordance with the findings
of the Aminiahisashti et al. study [39]. Specifically, participants
in the current study prefer to hear bad news concerning their
illness personally, before their families, and to have families join
the conversation possibly after an initial briefing. Two possible
explanations can be possible to the participants’ seemingly
contradictory statements. Firstly, the statement was specified
with a negation particle that might have caused indecision in the
participants. Secondly, and more likely rationale, was that the
participants may have considered their preference to be informed
about their illness first and then to inform the relatives. Considering
the cultural characteristics and healthcare system’s structure, this
second rationale seen as more conceivable. However, in any case,
when informing patients about disease with poor prognosis, it may
seem usual for people to adopt an indecisive approach, at least at
first. In a situation that would highly affect the person’s life and
future plans, waiting for him/her to make a decision quickly would
not be easy from the viewpoint of human psychology.
Breaking bad news to patients is also a complex and multidimensional issue process for physicians. As part of the medical
practice in some societies, hiding bad news from the patient or
sharing the seriousness of the illness with the patient relatives
rather than directly with the patient is not an uncommon practice
[18]. Such an approach also means that this process involves a
separate challenge for physicians in terms of medical practice.
Knowledge on the attitude of patients regarding informing them
about poor prognosis would be a guiding element for medical
practice. In our study, the patients had a very clear attitude
towards being notified. However, this clarity differs slightly for
single participants because, compared to married participants,
single participants stated that the doctor’s way of communicating
information is more important. Similarly, compared to married
participants, single participants more embraced the view that bad
news should be communicated to them rather than to relatives. The
importance of the family in dealing with a bad illness cannot be
denied; however, it is possible that this different attitude among
singles has a dimension that is nourished not only by the concept
of family but also from cultural elements [40].
Conclusion
Several general conclusions can be drawn from this study providing
new data for doctors and the healthcare system in breaking bad
news to patients. This study contributes to the importance of the
communication process and patients’ perspective on breaking bad
news. Patients consider it very important to be notified about their
illness in clear and honest terms. This shows that the classical idea
that patients may be affected by bad news and that this will disrupt
his/her treatment should no longer be taken into consideration.
At the end of the communication process, most patients wish to
be informed concerning their health situation or illness from the
doctor, even if it is bad news. Although their relatives may be
involved in the process a later time, patients wish to be the first to
hear the news. At this point, notification of patients and the method
of this communication by physicians is highly important and it is
critical how doctors’ communicate with patients.
Patients expect a good communication process from doctors.
They expect doctors to explain the medical facts in lay terms, and
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provide clear and explicit explanations regarding their diagnosis
and prognosis. Nowadays, given the increase in individualization,
patients wish to hear bad news themselves. Thus, they take an
approach to involve their relatives in this process at later stages.
Patients have strong expectations for healthcare service provided
by caring healthcare professionals who are equipped with advanced
communication skills, and communication with patients has
become more important than before in both medical education and
practice. It is clear that various protocols and practices regarding
breaking bad news should be effectively included in medical
education.

11.

This study contributes to the understanding that healthcare is a
personal issue. Even if relatives want to share responsibility in
this regard, patients prefer hearing hear bad news personally. This
may give rise to an ethical conflict for physicians between their
professional role in healthcare regarding breaking bad news and
their personal approaches on this issue. Obviously, more studies
need be done on breaking bad news and taking into account
cultural characteristics, and more attention should be paid to this
issue in medical education.

16. Berkey FJ, Wiedemer JP, Vithalani ND. Delivering bad or life-altering
news. Am Fam Physician. 2018;98:99-104.
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Abstract
The use of inhaled corticosteroids (ICS) alone may be sufficient for asthma control in mild asthma. We investigated the effect of inhaled steroid and beta-2 agonist combination on airway function and inflammation in mild asthma.We randomized 20 mild persistent asthma patients treated with the 200μg budesonide (10 patients) or
budesonide 200μg -formoterol 12μg (10 patients) twice daily for 4 weeks. We investigated the effects of treatment groups on pulmonary function tests by spirometry and
eosinophil percentage and eosinophil cationic protein (ECP) levels in serum and induced sputum. We compared values before and after treatment within budesonide
and budesonide-formoterol groups and after treatment between groups. We observed that eosinophil percentage and ECP levels in serum and induced sputum decreased
significantly after treatment in both treatment groups. Only the decrease in serum eosinophil percentage level was not significant in the budesonide group. On the other
that, there was no significant reduction of inflammatory markers between the two treatment groups. The spirometric measurements (FVC, FEV1, FEF25-75) showed a
statistically significant increase within the budesonide-formoterol treatment group, but not in the budesonide group. These measurements were not statistically changed
between the two treatment groups. In patients with mild asthma, budesonide and formoterol combination therapy did not add to the improvement of airway obstruction
and inflammation more than budesonide therapy.
Keywords: Asthma, inhaled steroid, long-acting β2-agonist, induced sputum, eosinophil, ECP

Introduction
Asthma is a common acute illness and ranges in severity from
very mild, occasional wheezing to acute, life-threatening airway
closure [1,2].
The airway inflammation in asthma is caused by a specific
immune response caused either due to a known allergen or any
environmental, occupational, and unidentified factors [3].
In previous years, the severity of asthma was classified according
to the intensity of the patient's symptoms, the level of respiratory
functions, and whether there was an attack, and the treatment of
asthma was arranged according to the severity of the patient. At
that time, asthma severity and asthma control were confused and

*Corresponding Author: Serife Torun, Konya Baskent University, Research and
Training Hospital, Department of Pulmonary Disease, Konya, Turkey
E-mail:serifetor@hotmail.com

often used interchangeably [4] Today, asthma severity is classified
retrospectively according to the minimum drug requirement that
can keep symptoms and exacerbations under control [5,6,7,8].
Asthma control in a patient who has been under control for at least
3 months at the most appropriate step: If it can be achieved with
step 1-2 therapy (eg, low dose Inhale corticosteroid , Leucotrien,
etc.), it is diagnosed as “mild asthma”[4].
Eosinophils secrete cytotoxic granule proteins that have the ability
to cause tissue damage and dysfunction. Eosinophil granules
contain a crystalloid core of major basic protein-1 (MBP-1) and
a matrix of eosinophilic cationic protein (ECP), eosinophilic
peroxidase (EPO), and eosinophil-derived neurotoxin (EDN).
MBP-1 is the main protein of eosinophil granules. MBP-1 is
cytotoxic to the epithelium. ECP is highly toxic to the respiratory
epithelium. The developing inflammation is eosinophilic in nature
as it is brought about by the activation of eosinophils, which is
evident by the increase in the ECP concentration in plasma and
other body fluids [9-11].
Inhaled steroids are currently the most effective and first-choice
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potent anti-inflammatory drugs used in the treatment of persistent
asthma [12]. Studies have shown the effectiveness of these
drugs in reducing asthma symptoms, airway hypersensitivity,
inflammation, severity and frequency of attacks, reducing asthmarelated mortality, increasing quality of life and lung functions, and
ultimately controlling asthma [13,14]. Bronchodilator medications
help improve the symptoms of asthma, airflow restriction and
airway hypersensitivity without affecting airway inflammation
[15,16,17]. Clinical studies in adults showed that the addition of
formoterol to budesonide alleviated asthma symptoms and reduced
exacerbations [18].
We sought to compare the effects of inhaled steroid and a
long-acting β2-agonist added to the inhaled steroid on airway
inflammation by assessing the eosinophil count and ECP levels in
serum and the induced sputum of mild asthma.
Material and Methods
All patients had a clear history of relevant symptoms for asthma
as defined by The Turkish Thoracic Society National Asthma
Diagnosis and Treatment Guidelines [15]. All patients attending
our hospital had mild asthma with stable symptoms. Twenty
patients were included in the study.

Med Science 2022;11(3):1306-10

coagulation, the sample was centrifuged at 1200 rpm for 10 min
at room temperature and the serum was separated; the serum
samples were stored at –80˚C until the time ECP was measured.
For determining serum eosinophil count, about 5 cc of blood
sample was sent to the hematology laboratory. 4.5%-hypertonic
saline solution, in fixed concentration, was administered to
the patients and sputum was induced. After induction of the
sputum, budesonide in a dose of 200 μg was administered to
the ten patients, and budesonide and formoterol in a dose of 12
μg/200μg were administered to the other ten patients twice a day
(morning and evening). Short-acting β2-agonist (salbutamol) was
administered to all of the patients for use in case of necessity. The
same procedure was repeated in the patients during the follow-up
visit, which was scheduled after four weeks of treatment.
Sputum Induction and Processing
Sputum induction and processing were performed as previously
described [19].The subjects inhaled 4.5% hypertonic saline using
a ultrasonic nebulizer. The subjects were encouraged to cough
deeply and sputum was expecttorated into steril containers.
Macroscopically, the viscous part of the sputum was separated from
the saliva, transferred into a tube, and weighed. 0.1% dithiothreitol
(DTT) solution (in mL) was added in a quantity amounting to
two-fold of the sputum amount (in g) was added to it, and was
kept under room temperature for 15 minutes. In the meantime,
it was agitated several times, using a vortex mixer for 15 min to
ensure homogenization. Next, phosphate buffered saline (PBS)
solution was added to DTT in equal volume; the filtrate material
was centrifuged at 3000 rpm at room temperature for 10 min. The
emergent supernatant was set aside for measurement of ECP level
and was stored at ¬–80ºC. After the remaining sediment was resuspended in 2mL of PBS, the total cell count was performed on
the obtained cell suspension using a Neubauer Hemocytometer.
For each patient, three cytospins were prepared. Cytospins
were obtained by cytocentrifuging (Shandon–4 cytocentrifuge;
Shandon Southern Instruments, Sewickley, PA, USA) 50μL of
cell suspension at 450 rpm for 6min. As they were left to dry,
cytospins were stained using wright statin and then differential cell
count was performed by counting 200 non-squamous cell for each
preparation.

•

Inclusion criteria for the study

1.

Patients aged 18 years and over

2.

Patients who agreed to participate in the study

3.

Pre-study FEV1 measurement >60% of expected predicted
value

•

Exclusion criteria for the study

1.

Those who received treatment other than a short-acting
inhaled B 2-agonist in the last three months

2.

Those with severe persistent asthma

3.

Those with a history of smoking

4.

Presence of a respiratory or immunological disease other than
asthma

ECP measurement

5.

Having had an upper respiratory tract infection and severe
asthma attack in the last 6 weeks

Sputum and serum ECP levels were measured using fluorescence
enzyme immunoassay method by MBL Mesacup ECP test kits in
ELX 800 device as a whole at the same time.

The study was approved by the ethics committee of the Faculty
of Medicine of Selcuk University Meram and informed written
consent to the study protocol was obtained from all subjects.
Study Design
Before the study was initiated, the patients were evaluated to
determine if they met the inclusion criteria by taking a medical
history and performing a systemic physical examination, complete
blood count, PA pulmonary X-ray, pulmonary function tests, and
reversibility. The venous blood samples of the patients included
in the study were collected for determining serum ECP level and
eosinophil count. Of the blood sample, 5 cc was taken for assessing
serum ECP level and was stored at room temperature for 1 h. After

Statistical Analysis
Data were presented as mean±standart deviation. All variables
have normality distribution by checking Kolmogorov-Smirnov
test. Therefore, for the dependent measurements (pre-treatment
and post-treatment) dependant sample t-test were used. For the
treatment effects multivariate analyses were applied because
of correlated measurements. If p-value is less than 0.05, it is
considered as significant. Statistical analyses of the trial were
performed by using SPSS statistical package software. The
power values obtained according to the data obtained and 10
sample volumes are given in the table below. In some parameters
(FVC, FEV1 and FEF 25-75) the power seems particularly low.
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There may be 2 reasons for this; Larger than expected variance
in measurements or small sample size. Since the planned sample
volume was taken according to the difference and standard values
of previous studies, it is observed that the data in this study show a
higher standard deviation value.
Results
The study group consisted of 15 females and 5 males. Their age
ranged between 23 and 57 (mean 43.8±9.9) years. The mean age
of the patients was 44.0±12.2 years in the budesonide group, and
43.6±7.6 years in budesonide-formoterol group (p<0.05). The
baseline pulmonary function tests, eosinophil counts, and ECP
levels in serum and induced sputum were no significant change
between the two treatment groups (p<0.05).
All of the patients completed the treatment period without any drugrelated side effects. All patients tolerated the sputum induction well
and no patient experienced considerable bronchospasm due to the
induction. After four weeks of the treatment, none of the patients
experienced any attacks necessitating treatment modifications.
The values of pulmonary function test measurements at baseline
and 4 weeks after treatment are given in Table 1. There was an
increase in all measurements after treatment. FVC, FEV1 and
FEF25-75 measurements in after treatment showed a statistically
significant increase in within budesonide-formoterol treatment
group, but not in budesonide group. All pulmonary function test
measurements were not statistically change between the two
treatment groups.
Table 1. Pulmonary function tests before and after treatment with budesonide or
budesonide-formoterol treatment groups
Budesonide
FVC (% predicted)

Budesonide-Formoterol

Before

After

99.5±8.2

101.3±9.8

98.6±21.1 105.0±20.4*

Before

After

FEV1 (% predicted)

92.8±9.6

96.1±8.6

91.5±17.8 100.0±19.8*

FEF 25-75 (% predicted)

71.3±20.4

76.2±18.5

69.6±15.9

80.2±20.0*

Data are presented as mean ± SD. *p<0.05: for comparison between values before
and after treatment within groups. FVC, forced vital capacity; FEV1, forced expiratory volume in one second; FEF25-75, mid forced expiratory flow.

The values of mean serum and induced sputum eosinophil
percentage, and ECP levels in before and after treatment are shown
in Table 2. The decrease in the serum eosinophil percentage was
not statistically significant in the budesonide-formoterol group. All
other inflammatory markers decreased significantly after treatment
in the both treatment groups. There was no statistically significant
difference in the reduction of inflammatory markers between the
two treatment groups.
Table 2. İnflammatory markers before and after treatment with budesonide or
budesonide-formoterol
Budesonide
Before
Serum eosinophils(%)
Serum ECP(ng/mL)
Sputum eosinophils(%)

After

Budesonide-Formoterol
Before

After

3.9±2.1

2.7±1.6*

2.9±1.0

2.8±1.3

83.8±48.8

48.1±37.0*

67.0±29.5

38.1±14.4*

6.6±6.2

3.4±3.1*

8.5±8.3

3.3±3.5*

Sputum ECP (ng/mL)
137.9±55.4 68.8±58.8* 143.7±65.6 76.7±36.7*
Data are presented as mean ±SD.
*p<0.05: for comparison between values before and after treatment within groups.
ECP, eosinophilic cationic protein
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Discussion
It is well accepted that chronic inflammation plays a significant
role in the pathogenesis of asthma which is characterized by
eosinophilic airway inflammation [15]. In the present study,
eosinophil and ECP levels in the blood and induced sputum were
investigated in order to compare the anti-inflammatory effects
of 200μg/day budesonide (BUD) and 12/200μg/day budesonideformeterol twice daily in patients with mild asthma. The induced
sputum objectively showed the presence of airway inflammation
in asthmatic patients and also depicted the attacks and severity of
asthma. It is a valuable method used to monitor the disease and
treatment.14In the present study, induced sputum method was
preferred as it is non-invasive, safe, and reliable. We demonstrated
that after treatment in the both treatment groups improved
parameters spirometric and inflammation of airways in patients
with mild asthma. However, in budesonide-formeterol treatment
group, spirometrics measurements statistically significant
increased. This proves that adding formoterol to the treatment
increases bronchodilator activity.
The treatment guidelines recommend a stepwise treatment
approach based on the disease severity, where the first step
comprises of anti-inflammatory treatment [12]. While betamimetics used in combination with inhaled steroids improve
symptoms and pulmonary functions, they are unable to decrease
sputum eosinophilia. Mc Ivor et al. have demonstrated that by
controlling pulmonary functions and symptoms in asthmatic
patients, salmeterol results in a decrease in the dose of inhaled
steroid; however, since eosinophilia persists, it signifies that
inflammation is uncontrolled and attack may thus occur [20]. In
another study, patients with mild asthma were divided into albuterol,
budesonide plus, if necessary, albuterol and formeterol budesonide
groups and followed for 52 weeks. As a result of this study, in an
open-label study involving adults with mild asthma, budesonideformoterol used when needed was superior to albuterol used when
needed for the prevention of asthma exacerbations [21]. Studies
have demonstrated that inhaled steroids decrease eosinophil
counts in peripheral blood and sputum, and reduce the levels of
ECP in sputum and blood [22].Our findings of reduced sputum
eosinophil and ECP, serum eosinophil and ECP are in agreement
with earlier studies. In contrast to the present study, Hoshino et
al., in their investigation comparing SFP combination and FP
monotherapy, detected a further decrease in the eosinophil count
of the group receiving SFP [23]. Contrary to this finding, similarly,
Bacci et al [24]. Did not detect any decrease in the sputum, blood
eosinophil and ECP levels with salmeterol treatment, though they
found a considerable decrease in these values with treatment
using beclomethasone. In the light of these studies, the fact that
β2-agonist treatment has no anti-inflammatory effect has been
confirmed. Further, it has been determined in the present study
that the addition of long-acting β2-agonist to inhaled steroid
treatment did not have any added benefit to decrease inflammation.
However, the facts that the groups in the present study consisted
of very few patients with mild asthma and the short period of
treatment, i.e., only four weeks cannot be neglected. Nevertheless,
at the end of a 1-year study in which budesonide monotherapy and
budesonide/ formoterol combination were used, no statistically
significant difference in inflammation markers in induced sputum
was detected between two groups [25]. Contrary to these results,
in two large and multi-center studies performed on patients,
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with uncontrolled asthma, the addition of inhaled salmeterol to
the treatment was found to be more effective on the clinical and
inflammatory parameters in contrast to increasing the therapeutic
dose of inhaled steroid [26,27]. In which patients with asthma
were given inhaled budesonide and formoterol and followed up for
12 weeks, in a study comparing FEV1 and sputum ECP and ACT
levels, 1 puff b.i.d. Combination medication may be recommended
as a standard dose to minimize side effects and achieve desired
control of disease compared to 2 puffs b.i.d. [28].
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Intern Med. 2018;169:17.
2.

Tesfaye ZT, Gebreselase NT, Horsa BA. Appropriateness of chronic asthma
management and medication adherence in patients visiting ambulatory
clinic of Gondar University Hospital: a cross-sectional study. World Allergy
Organ J. 2018;11:18.

3.

Nelson H.S. The importance of allergens in the development of asthma and
the persistence of symptoms. Dis. Mon. 2001;47:5–15.

4.

Astım Tanı ve Tedavi Rehberi 2020 Güncellemesi. https://www.aid.org.tr/
wp-content/uploads/2020/12/astim-rehberi-2020.pdf

In the present study, while no control group was considered, the
serum and sputum ECP levels in the asthma patients were found
to be higher than normal and considerably decreased after the
treatment in both the study groups. Yin SS et al. in their study
consisting of three groups receiving budesonide, salmeterol, and
salbutamol, observed a decrease in sputum and serum ECP levels,
though, this decrease was found to be more in the group receiving
budesonide [29]. Finally, the SIENA study showed that 73% of
patients with mild asthma do not have an eosinophilic phenotype
and that these patients have a similar clinical response to ICS
(mometasone) and antimuscarinic drugs (tiotropium), results that
challenge the indication of a drug combination in a newly published
study that incorporates ICS as a first option. It was stated that highdose steroid given even once in mild asthma patients is important
in reducing inflammation and subsequent attacks [30,31].

5.

Global Strategy for Asthma Management and Prevention, 2020 (updated).
Avaible from: https://ginasthma.org/wp-content/uploads/2020/06/ GINA2020-report_20_06_04-1-wms.pdf

6.

Reddel HK, Taylor DR, Bateman ED, et al. An official American Thoracic
Society/European Respiratory Society statement: Asthma control and
exacerbations: standardizing endpoints for clinical asthma trials and clinical
practice. Am J Respir Crit Care Med 2009;180:59-99.

7.

Taylor DR, Bateman ED, Boulet LP, et al. A new perspective on concepts of
asthma severity and control. Eur Respir J. 2008;32:545-54

8.

Chung KF, Wenzel SE, Brozek JL, et al. International ERS/ATS Guidelines
on Definition, Evaluation of Severe Asthma. Eur Respir J. 2014;43:343-73 .

9.

Rothenberg ME, Hogan SP. The eosinophil. Annu Rev Immunol.
2006;24.147–74.

Our study had some limitations. Our study although the number
of patients was statistically significant, it was relatively low. The
device we used was in capsule form. There are studies conducted
between different forms in the literature. The use of bronchodilation
in patients may have suppressed the inflammation aspect of the
disease and improved PFT parameters. The methodology of
our study was limited to a 4-week period in terms of evaluating
treatment outcomes. Longer-term patient follow-ups will also be
useful to compare the results.

11.

Conclusion

10. Rothenberg ME. Eosinophils in the new millenium. J Allergy Clin Immunol.
2007;119:132–2.
Menzies-Gow A, Robinson DS. Eosinophils, eosinophil cytokines
(interleukin–5) and antieosinophilic therapy in asthma. Curr Opin Pulm
Med. 2002;8:33–8.

12. Global Initiative for Asthma (GINA) Updated 2021
13. HA Boushey. Effects of inhaled corticosteroids on the consequences of
asthma Review > J Allergy Clin Immunol.1998;102:S5-16.
14. Chazan R. Corticosteroid treatment in airways narrowingReview
Pneumonol Alergol Pol.2008;76:96-100.
15. Thoracic Society Asthma Diagnosis and Treatment Guide Toraks Journal
2009

In conclusion, we have determined that the use of inhaled steroid
in mild asthmatic patients showed an improvement in pulmonary
functions and the anti-inflammatory effect reduced serum and
sputum eosinophil counts, and serum and sputum ECP levels. It
was demonstrated that treatment using β2-agonist added to the
inhaled steroid provides an improvement in pulmonary function
parameters, though it has no added benefit on the anti-inflammatory
parameters. The findings of the present study appear to support the
previous researches suggesting that β2-agonists possess no antiinflammatory effect.

16. Asthma Treatment, New targets, New treatments Bavbek S. Başak printing,
2006
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Abstract
This study investigated the effect of needle bevel position during arteriovenous fistula cannulation on bleeding stop time in patients with chronic hemodialysis. An arteriovenous fistula puncture was performed on patients using the needle bevel up and down and the bleeding stop time was recorded in minutes. The outcomes of the two
techniques were compared. The anticoagulant type used did not affect the bleeding stop time in the 55 patients with hemodialysis included in this study. On separately
considering puncture outcomes and anticoagulant type used, the bleeding stop time in both arterial and venous needle bevel down punctures was found to be significantly
lower compared with the bevel up puncture (p<0.05). The bleeding stop time was found to be shorter in bevel down arteriovenous fistula puncture.
Keywords: Hemodialysis, arteriovenous fistula, needle, puncture, cannulation, bevel position

Introduction
In hemodialysis (HD) treatment, access to the vessel is provided by
HD catheter, arteriovenous graft and arteriovenous fistula (AVF).
Arteriovenous graft and AVF are permanent vascular access routes.
AVF is the opening/connection between the artery and vein. AVF
cannulation is one of the gold standard methods used for providing
vascular access in a patient with end-stage renal disease (ESRD)
receiving HD treatment [1,2]. Since HD is usually performed three
times a week (4–8 hours), a fistula or graft for treating HD must be
punctured approximately 300 times a year using 2 needles (arterial
and venous) during each dialysis treatment [3]. Hence, the AVF
puncture must be performed by a safe route and the right technique
for performing HD sufficient times.
Due to the anatomical location of the needles used for cannulation,
the direction of entry, the width, whether the needle has a posterior
eye or not, the inclination direction/angle, and cannulation methods

*Corresponding Author: Ustun Yilmaz, Antalya Training and Research Hospital,
Department of Nephrology, Antalya, Turkey
E-mail:ustunfy@gmail.com

have not been discussed widely in the medical literature. This lack
of information leads to cannulation failures increasing morbidity
and mortality accompanying dialysis [4].
One of the issues affecting safe cannulation is the bevel position
of the needle used during AVF puncture. During the cannulation
process puncture can be achieved in two ways, bevel down (BD)
with the needle face downwards and bevel up (BU) with the
needle face oriented upwards. (Figure 1). International guidelines
do not give clear recommendations on the bevel position of the
needles during cannulation. The National Kidney Foundation
(KDOQI), in its clinical practice guideline for vascular access
in 2006, recommended that the AVF be cannulated with a 25°
puncture angle and bevel-up needle position [5]. BD or BU types
of needle puncture methods, used during cannulation, vary in
different HD centers [6-9]. Additionally, the literature indicates
that many centers frequently use the AVF puncture method
with needle bevel-up position [6-9]. However, few reports have
compared AVF cannulation methods (bevel-up or bevel-down
punctures) with various clinical aspects. Additionally to the fact
that many HD centers prefer BU puncture in AVF cannulation,
few studies have investigated whether BD puncture has an
advantage concerning clinical aspects over the BU puncture [611]. We examined some of these reports. A study comprising of
48 patients, which evaluated the degree of pain and skin damage
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reported that higher pain intensity and a larger hole in the skin
were associated with the BU puncture [10]. In a study conducted
on 17 patients, visual observations after the total puncture count
revealed that less bleeding occurred in patients who underwent
BD puncture for AVF cannulation compared to the BU puncture
method [11]. However, the time required for the bleeding to stop
was not measured in this study.
Anemia may occur because of frequent bleeding and blood loss
after punctures. It is known that anemia increases the rate of
hospitalization, decreases the quality of life, and most importantly
increases the probability of death in patients with ESRD [12-14].
Since blood loss is harmful to patients with HD, it is important to
examine the puncture techniques to identify the least destructive/
aggressive ones.
Since the literature about the bevel position of the needles in
AVF cannulation is not explicit, the anemia that develops after
continuous excessive bleeding is an important issue in patients with
HD. The needle bevel position should be investigated concerning
its effect on bleeding caused during AVF cannulation. Therefore,
the current study aims to determine the effect of the needle face
positions BD or BU, used during the AVF cannulation procedure,
on the time required for the bleeding to cease.
Material and Methods
Study design
This is a single-center, observational study. The study protocol
was approved by the ethics committee of the Antalya Training and
Research Hospital (Approval number: 10/11) and was conducted
in accordance with the ethical standards defined in the 1964
Declaration of Helsinki. During the execution of the study, the
patients were informed about the study, and their written consent
was obtained.
Patients
A total of 55 patients (26 women and 29 men) who were treated
for HD via AVF in the HD unit of Antalya Training and Research
Hospital were included in the study, of these 19 patients had
AVF in the forearm and 36 patients had AVF in the upper arm.
Initially, the BD puncture was performed in 55 patients using lowmolecular-weight heparin (LMWH), and the bleeding stopping
times were determined. In the same patient group using LMWH,
the AVF needle puncture was applied in different HD sessions in
the form of a BU, and the corresponding bleeding stopping times
were determined. Once again, in the same patient group, these
procedures were repeated with unfractionated heparin (UFH)
in different HD sessions, and the bleeding stopping times were
determined. The inclusion criteria were patients receiving HD
treatment for at least 3 months due to the ESRD diagnosis, with
AVF that has been in use for at least 1 month and were aged >18
years. Patients with acute renal failure, those using drugs that
may prolong the bleeding time, those with hereditary or acquired
coagulation disorders, patients with low platelet count, patients
with HD of age <18 years, and under HD treatment via an HD
catheter or arteriovenous graft were not included in this study.
Cannulation technique and data collection
In each patient, the AVF puncture was performed by a dialysis
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technician at a 25° angle using a standard 15-G lumen needle
using the rope ladder technique, 3–4cm from the arteriovenous
anastomosis line and 5cm between them. Both the arterial and
venous needle AVF punctures were performed using the needle
BD, and the stopping time of the bleeding started at the puncture
site was recorded in minutes. The bevel-up AVF puncture was
performed on the same patient by the same dialysis technician in
another HD session, and the duration of bleeding that started at the
puncture site was recorded in minutes. After the data were recorded
in different sessions, considering the type of anticoagulation used,
and the bleeding stopping times of arterial needles according to
the needle bevel position were compared among themselves, and
the venous needle bleeding stop times were compared among
themselves.
Anticoagulation dose and the bleeding stop time measurement
Each participant was provided a certain dose of anticoagulation for
HD treatment.
After the AVF needle punctured the BD, the bleeding stop time
was measured. In a different HD session, the same dose of
anticoagulation was applied to the same patient, and the bleeding
stopping time after the bevel-up puncture was measured.
After the puncture needles were removed at the end of the HD
session, compression with a tampon was applied to prevent
massive bleeding from the AVF. After 8 min of compression, the
tampon was removed and checked to assess whether the bleeding
stopped. Next, by counting down from 8 for 1 min (7,6,5,4,3…),
the tampon was removed every minute and the last value at which
there was no bleeding was recorded as the bleeding stop time in
minutes. Owing to the bleeding tendency in patients with chronic
kidney disease and the risk of massive bleeding due to the special
vascular structure of the AVF, the bleeding stopping time was not
measured in seconds, considering that the continuous removal of
the compression pad may lead to continued bleeding or massive
bleeding.
Statistical analyses
Categorical variables were presented as n(%), and continuous
variables were presented as mean (standard deviation), median
(interquartile range [IQR]: 25th–75th percentile). The chi-square
test or Fisher’s exact test was used for statistical comparisons of
categorical variables between the two groups. Wilcoxon Signed
rank test was applied for statistical comparisons of dependent
variables between the two groups, and Mann–Whitney U-test was
performed for statistical comparisons of independent variables
between the two groups. For statistical significance, p<0.05 was
accepted. Statistical analysis was performed using the Statistical
Package for Social Sciences for Windows version 23.
Results
Total 55 patients (26 [47.3%] female and 29 [52.7%] male)
diagnosed with ESRD who underwent HD with AVF were included
in this study. The mean age and duration of HD treatment in these
patients were 50±18 years and 88±52 months, respectively. The
mean height, weight, and body mass index were 163±10cm,
58.2±12.8kg, and 21.8±4.4kg/m2, respectively. Basal laboratory
parameters of these patients were analyzed and were found to be
as, mean BUN (blood urea nitrogen) 68.52±18.48mg/dl, creatinine
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7.2±3.05mg/dl, phosphorus 5.2±1.5mg/dl, calcium 8.6±2.84mg/
dl, parathyroid hormone 465±335 pg/ml, hemoglobin 10.4±1.35g/
dl, hematocrit 31.7±3.9%, ferritin 466.43±255.47ng/ml and
albumin 3.8±0.44g/dl. The average doses of anticoagulants used
were, LMWH 0.4±0.1 IU (international unit) and UFH 3500±1000
IU (Table 1).
Table 1. Sociodemographic characteristics and laboratory parameters of patients
on hemodialysis
Age (years)

50±18

Sex
Female

26(47.3%)

Male

29(52.7%)

Hemodialysis duration (months)

88±52

Height (cm)

163±10

Weight (kg)

58.2±12.8

Body mass index (kg/m2)

21.8±4.4

BUN (mg/dl)

68.52±18.48

Creatinine (mg/dl)

7.25±3.05

Phosphorus (mg/dl)

5.2±1.5

Calcium (mg/dl)

8.6±2.84

Parathyroid hormone (pg/ml)

465±335

Hemoglobin (g /dl)

10.4±1.35

Hematocrit (%)

31.7±3.9

Ferritin (ng/ml)

466.43±255.47

Albumin (g /dl)

3.8±0.44
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it was 3min (IQR 25th–75th percentile 2–3min) with the use of
UFH (p=0.17). It was found to be 6 min (IQR 25th–75th percentile
6–6min) in BU artery needle puncture with LMWH use, and 6
min (IQR 25th–75th percentile 4–6min) in UFH use (p=0.47). It
was found to be 6min (IQR 25th–75th percentile 6–6min) in BU
venous needle puncture with LMWH use, and 6min (IQR 25th–
75th percentile 6–6min) with UF use (p=0.77) (Table 2).
The effect of different coagulants in patients was analyzed
separately. Bleeding cessation times were compared based on
arterial and venous AVF puncture bevel positions. In the use
of LMWH, the median bleeding cessation time after BD artery
puncture was 3min (IQR 25th–75th percentile 3–3min), while
it was 6min (IQR 25th–75th percentile 6–6min) in BU artery
puncture (p<0.001). While the median bleeding cessation time was
3 min (IQR 25th–75th percentile 2–3min) in BD venous puncture
and it was 6min (IQR 25th–75th percentile 6–6min) in BU venous
puncture (p<0.001). With UFH use, the median bleeding cessation
time after BD artery puncture was 3 min (IQR 25th–75th percentile
3–3 min) while it was 6min (IQR 25th–75th percentile 4–6min)
in BU artery puncture (p<0.001). While the median bleeding
cessation time was 3min (IQR 25th–75th percentile 2–3min) in
BD venous puncture, it was 6 min (IQR 25th–75th percentile 6–6
min) in BU venous puncture (p<0.001) (Table 3).

Heparin dose
LMWH (IU)

0.4±0.1

UFH (IU)

3500±1000

LMWH: low-molecular-weight heparin, UFH: unfractionated heparin, BUN: blood
urea nitrogen

The effects of bevel position in arterial and venous needle puncture
on the median time required for the bleeding to stop was compared
in the case of different coagulants applied. The median time required
for the bleeding to stop in the BD needle artery intervention was
3min (IQR 25th–75th percentile 3–3min) with the use of LMWH
and was 3min (IQR 25th–75th percentile 3–3min) with the use
of UFH (p=0.09). In BD venous needle puncture, it was 3min
(IQR 25th–75th percentile 2–3min) with the use of LMWH, while

Bevel down 			
Bevel up
Figure 1. Arteriovenous fistula needle puncture bevel down and bevel up
cannulation methods, respectively, according to the bevel positions

Table 2. Comparison of the effects of arterial and venous needle puncture bevel positions on the bleeding stop time according to the applied anticoagulation method
LMWH (IU) (n: 55)
Mea±standMedian
art deviation

UFH (IU) (n:55)

Percentile
25

Percentile
75

Mean±standMedian
artdeviation

Percentile
25

Percentile
75

p*
value

BD artery needle intervention bleeding
stop time (min)

3±1

3

3

3

3 ±0

3

3

3

0.09

BD venous needle intervention bleeding stop time (min)

3±1

3

2

3

3±1

3

2

3

0.17

BU artery needle intervention bleeding
stop time (min)

6±1

6

6

6

5±1

6

4

6

0.47

BU venous needle puncture bleeding
stop time (min)

6±1

6

6

6

6±1

6

6

6

0.77

LMWH: low-molecular-weight heparin, UFH: unfractionated heparin, IU: international unit, BD: bevel down, BU: bevel up, min: minute * Mann–Whitney
U-test
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Table 3. Comparison of the patients using low-molecular-weight heparin or unfractionated heparin according to the effect of arterial and venous needle puncture bevel
position on the bleeding stop time
Mea±standart
deviation

Median

BD artery needle puncture bleeding stop time
(min)

3±1

3

3

3

BU artery needle puncture bleeding stop time
(min)

6±1

6

6

6

<0.001

BD venous needle puncture bleeding stop time
(min)

3±1

3

2

3

BU venous needle
puncture bleeding stop
time (min)

6±1

6

6

6

<0.001

LMWH (n: 55)

Bevel down

UFH (n: 55)

Bevel down

Mean±standard
Median
deviation

Percentile Percentile
25
75

Percentile Percentile
25
75

Mean±standatMedian
deviation

Bevel up

Bevel up

Mean±standart
Median
deviation

Percentile Percentile
p*
25
75
value

Percentile Percentile
25
75

BD artery needle puncture bleeding stop time
(min)

3±0

3

3

3

BU artery needle puncture bleeding stop time
(min)

5±1

6

4

6

<0.001

BD venous needle puncture bleeding stop time
(min)

3±1

3

2

3

BU venous needle
puncture bleeding stop
time (min)

6±1

6

6

6

<0.001

LMWH: low-molecular-weight heparin, UFH: unfractionated heparin, BD: bevel down, BU: bevel up, min: minute *Wilcoxon Signed Ranked Test

Discussion
AVF puncture failures and technical errors may result in the patient
not receiving satisfactory HD therapy. In this context, problems
related to AVF puncture may indirectly increase morbidity and
mortality. Therefore, it is important to place the needles used for
AVF puncture correctly during the HD session. The ideal technique
for AVF cannulation is not well-defined/established. Different
cannulation techniques are applied by different dialysis centers.
During AVF needle puncture, issues such as needle entry direction,
needle size, back eye, and needle type have been discussed in
earlier studies [7,15,16]. Another concern in HD cannulation is the
bevel position of the needles used during AVF puncture, which
is seldom discussed in the literature but is crucial as it might
affect the treatment. Also, previous studies are mostly focused on
the evaluation of pain after needle puncture [10,17]. There are a
limited number of studies examining bleeding at the puncture site
and the problems it may cause. To our knowledge, there is only
one study in the literature that directly compares bleeding after
BD and BU-type needle punctures in AVF cannulation. However,
this study was conducted with a limited number of subjects (17
patients), and the bleeding cessation time was not measured [11].
Considering that the decrease in hemoglobin caused by chronic
blood loss in patients with HD leads to inefficient HD treatment,
it is important to apply a puncturing method causing minimal
bleeding. Therefore, in our study, it was hypothesized that when
the AVF needle puncture is inclined in a BD position, the bleeding
stops sooner than that in the BU position hence resulting in lesser
blood loss. Additionally, to the detailed study about the bleeding
time, the relationship between the anticoagulant used and the
needle bevel position was also examined.
In a meta-analysis study conducted in patients with HD, it was
reported that the use of LMWH or UFH did not differ in terms
of bleeding risk [18]. However, bevel position during needle
puncture was not mentioned in these studies. In the present study,
patients with HD were divided into two groups according to the

use of LMWH or UFH. When arterial and venous needle punctures
were performed as BD and BU, no difference was found between
bleeding cessation times depending on the anticoagulant used.
This indicates that the use of either type of anticoagulant does not
increase the bleeding after AVF puncture.
In order to minimize bleeding and to cannulate without damaging
the vessel wall, studies on needle bevel position have been carried
out in patient groups with nonHD. In one of these studies, the
patient group undergoing BD puncture of the internal jugular vein
was compared with the patient group undergoing BU puncture.
Posterior venous wall injury and hematoma were reported to be
less common in the BD puncture group [19].
Although needle bevel direction varies between centers during AVF
puncture in patients with HD, BU puncture method is generally
preferred. In a multicenter study with 171 HD centers by Gauly et
al., it was reported that AVF punctures were performed in the BU
and BD positions in 72.3% and 27% of the patients, respectively
[9]. The National Kidney Foundation (KDOQI) reported in 2006
that the AVF should be cannulated with a 25° puncture angle in
BU position [5]. Castro et al. reported that 100% of AVF needle
punctures were performed in their center in the BU position [6].
However, some cannulation prefer needle BD position, probably
to reduce pain and the risk of vascular posterior wall injury [20].
However, the relationship between needle bevel position and
bleeding cessation time has not been investigated in these studies.
In a study by Sallee et al., it was reported that 56% of the patients
had AVF BU needle punctures and 48% of the patients had bled
at the puncture sites for more than 10 minutes, however, the
relationship between bleeding time and needle bevel position was
not discussed [21]. In the previously mentioned study by Gaspar
et al., 17 patients were recruited, and it was reported that bleeding
was detected in only 27 (3.6%) punctures after a total of 748
punctures. It has been reported that 26 (6.9%) of these occurred
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after BU AVF puncture and 1 (0.26%) was seen after BD puncture
[11]. However, the time required for the bleeding to stop was not
recorded in this study, and bleeding was monitored visually.
Additionally to the fact that blood loss after AVF needle puncture is
an important problem in patients with HD, excessive compression
methods used to stop bleeding and their constant repetition may
cause thrombosis in the region of AVF [22,23]. In this context,
lesser bleeding and shorter duration will ensure avoidance of
compression.
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Abstract
The purpose of this study was to investigate the renal protective efficacy of propofol, ketamine, and ketofol in an ischemia/reperfusion injury (IRI) model experimentally
induced in rats. Thirty-five male Sprague-Dawley rats were randomly assigned into five groups: sham (Group 1), control (Group 2), ketamine (Group 3), propofol (Group
4), and ketofol (Group 5). Following administration of intramuscular ketamine hydrochloride anesthesia, the left renal hilum was exposed to 60-minutes clamping. Ketamine (Group 3), propofol (Group 4), and ketofol (Group 5) were administered 15 min prior to reperfusion. After six hours of reperfusion, the left kidneys were harvested
for histological injury scoring. Mean histopathology scores were 0.42±0.53 in group 1 (Sham), 2.97±0.21 in group 2 (Control), 2.68±0.15 in group 3 (Ketamine), 2.40±0.16
in group 4 (Propofol), and 2.51±0.22 in group 5 (Ketofol). The score in group 4 (Propofol) was significantly lower than those in groups 2 (control) and 3 (Ketamine) (P=.002
and P=.0120, respectively), but did not differ significantly from that in group 5 (Ketofol) (P=.347). The score in group 5 (Ketofol) was significantly lower compared to
group 2 (control) (P=.006), but no significant difference was determined with Group 3 (Ketamine) (P=.137). No significant difference was also observed between Group 3
(Ketamine) and Group 2 (control) (P=.021). The study results indicated no superiority of ketofol over ketamine or propofol against renal IRI. However, the renal protective
effect of propofol against IRI was greater than that of ketamine.
Keywords: Propofol, ketofol, ketamine, ischemia reperfusion injury, kidney

Introduction
Ischemia reperfusion injury (IRI) represents cellular damage
occurring following reperfusion of formerly viable ischemic tissues
[1]. Inflammation plays a substantial role in the pathogenesis of IRI,
with central involvement for particular cells, adhesion molecules
and cytokines. Hypoxia caused by ischemia and subsequent
reperfusion is linked to an increase in the production of reactive
oxygen species (ROS), which are generated on an extensive basis
during IRI and which mediate cellular damage. Oxidative stress is
the result of disequilibrium between antioxidant capacity and ROS
production. Important factors by which renal IRI leads to tubular
cell injury and death include the formation of ROS and oxidants/

*Corresponding Author: Sevda Akdeniz, Samsun Training and Research Hospital,
Department of Anesthesiology and Reanimation, Samsun, Turkey
E-mail:sevda.akdeniz@saglik.gov.tr

antioxidant imbalance [2]. Renal ischemia and reperfusion
injury may be caused by systemic hypotension, cardiac arrest,
hypovolemic shock, major trauma, tissue injury, renovascular
surgery, and aortic clamping. Acute kidney injury developing
secondary to IRI plays a major role in perioperative morbidity and
mortality, and constitutes a significant health care and economic
burden [3,4]. Acute kidney injury occurs in approximately 1% of
surgical cases [5].
Propofol is a gamma-aminobutyric acid A receptor that enhances
its inhibitory activity and is the intravenous anesthetic agent most
widely employed for the purpose of inducing and maintaining
general anesthesia. Propofol has also been evaluated in terms of
its renoprotective effects in IRI and other organs. The specific
molecular mechanism involved in the protective effect exhibited
by propofol in the face of renal IRI is unknown, although it
exhibits protective activities through antioxidant and antiinflammatory effects and the downregulation of proinflammatory
cytokine production. Propofol upregulates heme oxygenase-1,
which in turn increases carbon monoxide (CO), free ferrous iron,
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and biliverdin levels. Free ferrous iron and biliverdin and exhibit
antioxidant effects by scavenging environmental free radicals.
CO is a signaling molecule, the anti-inflammatory effects of
which involve the downregulation of proinflammatory cytokines
such interleukin-1b (IL-1b) and tumor necrosis factor-a (TNF-a)
as well as the upregulation of anti-inflammatory cytokines via
mitogen-activated protein kinase kinase-3 (MAPKK-3). In
addition, propofol exhibits protective effects in renal tissue by
activating adenosine triphosphate-sensitive potassium channels
and significantly reduces IRI-associated apoptosis in kidney cells.
Propofol also contains a phenol hydroxyl group in its chemical
structure. Phenol hydroxyl reacts with peroxynitrite, a highly
reactive oxidant and a product of lipid metabolism, to remove it
from the environment [2]. Ketamine is an N-methyl-D-aspartate
antagonist and dissociative anesthetic agent that lowers IRI.
Research has demonstrated that it exhibits a protective effect
against IRI, although the exact molecular mechanisms involved
are still unclear [6-9]. Ketamine has been shown to reduce the
generation of pro-inflammatory cytokines, to attenuate induced
lipid peroxidation, and also to enhance renal antioxidant status,
thus exhibiting a protective effect against renal IRI [6,8]. Ketofol
consists of a combination of propofol 0.5mg kg־1 and ketamine
0.5mg kg־1. It has been shown to improve recovery time, and
there is also evidence that it lowers the frequency of single agents
involved in hypotension [10]. The combined use of ketamine
and propofol can alter their renal protective effects against IRI.
The present study involved a histopathological investigation of
the synergistic effect of a ketamine+propofol combination on the
management of renal IRI.
Material and Methods
Animals
The experimental protocol adopted in the current study was
approved by the Animal Ethics Review Committee of the
Gaziosmanpasa University, Turkey (no. 51879863-186, Date:
09.12.2021). Thirty-five male Sprague-Dawley rats weighing
341.35±11.05 g (range, 321-363 g) and aged 9-12 weeks were
obtained from the Gaziosmanpasa Experimental Animals
Laboratory (Tokat, Turkey). These were housed in individual
cages within a specific-pathogen-free environment at 22±1˚C, at
a relative humidity of 40-70%, and in a 12h/12h light/dark cycle.
Ad libitum access was permitted to food and water. The rats were
cared for as specified by the guidelines related to the care and
use of laboratory animals issued by the U.S. National institutes
of Health (NIH Publication No. 85-23, revised 2011) [11]. This
study was also conducted in conformity with the ARRIVE animal
experiments guideline [12].
Ischemia reperfusion injury model
All rats were fasted for 12h before being anesthetized using
intramuscular injection of 60 mg kg־1 ketamine hydrochloride.
The abdomen was first shaved and sterilized with povidone iodine
solution, after which a 3-cm midline incision was made, and
the abdominal viscera were displaced to the right. The left renal
hilus was then dissected, after which the renal vascular pedicle
was occluded with the attachment of a microvascular clamp. The
ketamine dose was repeated 30 minutes later intramuscularly.
The clamps were released after 60 minutes of ischemia. The
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bloodstream in the renal artery and vein was observed, as indicated
by the restoration of its original color, after which the abdomen was
closed, and the rats were woken. Following six-hour reperfusion,
the rats were sedated using intramuscular injection of 60mg kg־1
ketamine hydrochloride. Left nephrectomy was then performed,
after which all experimental animals were euthanized with a lethal
intraperitoneal (IP) dose of ketamine.
Experimental design
Following a seven-day adaptation period, the 35 male rats were
randomly assigned into sham, control, and three experimental
groups in equal numbers (n=7) as follows:
Group 1 (Sham): Laparotomy was performed following anesthesia
in this group. Left nephrectomy was performed six hours after
laparotomy. No IRI model was employed.
Group 2 (Control): An IRI model was applied to the rats in this
group. Left nephrectomy was performed six hours after laparotomy.
No IRI agent was used.
Group 3 (Ketamine): An IRI model was applied to the rats in this
group. Fifteen minutes before reperfusion, 10mg kg־1 ketamine
(Ketalar, Eczacibasi, Turkey) was administered via the IP route.
Left nephrectomy was performed six hours after laparotomy.
Group 4 (Propofol): An IRI model was applied to the rats in this
group. Fifteen minutes before reperfusion, 10mg kg־1 propofol
(Propofol-PM 1%, Polifarma, Turkey) was administered IP. Left
nephrectomy was performed six hours after laparotomy.
Group 5 (Ketofol): An IRI model was applied to the rats in this
group. Fifteen minutes before reperfusion, 10mg kg־1 ketofol was
administered IP. Left nephrectomy was performed six hours after
laparotomy (Figure 1).

