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Clinicopathological evaluation of parasitic 
infections in appendectomy specimens

Abstract 

Background: This study aimed to determine the incidence of parasitic infections in adult patients who underwent appendectomy 
and to compare the clinicopathological features of parasitic infections in appendectomy specimens.

Methods: Patients with pre-diagnosis of acute appendicitis who underwent appendectomy between January 2018 and December 
2019 and reported parasitic infection in appendectomy specimens were evaluated retrospectively. Demographic data, comorbidities, 
clinical and radiological findings, laboratory results, surgical methods, length of hospital stay, postoperative complications, and 
histopathological examination reports were analysed.

Results: 939 adult patients underwent appendectomy with a pre-diagnosis of acute appendicitis. Upon detecting parasitic 
infection in the histopathological examination, thirty-one (3.3%) patients were included in this study. Twenty (64.5%) patients 
were women, and the overall mean age was 31.9 years (18-70 years). Twenty-three (74.2%) patients had Enterobius vermicularis, 
and 8 (25.8%) patients had Taenia saginata. On laboratory examination, the mean percentage of monocytes was only higher in 
the Taenia saginata group (0.80 vs 0.66; p=0.039). Both ultrasonography findings and tomography findings were similar in both 
groups. The morbidity rate of the study was 12.9% (n=4). There was no difference between the two groups regarding the length 
of hospital stay or morbidity. 

Conclusions: Parasitic infections may cause symptoms mimicking acute appendicitis. It should be kept in mind that even in 
patients with a diagnosis of parasitic intestinal infection, symptoms may have been caused by acute appendicitis, not solely due 
to parasitic infection.
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INTRODUCTION

Acute appendicitis (AA) is the most common cause of 
emergency abdominal surgery (1). Although it is mainly 
seen in the 7-35 age range, it can be encountered in any age 
group (2). Abdominal pain, anorexia, nausea/vomiting, 
and elevation of serum inflammatory markers are typical 
findings of AA. The standard gold treatment for AA is 
appendectomy (3). It has been reported that fecalith and 
lymphoid hyperplasia may predispose the development of 
AA by obstructing the lumen of the appendix vermiformis 
(AV). Vegetable/fruit seeds, tumours, and parasites are 
rarely included in AA aetiology (4).

Intestinal parasitic infections can be seen at all ages, 
especially in children. Although the prevalence varies 
according to geography and socioeconomic level, it 
has been reported at a high rate of 44.6% (5). Parasitic 
intestinal infections most frequently affect the colon in the 
gastrointestinal system, a parasitic infection of the AV is 
rare. Intestinal parasites can mimic AA, and the diagnosis 
is usually made by histopathological examination of 
appendectomy specimens (6). The most common parasites 
associated with appendicitis are Enterobius vermicularis 
(EV), Ascaris lumbricoides, Entamoeba histolytica, Taenia 
saginata (TS) and Schistosoma sp. Although the role of 
parasites in AA aetiology has not been fully clarified, it is 
thought that they cause the development of AA by both 
occluding the lumen of the AV and creating inflammatory 
reactions (7).

This study aimed to determine the incidence of parasitic 
infection in adult patients who underwent appendectomy 
with a pre-diagnosis of AA and to compare the 
clinicopathological features of parasitic infections in 
appendectomy specimens.

MATERIALS AND METHODS

Patients’ Selection and Searched Parameters

Patients who underwent an appendectomy in a tertiary 
health centre with a pre-diagnosis of AA and reported 
the presence of parasitic infection in appendectomy 
specimens were evaluated retrospectively. All adult 
patients who met the criteria between January 2018 and 
December 2019 were included in the study. All surgeries 
and histopathological examinations were performed at 
the same clinics. Incidental appendectomies, patients 

younger than 18, and patients whose detailed data could 
not be accessed were excluded from the study.

Demographic data, comorbidities, preoperative clinical 
and radiological findings, laboratory results, surgical 
methods, length of stay in hospital (LOS), complications, 
and histopathological examination reports were analysed 
hospital data management system of Sisoft (Sisoft 
Healthcare Information Systems, Turkey) and patient files 
retrospectively. Appendectomy specimens with reported 
parasitic infections were re-examined pathologically by 
a consulting pathologist. Thus, the diagnosis of parasitic 
infections and parasite types was re-confirmed.

