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How does the retrocecal anatomic localization of the appendix vermiformis
affect the prognosis of acute appendicitis today?
A comparative prospective study
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Abstract

Appendix vermiformis is found in various anatomical localizations. Localization of the appendix vermiformis has been suggested to affect the clinical findings and out-
comes of acute appendicitis. Aimed at investigating the effect of retrocecal localization of appendix vermiformis on the prognosis of acute appendicitis today. This study
was started in August 2018 and finished in August 2021. Adult patients of both sexes who were operated in general surgery clinic with a pre-diagnosis of acute appendicitis
were included in the study. Anatomic localization of appendix vermiformis were divided into two parts as retrocecal localizations and non-retrocecal localizations. The
forms of appendicitis, postoperative complications, and length of hospitalization obtained from retrocecal and non-retrocecal localizations were compared and evaluated.
Atotal of 776 patients were included in the study. Retrocecal localization was found in 15%, and non-retrocecal in 84.9% of the patients. The rate of acute appendicitis was
65.8% in retrocecal localization, 83.1% in non-retrocecal localization, perforated appendicitis at 31.6% in retrocecal localization and 11.2% in non-retrocecal localization.
The perforated appendicitis rate was significantly higher in retrocecal localizations (p=.0001). Although postoperative complications were 5.1% in retrocecal appendicitis
and 2.4% in non-retrocecal appendicitis, there was no significant difference between them in terms of postoperative complications (p=.105). The mean length of hospital
stay was 2.4 days for appendicitis with retrocecal localization and 1.7 days for non-retrocecal localizations. The mean length of hospital stay was also significantly higher
in retrocecal localizations (p=.0001). In conclusion, both perforated appendicitis rates and the mean length of hospital stay were higher in appendicitis with retrocecal
localization. Therefore, appendicitis with retrocecal localization still negatively affects the prognosis of acute appendicitis today.
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Introduction inflammation parameters, scoring systems, ultrasonography,

computed tomography, magnetic resonance imaging, and
The appendix vermiformis arises from the posteromedial caccum  Japaroscopy are used to diagnose acute appendicitis [4]. There has
near the ileocecal valve. The appendix vermiformis may be located  peen a significant decrease in mortality due to acute appendicitis,
posterior to the caccum and ileum, anterior to the ileum, inside byt the perforation rate and negative laparotomy rate have not

the pelvis, and inside the hepatorenal recessus [1]. The appendix  decreased despite advanced technology and diagnostic methods
vermiformis is most commonly found in the retrocecal location  [5].

(67.3%) [2].
Right lower quadrant pain, anorexia, and nausea-vomiting are
In the United States population, the lifetime risk of appendicitis  typical symptoms of acute appendicitis. However, the incidence
was found to be 8.6% in men and 6.7% in women [3]. Acute of these classical symptoms is 50% [3]. The conditions that
cause atypical symptoms and clinical findings are anatomical
localizations of appendix vermiformis, childhood, pregnancy, and
. . ) confusion [6]. The tip of the appendix vermiformis may show
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vermiformis is located behind the caeccum. Symptoms seen in
appendicitis with atypical localization may lead to misdiagnosis
[7]. Atypical symptoms and clinical findings lead to the wrong
and delayed diagnosis, which leads to complications. In particular,
the diagnosis may be delayed due to atypical symptoms and
signs of appendicitis in the anatomically retrocecal localization,
and perforation and related complications may occur. The rate of
perforation in retrocecal appendicitis is reported to be 60% higher

[8].

We aimed to determine whether the retrocecal location of the
appendix vermiformis still negatively affects the prognosis of
appendicitis in todays.