Figure 1. The rats were randomized into five different groups

Histopathology and scoring of renal injury
The extracted kidneys were fixed in formalin, following which
sections taken from the upper, middle, and lower parts were
embedded in paraffin. Multiple three-micrometer sections were cut
and stained with hematoxylin/eosin (H&E). During quantitative
analysis of histological patterns, tissue changes observed after
I/R were scored from 0 to 5 (0=normal kidney, 0% injury; 1=
minimal damage, <10% injury; 2=mild damage, 11-25% injury;3
=moderate damage, 26-45% injury; 4=severe damage, 46-75
injury; and 5=very severe damage, >76% injury). The scoring
was based on changes in intracellular edema, atypical cytoplasmic
vacuolization, cell detachment, tubular dilatation, and tubular
necrosis (Figure 2). Histological kidney injury was assessed by
an experienced uropathologist (MB) blinded to the study groups.
A minimum of 10 high-power fields (HPFs; magnification, x200)
were examined per section for each sample [13].
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Figure 2. Histology after one hour of ischemia and six hours of reperfusion
demonstrating the different morphological changes scored by the pathologist
with Hematoxylin-Eosin staining. A (left); mild kidney damage (x400). B (right);
severe kidney damage (x200). ACV: Atypical cytoplasmic vacuolization; CD: Cell
detachment; IE: Intracellular edema; TD: Tubular dilatation; TN: Tubular necrosis

Statistical analysis
All statistical analyses were carried out on computerized software
(IBM SPSS version 25, Chicago, IL, USA). Data are presented
as mean±standard deviation. A significance level of 0.05 was
employed. Differences were analyzed by the application of oneway ANOVA and the H-test. The Bonferroni-corrected MannWhitney U test was employed to identify the source of significance
in variables determined to be as significant.
Results
Mean weights were 341.28±10.91 g (range, 322–357 g) in Group
1, 340.28±10.35 g (range, 323–357 g) in Group 2, 340.57±11.53g
(range, 323–358 g) in Group 3, 340.85±13.24 g (range, 321–358
g) in Group 4, and 342.71±10.91 g (range, 329–363 g) in Group
5 (P=.993). In Group 1 (Sham), the scores for all the histological
values analyzed were quite low, significantly lower than in the
ischemia groups. The highest histological value in Group 1 (Sham)
was 0.57±0.53 for intracellular edema, while the lowest score, 0,
was determined for tubular necrosis.
In Group 2 (Control), all histological scores-atypical cytoplasm
vacuolization, cell detachment, intracellular edema, tubular
dilatation, and tubular necrosis were higher than in the other
groups. However, this elevation was found to be only statistically
significant for tubular necrosis. The lowest tubular necrosis
score was observed in Group 4 (Propofol), significantly lower
compared to Group 2 (Control). The comparable scores in Group 3
(Ketamine) and Group 5 (Ketofol) were not significant compared
to Group 2 (Control).
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Mild atypical cytoplasm vacuolization and cell detachment were
observed in the three study groups – Group 3 (Ketamine), Group 4
(Propofol), and Group 5 (Ketofol). The scores were similar in all
three groups, with no significant difference between them (P=.513
and P=.517, respectively). The most pronounced, albeit moderate,
intracellular edema and tubular dilatation were observed in Group
3 (Ketamine). Scores in Group 4 (Propofol) and Group 5 (Ketofol)
were lower than those in Group 3 (Ketamine), but the differences
were not significant (P=.179 and P=.260, respectively). No tubular
necrosis was observed in Group 1 (Sham), although mild necrosis
was observed in the other groups. Tubular necrosis scores were
higher in Group 3 (Ketamine) than in Group 4 (Propofol) and
Group 5 (Ketofol), but this was not significant (P=.562).
Mean histological scores were 2.97±0.21 in Group 2 (Control),
2.68±0.15 in Group 3 (Ketamine), 2.40±0.16 in Group 4
(Propofol), and 2.51±0.22 in Group 5 (Ketofol) (Figure 3). This
low value in Group 3 (Propofol) was significant compared to
Group 2 (Control) and Group 3 (Ketamine) (P=.002 and P=.0120,
respectively), but not compared to Group 5 (Ketofol) (P=.347). The
score in Group 5 (Ketofol) was significantly lower than in Group 2
(Control) (P=.006), while no significant difference was determined
compared to Group 3 (Ketamine) (P=.137). No difference was also
determined between Group 3 (Ketamine) and Group 2 (Control)
(P=.021). The groups’ histological scores are shown in Table 1.

Figure 3. Mean histological scores in the study groups

Table 1. Histology score in the groups
Histology

Group 1 (Sham)

Group 2 (Control)

Group 3 (Ketamine)

Group 4 (Propofol)

Group 5 (Ketofol)

Atypical cytoplasm vacuolization

0.42±0.53*

2.85±0.69

2.42±0.53

2.14±0.37

2.28±0.48

Cell detachment

0.28±0.48*

3±0.57

2.85±0.37

2.57±0.78

2.85±0.69

Intracellular edema

0.57±0.53*

3.14±0.69

3.14±0.37

2.71±0.48

2.85±0.37

Tubular dilatation

0.14±0.37*

3±0.57

2.85±0.37

2.42±0.53

2.57±0.53

0*

2.71±0.48

2.28±0.48

2±0.57**

2.14±0.37

0.18±0.06*

2.97±0.21

2.68±0.15

2.40±0.16#,Δ

2.51±0.22##

Tubular necrosis
Mean score

*Statistically significant difference (P<.05) according to ischaemic groups, **Significantly different from the Control group (P=.0124), #Significantly different from
the Control group (P=.002), ##Significantly different from the Control group (P=.006), ΔSignificantly different from the Ketamine group (P=.012)
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Discussion
Acute kidney injury developing secondary to IRI is a significant
factor in preoperative morbidity and mortality, and constitutes a
considerable healthcare and financial burden. It also results in new
onset of chronic kidney disease, as well as accelerating its course
[2]. Numerous different agents have to date been used to reduce
renal IRI, including anesthetics [2,14]. Propofol and ketamine
have been shown to exhibit a renal protective effect against IRI
in previous experimental rat models. However, we are aware of
no previous investigation of the effect on renal IRI of ketofol, a
mixture of equal quantities of propofol and ketamine. The present
research was therefore intended to examine the renal protective
effect of ketofol against IRI, and observed this to be similar to
those of propofol and ketamine [14].
Although the mean histological score value for propofol was lower
than that of ketofol, the difference was not significant, with both
agents exhibiting similar renal protective properties against IRI.
In their experimental rat studies investigating the renal protective
effect of propofol against renal IRI, Yuzbasioglu et al. and Li et al.
observed a greater protective effect compared to control groups,
and attributed this to the antioxidant properties of propofol [15,16].
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For technical reasons, antioxidant agents such as superoxide
dismutase, glutathione peroxidase, and malondialdehyde in serum
or tissues, proinflammatory cytokines such as TNF-a, IL-1b, IL-6,
serum urea, and creatinine for the purpose of evaluating kidney
functions, and urinary albumin and urinary albumin/creatinine
ratio levels to indicate acute renal injury could not be measured
in this study. This represents the principal limitation of this
research. However, despite these deficiencies and the fact that
only histopathological examination could be performed, we think
that this study is still particularly valuable as one of the first to
investigate the renal protective effect of ketofol against renal IRI.
Conclusion
The primary objective of the current research was to examine the
protective effect of ketofol against IRI in kidney tissue compared
to ketamine and propofol. Ketofol was found to exhibit no
superiority over either ketamine or propofol. However, propofol
exhibited a greater protective effect against IRI in kidney tissue
than ketamine. We conclude that propofol is a more appropriate
choice for the induction and maintenance of anesthesia in surgical
procedures such as partial nephrectomy or renal transplantation in
which IRI will occur.

The principal finding in the current research was the significantly
lower mean histological score in the propofol group compared to
the ketamine group, suggesting the presence of a renal protective
effect of propofol in this model. Similarly to the present study,
Yuzer et al. investigated the renal protective effects against renal
IRI of intravenous anesthetics in their experimental rat study.
Those authors reported lower histological scores for propofol
compared to ketamine, although the difference was not statistically
significant [9]. In contrast to Yuzer et al., the difference between
the two substances in the present study was statistically significant.
In their IRI study, involving the same design as the present
research, Dogan et al. subjected rats to biochemical and serological
investigation and observed higher malondialdehyde levels and
lower catalase activities and superoxide dismutase levels in the
propofol group compared to the ketamine group [17]. Similarly
to the present study, propofol was found to provide more effective
protection against renal IRI than ketamine.

Conflict of interests
The authors declare that there is no conflict of interest in the study.

No significant difference was determined in mean histological
score values between the control group and the ketamine group
in this study. Ketamine was employed at a dosage of 10mg kg־1 in
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Intracellular edema, atypical cytoplasmic vacuolization, cell
detachment, tubular dilatation, and tubular necrosis were subjected
to separate histopathological evaluations and were assigned
numerical values. All these subscores were lower in the propofol
group than in the other ischemia groups. The control group
subscores were higher than in the other ischemia groups. However,
this variation was not statistically significant.
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Abstract
After the WHO defined the COVID-19 as a pandemic on March 11, 2020, measures such as wearing masks, keeping social distance, and staying at home were taken to
reduce transmission worldwide. Community mobility is one of the important factors contributing to the uncontrolled spread of the epidemic. The aim of the study is to examine the relationship between the number of COVID-19 cases in the first half of 2021 in Türkiye's Malatya province and Google community mobility reports. The number
of COVID-19 cases in Malatya between 01 January 2021 and 31 May 2021 was obtained from the Malatya Provincial Health Directorate. Community mobility data in the
relevant period was obtained from Google community mobility. To examine the relationship between the number of COVID-19 cases and community mobility, wavelet
coherence analysis was used. The Google mobility data used in the study consists of six different categories covering markets and pharmacies, parks, residential, retail, and
recreational areas, public transport stops and workplaces. According to the results of wavelet coherence analysis, the increase in mobility in markets and pharmacies, retail
and recreation areas, parks, workplaces, and transportation stations has increased the number of COVID-19 cases. The direction of the relationship between COVID-19
and residential mobility was found to be negative. In other words, the increase in the time spent in residences leads to a decrease in the number of COVID-19 cases. According to the results of wavelet coherence analysis, it was observed that in five of the six categories included in the study, there was a significant relationship between the
number of cases and these categories, for the period examined at various frequencies. Depending on the degree of interactions at short- and long-term frequencies covered
in the study, policy makers can determine short- and long-term policies to direct human mobility and thereby control the pandemic.
Keywords: COVID-19 pandemic, community mobility, wavelet coherence

Introduction
COVID-19, which emerged in December 2019 in Wuhan city
of Hubei province of China, was declared a pandemic by the
world health organization on March 11, 2020, as it spread very
rapidly around the world [1]. This pandemic has had negative
effects on both the health systems and economies of especially
underdeveloped and developing countries. In order to combat
the COVID-19 disease, the vaccine development studies were
accelerated on one hand, while global measures were started to be
taken to stop the uncontrolled progress of the pandemic on

*Corresponding Author: Sami Akbulut, Inonu University, Faculty of Medicine,
Department of Surgery, Malatya, Turkey
E-mail:sevda.akbulutsami@gmail.com

the other. The measures on which a general consensus has been
achieved since the first day the pandemic was declared are wearing
masks, hand washing, social distance, reducing mobility (stay at
home), closing national and international borders, promoting
online education and working from home [2]. Both the strict
abidance by the rules and the initiation of vaccination programs
caused a decrease in the number of COVID-19 cases, but with the
emergence of new variants, this downward trend was replaced by
a stagnation and a slight upward trend for a while [3].
The COVID-19 pandemic, along with the measures taken, has
led to experiencing certain rare changes in many activities such
as nutrition, education, transportation and mobility [4]. In this
process, both the measures taken by the governments and the fact
that people spend less time outside the home than before due to
the fear of contracting the disease caused significant changes in
1322
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mobility patterns [5-8]. Understanding the relationship between
human mobility and COVID-19 is essential, since the significant
structural changes in mobility patterns and the modest impact
of the Small World caused by restrictions have had a significant
impact on the pandemic [9].
The aim of this study is to examine the relationship between
the number of COVID-19 cases and community mobility, in the
first half of 2021 in Turkey's Malatya province. For this purpose,
the relationship between the variables will be analysed using
the Wavelet Coherence model. The reason why this research is
necessary is to analyse the relationship between mobility and
pandemic, to contribute to the decision makers on whether or not
to apply quarantine and restriction measures in this and similar
pandemics and to evaluate the effectiveness of these measures
taken about the course of the COVID-19 pandemic [10,11].
Material and Methods
Data Set
This research was designed as a cross-sectional empirical study.
In this study, the relationship between the number of COVID-19
cases detected between 01 January 2021 and 31 May 2021 in
Malatya province and community mobility was examined. While
the number of COVID-19 cases was obtained from Malatya
Health Directorate, community mobility data were obtained from
Google community mobility reports. The mobility data obtained
from Google consists of six different categories covering markets
and pharmacies, parks, residential, retail and recreational areas,
public transport stops and workplaces [12]. Google mobility data
has been prepared to demonstrate how visits to different places
and the duration of stay in these places vary according to a certain
reference value, taking into account location information. The
reference value represents the median value for the relevant day of
the week during the five-week period from January 3 to February
6, 2020 [12].
Transformations
In the literature, transformations such as Fourier, Hilbert and
Wavelet are frequently used to reach information that is not
available in a series. Although the Fourier transform is the most
frequently used among these transforms, it does not give satisfactory
results if the series have a stationary or non-periodic structure
[13]. Compared to the Fourier transform, Wavelet transforms can
capture movements such as trends and sudden changes and gives
stronger results than the Fourier transform when the data creation
process is in a non-linear or non-stationary structure. In this study,
continuous wavelet transform (CWT) was used to examine the
dynamics of variables over time, and Wavelet coherence approach
was used to examine the relationship between variables over time.
Continuous Wavelet Transform
While the discrete wavelet transform (DWT) allows the analysis
of series only at certain time scales, there is no such restriction
in CWT [14]. The interpretation of the graphs obtained from the
CWT, which provides the transformation of a time series as a
function of time and frequency, is easier than the interpretation of
the graphs obtained from the DWT. The following integral is used
to obtain the CWT (15):
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The x(t) here shows the related time series. ψus(t) on the other hand,
is the wavelet function as defined below:
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Here, t represents the time, s represents the scale parameter indicating
the wavelet time, and u represents the translation parameter that
indicates the position of the wavelet in time. With the change of s
and u , the magnitudes of a series at different scales, as well as the
variation of this magnitude over time, can be detected [16].
In this study, one of the most popular wavelet filters, the Morlet
wavelet (MD) transform, which maintains a balance between
time and frequency accuracy, is used [17]. The MD has both real
and imaginary parts, which allows to separate the periods and
magnitudes of the time series [18]. MD may be defined as follows:
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Here i and w0 represents a complex number and a central
frequency, respectively (15). For ease of interpretation, following
the studies of Aguiar-Conraria and Soares [17], and Grinsted and
colleagues [19],w0=6 is chosen.
Wavelet Coherence
Wavelet coherence, which is one of the tools for examining the
relationship between two or more variables, can be considered as a
measure of correlation between variables at different frequencies.
Torrence and Webster [20] define wavelet coherence as an exact
representation of the covariance between variables. The wavelet
coherence between the two variables such as Y and X can be
defined as follows [21]:
R (Y , X ) =

S (W (Y , X ) )

( S W (Y ) S W ( X ) )

1

2

Here R(Y,X) represents the wavelet coherence between the
variables. R represents the cross-correlation between two series
as a function of frequency, taking values between 0 and 1. The
square of the coherence measure which takes a value in the 0≤R2≤1
range, shows the strength of the coherence. If this value is close
to 1, it indicates that the coherence between the series is high,
while a value close to 0 indicates that the coherence is low. W
(.) represents the wavelet transformation, while S represents the
corrective operator in both time and scale.
It would be very useful to treat wavelet coherence as a built-in
correlation coefficient in the time-frequency space [19]. If the
corrector is not used here, the coherence value will be 1 at each
scale and time. S for MD in time and scale can be represented as:
S time

(W ) = (Wn ( s ) * c1−t

2

2 s2

S
) ;=
(W ) (W ( s ) * c ∏ ( 0, 6s ) )
scale

n

2

Here, "Stime" represents the corrective parameter in the wavelet
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scale axis, while "Sscale" indicates the corrective parameter in
time. Here C1 and C2 represent the normalization constants. A
value of 0.6 represents the empirically determined de-correlation
length of the Morlet wavelet [16]. П on the other hand, represents
the rectangular function. The significance of the estimated wavelet
coherence is tested with Monte Carlo simulations.
Study Protocol and Ethics Committee Approval
This cross-sectional study involving human participants was by
the ethical standards of the institutional and national research
committee and the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards. Data on the number
of COVID-19 patients in the specified date range in Malatya were
obtained from Malatya Provincial Health Directorate. Ethical
approval was obtained from the Inonu University Institutional
Review Board (IRB) for non-interventional studies (2022/3246).
Results
In the first stage of the study, the dynamism of the variables over
time and the expression of the original data as a function of time
and frequency were examined using the CWT method. CWT charts
show the variability of a variable over time. The islets in Graphic 1
show that the variability of the variables is statistically significant.
Also, blue areas are interpreted as low variability, while red areas
are interpreted as high variability.

Graphic 1. Continuous wavelet transform of COVID-19 case numbers and
mobility variables

Graphic 2. Relationship Between Number of COVID-19 Cases and Types of
Mobility

As can be seen in Graphic 1, the variability in the number of
COVID-19 cases is statistically significant and high, at frequencies
of 0-8 days, between March 15 and April 30. The variability in
market and pharmacy mobility is statistically significant and high
at the frequency level of 2-4 days, except for March and the period
between 10 April-10 May. In addition, the variability in market
and pharmacy mobility at 6-8-day frequencies is statistically
significant and high in all periods except March. The variability
in park mobility is statistically significant and high, similar to the
variability in market and pharmacy mobility at 2-4-day frequencies,
except for March and the period between April 10 and May 10. At
the 6-8-day frequency level, it is statistically significant and high in
all periods except March and 1-10 May. For retail and recreational
mobility, the variability is statistically significant and high in all
periods except March and 10 April-10 May at 2-4-day frequencies.
The variability in retail and recreational mobility also shows a
statistically significant and high variability similar to the variability
in park mobility in all periods except March and 1-10 May at the
6-8-day frequency level. On the other hand, the variability in
residential mobility is statistically significant and high at 0-8-day
frequencies, in the first days of January and until the last 10 days of
February, at 0-2 and 6-8-day frequencies. In addition, it is seen that
there is variation in 6-8-day frequencies for a short period in midApril. For the mobility at the transportation stations, the variability
is statistically significant and high in all periods except March at
6-8-day frequencies. It is seen that the variability is statistically
significant and high in the 2–4-day frequencies in February and
May. The variability in workplace mobility, on the other hand,
displays a similar image to residential mobility. The similar pattern
of variability in residential and workplace mobility corresponds
to post high volatility period in the number of COVID-19 cases.
This can be interpreted as a preliminary inference that changes in
the number of COVID-19 cases reduce residential and workplace
mobility.
Wavelet coherence analysis, on the other hand, is used to evaluate
the relationship between two or more variables in the context of
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time and frequency. In the wavelet coherence analysis, the arrows
in the islets give information about the direction of the relationship
between the variables. While “→” indicates the positive relationship
between variables, “←” indicates the negative relationship. In
addition, the right upwards and left downwards arrows indicate
that the first variable is the cause of the second variable, and the
left upwards and right downwards arrows indicate that the second
variable is the cause of the first variable.
Graphics of wavelet coherence analysis between COVID-19 and
six mobility types for Malatya province are shown in Figure 2. The
relationship between COVID-19 and market and pharmacy mobility
shows a statistically significant and positive view at different
frequencies until 20 January. Between February 10 and February
30 and throughout April, the positive correlation continues at 2-8day frequencies. While market and pharmacy mobility played a
leading role on the number of COVID-19 cases until January 20,
this relationship reversed in April and started to play a leading
role on the market and pharmacy mobility of COVID-19. Similar
findings were obtained for the relationship between COVID-19
and other types of mobilities other than residential mobility.
These results show that the increase in mobility in markets and
pharmacies, retail and recreation areas, parks, workplaces, and
transportation stations increase the number of COVID-19 cases.
The relationship between COVID-19 and residential mobility was
found to be negative at similar frequencies and times as in other
types of mobilities. In other words, the increase in the time spent
in residences leads to a decrease in the number of COVID-19 cases
Discussion
This study is expected to contribute to the literature in three different
ways. First, it is the first study to examine the relationship between
the number of COVID-19 cases and mobility for the province of
Malatya. Second, it makes more specific inferences, taking into
account different types of mobility. Finally, it uses the wavelet
transforms, which takes into account the time-frequency approach
as an analysis method. By using this approach, the relationships
between the variables can be analysed more comprehensively.
One of the measures taken to reduce the spread of infectious
diseases such as COVID 19 is to reduce human mobility. There
are many scientific studies that have been conducted showing
that reducing mobility causes a decrease in the number of cases.
Maloney and Taskin [22] demonstrated with Google mobility data
that staying at home in the US is voluntary. Wang and Yamamato
[23] have predicted the number of COVID-19 cases using Google
mobility data for the Arizona region. Using the data between
January 21, 2020 and September 2, 2020 in the USA, Yilmazkuday
[24] has investigated the impact of those staying in the same
county on the county-level COVID-19 cases and deaths, and found
that the number of cases and deaths is lower in counties with less
travel to other counties. In their study, Kraemer and colleagues
[25] investigated the relationship between human mobility and
control measures for China by using spatial analysis methods.
The findings of the study show that the correlation between the
number of cases and mobility decreases with the implementation
of control measures. This shows that the restrictions applied in
China have reduced the COVID-19 pandemic. In their study,
Badr and colleagues [26] examined the relationship between
phone mobility data and COVID-19 cases for US states using
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daily mobility data from January 1, 2020 to April 20, 2020.
Analysis results were obtained using mathematical modelling,
which developed a social distance scale based on the change in
mobility data. According to these results, it was observed that the
correlation coefficient of 20 out of 25 states was above 0.7. Gatalo
and colleagues [27] developed three different social distance
scales using phone mobility data and conducted a similar study
with Badr and colleagues [26]. According to their analysis using
data from March 27, 2020, to April 20, 2020, a strong correlation
was found between decreased mobility and decreased COVID-19
cases for all three social distance scales. In the analyses they
conducted for later times, there is a weak relationship. In their
study, Nouvellet and colleagues [11] examined the relationship
between mobility and COVID-19 cases with time series methods,
using 2020 Google and Apple data for 52 countries. The findings
of the study show that with the decrease in mobility, contagion
of the disease has decreased in 73% of the countries, and with
the relaxation of restrictions, mobility and contagion have
diverged in 80% of the countries. Using 2020 Google and Apple
data for Turkey, Kartal and colleagues [10] have investigated
the relationship between COVID-19 cases and different types
of mobilities using causality analysis. According to the results
of the study, a long-term relationship and causality relationship
was reached between pandemic cases and some mobility types.
ın their study, Yilmazkuday and colleagues [28] have investigated
the relationship between mobility and COVID-19 cases and
deaths using the difference in differences method, using the data
of February 15, 2020 and May 2, 2020 for 130 countries. The
results of the study show that less mobility is associated with lower
COVID-19 cases and deaths. In their study, Askitas and colleagues
[29] have investigated how lockdown policies for 135 countries
affected COVID-19 contagion and population mobility. They used
a dynamic analysis based on events using data from January 3,
2020 to February 6, 2020. The results of the analysis, on the other
hand, show statistically significant findings that policies restricting
mobility reduce cases originating from the pandemic. In their
study, Xiong and colleagues [30] have analysed the relationship
between mobile device location mobility data and COVID-19 in
the US states by the dynamic panel method, using the data between
March 1, 2020 and June 9, 2020. According to the results, there is a
strong and positive relationship between mobility and COVID-19
in US states.
In this study, the relationship between the daily number of COVID
19 cases and various Google mobility data for Malatya province was
examined with the wavelet coherence analysis approach. Mobility
data were analysed in 6 categories. With wavelet coherence
analysis, the interaction or co-movement between COVID-19 and
Google mobility variables was measured at different frequencies
and over time. According to the results of continuous wavelet
transform, COVID-19 cases show significant variability at 8-day
frequencies between the end of March and the end of April.
Google mobility data shows volatility at 2-4 and 6-8 frequencies,
except for March. In residential and workplace mobility data, a
stable situation was also observed in May. According to the results
of wavelet coherence analysis, it was observed that there was a
significant relationship between market and pharmacy mobility and
the number of cases for the period examined at various frequencies.
Similarly, the interaction between other types of mobilities and the
number of cases was revealed by this analysis. Obtained findings
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support the studies of Nouvellet and colleagues [11], Yilmazkuday
[24], Kraemer and colleagues [25], Yilmazkuday and colleagues
[28], Askitas and colleagues [29] and Xiong and colleagues [30].

Mobility Patterns: The First Wave’s Results. Transp Letters. 2021;13:43446.
9.

Conclusion
In this study, the relationship between the mobility in six different
locations in Malatya province including markets and pharmacies,
parks, residences, retail and recreation areas, public transportation
stops and workplaces, and the number of COVID-19 cases was
analysed by wavelet method for the period of 01 January - 31
May 2021. The findings show that the mobility experienced in
markets and pharmacies until January 20 played a leading role on
COVID-19 cases, and in April, the direction of this relationship
changed, and COVID-19 started to play a leading role on market
and pharmacy mobility. In other words, it is possible to state that
with increasing cases, people frequently visit these locations
especially for protective measures. Reaching similar findings
for other types of mobilities other than residential mobility
shows that the increase in mobility in markets and pharmacies,
retail and recreation areas, parks, workplaces and transportation
stations, especially in the first period of the analysis, has an
increasing effect on the number of COVID-19 cases. The negative
relationship between COVID-19 and residential mobility shows
that the increase in the time spent in residents leads to a decrease in
the number of COVID-19 cases. Therefore, these obtained results
show that decision makers can control the pandemic by directing
human mobility during pandemic periods.
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Abstract
Occurring among the most common findings in cases of metastatic disease, malignant pleural effusion (MPE) is identified in up to 15% of patients with cancer. This research was undertaken to provide an overview of advances in the treatment of MPE in recent years. A total of 186 patients with MPE were evaluated retrospectively after
having consulted or been hospitalized in our hospital between March 2019 and December 2021. The evaluated data included gender, age, cause of effusion, treatment
method, length of hospital stay, and complications. Lung cancer was in first place, affecting 64 of the patients treated for MPE. In this cohort, 142 patients had received a
cytological diagnosis. These patients underwent pleurodesis with talc after tube thoracostomy. A definitive diagnosis could not be determined from the cytological samples
of 44 patients. VATS was performed diagnostically and then pleurodesis was performed with postoperative talc. The complication rate was 13%. The mortality rate was
5%. Recurrence was observed in 37 patients during the 2-month follow-up period after the procedure. The optimal treatment of MPE remains uncertain, and treatment
decisions require the cooperation of many medical departments. Nowadays, less invasive approaches are preferred in managing cases of pleural effusion. This treatment
approach protects patients from the risks of more invasive interventions and reduces treatment costs.
Keywords: Malignant pleural effusion, tube thoracostomy, pleurodesis, VATS

Introduction
Malignant pleural effusion (MPE) is a type of effusion entailing
the involvement of malignant cells [1]. It is often observed in cases
of metastatic disease, occurring in up to 15% of cancer cases [2,3].
Patients with lung cancer are most likely to present with MPE,
with decreasing rates of prevalence among cases of breast cancer,
lymphoma, gynecological cancers, and malignant mesothelioma,
respectively. After receiving a diagnosis of MPE, the patient has
expected overall survival of approximately 4-14 months. The
most common symptoms in these cases include cough, dyspnea,
and chest pain [2]. Recognizing the importance of MPE in cancer
treatment, the American Thoracic Society, European Respiratory
Society, Society of Thoracic Radiology, and Society of Thoracic
Surgeons recently collaborated to produce updated guidelines for
managing MPE cases [4,5].

The treatment of MPE is palliative; symptom relief should be the
focus of any treatment plan. Therefore, it is important to avoid
subjecting patients to repetitive invasive procedures. Researchers
recently confirmed that doing so facilitates the outcomes of
fewer pleural procedures in the future, decreased likelihood
of pneumothorax, and a decreased need for emergency room
services compared to repeat thoracentesis [6]. Thus, avoiding
hospitalization and preventing complications are recommended
[7]. Comorbidities, recurrent MPE, trapped lung or loculations,
tumor characteristics, cancer type, and patient preferences should
all be considered [8].
Recent studies have allowed for a generalization of traditional
treatment approaches to MPE [9,10], leading, in turn, to updates
to the relevant clinical practice guidelines [11]. The present
research was undertaken to provide an overview of the evidence
for advances in the treatment of MPE cases in recent years.
Material and Methods

*Corresponding Author: Anil Gokce, Ankara City Hospital, University of Health
Sciences, Department of Thoracic Surgery, Ankara Turkey
E-mail:anil66gokce@hotmail.com

Ethics committee approval was obtained for our study (Number:
E1-22-2334, Date: 26.01.2022). A total of 186 patients with MPE
who had consulted or been hospitalized in our hospital between
March 2019 and December 2021 were evaluated retrospectively.
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In this process, data on gender, age, cause of effusion, treatment
method, length of hospital stay, and any complications were
reviewed. Tube thoracostomy and talc pleurodesis with tube
thoracostomy were applied as the treatment method. The patients
were evaluated in terms of complications such as infection,
bleeding, ARDS, dyspnea, wound infection, and pneumonia,
which are the most common complications in thoracic surgery.
No additional surgical intervention was required for the stated
complications. Complications were controlled and treated with
medical and conservative methods. Patients with malignant
effusion who underwent surgical intervention by us were included
in the study. Only patients who underwent thoracentesis and
were followed up were not included in the study. Patients with
transudate as a result of thoracentesis were not included in the
study. All individuals enrolled in the study were called for control
appointments 10 days after discharge and were followed for
2 months. The current pandemic period did not have any effect
on patient selection and treatment applied to patients. Standard
pandemic procedures were applied.
Results
This retrospective research evaluated a total of 186 patients with
MPE who consulted or were hospitalized in our hospital between
March 2019 and December 2021. From among this total of 186
patients, 102 were men, 84 were women, and the mean age of all
patients was 62.8 years. Lung cancer was in first place, affecting
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64 of these patients who had been treated for MPE. The patient
population also included 27 patients with breast cancer, 20 with
ovarian cancer, 18 with gastric cancer, 16 with pancreatic cancer,
13 with mesothelioma, 11 with colon cancer, 9 with sarcoma, and
8 with other cancer types (Table 1). Eighty-one patients did not
have any symptoms, 69 patients had chest pain, and 36 patients
had dyspnea. In our study group, 142 patients had a cytological
diagnosis. These patients underwent pleurodesis with talc after
tube thoracostomy. A definitive diagnosis could not be determined
from the cytological samples of 44 patients (Table 2). VATS was
performed diagnostically in this patient group and sampling was
made from the pleura. Then pleurodesis was performed with
postoperative talc. The mean tube thoracostomy stay was 7.3.
The most common tumor histopathology in our study group was
adenocarcinoma with 57 patients. The most common complications
after the procedure were wound infection in 9 patients, pneumonia
in 7 patients, arrhythmia in 5 patients, and expansion defect in
4 patients. The complication rate was 13%. During the 2-month
follow-up period, 11 patients died. The mortality rate was 5%.
Recurrence was observed in 37 patients over the course of the
2 months of post-procedure follow-up. When the patients who
relapsed were examined, significant correlations were not identified
between types of disease and tumor histopathology in terms of
causing recurrence (p: 0.154). Recurrent tube thoracostomy and
pleurodesis were performed for 24 patients with recurrence. Reintervention was not considered for 13 patients.

Table 1. Epidemiological characteristics of our study group data
Number of Totally Patients

N (Patients)

Malignant Pleural Effusion Type

Male

102 (%54)

Female

84(%46)

1-Lung Cancer

64(%35)

2-Breast Cancer

27 (%15)

3-Ovarian Cancer

20 (%11)

4-Gastric Cancer

18(%9)

5-Pancreatic Cancer

16(%8)

6-Mesothelioma

13(%7)

7-Colon Cancer

11(%6)

8-Sarcoma

9(%5)

9-Others

8(%4)

1-No Symptom

81 (%43)

2-Chest Pain

69(%37)

3-Shortness of Breath

36(%20)

Symptoms

Table 2. Prognostic evaluation of study group data

Complications
(Complication Rate %13)

Mortality
(Mortality Rate %5)

Number of Totally Patients

N (Patients)

Tube Thoracostomy + Pleurodesis

142(%76)

VATS Pleural Biopsy + Pleurodesis

44(%24)
Wound Enfection

9(%5)

Pneumonia

7(%3.5)

Arrhythmia

5(%2.5)

Expansion Defect

4(%2)

Mortality

11(%5)

No-Mortality

175(%95)
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Discussion
In clinical practice, the diagnosis of MPE is made by detecting the
presence of malignant cells within pleural biopsy or fluid samples
[3]. While virtually all malignant diseases may involve the presence
of MPE, it is most often seen in cases of lung carcinoma, which
account for roughly 33% of all presentations of MPE, and it is also
more common in the male patient population [12]. Most patients
with MPE present with clear symptoms, the most typical of which
is shortness of breath, reported by more than half of all patients
with MPE. That is followed in turn by coughing and chest pains
[13,14]. In our study group, lung cancer was found to be the most
numerically frequent cause of MPE, which is consistent with the
literature, and the number of male patients was significantly higher
than female patients. Unlike the literature, the most common
symptom was chest pain in our study.
In the course of treating patients with MPE, the primary aim is
relief of the symptoms with accompanying improvement in the
quality of life, the latter of which is generally evaluated based on
consideration of variables including the patient’s life expectancy,
performance status measures, and the response of the primary tumor
considering the tumor type [15]. The most commonly used method
of treatment is pleurodesis, applied with the aim of triggering
an inflammatory response capable of ensuring the occurrence
of adhesion of the bilayers of the pleura, in turn preventing the
possibility of further pleural fluid accumulation. This approach has
been shown to successfully treat the presence of dyspnea, increase
the survival rate [16], and reduce the length of or need for hospital
stay [17]. However, various considerations require attention in
applying this treatment strategy, such as the sclerosing agent, the
sizes of the chest tubes that will be placed, and the administration
of nonsteroidal anti-inflammatory agents as analgesic therapy.
Even though a consensus has not yet been reached about the most
optimal agent for use in the application of chemical pleurodesis,
talc is applied most often due to its advantages of effectiveness and
affordability [17]. Pleurodesis with talc was applied for all of our
study group and a success rate of 80% was achieved in the early
period. This result supports that talc pleurodesis is an effective
treatment as shown in the literature.
In our study group, pleurodesis was applied for the majority
of patients after tube thoracostomy. Tube thoracostomy with
pleurodesis is useful and may be performed with local anesthesia.
However, previous research has demonstrated that VATS
pleurodesis applied in the treatment of cases of MPE can facilitate
shorter chest tube insertion times and postoperative hospital stays
[18]. Application of the VATS approach allows for complete
draining of the fluid. Because it provides a better rate of pleural
surface reaction, there are publications stating that the VATS
approach provides more effective treatment overall [19-21]. At the
same time, it yields more diagnostic information for clinicians. In
contrast, in a reported case series and in our study, it was found
that the diagnostic power of pleural effusion cytology was only 4580% for cases of pleural effusions [18]. In our study group, VATS
pleural biopsy was applied for patients with undiagnosed effusion,
consistent with the literature. Applying the VATS approach allows
for the chest cavity to be directly visualized and facilitates direct
biopsies of hard-to-reach areas [22].
Significant differences in prognosis were not observed in our
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patient population in terms of the histology of primary tumors.
A previous study in the literature evaluated early mortality
with a similar study methodology and longer survival in breast
cancer [23]. In another previous work [24], patients with ovarian
cancer were found to have median survival of 18 months while
those with breast cancer had median survival of only 15 months.
Additionally, Pilling et al. [25] observed better survival for breast
cancer and malignant pleural mesothelioma compared with other
primary cancers, although this was not statistically significant.
Upon comparing the present findings to the data available in the
literature, we concluded that the low number of patients and short
patient follow-up period were effective in the differences in our
study results.
The most important limitations of the article are that the study is
retrospective, single-centered and covers a certain time period.
Conclusion
The optimal treatment approach for cases of MPE remains
uncertain and these patients necessitate interdisciplinary strategies
with the cooperation of many medical departments. Nowadays,
less invasive approaches are preferred in managing MPE. This
treatment approach protects patients from the risks of more
invasive interventions and reduces treatment costs.
Data obtained in the treatment of symptomatic cases of MPE
confirm talc pleurodesis and pleural catheter to be effective in
relieving fluid buildup and symptoms. However, more research
is necessary to perform pleurodesis with less invasive treatment
techniques or to manage MPE cases to apply a personalized
treatment approach for each patient.
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Abstract
This study claims to examine the relationship between the Housfield unit (HU) value and the success of Electro Shock Wave Lithotripsy (ESWL) treatment. Data of 142
patients were evaluated retrospectively in this cross-sectional observational study. The threshold value for stone density is calculated as 991.20 HU in the ROC analysis.
The patients are seperated into two groups with respect to this value, and their demographic characteristics, stone characteristics and success rates after ESWL treatment
are statistically compared. For the variables that are statistically crucial in the univariate analysis, logistic regression analysis are used as a multivariate analysis. The mean
age of all patients were 45.25±11.72 years and the mean body mass index (BMI) is 28.42±3.98 kg/m2. While our stone-free rate was 66.2% in our study, the mean stone size
was 11.25±3.83mm, the Hounsfield unit value was 1007.55±337.75 HU, and the stone-skin distance was 108.02±20.02mm, respectively. We observed a crucial difference
in between the Housfield unit value and stone size in univariate and multivariate analyzes between the two groups, and the stone-free rate after ESWL. The Hounsfield unit
value, measured by the non-contrast computed tomography method, is a parameter for the prediction in success of patients undergoing Electro Shock Wave Lithotripsy
treatment. Also, stone density above 991.20 HU in patients having urinary system stone disease requires the evaluation of alternative treatments as a condition that reduces
the success of the treatment.
Keywords: Urinary stone disease, ESWL, Hounsfield unit

Introduction
Upper urinary tract stones are among the most common and
recurrent diseases in current urological practices. Urinary tract
stones stand out as an important health and economic problem
because of their high prevalence and recurrence rates. The
prevalence rate of kidney stones is around 10~12% in men and
5~6% in women [1].
The treatment method is specified by the location, size and density
of the stones. The optimal goal in treatment is higher stonefree rates with fewer complications. Extracorporeal shock wave
lithotripsy (ESWL), percutaneous nephrolithotomy (PCNL),