Statistical Analysis

Statistical data analysis was performed using SPSS (SPSS 
Inc. v23.0, USA).  Mean and standard deviation were 
used in descriptive statistics for quantitative variables, 
and numbers and percentages were used for qualitative 
variables. The normal data distribution was evaluated 
with the Shapiro-Wilk and Kolmogorov-Smirnov tests. If 
the data showed normal distribution, data were analysed 
with an independent samples t-test, and independent 
qualitative data were analysed with chi-square. If the 
normal distribution assumption was not met, the Mann-
Whitney U test was used for independent quantitative data, 
and the Wilcoxon test was used for dependent quantitative 
data. The significance level was accepted as 0.05.

Ethical Approval and Patient Consent

Data collection and analysis for the study were initiated 
after the study was deemed ethically appropriate by 
the Ethics Committee of University of Health Sciences, 
Erzurum Regional Training and Research Hospital 
(Decision no: 2021 / 06-136, Decision date: 15.03.2021). 
Since it is a retrospective study, patient consent is not 
required.

RESULTS

Nine hundred thirty-nine adult patients underwent 
appendectomy with a pre-diagnosis of AA between January 
2018 and December 2019. Thirty-one (3.3%) patients were 
included in the study upon detecting parasitic infection in 
their histopathological examination and meeting the other 
inclusion criteria. Of 31 patients, twenty (64.5%) were 
women, and eleven (35.5%) were men. The mean age of all 
patients was 31.9 years (18-70 years). 
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Three (9.7%) patients had at least one comorbid disease 
or previous surgical history. Medically treated chronic 
obstructive pulmonary disease (COPD) and diabetes 
mellitus (DM) were found as comorbidities in one patient. 
Two (6.4%) patients had a history of total thyroidectomy. 
Both patients received hormone replacement therapy and 
were euthyroid during the perioperative period. 

Physical examination of all patients showed tenderness 
and defence in the right lower quadrant. On laboratory 
examination, the mean percentage of monocytes was only 
higher in the Taenia saginata group (0.80 vs 0.66; p=0.039). 
The mean value of other complete blood count parameters 
was similar in both groups. A comparison of the complete 
blood count parameters according to parasite type is 
shown in Table 1.

Table 1. Comparison of the complete blood count parameters according to parasite type.

Parameters (mean) EV Group (n=23) TS Group (n=8) P-value

White blood cell (103/mm3) 10.35 (4.9-18.10) 13.40 (5.20-20.79) 0.46*
Red blood cell (106/mm3) 4.96 (3.90-6.41) 5.13 (3.99-5.54) 0.47*
Hemoglobin (g/dL) 13.7 (10.10-17.00) 14.8 (10.10-16.90) 0.97*
Haematocrit (%) 40.15 (30.40-52.90) 43.10 (31.80-49.00) 0.87**
Mean cell volume (fL) 82.70 (75.50-91.40) 83.00 (63.10-88.50) 0.16**

Mean corpuscular haemoglobin (pg) 28.50 (25.30-32.10) 29.31 (18.80-31.60) 0.17*

Mean corpuscular haemoglobin 
concentration (g/dL)

34.25 (30.60-36.10) 34.30 (29.80-35.80) 0.39**

Platelet count (103/mm3) 282000 (64000-442000) 266000 (193000- 815000) 0.19**

Reticulocyte distribution width (%) 13.25 (10.80-16.00) 13.39 (12.10-18.10) 0.20*

