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Abstract

The aim of this study was to examine the frequency, origin, histopathology, and risk factors of PE, the vascular characteristics causing obstruction and the direct or indirect 
effect on mortality. A retrospective examination was made of autopsies conducted between 2013 and 2016 in the Malatya Forensic Medicine Group Directorate. Cases 
determined with PE were evaluated in respect of age, gender, event origin, risk factors, history of hospitalization, size of the vessels obstructed by the thromboembolism 
and histopathological examination. Pulmonary embolism is a frequently seen complication during hospitalization and is one of the leading causes of preventable hos-
pital deaths. When advanced diagnostic methods are used, deep vein thrombosis is determined in 79% of PE patients. The annual incidence in Turkey is approximately 
15/10,000 cases, which is comparable to rates in western populations. Although PE is seen more at advanced ages, attention must be paid to young cases with trauma-re-
lated injuries. Histopathological examination is of the greatest importance as the mortality rate associated with large vessel obstruction is high and obstructions in small 
vessels alone also contribute to mortality.
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Introduction

Pulmonary thromboembolism (PTE) is a clinical table that forms 
as a result of obstruction, often of thrombus and less often of fat 
particles, amniotic fluid, air, neoplastic cells or foreign matter [talc 
binding to intravenous drugs, catheter particles in cases applied 
with various intravenous drugs, etc] [1, 2-4]. The most common 
source of PTE is thrombus pieces forming in the deep veins [2, 
3]. These thrombi settle in the pulmonary artery branches or 
sometimes in the main pulmonary artery or in the right side of the 
heart [2]. In more than 90% of cases, the source of the thrombus 
is lower extremity deep veins, primarily the iliac, femoral and 
popliteal veins [2, 4]. Occasionally, thrombus developing in the left 
ventricle following myocardial infarct (MI), in the tricuspid valve, 
the pulmonary valve, or in the right atrium following endocarditis, 
may be the source of the embolism [5-7]. 

Venous stasis, vascular wall damage and hypercoagulability may 
be found in the etiopathogenesis of thrombus [6, 8]. Following 
pulmonary thromboembolism, dead-space ventilation develops 
as a result of vascular obstruction, then bronchoconstriction in 
the terminal bronchioles associated with histamine-seratonin 
expression, impairment in ventilation/perfusion, reduced 
diffusion and hypoxemia as a result of shunt [8]. Risk factors for 
PTE include surgical intervention within the previous 4 weeks, 
immobilisation (bedrest lasting 2 days or longer within the 
previous 4 weeks), trauma within the previous 3 months, a history 
of DVT/PTE, obesity, malignancy (newly diagnosed cases, those 
receiving treatment, those treated within the previous 6 months, 
those receiving palliative care), stroke, coronary artery disease, 
heart failure, cigarette smoking and hypertension [9, 10]. In young 
PTE cases, pregnancy, the use of oral contraceptives, and genetic 
thrombophilia are also seen as risk factors [11]. In up to 20% of 
cases, no known risk factor can be determined [12]. 

The aim of this study was to investigate the risk factors contributing 
to PTE, and whether or not PTE contributes directly or indirectly 
to mortality. 
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Materials and Methods

A retrospective evaluation was made of the records of 2421 
autopsy cases performed between 1 January 2013 – 1 January 2017 
in the Malatya Forensic Medicine Group Directorate. In the cases 
determined with PTE, hospital documents were examined, together 
with the autopsy reports, histopathology reports, scene of crime 
reports prepared by the police or armed forces, witness reports and 
defendant statements. Any cases with a doubtful diagnosis or those 
diagnosed with PTE with insufficient information in the records 
were excluded from the study. 

Evaluations were made of the sociodemographic data, complaints 
on presentation, imaging methods, underlying cause of the PTE, 
medical history, bone fractures, history of surgical interventon and 
hospitalisation, the size of obstructed vessels (large/medium/small 
vessels), the localisation of the obstructed vessel (right/left AC) 
and cause of death.

The cases were grouped as young (< 40 years) and elderly (>65 
years) according to the World Health Organisation (WHO) criteria. 
When evaluating body mass index (BMI), the WHO criteria were 
applied (obesity >30). 