*Corresponding Author: Alper Caglayan, Izmir Bakırcay University Cigli Training
and Research Hospital, Department of Urology, Izmir, Turkey
E-mail: alpercaglayan_md@yahoo.com

semirigid or flexible ureterorenoscopic lithotripsy (URSL/
RIRC), and open/laparoscopic nephrolithotomy options are
available in the treatment of urinary system stone disease [2,3].
ESWL is an outpatient, simple, anesthesia-free and non-invasive
treatment method that has been used since the 1980s. ESWL and
RIRS are popular current treatments for kidney stones smaller
than 2cm and proximal ureteral stones. While in asymptomatic
lower pole stone cases are recommended to follow-up, ESWL is
the primary treatment method in symptomatic patients [4]. The
main goal in stone treatment is preferring the most appropriate
method that will maintain the maximum stone-free rate. The
European urology society guide states no significant difference
between ESWL and RIRS in terms of success in the third month
after surgery [1]. The success rates of ESWL vary between 35%
and 89%, and these success rates are; stone density (HU), stone
localization, female gender, diameter of the ureteropelvic junction,
stone size, skin-to-stone distance and body mass index [4-6].
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Non-contrast computed tomography (CT) is an important
diagnostic tool to identify urinary stone disease with high accuracy.
The accuracy of non-contrast CT imaging for urolithiasis is 9697%. Meanwhile, non-contrast CT is accepted as the gold standard
in the diagnosis of patients with urolithiasis [7].
Sir Godfrey Newbold Hounsfield first developed the radiodensity
scale by introducing the principle of determining the amount
of X-rays that pass through are absorbed by tissues. CT images
consist of pixels, each with a gray scale value between 1 (black)
and 256 (white). This value showing the amount of X-rays passing
through the structure can be measured and expressed in Hounsfield
units (HU) [8]. There are studies that predict the result of ESWL
of many factors, such as HU values measured with non-contrast
CT [6,9-11].
In our study, we aimed to investigate the value of HU in predicting
success rates in patients who underwent ESWL.
Material and Methods
Patient’s Group
This retrospective cross-sectional observation study was
conducted by including 142 patients diagnosed with kidney and
proximal ureteral stones and treated with ESWL between January
2020 and December 2021. After approval of the study by the NonInterventional Clinical Research Ethics Committee (Decision no:
445, Study no: 425, Date: 17.12.2021), demographic data of all
patients, characteristics of the stones in non-contrast CT images,
number of ESWL sessions applied, complications, residual stones
after ESWL The presence and stone-free rate were recorded and
examined. This retrospective study was not required a patientinformed consent form.
Renal calcified masses, lymph node calcifications, metallic
thoracolumbar instrumentation, pregnancy, congenital renal
anomalies, coagulopathies, patients younger than 18 years of age,
patients receiving psychiatric and neurological treatment, patients
undergoing urinary diversion, and patients with active urinary
system infection were excluded from the study.
Imaging Method, Analysis and ESWL Criteria
All non-contrast tomography images were performed with a multidetector serial CT device with 1.25mm sections, radiation dose
adjusted to 120kV and 100mA.
All ESWL lithotripsy procedures were performed by the same
electromagnetic lithotripter (ARGEMED A1000, Ankara, Turkey)
under the supervision of the same senior urologist, after standard
oral/im-iv non-steroidal anti-inflammatory (diclofenac sodium)
treatment was administered half an hour before the procedure.
ESWL energy protocol: lowest energy setting (0.1 Joule, J)
0-100 shock wave, then gradually increasing 0.2 J energy at
additional face shock, so maximum with 1.0 J corresponding
energy when 500 shock waves are delivered 3000 shock waves
were applied with a frequency range of 60-70/min and a power
of 15-20 kV. Fragmentation control of the stone was performed
with intermittent serial fluoroscopic exposure at the beginning,
middle and end of the ESWL procedure. All patients were kept
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under medical observation for approximately 2 hours as standard
after the procedure.
The symptoms (pain, macroscopic hematuria, UTI) of all patients
were evaluated routinely 1 week after ESWL, and the success of
ESWL was evaluated by direct urinary system radiography and/
or non-contrast CT taken 4 weeks later [12]. With the radiological
evaluation performed after ESWL, stone-free and stones <=5mm
were accepted as the success of ESWL (13).
Statistical analysis
All statistical analyzes in the study were performed by using the
SPSS 26.0 (IBM Inc., Armonk, NY, US) package program. After
evaluating the distribution of the variables with the KolmogorovSmirnov test, the Student-t test was used as a parametric test for the
variables with normal distribution, and the Mann-Whitney-U test
was used as a nonparametric test for the variables with non-normal
distribution. The difference between independent categorical
variables was evaluated with the Pearson chi-square test. The
arithmetic mean for the normally distributed continuous variables
and the percentage and frequency values for the standard deviation
categorical variables are given. ROC analysis method was used
for the Hounsfield unit threshold value. Pearson correlation test
was used to evaluate independent variables. A value of p<0.05 was
considered statistically significant.
Results
The mean age of the 142 patients included the study was
45.25±11.72 years and the mean body mass index (BMI) was
28.42±3.98 kg/m2. Of the patients, 98 (69%) were male and 44
(31%) were female. Hydronephrosis accompanying the stone was
not observed in 119 (83.8%) patients. Grade 1 hydronephrosis was
observed in 6 (4.2%) patients, grade 2 in 12 (8.5%) patients, grade
3 in 4 (2.1%) patients, and grade 4 in 1 (0.7%) patient, respectively.
The stone was located on the right side in 58 (40.8%) patients,,
while it was located on the left kidney in 84 (54.2%). Ureteral DJ
catheter placement was required before ESWL treatment in only
6 (4.2%) patients. While 97 (68.3%) patients had a single stone,
45 (31.7%) patients had more than one stone. The mean stone size
of all patients was 11.25±3.83mm and the mean Hounsfield unit
value was calculated as 1007.55±337.75 HU. The mean stoneskin distance was calculated as 108.02±20.02mm. In the study,
the stone-free rate was calculated 66.2%. Stone-free status was
maintained 33 (34.7%) patients in 1 session, 32 (33.7%) 2 sessions,
and 30 (31.6%) 3 sessions. As a result of the ROC analysis, the
threshold value for the Housfield unit was calculated 991.20 HU
(AUC=0.474; p=0.040) with 59.1% sensitivity and 51% specificity
(Figure-1). According to this threshold value, the patients were
divided into 2 groups, group 1 ≤991.20 HU and group 2 >991.20
HU. The characteristic features of the patients are summarized in
Table-1. A statistically significant difference was observed between
the Housfield unit and stone size and stone-free rate after ESWL
(Table-1). By the way, a weak correlation was provided between
Housfield unit value and stone size (r=0.313; p<0.001) and stonefree rate after ESWL (r=-0.202; p=0.031). In the multivariate
analysis, a significant correlation was found between stone-free
rate and stone size and HU (p=0.013) (Table-2).
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Table 1. General characteristics of the patients
Group 1HU≤9912 n=66 (%46.5)

Group 2HU>9912 n=76 (%53.5)

p value

43.48±12.19

46.79±11.16

0.1011

Male

48 (%72.7)

50 (%65.8)

Woman

18 (%27.3)

26 (%34.2)

BMI

28.17±4.46

28.64±3.52

0.2041

Stone size

10.14±3.48

12.21±13.89

0.0011

Right Kidney

25 (%37.9)

33 (%43.4)

Left Kidney

41 (%62.1)

43 (%56.6)

Age
Gender

0.3743

Stone side
0.5043

Stone localization
Upper ureter

20 (%30.3)

27 (%35.5)

Pelvis

31 (%47)

40 (%52.6)

Lower calyx

6 (%9.1)

4 (%5.3)

Middle calyx

5 (%7.6)

4 (%5.3)

0.8653

Upper calyx

4 (%6.1)

1 (%1.3)

Number of the stone

1.44±0.80

1.46±0.70

0.5731

Stone free patient

50 (%75.8)

45 (%59.2)

0.0121

Hydronephrosis
None

56 (%84.8)

63 (%82.9)

Grade 1

5 (%6.1)

2 (%2.6)

Grade 2

4 (%7.6)

7 (%9.2)

Grade 3

1 (%1.5)

3 (%3.9)

Grade 4

0 (%0)

1 (%1.3)

62 (%93.9)

74 (%97.4)

4 (%6.1)

2 (%2.6)

106.44±21.76

109.39±18.41

0.6463

Ureter DJ catheter before ESWL
None
Yes
Stone-skin distance

0.3133
0.4571

BMI: Body mass index, ESWL: Electro shock wave lithotripsy, DJ: Double J catheter,
1
Student-t test, 2ROC analysis method, 3Pearson ki-Kare test
Table 2. Univariate and multivariate analysis results
Univariate analysis

Multivariate analysis

OR (95% CI)

P value

Age

1.02(0.99-1.05)

0.0961

Gender

0.72(0.35-1.48)

0.3732

BMI

1.03(0.94-1.12)

0.4791

Stone size

1.16(1.05-1.28)

0.0021

Stone side

0.79(0.40-1.55)

0.5032

Stone localization

1.15 (0.94-1.40)

0.1572

Number of stones

1.03(0.66-1.61)

0.8661

Stone free

0.26(0.12-0.56)

0.0012

Hydronephrosis

1.22(0.79-1.87)

0.3622

Ureter DJ catheter before ESWL

0.41(0.07-2.36)

0.3242

Stone-skin distance

1.00(0.99-1.02)

0.3801

OR (95% CI

P value

1.12(1.00-1.24)

0.0333

0.35(0.15-0.80)

0.0133

BMI: Body mass index, ESWL: Electro shock wave lithotripsy, DJ: Double J catheter,
1
Student-t test, 2Pearson ki-Kare test, 3Binary Logistic Regression Analysis
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<900) [18]. In another study in which a total of 50 patients were
examined prospectively, it was reported that the 970 HU value
was successful in predicting the success of ESWL with 100%
sensitivity and 81% specificity [19]. In our study, we observed that
the success of ESWL was better in stones with a density below
991.20 HU, similar to the studies in the literature.
In another study, it was shown that stone volume is the strongest
predictor of ESWL outcome in urinary system stones [20]. It has
been reported that ESWL treatment was successful with a rate
of 90.2% for stone size <10mm and 68.6% for stone size >10
mm, also related to the number of shock waves and the number
of sessions [21]. In our study, we found a statistically significant
difference between the reduction in stone size and the success
of ESWL. At the same time, we observed that the stone density
increased in parallel with the increase in stone size, and this was a
negative factor in the success of ESWL.
Figure.1 Univariate and Multivariate Analysis Results

Discussion
In our study, we demonstrated that there is a significant relationship
between HU, showing density in urinary system stones on noncontrast CT, and the size of the stone and the stone-free rate after
ESWL treatment. We found that there was a negative correlation
between HU and ESWL success. It decreased in stones with a
density above 991.20 HU, which we calculated as the threshold
value.
ESWL has taken an important place in the treatment of urinary
system stones by reducing the morbidity and mortality rates related
to ESWL as a result of the development of equipment that provides
new shock wave generation in parallel with the developments in
technology since the 1980s. Factors affecting the success of ESWL
include stone-related factors such as stone size, stone location,
stone composition, degree of obstruction, skin-to-stone distance,
and stone attenuation value; clinical factors such as solitary kidney,
abnormal ureter anatomy and concomitant diseases, and technical
factors such as lithotripter type and energy source [14]. Failure
of ESWL; It occurs due to the need for more than one session,
increased medical costs, and unknown complications such as acute
kidney injury, bleeding and edema. In our study, we observed a
negative correlation between HU, which is a stone-related factor,
and ESWL success. We think that alternative treatment options
should be evaluated in patients with high stone density.
In a study, the mean HU value (mean HU<857) was defined as an
independent predictor of ESWL success. It has been stated that
stone fragmentation is more difficult with high HU density and
may require repetitive ESWL sessions [15]. In a similar study, it
was shown that the success rate of ESWL is better when HU is
<900 HU [16]. It has been stated that although the ESWL threshold
values are different from each other, the mean HU value can be
used to predict success [17]. They also revealed that the mean HU
value may not be stable and causes some limitations in estimating
the success of ESWL, by predicting that the differences between
the curative effect of ESWL and the density components of the
stones cannot be predicted [15]. In another study, it was concluded
that the strongest predictive value was the localization of the
stone, and the other significant variable was mean HU (mean HU

The most important limiting factor in our study is the lack of data
on the stone component. The stone component is an important
factor in the success of ESWL. Although many studies have
reported that there is a relationship between HU and the stone
component[18,22], there are studies [23,24] claiming the opposite.
Due to the retrospective design of our study, we could not obtain
data on the stone component.
Conclusion
In our study, we demonstrated that there is a relationship between
ESWL, which is a very common treatment method in urinary
system stone disease, and HU, which shows the density of the
stone in non-contrast CT. It has been revealed that the stone size
increases and the success of ESWL decreases with the increase of
stone density, namely HU. Today, we recommend measuring the
density of the stone in HU with non-contrast CT, which is accepted
as the gold standard method in the diagnosis of urinary system
stone disease. We think that the success of treatment will decrease
in patients with HU>991 and alternative treatments to ESWL
treatment should be kept in mind.
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Abstract
Biological bodily integrity is often lost in deaths due to undesirable situations such as femicides, natural disasters and plane crashes. For forensic scientists, accurate
estimation of the person's stature is important for identification. In our study, it was aimed to obtain simple and multiple linear regression formulas required for stature
calculation from hand and finger morphometric measurement values of young women. This study was carried out with the voluntary participation of 65 healthy young
adult women between the ages of 18-24. Measurements were made on the palmar side of the hand using a digital caliper. In the study participants, the mean values of the
measured variables; stature 164.45 cm, hand length 17.40 cm, hand width 7.70 cm, palm length 9.92 cm. Simple and multiple regression equations were obtained for stature estimation. The most reliable one of the regression equations obtained for stature estimation was the equation based on hand length. There was no correlation between
thumb length and stature. The correlation value between index finger and stature was greater than the values obtained from other fingers (r=0.344, p<0.01). The correlation
value between palm length and stature was higher than the correlation value between fingers and stature (r=385, p<0.01). Moderate and high positive correlation values
were found between finger lengths and each other. The highest correlation value was between middle finger length and 4th finger length (r=872, p<0.01). The correlation
value between thumb and little finger lengths was the smallest (r=415 p<0.01). The correlation value between hand length and stature is higher than the values obtained
from finger lengths. In cases where total hand length cannot be measured, linear regression formula based on palm length should be preferred. Regression analysis results
showed that palm length gave a better estimation of stature compared to finger length measurements.
Keywords: Stature estimation, Regression equation, Hand morphometry, Finger length, Hand length

Introduction
Four important unknowns need to be resolved in order to clarify
forensic events. These unknowns are the race, gender, stature
and age of the victims. Anthropometric methods can be used to
estimate the person's stature. In the period from childhood to
adulthood, human stature increases at varying rates depending
on many genetic and environmental factors. With aging, the
human stature decreases somewhat due to the degeneration and
compression of the cartilage structures in the body, and also the
decrease in elasticity in the intervertebral discs. Many studies on
estimating stature from bone formation have been reported in the
literature. The lengths of long bones better reflect human stature
[1-3]. Chibba et al. revealed the calculation of the tibia's stature

*Corresponding Author: Mahmut Cay, Usak University, School of Medicine,
Department of Anatomy, Usak, Turkey
E-mail: mcanatomi@gmail.com

and the person's stature from the measurement values of different
parts of the tibia [1]. Feldesman, determined that the ratio between
femur length and human stature was 26.47%. They also found it
interesting that this ratio was independent of ethnicity and gender
[2]. Duyar et al. carried a study for estimation of stature in 121 male
subjects. They emphasized that this issue should be considered
in the formulas obtained for the estimation of stature from bone
lengths, since the long bone/stature ratio is not the same in people
with different phenotypic characteristics [3]. Mahakkanukrauh et
al. used the lengths of six long bones (humerus, femur, tibia, fibula
ulna, and radius) for stature estimation in a study they carried in
Thailand. They reported that the best estimation of stature among
these bones was made with the fibula bone in men (Standart Error
of Estimate / SEE:4.89) [4]. Ari et al. made an estimation of bone
length from the talus and calcaneus bones, and also compared the
anthropometric values of Byzantine and contemporary human
societies [5]. The estimation of stature from bones is also very
important in terms of archaeological studies. The determination
of many features such as gender, stature values, lifestyle and
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diet of people who lived in the ancient period contributes to the
filling of the information treasure about archaeological societies.
Acar, obtained data on the individual characteristics of the ancient
society (Yoncatepe population) by determining the stature and
gender from the talus and calcaneus found in the archaeological
excavations [6]. When formulas obtained for a society are used for
different ethnicities, races and societies, it cannot be expected to
give accurate results. For this reason, it is seen that similar studies
have been done for different races and societies in the literature.
Regression formulas for stature estimation can also be obtained
from foot length. The studies of estimating stature from foot
lengths of North Bengal, North Indian, Malasian, Slavak societies
can be given as an example for this method [7-10]. Özaslan et al.,
in a study, obtained results for estimating stature from the length
and width measurements of different parts of the lower extremity
[11].
In this study, we aimed to obtain simple linear regression formulas
and multiple linear regression formulas required for stature
calculation from hand and finger morphometric measurement
values of young adult women and to evaluate the relationship
between them.
Material and Methods
This study was was carried out in 65 healthy young adult women
aged 18-24 years. The individuals participating in the study were
right hand dominant and did not play any professional sports.
Measurements were done on the palmar side of the hand with
a digital caliper (Baker Digital Caliper). Finger lengths were
measured from the fingertip to the midpoint of the finger root line.
Hand length, palm length and hand width measurements were
made using standard techniques.
Exclusion criteria from the study
Those who have surgery on the arm, shoulder and spine region
Those with spinal pathology

Med Science 2022;11(3):1336-9

from finger lengths and other morphometric measurements are
given in Table 1.
Simple linear regression and multiple linear regression equations
were obtained for stature estimation (Table 2-3).
The smallest “Std. Error of the Estimate” value belonged to the
equation obtained for hand length (SEE: 5.11252). The SEE value
of the stature estimation regression equation created using the palm
length was found to be 5.14161. There was no correlation between
thumb length and stature. The correlation between index finger
and stature was greater than the values obtained from other fingers
(r=0.344, p<0.01). The correlation value between palm length and
stature was higher than the correlation value between fingers and
stature (r=385, p<0.01). Moderate and high positive correlation
values were found between finger lengths and each other. The
highest correlation value was between middle finger length and
ring finger length (r=872, p<0.01). The correlation value between
thumb and little finger lengths was the smallest (r=415 p<0.01)
(Table 4).
Table 1. Descriptive statistics
Variables

N

Mean
(cm)

Minimum
(cm)

Maximum
(cm)

Std.
Deviation

Hand Length

65

17.40

16.00

19.20

0.71

Hand Wrist

65

7.70

6.79

9.00

0.52

Palm Length

65

9.92

9.07

11.30

0.48

Digit 1

65

5.85

5.09

6.88

0.35

Digit 2

65

6.78

5.87

7.80

0.42

Digit 3

65

7.46

6.68

8.50

0.40

Digit 4

65

6.89

6.07

7.90

0.37

Digit 5

65

5.62

4.90

6.60

0.38

Stature

65

164.45

151.00

176.00

5.53

Those with leg, thigh and hip pathology
Statistical analysis

Table 2. Linear regression formulas

Data were evaluated with IBM Statistical Package for the
Social Sciences (SPSS) 26 software. Descriptive statistical
analysis (median, minimum, maximum, standard deviation) was
performed. The distribution of the obtained data was determined
by the Shapiro-Wilk test. In this study, the relationship between
the measured values of the variables was examined by Pearson
correlation analysis. Simple linear and multiple linear regression
equations were obtained using SPSS software.

Stature= 3.073xHand Lenght+110.696

SEE 5.11252

Stature= 3.363xHand Wrist+138.536

SEE 5.28005

Stature= 4.423xPalm_Lenght+120.584

SEE 5.14161

Stature= 3.318xDigit-1 +145.024

SEE 5.44432

Stature= 4.560xDigit-2+133.531

SEE: 5.23117

Stature= 3.367xDigit-3+139.334

SEE: 5.40212

Stature= 4.616xDigit-4+132.636

SEE: 5.29281

Stature= 3.716xDigit-5+143.575

SEE: 5.39043

Results
In the study participants, the mean values of the measured
variables; stature 164.45cm, hand length 17.40cm, hand width
7.70cm, palm length 9.92cm. Descriptive statistical data obtained
Table 3. Multiple regression formulas
Stature= (2.564X Hand-Length)+ (1.047xHand-Wrist) + 111.764

SEE: 5.13660

Stature= (-0.473xDigit-1)+(5.503xDigit-2)+(-5.407xDigit-3)+(4.552xDigit-4)+(0.810xDigit-5)+134.313

SEE: 5.30644
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Table 4. Pearson correlations of the variables

Stature
Hand
Length
Hand
Wrist
Palm
Length
Digit 1

Digit 2

Digit 3

Digit 4

Digit 5

N=65

Stature

Hand
Length

Hand
Wrist

Palm
Length

Digit 1

Digit 2

Digit 3

Digit 4

Digit 5

r

1

0.397**

0.319**

0.385**

0.212

0.344**

0.245*

0.312*

0.253*

0.001

0.010

0.002

0.089

0.005

0.050

0.011

0.042

1

0.663**

0.874**

0.521**

0.722**

0.741**

0.738**

0.594**

0.000

0.000

0.000

0.000

0.000

0.000

0.000

1

0.668**

0.284*

0.600**

0.688**

0.601**

0.440**

0.000

0.022

0.000

0.000

0.000

0.000

1

0.431**

0.536**

0.600**

0.565**

0.528**

0.000

0.000

0.000

0.000

0.000

1

0.555**

0.394**

0.468**

0.415**

0.000

0.001

0.000

0.001

1

0.834**

0.780**

0.601**

0.000

0.000

0.000

1

0.872**

0.626**

0.000

0.000

1

0.671**

p
r

0.397**

p

0.001

r

0.319**

0.663**

p

0.010

0.000

r

0.385**

0.874**

0.668**

p

0.002

0.000

0.000

r

0.212

0.521**

0.284*

0.431**

p

0.089

0.000

0.022

0.000

r

0.344**

0.722**

0.600**

0.536**

0.555**

p

0.005

0.000

0.000

0.000

0.000

r

0.245*

0.741**

0.688**

0.600**

0.394**

0.834**

p

0.050

0.000

0.000

0.000

0.001

0.000

r

0.312*

0.738**

0.601**

0.565**

0.468**

0.780**

0.872**

p

0.011

0.000

0.000

0.000

0.000

0.000

0.000

r

0.253*

0.594**

0.440**

0.528**

0.415**

0.601**

0.626**

0.671**

p

0.042

0.000

0.000

0.000

0.001

0.000

0.000

0.000

0.000
1

**. Correlation is significant at the 0.01 level (2-tailed)
*. Correlation is significant at the 0.05 level (2-tailed)

Discussion

there are probably significant differences in 2D-4D finger ratios
between the populations participating in these two studies. One
Studies have shown that height estimation can be made with the of the common results of the two studies is that the regression
length of the bones. The lengths of some long bones better reflect equations obtained from hand length are more reliable than the
human height. Since the ratio of long bones to height is not the regression equations obtained from finger lengths. One of the
same in people with different phenotypic characteristics, this issue different points in our study is that the reliability of the equation
should be considered in formulas obtained from bone lengths for created for the estimation of stature from hand width is higher
height estimation. The relationship between bones and height is than the other 4 fingers except the equation created for the index
important for the anatomy literature, as well as for forensic studies finger. In the Bangladeshi population, the equation for estimating
and archaeological/anthropological studies [1-4]. In our study, stature from hand width is less reliable than the equations obtained
obtaining simple linear regression formulas and multiple linear from finger lengths. In our study, the multiple regression formula
regression formulas required for calculating height of young adult obtained from all five fingers did not give a better result than
women from hand and finger morphometric measurement values the linear regression formulas. In a study carried in Bangladeshi
and the relationship between them were investigated.
society, the reliability of the multiple regression formula obtained
from hand length, hand width and length of five fingers is not more
Asadujjaman et al. in a study carried in Bangladeshi population
than the reliability of the equation created for estimation of stature
(150 women, 18-60 years old), they reported that the most reliable
from hand length alone [12].
equation in the equations obtained from the measurements of the
right hand fingers belonged to the middle finger, and the least The reliability of the regression equation that Uhrova et al. created
reliable equation belonged to the index finger (SEE values; 3.99, for estimating stature from hand length in their study in Slovakia
4.39, respectively) [12]. Interestingly, in our study, when the five in adults (130 women, average stature 166 cm) is very close to
fingers of the hand are compared, the most reliable regression our results (SEE: 5.06). However, the reliability of the regression
equation is the one for the index finger, and the SEE value is equations obtained for the estimation of stature from hand width
smaller than the other fingers (Table 2). In addition, the second in their study is less than the reliability of the regression equations
reliable regression equation belongs to the ring finger when the obtained from hand width [10].
fingers are compared with each other for stature estimation in our
study. According to these differences in results, it can be said that In a study carried on 97 young adult women in Iran, the correlation
1338

doi: 10.5455/medscience.2022.08.188						

between finger lengths and stature was examined. It was found that
the highest correlation value among the five fingers was between
middle finger length and stature. Correlation values between
stature and finger lengths, from largest to smallest, respectively;
reported as middle finger, ring finger, thumb, little finger, and
index finger (first to fifth finger, r=0.430 r=0.398 r=0.582 r=0.534
r=0.455, respectively) [13]. In our study group, however, very
different results were obtained. Correlation values between stature
and finger lengths, from largest to smallest, respectively; reported
as index finger, ring finger, little finger and middle finger (first to
fifth finger, r=0.212 r=0.344 r=0.245 r=0.312 r=0.253, p<0.005
except thumb, respectively). The correlation between thumb and
stature was not statistically significant.
Sanli et al., in their study on 75 women (mean stature of
approximately 160 cm, average right hand length of 18.9
cm), found a very high correlation between stature and hand
length (r=0.709, p<0.001). In our study, the mean stature of the
participants was 164.4, the mean hand length was 17.4 cm, and a
moderate positive correlation was found between stature and hand
length (r=0.397, p<0.001). The SEE value was found to be 3.496
in the simple linear regression formulas obtained by Sanli et al.
for the estimation of stature from hand length, and the SEE value
was found to be 5.112 in the regression equation we obtained in
our study. These results show that the regression formula obtained
by Sanli et al in their study gives better reliable results for the
population in that settlement [14].
Habib and Kamal, found the correlation value between hand
length and stature as r=0.495 in their study on 77 young adult
women in Egypt. In the regression equation they created for stature
estimation, the SEE value was reported as 4.77 [15]. In our study
on 65 healthy young adult women, the correlation value between
hand length and stature was found to be r=0.397, and the SEE
value of the regression equation for stature estimation was found
to be 5.11. It can be said that the results of the regression equations
obtained for the two societies are close to each other.
Conclusion
The reliability of the regression formulas created for the estimation
of stature based on finger lengths differs between fingers. The
correlation value between hand length and stature is higher than
the values obtained from finger lengths. In cases where total hand
length cannot be measured, linear regression formula based on
palm length should be preferred for stature estimation. Regression
analysis results show that palm length gives a better estimation of
stature compared to finger length measurements.
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Abstract
Monocyte count to high-density lipoprotein cholesterol (HDL-C) ratio (MHR) is a novel index that may be a prognostic marker in disorders associated with atherosclerosis
and systemic inflammation. There is insufficient data about the role of MHR in increased body weight. We aimed to investigate the relationship of MHR with insulin resistance and other metabolic components in subjects with obesity and overweight. Non-diabetic and normotensive adults who did not use any drugs were included. The study
population was allocated into three groups according to body mass index (BMI) as control, overweight, and obesity. The clinical and demographical data were compared
between groups and a correlation analysis of MHR with metabolic parameters was performed. A total of 255 subjects (103 men) with obesity (n=107, mean age 40±11
years), overweight (n=99, mean age 39±11 years) and healthy controls (n=49, mean age 36±12 years) were included. MHR values were significantly higher in the obesity
(MHR=11.80±5.50; p=0.003) and overweight (MHR =10.70±5.60; p=0.033) groups compared to the controls (MHR=9.10±3.70; 1.39±0.77). MHR was significantly correlated to BMI (r =0.235, p <0.001), waist circumference (r=0.253, p <0.001), homeostasis model assessment of insulin resistance (r=0.187, p=0.003), triglyceride (r=0.294,
p<0.001), systolic (r=0.142, p=0.023) and diastolic blood pressure (r=0.149, p=0.017). MHR cutoff for predicting metabolic syndrome (MetS) was 11.0 and the AUC value
was 0.707 [(sensitivity: 67%; specificity: 65%), (p<0.001)]. MHR appears to be a practical measure that is significantly associated with obesity and the components of MetS.
Future prospective studies are warranted to determine the prognostic role of MHR in the cardiometabolic outcomes of people with obesity.
Keywords: Monocyte count to high-density lipoprotein cholesterol ratio, insulin resistance, obesity, overweight, metabolic syndrome

Introduction
Obesity is a chronic metabolic disease with growing global
prevalence which causes and causing so many clinical problems
including type 2 diabetes mellitus (T2DM), hypertension (HT),
non-alcoholic fatty liver disease (NAFLD), obstructive sleep
apnea syndrome (OSAS), and coronary artery disease (CAD)
[1,2]. Many different predisposing factors such as genetic causes,
imbalances of energy exchange in the organism, sedentary life,
smoking, and alcohol use pave the way for the development
process of obesity [3]. The main result of obesity playing role
in the basic pathogenesis of obesity related chronic diseases is
systemic insulin resistance. In addition, the chronic inflammatory
process that occurs as a result of insulin resistance establishes the
relationship between obesity and systemic atherosclerosis [4,5].

Monocyte count to high-density lipoprotein cholesterol (HDL-C)
ratio (MHR) is a novel index that appears to be related with
atherosclerosis and chronic inflammation [6,7]. Elevated MHR
values has been reported in obesity-related diseases, such as
metabolic syndrome (MetS), NAFLD or polycystic ovary
syndrome (PCOS) [8-10]. Considering these data, we hypothesized
that MHR might be an important parameter in the obesity process
and associated with insulin resistance [11].
As far as we know, there is not enough data about the role of MHR
in overweight subjects or in patietns with obesity. The aim of this
study is to investigate the relationship of MHR with metabolic
parameters such as body mass index (BMI), waist circumference
(WC) and insulin resistance in subjects with overweight and
obesity.
Materials and Methods

*Corresponding Author: Ali Kirik, Balikesir University Medical School,
Department of Internal Medicine, Balikesir, Turkey
E-mail: alikirik87@hotmail.com

We retrospectively analyzed our patient files between 2020-2021
and categorized all adult patients according to their BMI. Ethics
committee approval of this study was obtained from the local
ethics committee of Balikesir University Medical School (approval
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number: 2021-237) and this study was performed according to the
Helsinki Declaration.
Study design and population
In this study, non-diabetic and normotensive adult subjects who
did not use any drugs were included. Two hundred and fifty-five
subjects were allocated as normal, overweight or obesity according
to BMI measures. Subjects with the following conditions or diseases
were excluded: acute or chronic inflammatory diseases, active
infection, presence of T2DM, HT, malignancy, pregnancy, chronic
drug use (anti-inflammatory agents, antidiabetic, antihypertensive,
antilipidemic drugs, etc.).
Definition of Metabolic Disorders
All subjects were classified into three groups [obesity group (BMI
≥30kg/m2), overweight group (BMI=25-29.99kg/m2) and control
group (BMI=18.5–24.99kg/m2)] with respect to their BMI [12].
T2DM was classified by internationally accepted criteria [fasting
plasma glucose (FPG) ≥126mg/dl, oral glucose tolerance test
2-hour PG ≥200mg/dl, glycosylated hemoglobin ≥6.5% or taking
antidiabetic medication] [13]. According to blood pressure (BP)
measurement, values above 140/90mmHg were classified as HT
[14].
According to the NCEP ATP III, a patient with three or more
of the criteria for metabolic disorder listed here was defined as
MetS: [15] (1) Central obesity: WC ≥102cm in male and ≥88cm
in female; (2) high BP: ≥130/85mmHg or treatment of previously
diagnosed HT; (3) HDL-C <40mg/dL in male and <50mg/dL in
female; (4) hypertriglyceridemia: triglyceride (TG) level ≥150mg/
dL; (5) FPG ≥100mg/dL or treatment of previously diagnosed
T2DM.
Clinical and laboratory data
The patient file archive was reviewed retrospectively, and the
clinical and laboratory parameters of the subjects were recorded
on the computer data system. BMI values were calculated with the
formula of [weight (kg)/ height2 (m2)]. WC was measured from the
line located at the mid-point between the lowest rib and anterior
superior iliac crest. BP was measured three times in the seated
position (Omron brand M2 sphygmomanometer) and the mean
value was registered.
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database and analyzed using Statistical Package for Social
Science 22.0 package program (SPSS, Inc., Chicago, IL, USA).
The variables were assessed for normality using the Shapiro-Wilk
test. It was determined that variables did not meet the normality
hypothesis and the Mann-Whitney U test is used for univariate
analysis. The correlation analyzes were done by combining all of
the individuals and using the Spearman-Rho method. Categorical
variables were expressed as number (%) and continuous variables
were expressed as mean±standard deviation. The p-value of
<0.05 was considered statistically significant. The effective MHR
cutoff point to predict MetS was calculated by receiver operating
characteristic (ROC) curve analysis.
Results
A total of 255 subjects (103men) with obesity (n=107, mean age
40±11 years), overweight (n=99, mean age 39±11 years) and
healthy control subjects (n=49, mean age 36±12 years) were
included.
In the comparison between the groups, BMI and WC were higher in
both obesity [(BMI=34.22±3.60; p=0.001), (WC=107.20±14.10;
p=0.001)] and overweight [(BMI =27.45±1.39; p=0.001), (WC
=95.60±7.70; p=0.001)] subjects compared to the control group
(BMI =22.25±1.90; WC=81.10±9.00). On the other hand, MHR
and HOMA-IR values were significantly higher in obesity [(MHR
=11.80±5.50; p=0.003), (HOMA-IR=3.65±4.36; p=0.001)] and
overweight [(MHR =10.70±5.60; p=0.033), (HOMA-IR=2.29±
1.86; p=0.001)] subjects compared to the controls [(MHR=9.10±
3.70; 1.39±0.77), (HOMA-IR =1.39±0.77)] (Table 1).
In the whole group analysis, groups with and without MetS were
compared. The group of subjects with MetS [(n=52), (MHR
=13.7±5.7)] had significantly higher MHR than the group of
subjects without MetS [(n=203), (MHR=10.1±5.0)] (p=0.001).
In the ROC curve analysis performed to predict MetS, the cutoff
value of MHR was 11.0 and the AUC value was 0.707 [(sensitivity:
67%; specificity: 65%), (p<0.001)] (Figure 1).

Bioelectrical impedance method was used for complete blood count
and subgroup analyses [Beckman coulter LH 780 hematology
analyzer (Beckman Coulter, Inc., USA)]. FPG, total cholesterol
(TC), TG, HDL-C, creatinine, alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) levels were measured by
the enzymatic colorimetric method [Beckman coulter AU 680
chemistry analyzer (Beckman Coulter, Inc., USA)]. Low-density
lipoprotein cholesterol (LDL-C) was evaluated by Friedewald
formula [LDL-C=TC-(HDL-C+TG/5)] [16]. The serum basal
insulin level was measured by chemiluminescence method
[Immunoassay UniCel DXI800 (Beckman Coulter, Inc., USA)].
Assessment of insulin resistance was done using by modified
homeostasis model assessment of insulin resistance [HOMA-IR
=fasting plasma insulin (μU/ml)×FPG (mg/dl)/405] method [17].
Statistical analysis
The data obtained in this study were recorded on a computer

Figure 1. ROC curve analysis to determine the cutoff value of the MHR for
predicting MetS
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Table 1. Comparison of demographic characteristics and laboratory data in subjects with obesity, overweight and control groups
Obesity group
(n =107)

Overweight group
(n=99)

Control group
(n =49)

40±11

39±11

36±12

0.299

0.038

0.163

34.22±3.60

27.45±1.39

22.25±1.90

0.001

0.001

0.001

WC (cm)

107.20±14.10

95.60±7.70

81.10±9.00

0.001

0.001

0.001

SBP (mmHg)

125.90±17.20

119.9±13.0

108.0±13.1

0.005

0.001

0.001

DBP (mmHg)

81.50±10.30

77.20±10.20

69.10±9.40

0.001

0.001

0.001

MONO (×103/µL)

0.55±0.19

0.54±0.25

0.49±0.17

0.540

0.157

0.339

Glucose (mg/dL)

100.00±17.00

99.00±31.00

93.00±8.00

0.332

0.006

0.038

Insulin (mIU/L)

13.63±12.29

9.36±7.32

6.03±3.21

0.001

0.001

0.001

HOMA-IR (%)

3.65±4.36

2.29±1.86

1.39±0.77

0.001

0.001

0.001

Creatinine (mg/dL)

0.88±0.13

0.92±0.16

0.85±0.14

0.067

0.268

0.015

26.00±19.00

26.00±20.00

16.00±7.00

0.395

0.001

0.001

Age (year)
BMI (kg/m2)

ALT (IU/L)

p1*
p2*
p3*
(Obesity - Overweight) (Obesity - Control) (Overweight - Control)

AST (IU/L)

21.00±9.00

21.00±10.00

19.00±6.00

0.488

0.071

0.228

TC (mg/dL)

200.00±43.00

201.00±36.00

189.00±34.00

0.612

0.155

0.051

LDL-C (mg/dL)

120.80±37.80

123.50±29.60

110.30±29.30

0.323

0.105

0.011

HDL-C (mg/dL)

49.90±13.00

52.00±11.00

57.30±12.20

0.098

0.001

0.008

TG (mg/dL)

156.20±95.60

130.60±75.10

106.30±106.90

0.009

0.001

0.001

11.80±5.50

10.70±5.60

9.10±3.70

0.199

0.003

0.033

MHR

Values are expressed as mean ±Standard Deviation (SD) and are statistically significant (p/0.05). BMI: body mass index; WC: waist circumference; SBP: systolic
blood pressure; DBP: diastolic blood pressure; WBC: white blood cell; Hb: hemoglobin; PLT: platelet; NEU: neutrophil; MONO: monocyte; HOMA-IR: homeostasis
model assessment of insulin resistance; ALT: aminotransaminase; AST: aspartate aminotransferase; TC: total cholesterol; LDL-C: low-density lipoprotein cholesterol;
HDL-C: high-density lipoprotein cholesterol; TG: triglyceride; MHR: monocyte count to high density lipoprotein ratio.

In correlation analysis of the study population (n=255), there
were significant positive correlations between the MHR and BMI,
WC, HOMA-IR, TG, systolic BP (SBP) and diastolic BP (DBP)
[(r=0.235, p<0.001), (r=0.253, p<0.001), (r=0.187, p=0.003),
(r=0.294, p<0.001), (r=0.142, p=0.023), (r=0.149, p=0.017),
respectively] (Figure 2).