Platelet distribution width (%) 16.30 (9.60-20.90) 16.00 (10.60-17.60) 0.41*

Mean platelet volume (fL) 8.52 (6.20-10.00) 8.96 (6.60-10.60) 0.61*

Neutrophil # 7.55 (2.60-16.90) 8.30 (2.50-18.28) 0.63**

Lymphocyte # 1.54 (0.70-4.10) 2.15 (1.14-3.90) 0.38**

Monocyte # 0.66 (0.10-1.20) 0.80 (0.30-7.50) 0.039**

Eosinophil # 0.17 (0.01-0.42) 0.20 (0.07-0.53) 0.30**

Basophil # 0.02 (0.00-1.00) 0.11 (0.00-0.90) 0.26**

EV: Enterobius vermicularis, TS: Taenia saginata. *Independent samples t-Test, **Mann Whitney U test.
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Ultrasonography (USG) examination, the first diagnostic 
imaging tool, was performed on all patients included 
in the study during emergency room admissions. 58.1% 
of all patients (n=18) had USG findings compatible 
with AA. The calculated mean diameter of the AV was 
8.23 mm. Seven (22.6%) of these 18 patients also had 
mesenteric heterogeneity on the right upper quadrant 
on USG. Computed tomography (CT) was planned for 
only one of the patients with mesenteric heterogeneity 
on USG because of the suspicion of a simultaneous 
cecum tumour. Still, no tumoral mass was seen on the 
CT scan of this patient. However, an additional imaging 
tool was not needed in patients with other mesenteric 

heterogeneity. On the other hand, AV was not seen on 
USG in 13 (41.9%) patients. Because AV could not be seen 
on USG, CT was planned for these 13 patients (negative 
USG). Findings consistent with AA were reported in 11 
(35.5%) of 14 patients who underwent CT examination. 
The mean diameter of the AV was reported as 9.3 mm on 
CT. Mesenteric heterogeneity was reported in only three 
patients, and in one of them, heterogeneity was said to 
be accompanied by abscess formation. The distribution 
of evaluated USG and CT parameters was similar in both 
groups. Clinicopathological features according to parasite 
type and a comparison of these features are shown in 
Table 2.

Table 2. Clinicopathological features according to the type of parasite.

General
N=31

EV Group
N=23

TS Group
N=8

P-value

USG findings (n=31)

Appendix vermiformis visualisation 0.228*
· Yes 18 (58.1%) 15 (83.3%) 3 (16.7%)
· No 13 (41.9%) 8 (61.5%) 5 (38.5%)
Mean appendix diameter 8.23 mm 8.09 mm 8.77 mm 0.652**
Mesenteric heterogeneity 0.576*
· Yes 9 (29%) 7 (77.8%) 2 (22.2%
· No 22 (71%) 16 (72.7%) 6 (27.3%)
CT findings (n=14)

Appendix vermiformis visualisation NE
· Yes 11 (78.6%) 9 (81.8%) 2 (18.2%)
· No 3 (21.4%) 3 (100%) 0 (0%)
Mean appendix diameter 9.3 mm 9 mm 11 mm 0.250***
Mesenteric heterogeneity NE
· Yes 3 (21.4%) 3 (100%) 0 (0%)
· No 11 (78.6%) 9 (81.8%) 2 (18.2%)
Histopathological examination

Presence of acute inflammation 0.698*
· Yes 17 (54.8%) 12 (70.6%) 5 (29.4%)
· No 14 (45.2%) 11 (78.6%) 3 (21.4%)
Mean length of appendix vermiformis

70 mm
63 mm
(22-100)

80 mm
(55-100)

0.210***

Mean diameter of the appendix 8 mm 7.5 mm (5-20) 9 mm (5-10) 0.960***
Length of stay in hospital (day) 2.32 (1-7) 2.12 (1-7) 3 (1-6) 0.510***
Postoperative complications 1.000*
· Yes 4 (12.9%) 3 (75%) 1 (25%)
· No 27 (87.1%) 20 (74.1%) 7 (25.9%)

USG: ultrasonography, CT: computed tomography, NE: not evaluated. *Chi-square test, **Independent samples t-Test, ***Mann Whitney U test.
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Laparoscopic appendectomy was performed in 23 
(74.2%) patients, and conventional appendectomy was 
completed in 8 (25.8%) patients. There was no conversion 
from laparoscopy to conventional appendectomy or any 
reported perioperative complications. Perioperative 
drains were placed in six patients due to purulent fluid 
collection in the pelvic region during surgery.

The mean length of stay (LOS) was 2.3 days (ranging from 
one day to seven-day), and the morbidity rate of the study 
was 12.9% (n=4). None of the patients required intensive 
care follow-up, and postoperative mortality was not 
observed. The most prolonged LOS was seen in patients 
with postoperative complications. 