Materials and Methods

Our prospectively designed study was initiated after the approval
(protocol no: 2018/79) from the Malatya clinical research ethics
committee." This study was started in August 2018 and finished
in August 2021. Adult patients of both sexes with a pre-diagnosis
of acute appendicitis were included in the study. Cases with
appendicitis, concomitantcolontumorsand othermalignantdiseases
were not included in the study. For the diagnosis of appendicitis
in the preoperative period, physical examination, laboratory
tests, and imaging methods (Ultrasonography or Abdominal CT)
were used. The localization of the appendix vermiformis was
determined visually in both open and laparoscopic methods during
the perioperative period. Also, definitive appendicitis diagnosis
was confirmed by pathology reports of the specimens. The patients
who were operated on were followed up for a period of 3 months
after the operation and complications were detected.

Gender, age, type of surgery, type of incision used, anatomical
localization of the appendix vermiformis, pathology report findings,
postoperative complications, distribution of pathology report
findings and postoperative complications by gender, and length
of hospital stay were recorded. We determined the localization
of appendix vermiformis according to the caecum. Anatomic
localization of appendix vermiformis were divided into two parts as
retrocecal localizations and non-retrocecal localizations. Appendix
vermiformis with paracecal, subcecal, preileal, subileal, and pelvic
localizations were considered as non-retrocecal localization. The
forms of appendicitis, postoperative complications, and length
of hospitalization obtained from retrocecal and non-retrocecal
localizations were compared and evaluated.

IBM SPSS Statistics 22.0 for Windows package program was used
for the evaluation of the data. Mann-Whitney U test was used for
statistical analysis. P<.05 values were considered significant.

Med Science 2022;11(4):1516-20
Results

A total of 776 patients were admitted to the general surgery clinic
with a preliminary diagnosis of appendicitis. 459 of the patients
were men (59.1%) and 317 were women (40.8%). The age range
of the patients was 17 to 80 years. The mean age of the patients
was 30.9 years. Open appendectomy was performed in 698
(89.9%) patients and laparoscopic appendectomy was performed
in 78 (10%) patients. Mc Burney incision was used in 594 patients
(85.1%) and the right lower paramedian incision was used in 104
patients (14.8%).

Retrocecal localizations was found in 117 (15%) patients and
non-retrocecal localizations were found in 659 (84.9%) patients.
Appendix vermiformis was retrocecal localization in 72 (15.6%)
men and in 45 (14.1%) women. The distribution of pathology
report findings of appendectomy specimens of retrocecal, non-
retrocecal, and all patients is given in Table 1.

As seen in table 1, the perforation rate in retrocecal appendicitis
was found to be significantly higher than in non-retrocecals
(P=.000).

Complications developed in 22 (2.8%) patients during the
postoperative follow-up. Wound infection was found in 14 (1.8%)
patients, intra-abdominal fluid collection in 6 (0.7%) patients, and
ileus in 2 (0.2%) patients. The postoperative complication rate was
1.1% in acute appendicitis and 12.9% in perforated appendicitis.
The distribution of the number and percentage of complications
seen in the postoperative period in retrocecal and non-retrocecal
appendicitis is given in Table 2.

Although the postoperative complication rate was higher in
retrocecal appendicitis, no statistically significant difference
was found between retrocecal localization and non-retrocecal
localizations (P=.105).

Men had acute appendicitis in 364 (79.3%), gangrenous
appendicitis in 6 (1.3%), perforated appendicitis in 78 (17.2%),
appendix vermiformis mucocele in 1 (0.1%), and normal appendix
vermiformis (negative appendectomy) in 10 (2.1%). Women
had acute appendicitis in 261 (82.3%), gangrenous appendicitis
in 3 (0.9%), perforated appendicitis in 33 (10.4%), appendix
vermiformis mucocele in 1 (0.3%), and normal appendix
vermiformis (negative appendectomy) in 19 (5.9%). Postoperative
complications were seen in 13 men (2.8%) and 9 women (2.8%).

The findings of pathology reports and the distribution of
postoperative complications in men and women are given in Table
3.