Figure 2. Correlation of MHR with insulin resistance and other metabolic
components

Discussion
MHR, which is associated with different inflammatory diseases
in the current literature, is a novel index that has been studied
recently [18-20]. Not surprisingly, the increase in the serum levels
of monocyte count in inflammatory pathologies is one of the main
factors that play a role in the evaluation of this index [6]. However,
the relationship of low HDL-C levels with both atherosclerosis
and systemic inflammation is an entity [21,22]. MHR is related
with various inflammatory pathologies such as PCOS, multiple
sclerosis, and psoriasis [10,23,24]. It is also associated with
atherosclerotic diseases such as ischemic stroke, ischemic optic
neuropathy and CAD [25,26]. Furthermore, few clinical trials
have reported that relationship between MHR and obesity-related
diseases such as OSAS, MetS, and NAFLD [8,9,27]. On the other
hand, no study examining the relationship of MHR with metabolic
parameters in overweight subjects and people with obesity has
been found in the current literature. To the best of our knowledge,
this was the first study to show relationship of MHR with metabolic
components in non-diabetic and non-hypertensive subjects with
overweight and obesity. Our findings revealed that the MHR
values of the overweight and obesity subjects are significantly
higher than healthy controls. In addition, we found that MHR is
significantly associated with BMI, WC, BP and insulin resistance
in this clinically relevant condition.
In literature, there is scarce data regarding the role of MHR in
subjects with MetS. In their retrospective study, Battaglia et al.
analyzed a population of 771 subjects and found that MHR
index is significantly associated to BMI and WC in subjects with
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MetS. At the same time, it has been determined that gender, BMI
and hyperglycemia were the most important variables that had
an effect on MHR [11]. In another study by Vahit et al., MHR
value was higher in MetS patients (n=371) than healthy controls
(n=392) [9]. Furthermore, Uslu et al. investigated the relationship
of MHR with MetS and also MetS severity in 147 patients and 134
healthy controls. MHR values of the patients were significantly
higher when compared to controls. In addition, MHR showed a
significant and positive association with the severity of MetS.
They also described MHR cut off value of 9.36 as predictive of
MetS [28]. Because of the strict inclusion criteria in the present
study, only 52 subjects were identified as having MetS according
to the NCEP III. As expected, when compared to healthy controls,
we found that patients with MetS had higher BMI, WC, SBP, DBP,
glucose, insulin, HOMA-IR and TG levels and lower HDL-C
levels than the subjects without MetS. On the other hand, MHR
values were significantly higher in subjects with MetS compared
to the subjects without MetS. Moreover, we found that MHR is
significantly and positively correlated with the levels of BMI, WC,
BP, insulin resistance, and TG levels and negatively correlated with
HDL-C levels. All these findings suggest that MHR is significantly
associated with MetS and its components, and it might be an
important index for the evaluation of MetS in clinical practice.
There is limited data in the literature regarding the relationship of
MHR with HT [29,30]. In the present study, MHR was found to
be significantly and positively associated with SBP and DBP in
normotensive subjects. It is well known that essential HT is strongly
related to insulin resistance and subclinical inflammation. Based on
this information, we suggest that MHR can be considered a marker
in the evaluation of HT. In addition, the possible association of
MHR with the complications of HT (retinopathy, nephropathy, eg.)
and the role of the effect of various anti-hypertensive medications
on MHR levels remain to be elucidated.
We think that the main limitation of our study is the crosssectional nature of the project, which does not allow an analysis
of the longitudinal changes of MHR and also the effect of therapy
(weight loss). Secondly, our study represents the experience of
a single center and therefore cannot be generalized to the entire
population. Lastly, the assessment of insulin resistance was made
with the HOMA IR index, but it could not be done with euglycemic
hyperinsulinemic clamp method, which is the gold standard
method. On the other hand, the strength of the present study is
the exclusion of confounding factors such as DM, HT, CAD and
chronic use of medications etc. in investigating the relationship
of MHR with obesity. Because this index can be affected by these
diseases and medications frequently used in these metabolic
confounders.
Conclusion
In conclusion, MHR which can be easily evaluated in clinical
practice is significantly associated with obesity indices and with
the components of MetS in overweight and obesity subjects.
Considering this data, we suggest that the possible role of MHR
in predicting the outcomes of metabolic disorders and also their
cardiovascular consequences should be investigated in larger
prospective studies.
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Abstract
SARS-CoV-2 infection intensely increases thromboembolic events and inflammation. The inner ear can be easily damaged as a result of circulatory disorders and inflammation. Therefore, SARS-CoV-2 may negatively affect the cochlea. Outer hairy cell damage in the inner ear is one of the first signs of sensorineural hearing loss. Otoacoustic emissions use is an effective, objective, and non-invasive method for early detection of hearing loss. Our study aims to determine whether the cochlea is affected in
hospitalized patients with SARS-CoV-2 infection who did not need intensive care treatment by using Distortion product otoacoustic emission (DPOAE) measurements.
This study was conducted on 26 hospitalized patients with SARS-CoV-2 infection (patient group) and 25 healthy volunteers (control group). DPOAE measurements were
performed on all participants in an audiometric test room. The DP-grams were obtained between 498Hz and 10000Hz. The DPOAE measurements were compared between
two groups. When evaluated as a cluster, DP1 and the SNR values were found to be significantly lower in the patient group at frequencies 498, 996, 2002, 7998, 10000 Hz
and frequencies 498, 996, 2002, 4004, 6299Hz, respectively. When the right and left ears of the patient group were compared, DP1 and SNR values were found to be similar
at all frequencies. SARS-CoV-2 infection can cause damage to the outer hair cells and the regions of the cochlea belonging to a wide range of frequencies according to our
DPOAE measurements and due to the specific characteristics of the virus.
Keywords: Cochlear, inflammation; outer hairy cell, sensorineural, thromboembolic

Introduction
Since the day it was first described in Wuhan, the new coronavirus
identified as SARS-CoV-2 (COVID-19), has become a serious
health problem affecting the whole world. COVID-19 related
deaths are increasing day by day as there is still no clear medical
treatment. Vaccination studies have begun, but still do not have
sufficient efficiency globally. Clinical signs in patients, initial
symptoms, and the course of the disease, also vary from country to
country. This virus, which is spread by droplets, and direct contact,
has an incubation period from 2-7 days to 14 days. For COVID-19,

*Corresponding Author: Serhat Yaslikaya, Adıyaman University, Faculty of
Medicine Training and Research Hospital, Department of Otolaryngology,
Adıyaman, Turkey E-mail: dr.yaslikaya@gmail.com

the entrance to the body is the upper respiratory tract. COVID-19
has been isolated from human airway epithelial cells [1,2].
The symptoms of the COVID-19 infection are several ranging from
mild and flu-like to severe and even fatal, acute respiratory distress
syndrome symptoms. There are also so many asymptomatic viruses
transmitting to people in the community [3–5]. The most common
symptoms of COVID-19 infection are fever, cough, fatigue,
muscle pain, dyspnea, sore throat, headache, gastralgia, nausea,
vomiting, and diarrhea [1,6–9]. More than half of patients show
symptoms related to Otorhinolaryngology such as a cough, sore
throat, anosmia, ageusia, nasal congestion, runny nose, postnasal
discharge, gingivitis, otalgia, hoarseness, facial paralysis, rotatory
vertigo, dizziness, tinnitus, and sudden sensorineural hearing loss
[1,10].
Some viruses can cause congenital or acquired hearing loss
such as measles, cytomegalovirus (CMV), herpes simplex
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virus (HSV), varicella-zoster virus (VZV), mumps, and human
immunodeficiency virus. Generally, virus-induced hearing loss is
sensorineural and less frequently conductive, and mixed. These
viruses can negatively affect the auditory system, especially
the inner ear structures including inner ear hair cells and the
organ of Corti by causing direct damage, inducing immune and
inflammatory responses, or suppressing immunity. Several studies
suggest that SARS-CoV-2 may be one of these pathogens [11–14].
Outer hairy cell damage in the inner ear is one of the first signs of
sensorineural hearing loss. Otoacoustic emissions (OAEs) are light
intensity acoustic energy emissions of cochlear origin that can be
detected from the external auditory canal in humans and animals.
OAEs show the activity of the outer hair cells and otoacoustic
emission measurements use is an effective, objective, and noninvasive method for early detection of hearing loss [15,16]. OAEs
are very sensitive in determining the effects of autotoxicity on
cochlear functions, and hearing loss can be determined by OAEs
before being detected in pure tone audiometry [17–19]. Distortion
product otoacoustic emissions (DPOAEs), one of the evoked
otoacoustic emissions, are frequently used clinically. DPOAEs
stand out with their broad bandwidth, frequency specificity, and
larger dynamic range within OAEs. DPOAEs are effective in
the diagnosis of cochlear damage and cannot be detected in the
ischemic damages of the cochlea [20].
COVID-19 intensely increases thromboembolic events and
inflammatory responses. Inner ear structures can be easily
damaged as a result of circulatory disorders and inflammation.
COVID-19 might be neuro-invasive and can enter the cell through
angiotensin-converting enzyme 2 (ACE-2) receptors. These
receptors are common in the peripheral and central nervous systems
and temporal lobe in the auditory center. Therefore, COVID-19
may negatively affect the hearing. Our study aims to determine
whether the hearing is affected in hospitalized COVID-19 patients
who did not need intensive care treatment by using Distortion
product otoacoustic emission (DPOAE) measurements because of
the specific features we mentioned above.
Material and Methods
Before the trial, consent from the Clinical Research Ethics
Committee at Adıyaman University was received (No: 2020-7,
18.06.2020). Our study was conducted on hospitalized COVID-19
patients who had a positive PCR test and on healthy volunteers
(control group). Patients with positive PCR tests for COVID-19
at the time of admission were hospitalized on the same day and
included in the study. There was no indication for intensive
care hospitalization in the patients. The patients whose duration
of infection did not exceed 14 days were included in the study.
The control group consisted of volunteers who applied to the
otolaryngology outpatient clinic for screening purposes only,
without any complaints or diseases, and had normal examination
findings.
Those who smoked cigarettes, drank alcohol, and used an ototoxic
drug, those with diabetes, those with a neurological disease affecting
their hearing, those who work in professions that are chronically
exposed to noise, patients who have undergone otological surgery,
those who have a congenital hearing impairment, and those who
had lost their hearing for any reason, were excluded from the trial.
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An ear, nose, and throat examination was performed on all the
volunteers, and those with acute or chronic external or middle ear
disease were not included in the study. A bilateral tympanometric
evaluation was performed with an Interacoustics AT235 device
(Manufactured by Interacoustics A/S DK-5610 Assens) with a
probe tone frequency of 226Hz (sound pressure level, +300 to
−600 daPa). The Jerger's classification was used when interpreting
the tympanogram [21]. Those whose measurement result was not
found as “type A” were not included in the study. The volunteers
meeting the conditions for inclusion were divided into two groups.
The first group was composed of hospitalized COVID-19 patients
and the second group was composed of healthy volunteers. The
measurements of the patients were made between days 1-5 of
their hospitalization. DPOAE measurements were performed
on participants with an Otometrics Madsen Capella2 device
(Manufactured by Intelligent Hearing Systems 6860 SW 81st
St. Miami, FL 33143 ABD) in an audiometric test room. For the
DPOAEs, L1 and L2 were presented at 65 dB and 55 dB sound
pressure levels. The f2/f1 ratio was kept at approximately 1.22.
The DP-grams were obtained with primary tone frequencies f2
between 498Hz and 10000Hz (including 498-996-2002-40046299-7998-10000Hz frequencies) (Figure 1). The signal-to-noise
ratio (SNR), defined as the amplitude of the distortion product
minus noise floor, and the DPOAE (2f1-f2) (DP1) amplitude
were recorded. All the necessary protective equipment against
COVID-19 was used during the otorhinolaryngology examination,
the tympanometric examination, and the DPOAE measurement.
The room, equipment, and devices used during the procedures
were disinfected after each patient. The DPOAE measurement
results were compared between the groups, and the effects of the
COVID-19 infection on hearing were attempted to be determined.
Also, the DPOAE measurements of both ears in the patient group
were compared to see whether the virus had any unilateral ear
involvement.
Statistical Method
The data was obtained from a total of 51 patients. Because more than
one ear (right and left) for any patient was measured, the structure
of the data was considered as “clustered data.” Conventional
statistical methods are not appropriate for the analysis of clustered
data because the dependencies among observations within the
same cluster were not taken into account. In our study, to compare
both the patient and control groups overall, the statistical methods
considering the clustered data structure of the sample were used.
Therefore, the Wilcoxon Rank Sum test in a clustered data approach
was used [22]. Because the shape of the data set was not normally
distributed, the Mann-Whitney U test was used to compare the
patient and control groups within the left and right sides of the
ears. Descriptive statistics were given as median (minimummaximum) for continuous variables and frequency (percentages)
for categorical ones. A comparison of left and right measures
within the patient group was done using the Wilcoxon signed-rank
test. The mean ages of the patients and the control group were
compared by using the independent sample t-test. The type-I error
rate was taken as 0.05 to test statistical hypotheses. The SPSS 20.0
was used to run the basic statistical analyses (IBM Corp. Released
2011. IBM SPSS Statistics for Windows, Version 20.0. Armonk,
NY: IBM Corp.). To test the hypotheses considering the clustered
type of the data, Microsoft Excel was used (Microsoft Corporation
(2018). Microsoft Excel).
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Results
Of the 51 volunteers, 26 were in the patient group and 25 were in
the control group. There were 15 men and 11 women in the patient
group and 15 men and 10 women in the control group. The ages
of the volunteers in each group ranged from 18-60 (mean±SD,
44.38±16.37) and 19-60 (mean±SD, 40.56±15) respectively. The
ages of the volunteers in both groups were statistically similar
(P>.05).
The hospitalized patients had complaints such as fever, cough,
shortness of breath, fatigue, muscle pain, and sore throat at the
time of admission that suggesting the COVID-19 infection. None
of them had hearing loss, tinnitus, and vertigo complaints. The
oxygen saturation (SpO2) of the patients was ranged between 8893 % on room air at the time of hospitalization. In computed thorax
tomographies of the patients mild to moderate involvement were
detected in lung parenchyma that was consistent with COVID-19
pneumonia. The hospitalization period of the patients was
between 5-15 days. We prescribed to patients intravenous or oral
prednisolone for 10 days (40mg/day), subcutaneous enoxaparin
sodium for 10 days (40mg/day), and oral favipiravir for 5 days
(first day 3200mg/day, next days 1200mg/day). In addition, all
patients received high-flow nasal oxygen according to their needs
during their hospitalization.
The DP1 values for the right ear were found to be significantly
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lower in the patient group at frequencies of 996 and 7998 Hz when
compared to the control group (p=.01, p=.016). The DP1 values for
the left ear were found to be significantly lower in the patient group
at frequencies of 996, 2002, 7998, and 10000Hz when compared
to the control group (p=.008, p=.008, p<.001, p=.004). The SNR
values for the right ear were found to be significantly lower in the
patient group at frequencies of 996, 2002, 4004, 6299 and, 10000
Hz when compared to the control group(p=.002, p<.001, p<.001,
p<.001, p=.028). The SNR values for the left ear were found to be
significantly lower in the patient group at frequencies of 996, 2002,
4004 and, 6299 Hz when compared to the control group (p=.001,
p<.001, p<.001, p=.038 ). The DPOAE measurements are shown
in Table 1 for both ears.
When the right and left ears of the patient group were compared,
DP1 and SNR values were found to be similar at all frequencies
(P>0.05) (Table 2).
When evaluated as a cluster (the right and left ears together), DP1
values were found to be significantly lower in the patient group at
frequencies 498, 996, 2002, 7998 and, 10000Hz compared to the
control group (p=.008, p<.001, p=.022, p<.001, p=.004). The SNR
values were found to be significantly lower in the patient group at
frequencies 498, 996, 2002, 4004 and, 6299 Hz when compared
to the control group (p=.037, p<.001, p<.001, p<.001, p<.001).
DPOAE measurements are shown as a cluster in Table 3.

Table 1. Comparison of DPOAE measurements as right ear and left ear in patient and control groups
Side

Right

Left

Patient (n:26)

Control (n:25)

Patient( n:26)

Control (n:25)

Median (min/max) (dB)

Median (min/max) (dB)

Median (min/max) (dB)

Median (min/max) (dB)

DP1 498Hz

6 (-3/20)

10 (-10/28)

0.086

7 (-6/20)

10 (-2/49)

0.091

DP1 996Hz

0 (-9/18)

8 (-5/23)

0.010

1.5 (-13/24)

9 (-10/21)

0.008

DP1 2002Hz

0.5 (-22/56)

6 (-17/23)

0.070

1.5 (-15/17)

6 (-10/26)

0.008

DP1 4004Hz

-3 (-17/13)

-5 (-16/6)

0.406

-3 (-17/18)

-3 (-18/12)

0.998

DP1 6299Hz

-4 (-25/5)

-8 (-21/12)

0.308

-1 (-16/21)

-5 (-22/11)

0.210

DP1 7998Hz

0.5 (-13/24)

-4 (-16/4)

0.016

-0.5 (-11/13)

-7 (-24/3)

<0.001

DP1 10000Hz

0 (-12/8)

-3 (-20/11)

0.144

-0.5 (-24/14)

-4 (-30/10)

0.004

SNR 498Hz

0 (-11/11)

3 (-18/12)

0.093

1 (-15/11)

2 (-3/11)

0.242

SNR 996Hz

4.5 (-20/14)

9 (0/24)

0.002

1.5 (-9/19)

11 (-13/20)

0.001

SNR 2002Hz

1.5 (-20/11)

11 (-3/33)

<0.001

2.5 (-6/19)

15 (-8/34)

<0.001

SNR 4004Hz

1 (-15/10)

12 (3/25)

<0.001

3.5 (-16/14)

11 (-5/29)

<0.001

SNR 6299Hz

0 (-18/11)

6 (-9/19)

<0.001

4 (-14/9)

8 (-12/27)

0.038

SNR 7998Hz

4 (-15/20)

7 (-4/15)

0.330

7 (-6/13)

6 (-11/14)

0.603

SNR 10000Hz

2 (-10/12)

7 (-9/19)

0.028

4.5 (-15/12)

5 (-18/16)

0.917

Group

P

P

DP1: 2f1-f2; SNR: signal-to-noise ratio.
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Table 2. DPOAE measurement results of the right and left ears of the patient group
Left

Right

Median(min/max) (dB)

Median(min/max) (dB)

DP1 498Hz

7 (-6/20)

6 (-3/20)

0,675

DP1 996Hz

1.5 (-13/24)

0 (-9/18)

0.840

DP1 2002Hz

1.5 (-15/17)

0.5 (-22/56)

0.757

DP1 4004Hz

-3 (-17/18)

-3 (-17/13)

0.577

DP1 6299Hz

-1 (-16/21)

-4 (-25/5)

0.165

DP1 7998Hz

-0.5 (-11/13)

0.5 (-13/24)

0.115

DP1 10000Hz

Patient Group

P

-0.5 (-24/14)

0 (-12/8)

0.276

SNR 498Hz

1 (-15/11)

0 (-11/11)

1.000

SNR 996Hz

1.5 (-9/19)

4.5 (-20/14)

0.501

SNR 2002Hz

2.5 (-6/19)

1.5 (-20/11)

0.676

SNR 4004Hz

3.5 (-16/14)

1 (-15/10)

0.746

SNR 6299Hz

4 (-14/9)

0 (-18/11)

0.178

SNR 7998Hz

7 (-6/13)

4 (-15/20)

0.345

SNR 10000Hz

4.5 (-15/12)

2 (-10/12)

0.207

DP1: 2f1-f2; SNR: signal-to-noise ratio.
Table 3. Results of DPOAE measurements in patient and control groups as a cluster
Patient (n:26)

Control (n:25)

Median(min/max) (dB)

Median(min/max) (dB)

DP1 498Hz

6,5 (-6/20)

10 (-10/49)

0,008

DP1 996Hz

1 (-13/24)

8 (-10/23)

<0,001

DP1 2002Hz

1 (-22/56)

6 (-17/26)

0,022

DP1 4004Hz

-3 (-17/18)

-3,5 (-18/12)

0,395

DP1 6299Hz

-3 (-25/21)

-6,5 (-22/12)

0,148

DP1 7998Hz

0 (-13/24)

-5 (-24/4)

<0,001

DP1 10000Hz

0 (-24/14)

-3,5 (-30/11)

0,004

Group

P

SNR 498Hz

1 (-15/11)

3 (-18/12)

0,037

SNR 996Hz

2,5 (-20/19)

10 (-13/24)

<0,001

SNR 2002Hz

2 (-20/19)

14 (-8/34)

<0,001

SNR 4004Hz

3 (-16/14)

11,5 (-5/29)

<0,001

SNR 6299Hz

1,5 (-18/11)

6,5 (-12/27)

<0,001

SNR 7998Hz

6,5 (-15/20)

7 (-11/15)

0,908

SNR 1000Hz

4 (-15/12)

6 (-18/19)

0,542

DP1: 2f1-f2; SNR: signal-to-noise ratio

Discussion

Figure 1. In the DP-gram of a randomly selected volunteer from the patient group,
the frequency-specific distortion product amplitudes are seen

In our study, we aimed to determine whether the SARS-CoV-2
had any effect on the cochlea by using DPOAE measurements.
According to our data, when the right and left ears were evaluated
separately, the DP1 and especially the SNR values were found
to be significantly lower in many of the measured frequencies
in the patient group when compared to the control group. In the
cluster measurements, the DP1 and SNR values were found to
be significantly lower in most of the frequencies in the patient
group. We could not find a significant difference in the DPOAE
measurements between the right and left ears of the patient
group. These findings showed us that the COVID-19 infection
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can bilaterally cause outer hair cell damage that will affect many
frequencies in the cochlea.
Coronaviruses are neuroinvasive. In previous studies, viral
RNA was found in the cerebrospinal fluid and brain tissue after
coronavirus infections. These viruses may enter the central nervous
system in various ways, such as through olfactory penetration
and trans-synaptic transport of the virus [23–25]. It would not
be surprising that the SARS-CoV-2 virus also exhibits similar
characteristics. ACE2 receptors play an important role in the entry
of SARS-CoV-2 into the cell [7]. The virus may affect all the
tissues containing ACE2. Also, the central and peripheral nervous
system and hearing center in the temporal lobe contains ACE2
[6]. The virus can create a cytokine storm and causes auditory
damage, endotheliitis, and microcirculatory impairment, and the
virus may directly invade the cochlear nerve and cochlea [26-28].
Although there are some publications about COVID-19 possibly
causing hearing loss, it is still unclear whether COVID-19 affects
the hearing system [13]. It is not known whether the exact cause
of these reported hearing losses was the COVID-19 infection and
whether the hearing loss was caused by the involvement of the
central nervous system, cochlear nerve, or cochlea.
Otoacoustic emissions can give us objective information about
cochlear outer hair cell activity. DPOAEs, which stand out among
OAEs with their frequency specificity, can help in determining
cochlear stress [29]. Their frequency specificity helps to identify the
damages of certain areas of the cochlea [30]. Significant reductions
in DPOAE amplitude after a cochlear injury have been detected in
both animal and clinical studies [17,20,31,32]. In cochlear damage
that may develop due to noise or ototoxicity, it can be demonstrated
by detecting decreases in DPOAE amplitudes in the early period
before any loss is found in pure tone audiometry [19,33]. In the
study conducted by Mustafa on asymptomatic COVID-19 patients,
in the audiometric evaluation, a significant increase especially in
the high-frequency thresholds when compared to the control group
and a significant decrease in TOAE amplitudes were found [13].
However, the findings described in the audiometric examination at
frequencies higher than 4000Hz were the results of air conduction
thresholds, and TOAE amplitudes were not frequency specific.
The frequency-specific data we obtained in our study supports that
SARS-CoV-2 can cause cochlear damage. We found that DPOAE
amplitudes were significantly lower at frequencies of 996 and
7998Hz in the right ear and at frequencies of 996, 2002, 7998 and
10000Hz in left ear and at frequencies of 498, 996, 2002, 7998,
and 10000Hz cluster evaluations.
One advantage of the DPOAE measurement is that it can
provide SNR values. The signal-to-noise ratio is defined as the
ratio of signal power to noise power that compares the level of
the desired signal to the level of background noise. It is worth
considering that emission amplitudes and noise thresholds can
vary and DPOAE amplitudes can be affected by breathing sounds
and ambient noise in measurements made at different times and
conditions. Therefore, SNR may have a little advantage in DPOAE
measurements. However, SNR and DPOAE amplitudes are not
independent of each other and it is more appropriate to use both
measurements as in our study [34,35]. Low SNR values can be
detected due to cochlear outer hair cell damages. Significantly
lower SNR values have been found in DPOAE measurements
made on workers exposed to occupational noise [32,36]. Novanta
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et al. reported that significantly lower SNR values at 2kHz and
4kHz in DPOAE measurements performed on primary school
teachers who were constantly exposed to in-school ambient noise
were found [37]. Autoimmune diseases can also negatively affect
hearing. In a study conducted on the effects of Celiac disease on
hearing, a significant decrease was found in the SNR values of
these patients [38]. Also, in another study on psoriasis patients,
a significant difference was found in the TEOAE and DPOAE
responses and SNR values in all the measured frequencies when
compared to the control group [39]. The COVID-19 infection
is also known to trigger excessive immune responses. With this
feature, there is a possibility of causing cochlear damage. In our
study, the SNR values at frequencies of 996, 2002, 4004, and 6299
Hz were found to be significantly lower in both the right ear, left
ear, and cluster evaluations of the patient group. Also, the SNR
values were significantly lower at frequencies of 10000 Hz in the
right ear and 498 Hz in the cluster evaluation.
Virus-induced hearing loss can occur unilaterally or bilaterally.
It is still unclear why this involvement is unilateral or bilateral.
Among the viruses that can often cause unilateral hearing loss, the
HSV, VZV, and Mumps viruses can be mentioned. Also, CMV,
Rubella, and measles viruses, often bilaterally, can cause hearing
loss [11,40]. Although there are publications about COVID-19
infection that can cause sudden unilateral hearing loss, bilateral
sudden hearing loss has not been reported. Mustafa [13] reported
that there may be hearing loss due to COVID-19 in his study, but
did not mention whether there was a unilateral involvement. In
our work, we found that the bilateral cochlear outer hair cells were
negatively affected in the patient group. When we compared the
right and left ear DPOAE amplitude and SNR values, we could not
find any difference between the sides.
The limitations of our article include that we could not perform
pure tone audiometry and ABR tests, as the need for closer contact
time with patients in a closed environment may increase the risk of
the COVID-19 transmission.
Conclusion
As a result, we think that COVID-19 may cause damage to the outer
hair cells of the cochlea according to our DPOAE measurements
and due to the specific characteristics of the virus. However, we
do not know whether this damage could be permanent or whether
COVID-19 affects any hearing-related areas other than the cochlea.
For this reason, more studies will be needed to evaluate different
localizations of the hearing system and to determine whether
hearing loss is permanent or temporary.
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Abstract
Adrenal cyst initially described in 1670s, is being diagnosed more frequently with the advent of widespread use of diagnostic imaging. Most of these cysts are small and
remain nonfunctional with requirement of only conservative approach. Functional, malignant or benign lesions more than 5cm in size needs surgical intervention. Giant
adrenal cysts (>10cm) do pose a clinical diagnostic dilemma and present with symptoms as was the scenario in the case being described. The management of this case
along with a review of literature is being briefly described.
Keywords: Adrenal cyst, adrenalectomy, endothelial cyst

Introduction
Adrenal cysts are rare lesions, the incidence of which is as low
as 0.06% in general population. These lesions of adrenals used to
get detected either at autopsy or during surgery for an unrelated
disease process in the past [1]. Advances in imaging modalities
have increased the detection rates of adrenal cysts, which are
usually asymptomatic [2]. Giant adrenal cysts (>10cm) do pose a
dilemma to the surgeons with regard to the organ of origin [2–4].
We report a case of a young lady who presented with pain abdomen,
diagnosed as a case of adrenal cyst on imaging and operated with
a successful outcome.
Case Report
A 26-year-old lady presented to out-patient department of our
hospital with pain right upper quadrant of abdomen of four
months duration. The pain was continuous, dull aching, moderate
in intensity and non-radiating type severe enough to affect her
daily routine. There was no history suggestive of pressure effects
on bowel, jaundice, urinary complaints, endocrine symptoms

*Corresponding Author: Arun Kumar M, Armed Forces Medical College,
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or fever. She had a normal BMI of 24.3 kg/m2. Examination
revealed a normal pulse rate of 82/min and blood pressure
of 116/82mm of Hg. Per-Abdominal examination revealed a
soft abdomen with a well healed LSCS scar and no lump or
organomegaly. Tenderness was elicited in right hypochondrium
on deep palpation. Her baseline hematological and biochemical
parameters including electrolytes were within normal limits.
Her serum and urine catecholamine assays post imaging were
also normal. Echinococcus was also ruled out using IgG assay.
Ultrasonography of abdomen revealed a 13.7 cm x 11.2cm x 11.2
cm cyst arising from the left lobe of liver. Contrast Enhanced
CT of abdomen revealed a large retroperitoneal unilocular
cyst (11x11cm) probably arising from right adrenal gland with
maintained intervening fat planes with kidney and liver. Lesion was
displacing the right kidney inferiorly and scalloping the adjacent
liver parenchyma without infiltration. MRI of the abdomen
showed a well-defined thin-walled retroperitoneal cystic lesion
(13x12x14.5 cm) in relation to superior pole of right kidney with
right adrenal not visualized separately. The lesion was displacing
the right kidney inferiorly, IVC, head of pancreas and D2 segment
of duodenum anteromedially.
She underwent Right Adrenalectomy under General Anesthesia
via a right flank incision and 12th Rib cutting approach. Cyst
was decompressed to aid in complete resection. Intra-operative
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findings included 12x12cm cyst replacing the right adrenal gland
with minimal adhesions between cyst, kidney and liver. Brownish
fluid was seen inside the cyst with no solid components. Postoperative period was uneventful and patient was discharged on 5th
post-op day.
Histopathological examination of the cyst revealed endothelial cyst
of adrenal gland, cyst wall composed of fibro-collagenous tissue
with dilated ectatic blood vessels and nests of adrenal cortical cells
without any atypia or malignancy. Fluid cytology was negative for
malignant cells.

Figure 4. Specimen of cyst post decompression

Figure 1. CECT Abdomen & Pelvis showing Right Adrenal Cyst

Figure 2. MRI Abdomen showing Right Adrenal Cyst

Figure 5. Cyst wall, lined by cuboidal to flat epithelial cells (sideway arrow). Cyst
wall composed of fibro-collagenous tissue with dilated ectatic blood vessels (star)
& nests of normal adrenal tissue is noted focally (downward arrow)

Discussion
The first report on Adrenal cyst dates back to 1670 by Greiselius,
a Viennese physician [5]. Being rare with less than 500 cases
reported in literature, more incidentalomas are being reported with
advancements in imaging modalities [2,6]. Though they can occur
at any age, most of them are detected between 3rd & 4th decade of
life with a female preponderance noted in some studies [2,4,6–8].

Figure 3. Intra-operative findings of giant right adrenal cyst

Historically, adrenal cysts have been classified in to true cysts and
pseudocysts [9]. Benign cysts are also classified in to epithelial
cysts, endothelial cysts, pseudocysts and parasitic cysts. [10]. Both
benign and malignant tumors with cystic degeneration should also
be considered in the differential diagnosis of such cysts [11]. The
histopathological examination of the specimen in our case showed
endothelial cyst. Incidentalomas are inapparent adrenal masses of
cutoff size <1cm which are detected inadvertently in the course
of evaluation of condition not related to adrenals [12]. Lesions
more than 10cm in diameter are called giant cysts [2,4]. Mostly
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they are silent and asymptomatic. Cysts less than 10cm usually
remain asymptomatic and are detected incidentally. Symptoms
vary from abdominal discomfort, pain and gastro-intestinal
disturbances when the cyst grows in size. Intra-cystic bleeding or
infection predisposes to enlargement of cyst [13,14]. Our patient
also presented with abdominal pain and discomfort due to the large
size of the cyst.

2.

Tagge DU, Baron PL. Giant adrenal cyst: management and review of the
literature. Am Surg. 1997;1;63:744–6.

3.

Singh N, George RK, Gupta SK, et al. Giant adrenal cyst presenting as a
diagnostic dilemma: a case report. Int Surg. 2005;1;90:78–80.

4.

Inan M, Besim H, Tulay S, Kobat I. Giant symptomatic adrenal cyst in a
patient with an ectopic kidney. Can J Surg. 2009;52:25–6.

5.

Doran, A.H.G. Cystic tumour of the supra-renal body successfully removed
by operation. Br Med J. 1908;1558-63.

Treatment options for adrenal cyst vary from marsupialization,
incision and drainage (which are historical and abandoned),
ultrasound guided percutaneous drainage when diagnosis is
established and complete excision of the cyst [9,15,16]. Surgical
intervention is indicated when size of the cyst exceed 10cm, in
presence of symptoms, endocrine abnormalities, hemorrhage
and malignancy [4,17]. In our case, patient was symptomatic
and the size of cyst was more than 10cm. Laparoscopic or open
adrenalectomy is the current gold standard in the management of
adrenal cyst [16]. Considering the size of the cyst and chances
of malignancy, open surgical exploration and adrenalectomy was
offered to the patient.

6.

Bellantone R, Ferrante A, Raffaelli M, Boscherini M et al. Adrenal cystic
lesions: report of 12 surgically treated cases and review of the literature. J
Endocrinol Invest. 1998;21:109–14.

7.

Favorito LA, Lott FM, Cavalcante AG. Traumatic rupture of adrenal
pseudocyst leading to massive hemorrhage in retroperitoneum. Int Braz J
Urol. 2004;30:35–6.

8.

Neri LM, Nance FC. Management of adrenal cysts. The American Surgeon.
1999;65:151.

9.

Davenport M, Pollard K, Smith SE, MacMahon MJ. Adrenal cysts--report,
review and classification. Postgrad Med J. 1988;64:71–3.

Prognosis in such lesions is excellent and patients remain disease
free post excision [18].
Conclusion
With advances in radiology, the rate of detection of adrenal masses
are rising, most of which are benign, non-functional and cystic.
Surgical excision should be done as per indication.
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Abstract
Covid-19 is a disease with clinical symptoms such as fever, cough, fatigue, and lung involvement. Patients with lung involvement may be mortal and cause some fatal
complications. In this case report, the management of cardiac arrest following sudden and severe pulmonary hemorrhage in a patient with a lung mass was presented.
Keywords: Cardiac arrest, lung bleeding, Covid-19, pandemic, intensive care unit

Introduction
Coronavirus 2019 disease (COVID-19), which causes severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and
coagulation problems, has caused millions of cases and deaths
or health problems of many people around the world for about 2
years [1]. With the progression of the COVID-19 process, many
changes in clinical and laboratory results have emerged and are
still occurring. Although cough, fatigue, and fever are the most
frequently reported clinical symptoms among COVID-19 patients,
some bleeding-related symptoms such as hemoptysis have
also begun to appear [2]. Moreover, clinical symptoms, patient
population and affected systems change due to mutations in the
virus.
Although COVID-19 affects the respiratory tract more frequently,
cardiovascular diseases such as myocardial injury or myocarditis
have been reported in the literature. Cardiac arrhythmias – tachy
or brady arrhythmias – often resulting in cardiac arrest have been
observed after respiratory failure and cardiac failure caused by
hypoxia [3].
To our knowledge, our case is the first case reported in the literature
as sudden cardiac arrest after severe lung bleeding according

*Corresponding Author: Ahmet Selim Ozkan, Inonu University, Medical Faculty,
Department of Anesthesiology and Reanimation, Malatya, Turkey
E-mail: asozkan61@yahoo.com

to solid lesion of lung surrounding the left pulmonary artery in
patient with COVID-19. Here, we report a sudden cardiac arrest
after life-threatening severe pulmonary haemorrhage in a patient
recovering from COVID-19.
Case Report
A 49-year-old male patient with moderate dyspnea, mild
haemoptysis and hematemesis admitted to the emergency
department of our hospital. He reported no fever, chills and
chest pain. The patient was no smoker and he was professional
swimmer, and also he worked in the furniture industry. In his
medical story, it was learned that he was taking anticoagulant
therapy (prophylactic dose of enoxaparin (40 mg sc)) due to atrial
arrhythmia and using insulin for diabetes mellitus. It was reported
that bloody expectoration and nausea-vomiting started 3 days
before hospitalization. In the anamnesis taken from the relatives of
the patient in the emergency room, it was learned that the treatment
with favipravir and moxifloxacin was started because because the
patient was diagnosed with COVID-19,5 days ago.
At patient's admission to the emergency department, non-invasive
blood pressure was 145/86 mmHg, perifpheric oxygen saturation
on pulse oximetry 85% at ambient air, the patient’s body
temperature 36,7°C, and heart rate 129 beats per minute. He had
no other respiratory signs other than shortness of breath. Heart rate
was arrhythmic and the patient was agitated.
In laboratory analysis, a normal level of blood glucose, ferritin,
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Interlokin-6(IL-6) and procalcitonin(PCT) were detected.
C-reactive protein (CRP) and haemoglobin levels were 22,4mg/
dl (reference range 0-0,3) and 9,3g/dL, respectively. Blood
platelet count was 424000/uL and fibrinogen level was 632 mg/
dL. Coagulation parameters (activated partial thromboplastin
time(aPTT) (25,7 sec – reference range 23-35 sec), prothrombin
time (13,7 sec - reference range 10-14 sec) and prothrombin timeINR (1,15 - reference range 0,8-1,2) were normal ranges. D-dimer
elevated to 1,3 mg/L (reference range 0-0,5). Renal and liver
functions were normal. In arterial blood gas analysis, pH, partial
pressure of oxygen (PaO2), and partial pressure of carbon dioxide
(PaCO2) were 7.5, 68,2mmHg (reference range, 75–100mmHg),
and 30,5mmHg(reference range, 32–45mmHg), respectively.
On computed tomography (CT) angiography of the chest, a 9x5 cm
solid lesion surrounding the left pulmonary artery and the left main
bronchus, causing significant narrowing of the bronchus, with an
air bronchogram in the left lower lobe, and reticular infiltrates
with ground glass densities in the entire left hemithorax and right
middle lobe were observed. No thrombus was detected in the main
pulmonary artery and its branches (Figure 1).

Figure 1. CT scan of the chest with contrast with solid lesion surrounding the left
pulmonary artery and the left main bronchus. a. lung mass (9x5cm) surrounding the
left pulmonary artery, b. left pulmonary artery, c. bronchus in which the lung mass
causes significant narrowing

Nasopharyngeal swab (NPS) sample was obtained and tested for
SARSCoV-2 using real-time polymerase chain reaction (RT-PCR),
which was positive. According to the institutional guidelines, the
patient was admitted to the COVID-19 intensive care unit for
close follow-up and medical support treatment. The anticoagulant
treatment administered due to arrhythmia was discontinued due to
the risk of bleeding. No hematemesis or hemoptysis was observed
on the first day of the intensive care follow-up of the patient,
whose anticoagulant treatment was not started. It was decided not
to perform bronchoscopy due to the risk of bleeding. For antibiotic
therapy, meropenem (3x1 g), clarithromycin (2x500 mg) and
dexamethasone (6 mg/day) iv was started. For respiratory support,
30L/min, 100% high flow oxygen and continue positive airway
pressure(CPAP) support (6x2 hours) were started. In arterial blood
gas analysis during respiratory support, pH, PaO2, and PaCO2 were
detected 7.4, 80 mmHg, and 35 mmH, respectively.
Respiratory support was reduced in 3 days, and on the 4th day,
nasal oxygen (5 L/min) and saturation values remained in the
range of 95-97%. The patient, who started oral feeding and whose
hemodynamics was stable, was planned to discharge to the ward.

Med Science 2022;11(3):1354-6

Coagulation tests were within the normal range on the day of
planned to discharge. During the transfer from the intensive care
unit to the ward, the patient developed sudden respiratory arrest
and then cardiac arrest after a sudden onset of severe coughing
attacks in the patient. The patient was quickly intubated and it was
seen that blood came from the intubation tube, which was difficult
to aspirate with an aspirator. Cardiopulmonary resuscitation (CPR)
was started and continued for 45 minutes. The patient who did not
respond to CPR was accepted as dead after 45 minutes.
Discussion
Although many non-specific symptoms can be seen in the diagnosis
of COVID-19, cough, fever, dyspnea, cough, myalgia and fatigue
are more prominent [4]. Since a mild cough can be seen even during
recovery periods, the first of the symptoms that lasts for a certain
period of time seems to be a cough. Especially, hemoptysis due
to severe cough is important in terms of both causing obstruction
in the respiratory tract and causing hypotension due to bleeding.
Massive hemoptysis is a life-threatening condition that requires
attention. There are many reports regarding the management of
massive hemoptysis [5,6]. Although many causes of massive
hemoptysis such as bronchiectasis, malignancies, post-tuberculosis
sequelae were reported, our patient did not have any of these [7].
Coagulopathy, an increased incidence of thromboembolism,
has proven to be a common complication of the COVID-19.
Thromboembolism-bleeding tendency balance may be disturbed
due to uncontrolled use of anticoagulant therapy or some specific
reasons related to the patient. For this reason, the tendency to
hemorrhage as well as the susceptibility to embolism have some
risks. Patell and et al [8] declared that high incidence of thrombosis
and bleeding among patients admitted with COVID-19 with
active cancer. Although the pathology of our patient has not been
examined yet, there was a possible malignant mass image in the
radiological image.
Although it has been reported that cough is rarely seen in the early
days of the COVID-19 pandemic, it has been reported that cough
with massive hemoptysis is seen in patients with the progression of
the pandemic. There are publications reporting that the prevalence
of cough increased from 0.2% to 2 [9,10]. In fact, a wide patient
profile stands out, ranging from patients reported to be the only
clinical symptom of cough to patients reported to have cough
causing hemoptysis [11,12].
Normally, survival after cardiac arrest in the hospital is expected
to be higher. However, Shao et al [13] reported that the 30-day
survival in patients with COVID-19 pneumonia was rather poor.
They claimed that the reason for this was related to initial rhythm
and location of arrest. But, cardiac arrest in our patient occurred
in the COVID-19 intensive care unit and the patient could not
be saved due to the severity of the bleeding, despite the rapid
intervention.
In this case, although the anticoagulant treatment administered due
to arrhythmia was discontinued 4 days ago, it is thought that the
lung damage caused by covid pneumonia and the solid mass in
the lung adjacent to the left pulmonary artery caused sudden and
spontaneous lung bleeding due to the opening of the left pulmonary
artery to the trachea by means of a mass during severe coughing.
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Conclusion
In summary, cough is frequently seen in patients diagnosed with
COVID-19, and it can cause life-threatening massive hemoptysis.
It should be kept in mind that the lung mass, which is adjacent to
the large vessels, may cause the vessels to open into the trachea.
In these patients, it should be considered that invasive procedures
such as bronchoscopy may cause similar situations, and therefore
care should be taken.
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Abstract
Cerebral venous sinus thrombosis (CVST) is a severe and rare pregnancy complication. The most common symptom is a headache. However, it is less common for headaches to be accompanied by seizures. Postpartum eclampsia (PPE) traditionally refers to convulsions within seven days, but convulsions can occur up to 4 weeks after
birth. In this case report, we present our patient who developed cerebral venous sinus thrombosis, which is a very rare complication of the postpartum period and can be
confused with late postpartum eclampsia.
Keywords: Cerebral venous sinus thrombosis, postpartum eclampsia, convulsion

Introduction
Cerebral venous sinus thrombosis (CVST) is a severe complication
of pregnancy. The postpartum period, especially the first six weeks
after birth, is considered an independent risk factor for CVST
[1]. Gestational hypertension, preeclampsia, and eclampsia are
included under the term hypertensive disorders of pregnancy [2].
Postpartum eclampsia (PPE) traditionally refers to convulsions
within seven days, but convulsions can occur up to 4 weeks after
birth. After 48 hours, it is considered a late PPE [3].
In this case, our intensive care management is presented in a patient
who developed sagittal venous sinus thrombus after cesarean
section with epidural anesthesia.
Case Report
A 25-year-old female patient was admitted to our hospital by our
obstetrics and intensive care clinics with a history of convulsion
on the fifth postoperative day after cesarean section with epidural
anesthesia in an external center and a diagnosis of postpartum
eclampsia. It was learned that the patient did not have any systemic
disease before pregnancy, was followed up for preeclampsia
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during pregnancy, and arterial blood pressure was regulated with
methyldopa. It was learned that the cesarean section and anesthesia
were performed without complications, he was discharged on the
second postoperative day, and he had no other complaints other
than pain at the operation site. On the patient's first admission to
the intensive care unit, his general condition was moderate, and
his consciousness was confused in the physical examination.
Glyceryl trinitrate and magnesium sulfate infusion were started
for the hypertensive patient for blood pressure regulation. It was
observed that hemiplegia developed in the patient's right upper and
lower extremities, who had relapsed at the 6th hour of the intensive
care follow-up. Cerebral computed tomography (CT) was taken
under emergency conditions after consultation with the neurology
clinic. In cerebral CT, it was observed that the ventricular system
was in the midline and of standard width, and cortical veins
were prominent at the vertex level. Cerebral magnetic resonance
imaging (MRI) and venography were performed to exclude venous
thrombus. Cerebral MRI and venography showed thrombus in the
cortical veins and the superior anterior part of the sinus sagittal,
small venous infarct in the left frontal at the vertex level, diffuse
thickening, and contrast enhancement in the dura. The patient
was consulted to the neurology clinic due to the diagnosis of
sagittal sinus thrombosis. Heparin infusion and acetylsalicylic
acid were started for anticoagulant treatment, and mannitol,
dexamethasone, and phenytoin sodium were started for antiedema
and anticonvulsant treatment. The patient was transferred to the
neurology service with full neurological recovery on the fourth
day of intensive care treatment.
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Discussion
The term hypertensive disorders of pregnancy include gestational
hypertension, preeclampsia, and eclampsia1 [2]. Postpartum
eclampsia (PPE) traditionally refers to convulsions within seven
days (usually within 24 or 48 hours after delivery of the baby and
placenta), but convulsions can occur up to 4 weeks after birth.
Developing 48 hours after birth is considered late PPE [3]. Late
PPE is a rare clinical entity [4]. In the differential diagnosis of
PPE, cerebrovascular events such as hemorrhage and venous
thrombosis, posterior leukoencephalopathy, and endocrine and
electrolyte disorders should be considered [5].
Cerebral venous sinus thrombosis (CVST) is a severe complication
of pregnancy. In a series of 67 cases published by Cantu and
Barinagarreenteria, it was reported that 65% of cerebral vein
thrombosis cases were diagnosed during pregnancy or the
postpartum period [6]. There are two potential mechanisms that
predispose women to cerebral vein thrombosis in the postpartum
period. The first is damage to the venous sinuses during labor due
to fluctuations in intracranial pressure. The second mechanism
is pregnancy-associated hypercoagulation [7]. The postpartum
period, especially the first six weeks after birth, is considered an
independent risk factor for CVST, and this risk is 3.5 times higher
than in non-pregnant women. Anemia, preeclampsia, perforation
of the dura mater, cesarean delivery, and postpartum bleeding are
among the obstetric causes of CVST [1]. CVST is a rare disease
with an estimated annual incidence of 5 per million and accounts
for 0.5-1.0% of all strokes. It has been reported that 74% of
headaches, 50% of seizures, and 38% of motor weakness are seen
in these patients, and these patients are empirically treated with
magnesium sulfate for eclampsia, and MRI is applied only after
treatment failure [8]. The most common symptom is a headache.
However, it is less common for headaches to be accompanied
by seizures. In the acute phase, all CVST patients should be
anticoagulated with either unfractionated intravenous heparin or
subcutaneous low molecular weight heparin [9]. In our patient,
the initial symptom was not the headache, and the first symptom
was convulsion, which complicated the diagnosis process. This
different clinical flow caused the patient to be followed and treated
for PPE in the first stage. However, with careful follow-up and a
good neurological evaluation, a diagnosis of CVST was made, and
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complete neurological recovery was achieved with anticoagulant
therapy.
Conclusion
In this case report, we presented our patient who developed
CVST accompanied by neurological findings in the postpartum
period. As seen in our patient, it is possible for CVST, which is
a rare clinical entity, to progress with accompanying neurological
findings rarely. Therefore, we think that it should be considered in
the differential diagnosis of the etiology of convulsions in the late
postpartum period.
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Abstract
The "theory of dissoanalysis", structured on an axis that has the closest interactional dynamic with each individual and social element of the "multiple
consciousness system" and "multiple memory phenomenon" conjugated with traumatic experiences, has its scientific roots in modern psychotraumatology
studies conducted by Ozturk, a trauma therapist and a psychohistorian. Dissoanalysis makes significant scientific contributions to the development of
both effective psychotherapy methods and innovative psychotraumatology and psychohistory movements in the field of "trauma and dissociation".
“Dissoanalysts” are defined as “trauma therapists” who have professional competence in psychotraumatology, psychotherapy and suicidology,
undertake and conduct the treatment of trauma-related psychiatric diseases, especially dissociative disorders, and complete them with a high average of
success. As a modern theory of psychotraumatology, the psychosocial mission of dissoanalysis is to ensure that a society of psychologically integrated
individuals prevails in the intergenerational process. The main purpose of dissoanalysis is, on the other hand, to create a development-oriented,
normal and functional society composed of compassionate, fair, peaceful, empathetic, innovative and prudent individuals. Unless individually and
socially originated "trauma denials" and "denial traumas" are neutralized by the psychosocial dissoanalysis method, chronic wars, colonial policies,
dissociogenic oppressive systems, violent negative child-rearing styles, dysfunctional families and dysfunctional generations will continue to prevail at
maximal rates and in all nations of the world! Ozturk, who developed the theory of dissoanalysis, emphasizes that an era of "mass dissociation", which
spreads from individual to society, has begun on behalf of today's oppressive systems and the directed people controlled and managed by dominant
leaders. Every moment when intergenerational development submits or evolves to intergenerational fossilization is a milestone and starting point
for wars and genocides. Individuals and societies that are controlled and managed by traumatizing can be freed from captivity, oppression and abuse
through "dissociative revolutions" that they will initiate by reactivating the healthy parts of themselves. Dissociative revolutions are all actions taken by
individuals and societies, which have been ruled by oppression and traumatization for many years, in order to cut their hypnotic bonds with their fascist
leaders and to liberate them, with these actions a psychosocial consciousness alliance is achieved and a new development-oriented human and society
profile is created. As long as the dissoanalysis of “traumatized individuals whose smiles have been stolen” and “communities with shattered memories”
cannot be carried out, no nation or any psychogenic mass can get rid of its borderline components, which are encompassing and focused on chronic
violence; let alone gaining a direction towards an integrative life organization and in this context, the “theory of dissoanalysis” is the “psychocommunal
therapy” itself!...
Keywords: Theory of dissoanalysis, modern psychotraumatology, denial trauma, mass dissociation, psychocommunal therapy, multiple consciousness
system, psychosocial consciousness alliance, trauma-based alliance model therapy, multiple memory phenomenon, de-uniquification trauma;
dissociative revolution, psychohistory, psychocommunal dissociation