Results

A total of 20 cases were determined with PTE as a result of a 
medicolegal autopsy applied for forensic reasons. The incidence of 
PTE was 0.8% of the examined records. The 20 patients comprised 
11 (55%) females and 9 (45%) males, with a mean age of 60 years 
(range, 26 - 90 years). According to the WHO criteria, 6 (30%) 
patients were young and 14 (70%) were elderly. The mean BMI 
value of all the cases was 29.02, with 13 (65%) cases determined 
as overweight. 

The reasons for autopsy were classified as traumatic and non-
traumatic. In 13 cases, the reason was traumatic, and in 7, non-
traumatic (Table 1). 
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Table 1. Reasons for Autopsy of the Cases

REASON FOR AUTOPSY 

Traumatic Reasons No of cases Non-Traumatic Reasons No of cases

1. Traffic accidents 7 (%35) 1. Suspicious death (on a long journey, drug use, malignancy) 6 (%30)

2. Suspicious death (found dead at home) 3 (%15) 2. Malpractice (Malignancy) 1 (%5)

3. Explosion 1 (%5)

4. Fall 1 (%5)

5. Sharp instrument trauma 1 (%5)

Total 13 Total 7

In the evaluation of the risk factors, all the cases were seen to have 
more than one risk factor. Immobilisation was seen in 15 cases, 
advanced age in 14, and obesity and trauma history in 13 (Table 2).

Table 2. Distribution of Cases according to Risk Factors

Socio-Economic Status No of cases

1. Immobilisation 15

2. Advanced age (>65 years) 14

3. Obesity (BMI >30) 13

4. Trauma 13

5. Surgical intervention 9

6. Drug use 3

7. Malignancy 2

8. Diabetes Mellitus 7

 Hypertension 7

9. Cardiovascular system diseases

 Coronary Artery Disease 4

 Myocardial Infarct 3

 Heart failure 3

In the lower extremity dissection applied in the autopsy, 
thrombus was not determined macroscopically in 14 (70%) cases. 

Macroscopic thrombus was determined in the bilateral lower 
extremty veins in 3 (15%) cases and in the deep veins of the left 
leg in 3 (15%) cases.

As a result of histopathological examination, thrombus was seen to 
have formed an obstruction in both pulmonary veins in 15 (75%) 
cases, and in the right pulmonary vein in 5 (25%) cases. The lumen 
of the vein where the thrombus was located were determined to be 
completely obstructed in 13 (65%) cases and partially obstructed 
in 7 (35%) cases. 

Figure 1. Distribution of the Ages of the Cases
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Figure 2. Thrombus completely obstructing the lumen in the left pulmonary artery

Figure 3. Microscopic appearance of pulmonary emboli

Discussion

Cardiovascular diseases are the most frequent cause of death 
worldwide, and PTE is the third most common acute cardiovascular 
disease after MI and stroke [13]. However, as non-specific clinical 
findings are seen in PTE, which has high morbidity and mortality 
rates, the real incidence is not known [14]. The PTE rate was 
reported as 1.95% in a study of 23,892 autopsies in Budapest 
[15], as 3.8% in a study of 7661 autopsies and as 4% in another 
study in Brazil [16], and as 2.5% in a study in China [17]. Unlike 
previous studies in literature, the rate of PTE determined in the 
current study was seen to be low. This was thought to be due to 
the success of anticoagulant therapy applied after surgery, and 
the high death rate associated with firearms injuries, which are a 
frequent reason for autopsies performed in our centre. 

Previous studies have shown more risk factors in females and 
therefore a higher incidence of PTE. Consistent with these findings 
in literature, the rate was seen to be higher (55%) in the current 
study [15, 16, 18, 19]. The incidence of PTE increases associated 
with the increase in comorbidities in the later decades of life. 
However, PTE may also develop associated with complications 
at an earlier age, when the risk of trauma is higher [14]. The cases 
in the current study were in the age range of 26-90 years, with 
the mean age determined as 60 years, which was consistent with 

literature [15, 16, 18]. 