Table 1. Pathology report findings (numbers and percentages) in retrocecal, non-retrocecal and all patients

Appendix vermiformis pathologies Retrocecal ap?:;:)zi)x vermiformis Non-retrocecal azﬁ});:;dix vermiformis A“(Flj‘ot/ie)nts
Acute appendicitis 77/65.8 548/83.1 625/80.5
Gangrenous appendicitis 0/0 9/1.3 9/1.1
Perforated appendicitis 37/31.6 74/11.2 111/14.3
Appendix vermiformis mucocele 0/0 2/0.3 2/0.2
Normal appendix vermiformis (Negative appendectomy) 3/2.5 26/3.9 29/3.7

n: Number, %: Percentage
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Table 2. Postoperative complications in retrocecal and non-retrocecal appendicitis
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Postoperative complications

Retrocecal appendix vermiformis

Non-retrocecal appendix vermiformis

(/%) (n/%)
Wound infection 4/3.4 10/1.5
Intraabdominal fluid collection 2/1.7 4/0.6
Tleus 2/0.3
Total 6/5.1 16/2.4

n: Number %: Percentage

Table 3. Distribution of pathology reports findings and postoperative complications found in retrocecal and non-retrocecal appendix vermiformis in men and women

Gender

Retrocecal appendix vermiformis

Non-retrocecal appendix vermiformis

(n) (n)
Men 45 319
Acute appendicitis
Women 32 229
Men 0 6
Gangrenous appendicitis
‘Women 0 3
Men 27 51
Perforated appendicitis
Women 10 23
Men 0 1
Mucocele of appendix vermiformis
Women 0 1
Men 0 10
Normal appendix vermiformis (Negative appendectomy)
Women 3 16
Men 3 10
Postoperative complications
Women 3 6

n: Number

The mean hospital stay for all patients was 1.8 days, 3.9 days for
perforated cases and 1.4 days for non-perforated cases. In addition,
the mean hospital stay was 2.4 days for retrocecal appendicitis and
1.7 days for non-retrocecal appendicitis. Mean hospital stay was
significantly higher in retrocecal localization than non-retrocecal
localization (P=.000).

Discussion

Acute appendicitis is a nonspecific purulent infection of the
appendix vermiformis [9]. In general, the prognosis of acute
appendicitis is good. However, late diagnosis causes complications
such as gangrene, perforation, plastron, intraabdominal abscess,
and generalized peritonitis. This leads to an increase in morbidity
and mortality. The prognosis of acute appendicitis mostly depends
on the complications of appendicitis [3]. While the mortality
rate of non-perforated appendicitis is 0.1% and 3% in perforated
appendicitis, this rate may increase to 15% in the elderly population
[10].

Acute appendicitis is a disease of the young population [3]. It was
reported that the mean age of acute appendicitis was 39.8 years
[11]. Acute appendicitis is seen 2 or 3 times more in men [11,12].
In our study, the mean age of appendicitis was 30.9 years and acute
appendicitis was seen mostly in men (59.1%).

Some studies in the literature have shown that age, race, gender,
geographical region, and diet may affect the position of the
appendix vermiformis [10]. Several studies have been conducted
on the localization of appendix vermiformis. The general opinion
about the anatomical localization of the appendix vermiformis
is that the retrocecal localization is more. Retrocecal appendix

localization can be found in 26-70% of cases. Retrocecal
localization is followed by paracecal and other localizations
at different rates [9]. It is reported that retrocecal appendicitis
is mostly observed in Bangladesh (65%), Pakistan (57%), and
Ghana (67.3%) [13,14,15]. Ajmani et al reported the retrocecal
appendix vermiformis rate is 58% [16]. The rate of retrocecal
appendix was reported 75% in the study of Humes et al, while it
was reported at 17% in the study of Grunditz et al [3,17]. In most
studies, retrocecal localization has been reported at higher rates. In
contrast to most studies in the literature, our rate of appendix with
retrocecal localization was lower (15%).

Perforated appendicitis rates in all appendicitis cases vary
between 22% and 25.8%. Appendix perforations are more
common in children and elderly people [12]. Drake et al, reported
that perforated appendicitis and negative laparotomy rate were
15.8% and 4% respectively [11]. In a study involving another 225
patients, the negative appendectomy rate was reported to be 7.11%
[18]. In the study of Alhamdani et al, negative appendectomy rate
was found at 9.5% and most of the negative appendectomies were
found in women [19]. Our perforated appendicitis rate (14.3%)
and negative appendectomy (3.7%) were lower than the literature
findings. In this study, negative appendectomies were found to be
more common in women, which is consistent with the literature.