Modern Psychotraumatology: Trauma and Dissociation
Unless individually and socially originated "trauma denials" and
"denial traumas" are neutralized by the psychosocial dissoanalysis
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method, chronic wars, colonial policies, dissociogenic oppressive
systems, violent negative child-rearing styles, dysfunctional
families and dysfunctional generations will continue to prevail at
maximal rates and in all nations of the world. Every felt or denied
dissociative motion of dysfunctional family dynamics causes
intergenerational transmission of trauma and intergenerational
transfer of psychopathology, and these dissociogenic movements
explain all sequential psychosocial maladjustments ranging
from childhood traumas fed by negative child-rearing styles to
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wars. Within the framework of the trauma-based theoretical and
clinical pattern of the dissoanalysis theory developed by Ozturk,
it is possible to construct modern psychotraumatology and
psychohistory paradigms. Dissoanalysis is a psychosocial therapy
and is a new psychology theory that functions in an "adaptive
and creational evolution" orientation, conjugated with every
individual and social factor. The main purpose of dissoanalysis
is to create a development-oriented, normal and functional
society composed of compassionate, just, peaceful, empathetic,
innovative and prudent individuals. As a modern theory of
psychotraumatology, the psychosocial mission of dissoanalysis is
to ensure that a society of psychologically integrated individuals
prevails in the intergenerational process. According to Ozturk's
dissoanalysis theory, short or long-term "functional psychotherapy
approaches", "effective crisis intervention programs" and
"successful trauma prevention strategies" cannot be developed
without psychocommunal analysis of violence-focused
negative child-rearing styles and oppressive systems. From the
perspective of modern psychotraumatology and psychohistory
theories, chronic childhood traumas are dissociogenic attitudes
and behaviors that function in negative child-rearing styles
and are almost "imprisoned" or "hidden" as a "punishment
tool" within these non-emphatic negative child-rearing styles,
with primitive nature and intergenerational transmission [1-6].
In the history of modern psychotraumatology, the rise and
extinction periods of "trauma and dissociation" studies are based
on the fact that mental health professionals and social masses
with or without ethical values are divided into two different poles
in phobic or external orientation to each other. At that time, it
turns into a movement by gaining the support of the dominant,
but this movement functions on the dual axis that "professional
awareness levels", "psychosocial compassion levels" and "optimal
consciousness levels" with its "rise periods"; while "intense
resistance to trauma studies", "pathological insensitivity” and
“mainstream psychiatry's neglect of traumatic experiences” show
parallelism with its “extinction periods”. Dissociative reactions
that occur in all societies of the world in relation to all kinds
of oppression and negative life experiences are actually a quite
clear cry for help against the system and society which they live
in, and those who want to enslave individuals and take away
their "subjectivity", even abuse or control themselves for many
years, and those in close communication networks and a harsh
cry for help is a form of traumatic struggle and a "last-ditch cry"
like warning [2,3,6,7]. In this context, dissociative reactions,
dissociative defenses and dissociative disorders are an effort to be
freedom and subject, even a struggle to be oneself or to become
oneself, against abusive people, systems and societies, both by
dividing and pluralizing. Ozturk underlines that the essence of
dissociation experiences is the phenomenon of "pluralization
by division", which develops as a psychosocial reaction against
being controlled and managed. Dissociative disorders cannot be
explained by cultural factors, but there are social dynamics as well
as individual components of dissociative disorders, in this direction
both individual and social reflections of the psychopathology in
the traumatized subject play a major function.
Ozturk defined modern psychotraumatology, which has
concomitant basic principles and components with the "trauma
and dissociation" paradigms, as the: clinically-focused main
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field of study that focuses on the psychosocially oriented
dissociative reactions of individuals and masses related to traumainduced events, psychotherapy of individuals who experience
these negative life events, and strategies to prevent traumatic
experiences. Unfortunately, the “mass against trauma studies”
(i.e. psychotherapists, mental health professionals, academics,
politicians, leaders, and parents) can be found all over the world,
and even this unqualified mass creates great resistance in the
development of childhood trauma prevention policies. Today,
psychotraumatology specialists and dissoanalysts, who can detect
the longitudinal negative effects of chronic childhood traumas on
the mental health of the individual and report these psychological
effects with scientific methods, are able to take very important
steps in order to combat this primitive current, which is against
trauma studies, which is hostile to children, women, nature and
humanity and to neutralize the devastating psychological effects on
people, ranging from childhood traumas to wars. The incompetent,
ambitious mass, opposed to trauma studies, consists of violent,
reversible, non-empathetic and non-insightful individuals who
have a primitive personality organization, advocate outdated
child-rearing styles, are anti-developmental and tend to form
alliances with all kinds of power centers without questioning them.
Psychohistory theorists as well as dissoanalysts who conduct
psychotherapies of dissociative disorder and post-traumatic stress
disorder cases all over the world continue to win proud victories in
the fight against this mass against trauma studies in recent decades
[1-5].
Although the history of modern psychotraumatology within the
framework of the dissoanalytic school is loaded with amnesic
periods for trauma and dissociative disorders in variable timeouts,
the increasing importance and interest given to psychiatric
diseases related to traumatic experiences in recent years continues
to strongly trigger the transformation and development of these
two concepts from past to present. This transformation and
development provides important scientific contributions to both the
structuring of effective psychotherapy methods and the creation of
innovative psychotraumatology movements and paradigms in the
field of "trauma and dissociation" in clinical and theoretical terms.
“Modern psychotraumatology: trauma and dissociation” studies
are conducted on the basis of diagnoses of dissociative disorders and
post-traumatic stress disorder, which is the sum of both short-term
and long-term psychological consequences of chronic childhood
traumas and violently negative child-rearing styles. Dissociative
disorders and post-traumatic stress disorder, which show the
closest relationship with traumatic life experiences, constitute
the main components and main psychiatric diagnoses of modern
psychotraumatology practices. However, dissociative disorders
and post-traumatic stress disorder are psychopathologies that
have functional transitions and can often be seen simultaneously,
and even post-traumatic stress disorder consists of psychiatric
symptoms, which is only a subset of dissociative disorders.
In addition, all psychiatric disorders associated with chronic
childhood traumas, as well as post-traumatic stress disorder,
are comorbid with a major dissociative disorder. The fact that
dissociative disorders include post-traumatic stress disorder clearly
reveals the fact that dissociative disorders are the main psychiatric
diagnosis category associated with traumatic experiences in
terms of modern psychotraumatology paradigms. According to
Ozturk, the phenomenon of dissociation spreads from individual
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to society through “intergenerational transmission of trauma” and
“intergenerational transfer of psychopathology” [1-4,8].
Theory of Psychosocial Consciousness Alliance
Construction of a New Human and Society Profile