The immobilisation, surgery and antithrombotic prophylaxis of 
patients presenting at hospital as a result of trauma are known to 
increase the risk. In a study of 141 patients, the most frequently 
seen risk factors were reported as immobilisation and recent 
surgery in both young and elderly age groups [16]. In contrast, a 
study conducted in Budapest determined no signficant difference 
between a trauma group and a natural death group. It was also 
reported that an increase in the incidence of obesity and malignancy 
in both groups did not signficantly affect the severity of PTE [15]. 
In the 13 cases of the current study who presented as a result 
of trauma, the most important risk factors in the development of 
PTE were thought to be the mean 11.2 days hospitalisation within 
the previous month and bone fractures in 12 cases, and surgical 
intervention in 9 cases. 

PTE, which affects the prognosis of patients treated in hospital and 
can progress to be fatal, is a frequently encountered complication 
in hospital admissions and is one of the most important causes of 
preventable hospital deaths [13, 14]. While the incidence of PTE 
is 6%-15% of all hospital deaths, in the presence of hemodynamic 
imbalance or comorbidities, this risk has been reported to rise to 
20%-30% [20]. Parallel to this, a previous study reported that 
in 76.3% of PTE cases, at least 2 comorbidities were diagnosed 
[16]. In the current study, 3 diagnoses in addition to PTE were 
determined in 4 (20%) cases, 2 additional diagnoses were 
determined in 5 (25%) cases and 1 in 4 (20%) cases. Of the high 
rate (65%) of obesity in the current cases, cardiovascular disease 
was determined in 13 (65%), DM in 7 (35%), antipsychotic drug 
use for psychotic disorder in 3 (15%), and malignancy in 2 (10%) 
cases. 

According to literature, there is evidence of DVT in the lower 
extremity of approximately 79% of PTE cases, and pulmonary 
embolisation has been reported in 50% of DVT patients [21]. 
In a small-scale study of 8 autopsy cases with postmortem MR 
images, the lower extremity veins were examined and these were 
determined to be the thrombus source as a result of autopsy in 
3 cases and as a result of MRI in 6 cases [22]. In another study, 
DVT was diagnosed at the rate of 18.2% and this was reported 
to be low compared to literature [23]. Similarly, the 30% rate of 
DVT diagnosis in the current study was determined to be low. This 
was attributed to the difficulties experienced in the determination 
of thrombus, despite dissection having been performed very 
carefully (differentiation between postmortem clotting and clots 
embolized at the vital level). 

As a multifactorial disease, PTE cases also have many risk 
factors. The vast majority of cases admitted to intensive care 
units in particular have multiple risk factors [24]. Moreover, just 
as PTE in isolation may be a cause of death, it can also lead to 
mortality together with chronic disease, trauma and mobilisation 
[25]. If there is any pulmonary or cardiovascular disease in cases 
developing PTE, even if the cross-sectional area of the artery 
where the obstruction has formed is small, the pathophysiological 
changes that occur can lead to very serious outcomes [24]. The 
clinical table of the patient varies according to the presence of 
cardiopulmonary disease, the extent of the pulmonary vascular 
obstruction, and the number, size and localisation of clots [25]. 
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Conclusion

When performing autopsies on cases with PTE risk factors, there 
must be careful examination of the lungs, and veins must be more 
carefully examined in respect of PTE. Sensitivity must be shown 
when opening the pulmonary vessels during the autopsy, and 
care must be taken that the fragmentation of the thrombus is not 
confused with postmortem coagulation. In cases determined with 
PTE during autopsy, the deep calf veins must be dissected and 
examined in respect of thrombosis. For pathological examination 
of the lungs, more samples should be taken from the main vessels 
and around the hilus in particular, and these must be carefully 
evaluated. 

Although individuals with cardiac diseases are at risk of PTE, 
patients with mortality due to traumatic causes and those who have 
been immobile and medically treated for a lengthy period must 
also be carefully examined in respect of PTE. 

In conclusion, from the results of this study with a limited number 
of cases, it is thought that in forensic cases with increased risk 
factors there will be an indirect increase in the frequency of PTE 
observed. It is also thought that the obstruction of large/medium-
sized vessels by the clot that has developed, and the extent of the 
obstructed vessel lumen directly increase the mortality rate. 
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