Many complications can develop at various rates after
appendectomy, and this has a negative effect on the length of
hospital stay. In one study, the postoperative complication rate
was reported to be 5.2% and the mean length of hospital stay was
4.3 days [5]. In the study of Blackmore et al, the postoperative
complication rate was 5.3 % and the mean length of hospital stay
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was 3.5 days [20]. Our postoperative complication rate (2.8%)
and the mean length of hospital stay of our patients (1.8 days)
were lower. Wound infection is the most common complication
after appendectomy. In the study of Iurii et al, the rate of wound
infection in simple appendicitis was reported to be less than
5% and 20% in perforated and gangrene patients [9]. The most
common complication in our patients was wound infection (1.8%),
and this rate was lower than the literature values.

Different positions and associated symptoms of the appendix
vermiformis are an enigma for clinicians. If the entire appendix is
close to the anterior abdominal wall, there may be a great chance
that it can be easily seen by radiologists and easily diagnosed and
treated by surgeons [21]. Emergency physicians should consider
that appendicitis may not always present with typical symptoms
and signs and should not ignore the possibility of acute appendicitis
in acute abdominal pain to avoid any delay in diagnosis [22].

Retrocaecal appendix was the commonest in patients presenting
to an emergency as appendicitis (78%) [23]. Since the signs and
symptoms of retrocecal appendicitis are atypical, the diagnosis can
be made late. This leads to complicated appendicitis [8]. Ahmad
et al, reported that the diagnosis of retrocaecal appendicitis is
difficult, and that retrocecal appendicitis causes more gangrene,
perforation and infection [24]. Kim et al, stated that the appendix
perforation rate was 49% with abscess formation in retrocecal
appendicitis [25]. In the study of Castro et al, perforation rate was
reported to be 8% in anteriorly located appendicitis and 11.6%
in retrocecal appendicitis [26]. We detected perforation rate
of 31.6 % in appendicitis with retrocecal localization and 11.2
% 1in appendicitis with non- retrocecal localization. Perforated
appendicitis rate was higher significantly in retrocecal localization
(P=.000).

Postoperative complications of retrocecal appendicitis are
more common [27]. Especially in complicated appendicitis,
postoperative complication rate is reported as 15.8% [28]. The
rate of postoperative complications in acute appendicitis is 3%,
whereas this rate is 12% in perforated appendicitis [5]. In our study,
the postoperative complication rate was 1.1% in acute appendicitis
and 12.9% in perforated appendicitis. Although postoperative
complication rates were higher in retrocecal appendicitis (5.1%)
than non-retrocecal appendicitis (2.4%), no statistically significant
difference was found (P=.105).

Patients with complicated appendicitis have longer length of
hospital stay. Guidry et al reported that the mean length of hospital
stay of appendicitis with retrocecal localization was longer [27].
It is reported that the mean length of hospital stay in complicated
appendicitis is 4.4 days, whereas it is 1.9 days in uncomplicated
appendicitis [29]. In our study, the length of hospital stay was 3.9
days in perforated appendicitis, and 1.4 days in non-perforated
appendicitis. In addition, we found that the mean length of hospital
stay was 2.4 days in retrocecal appendicitis and 1.7 days in non-
retrocecal appendicitis. The mean length of hospital stay was
significantly longer in appendicitis with retrocecal localization
(P=.000).

Conclusion

Perforated appendicitis rate and mean hospital stay were found to
be higher in retrocecal appendicitis, thus showing that retrocecal
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appendicitis still negatively affects the prognosis of acute
appendicitis today. Therefore, emergency physicians and surgeons
should not ignore retrocecal appendicitis, which still negatively
affects the prognosis of acute appendicitis, causing delay in
diagnosis due to its atypical symptoms.
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