and

In Ozturk's "Theory of Psychosocial Consciousness Alliance", it is
emphasized that cumulative negative life events, chronic childhood
traumas and submissive dissociative reactions associated with
oppressive systems want to repeat themselves constantly in the
"psychocommunal memory" as well as the "deep memory" of
individuals [1,6]. Postmodern individuals, who are controlled by
traumatizing, managed by separating, deprived of their subjectivity
by othering and putting oppression, recorded with dissociative
digital tools, followed systematically and forced into exhibit and
narcissism with social media applications, have already passed
from a singular consciousness to a multiple consciousness system
on a holistic axis and their existence in this holistic axis makes
it possible for them to be more creative, more original and more
authentic than in ancient times. When viewed from the perspectives
of the "Dissoanalysis" and "Psychosocial Consciousness Alliance"
theories developed by Ozturk, it is now clearly noticed that the
construction of a new human and society profile has been carried
out all over the world. According to dissoanalysis and psychosocial
consciousness alliance theories, individuals continue their adaptive
actions by experiencing “multiple consciousness” and “reversible
reality” experiences in the transitional circle of identity that goes
from normal to subclinical in the face of traumatic experiences and
oppressive systems. In these theories, the factors that metamorphose
and pluralize the perception of reality by creating conscious
interruptions are digital communication networks as a dissociative
agent, all-encompassing psychosocial pressures, cumulative
traumatic experiences and violence-focused negative child-rearing
styles. The more alliances individuals have in their psychosocial
consciousness and perception of reality, the more integrated they
are. In this direction, both individual and social “consciousness
alliance” is the most basic condition of integration. The hypothesis
of the unity of consciousness, memory, reality and even identity is
just an illusion. The dynamic, variable and progressive profiles of
individuals that differ in space from the past to the present clearly
reveal the existence of a multiple consciousness system. Now, in
today's society, individuals are about to be able to both lead a life
away from the encompassing chronic oppressions and traumatic
life experiences with their multiple consciousnesses, multiple
memories, multiple realities and multiple identities, and adapt
to the ordinary dynamics of the mobile nature of current life on
the axis of a new "psychosocial consciousness alliance" that they
have created. Traumatized societies that experience dissociative
experiences at maximal rates in terms of the dissoanalytic school
have now entered a period of irreversible metamorphosis and even
started to create new human and society profiles [1,9-11].
Theory of Dissoanalysis: Psychocommunal Therapy
The "Theory of Dissoanalysis", structured on an axis that has
the closest interactional dynamic with each individual and social
element of the "multiple consciousness system" and "multiple
memory phenomenon" conjugated with traumatic experiences,
has its scientific roots in modern psychotraumatology studies
conducted as a result of the long-term practice of Ozturk, a trauma
therapist and a psychohistorian. Dissoanalysis provides very
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important scientific contributions in the structuring of both effective
psychotherapy methods and innovative psychotraumatology
and psychohistory movements in the field of "trauma and
dissociation". “Dissoanalysts” are defined as “trauma therapists”
who have professional competence in psychotraumatology,
psychotherapy and suicidology, undertake and conduct the
treatment of trauma-related psychiatric diseases, especially
dissociative disorders, and complete them with a high average of
success. As psychotraumatologists, dissoanalysts conduct original
scientific work in the field of trauma and dissociation, develop
effective psychotherapy models and modern psychological
theories. As long as the dissoanalysis of traumatized individuals
and societies ruled and controlled by oppression cannot be carried
out, no nation can get rid of its violence-oriented and borderline
psychopathogenic components and even gain an orientation
towards a developmental and integrative life organization. The
main purpose of dissoanalysis is to create integrative individuals
and societies that are open to development. In this context, the
"theory of dissoanalysis" developed by Ozturk, briefly refers to the
"psychocommunal therapy" itself. Dissoanalysis is the treatment
and termination of individual and social traumas within the shortest
period of time, development of psychosocial theories focused on
both short and long-term prevention strategies, structuring of
trauma-centered modern psychotherapy methods for dissociative
disorders which are closely related to childhood traumas, and the
neutralization of the basic dissociative components underlying
the intergenerational transmission of trauma and intergenerational
transfer of psychopathology with a holistic orientation.
Dissoanalysis of psychosocial traumatic experiences, carried out in
the direction of collective and dissociative anamnesis of childhood
traumas that continue their psychopathological traces by showing
intergenerational transmission facilitates our clear understanding
of the dual dynamics and multiple components of encompassing
oppression, mass controls, cyber manipulations, cycles of violence,
successive wars and terrorism, and more importantly why we
still try to control our children by both practicing negative childrearing styles and traumatizing and dissociating them [1,3,5,6-9].
In this context, dissoanalysis is the whole of cumulative scientific
efforts, effective psychotherapy practices, and strategies to prevent
short and long-term psychosocial traumatic experiences in order
to end both the intergenerational transmission of trauma and the
intergenerational transfer of psychopathology. The dissoanalytic
school is a modern psychotraumatology theory that includes
functional, interactive and integrative psychotherapy methods [14].
Multiple Conscious System and Multiple Memory
Phenomenon: Trauma Dichotomy as a Dissociative Life
Experience, Utopia of the Singularity of Consciousness and
Cyber Dissociation
Ozturk's dissoanalysis theory is structured on the "multiple
consciousness system" and "multiple memory phenomenon", which
have close relationship dynamics with identity, which is a concept
unique to human beings. For individuals in today's traumatized
and dissociated societies, the singularity of consciousness and
memory is now nothing but a utopia! Even in the digital age, the
singularity of consciousness and memory can be experienced
almost only as an illusion on behalf of individuals and societies
controlled and even managed by their traumas. The psychosocial
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reflections of dissociative defenses, which are life experiences that
distract from traumatic memories, are a dichotomy that includes
both harmony and psychopathology, even they are quite normal
reactions that show psychogenic movements in a duality activism
and take place in the axis of addiction-independence conflict.
However, an intense search for harmony and a longing for optimal
balance predominate in the individual who continues his/her
current life with dissociative disorder that develops as a psychiatric
diagnosis after chronic childhood traumas. Psychosocial opression
as well as chronic childhood traumas and violence-focused
negative child-rearing styles disrupt both the psychological
systems and lives of individuals. Now, like a milestone, the
psychovital integrals of traumatized individuals -consciousness,
memory, and identity- break into their psychogenic parts in an
interrupted or even external orientation. Ozturk defined this
dissociogenic life experience as "trauma dichotomy", that is, the
individual's actual life is now dualized as parts before and after
the trauma. This dualization phenomenon is the functioning of
the healthy and unhealthy psychogenic parts of the traumatized
and dissociated individual simultaneously or in a denial-oriented
or phobic manner towards each other. The “trauma dichotomy”
is the splitting of a psychovital whole into two interchangeable/
interreversible or reversible parts during or after negative life
experiences. Trauma dichotomy is a dissociogenic phenomenon
associated with the transition of individuals' supposedly singular
consciousness to the "dual consciousness system" during or
after the most shocking traumatic experience. According to the
dissoanalysis theory, the dual consciousness system can turn
into a multiple consciousness system after chronic traumatic
experiences. There are close relationship dynamics and function
transitions between the pluralization of consciousness and the
pluralization of memory. The “trauma dichotomy” refers to
psychological reactions given with a "dual consciousness system"
in which the psychogenic elements originating from “double
reality” or even “double memory”, which differ from each other,
do not belong to any part at the same time, of a dissociated subject
whose actual life was divided into two (as "life before traumatic
experience" and "life after traumatic experience") during or after
negative life events. “Intergenerational transmission of trauma
and intergenerational transfer of psychopathology”, on the other
hand, encompasses or fixes dissociated individuals and societies
to the “multiple consciousness system” and “multiple memory
phenomenon” by removing them from the dual consciousness
system. Psychocommunal oppression, chronic childhood traumas,
violence-focused negative child-rearing styles, individual and
mass-focused cyber-control experiences enable the existence of
multiple memories, and multiple memories enable the existence
of multiple consciousnesses. Consciousness system functions as
an adaptive psychogenic shifting from single focus to dual focus
and from dual focus to multiple focus in parallel with the severity,
frequency and duration of traumatic experiences [1,3,4,9,11].
Now, in today's digital age, individuals have begun to learn to take
action in the direction of a mobile balance and integration of the
multiple consciousness system!
Individuals and societies with traumatic anamnesis create a
new dysfunctional and dissociated generation because they are
themselves dissociated and dysfunctional. If individuals have
sufficient psychological equipment or psychogenic structuring to
respond to traumatic experiences at an integrative level, they can
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have the opportunity to continue their life without being dissociated.
This possibility can lead the individual to a complex and progressive
adaptive process that forms the basis of a singular or monolithic
identity perception in the original process of individual evolution.
From a dissoanalytic and psychotraumatological perspective,
dissociative reactions and experiences, as a result of individuals
losing control over their pluralizing identities, consciousness and
memory, during or after acute and chronic traumatic experiences
as well as unempathetic and violent child-rearing styles may
evolve into a dissociative disorder, or even into into cycles of
"psychocommunal dissociation" on the axis of "mass abdication
of consciousness" in society. “Psychocommunal dissociation” and
“mass dissociation” were conceptualized by Ozturk in an identical
nature, and if this encompassing phenomenon is experienced
by the whole of humanity, it is suggested to be used under the
definition of “mass dissociation”. According to the dissoanalysis
theory, the mass dissociation phenomenon occurs in two phases.
In the first phase, maximally mesmerized individuals from the
fascist and dominant leaders of a community or society distort the
absolute reality because they allied with the oppressive system
for their own interests, and they believe in these false forms of
reality. In the second phase, psychologically integrated, minimal
number of individuals who do not ally with the oppressive system
left behind and are aware of the absolute reality, develop obsessive
and paranoid tangential defenses against the false reality forms
adopted by this majority and move away from absolute reality;
they even reconstruct their realities according to these false forms
of reality in the name of an apparent harmony. “Psychosocial
dissociation” and “psychocommunal dissociation” are terms
that are often used synonymously. However, psychosocial
dissociation is more related to postmodern and cyber societies.
Psychocommunal dissociation, on the other hand, is a broader
oriented phenomenon that comprises entire societies as well as
communities. For individuals who have traumatic and dissociative
time perceptions of "psychosocial dissociation" cycles, there
is only one perception of time in which the past and future are
combined into present. This unified "traumatic and dissociative
perception of time" imprisons him/herself, which he/she protects,
both in the "multiple consciousness and memory system" and in
the "multiple internal and external reality" world. Dual or multiple
paradigms and modalities have begun to dominate in today's
trauma and dissociation-centered modern psychotraumatology
and psychotherapy approaches and even personality theories. In
fact, the "multiple consciousness system" is a condition that exists
in everyone, but in the orientation of the denial phenomenon that
comes into play after chronic traumatization, both the adaptability
and functionality of this multi-conscious system are disrupted and
dissociative disorders occur with the independence of multiple
memories and identities [1,4,5,12,13].
Ozturk defined this dissopathogenic presence in terms of
dissoanalysis theory and modern psychotraumatology paradigms
as follows [1-3]: “Dissociation is the experience of transformation
into a multi-conscious system process with the psychopathogenic
effect of ordinary life experiences and encompassing defenses,
which removes the individual's consciousness from traumatic
memories, in which the individual's consciousness witnesses the
formation of an effort to adapt by differentiating during or after
psychosocial oppressions, traumatic events and violence-focused
negative child-rearing styles.” In postmodern and oppressive
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societies, individual and mass-oriented control and management
are carried out by creating cyber dissociation through digital
communication networks, which is a dissociative agent. Digital
communication networks, which are in fact dissociogenic agents,
dissociate individuals and societies by exposing them to cyber
traumatization multiplicity of stimuli. 713 university students took
part in the doctoral thesis of Çağla Pınar Sevinç Yalçın entitled
"Evaluation of the Relationship Between Internet and Social
Media Addiction and Childhood Trauma, Cyber Dissociation and
Posttraumatic Growth in University Students", completed under the
supervision of Prof. Dr. Erdinc Ozturk at the Istanbul UniversityCerrahpaşa, Institute of Forensic Sciences and Legal Medicine. In
this study, 13.3% of the participants stated that different identities
on social media influenced them, 5.5% mentioned that they
confused their own identity with their different identities on social
media, 6.7% stated that there was a struggle between their different
identities on social media, and 8.4% reported forgotten periods of
time between different identities on social media, and according
to the sum of these answers, the rate of "cyber dissociation"
was found to be 33.9%. Cyber dissociation, the most prominent
psychological phenomenon of the digital age, made it possible
for the multi-consciousness system to prevail over the utopia of
the singularity of consciousness. Cyber dissociation is both a
challenge and an adaptation effort and a search for freedom against
all kinds of oppressive systems that take away the subjectivity of
individuals and societies [9,11,14,15].
Trauma-Based Alliance Model Therapy
“Trauma-Based Alliance Model Therapy (TBAMT)”, developed by
Ozturk, a trauma therapist and dissoanalyst, based on “multiple
consciousness, multiple memory and multiple identity systems”,
after the “alliance” or “therapeutic reciprocity” of the host
personality and alter personalities in dissociative identity disorder,
is a short-term, integrative crisis intervention psychotherapy that
focuses on neutralizing trauma and ensuring identity integrity.
TBAMT, the psychotherapy method of the dissoanalytic school,
has been systematized as phase-oriented and strategic in nature in
order to both neutralize the traumatic experiences of dissociated
individuals and to protect them from new traumatic experiences.
The TBAMT, which is specific to trauma-related psychiatric
diseases, especially dissociative identity disorder, is structured
based on the 30 years of clinical experience of Ozturk, who has
been working intensively as a "trauma therapist" and "trauma
theorist" on this psychiatric diagnosis group for 25 years in order
to shorten the treatment period of dissociative identity disorder.
The TBAMT is built on eight interconnected main phases as
follows: “multifocal therapeutic alliance”, “short-term and
efficient trauma practice”, “integrative intervention and control
for crises”, “missions and strategic functions of host and alter
personalities”, “solution-oriented approaches towards insecure
attachment and psychopathogenic family dynamics”, “correction
of different time perceptions and cognitive distortions of host and
alter personalities”, “integration; fusions made via the host” and
“post-integrative psychotherapy providing autonomy”. Each main
phase consists of periods of approximately three weeks, and the
psychotherapy of dissociative identity disorder cases is completed
in an average of six months by an approved "professional"
dissoanalyst, and "identity integration" is achieved. Today, the sex
ratio in cases of dissociative identity disorder has started to show a
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convergent distribution, as 40% male and 60% female. Especially
male dissociative identity disorder cases do not prefer long-term
psychotherapy methods, as long-term psychotherapies increase
the frequency and severity of dissociative crisis experiences, selfharming behaviors and suicide attempts in male cases as well as
female cases. Ozturk continues his theoretical and clinical studies
on “Psychotherapy of Identity-Discovery and Individuation”
which he has developed in recent years within the framework of
dissoanalysis theory [1,6,8,16,17].
Theory of Psychosocial Consciousness Alliance as a Dissociative
Evolution
The “Theory of Psychosocial Consciousness Alliance” or “Theory
of Traumatic Memory Repellent Ordinary Life Experiences” was
developed by Ozturk, the first dissoanalyst who has completed
the psychotherapies of over 6000 dissociative disorder cases
and over 4000 post-traumatic stress disorder cases with a high
success average and definite positive treatment results, focusing
on a short-term and crisis-interventing scientific clinical method,
namely the “Trauma Based Alliance Model Therapy”, based on
his modern psychotraumatology studies between 2017-2022. The
main concepts in this theory were defined in a creative, reflective
and innovative way of thinking in the light of the paradigms
and modalities in the “Theory of Dissoanalysis” orientation, and
the secondary concepts related to the theory were restructured
with a hermeneutic method as well as an integrative approach.
Individuals seek a more "integrative" perspective and a more
"dynamic" balance, both to themselves and to the world, in order
to re-integrate identity, consciousness, memory and environmental
perception functions that have been fragmented by the effects of
traumatic experiences, negative child-rearing styles and oppressive
systems. According to Ozturk, dissociation is an extreme and
intense integration effort of the divided multiple consciousness
system, which, in fact, as an encompassing psychogenic process,
is the very desire and struggle of a strong integration or association
beyond division! Dissociative experiences are extremely ordinary
life experiences that continue to show both adaptive and
psychopathogenic effects external to each other in a wide spatial
range from the history of humanity to the present, in a complex,
dynamic and continuous orientation. In this context, dissociative
reactions, defenses and experiences begin as efforts to neutralize
and metabolize the traumatic experiences of individuals, but as
individuals continue to be revictimized, dissociative reactions,
defenses and experiences turn into a dissociative disorder [1,3,6,8].
According to Ozturk, dissociation, which functions as traumatic
memory repellent ordinary life experiences, is the experiences of
individuals losing their sense of belonging to their own identities
in the face of traumas and alienating from themselves, their
environment and time, focusing on their traumatic selves and
contacting their multiple selves as well as their internal and multiple
realities without completely breaking their ties with absolute
reality. Dissociation, in fact, is the experience of transformation
with the psychopathogenic effect of ordinary life experiences that
repel traumatic memories which an individual's originally singular
consciousness witnesses with an attempt to adapt by differentiation
and encompassing defenses, into the multi-conscious system
process in the face of chronic pressures, cumulative traumatic
events, negative child-rearing styles, individual and mass-oriented
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cyber control experiences. Ozturk's “Theory of Traumatic Memory
Repellent Ordinary Life Experiences (Theory of Psychosocial
Consciousness Alliance)” is built on the “psychosocial
consciousness alliance” of six dissociative phenomena: "identity
transitions", "consciousness transitions", "memory transitions",
"time transitions", "control transitions" and "reality transitions".
Psychosocial opressions enable reality and control transitions,
chronic traumatic experiences enable identity, memory and
consciousness transitions, whereas traumatic obsessions enable
time and control transitions. The psychosocial consciousness
alliance is provided by subclinical dissociative defenses focused
on neutralizing traumatic experiences in actual life, enabling
optimal transitions of these six dissociative phenomena. These six
dissociative agents function as coercive modalities for obedience
or disobedience in the face of chronic and systematic opression
in dissociated individuals and societies in the orientation of the
limitation of possible optimal responses to traumatic experiences
[1,3,12].
According to the theory of traumatic memory repellent ordinary
life experiences, individuals can maintain their existence at
an adaptive level by both experiencing alternating multiconsciousness experiences and multi-reality perceptions in the
psychogenic circle that goes from normal to subclinical and
clinical, and by optimizing them in a psychosocial consciousness
alliance focus. In this theory, the elements that dualize or
multiply the perception of reality by creating different “copies
of consciousness” through “empathy interruptions” and “lack
of proprioception” are continuous and systematic psychosocial
oppressions, cumulative traumatic experiences, individual and
mass-oriented cyber control experiences, and especially violent
negative child-rearing styles. However, revictimization and
cyber traumatization can transform multiple consciousnesses
and multiple perceptions of reality in individuals into multiple
memories and multiple identities. The more alliances individuals
have in their psychosocial consciousness and perception of
reality, the more integrated they are. “Identity integrity” which
Ozturk defines as “harmony of multiple mental functions”, is
actually integration itself! The multiple consciousness systems
of individuals and communities must function in an adaptive and
understanding way in the orientation of "psychological and social
reciprocity" or "psychological and social alliance", since the
alliance of individual and social consciousness is the most basic
condition of psychosocial integration. Multiple consciousness
systems make it possible to test reality from different angles, and
singular consciousness is both an "illusionary consciousness" and
a "single focus awareness". In this orientation, the hypothesis of
the unity of consciousness, memory, reality, perception of time and
even identity is a huge illusion! In a world dominated by childhood
traumas, violent child-rearing styles, chronic oppressions and
successive wars, the singularity of consciousness is nothing
but a utopia, which now requires new operational definitions
of consciousness. According to Ozturk, consciousness is the
experience, by re-harmonizing the pluralized mental systems with
the psychopathological effects of traumatic life events, oppressive
systems and controlling or insensitive family dynamics, individual
and mass-oriented cyber control experiences experienced through
digital communication networks, which are a dissociative agent on
a dynamic and mobile axis by individuals, of a multiple singularity,
multiple reasoning, multiple self, multiple judgment and awareness
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capacity on the associative axis rather than a hypothetical sense of
singularity. [1,4,7,9,11].
Dissociative experiences and absorptive experiences are
psychogenic dynamics that have functional transitions with each
other in a space from harmony to disharmony. Ozturk emphasizes
that absorption in ordinary life experiences, which he defines
as "hypnotic actual processes that repel traumatic memories",
functions in the narrowing of the focus of attention, and dissociation
functions in the direction of shifting the focus of attention from the
external cognitive focus to the intra-cognitive focus. Hypnotic actual
processes and digital communication networks create dissociogenic
psychovital effects on the psychosocial consciousness alliance.
Consciousness can gain “optimized linearity” with a cooperation
focused on harmony both psychologically and socially. Absorption
and dissociation experiences and association experiences are
maximally experienced as phobic to each other at the. In today's
society, individuals almost successfully adapt to lead a life that
repels individual and mass cyber control experiences encountered
via digital communication networks, chronic oppressions and
traumatic life experiences on the axis of a new "psychosocial
consciousness alliance” they created on their own through their
multiple consciousnesses, multiple memories, multiple realities,
multiple time perceptions and multiple identities. This adaptation
process is, in fact, a "dissociative evolution". The psychosocial
consciousness alliance makes it possible to experience associative
or integrative thoughts, feelings and actions with a high level
of awareness and understanding. Developmentally-oriented,
empathetic and creative individuals and audiences alike can
demonstrate a long-term original “intergenerational existence”
provided they can experience the psychosocial consciousness
alliance. According to Ozturk, the experiences of being both
conscious, very conscious, and unconscious or interruptedlyconsciousness, as well as multiple perceptions of reality and
multiple self-presences at the same time of traumatized people
who live under encompassing oppressions, were brought up with
violent negative child-rearing styles, and whose subjectivity is
taken away by their individual and mass-oriented cyber-control
experiences, as well as the simultaneous multiple perceptions
of reality and multiple self-presentations are dissociation itself!
[1,11,16,17].
In the Theory of Psychosocial Consciousness Alliance, the concepts
of “cyber dissociative experiences”, “cyber traumatization”,
“cyber dissociation”, “cyber alter personality”, “digital
parenting”, “digital abuse”, and “digital neutralization” are of
great importance in defining and analyzing today's postmodern
individuals and societies. It is already a psychovital obligation for
all individuals to adapt their excessive longings and sustainable
motivations for an apparently more functional and more real
life into their own selves with a new harmonic structure in a
psychosocial orientation within a mobile attempt to adapt focused
on an "alliance/reciprocity" with the cultural, social and cyber
order which are quite different, yet hosting the individuals most
of whom leave their digital footprints or a thought and even an
action of setting “self-distance” and “self-limit”. In today's digital
age, individuals are now precariously making the "utopian" effort
of being apparently functional through "cyber alter personalities",
which are conjugated with a directed "cyber dissociation
experience". Individual and mass-oriented control exercised by
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dictators, oppressive systems or fascist powers is provided through
digital communication networks, which is a dissociogenic agent,
creating a "mass cyber dissociation". Mass cyber dissociation is the
experience of shifting societies from the focus of freedom to the
focus of obedience in the face of dictators, oppressive systems and
fascist powers. The digital age imposes “adaptation by dividing”
on individuals with this illusion of an apparently more functional
and more real life experience. This effort to adapt by dividing has
transformed the existing traditional societies into cyber societies on
a dissociative ground, bringing with them the "multiple memories",
"multiple selves", "multiple consciousnesses", "multiple realities"
and "multiple lives" of individuals. Individuals in today's cyber
societies now have to integrate their real identities with their cyber
identities, which have turned into a narcissistic alter ego. This
“identity integrity” process is quite difficult for individuals who
have to adapt and even add meaning to their own lives, which can
be digitally tracked, coded, backed up, controlled and managed
and even traumatized. Individuals have to continue their current
lives by establishing a harmonious alliance in the focus of multiple
consciousnesses, multiple memories, multiple perceptions of
reality and multiple selves that can be experienced during or after
traumatic experiences, chronic oppressions, emotional torments,
physical tortures, identity transitions, identity penetrations,
identity diffusions, intergenerational transmissions of trauma,
intergenerational transfers of psychopathology, postmodern
enslavement policies, impositions of control, brainwashing
techniques, psychogenic toxications of fashion or trends,
obedient modalities, negative child-rearing styles, low stimulus,
multiplicity of stimuli, the deprivation of optimal information
and communication. This “mobile harmonic presence” is the
psychosocial consciousness alliance itself.! [1,3,4,9,11,14].
Concept of Reality versus Dissociative Denial Phenomenon
The dissoanalysis and anamnesis of human history is loaded with
amnesic periods of trauma and dissociative disorders, and these
amnesic periods, which function as an attack on reality, are also a
heavy burden for the denial of traumatic reality. Due to the inability
of people, mental health professionals and societies to face the
mercilessness and incompetence of this burden, this burden has
now turned into a psychotoxicogen hump and has become a
psychological, social and scientific posture disorder accompanied
by ethical violations. Individual and social denial of the traumatic
reality or the reality of traumatic events is a delusion that needs to
be eliminated immediately, produced by the outdated mentality that
exists in the focus of "psychosocial consciousness interruption".
The denial of traumatic experiences that individuals and societies
have experienced themselves or reported by others, enables the
formation of dysfunctional masses and generations, causing
these dysfunctional generations to turn into both child-haters and
misogynists, and to take their place in the ranks of abusive and prowar fascist leaders with an orientation allied with all kinds of forces.
In line with psychosocial consciousness interruption, denial comes
into play as a fundamental agent in both cognition and perception
of reality, closely related to traumatic dissociation processes and
intergenerational transfer of psychopathology [1,4,5]. According
to Ozturk, reality is a concept that includes every element that can
be realized by individuals and societies, whether it is immediately
perceivable or not, in this context, reality includes both "existence"
and "non-existence" in a broad perspective, without narrowing
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it down to just existence [1,2]. In terms of dissoanalysis theory,
reality is a concept that expresses the whole of the elements related
to existence (presence) and non-existence (absence). According to
the dissoanalysis theory, denial is handled in a close relationship
orientation with modern dissociation theories as a concept that
should be defined multidimensionally [1]. Ozturk, who is a
dissoanalyst, psychotraumatologist and psychohistorian, made the
operational new definition of denial on an understandable axis as
follows:
“Denial is the dissociative reactions and defenses experienced
against traumatic stimuli from the inner and outer world,
oppressive systems and dysfunctional family dynamics, against
aspects of reality that make us feel psychologically helpless, lose
control and frighten. According to the Theory of Dissoanalysis,
denial is to ignore, change, pluralize or reject the traumatizing
reality. Through denial, both the intergenerational transmission
of trauma is provided and the intergenerational transfer of
psychopathology is maintained! In dissociative identity disorder,
there is denial of self as well as denial of reality. The dissociated
subject denies the self, identity and memory that has been exposed
to traumatic experiences. In this context, the dissociated subject
tries to neutralize his traumatic experiences by dualizing or
pluralizing in a spiral of denial.”
De-uniquification Trauma versus Dissociative Revolution
Oppressive systems and traumatic experiences take away the
subjectivity of people, dissociate them and make them similar
to everyone else or de-differentiate them. While the traumatized
individual is deprived of his subjectivity, he/she is dissociated and
turned into a "psychogeneous object" no longer different from
other victims. Individuals who are made similar to everyone else
or who experience the trauma of this are more easily controlled
and even more easily managed. Postmodern de-uniquification
and dissociogenic digital networks impose a life of denial on
individuals and societies. While cyber traumatizations continue
to create cyber victims in the space from individual to society,
a massive cyber dissociation is experienced and oppressive
systems provide control using digital communication networks.
In cyberspace, individuals can be both "abusers" and "victims" at
the same time and they deny the identity of the "abuser" while
being a victim, and the identity of the "victim" while being
an “abuser”. This psychopathological cycle is experienced in
dysfunctional families and generations in an identical way.
Ozturk reports that denial enables the emergence of dissociative
defenses that repel the individual from traumatic memories.
Dissociation, which means ordinary life experiences that repel
from traumatic memories, initially comes into play as a denialfocused active agent in the tendency to protect the functionality
and mental health of the dissociated subject. Dissociation and
denial are not the same thing, but dissociative experiences
include the phenomenon of denial. As the frequency, severity and
duration of the “dissociative denial phenomenon” increases, the
functionality of the traumatized subject begins to disappear and a
multiple consciousness system appears in this traumatized subject.
According to Ozturk, “dissociative denial phenomenon” is the
experience of transitioning from a single consciousness to a multiconsciousness system by losing the functionality of the individual
after cumulative traumatic experiences and negative child-rearing
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styles. Encompassing chronic oppressions enable experiences
of "psychosocial dissociation" and "mass dissociative denial
phenomenon" [1,3,9]. The inner reality, multiple consciousness,
and fragmanted selves of individuals who deny their trauma are
perceived as "more real than the truth" by the denier him/herself,
even though they are not maximally shared with external reality
[1]. Dissociogenic internal reality in trauma denial orientation
plays an important role in providing psychological stabilization of
the person. During or after every severe traumatic experience that
cannot be neutralized or processed, the individual's inner reality
may show a change in the denial orientation, and the subject may
move further away from absolute reality, and may even experience
a "denial trauma" by pluralizing or ignoring absolute reality.
Ozturk emphasizes that the “dissociative angoisse” created by
the absolute reality, which is either pluralized or ignored to be
absent by the trauma of denial, strongly tends to transform into
“dissociative narcissism” [1,2].
Dissociogenic dynamics between “neutralization of trauma”,
“post-traumatic growth” and “revictimization” are studied
psychosocially in TBAMT, the psychotherapy method of the
dissonalytic school [1,6,14]. Ozturk defines the "neutralization
of trauma" process as a psychotherapeutic procedure that allows
the individual to continue his/her current life as functionally as
possible with his "healthy part" in the face of dissociative reactions
to adverse life events. Ending the trauma dichotomy, that is, the
functioning of the healthy and unhealthy psychogenic parts of the
traumatized and dissociated individual simultaneously but in a
manner that lacks coconsiousness or a denial-oriented or phobic
manner to each other can be achieved by neutralizing the trauma in
psychotherapies [1,3,6,8]. According to the dissoanalytic school,
the change and transition to reality process associated with the
phenomenon of denial must take place gradually and in a supportive
style in psychotherapy sessions, in order to protect the psychosocial
functionality of trauma cases in an optimal way and to prevent
their psychological collapse, and to enable "holistic stability" and
"empathetic continuity" in these cases. No psychotherapy method
can create a positive change and psychological integration in cases
without using trauma-centered treatment methods, recognizing the
multiple consciousness and memory systems, and analyzing the
most frequently used dissociative reactions and defenses! [1-3,6].
Psychological theories that are external to psychotraumatology are
as unscientific as symbolically oriented psychotherapy approaches
that ignore plurality of identity, consciousness, and memory.
Now, long-term, denial of traumatic experiences focused and
controversial, stable psychotherapy methods have both lost their
functions and have been outdated and have turned their place over
to short-term and trauma-centered psychotherapy methods. On
behalf of today's changing mobile society and the human profile
that can make quick decisions, long-term stable psychotherapy
methods have been disabled, and dissoanalysis-oriented interactive,
integrative and recreative psychotherapy methods with the active
participation of the client have come to the fore [1,6,8,9].
According to the dissoanalysis theory, the transformation process
that takes place in the space from the individual to the society
is exposed to resistances in direct proportion to the basic vital
illusions of the psychosocial nature, which is fixed in the face of
the reality perception that is tried to be shared by the masses, and
even approaches the absolute reality by functioning intermittently
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at the rate of exposure to these resistances and in a slow orientation.
According to Ozturk, negative dissociogenic changes that threaten
people's inner illusions or hit their positive predictions are controlled
by the phenomenon of denial –especially the phenomenon of
dissociative denial-, which enables individuals to gradually face
external realities and allows individuals to include this reality in
their inner world to a certain extent [1]. These traumatic events
cannot be easily neutralized in the present, even if they are in the
past, as severe and chronic traumatic experiences largely threaten
one's positive illusions or positive life prospects. In terms of the
dissoanalytic school, our complex and multi-conscious system,
which perceives internal and external reality at the same time, is
built on a wide life experience extending from our childhood to
adulthood and functions as maximally development-oriented. The
complex and multiple consciousness system provides an adaptive
distancing experience focused on stability and coherence from the
psychologically painful aspects of internal and external reality
through the phenomenon of dissociative denial. This dissociative
denial phenomenon takes away the individual's singularity of
consciousness and activates a multiple consciousness system.
According to Ozturk, positive predictions of individuals serve
these people in an adaptive way until oppressive systems or
traumatic experiences come into play. However, personal realities
as well as positive predictions cannot adapt to these oppressive
systems and traumatic experiences, and negative life events cannot
be easily processed or neutralized. Individuals and societies that
are controlled and managed by traumatizing can be freed from
captivity, oppression and abuse through dissociative revolutions
that they will initiate by reactivating the healthy parts of themselves.
In dissociative individuals and societies, rapid transitions occur
between the healthy and unhealthy parts of themselves. The healthy
part represents independence, and the unhealthy part represents
dependence. Fascist leaders and dictators control individuals and
societies by highlighting their unhealthy parts and by traumatizing,
dissociating and oppressing their healthy parts. In psychosocial
terms, all revictimization and fossilization cycles take place when
the unhealthy part takes control, and all development and freedomoriented dissociative revolutions take place when the healthy part
takes control. Dissoanalysts can teach individuals and societies to
control these rapid transitions and even to be on their healthy side
for a longer period of time, so that the neutralization of traumatic
experiences can only happen when individuals and societies stay
on their healthy side. In all societies of the world, intergenerational
transmissions of trauma and intergenerational transfers of
psychopathology can be terminated by dissociative revolutions.
Dissociative revolutions are all actions taken by individuals and
societies that have been controlled and managed by oppression
and traumatization for many years in order to cut their bonds
with their fascist leaders and to liberate them, with these actions
the psychosocial consciousness alliance is established and a new
developmentally-oriented human and society profile is created [13].
Divided Selves and Alter Personalities as Dissociative Denial
Phenomena
According to the theory of dissoanalysis, individual and mass
denials function as the active agents of all cycles of violence and
abuse in the world. In this context, denial creates consciousness
interruption as a dissociative dynamic that protects both the victim
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and the abuser, causing the emergence of multiple consciousnesses
and multiple memories. These multiple consciousnesses and
multiple memories make up divided selves and alter personalities.
Ozturk underlines that societies frequently use the "dissociative
denial phenomenon" on behalf of other societies they traumatize.
Since individual or mass acts of violence disturb the public
conscience, the moments when these acts of violence are recorded
on behalf of the "victims", "abusers" and "spectators" are
dissociated from the memory and at this point, abusers assume
their "apparently innocent" identities, while victims and spectators
assume "apparently normal" identities. Denial is the most
common and easiest way to endure individual and social traumatic
experiences. “Divided selves” and “alter personalities” maximally
protect both victims and abusers from feelings of helplessness,
guilt, regret and shame associated with traumatic experiences.
Ozturk states that individuals experience denial and dissociation in
order not to experience depression and confront themselves with
the cruelty committed by abusers. These experiences of denial
and dissociation are the main components of individual and mass
obedience cycles in the face of oppression and trauma. Denial,
which has close relationship dynamics and function transitions
with the dissociation phenomenon, also exists in a movement that
expands from an adaptive space to a psychopathogenic space,
just like dissociation. Dissociated selves and alter personalities,
including denial, enable psychosocial reflections of individuals'
self-sabotative and multi-axis violence-oriented existences in both
adaptive and psychopathogenic spaces [1,12,16,17]. Ozturk states
that the denial of the traumatic reality experienced or the reality of
the traumatic events experienced causes dissociated selves and alter
personalities in the victim, while the denial of the traumatic reality
experienced causes borderline personality organization with a
minimal prepsychotic nature in the abuser and "authority hunger",
which is accompanied by alliances with all kinds of oppressive
systems. It is a dissociative denial phenomenon rather than adaptive
denial that is experienced by both parties in this process. Maximal
denial experiences, which means the spread of the dissociative
denial phenomenon from individuals to communities and from
communities to societies, creates psychosocial dissociation that
includes psychopathogenic dynamics within itself [1,7].
Dissoanalysis of Wars and Genocides as Experiences of
Maximal Denial: The Dilemma of Lack of Empathy and
Hyperempathy
Denial of traumatic experiences also includes an important
risk of mass dissociation in psychosocial terms, and this "mass
dissociogenic risk" is wars and genocides that emerge as "maximal
denial experiences". The main factor of wars and genocides as
experiences of maximal denial are dysfunctional families and
dysfunctional generations created through childhood traumas
that are almost legalized by being imprisoned in violent childrearing styles. All over the world, dysfunctional generations vote
for outdated and anti-development political parties, causing them
to experience an intergenerational fossilization process in the
countries they live in. Many dysfunctional individuals iconize
fascist or dominant leaders or even believe they are their saviors.
Dysfunctional individuals who are anti-development are both prowar and hostile to women, children and nature. Today, masses
of dysfunctional individuals are both controlled and managed
by being imprisoned in a cyber society by fascist leaders and
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oppressive systems through digital communication networks
and social media, which are a dissociating agent. Dysfunctional
generations, directed by “so-called” artists, writers, politicians and
academics through popular culture, are condemned to experience
an objectified life in a hypocracy dilemma. Dysfunctional families
are a hedonist, egoistic and outdated mass that cheats on their
spouses, neglects their children, and makes them addicted to
drugs or social media. According to Ozturk, dysfunctional family
dynamics that take their roots from an intergenerational history and
function as a negative child-rearing style are psychopathogenic
patterns of thought, emotion and behavior that cause childhood
traumas [1,4,7,9,10].
In terms of dissoanalysis theory, the main agents of wars
and genocides are dysfunctional societies or nations. These
dysfunctional societies and nations want to destroy the other
functional society or nation by developing both persecutive and
paranoid thoughts. Every functional structure on behalf of the
dysfunctional masses is perceived as a threatening element. In
fact, these functional structures become volunteer soldiers of
wars and genocides carried out with the indoctrination of their
fascist leaders in order to destroy the functional societies in
which they become paranoid because they remind themselves
of their inadequacies and traumatic past. The dissociative minds
of traumatized dysfunctional generations and societies are easily
controlled by the indoctrination of fascist leaders. According to
Ozturk, dysfunctional families support war and genocide by
dissociating their own directed dysfunctional generations through
intergenerational transmission of trauma and intergenerational
transfer of psychopathology. Dysfunctional societies that carry out
wars and genocides partially ignore this process as an experience
of maximal denial and psychosocial dissociation, and even
completely deny it after years. The phenomenon of dissociative
denial creates individuals and societies focused on power, control,
and abuse, who are fascist leaders-sympathizers. Dissociative
denial phenomenon is experienced quite often in dysfunctional
masses that both by iconizing apparently humanist and fascist
leaders in reality, and by experiencing an identity transition with
their dominating psychological nature, they actually turn their
fantasies of being fused with these incompetent ambitious fascist
leaders, who are insufficient, and incapable like themselves! Fascist
leaders are hyperempathetic just like dysfunctional parents, and
dysfunctional societies are easily traumatized and dissociated by
these hyperempathetic fascist leaders [1,4,7,9].
Both the masses and fascist leaders who experience the
phenomenon of dissociative denial use their hyperempathy to
direct and control others by traumatizing and dissociating them.
Hyperempathy as well as lack of empathy are the most damaging
psychopathogenic weapons of abusive individuals and societies
on the intergenerational axis. Abusers use their hyperempathy to
victimize traumatized individuals, which at a severe level indicates
a disintegrated and pathogenic psychological structure. According
to the theory of dissoanalysis, a decrease or increase in optimal
empathy level due to negative child-rearing styles and chronic
childhood traumas leads individuals to an abusive position. Only
individuals and societies with optimal levels of empathy can truly
experience peace, justice and equality. Both lack of empathy and
hyperempathy are the main motivators of all chronic, individual
and mass violence circuses. Lack of empathy and hyperempathy
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create fascist leaders with dissociative narcissism and conformist
or directed societies that intensely desire to perpetuate their
childhood traumas to those they abuse and to societies that they
choose as enemies on a paranoid axis. Individuals with lack of
empathy or hyperempathy develop amnesia against their own
abuses in order to get rid of the feelings of guilt that they can
experience at a low level due to their dissociative narcissism,
and even act out their new abuses more mercilessly, wars and
genocides take place with the same psychopathogenic dynamics
[1,4,7]. In terms of psychocommunal therapy, effective prevention
strategies and treatment methods are developed by going down
to the dissociogenic origins of individual and social traumatic
experiences. In this context, the most fundamental and resistant
phenomenon is “psychosocial dissociation”. All violence-focused
negative child-rearing styles, childhood traumas, successive
wars, genocides, intergenerational transmission of trauma,
intergenerational transfer of psychopathology, and intergenerational
fossilization are actually psychosocial dissociation itself [1].
The Age of Mass Dissociation
The theory of dissoanalysis emphasizes the beginning of an
era of mass dissociation, which now spreads from individual to
society, on behalf of today's oppressive systems and the directed
people controlled and managed by dominant leaders. Ozturk states
that every moment when intergenerational development yields
or evolves to intergenerational fossilization is a milestone and
starting point for wars and genocides. At this milestone and starting
point, violence-oriented negative child rearing styles, childhood
traumas, psychosocial oppressions, sexuality-oriented cyber
relations, extramarital relations, polygamous or multi-partnered
lifestyles, interest-based communications and cultural corruption
are experienced at maximum levels. When rapid oscillations begin
to be experienced between extreme freedoms and addictions,
pampering-oriented emotional abuses come to the fore in negative
child-rearing styles, and physical and sexual abuses decrease
compared to previous periods. In terms of dissoanalysis theory,
physical and sexual childhood traumas evolve into emotional
abuse and neglect in this fossilization process. Parents pamper
and control their children and neglect them emotionally. Today,
individuals and societies characterized by cyber dissociative
experiences have already learned to continue their lives in a
dysfunctional way by using dissociative defenses against negative
child-rearing styles, childhood traumas, psychosocial opressions,
authoritarian but inconsistent parents. Oppressive systems,
dominant and fascist leaders have succeeded in creating a directed
and global cyber society, and they both manage and control this
cyber society through cyber dissociation. According to Ozturk,
just as childhood traumas are hidden in violence-oriented childrearing styles, cyber traumas and digital abuses are also hidden in
digital network platforms through cyber dissociation experiences
[1,3-5,9].
In the context of the theory of dissoanalysis, the dissociation
phenomenon, which is a combination of dissociative reactions,
defenses and experiences, is discussed in four main groups as
"dissociation of actual life", "clinical dissociation", "psychosocial
dissociation" and "cyber: directed/navigable dissociation". The
dissociation of actual life, in which dissociative experiences are at a
subclinical level, is aimed at maintaining harmony and functionality.
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Clinical, psychosocial and cyber dissociations are advanced
psychopathological processes that require major mental treatment
and healing [1,2,9]. Community and society-related dissociation is
defined in four main dimensions as societal, collective, social and
communal dissociation. According to the theory of dissoanalysis,
all dissociative experiences associated with the community and
society are essentially psychogenic existences. Dissociative
processes appear en masse in communities and societies formed
by these individuals, with a psychopathogenic orientation similar
to the occurrence in individuals [1,2,18] “Psychocommunal
dissociation” and “mass dissociation” have been conceptualized
by Ozturk in an identical nature, and it has been suggested to use
them as a “mass dissociation” phenomenon if these encompassing
phenomena are experienced by the whole of humanity. Societal,
collective, social, communal and psychocommunal dissociation
is a quintet that forms the subsets of “mass dissociation” defined
by Ozturk [1,2]. According to the dissoanalytic school, the social
reflection and composition of the minimal dissociative experiences
experienced by individuals are transformed into maximal
dissociative experiences, that is, mass dissociation. In experiences
of mass dissociation, both individuals and societies become
desensitized to cumulative traumatic experiences and chronic
psychosocial oppression, which makes them willing to live under
the control and management of dominant or fascist leaders. In this
mass dissociation process, optimal empathy is avoided, and both
the lack of empathy and hyperempathy, which dominate at the
same time, imprison societies in cycles of violence. [1].
Communal Dissociation: Psychological Traces of Traumatic
Experiences from Individual to Society
Today, psychiatrists and clinical psychologists focus more
on the clinical aspect of dissociation. However, modern
psychotraumatologists, dissoanalysts and psychohistorians, who
want to give an original societal perspective to this phenomenon,
state that the psyche has a social structure from an intrapsychic
point of view and that communal dissociation, which is associated
with traumatic events experienced in individuals' intrapsychic
structures, interpersonal relationships, cultural components
and family dynamics, has an important role. Conceptualized as
the "extended communal model" of dissociation, "communal
dissociation" can greatly support individuals to maintain the
functionality of their current life in any context or at any time.
Communal dissociation plays an important role in the individual's
ability to use his/her own consciousness and awareness in a
functional and integrative way in psychosocial dynamics that arise
in relation to external and internal stimuli. According to the theory
of dissoanalysis, psychosocial dynamics contribute to the optimal
awareness of individuals, integrated identities and consciousness
in a multiaxial context. Identity, which is a concept unique to
humans, does not continue to exist on its own or only in a context
and away from society, even it emerges repeatedly at different times
and in multiple contexts. However, individuals' socio-cultural
environments can stage traumatizing and dissociating "communal
conflicts" or "communal dead ends" in the direction of experiences
and prejudices. Intuitive and experiential heuristic approaches can
be used to a certain extent in order to analyze and reason within
their own identities, the traumatizing and dissociative uncertainties
associated with experiences and prejudices in complex communal
conflicts and dead ends [1,3,7,19].
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Individuals have a "dissociogenic filter" that allows them to be
conscious and aware at certain times in their actual lives, and
to evaluate external stimuli or events. According to the theory
of dissoanalysis, when external stimuli or events threaten the
psychological integration of individuals, multiple consciousness
and memory systems come into play and the record of all
experiences is stored in deep memory. Dissociogenic filters also
come into play when it comes to anxious stimuli and feelings
from the inner world of individuals. When dissociogenic filters are
temporarily and functionally disabled due to the effect of traumatic
experiences, interruptions in psychological integration, splits in
identity begin and individuals become dissociated. Fluctuations can
be seen in the continuity of individual or multiple consciousness
systems of individuals, because consciousness itself already has a
dynamic structure rather than a static one. However, dissociative
experiences, cyber amnesias and alter personalities are inevitable
on behalf of traumatized individuals and in this direction, the
dissociated subject will continue to exist as a "fragmented self"
[1,11,20]. Ozturk emphasizes that dissociative experiences with
fragmented selves are quite common in individuals living in
culture-oriented oppressive and authoritarian societies. The same
fragmented selves are imposed on the masses of directed people
living in the cyber society. This dissociation process is ruled by
the relational paradox of a “dependence-independence” conflict,
which is ruled by the way individuals maintain their dysfunctional
relationships and lives, and even get stuck in these dysfunctional
relationships and lives. As a result, dissociative experiences
associated with traumatic cycles and conflicts can occur at both
individual and communal levels. In this context, dissociation is a
phenomenon located on the axis of intrapsychic and social context,
which continues to exist in a pervasive pattern that expands from
individual to society. Some intrapsychic reactions that occur by
sharing and collaborating on a culture-based basis in communities
or societies tend to transform into strong communal and collective
dissociation [3,4,9].
Individuals who criticize the dominant psychosocial structure
(culture) in a community or society, or reject this dominant
psychosocial structure (culture) are given the feeling of being
an "unusual person". The "psychosocial oppression", "cultural
impositions" and "primitive ideologies" that create a "dual
consciousness" state through the dissociogenic filters of people
living in such a dual world make it possible to divide the identity
into different parts. A fragmented collective identity emerges,
especially in minority groups, when psychosocial oppression,
cultural impositions, and primitive ideologies cause marked
dissociative conflict or cannot be neutralized by individuals and
societies [1,12]. Ozturk strongly emphasizes that the dichotomous
existence of fragmented collective identities, despite all their
differences, tries to function on the axis of holistic psychosocial
consciousness. According to the theory of dissoanalysis, the
"cultural duality" experienced in all societies of the world
makes possible the existence of multiple consciousness systems,
multiple memories, multiple realities and multiple identities
[1]. In the normal structuring process between the individual's
communal identity and self-perception, dissociation is central to
the continuity of functionality [1,32]. Ozturk emphasizes that the
multiplicity in each psychogenic element, which is closely related
to the concept of identity in normal and pathological continuity,
is the intergenerational psychological traces of dissociated selves
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[1,21]. According to the dissoanalysis theory, the psychological
traces of communal dissociation spread from the individual to
the society with the intergenerational transmission of trauma and
the intergenerational transfer of psychopathology. According to
Ozturk, dissociation is the usual psychogenic oscillations that
the subject, who has lost his/her compass, experiences over time
in order to reach the absolute reality of which he/she is phobic
and his/her original self hidden behind traumatic experiences
through multiple realities, multiple memories and multiple
consciousnesses [1,3]. The phenomenon of dissociation provides
individuals and a small part of the society or commune with
the opportunity to struggle against the dynamic conflicts and
psychopathogenic continuity created by opposing messages,
which dynamic conflicts and psychopathogenic continuity have
an interpersonal/cultural/social structure by nature. Dissociation
can function as an adaptive psychological balance tool against
traumatic experiences, psychosocial oppression and negative
child-rearing styles in the process of existence that includes the
state of subjectivity in society. This function can only be achieved
when individuals can establish an optimal balance of stimuli from
their environment and sociocultural conditions that affect their
own consciousness and awareness. In a dynamic psychological
balance process, dissociation plays a role as a basic agent that
ensures the harmonization of individuals with society and their
own selves. Both compelling dissociogenic social conditions and
individual adaptation efforts to these conditions, as well as chronic
traumatic experiences and conflicting values can lead to communal
dissociation [1-3].
According to the dissoanalysis theory, communal dissociation
comes into play as an active agent that interrupts different
psychogenic components related to identity as well as
consciousness and memory, and even creates a multiple world
perception. Ozturk, emphasizes that mass control is achieved by
dissociating the "psychosocial memory" that he conceptualized
in an identical direction with “intergenerational transmission of
trauma” and “intergenerational transfer of psychopathology”
from a negative point of view, and “intergenerational transmission
of development” and “intergenerational transfer of experience”
from a positive point of view, through chronic oppression, even
cyber suggestions, traumas and revictimizations. The main goal
in this process is to create directed/navigable human identities and
profiles. However, the dissociated psychosocial memory begins to
function as the most active agent of a long-awaited positive nature
"psychosocial revolution" after being frozen for a certain period
of time. In dissociative periods when psychosocial memory is
interrupted or frozen by directed and encompassing oppressions,
injustices, inequalities, individual and mass violence cycles are
experienced at maximum levels, and this “mass dissociation” can
only shift to a developmental focus with psychosocial revolutions
and even dissociative revolutions. While a person's identity in
traditional societies is static, continuous, fixated to sameness,
interaction, in modern societies identity is highly dynamic,
intermittent, open to innovation and external to interaction.
Ozturk emphasizes that oppressive systems and dissociative cyber
societies that are directed to destroy all kinds of individual and
social differences that have no tolerance for diversity create the
"de-uniquification trauma" [1,3,9,14].
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Dissociative Angoisse and Dissociative Narcissism
According to the theory of dissoanalysis, traumatic experiences are
practiced in two foci: “punishment” and “control”. Dysfunctional
parents often perpetrate their childhood traumas primarily in
the focus of punishment and secondarily in the locus of control.
While abusive parents traumatize their children whom they choose
as victims in the name of punishment and locus of control, they
legalize themselves by thinking that they deserve these traumatic
experiences. Dysfunctional parents are unable to control their
dissociative angoisse and direct these dissociative angoisse to
their own children as anger, hatred and violence. “Dissociative
narcissism” and “dissociative angoisse” defined by Ozturk are
experienced as a “psychopathological continuity” especially in
alter personalities of dissociative identity disorder cases [1,3,4].
When the severity, frequency and duration of this experienced
psychopathological continuity increases, the frequency, severity
and duration of self-harming behaviors in the traumatized subject
also increase, but self-harming behaviors come into play as an
agent that inhibits the traumatized subject's suicide attempts.
Dissociative angoisse, which is characterized by intense anxiety
and depression in cases of dissociative disorder, which is most
closely related to traumatic experiences, triggers all crisis
experiences ranging from self-harming behaviors to suicide
attempts in the dissociated individual, as it has a strong possibility
of transformation into major depression. In psychotherapy sessions,
angoisse in traumatized and dissociated individuals can often be
confused with anxiety. According to the theory of dissoanalysis,
angoisse is characterized by an intense state of anxiety and anguish,
in which the psychologically unhealthy part of the traumatized
subject dominates the healthy part of the traumatized subject,
both not being able to recognize the causes of the event and not
being able to predict its sudden violent emergence. “Dissociative
angoisse” appears before trauma therapists as the last clinical
manifestation of psychiatric cases before suicide attempts.
There are close relationship dynamics and function transitions
between dissociative angoisse, self-harming behaviors and suicide
attempts. Dissociative angoisse is an intense oppositional response
and call for help to the revictimization process of a traumatized
individual with a multiple consciousness system. An optimal level
of dissociative angoisse in the initial stage serves the traumatized
case to maintain its functionality, control emotions, make the right
decisions, and seek psychiatric help. However, when dissociative
angoisse occurs together with dissociative narcissism, which
comes into play as an effort to compensate for chronic childhood
traumas, it makes it possible for the traumatized individual to be
more revictimized, preventing post-traumatic growth, which has
a devictimizing mission, and even creates the greatest resistance
in neutralizing traumatic experiences. Dissociative narcissism is a
situation between normal narcissism and pathological narcissism
that occurs during or after traumatic events, but this situation has
the possibility of turning into pathological narcissism at any time.
After traumatic experiences, the subject is strongly attached to
him/herself, which he/she wants to repair by trying to heal his/
her own psychological wounds as soon as possible. According to
the theory of dissoanalysis, this self-attachment process develops
on a dissociative and narcissistic psychopathological ground
and turns into dissociative narcissism. “Dissociative narcissism”
and “dissociative angoisse” are phenomena that are phobic and
external to each other. Although dissociative angoisse increases in
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traumatized and dissociated individuals, dissociative narcissism
decreases relatively, sometimes both phenomena can be present
at the same time. Dominant and fascist leaders with “dissociative
narcissistic” personality play a maximal role in the formation of
psychosocial dissociation. Dominant and fascist leaders apparently
step in as a calming agent on behalf of the dissociative angoisses
of individuals in dysfunctional societies. Dominant and fascist
leaders with dissociative narcissism are the cruelest and ruthless
traps that traumatized individuals fall into desperately to relieve
their dissociative angoisse. While the dissociation phenomenon
is clinically characterized by interruptions in consciousness,
dissociative narcissism, dissociative angoisse, self-sabotage, selfharming behaviors and suicide attempts, social dissociation, on the
other hand, is characterized by the oscillations between obedience
and opposition to the oppressive/abusive system, social sabotage
and mass violence (i.e. wars and terrorism) [1-5,7].
Societal Dissociation
Chronic childhood traumas transform into societal dissociative
experiences concurrently with cultural traumas, and this societal
dissociation phenomenon can show cumulative effects in both
current and successive generations in a multiaxial manner.
“Societal dissociation” may occur especially after dysfunctional
dynamics associated with cultural trauma. Societal dissociation
functions in a natural orientation similar to the phenomena of
“attachment to the abuser” and “identification with the aggressor”.
Societal dissociation has left its mark on the Māori people, wellknown in history for their freedom-loving and warrior spirit. With
the influence of social dissociation reactions, the Māori people
quickly adopted Western clothes and enabled their children to
learn English at school. In addition, the Māori started trade by
selling goods and products that were important to Europeans and
that they could easily obtain. In the early periods when societal
dissociation became widespread, Māori people lived separately
from European groups in rural areas and only contacted them
for commercial purposes. The Māori people traded weapons as
well as some functional tools that were not available to European
merchants before their arrival in their homeland. As the Māori’s
access to local food sources became more difficult and European
goods became more valuable, the young Māori in particular began
to migrate from traditional to large cities to experience modern life
[1,3,22].
In the history of humanity, just like the Māori, all nations
experience societal dissociation at different rates. Especially in
Australia, various attempts have been made to increase "bicultural
awareness" due to the fact that "cultural trauma", which is a
function transition with societal dissociation, is experienced
to a large extent. Any effort to raise awareness of "isolated" or
"unrevealed societal changes" functions as an important element
of "social dissociative therapy". Academic courses and trainings on
intercultural agreement and reconciliation are now compulsory in
many institutions such as schools, universities and health services,
because societal dissociation can provide a certain control of
the destructive effects of cultural traumas and partial protection
of the functionality of individuals. According to the theory of
dissoanalysis, neutralizing the cultural conflicts and traumatic
experiences between the two societies makes major contributions
to the social masses, who were previously in the "minority"
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position, having difficulty in keeping their rituals and values
alive, to become psychologically more integrated and peaceful.
Ozturk emphasizes that communal and social dissociation creates
individuals with multiple conscious systems [1,2,22,23].
Collective Dissociation
Due to the radical threat it poses to the "humanist bond" that
integrates all world traditions and rituals in art, philosophy,
science and religion neutralizing the crises that lead to collective
dissociation should be among the most fundamental tasks
of humanity. What makes collective dissociation a social
psychological epidemic of our time is that official institutions
or organizations break the bond between individuals and social
values in a maladaptive orientation [1,24]. Being an individual
in today's postmodern society is like living in a "stack" in which
none of the parts or subsections of this postmodern society can
be fully connected or integrated. According to the theory of
dissoanalysis, solution-oriented psychosocial strategies aimed at
solving or alleviating the intense and severe tensions experienced
between the fragmentation of cultural associations and traditional
values caused by commodification and technological innovations
in all mass institutions, and the desire of people to integrate with
these cultural associations and traditional values, and the sense
of division have gained great importance. Churchill defined this
tension or conflict characterized by mass processes as "collective
dissociation". The phenomenon of collective dissociation is defined
as the separation of this group or group into parts, the alienation
of individuals from each other and the feeling of disconnection
when a group or group is evaluated as a whole. In the process
of collective dissociation, although social awareness studies are
carried out for unity and togetherness in the mass, individuals are
psychologically disconnected from the society they belong to. In
this direction, the division that arises between the self or the society
and the individual's self can cause his own self to be divided into
parts. Deeply felt loneliness, numbness and fragmentation tend to
continue to maintain their negative psychological effect, even if
the person begins to re-strengthen the bond between himself and
society by immersing himself in the dense crowd of mass society
[1,3,24].
Churchill emphasizes that collective dissociation is both a
bridge between mass society and postmodern paradigms, and a
psychological phenomenon aimed at re-establishing the integrity
between individuals and social dynamics in a certain way. Collective
dissociation also sees a mission as a challenge to the pessimistic
predictions of postmodern approaches, which advise that there is
no solution to the fragmentation of the world in psychosocial terms,
and that nothing can be done to stop this fragmentation. The most
important indicator of collective dissociation is the elimination
of the role of the public or individuals' ability to act as a whole,
both in forming an opinion on any issue and in transforming it
into a political policy and action. The psychological integration of
individuals in the mass can be disrupted by the mainstream media,
which produces content of a manipulative nature as if it were the
general acceptance of the public, with an “public opinion poll” in
which misleading results are published. People may choose to either
believe that these viewpoints represent their own attitudes or ignore
the ideas that are disseminated and imposed by the mass media.
In this direction, in both cases, the person is almost involuntarily
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dragged into a collective process where he/she is basically ignored
or dissociated by mass institutions [1,24]. The mobile dynamics
of modern societies make it easier to experience the phenomenon
of "cyber: directed/navigable dissociation" defined by Ozturk as
well as collective dissociation, in which digital communication
networks function as a dissociative agent. According to the
theory of dissoanalysis, all societies of the world are now both
controlled and managed through digital communication networks
and social media that cause cyber dissociation experiences.
“Collective dissociation” used to mean “mass disintegration”
and “psychocommunal dissociation” defined by Ozturk are not
the same phenomena, even collective dissociation is just a subdimension of psychosocial dissociation [1,9,11].
Social Dissociation
According to the theory of dissoanalysis, the most general
feature of the dissociation phenomenon experienced at maximum
rates in dysfunctional families, dysfunctional generations and
dysfunctional societies is that it interrupts the functionality of
individuals and societies and hits their integration capacities.
Dissociative experiences continue to move by evolving in close
relationship with multiple individual and social dynamics.
However, in order to outline the role of social factors in clinical
dissociative experiences, an integrative perspective is essential
[1,4,5,13]. Dissociative experiences, which are a complex and
dynamic phenomenon, are structured on a social basis and consist
of multi-axis psychological components and dynamics. Social
dissociation is a concept used in the sense of isolation from
society and dissociation or separation from the whole. In this
direction, “social dissociation” can occur frequently, especially in
cultural formations and social cults where possession experiences
are intense, in shamanistic or spiritual treatment methods [2527]. Alter personalities in dissociative identity disorder emerge
after the interaction of psychopathogenic individual dynamics
associated with traumatic experiences with dysfunctional and
oppressive social dynamics [3,6]. Dissociative identity disorder
is a psychiatric disorder that presents with objective clinical
symptoms at the maximal level and social reflections at the minor
level [1,24]. Dissociative phenomena, which become evident
with clinical symptoms, are closely related to the psychological
dynamics of actual life [1,28,29]. According to Spiegel, dissociative
phenomena are usually of an unnoticeable or imperceptible nature
and involve the interaction of cognitive and social processes
[1,30]. Dissociative identity disorder, which is the clearest form
of trauma-related psychiatric diagnoses, is minimally affected by
social dissociation, but chronic traumatic experiences on a social
basis make it possible to exacerbate dissociative psychopathology
both in dissociative identity disorder and in all other psychiatric
diagnoses. Ozturk emphasizes that the clinical manifestations of
dissociative identity disorder have “mass reflections” to a certain
extent on social dissociation [1-3]. At the beginning of the mass
reflections and foci based on social dissociation that cause the
exacerbation of dissociative psychopathology, "denial of group
violence" and "latency of dissociation" come first. Individuals
or some small communities who are exposed to psychosocial
oppression and group violence try to maintain their lives by
denying this emotional and psychological violence. In cases where
the intensity of emotional and psychological violence is low,
dissociation performs an adaptive or protective function to a certain
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extent. Ozturk emphasizes that "latent dissociative experiences" as
well as "hidden traumatic experiences" make it extremely possible
both the tendency to violence and the existence of dysfunctional
generations that expand from individual to society. According to
the theory of dissoanalysis, “hidden traumatic experiences” and
“latent dissociative experiences” function as submissive agents
of oppressive postmodern systems and dysfunctional societies [13,12].
The Dissociogenic Digital Age, Dysfunctional Generations, and
the Culture of Narcissism
The postmodern parents of the dissociative digital age are no
longer ideal role models for their children, and have even lost the
optimal level of control over them, which is essential. It is essential
that children continue to learn positive and true/real experiences
from their parents so that they can model and establish healthy
communication. Mothers and fathers, who are taken as a model
in every society in the world, are mothers and fathers who have
succeeded in being the right guide for their children and have both
developed and realized themselves. Parents who can teach their
children compassion, honesty, justice, love, kindness, production,
trust and self-realization undoubtedly raise a psychologically
integrated generation. Today, people who do not have a philosophy
of life, a moral value, a belief or a tradition can use, beat, injure
or even kill other people by perceiving other people as almost an
object. According to the theory of dissoanalysis, the culture of
narcissism has created a competitive, insensitive, dissatisfied, and
dysfunctional mass of people without a self-compass. In today's
dysfunctional generations, envy, mercilessness, exhibitionism,
jealously, egotism and incivility seem to function as apparently
normal family dynamics. At the maximum rate, youth and adults
of all socioeconomic levels apparently maintain their lives,
with passive aggressions, “interchangeable” or “reversible”
psychopathogenic identities and the “narcissism of their
pamperedness”, without knowing how to thank and apologize,
when necessary, by recklessly repeating and even intensifying the
very same mistakes in a spiral of jealousy and envy. Just like their
dysfunctional parents, growth panic, which has gained existence
on the axis of multiple consciousness, is not worth it, having
someone else do one's duties, not keeping promises, gossiping,
disloyalty, hiding information, lying, distorting reality, engaging
in unethical behavior, and sabotaging behaviors toward their own
selves as well as society are quite dominant in these individuals
[1,3,4].
This inconsistent youth group, defined by Ozturk as the
"dysfunctional generation", comes to the fore in the dissociative
digital age with its psychopathogenic features as well as its
criminogenic structures. As long as there are dysfunctional
families with narcissistic nature in all societies and all times of
the world, this “dysfunctional generation” will continue to prevail
at increasing rates. Because of borderline personality structure
components and "weak" or "disrupted" ego functions, members
of the dysfunctional generation ally themselves with all kinds of
forces without being able to distinguish between right and wrong.
Dysfunctional generations may compromise their values and beliefs
in order to gain acceptance in the face of power. The "symmetrical
and asymmetrical abuse system", which means their efforts to use
both higher and lower levels of themselves in order to gain a status
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and career, while they desire to be loved, approved and appreciated
by other people despite their hated and evil nature, constitute their
main psychopathogenic dynamic [1,4,5]. The cyberspace-oriented
lover, partner and spouse choices of today's postmodern society
have evolved into a reversible "master-slave" relationship, which
is inevitable in these sadomasochistic relationships. Dysfunctional
generations have polygamous, self-sabotative sexual relations for
self-interest and need satisfaction and shift to marginal experiences
in cyber communication networks. These experienced selfsabotative sexual relationships almost impose cyber dissociative
experiences on them. Dysfunctional generations, who are victims
of cyber traumas and cyber revictimizations, identify with their
abusers after a while. In fact, a large proportion of cyber alter
personalities find sexual partners on digital network platforms, but
there is no emotional relationship in this process. With the sexual
partners found by cyber alters, fusion and psychopathological
experiences are lived only in the focus of control and management.
The host personality implicitly rejects this cyber partner but is
forced into obedient modalities by the cyber alter personality.
The host personality tries to get rid of this sexually focused cyber
partner by finding new partners. Sexually-oriented cyber partners
with borderline personality organization create a feeling of anger
and hatred in the host personality. The cyber alter personality, on
the other hand, tries to make an apparent compromise by obeying
and submitting the dominant partner, who is usually addicted to sex,
alcohol and drugs. He/she spends all his/her energy on fulfilling
his/her orders and drifts away from him/herself to a position where
he/she cannot use his/her potential, moves away from his/her goals
for personal development and turns into a puppet who has lost his/
her creativity. Because direction and delegation has now made
him/her dependent on his/her abuser and has turned him/her into a
primitive creature just waiting for commands [4,9,11].
Unfortunately, most innocent people lack the ability to cope with
these pathological masses and individuals, and they even become
the target persons or victims of these individuals. According to
the theory of dissoanalysis, social psychopathology spreads and
communal psychopathologies exposed through this social media
are modeled by maximal human masses. Because, from the eyes
of a mentally average child or teenager, psychopathology is both
perceived and adopted as power or potency. For this reason,
children or young people either take their parents or relatives,
who are psychopathological to a considerable extent, as models or
imitate them and turn into them in an identity transition orientation.
Parents who use violent negative child-rearing styles and pamper
their children unfortunately continue to raise today's murderers,
fascist leaders, abusers and ruthless masses. You can never teach
justice, equality, humanity and compassion to a traumatized
or pampered narcissistic dysfunctional generation without a
philosophy, productivity and creativity! Due to the dissociative
dynamics of the digital age, parents have lost their control over
their children and even come to a position controlled by their
own children. Parents cannot teach their children the necessary
boundaries and distance just so that they do not lose their peace,
and a significant proportion of these children continue their lives
as internet, game and substance addicts. Ozturk emphasizes
that “pampering, which he defines as the most extreme form of
excessive permissiveness and unnecessary tolerance, causes both
interruptions and dissociative reactions on the psychological
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integration of children and adolescents, as well as violence from
the child to the parent”. The "digital family model dynamics" of
today's postmodern society, which creates communication chaos
in the home by bringing the child and the parent to the same
status, is one of the main elements of the chain of violence from
child to parent and even from parent to society. On this axis, the
new world order, in which the abnormality is almost normalized,
has started to be structured rapidly on the axis of "psychosocial
dissociation". With the effect of psychosocial dissociation,
individuals with narcissistic personality disorder and megalomania
take their revenge for their traumatic lives by directing their anger,
which stems from their own complex attitudes and irrecoverable
inadequacies, to psychologically normal and innocent people.
In psychosocial dissociation experiences, incompetent people
who make irrational decisions in a hysterical blindness siege
become managers and administrators or are promoted unfairly,
while logically talented and creative people are placed in more
secondary and passive tasks. This process constitutes the main
source of all kinds of mass crises and chronic dilemmas, even
childhood traumas, wars and genocides in all systems and groups
[1,3,4,7,9,31].
Digital Communication Networks as a Dissociative Agent, and
Social Abdication of Consciousness
According to the theory of dissoanalysis, the digital age both
imposes and sustains individuals to adapt by dividing, apparently
with the promise of a more functional and more desirable life
experience. This effort to adapt by dividing has transformed
the existing traditional society structure into a cyber society
structure on a dissociogenic ground, bringing with it the multiple
selves, multiple memories, multiple lives and multiple realities
of individuals. The psychosocial changes and transformations
of individuals and societies have followed a rather slow course
throughout history. However, digital communication networks
and social media platforms, which have been used by individuals
with increasing frequency, severity and duration, have accelerated
this psychosocial change and transformation. Being a member
of cyber communities or societies with their own rules and
forms of communication has become an indispensable priority
for almost every individual. In this context, dissociative digital
communication networks or technology-mediated communications
cause major psychosociopolitical changes and transformations,
even development, in the psychological, sociological and political
dimensions of individuals in today's postmodern society, and
normalize the "psychosocial dissociation" and especially the
"social abdication of consciousness" by revealing new human
profiles. Ozturk emphasizes that “reality change”, “reality
plurality”, “memory blur”, “identity confusion” and “cyber alter
personality”, even “social abdication of consciousness” are created
in postmodern societies through digital network platforms and
social media applications. In postmodern societies, cyber controls
are carried out through "digital abuse", "digital addictions" and
"cyber traumatization", and individuals are especially addicted to
social media in this cyber control orientation. Oppressive systems
and fascist leaders have transformed traditional societies into
cyber societies in order to track, record and manage individuals
more easily. Today, cyber masses are both controlled and managed
through the social abdication of consciousness [1,9,14,32,33].
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Interpenetration of Cyber Reality and Absolute Reality in
Postmodern Societies
According to the theory of dissoanalysis, digital communication
networks and social media applications, as a dissociative agent,
normalize dissociation -especially cyber dissociation, which
bridges the clinical dissociation with the dissociation of actual life
and enables a “bilateral psychogenic transition”- at the maximum
level by differentiating the consciousness systems of individuals in
today's society compared to individuals in the recent past, and by
revealing new human profiles. Digital communications continue
with interruptions, just like the psychogenic nature of a dissociative
experience. In other words, digital communications are identical
with dissociative experiences in terms of their psychogenic nature.
Today, as a necessity of the digital age we live in, we have to
learn to adapt and be more functional by dividing. Adaptation
by dividing continues to encompass us with multiple realities,
away from absolute reality. This encompassment brings together
multiple selves, multiple lives, multiple memories, multiple
consciousnesses and multiple realities, especially in today's digital
age [1,3,9]. Now, individuals of postmodern societies have been
enslaved, anonymized and de-differentiated in parallel with the
limited and even guided options offered to them in cyberspace.
Online movements and shares of people in digital communication
networks are recorded, directed, managed and even controlled
by a cybernetic system. In this direction, Ozturk conceptualized
cyber dissociation as "directed/navigable dissociation". “Cyber
dissociative experiences” come into play as a psychogenic
defense that protects the mental structures of individuals in the
narcissistic, grandiose, exhibitionist, spectator, competitive and
merciless nature of this digital age, and eventually turns into cyber
dissociation. Now, individuals have an external or internal cyber
life and a real life to each other. The individual, who is almost
“stimulated and novelty seeking addict”, begins to experience
oscillations between cyber and real life. Under the imposition of
oscillation, the individual begins to phobicize or even dissociate
these two lives from each other, with the effect of both childhood
traumas and recent actual and cyber traumas. In this direction,
the individual cannot integrate his/her cyber life with his/her real
life at the maximum or optimal level and experiences a "cyber
split". Now, the single and original life that the individual wants
to complete becomes doubled in the focus of "cyber identity"
and "true identity", and even the individual begins to experience
amnesia, anger outbursts, identity changes, self-harming behaviors,
consciousness interruptions and loss of control in the psychiatric
alure of clinical dissociation in which he/she is trapped. According
to the theory of dissoanalysis, digital communication networks
and social media applications create cyber dissociation in cyber
society individuals as a dissociogenic agent. For the individual,
cyber reality is no longer a virtual simulation just like a cyber alter
personality, it is more real than reality, and absolute reality itself has
now been transformed into cyber reality, and even absolute reality
and cyber reality have become the same, that is, cyber reality has
become the "identical twin" of absolute reality [1,3,9,11,14,33].
Hypothetical Denial, Creational Dissociation and Authentic
Reality
According to the dissoanalytic theory, the phenomenon of denial
is constructing a new reality or ignoring these realities in the face
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of both absolute and traumatic reality, which is psychologically
painful, with the effect of flashbacks of traumatic experiences that
strongly attack the individual's deep memory and consciousness.
Dissociated individuals record first-time copies of their traumatic
memories in their deep memories. There are multiple copies of
traumatic memories in different memories, as each traumatic event
is tried to be neutralized over and over again through flashbacks.
These copies of the traumatic event are essentially identical, but
the earliest copy recorded in deep memory contains the most
extensive details about the traumatic event. “Hypothetical Denial”
was conceptualized by Ozturk as a fundamental phenomenon
associated with multiple consciousness and multiple memory
systems. Hypothetical denial shows an identical existence with
“creational dissociation”. “Creational dissociation”, is the
experience of consciously and for a certain period of time being
away from one's self, identity and values in order to put forward
a new approach by focusing on a specific scientific, artistic
or theoretical goal. Hypothetical or conjectural denial is the
individual's reaching authentic reality by denying the absolute
reality after experiencing creative thinking styles, alternative
emotion acquisitions, marginal imaginations, new definitions of
objects, integrative mental processes and original sensations in the
systematic of a harmony of intuition and logic. Hypothetical denial
is the ability to grasp, construct and define a more fundamental,
more original and more functional reality in the face of a possible
rejection of reality. Hypothetical denial is actually the creational
experience of a conscious dissociation structured in the name of
"a specific purpose" and "experience of a new reality". Ozturk
argues that "psychopathogenic hypothetical denial" dynamics that
occur during or after traumatic experiences are an active agent in
the formation process of alter personalities in dissociative identity
disorder. Psychopathogenic hypothetical denial also comes into
play in psychosocial dissociation processes. The hypothetical
denial phenomenon is a planned short-term "associative
dissociation" experience that continues to spread rapidly in the
focus of a more preferable creative thinking style on behalf of
today's society. Any reality that loses its functionality is doomed to
be transformed, to experience denial or reject even to be ignored!
Ozturk, a trauma therapist, dissoanalyst and psychohistorian,
argues that all kinds of oppressive systems in human history,
like mass traumatic experiences, have created "psychosocial
denial" and "psychosocial dissociation" and that new psychiatric
diagnostic criteria and subtypes of clinically related dissociative
disorders should be established, since mass traumatic experiences
and oppressive systems create multifocal interruptions in the
psychological integration of individuals [1,3,9].
Dissociative Denialism versus Denial of Traumatic Reality
According to the theory of dissoanalysis, “dissociative denialism”
is the act of denying the traumatic reality and trauma self of the
individual who experiences interruptions in internal and external
locus of control after psychosocial traumatic experiences.
Ozturk emphasizes that as the frequency, severity and duration
of psychosocial traumatic experiences increase, the individual
rapidly transitions from dissociative denialism to a dissociative
disorder. According to the theory of dissoanalysis, the dissociated
subject's "ignoring" or "rejecting" the traumatic reality and
the trauma self causes the pluralization of absolute reality and
even consciousness. According to Steiner, while the capacity
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of individuals to observe the truth is strong, reality itself can be
interpreted distortedly by these individuals, which in the process
of interpretation emerges the "phenomenon of denial". Steiner
also states that denial is "a borderline state of reality". There
are function transitions between false representations involving
the denial of reality and dissociative defense mechanisms that
manipulate the perception of reality and result in the violation of
reality [1,3,35]. According to the theory of dissoanalysis, absolute
reality disappears at maximal rates in crowds and loneliness, so
that real reality experiences can only be experienced by mirroring
through "identical bilateral communications" [1]. Ozturk states
that there are psychosocial oppressions, childhood traumas,
violence-focused negative child-rearing styles and dysfunctional
family dynamics in the etiology of both the dissociative denial
phenomenon and dissociative denialism. According to him,
"psychopathological denial" symptoms that maximally move
away from absolute reality are the major predictors of a psychiatric
disease which is closely related to psychologically challenging
experiences, namely "dissociative disorder" [1,3,4]. In terms of
psychotraumatology and psychohistory, denial is a dissociative
phenomenon that spreads pervasively on both the individual and
social aspects. Individual and social denials are the major agents
of psychosocial dissociation. According to Ozturk, psychosocial
dissociation enables the existence of a fossilization in the focus of
a denial of development of the masses and even enables the staging
of the historical repetitions of the cycles of violence, which are
accompanied by all abdications of consciousness extending from
the individual to the society. Psychosocial denial, on the other
hand, dissociates the holistic memories of all nations in the world,
creating profiles of ruthless and unfair people who are both willing
to obey and tend to wage wars [1,4,7,35,36]. According to the
theory of dissoanalysis, dysfunctional individuals both shy away
from and hate him, think they love him, and fall under his control
by denying their traumatic past and establishing an unrealistic
and even delusional ambivalence with a dominant and fascist
leader in an abdication of consciousness orientation. Traumatized
and dysfunctional individuals try desperately to experience the
feeling of being able to hold on to their alienated society, while
volunteering to obey their reversible identities with an authentic
and even delusional ambivalent bond established with an identical
dominant and fascist leader, since they live in a dissociative,
narcissistic and psychopathogenic encompassment [1,4,7].
Dual Consciousness, Multiple Consciousness, Developmental
Migration and Creational Dissociation
“Dual consciousness” is the internalization of the difference
between how others “negatively” see you and how you “positively”
see yourself. In order to scientifically reveal the effect of culture
on trauma and dissociation, psychosocially focused "dual
consciousness" and "cultural identity change" studies should
focus on both normal and psychopathological aspects [37-39].
According to the theory of dissoanalysis, individuals exposed to
two dominant cultures for long periods of time experience dual
consciousness in a cultural duality. Immigrants' experiences of
dual consciousness and cultural dissociation continue even if they
return to their homeland [1-2]. Mensah, a South African immigrant
working at a mostly white university with students and academics
in the central United States, has explored the phenomenon of
"dual consciousness" from the perspective of a psychotherapist.
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With this perspective, he defined the self, which is characterized
by individuals' awareness capacities and abilities for their dual
consciousness, as "hybrid me-ness". The concept of consciousness
in Mensah's dual consciousness phenomenon is more identical
with the presence of "stranger" in a cultural environment that is
relatively inflexible in terms of psychogenicity than race [40].
In this dual consciousness process, there is an intense struggle
for the integration of different selves with various psychosocial
contexts [1,37]. Ozturk defines permanent city or country change
as "developmental migration", which serves for a positive
restructuring of one's self in a way that will enable one to get rid of
the negative living conditions and psychopathogenic dynamics and
enable them to use their potential [1,3,41]. According to Ozturk,
unlike in forced migrations, "creational dissociation" rather
than dual consciousness is experienced on behalf of individuals
with psychological integration in developmental migrations.
“Creational dissociation”, to put it once again, is the experience of
consciously and for a certain period of time being away from one's
self, identity and values in order to put forward a new approach
by focusing on a specific scientific, artistic or theoretical goal.
Developmental migration-oriented creational dissociation, on the
other hand, is the experience of leaving permanent and innovative
psychosocial traces by establishing positive associations of an
individual who strives to live with a focus on freedom and change in
a society below the average in terms of socioeconomic and cultural
values and by establishing positive associations in a society above
the average in terms of socioeconomic and cultural values, where
the individual is positioned through developmental migration,
on both their original and acquired countries, according to the
theory of dissoanalysis. Creativity continues to exist as the highest
achievement of developmental migrations in a challenging and
adaptive dissociogenic life orientation. Developmental migrations
are the most permanent psychosocial dynamics that break the
chaotic negative life experiences and chronic traumatic life cycles.
Ozturk states that the main motivation of the developmental
migration process is the individual's effort to escape or get rid of the
psychopathological, primitive and violent negative child-rearing
styles applied by both his own family and his own society. The fact
that individuals reach a more humane life at the intergenerational
level after this process is the "psychogenic pump effect" of migration
defined by deMause [1,3,7,19,42]. Ozturk emphasizes that dual
consciousness and multiple consciousness are locomotive agents
in individual and social denial dynamics, that "psychopathological
denial" makes it possible for individuals and societies to create
"illusory consciousness systems" that isolate themselves from
absolute reality [1,3,43]. However, being a radical supporter or
captive of a singular consciousness system further distances both
individuals and societies from the perception of absolute reality.
According to Ozturk, it is only possible with “psychocommunal
association” that people can grasp the absolute reality of their
double consciousness and even the multi-consciousness system
more easily [1,2].
The Dissociogenic History of Humanity, and Psychocommunal
Association
“The traumatic and dissociogenic history of humanity”, according
to the theory of dissoanalysis, continues to function through "reality
denials", "trauma denials" and even "denials of trauma" which
repeat in the duality of harmony and disharmony experiences that
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are external or tangential to each other in a dysharmonic dynamism
of dystopian symbols, signs and fictions, which are almost a
nightmare on the psychosocial axis in all times and societies
of the world. In the variable rate stimulus bombardment of the
digital age, it is very difficult for most individuals and societies to
accept reality as it is or as it exists. These individuals and societies
are more prone to accept reality by evolving, changing or even
pluralizing it in their inner focus, so that absolute reality can never
be perceived in its original and singularity in psychosociopolitical
platforms! Dissoanalytically, oppressions, negative child-rearing
styles, childhood traumas, lack of stimuli, multiplicity of stimuli,
lack of optimal knowledge and experience cause dissociative
denials and metamorphoses on “psychosocial consciousness”
and “awareness of absolute reality”. Today's people, who have
undergone a psychosocial transformation, are now in a structure
that can be controlled, monitored, recorded, backed up and even
traumatized by the systems in which they live, and this "external
manageability" severely traumatizes and dissociates them.
Psychopathogenic dynamics originating from both "individual/
clinical dissociation" and "psychosocial dissociation" experienced
in the face of "traumatization" and "alienation" and even "deuniquification" processes caused by oppression and control in
postmodern societies make the existence of mass violence cycles
possible. Ozturk emphasizes with great importance that nations and
communities are "controlled", "obedient" and even "managed" by
creating "psychocommunal dissociation" by the oppressive systems
and fascist leaders in which they are imprisoned [1,4,5,7,9,12].
According to the theory of dissoanalysis, it is possible to
experience both dissociative disorders and post-traumatic
stress disorder as well as dysfunctional family dynamics for
centuries through “intergenerational transmission of trauma”
and “intergenerational transfer of psychopathology”. Feelings
of compassion and justice can never be taught to a primitive
generation (or to their fascist leaders) that is raised with childhood
traumas, non-empathetic violence-focused child-rearing styles
and dysfunctional communication dynamics which are either
"semi-consciously" or "interrupted-consciously" experienced in a
dissociogenic family atmosphere that mostly serve as a punishment
tool. In any case, a person who lacks compassion and justice
cannot be a real leader and even drags his own society into the
process of "intergenerational fossilization". Ozturk, a dissoanalyst
and psychohistorian, defined the phenomenon of "fossilization" as
an integrated and transitive "circulation of violence" that emerged
after the spread of child hostility and misogyny in families
that adopted negative child-rearing styles from individuals to
society. “Intergenerational fossilization” is the transformation
of dysfunctional families that adopt and practice negative childrearing styles into violence-oriented and anti-developmental
vandal societies by creating a “unity of outdated consciousness”,
and that both violence-oriented and anti-developmental vandalist
societies prevail on the intergenerational axis. Justice, innocence,
compassion, creativity and loyalty begin to disappear as well as
durableness, science, philosophy, art and civilization in societies
in fossilization processes at all times of humanity. The fact that
an advanced part of these societies can create a developmentallyoriented break by exceeding the average can only be realized
through just wars, innovative and dissociative revolutions or
developmental migrations that emerged after the extensive periods
of time [1,4,7,14].
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Functional/normal families are the primary and fundamental factor
behind the functioning of psychosocial association, communal
dynamism and social mobility as a transformation or even a
development experience. According to Ozturk, families are the
smallest and most complete whole, which determines both the
main feature of a nation's integration, dynamism or stagnation,
as well as its mode of existence, and is responsible for every
action of psychosocial processes associated with the mass spirit
of that age! A society of functional families, characterized by
maximally positive communication dynamics and empathyfocused child-rearing styles, favors justice, peace, and equality.
Violently-oriented and anti-development dysfunctional families
and the "intergenerational fossilization" process, in which these
dysfunctional families are the active agents, play a fundamental role
in the emergence of wars and terrorism. The dissociative dynamics
in cycles of domestic abuse are also socially reactivated in the
processes of war and terrorism. In terms of psychotraumatology
and psychohistory, these re-activations are the clearest indicators
of family psychopathologies and childhood traumas in pro-war
and pro-terrorism individuals. Because only in the focus of a
"developmental consciousness unity", individuals or societies that
are psychologically healthy and integrated can create a new peacebased world by teaching their children primarily reality, empathy,
loving nature, being compassionate and fair in the intergenerational
process! According to the theory of dissoanalysis, a new world
based on peace, empathy and reciprocity is possible with the
combination of "psychocommunal association" and "psychosocial
association" experiences, which Ozturk defines as "mass
integration". Psychocommunal and psychosocial associations can
only be experienced in a society when the maximum number of
individuals raised without trauma is present [1,4,5,7].
In the psychocommunal and psychosocial consciousness alliance
systems, only major dissociative revolutions and dramatic
developmental migrations can enable regeneration and renewal,
psychosocial coping strategies that no longer work, and negative
child-rearing styles to be left in the past or in the past. Psychosocial
traumatic experiences and oppressions can only be destroyed by
the developmental actions of a creative and libertarian dissociative
revolution. Today, countries show maximum tolerance to
immigrants or refugees because it is not an ordinary life experience
that an advanced part of society, who grows up from within the
society, exceeds the average and creates a break in the direction
of development as in the migration process. Of course, some of
the thousands of people who have migrated from all countries and
societies of the world will take great steps for the development
of both themselves and the history of humanity by leaving their
negative life experiences, traumatic experiences and dissociative
reactions in their past or where they live at that moment. According
to the theory of dissoanalysis, cultural secessions that emerged
after great and dramatic migrations at all times in human history
can pave the way for individuals who want to take a step forward,
making it possible for a new normality, a new human profile and a
new functional family structure to exist in a new society. According
to Ozturk, "dissociative association" is the most mightful catalyst
of "psychocommunal consciousness alliance" and "developmental
migrations". However, the phenomenon of "psychocommunal
dissociation" brings with it experiences of mass control and
management in relation to oppression [1,3,4,7].
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Psychocommunal Dissociation: Experiences of Mass Control
and Management
Individuals, communities and societies, and even the world,
are both controlled and managed by the oppressive systems
that live in the space from the traumatic and dissociogenic
history of humanity to the present, creating a denial-oriented
"psychocommunal dissociation". As well as the trauma of
denial, denial of reality and trauma constitute the main sources
of all dissociation phenomena that spread from the individual
to the society [1,2]. However, social dissociation focused on
experiencing the whole is actually a utopia, even a dystopia.
When utopias are realized or noticed, they turn into a dystopia.
In fact, with a more realistic approach, all utopias are actually
dystopias. Society is utopian to the community and was created
deliberately as a controllable nature by dominant systems. Because
all individuals forming the society are not likely to be dissociated
at the same time and on the same “external or internal subject”.
Communities come together to form society, and the communal
dissociations experienced individually in these communities are
transformed from psychosocial dissociation to mass dissociation.
The notion that society, made up of individuals and communities,
is monolithic is completely unrealistic. Just as ideas or actions
that are subgroups of a mainstream thought or dominant system,
communities within the same society experience their own unique
dissociations. Dystopic fictions and dystopian cultures are far from
establishing an obstacle or a barrier to dissociative experiences
for whatever reason, even they are dissociative agents that force
people to obedience and compliance modalities. Oppressive
systems produce dissociative dominant cultures and modalities
that enforce obedience for society, communities, and individuals.
Minor proportions of societies, communities, and individuals who
do not ally with oppressive systems or oppose dominant cultures
completely reject all obedience and control-oriented modalities.
However, more moderate individuals, communities and societies
in a major proportion may unite in an opposing subculture focus.
In certain time-outs, growth-oriented subcultures can become
pervasive and become the norm. Communities establish more
related and more reciprocal ties with the subject, either directly
or indirectly. Societies, on the other hand, have a more tangential
and more virtual orientation in terms of direct relationship with
the subject. Ozturk has defined them as “psychocommunal
dissociation” because the dynamics of “communal dissociation”
experienced in communities and in the inner clusters of societies
take place and function on a psychogenic basis. Communal
dissociation, psychocommunal dissociation and psychosocial
dissociation are phenomena that have both function transitions
and close relationship dynamics with each other and are also
subgroups of mass dissociation. Ozturk strongly reports that there
is a spread from psychological/clinical dissociation to communal
dissociation, from communal dissociation to psychocommunal
dissociation and in this respect, “maximal social dissociation” or
“holistic dissociative structure” is psychosocial dissociation itself
[1,2,7,18].
According to the theory of dissoanalysis, there is a distinction of
maximal importance between the communal and the social. So
much so that this distinction, the dissimilarity between community
and society, is a fundamental difference that has long been
scrutinized in the orientation of sociology and social psychology
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paradigms [1]. The concepts of society and community are at
the center of the sociological system of the German Sociologist
Tönnies. Community refers to the natural and organic forms of
group existence, while society refers to the artificial group held
together for a conscious common purpose. While the community
arises from the organic relationship of man with his environment,
from the spontaneous bonds that develop between individuals
and groups; society, on the other hand, arises from the selective
relationship of man with his environment, from the artificial bonds
that develop between individuals and groups [1,44]. Tönnies'
distinction between community and society is similar to French
sociologist Durkheim's concepts of "mechanical solidarity"
and "organic solidarity", which focused on demonstrating the
transformation from traditional society to modern society. Tönnies
sees community and society as two different compositional groups,
explaining in depth the changes in social relations caused by the
transformation of traditional rural society into modern industrial
society and the way these interactive masses come together in the
form of the transformation process from community to society
[45]. According to the theory of dissoanalysis, the hypothesis
that a society has a completely monolithic culture, traumatic
experiences, and dissociative experiences is purely an illusion.
Because the society consisting of communities is a large and
apparently ideal structure where psychosociological transitions
are experienced, while the community is a more vital reciprocal
structure for the establishment of spontaneous communications
and the realization of absolute reality. According to Ozturk, the
community is more real than the society that while the dynamics of
close relationship, compassion, cooperation, companionship and
empathy are dominant in the community, fashion, competition,
exhibit, control and direction are dominant in the society [1,2].
According to the theory of dissoanalysis, individual and social
denials are experienced externally to each other at minimal rates,
while at maximal rates they are experienced internally to each
other. On the axis of psychotraumatology, “individual denials” and
“social denials” are identical to each other. In this direction, the
phenomenon of individual dissociation cannot be fully perceived
without understanding the "psychocommunal dissociation"
defined by Ozturk [1]. In terms of modern psychotraumatology
and psychohistory paradigms, everything that is social in humans
is actually a psychogenic existence, and this psychogenic existence
encompasses the whole from the inner world of the individual to
the relational world. According to Lloyd deMause, the doyen of
psychohistory, the concept of so-called "social structure" is the
split of large communities into small representative groups with
specific roles within the group fantasy. Representation groups
consist of individuals who have commonalities in defense
mechanisms and child-rearing styles. Group fantasies necessitate
the formation of hierarchy within themselves in the tendency to
create social violence. In human history, places of worship such
as temples, churches, synagogues and mosques are examples of
representative groups. Places of worship are considered social
institutions that represent group fantasies of "commitment".
In addition, representational groups such as the army, the state,
capitalism and revolution are defined in psychohistory. The
army represents the “birth” group fantasy, the state “care” group
fantasy, capitalism “property” group fantasy, while the revolution
represents the “end” fantasy of outdated negative child-rearing
styles, even a “development” fantasy [1,2,7,46,47]. Today, modern
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psychotraumatology has undertaken an important mission in the
emergence of trauma-focused and effective new psychotherapy
methods. The doyen of modern psychotraumatology and a
science icon, Pierre Janet's "Psychological Analysis" method,
which focuses on trauma and dissociation in a comprehensive and
innovative style, still continues to guide trauma therapists. The real
history of trauma and dissociation began with the scientific studies
of Pierre Janet, who made the first operational definition of alter
personality as "successive existences" [1,2,48].
According to Ozturk, the pioneer of the modern psychotraumatology
movement, when the ratio of development-oriented and
psychologically integrated individuals to the average increases, a
new prudent human profile and functional family model are made
possible to exist in the society. The family is both the most important
and the most valuable psychogenic agent of the society in which
knowledge, experience, compassion, justice, loyalty, tradition and
strategies for coping with traumatic experiences are transferred
from parent to child in intergenerational development. In this
transfer, negative reinforcements can take place as well as positive
reinforcements, so that intergenerational alteration functions in two
externally opposite directions, "intergenerational development"
and "intergenerational fossilization". The holistic movement of
these families, which are the most valuable and important agents
of the psychosocial network, may carry a country to an orbit where
science, art and human values are at the forefront; it may also
expose that country to traumatic and dissociogenic life experiences
that are fed or strengthened by wars and even genocides in a spiral
of anger and revenge. In this orientation, mass psychopathologies
continue their psychotoxic existence in a negative relationship
with "intergenerational development" and a positive relationship
dynamic with "intergenerational fossilization" which consists of
two components, “intergenerational transmission of trauma” and
“intergenerational transfer of psychopathology”. Intergenerational
fossilization has ensured that most countries and societies that
do not value women and children, reject absolute reality and
are comforted by their own delusional existence, are eventually
doomed to go out of existence [1,3-5,7]. Dissoanalysis theory
emphasizes that intergenerational fossilization occurs through the
holistic movement of traumatized and dissociated dysfunctional
families [1].
Identity Transition, Identity Penetration and Identity Diffusion
in Postmodern Societies
According to the theory of dissoanalysis, the concepts of
"identity transition" and "identity penetration" are handled in
two dimensions, individual and social, in the orientation of the
phenomenon of "psychocommunal dissociation". Dispersing or
losing one's self in another person is conceptualized as "individual
identity transition", while a person's dispersing or losing him/
herself in any group or society is conceptualized as "social identity
transition". Identity transitions turn into the phenomenon of
"identity loss" through traumatic experiences and psychosocial
oppressions, resulting in the process of penetration of dominant
cultures and political systems into the identity of individuals at a
major rate and this penetration process is defined in two different
ways as “individual identity penetration” and “social identity
penetration”. Individual and social identity influences that develop
in the face of oppressive systems are encountered quite frequently
1377

doi: 10.5455/medscience.2022.08.76						

in both asymmetric and manipulative life forms and in command
and obedient life forms [1,3,7,12]. Dysfunctional individuals
and societies give their votes at maximal rates to outdated
political leaders who, like themselves, have dysfunctional,
fascist, narcissistic, megalomaniac and borderline personality
organizations. According to the theory of dissoanalysis,
traumatized individuals with borderline personality organization
fixate on a fascist leader with a borderline personality organization
in order to control and manage themselves in a fossilization focus
and iconize him. Being controlled and managed by a fascist leader
does not hurt or traumatize them because that leader is a mirror
image or a prototype of individuals in a dysfunctional society or
even a soul mate of their own psychopathological identity!
In postmodern and oppressive societies, dissociation functions
as reactions or phenomena that have both adaptive and
psychopathogenic orientations external to each other. According
to Ozturk, submissive identities that submit to psychosocial
oppression and experience an identity split cause identity diffusion
by influencing or penetrating some of the unsubmissive identities.
“Identity diffusion” is when individuals' identities become identical
to each other in the direction of obedient modalities in the face of
psychosocial oppression. According to the theory of dissoanalysis,
the dissociogenic orientation of obedient or submissive individuals
makes it possible for fascist leaders or other dominant individuals
to make an identity transition on them. After this mass identity
transition, individuals turn into fake and virtual identities that
move in "heaps", have lost both their subjectivity and autonomy,
become robots, have lost their individual life compass, controlled
and managed by digital communication networks and social media
applications, identical or congruent with each other but far from
reality. At the moment of and right after the ruptures in individual
and social development, history is almost frozen and fixated at
the same time. Staying fixated at the same time causes a negative
psychosocial shift from the focus of intergenerational development
to the focus of intergenerational fossilization [1,4,9,12].
The Phenomenon of Identity Atrophy in Postmodern Societies
According to the theory of dissoanalysis, individuals who
experience psychocommunal dissociation in the face of oppression
and control-oriented traumatization in postmodern societies are
almost trapped in the phenomenon of "identity atrophy", which has
two components, "identity dissolution" and "identity narrowing"
defined by Ozturk. “Identity dissolution” is the dissociogenic
reaction of the individual in the tendency to obey in the face of
oppression and control, moving away or even breaking away from
the original aspects of his identity, and this process of distancing
and breaking away from his identity shifts him to a conformist
focus. “Identity narrowing”, on the other hand, is the alienation
of the individual who has a dissociative reaction in the tendency
to obey in the face of pressure and control, the alienation of his
own identity, ignoring that his identity does not exist, and even
restricting or reducing it. Individuals with identity atrophy are
dragged with irresolute euphoria after fascist leaders, who they
believe to be heroes or are persuaded to be heroes, who are their
so-called saviors. This involuntary euphoria makes it possible
for fascist leaders to give themselves an identity penetration and
identity transition. Identity atrophy is the process of transforming
into a controllable and reversible psychogenic structure after
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individuals narrow their self-identity by giving control of their
own identity to their oppressors for simple interests in the face of
oppressive system, symbiotic relationship and alternating foci of
abuse. This reversible psychogenic structure causes multiple life
philosophies, multiple consciousness and memory systems to be
experienced at the same time in the same individuals, which can
contain both harmony and disharmony on a dual axis [1,3,9,12,14].
Dissociative Projective Identity Transition: A Modern Theory
of Psychohistory and Psychotraumatology
“Theory of Dissociative Projective Identity Transition”, was
structured by Ozturk on the axis of modern psychohistory
and psychotraumatology and focused on the analysis of the
holistic dynamics of the processes of “denial of reality” and
“psychocommunal dissociation”. In human history, social
structures and the leaders of these social structures are fundamental
parts of the formation processes of psychoclasses [1-3]. According
to Lloyd deMause, the doyen of psychohistory, leaders in this
context are the main personalities who are the carriers of the
unusual projective identifications of group fantasies [46]. The
unfortunate situation of the leader and the people of the other
country, which the fascist leaders suddenly became paranoid
and turned into an object of hatred before the war, results in the
experiences of psychocommunal dissociation within the societies
living in the same country with the fascist leader. The pro-war
rhetoric and actions of the fascist leader are often disapproved by
a major mass, comprising more than half of his own population
[1-3,7]. Ozturk defines the “dissociative projective identity
transition” that functions through transfer of a features that they
already possess but deny or disgust, or parts that they want to
remove from themselves, to the other party that they choose as an
"enemy" or "victim" (by dissociating them from themselves and
perceiving them as if they belong only to them) by individuals
after having become paranoid, as the main defense system of the
dynamics of hostil communication, wars and genocides within and
between communities or societies. The part(s) of the individuals
themselves, which are desired to be dissociated and not desired,
are transferred or even reflected to the other party, who is selected
and marginalized as the object of hatred. In this transfer and
reflection process, the “individual” or “mass: community/society”
is traumatized and dissociated and forced to differentiate from its
essence. In the orientation of an internal cognitive distortion as
“you are only what I see, what I want to see, even what I want you
to seem!”, a dissociative chaos is created by hyperempathically
perceiving and predicting which defenses the other individual or
the mass will use. At the same time, the individual or mass chosen
as the enemy or victim is made responsible for this crisis and
almost turned into a hate figure [1,2].
Ozturk states that psychocommunal fantasies related to wars,
genocides and massacres are realized through “dissociative
projective identity transition” in a different direction than projective
identification. “Dissociative Projective Identity Transition”, is
defined as the transformation of the desire to impose the parts of
one's own identity, which he rejects in his own self-identity, to
another's identity by force, into action on the axis of an "internal
cognitive distortion of reality". Communities and societies, just like
individuals, turn their desire to impose the parts they reject in their
holistic self-existence to the identities of other communities and
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societies by force, on the axis of "internal cognitive distortion of
mass reality". Dissociative projective identity transition processes
are experienced both individually and communally during or after
“trauma denials” that every experience experienced communally
or socially is a psychogenic existence [1-3].

underlines that denial in trauma cases inhibits self-harming
behaviors and suicide attempts [1-3]. According to the theory of
dissoanalysis, wars, genocides and massacres represent the selfharming behaviors of societies as psychocommunal fantasies, and
childhood traumas underlie these social self-harming behaviors.

Dissociative projective identity transition, which spreads from
individual to society, creates the phenomenon of "psychocommunal
dissociation". On the other hand, psychocommunal dissociation
comes into play as the main motivator of wars, genocides and
massacres. The most basic psychocommunal fantasy associated
with wars, genocides and massacres is the phenomenon of
"objectification". In a denial of reality, individuals and societies
are traumatized, and individuals and societies that are almost
sacrificed by their oppressors or abusers can be cut like cardboard,
thrown from a height like a vase, and shot like prey, because
they are objectified in this denial of reality. Ozturk emphasizes
that as psychosocial dissociations create clinical dissociations,
clinical dissociations also create psychosocial dissociations with a
holistic structuring. In fact, psychosocial dissociation and clinical
dissociation are maximally conjugate phenomena. In this context,
the dissociated individual, who is traumatized and controlled and
managed, can cut him/herself like a cardboard or throw him/her
self from a height like a vase because he/she is both objectified and
perceives his/her own existence as an object. In oppressive and
postmodern societies, denial of reality is experienced at maximum
rates on behalf of individuals and societies that perceive their own
existence as an object. Reality denials or denials of reality, are
experienced by both abusers and victims. The abuser tends to ignore
the pain he inflicts, the victim the pain he experiences. Because the
“denial of reality” hits the “synthetic functions” of the ego, the
oppressor or abuser cannot grasp the gestalt and can easily tolerate
the pain it creates on the other side. Denial of reality is largely
fueled by psychosocial oppressions, violent negative child-rearing
styles, dysfunctional family dynamics, and childhood traumas.
The denial of reality intensifies at the moments when “rejection
of guidance” and “anti-developmental” experiences continue in
individuals and societies. When denial of reality becomes severe,
individuals transition to an abusive identity, become pro-war, and
traumatize and even dissociate people [1,3-5,7].

Denial Trauma

Individuals and societies that deny absolute reality live as enemies
of science, art and philosophy, and by putting into action all
kinds of marginal and fusion psychopathological relationship
patterns, they target women, non-heterosexuals and children in
a heteronormative and violence-oriented primitive culture focus
and even specifically choose them as victims. According to the
dissociative projective identity transition theory, heteronormative
communes or communities try to get rid of the intense anger, shame
and guilt they feel in the face of their own psychopathological
dilemmas, marginal and dual lives by stigmatizing, traumatizing
and dissociating innocent people. Reality is lost in the crowd
and in loneliness, and absolute reality experiences can only be
experienced through "identical bilateral communications". In
this direction, being in the crowd and being alone significantly
increases the degree of denial of reality. The denial of reality is
actually escaping from reality or even ignoring that it does not
exist, which in this respect is a purely dissociative reaction. In
the clinical perspective, suicide comes into play as an inevitable
end for dissociative cases who cannot deny the reality. Ozturk

According to the theory of dissoanalysis, “trauma denials”
are trapped to dissociative defenses in an individual or social
orientation as a distancing experience from negative life events.
Trauma denials initially serve to adapt just like dissociative
reactions and dissociative defenses, but eventually turn into an
individual and social psychopathology. Long-phase trauma denial
begins to be experienced as a "denial trauma" as soon as it prevents
the processing, that is, the metabolization and neutralization of
the traumatic experiences in the anamnesis of individuals and
societies. Remembering is a moment; denial is, however, an eternal
tomorrow. Ozturk defined the trauma caused by the ignoring of a
negative life experience as “denial trauma”. The trauma of denial
creates dissolution on individuals and societies that individuals
and societies experiencing denial trauma begin to use dissociative
defenses by moving away from associative experiences.
According to the theory of dissoanalysis, denial, which is the most
used defense mechanism in human history, has two components:
"individual denial" and "social denial". Hypothetical denial, on
the other hand, is to be able to grasp, construct and define another
more fundamental, more original and more functional reality in
the face of the voluntary and temporary rejection of a reality in the
"probability" orientation. The hypothetical denial phenomenon is a
creative psychogenic experience used at maximal rates by modern
theorists. It is impossible to understand today's people and society
without experiencing the phenomenon of hypothetical denial.
Ozturk emphasizes the necessity of systematically structuring
hypothetical denial experiences on a creative axis with the longing
and intention of reaching a more authentic reality [1,2].
Trauma denials, through self-sabotage, interrupt the ability of
individuals and societies to evaluate absolute and adaptive reality,
leaving them behind the times in an anti-developmental, even prowar and pro-violent structuring focus, even making it possible for
them to disappear en masse or go out of existence as a dysfunctional
mass. “Dissociative projective identity transitions”, finds a new
psychosocial form as the raw material for traumas of denial. Each
element with the denial trauma sees both the other and the society
as one and the same, and begins to fuse with them and establish a
dynamic psychopathological relationship. On behalf of the person
experiencing the denial traumas, other individuals and the society
they live in, through dissociative projective identity transitions,
almost turn into their bad side or their bad identical soul mate.
Denial traumas enable individuals to establish a fusioned and
dissopathogenic communication with both other individuals and
society. Individuals who engage in fusioned communications
through dissociative projective identity transitions sabotage both
themselves and other subjects and society. Because, on behalf
of the individual who has experienced the denial trauma, other
subjects and society are unconsciously an extension of him/
herself or even a copy of him/herself, and the person continues
to torture him/herself on a successive and repetitive axis, in the
masochistic siege and self-sabotage of the denial trauma by
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persecuting them, conveying his/her anger and hatred. According
to Ozturk, individuals and societies that cannot perceive every
different situation on the axis of equality continue to live their
primitive lives accompanied by a "denial trauma" directed by the
experiences of "psychocommunal dissociation" or “psychosocial
dissociation” that they shared and even made their destiny [1-3].
A major proportion of individuals who are unable to metabolize and
neutralize traumatic events experience the denial trauma and make
it their destiny through an intergenerational transmission. Denial
traumas are the main factor of the intergenerational transmission
of trauma and the intergenerational transfer of psychopathology.
The denial traumas are both the architects of non-emphatic,
negative child-rearing styles, and the most fundamental agents
in the formation of all cycles of violence, wars and genocides.
The denial trauma as defined by Ozturk, is the main motivator
of all dissociative acts of the individual as a "self-sabotage".
Core-sabotage differs from self-sabotage in that it includes both
individuals and other individuals and society. Because individuals
become themselves by perceiving themselves both from their
own eyes and from the eyes of society. According to the theory of
dissoanalysis, it is a creational whole of our efforts to overcome
life, to protect our originality, to provide our optimal distance and to
realize our potentials by making our psychogenic existence, which
was broken by traumatic experiences, better and more developed
than before. The main thing in the history of humanity is to become
oneself, every person who cannot become himself experiences a
repetition on the stage of history and turns into a copy and even is
doomed to disappear. Individuals who cannot become themselves
become psychotoxic and establish fusioned communications and
relationships, and in time, these communications turn into nonreciprocal transmissions in which respect, boundaries and privacy
disappear, multi-axis and interest-oriented but psychopathogenic
need for affective domain increases. Fusioned communications
accumulate cumulatively, creating “anger-spreading”, fusioned
dissociative societies. Fusional and dysfunctional societies that
experience realizations of fantasies of "admiring the abuser" in a
reality distortion are ruled by narcissistic and dominant leaders in
the totemic act of a self-fulfilling prophecy [1,2].
According to the dissociative projective identity transition
theory developed on the axis of modern psychohistory and
psychotraumatology, fascist leaders not only play the dominant
parent role in the community or society, but also activate the
primitive defense systems required by the reversible identity
transitions that shift from the focus of reality to the focus of denial
in the development and fossilization dilemma of psychocommunal
fantasies at a collective level. According to deMause and Ozturk,
fascist leaders are always the carriers of the group's dissociated
feelings of humiliation, which can easily transform the group's
massive feelings of inferiority into an "emotional vampire" or
"integrative monster", that is, "social alter", spewing anger and
hatred. In psychohistorical terms, this is the main psychogenic
dynamic underlying mass dead ends, massacres, genocides
and wars as well as personal ones! It is quite difficult to fight
against the pro-war, fossilized, untransformed and unrefined
dangerous thoughts, feelings and behaviors of the vandal masses
from a psychosocial point of view. Ozturk called the dangerous
anti-humanist aggressive mass of these vandal masses and their
fossilized actions the “dark waste movement”. Primitive masses,
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adopting the dark waste movement focused on "fossilistic unity
of consciousness", are the most important architects of individual
and social violence experiences all over the world today, as
they advocate and practice violence-oriented negative child
rearing styles in the dark ages. These primitive masses are antidevelopment and anti-change, infiltrating the primitive ideas and
thoughts of the dark ages into today's society like waste, and by
expanding, they harm both individuals and societies. They cannot
adapt to the modern societies in which they live or migrate, they
defend violent, archaic and regressive negative child-rearing
styles, they are against trauma-oriented scientific studies and
policies to prevent childhood traumas. They live with primitive
and outdated waste ideas, emotions and behavior patterns that have
infiltrated them through an intergenerational transmission from the
dark ages and largely abandoned by modern societies. They direct
their tendencies of jealousy, envy, anger, hatred and violence in
a ruthless encompassment of "psychosocial dissociation" against
people, communities and societies that they have paranoidized and
declared enemies [1,3,7,19,42]. Accordingly, the phenomena of
societal dissociation, collective dissociation, social dissociation,
communal dissociation, psychocommunal dissociation and
psychosocial dissociation will be evaluated below with a
new integrative perspective within the scope of the "theory of
dissoanalysis" and "denial trauma" developed by Ozturk.
From Societal, Collective, Social and Communal Dissociation to
Psychocommunal Dissociation and Psychosocial Dissociation
According to the theory of dissoanalysis, some primitive
communities and some societies or nations in human history have
to heal and develop on their own in the psychosocial dimension,
or even to regress or even disappear. Every individual and
every audience with a "denial of development" and a "denial of
guidance" will eventually go out of existence. In outdated and
postmodern societies, fusion communications and dysfunctional
relationship dynamics function as "psychotoxicogenic agents" and
even these psychotoxic agents make it possible for maladaptive
and psychopathogenic thought, emotion and behavior styles to
emerge. Individuals and societies with “psychogenetic adaptive
resistance” and “sociogenic adaptive resistance” are trapped in a
“psychocommunal dissociation” vortex by inventing “single traps”,
“double traps”, “triple traps” or “multiple traps” in a psychosocial
sabotage encompassment. "Psychocommunal dissociation" which
Ozturk defines as "mass denial" is not a communal, societal,
social or collective dissociation. Psychocommunal dissociation
includes all of them, but it is not just the sum of these phenomena,
it is different and more than the sum of them. Psychocommunal
dissociation emerges as a new “holistic dissociation phenomenon”
by being different from these four dissociation types together
or simultaneously and even becoming original from them.
Psychocommunal dissociation is the sabotative mobilities of
obedience and acting out on the axis of a “psychosocial abdication
of consciousness” in the face of excessive oppression or extreme
freedom of the encompassing psychopathogenic effects of the
ignoring processes that expand from the individual to the society,
created by the gathering of masses with individual trauma denials.
The concept of “psychocommunal dissociation” is also used as
“psychosocial dissociation”. However, psychosocial dissociation
was conceptualized by Ozturk in the focus of the peak point of
psychocommunal dissociation and the "maximal dissociation
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experience encountered in the community/society". According to
Ozturk, “psychocommunal dissociation”, more specifically, is the
isolation of individuals and masses from multiple communications,
multiple stimuli and multiple realities. In psychocommunal
dissociation, the process of focusing on a single reality, a
single philosophy or belief system with a radical motivation is
experienced [1-3]. Psychocommunal dissociation is not the same
thing as "societal dissociation", which is used to mean isolation,
alienation, and separation from society, or becoming separate or
autonomous [1,49-52]. Psychocommunal dissociation is also not
the same as "social dissociation", which is used to mean alienation
and isolation from society or disintegration from the whole [1,5355]. Similarly, psychocommunal dissociation is still not the same
thing as "collective dissociation" which is used in the meaning of
a "mass disintegration". Some individual conflicts refer not only
to one's psyche, but also to a social context. It can be said that
dissociative processes can occur collectively in societies formed
by these individuals, similar to the formation of individuals [1,24].
In such cases, the intrapsychic dissociation shared by different
individuals becomes “collective dissociation”.
The concept of “psychocommunal” refers to a smaller audience,
for example, to explain divorce in terms of group norms of people
living in a country or region. The concept of “psychosocial”, on
the other hand, refers to all human communities living together
-for example, the psychosocial dynamics of violence-, that is,
to explain the dynamics of a behavior entirely from this group
of people. In general terms, the concept of psychocommunal
refers to an apparently smaller party, while the concept of
psychosocial refers to whole human communities living together
[1-3,56]. In this respect, while the concept of "psychosocial" is
actually much more comprehensive than the concept of "social",
it is "apparently" more comprehensive than the concept of
"communal". The concept of psychocommunal, on the other hand,
is more comprehensive in terms of its psychogenic nature than
the concepts of social and psychosocial. Individuals experience
real communication and interactions in communities rather than
societies. Ozturk proposed and conceptualized the phenomenon
of "psychocommunal dissociation" in order to explain the next
dimension of the phenomenon of "communal dissociation",
which is relatively unlikely to be experienced. This phenomenon
is located on the border between “communal dissociation” and
“psychosocial dissociation”, and even basically, social dissociation
can be explained more effectively only under the concept of
psychocommunal dissociation. The maximal proportion of a group
of people may experience social dissociation, and since this ratio
does not cover the entire population, it is appropriate to use the
concept of psychocommunal dissociation to explain this experience.
In the face of the reality of psychocommunal dissociation, social
dissociation is both a complete dystopia and a complete utopia.
The masses who experience psychocommunal dissociation refuse
to receive conscious help and fight against traumatic experiences in
order to change their traumatized existence, and even intensely desire
to be governed by narcissistic fascist leaders. Psychocommunal
dissociation enables intergenerational transmissions of trauma
and intergenerational transfers of psychopathology. Individuals
and societies with “rejection of development” and “rejection
of guidance” do not receive help, do not accept support, do not
progress, and do not even treat their children in a benevolent and
compassionate way. It reveals “psychotoxicogenic communication
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dynamics” by feeding on traumatic experiences, violence-oriented
negative child rearing styles and psychosocial oppressions.
Parents who adopt and practice violence-focused negative childrearing styles are exposed to violence by their own children,
who they traumatized, just as they were from their own parents,
they experience psychocommunal dissociation by giving their
dominant and fascist leaders psychohistorical clues as to how they
should treat themselves, and even come under the control of these
dominant and fascist leaders with an obedient modality in the
face of oppression. Psychosocial dissociation is a comprehensive
phenomenon that includes all mass dissociations. Through the
psychosocial dissociation created by oppressive systems, all
societies of the world are ruled by dominant leaders at maximal
rates [1-5,7,57].
Social Alter, Consciousness Narrowing and Mass Empathy
Interruption
The "social alter" phenomenon described by Lloyd deMause,
a science icon and psychohistory doyen, clearly demonstrates
the strong link between trauma and psychosocial dissociation.
The emotions that individuals deny due to their traumatic past,
constitute a social alter that is almost dissociated, "hidden"
within the personality of those individuals, but interactive with
the society they belong to. People's social alters unite in group
or mass environments and behave independently or in isolation
from these individuals, dragging them after them and even turning
into an encompassing social personality that manages them. The
cumulative anger of their own traumatic childhood, which the
abusive individuals negatively buried in their "internal history", in
the "scapegoating" and "sacrifice" processes of the masses formed
by the combination of social alters, in an unconscious effort to
destroy, is reflected on all traumatized children who are perceived
as "bad" and even to their mothers. The anger trapped inside the
social alters and the violence transmitted to others range from
lynching in civilian life for obscure reasons, starting from mockery
and exclusion, to the mass murder or sacrifice of these traumatized
and dissociated children, who are perceived as bad in wars,
together with their mothers -which is, in fact, a projection of the
image of own mother who does not protect or abuse the individual.
The behavior repertoires in social alters, which are separate and
integrated, although complex, come into existence with different
collages and gain dominance in the social arena repeatedly. The
main difference between social alters and alter personalities in
dissociative identity disorder is that social alters replace denial
of recent actions sustained by group collusion with amnesia and
ignore emotional bond to those actions. Thus, although the person
is co-conscious of the actions and feelings of his/her own social
alter, he/she is unaware of the connections between him/her and the
rest of his/her emotional life. A person never goes to fight against
an enemy in his/her own mind, but against an enemy that appears
by chance. In this psychosocial dissociation process, as scapegoats
volunteer to be sacrificed, social alters emerge as a result of the
combination of the identity group spirit with the delusional group
fantasies. Despite the certain sluggishness of group trance, it is a
life that seems emotionally more vital than everyday life! When
the group usually ends with a trance-breaking "clap," people revert
to their basic or original personality, experience a tremendous
emotional breakdown as vital parts of themselves are lost,
momentarily confused, and mourn intensely about the end of the
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group action. This psychosocial dissociative experience is similar
to the fact that cases of dissociative identity disorder often feel
more connected to their real emotions when they are “dominated”
or in control of the alter personality. The nations that are the home
of our social alters appear to be an impersonal history because
social events do not appear to be the result of any individual's
intentions or feelings, even though they actually exist. Because the
social alter is amnesic to the emotional bonds between society and
the self, individuals can deny responsibility for what they do, and
mass violence, wars, and genocides can occur completely without
cause [1,19,42,46,47].
Lloyd deMause, the most valuable and most creative theorist in the
history of psychohistory, gave an important place to the psychogenic
changes of humanity and the historical group fantasies that
emerged from the interaction between the psychoclasses that came
into existence after these changes. Each new generation brings
and even constructs both a new psychoclass and a new “childrearing mode” and a new “child-rearing style” on the historical
scene. Although psychoclasses in a society consist of people with
the same child-rearing style, they also contain different group
defenses, which often cause internal and mass conflicts because
these group defenses cannot be tolerated and neutralized by other
psychoclasses. These internal and mass conflicts evolve into wars
and genocides as social traumas in groups experiencing "growth
panic" according to deMause and "consciousness narrowing" and
"massive empathy interruption" according to Ozturk, leading to
pauses and even collapses in art, science, philosophy and childrearing styles. According to deMause, the root of this mass violence
is group fantasies about the emergence of new psychogenic modes
and new psychoclasses after the socieatal sabotage of social alters.
According to Ozturk, the root of this mass violence is the longing
desire to move from an old and archaic psychosocial consciousness
alliance focused on fossilization to a new development-oriented
psychosocial consciousness alliance. Because development only
comes into being with the slaughter of fossilization, so that ancient
and outdated communities sabotage themselves and go out of
existence, making it possible for new and modern communities to
emerge. According to the theory of dissoanalysis, as the boundary
of the psychoclass within a given population expands or transcends,
the "psychosocial chaos" and "dissociative projective conflicts"
between new growth panics and conjugate defense mechanisms
will become more severe. Dysfunctional families, which cannot
serve development, become outdated as a "social waste" in the
societal process and even become fossilized and become an
obstacle, a risk factor and a "negative life factor" for the younger
generations with their anti-developmental structures and existence.
Ozturk defined the most extreme form of dysfunctional families
that are "focused on violence and abuse" as a "social waste" which
play a major role in the intergenerational transmission of traumarelated psychopathologies due to their negative child-rearing styles
and anti-developmental nature [1-5,7,19,42].
Deep Memory and Deep Consciousness
Consciousness is a multi-nature psychogenic phenomenon that
can be experienced and controlled by optimizing real-time and
spontaneous or designed mental actions in a moment-oriented
orientation with respect to both past and future possible situations
through normative and structured integrative internal and
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external evaluations. According to the theory of dissoanalysis,
the singularity of consciousness, which is a personal experience
with its subjective and objective harmony, is not a phenomenon
that can be verified experimentally. The "theory of psychosocial
consciousness alliance", which is centered on the "multiple
consciousness system", has been structured with the concepts of
"deep memory" and "deep consciousness" in the face of all criticisms
regarding consciousness being a "singularity experience". The
concepts of “deep memory” and “deep consciousness” were first
defined in the method of “trauma based alliance model therapy”
developed by Ozturk specifically for multiple consciousness
systems. Memories of traumatic experiences are recorded and
stored by "deep memory". In deep memory, memories related to
dissociative traumatic experiences as well as negative child-rearing
styles that cause intense guilt and shame, and dysfunctional family
dynamics that enable both distance and adjustment problems are
recorded and stored. These cumulative memories of a dissociative
nature in deep memory can be preserved as they are without
any cognitive distortion or transformation. Deep memory is the
highest level structure in the multiple memory system hierarchy.
Information or statements of trauma cases that may be perceived
as contradictory from time to time by clinically inexperienced
specialists are actually just "apparently contradictory information".
Psychotherapists who work with deep memory and can contact
deep consciousness can easily eliminate the "hiding tendencies" of
trauma cases as well as the "apparently contradictory information"
that we encounter as a resistance. Normally, no traumatized
individual's knowledge is contradictory, and the only thing that
creates this apparent contradiction is the existence of the multiple
consciousness system. The definition of dozens of types of
consciousness, anyway, indicates the existence and reality of the
multiple consciousness system. In fact, the hypothesis that humans
have only one consciousness has not been conclusively proven on
any scientific platform. There are dynamics of close relationship
between psychogenic and mental functions at the maximum rate
with consciousness or consciousness systems and dissociogenic
function transitions. The hypothesis of the unity of consciousness
has now turned into a utopia on the plane from the past to the
present! Perhaps consciousness is an “apparently singular” plural
that the system of consciousness is much more than the totality of
its parts. The delegated parts of the consciousness system constitute
the primary requirement for controlling this whole. However, the
multi-consciousness system cannot be divided and its parts cannot
be considered separately. All the elements in the multi-conscious
system are transmissional and alternating in a dynamic direction
without breaking from the whole. The multi-consciousness
system is a dynamic presence that is reborn with every element
in existence. The integrative state of the multiple consciousness
system is identical with deep consciousness. Deep consciousness
is the core of the individual's multiple consciousness system.
Unlike other defined consciousnesses, the deep consciousness
defined in multiple consciousness systems makes it possible to
comprehend the absolute reality as the hidden, latent and most
original existence. Deep consciousness continues to operate in an
“authentic/original consciousness” orientation, apparently or to a
certain extent as “synthetic consciousness”. Ozturk conceptualized
multiple consciousness systems, which have a holistic existence
with their social and individual components, as “psychosynthetic
consciousness”. Psychosynthetic consciousnesses are a new and
different whole, which is formed on the axis of a mobile mental
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balance by integrating the separate parts in their functional holistic,
but cannot be split or disintegrated. It is impossible to separate the
elements of this whole without experiencing traumatic experiences
and encompassing chronic oppression [1-6]. The theory of
dissoanalysis emphasizes that digital communication networks
create differentiations in people's consciousness levels and these
multiple consciousness systems continue to exist in cyberspace,
which makes it possible to experience emotions and intuitions at
maximal rates. To reiterate, dissociated individuals record firsttime copies of their traumatic memories in their deep memories.
There are multiple copies of traumatic memories in different
memories, as each traumatic event is tried to be neutralized over
and over again through flashbacks. These copies of the traumatic
event are essentially identical, but the earliest temporal copy
recorded in deep memory contains the most extensive details
about the traumatic event [1,9,11].
Individuals and Societies Who Deny Reality are Doomed to
Live by Division
Dysfunctional families create dysfunctional generations and
dysfunctional societies that experience mass dissociation.
According to the theory of dissoanalysis, reality denials and
trauma denials are passed on to successive generations through
dysfunctional families. In all times and societies of the world,
dysfunctional families both traumatize their own children and
cannot protect them from other traumatic experiences and negative
life experiences from outside the family. The basic reality here is that
both psychopathology disrupts the family structure and the family
is in an existential dysfunctional structure. Ozturk emphasizes that
parents, who blend their logic and emotions at an optimal level in
the "natural and guiding parenting style" that he developed, should
use their preconceptions about these realities correctly as well as
their intuition that can grasp the realities of their children. Natural
and guiding parenting style, in a psychosocial axis, functions as a
short and long-term prevention strategy against violence-oriented
negative child-rearing styles that inhibit the existence of healthy
parents and children as well as developmentally-oriented societies,
dysfunctional family dynamics, childhood traumas, trauma-related
psychopathologies (i.e. dissociative disorders and post-traumatic
stress disorder) and cases of social violence [1,4,5].
In the theory of dissoanalysis, the phenomenon of denial is a
massacre of reality in which to become numb to the phenomenon
of reality, to change and distort absolute reality, means to give up
forever both emotional and creational psychovital presences in all
thoughts and behaviors. The dissociative encompassment created
by the ignoring of traumatic life experiences, keeping individuals
away from the realization of absolute reality and imprisoning them
in different and multiple realities is the denial trauma itself! There
is nothing that distances individuals and societies from reality, their
consciousness and themselves as much as denial! In fact, denial
is a dissociative dynamic and reflection of the psychopathogenic
parts of maximally singular conscious experiences. Dissociative
projective identity transition comes into play as an active agent
both in the emergence of denial and in the pluralization and
metamorphosis of reality. Trauma denials disrupts individuals and
societies' adaptive defenses and ability to assess reality through
self-sabotage, imprison them in the focus of an outdated structure
that is pro-war and violence, leaving them behind the times lived;
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they even enable mass consciousness to be retained or to gradually
go out of existence as a dysfunctional "social waste" or "negative
life factor" [1].
According to the dissoanalytic theory, the more alliances the
masses have in their psychosocial consciousness and perception of
reality, the more integrated they are. “Psychosocial consciousness
interruption” and “psychosocial empathy rupture” are, on the
other hand, experienced as mass dissociation. Today's "multiworld perception", "multiple self-perception" and "multiple
reality perception" strongly trigger the existence of multiple
consciousness systems. The “co-conscious holistic presence” of
the multi-conscious system is a complete “original integration”
experience itself. Multiple consciousness systems make it possible
to test reality from different angles, where singular consciousness
is an "illusory consciousness" and a "single focus awareness". The
hypothesis of the unity of consciousness, reality, perception of time
and even identity is a big illusion! In the perspective of Ozturk's
theory of dissoanalysis, in today's society, individuals are about
to adapt to a life that is away from oppression and traumatic life
experiences with their multiple consciousnesses, multiple realities,
multiple time perceptions and multiple identities, and adapt to a
new "psychosocial consciousness alliance" that they have created.
In this context, the “psychosocial consciousness alliance” makes
it possible for individuals and societies to experience associative
or integrative thoughts, feelings and actions with a high level of
awareness [1,2].
In the hypothesis of “every person, every community and
every society is an original psychogenic”, in order to create a
development-oriented and new normal generation, it is imperative
that all vital masses that have a presence and a spirit undergo an
adaptive positive transformation in order to reach the absolute
reality in the intergenerational spaces of the integrative and creative
focuses of the psychosocial consciousness alliances. Otherwise,
“individuals and societies that deny reality are doomed to live by
division”. Individuals, communities and societies, even the world,
are controlled, subordinated and managed by the motivational
and oppressive systems in which they live in a wide space from
the traumatic and dissociative history of humanity to the present,
creating a denial-oriented "psychocommunal dissociation" or
"psychosocial dissociation". In the theory of dissoanalysis, it
is thought that development-oriented, empathetic and creative
individuals and masses can show a long-term, original and healthy
“intergenerational presence” provided they can experience the
psychosocial consciousness alliance. As long as the dissoanalysis
of “traumatized individuals whose smiles have been stolen”
and “societies with shattered memories” cannot be carried out,
no nation or any psychogenic mass can get rid of its borderline
components, which are encompassing and focused on chronic
violence; let alone gaining a direction towards an integrative life
organization. In this context, the “theory of dissoanalysis” is the
“psychocommunal therapy” itself [1].
In all societies of the world, intergenerational transmission of
trauma and intergenerational transfer of psychopathology can only
be terminated by dissociative revolutions. Dissociative revolutions
are all actions taken by individuals and societies that have been
controlled and managed by oppression and traumatization for
many years to cut their ties with their fascist leaders and to liberate
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them. Together with these actions, the psychosocial consciousness
alliance is established, creating a new developmentally-oriented
human and society profile. To emphasize for the last time, the main
purpose of dissoanalysis is to create a developmentally-oriented
society, both normal and functional, composed of compassionate,
just, peaceful, empathetic, innovative and prudent individuals. As
a modern theory of psychotraumatology, the psychosocial mission
of dissoanalysis is to ensure that a society of psychologically
integrated individuals prevails in the intergenerational process.
The theory of dissoanalysis which is structured on the field of
modern psychotraumatology, that is, trauma and dissociation,
is dedicated to Pierre Janet and Lloyd deMause. The doyens of
psychology and psychiatry in all societies and times of the world,
have been structuring their psychotraumatologically-oriented ideas
and theories without being satellites of mainstream approaches or
schools or forming alliances with them in any circumstance, being
contaminated and denying traumas also without turning them into
marketing products. This challenging process itself, which still
illuminates the present, enables them to become both scientists
and "icons of science" immortalized in the space from the past
to the present, while at the same time enabling them to still lay a
strong and original foundation for today's modern psychotherapy
paradigms and modalities. Pierre Janet, the only doyen of
psychotraumatology! and Lloyd deMause, the most valuable
theorist in human history! All these final sentences of mine are
dedicated to them! [1-6].

10. Ozturk E. Trauma and dissociation: psychotherapy of dissociative identity
disorder and family dynamics. İstanbul Nobel Tıp Kitabevi. 2017;1- 148.
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Abstract
Bradyarrhythmias are of a wide variety and are generally considered common. While some bradyarrhythmias are benign and do not necessitate any medical intervention,
some might be fatal thus require immediate emergency department actions; or otherwise, cardiac arrest and death may ensue. The key to the management of bradyarrhythmias in the emergency department lies in its early identification by a thorough history, physical examination, and ECG interpretation. Accordingly, the management plan is
reflected by the presence of symptoms and their severity, vital signs status of the patients, ECG patterns, underlying causes, and possible reversibility. As medical students
learn the theoretical and practical approaches to the management of bradyarrhythmias in the Emergency Department (ED), there are common pitfalls that they encounter,
and those pitfalls could be serious and lethal in some instances. Knowledge about the correct way of assessing, diagnosing, and treating bradyarrhythmia patients, and
avoiding the common pitfalls that they may face is critical. This paper aims to review the definition of bradyarrhythmia, its various classification, the clinical approach
to the condition according to the approved guidelines, and how to subsequently manage the condition. Additionally, our study aims to guide the appropriate response on
dealing with bradyarrhythmia patients, by determining the priorities of management and assessing the clinical presentation based on the stability of the patient, and by
providing a training protocol for Emergency Physicians. In this review article, a literature search on bradyarrhythmia was performed in terms of methodology, diagnosis,
and management. The MeSH included these keywords: “Bradycardia” OR “Bradyarrhythmia” AND “Prevalence” OR “ECG Interpretation” OR “ACLS” OR “Bradyarrhythmia Protocols”..
Keywords: Bradyarrhythmia, management, pitfalls in teaching bradyarrhythmia, ER/ED guidelines

Introduction
Bradyarrhythmia, in alignment with the National Institute of
Health (NIH), is defined as a heart rate that is slower than 60
beats per minute (bpm) in adults other than well-trained athletes
[1–3]. However, in routine clinical practice, the heart rate starts to
raise a concern when it falls below 50 bpm. That cutoff is used to
define bradycardia by American Heart Association (AHA) [1]. The
symptoms vary depending on the cause of underlying arrhythmia; but
generally, palpitations, skipped pulses, bouncing heart, weakness,
and fatigue are all common presentations in patients. Fortunately,
most of the cases are usually vanish without any medical care.

*Corresponding Author: Adel Hamed Elbaih, Suez Canal University, Faculty of
Medicine, Associate Professor of Emergency Medicine, Ismailia, Egypt
E-mail: elbaihzico@yahoo.com

However, blurred vision, chest pain, difficulty breathing, and
foggy thinking, should be considered alarming signs of serious
arrhythmias. Common symptoms that warrant a thorough workup
also include syncope, presyncope, heart failure symptoms, or
confusion that result from cerebral hypoperfusion [3]. The first goal
of the physician is to stabilize the patient if he or she is found to be in
an unstable hemodynamic condition, followed by identification of
the type of the arrhythmia, via taking a complete and comprehensive
history, and obtaining ECG readings during the episode. So that the
appropriate management protocol could be applied accordingly [1].
As will be subsequently discussed, bradyarrhythmia in all its
variants is quite a common presentation in the ED, hence, it is
crucial for all doctors in the frontline (e.g., emergency doctors,
residents, and general practitioners) to be able to identify, diagnose,
and manage bradyarrhythmia [4].
Some common pitfalls in identifying the specific type of arrhythmia
may lead to undesirable outcomes, ranging from misdiagnosis,
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delayed or inappropriate treatment, and sudden cardiac death [5,6].
Due to these reasons, a systematic approach and specific algorithm
are always necessary to be kept in mind by caretakers to avoid
those pitfalls to avoid devastating outcomes. The algorithm for the
approach and management of bradyarrhythmia is discussed in a
subsequent section.
Bradyarrhythmia is one of the essential presentations in the ED,
as we will discuss later the incidence and prevalence of the most
common types of arrhythmias. All ED physicians must know the
details of the presentation, approach to patients, and management
algorithms including the common pitfall or mistakes that they may
experience when they first see a case. This stems from the fact
that some arrhythmias, if not treated properly or identified quickly,
will lead to the development of multiple complications including
syncopal attacks, strokes, heart failure, cardiac arrest, and sudden
death [5-7].
For this reason, in our review, we will look into the incidence,
presentations, ED approach, and the steps of management for the
common presentations of bradyarrhythmias. Also, we will look into
the common pitfalls and mistakes that both medical students and
new physicians face in the recognition, diagnosis, and management
of this condition, all the while developing recommendations that
may help those physicians and a checklist for skills examination
for medical students to be tested with.
Methodology
In this review article, we examined contemporary research papers
on bradyarrhythmia in terms of methodology, diagnosis, and
management. The mesh included these terms (Bradycardia) OR
(Bradyarrhythmia). The papers were chosen based on whether
or not they included one of the following topics: Bradycardia,
Bradyarrhythmia, Clinical characteristics, Diagnosis, and
Management. All other articles that did not fulfill one of these
themes as their major endpoint met the exclusion criteria.
In this review paper, we have looked through the recent literature
that discussed bradyarrhythmia’s in the approach, diagnosis, and
step of management. We also used textbooks and articles that
discussed the difficulties of this condition’s approach in the ED.
The literature search was based on the available data related to
bradyarrhythmias, which include Medical Subject Headings
(MeSH) terminologies. The MeSH terminologies in our review
included these keywords: “Bradycardia” OR “Bradyarrhythmia”
AND “Prevalence” OR “ECG Interpretation” OR “ACLS” OR
“Bradyarrhythmia Protocols”.
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Bradyarrhythmia As An Emergency Phenomenon
Bradyarrhythmia is not always of pathological origin; it can
occur in healthy individuals, such as during deep sleep. It is also
frequently found in certain normal individuals, such as in people
with an enhanced vagal tone or well-conditioned professional
athletes. In those people, the arrhythmia does not manifest clinical
symptoms, thus is often called asymptomatic bradyarrhythmia. On
the other hand, when bradyarrhythmia occurs in a diseased heart,
it may indicate a potentially life-threatening pathology. It is the
most common rhythm disturbance seen in the early stages of acute
myocardial infarction. Here the bradyarrhythmia is often called
symptomatic bradyarrhythmia [7,8].
Bradycardia is a common presentation in the ED. Its frequency
among the general population is unknown. however, a new study
of about half a million individuals estimated it to be around 2%,
although, in this group, it tends to be associated with a benign
cause. The prevalence increases significantly in the elderly
population and patients with underlying cardiac abnormalities,
ranging from about 4%. in the aging group, bradycardia may be
a sign of underlying pathology, especially when symptomatic [4].
Review of Heart Electrophysiology and Mechanism of
Bradyarrhythmias
In healthy individuals, the heart normally fires at a rate of 60-100
bpm. This pace is achieved thanks to the sinoatrial (SA) node,
which is composed of a collection of cells that initiate heartbeat
called pacemaker cells. It is normally located at the right atrium
adjacent to the superior vena cava (SVC). If the SA node – due
to any reason – could not initiate a beat (asystole), or in case its
impulse generation is less than 60 bpm (decreased automaticity),
the other pacemakers, such as the atrioventricular (AV) node, may
override the function of SA node to generate the heart impulse.
However, the baseline impulse-generating rate of the AV node is
generally lower than the SA node (40-60 bpm), resulting in clinical
bradyarrhythmia. Other pacemaker cells include the bundle
of His, branches of His bundle (right and left branch), and the
Purkinje network, which generates an impulse rate of around 2540 bpm (See: Table 1). The various causes underlying decreased
automaticity with possible subsequent escape beat/rhythms are
summarized in Table 2.

Previous studies have suggested that bradyarrhythmias may be an
initial presentation of underlying serious and emergent pathologies
in the patients. A review of the most recent definition, etiologies,
and therapeutic options were included in the literature search.

Figure 1. Classification of Bradyarrhythmias by Electrophysiologic Changes into
2 categories, i.e., those that occur due to impulse formation disorder and impulse
conduction disorder. SA, sinoatrial; AV, atrioventricular

The aims and outcomes of the study are to discuss the appropriate
initial evaluation and assessment of a patient with suspected
bradyarrhythmias based his/her hemodynamic and clinical stability
and to recognize any potentially life-threatening arrhythmias to
convey life-saving algorithmic strategies. "A stable heart is timed,”
is the central theme here.

The escape beat usually ends as the SA node fires back with the
start of a new beat at a normal rate. In case the SA node fires
back after one escape beat, the arrhythmia is termed sinus arrest
with escape beat. Escape rhythm, however, is described when the
escape beat is sustained or prolonged. The occurrence of six or
more consecutive junctional AV node beats defined AV junctional
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escape rhythm. The reason behind the slower pace lies behind the
architecture of the heart. It is designed to let the fastest pacemaker
cells beat, and the rest of the cells be subsequently activated as
result. The sinoatrial (SA) node is the fastest pacemaker of the
heart, so, when it stops firing, a slower pacemaker will take control,
but at a slower pace.

Table 2. Conditions Associated with Bradycardia and Conduction Disorders [1]

Intrinsic

Table 1. Pacemaker Cells and Their Intrinsic Impulse-Generating Rate
Activation Sequence

Pacemaker Cells

Pacemaker Rate (bpm)

1

SA Node

60-100

2

AV Node (Junctional)

40-60

3

Bundle of His

25-40

4

Bundle Branches

25-40

5

Purkinje network

25-40

Another mechanism by which bradyarrhythmia occurs is the
presence of impaired conduction of the propagating impulse
through the cardiac pacemaker systems. The classical example of
such electrophysiologic changes is a condition called AV block,
which occurs when the conduction of electrical impulse is impaired
through the atria, AV node, or proximal His-Purkinje fibers. On the
appearance of ECG paper strips, these electrophysiologic changes
are apparent by either prolongation of PR interval (normally
range between 0.10-0.20 seconds), the absence of subsequent
waves following P wave; indicating failure of propagation of
electrical impulse, or even asynchrony between the P wave and
QRS complex, a condition called AV dissociation. The causes of
conduction disorders are numerous and are summarized in Table
2. Its classification and management plan are discussed in the
subsequent section [7–9].
Clinical Approaches to Bradyarrhythmias in Emergency
Department
When a patient comes to the Emergency Department with
clinical features of bradyarrhythmias, the initial evaluation is
dependent upon the hemodynamic stability of the patient. In
a hemodynamically stable patient, the care should start with a
thorough historical analysis and physical examination, which
is then followed by 12-lead ECG tracing. As AHA defines
symptomatic bradycardia as “documented bradyarrhythmia
that is directly responsible for the development of the clinical
manifestations of syncope or presyncope, transient dizziness or
lightheadedness, heart failure symptoms, or confusion resulting
from cerebral hypoperfusion attributable to slow heart rate”, the
physicians should be able to make it clear that the clinical features
arise from underlying bradyarrhythmia, which is practically
challenging [10]. The history of complaints should include the
onset, frequency, timing, duration, severity, precipitating and
aggravating factors, current medications are taken, association with
emotional distress or certain positions, and history of any cardiac
diseases. In addition to analyzing the patient’s complaints, history
and physical examination should also direct the physicians toward
identifying the possible underlying cause of bradyarrhythmia (see:
Table 2), as it might be the first clinical manifestation of systemic
disease [1].
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Extrinsic

Cardiomyopathy
Congenital Heart Disease
Degenerative Fibrosis
Infection/inflammation (e.g., Chagas disease, infectious endocarditis, myocarditis, etc.)
Infiltrative Disorders (e.g., amyloidosis, hemochromatosis, lymphoma)
Ischemia/infraction
Rheumatological conditions (e.g., scleroderma, systemic lupus
erythematosus)
Surgical or procedural trauma
Autonomic perturbation (e.g., carotid sinus hypersensitivity, physical conditioning)
Sleep (with or without sleep apnea)
Metabolic (e.g., acidosis, hyper/hypokalemia, hypothermia, hypothyroidism)
Iatrogenic (e.g., antihypertensive, antiarrhythmic, psychoactive,
others)

The vital signs should be assessed during physical examination,
as well as a thorough cardiovascular examination. Importantly,
a slow radial pulse should be correlated with precordial or
carotid pulsation by palpation and auscultation, as some rhythms
such as premature ventricular or atrial complexes might be
mistaken as bradyarrhythmia due to inadequate stroke volume
generated by ectopic beats. It may also identify possible cardiac
pathologies by the presence of S3 or S4 gallops or cardiac
murmurs. Endocrinologic assessment may also be appropriate
in certain individuals, especially when the clinical features point
toward specific endocrinologic causes, e.g., pretibial edema,
cold intolerance, and weight gain despite anorexia in cases of
hypothyroidism. Physical examinations should also assess the
evidence of end-organ hypoperfusion, as it helps to both assess
the severity of clinical presentation (impending shock, such as
confusion, agitation) and clues to underlying arrhythmias, such as
cardiac failure.
12-lead resting ECG should be the next initial investigation of
choice once bradyarrhythmia is suspected. It is important to
document the rhythms, rate, and to screen for structural heart
or systemic diseases. Surprisingly, however, even in those who
present with a syncopal attack with documented bradycardia by
physical examination, an initial ECG only provides a diagnosis
in 5% of cases. It is even lower in milder clinical features. When
found, however, abnormal initial ECG is predictive of adverse
prognosis, especially with documented structural abnormalities.
The systematic methods to analyze the ECG tracing are discussed
below [1].
Although exercise ECG has been described in some literature as
the next investigation for evaluation of suspected symptomatic
bradyarrhythmias and might be useful in selected patients (e.g.,
patients with chronotropic incompetence or those with exerciseaggravated symptoms, it is not part of the investigation performed
in the emergency setting thus beyond the scope of this paper.
Imaging studies may be warranted in some cases of
bradyarrhythmias, particularly newly found LBBB and second and
third-degree AV blocks regardless of structural cardiac diseases or
coronary artery diseases (CAD); or in any other bradyarrhythmias
when structural cardiac diseases are of concern. Transthoracic
echocardiography (TTE) is usually the initial imaging of choice in
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the emergency setting for that purpose. The finding might include
different types of cardiomyopathies, valvular heart diseases,
congenital anomalies, infiltrative processes, or other structural
pathologies.
TTE may also be of values to dictate the management plan.
This is particularly true for instance in the case of newly-onset
LBBB where the presence of cardiac failure with reduced ejection
fraction will determine the need for resynchronization therapies.
In addition, it can also dictate the prognosis in some cases. Further
imaging investigation with CT scan or MRI may be indicated
once the resuscitative measures have succeeded with the return of
hemodynamic stability and symptoms improvement, and is done
outside the emergency department setting, thus beyond the scope
of this topic.
In hemodynamically unstable patients (altered sensorium,
hypotension, syncope, chest pain, and respiratory distress), the
focus should be on resuscitation and stabilization of hemodynamic
parameters after primary survey assessment, followed by
complete secondary surveys with complete history taking and
thorough physical examinations. Primary surveys consist of rapid
history and assessment of vital signs, followed by 12-lead ECG
applications with immediate management by ACLS protocol
for bradyarrhythmia (the management is discussed in “Basic
Emergency Management of Bradyarrhythmias”).
Classification Of Bradyarrhythmias
There are different ways by which bradyarrhythmia can be
classified. AHA classifies bradyarrhythmias into 3 main categories
based on pathophysiologic changes in the cardiac pacemakers, i.e.,
sinus node dysfunction (SND), AV Block, and Conduction Tissue
Disorders (with 1:1 AV Conduction). Others classify into 2 main
categories, i.e., impulse conduction disorders – which include SA
block, AV block, and bundle branch block (BBB) –, and impulse
formation disorder – which include sinus bradycardia (see: figure
1). Regardless of the different ways of classification, each model
has a resemblance to each other and somehow has overlapping
subclassification entities.
For the descriptive purpose of this paper, the next following
paragraphs will be structured according to 2 main classification
systems based on electrophysiologic changes described above, i.e.,
impulse formation disorders and impulse conduction disorders.
Impulse Formation Disorders
A. Sinus Bradycardia
Sinus Bradycardia occurs when the SA nodes fire at a slower pace
than normal, usually around 45-59 bpm. AHA describes sinus
bradycardia under the SND category and defines its cutoff heart rate
(and thus the R-R interval) as less than 50 bpm. Although it may
be considered physiological, e.g., in young healthy professional
athletes or those with a high vagal tone, it is necessary to exclude
the alarming symptoms associated with it. It is also prudent to
exclude possible underlying conditions such as hypothyroidism or
the presence of cardiac pathologies (see Table 2). Keep in mind
that the beating source remains from the SA node, as there is no
escape beat arising from the bradycardia [1,7,8].
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B. Sinus Arrest
Sometimes, the sinus node may fail to initiate a pulse. This is
termed sinus arrest. On ECG, it appears as the absence of P waves
with its subsequent waves. As aforementioned, when the SA node
fails to initiate a pulse, cardiac tissue may compensate for the
arrest by the firing of the second-fastest pacemaker, the AV node,
which eventually drives the heart rhythm at a slower rhythm. This
phenomenon is known as an escape beat. Escape beats are then
terminated when the sinus node regains its function again, which
should usually occur after 2-3 escape beats [1,7,8].
C. Sick Sinus Syndrome
Sick Sinus Syndrome, also known nowadays as sinus node
dysfunction (SND), is commonly encountered in the elderly
population, mostly at 70-80 years of age as the pathophysiology
is due to age-dependent progressive fibrosis of the SA node and
its surrounding myocardial tissue. This results in both impulse
formation and conduction being impaired. Subsequently, this may
create various types of arrhythmias, including sinus bradycardia,
sinus arrest, or conduction disorders such as SA exit block.
The conduction impairment, such as AV block, may occur due
to fibrotic involvement of AV nodes or proximal His bundle,
which may be clinically apparent after atrial pacing for SND. In
addition to bradyarrhythmias, tachyarrhythmias may sometimes
occur, including atrial fibrillation. As such, both dysrhythmias
may coexist, resulting in “tachy-brady syndrome”. It is possible
to concurrently identify the presence of cardiac diseases, e.g.,
valvular heart diseases, ischemic heart diseases, atrial fibrillation,
and others, as these conditions are also age-dependent [1,7,8].
Impulse Conduction Disorders
A. SA Block
The underlying mechanism of SA block, in contrast to impulse
formation disorder, is a failure of the SA node impulse to propagate
beyond the SA node. Histologically, the SA node consists of two
main groups of cells. Pace-making (P) cells are the ones creating
the electrical impulse, whereas transitional (T) cells transmit the
impulse into the atria. The failure of T cells to transmit some of the
impulses thus results in sinus block.
Consequently, when this occurs, the atrial tissue and beyond do not
receive any signal from the sinus node.
Some literature classifies the SA node into three degrees (See:
table 3). First-degree SA blocks are indistinguishable on ECG and
need electrophysiologic testing to be diagnosed. Second-degree
SA blocks are further divided into two subtypes, namely: Mobitz
type I, and Mobitz type II. In Mobitz type I, the PP interval keeps
shortening, until eventually, one P wave drops. Note that the PP
interval meant here is different from than PR interval that we
will discuss later on In AV blocks; in SA blocks, the PR interval
remains fixed. Mobitz type II is characterized by dropped P wave
preceded by a fixed PP interval. Third-degree blocks are composed
of prolonged SA node pauses, in that sense, it is hard to differentiate
between it and Sinus Arrest [1,7,8].
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Table 3. Degrees of SA Block and their ECG Appearance
ECG appearance
1 degree
st

degree
(Mobitz type 1)
2nd

2nddegree
(Mobitz type 2)

•
•
•
•
•
•
•
•
•

3 degree
rd

•
•

Unidentifiable by ECG.
Electrophysiology is needed
Note: in the 1st degree, there is a delay between impulse
generation and transmission to the atrium
The progressive lengthening of PP interval
Accompanied by one lost P wave at the end of each
group
Before dropped P wave, there is a progressive shortening
of the P-P interval
One dropped P wave with no lengthening of P-P lengthening
The lost P wavelength is twice the length of the preceding P-P interval
Complete absence of P waves, a possible junctional escape rhythm
May produce long sinus pauses or sinus arrest
Difficult to distinguish it from sinus arrest

Note: There is no conducted impulse from the SA node to the right atrium

B. AV Block
Analogous to the SA block, AV block is the presence of impaired
conduction of electrical impulse, but in this case at any level from
the SA node up to the terminal Purkinje fibers. It is also classified
similarly to SA blocks into 3 degrees (see: Table 4). Their
identification and diagnosis principally depend on the relationship
between the P wave and the QRS complex (P-R interval).
First-degree AV block is characterized by a prolonged delay in
conduction in the AV node, and it is diagnosed by a PR interval
of longer than 0.20 seconds (normal 0.12-0.20 sec). First-degree
AV blocks may be a common finding in healthy hearts; however,
it can be an early sign of a plethora of heart problems, such as
degenerative diseases of the conduction system or drug toxicity.
In the second-degree AV blocks, not every P wave is followed by
a subsequent QRS complex, thus P wave to QRS complex ratio is
greater than 1:1. There are two types of second-degree AV blocks;
Mobitz type I (also known as the Wenckebach phenomenon) and
Mobitz type II. Wenckebach phenomenon is unique in that it
presents progressively increasing delays between the P wave and
the QRS complex until one impulse fails to conduct (usually the
third or fourth beat). On the contrary, in Mobitz type II AV block,
there is no progressive lengthening of the PR interval, but one
impulse fails to conduct (sudden dropped beat). Lastly, the thirddegree AV block resembles complete independency (dissociation)
between the P wave and QRS complex, in that a P wave will
conduct by itself but will not activate a QRS complex, and QRS
complexes will be self-activated at a slower pace [1,7,8].
Table 4. Degrees of AV Block and Their Characteristic ECG Appearance
Description and ECG Appearance
st

degree

P-R interval of longer than 0.2 second

2nd degree
(Mobitz type 1)

The progressive lengthening of the PR interval, accompanied by one lost P wave, or P to QRS complex ratio
of higher than 1:1

2nd degree
(Mobitz type 2)

One dropped P wave without progressive P-R interval
lengthening

3rd degree

Complete AV dissociation (P and QRS interval beat independent of each other
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C. Bundle-Branch Block
Another type of serious bradyarrhythmia is bundle branch blocks
(BBB). It refers to a conduction block in either the left or right
bundle branches. In AHA Guidelines, it is described under the
category of conduction disorder with 1:1 AV conduction. The
common types include right BBB (RBBB) and left BBB (LBBB).
With RBBB, conduction through the right bundle is obstructed, so
it will not be activated by the normal pathway (SA node to terminal
Purkinje). However, it will be activated as soon as the left bundle
gets activated, the left bundle will then transmit a signal that will
activate the right bundle. Because of this, the QRS complex will
assume a different, rather diagnostic shape in leads V1 and V2. In
lead V1, the QRS complex forms the pattern of rSR’, while in lead
V2 it forms take the shape of broad and deep S waves shown as
(qRs) (see: Table 5)
LBBB follows a similar pathophysiological mechanism as the right
bundle, i.e., blockage of the bundle branch; but this time, it is the
left bundle that is blocked. QRS complexes make the shape of ‘M’
in lead V1 representing (sR), and the shape of ‘W’ representing
(RR) in lead V6.
In contrast to RBBBs which might be normal in some individuals,
LBBBs rarely occur in normal hearts. It usually represents
significant cardiac disease, such as ischemic coronary artery
disease (CAD) [1,8].
Table 5. Summary of classical QRS pattern of bundle branch block on lead V1
and V6. LBBB, left bundle branch block; RBBB, right bundle branch block
Lead V1

Lead V6

Normal

rS

qR

RBBB

rSR’

qRs

LBBB

rS

R

Basics Emergency Management Of Bradyarrhythmias
After an initial assessment in the primary survey, management
should be governed by the presence of clinical instability (see:
figure 2 and 3), i.e., the presence of hypotension, altered sensorium,
chest pain, signs of shock, and acute heart failure (e.g., dyspnea
and peripheral edema) [11]. Other considerations may include
severe bradycardia and ventricular rates less than 30 bpm as they
may be at increased risk of torsade de pointes, thus necessitating
management and close monitoring closely. Continued syncope
accompanied with bradycardia or syncope on exertion, and a
family history of hereditary arrhythmia are all possible grounds
for hospitalization [12].
The first step in the management is admission to the emergency
department followed by resuscitation according to ACLS protocols,
initially by maintaining a patent airway with breathing assistance
measures if necessary. Oxygen may be administered if the patient
is dyspneic. 12-lead ECGs should be applied if applicable as long
as it does not interfere with the therapeutic plan. Importantly, IV
access should be established early before progression to shock
as it may render the patient difficult to obtain IV access, which
necessitates more invasive access, such as by venous cut-down or
intraosseous approach [13,14].
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considered to improve heart rate until either the bradycardia episode
is resolved or a permanent pacemaker or transvenous pacemaker
is placed (see Figure 3). Its use in SND is, however, infrequent,
due to its low association with hemodynamic instability. The need
for anxiolytic and analgesia may be considered in those who are
conscious before placement of a transcutaneous pacemaker [1].
Transvenous pacing or cardiologic expert consultation should
be done if neither of the aforementioned measures improves the
patient’s clinical presentation. Temporary pacemaker indication
is generally similar to permanent pacemaker placement, with
transvenous largely used to bridge the need for the placement
of the permanent one. The possible complications (see: Table 6)
may be immediate such as pneumothorax and cardiac perforation,
intermediate such as dislodgement, or late such as pacemakerrelated infections or conduction fracture.
Table 6. Complications of Transvenous Catheter Placement [15]
Timeline
Immediate

•
•
•

Pneumothorax (0.6-0.9%)
Cardiac Perforation (0.1-0.3%)
Hematoma (0.2-0.7%)

Intermediate

•
•

Lead dislodgement (0.4-1.7%)
Pocket revision due to pain complaints (0.4%)

•

Pacemaker infections (1.8-1.9 per 1000 pacemaker
years)
Lead-related reintervention – conductor fracture, insulation break (1.7-.4%)

Late
Figure 2. Algorithm of Emergency Management of Bradyarrhythmias. Modified
from ACLS Guidelines 2020

Complications (Rate %)

•

The first medical therapy is IV atropine, an anticholinergic agent
that blocks muscarinic acetylcholine receptors. It has a half-life
of approximately 2 hours when administered intravenously. In
the adult, the first dose of 1 mg IV bolus is initially administered.
The maximum dose should not exceed 3mg and each 1mg dose
should be given in 3-5 minutes intervals. If atropine is not proven
effective by the reversal of hemodynamic parameters, mainly heart
rate, the next step should be taken by either transcutaneous pacing
or medical therapy.
The next medical therapy after a 3 mg dose of atropine is either
dopamine or epinephrine. Dopamine is administered by IV
infusion at a rate of 5-20 mcg/kg per minute. In contrast to its
vasodilatory effects when given in a low dose (1-2 mcg/kg/
min), a higher dose of 5-20 mcg/kg/min promotes chronotropy
and inotropy of the heart. Despite its effectiveness, judicious use
should be considered as it is associated with vasoconstriction
and proarrhythmic effects, notably when it exceeds 20 mcg/kg/
min. Alternatively, epinephrine may be administered by infusion
of 2-10 mcg per minute. This catecholamine acts by stimulating
both alpha- and beta-adrenergic receptors, with resultant effects of
increased chronotropy and inotropy, as well as blood pressure and
myocardial oxygen consumption. It needs to be titrated according
to the hemodynamic parameter.
Temporary pacemaker by either transcutaneous, transesophageal,
or transvenous route electrodes may be indicated in select cases.
ACLS protocols support the use of transcutaneous pacing as initial
management after atropine administration has failed to improve
the condition. AHA stated that transcutaneous pacing should be

Figure 3. Emergency Management of Bradyarrhythmias
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Postresuscitation Care
The mainstay of bradyarrhythmia therapy is the installation of a
pacemaker. Before a pacemaker is implanted, every reversible
cause of bradyarrhythmia must be addressed. Patients with clinical
or electrocardiographic evidence of ischemia should be treated
accordingly before getting a permanent pacemaker because
the bradycardia may go away. The prognosis for AV block is
determined by its severity and its location. Permanent cardiac
pacing is typically used to treat complete heart block. Because the
probability of full heart block in second-degree AV block type 2 is
significant, pacemaker insertion is strongly recommended [16]. If
the patient is symptomatic or the level of block is intra- or infraHis, a permanent pacemaker may be considered in second-degree
AV block type 1 [16]. Pacemakers should be implanted in patients
with 2:1 infranodal block.

Med Science 2022;11(3):1386-94

Permanent pacing is used to treat sinus node disease, which is
the second most common reason. It's a safe rhythm, and there's
no evidence that cardiac pacing improves survival in this patient
group. Pacing is commonly used to treat symptoms associated
with sinus node disease (chronotropic incompetence, sinus pauses
of more than 3 seconds, or sinus bradycardia of fewer than 40
beats per minute). According to current European Society of
Cardiology (ESC) guidelines, individuals with a history of syncope
and asymptomatic sinus pauses >6 seconds should be offered
pacemaker implantation because there is insufficient evidence that
pacing can prevent syncopal occurrences [16]. It can be difficult
to tell if a patient has chronotropic incompetence. If the patient's
heart rate rises above 100 beats per minute during a treadmill test
or ambulatory Holter recording, pacemaker insertion is unlikely to
help. The indications for permanent pacing are listed in Table 7.

Table 7. Recommendations for pacemaker implantation according to reference [16]
Recommendations in sinus node disease
Pacing is indicated when symptoms can be attributed to ¬bradycardia in sinus node disease.
Pacing is indicated in patients affected by sinus node disease who have documented symptomatic bradycardia due to sinus arrest or ¬sinoatrial block.
Sinus node dysfunction after cardiac surgery and heart transplantation. A period of clinical observation from 5 days to some weeks is indicated to assess if the rhythm
disturbance resolves.
Recommendations in AV conduction disorder
Pacing is indicated in patients with third- or second-degree type 2 AV block irrespective of symptoms.
Intermittent/paroxysmal AV block (including atrial fibrillation with slow ventricular ¬conduction). Pacing is indicated in patients with intermittent/paroxysmal intrinsic third- or second-degree AV block.
Pacing is indicated in patients with an alternating bundle-branch block with or without ¬symptoms.
Pacing is indicated in patients with syncope, bundle-branch block, and ¬positive electrophysiology studies defined as an HV interval of ≥70 ms, or ¬second- or
third-degree His-Purkinje block demonstrated during ¬incremental atrial pacing or with the pharmacological challenge.
High degree or complete AV block after cardiac surgery and transcatheter aortic valve implantation. A period of clinical observation of up to 7 days is indicated to
assess whether the rhythm disturbance is transient and resolves. In the case of a complete AV block with a low rate of escape rhythm, this observation period can be
shortened since the resolution is ¬unlikely.
Pacing should be considered in patients with a history of syncope and ¬documentation of asymptomatic pauses >6 s due to sinus arrest, ¬sinoatrial block, or AV block.
Pacing should be considered in patients with second-degree type 1 AV block which causes symptoms or is found to be located at intra- or ¬infra-His levels in electrophysiology studies.
Pacing should be considered in patients ≥40 years with syncope and ¬documented symptomatic pause/s due to sinus arrest or AV block or the combination of the two.

How To Read An ECG (all capital)
When an ECG suffices is and interpreted correctly, any cardiac
abnormalities that a patient may have can be pinpointed with more
precision. Because every patient report symptom differently and
heart rhythms differ from one person to the next, we provide the
following guidelines for interpreting an ECG [7].
1.

Is the rhythm regular? Examine the ECG's QRS segment to
see if the depolarization in the ventricles is regular. Within
a set amount of time, often six to ten seconds, measuring the
distance between one R and the next can determine if that
baseline measurement matches all other R-to-R distances.

If any irregularities are discovered, inquire with the patient
about their persistence. If this is the case, search for C.H.A.P.S.
symptoms, which stands for Chest discomfort, Hypotension,
Altered mental state, Poor perfusion, or Shortness of breath.
2.

Determine the heart rate. To get a one-minute reading,
multiply a six- or ten-second radial pulse by six or 10.
Determine whether the patient has bradycardia, tachycardia,
supraventricular tachycardia, or ventricular tachycardia with
a pulse based on the reading.

3.

Identify the P waves. Examine the heart monitor to see if the P
waves are present, upright, and followed by the QRS section.
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If all three are normal, the electrical impulse most likely
started in the SA node, as it should.
4.

Take a P-R interval measurement. Time the P wave to the start
of the QRS segment. A P-R interval of 0.12 to 0.20 seconds
is usual, with a longer P-R interval indicating an AV node
blockage or delay.

5.

Count the number of QRS segments. The QRS section should
last 0.04 to 0.10 seconds in normal circumstances. A bundle
branch block may be indicated by a long QRS segment.
Bundle branch blocks aren't always harmful, but when they're
paired with other conditions, they can signal cardiac disease.

6.

7.

8.
•

•

Examine the T wave. The T wave should follow the QRS
segment and be vertical. Inverted T waves could indicate a lack
of oxygen to the heart, whereas peaked T waves could indicate
hyperkalemia, flat T waves could indicate low potassium, and
an elevated ST-segment could signify a heart attack.
Take note of any errant beats. Premature atrial contractions,
premature junctional contractions, and premature ventricular
contractions are caused by fibers outside the SA node that
stimulate the heart to beat. Count any ectopic beats to assess
their interval, form, and whether they happen singly or in
groups.

the two most common types of bradyarrhythmias. The clinical
assessment starts with the assessment of vital signs, which also
demonstrate slow heart rate and signs of impending or apparent
shock. Emergency management is dictated by the clinical stability
of the patient, followed by specific types of bradyarrhythmias. In
certain types of bradyarrhythmias, cardiac permanent pacemakers
are necessary after clinical stability is reached to prevent future
recurrence.
Teaching Aspects [17]
Checklist of Clinical Knowledge
Level
Poor

Preliminary
Assessing Consciousness
& vitals

Assessing Circulation & IV
access & BP & Oximetry

•

Ventricular: If the rhythm originates below the SA node, the
QRS segment will be wide and unusual with no P waves.

•

Paced rhythm: Low voltage pacer spikes before the QRS
should be reviewed.
Identify the rhythm with accuracy. Compare the ECG data to
the symptoms and vital signs of the patient. This will help you
understand how to get started with treatment.

Conclusion
Bradyarrhythmia and conduction blocks are typical clinical findings
that can be both a normal and pathologic response (for example,
in healthy, athletic people). A heart rate of fewer than 60 beats
per minute is characterized as bradyarrhythmia. It may manifest as
symptoms such as palpitation, dizziness, confusion, signs of shock,
or without any apparent clinical features. The level of disruptions
in the hierarchy of the normal cardiac conduction system can be
used to further categorize them. Sinus node dysfunction (SND)
and atrioventricular (AV) conduction abnormalities or blocks are

Inapplicable

Triage

Sinus: regular rhythm with 60-100 bpm; P waves upright,
round, and occurring before the QRS segment; normal P-R
interval; normal QRS duration.

Junctional: Is the P wave junctional, inverted before, during,
or after the typical QRS segment?

Qualified

Spotting Clinical Features

Assessing Airway

Atria: Rhythm may or may not be regular; the QRS segment
is normal with abnormal P waves (premature, flat, notched,
peaked, inverted, or hidden).

Acceptable

Pre-Management

Determine the source of the problem. Look for these elements
after you've gathered all of the aforementioned information.

•

9.

Med Science 2022;11(3):1386-94

Assessing Breathing & O2

Assessing Disabilities &
Exposure
Placing Cardiac Monitor
Assess clinical status & identify reversible causes
Correct Method of Application
Confidence & Hesitation
Initial Intervention
Doesn’t Manifest Clinical signs of Poor Perfusion
Preliminary Management &
Monitoring
Manifest Clinical signs of Poor Perfusion
Transcutaneous Pacing
Atropine
Epinephrine
Consider Transvenous
Pacing & look for reversible
causes
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