Postoperative complications were seen in 4 (12.9%) 
patients, surgical site complications in 3 (9.7%) patients, 
and ileus in one (3.2%) patient. Patients with surgical site 
complications were as follows: A 70-year-old male patient 
with multiple comorbid diseases (COPD, DM) and presence 
of abscess formation on preoperative CT (Length of stay 
(LOS): 6 days) had left pararectal redness and port-side 
seropurulent fluid collection on the tenth postoperative 
day. A 63-years-old male with DM (LOS: 7 days) had a 
port-side abscess on the thirteenth postoperative day.  
In addition, a 22-year-old female patient with no other 
disease (LOS: 5 days) had a port-side seroma on the 
third postoperative day. All surgical site complications 
were treated with drainage and daily cleaning. The 
patient with postoperative ileus was treated with 
conservative treatment with nasogastric decompression. 
All patients with postoperative complications had a 
history of perioperative drain placement. There was no 
difference between the two groups regarding the length 
of hospital stay or morbidity. Additionally, a perioperative 
haemorrhage occurred in a 27-year-old male patient (LOS: 
7 days) without any other illness. 

In appendectomy specimens, twenty-three (74.2%) 
patients had Enterobius vermicularis, and 8 (25.8%) 
patients had Tenia saginata. The mean length of AV was 
70 mm, and the mean AV diameter was 8 mm. Presence 
of lymphoid hyperplasia was reported in 11 (35.5%) 
patients. Histopathologically, 17 (54.8%) specimens had 
signs of acute inflammation, while 14 (45.2%) specimens 
did not have signs of inflammation consistent with AA. 
In specimens with acute inflammation, the lumen of the 
AV was occluded with parasites in thirteen specimens and 

fecalith in four specimens. Luminal obstruction due to 
lymphoid hyperplasia was not detected. Parasitic infections 
in appendectomy specimens were most common in May 
with five cases, followed by four cases each in April and 
June. All patients were given mebendazole or albendazole 
after the histopathological examination revealed parasitic 
infections.

DISCUSSION

Acute appendicitis (AA) is the most common cause of acute 
abdominal pain. Anorexia, nausea, vomiting, abdominal 
pain migrating to the right lower quadrant, and mild 
leukocytosis are frequently observed signs/symptoms 
and findings. In addition to the anamnesis and physical 
examination findings, the diagnosis of appendicitis is 
supported by laboratory tests and imaging methods such 
as USG and CT (8).

AA is commonly considered to develop due to obstruction 
of the AV. While faecalis or lymphoid hyperplasia is 
frequently found in the aetiology, foreign bodies and 
parasitic causes are rarely encountered (1,9). The presence 
of parasitic infections up to 6.4% has been shown in 
appendectomies (10). The most common parasite is 
Enterobius vermicularis (EV). Rarely, Entamoeba histolytica, 
Schistosoma sp., Taenia saginata (TS), Ascaris lumbricoides, 
and Balantidium coli can also be detected (7). Only adult 
patients were included in our study, and parasitic infection 
was found in 31 (3.3%) of 939 appendectomy specimens. 
EV was identified in 23 (2.45%) specimens and TS in 8 
(0.85%).

The incidence of EV identification in appendectomy 
specimens ranges between 0.6-3.8% (6). This rate is 2.45% 
in the present study, similar to the literature. Although 
EV is frequently encountered in the pediatric age, it can 
also be detected in adults. Albendazole, mebendazole, 
and pyrantel pamoate are used in treatment. Since the 
risk of transmission among family members is very high, 
treatment and hygienic measures should cover the whole 
family (11). Although it is not possible and logical to 
establish a direct relationship between parasitic infection 
and the development of appendicitis with this limited 
data, we believe it may inspire further studies.

Another parasite diagnosed in appendectomy specimens 
in the present study is TS. The definitive host for TS is 
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human (12). Although most carriers are asymptomatic, 
they may cause symptoms such as nausea and loss of 
appetite. Very rarely, they can cause appendicitis (13). Our 
study identified TS infection in 8 (0.85%) appendectomy 
specimens. We believe that the incidence of TS infection in 
0.85% of appendectomy specimens in the adult population 
will be important data for further studies.

Appendix vermiformis is reported as normal in 3-25% 
of the histopathological examinations of appendectomy 
specimens (14). In a cross-sectional study examining the 
presence of EV infection in appendectomy specimens, 
it was reported that no histopathology was found in 
them in 77.4% of the cases (6). In our study, the presence 
of acute inflammation was shown in 12 (52.1%) of 23 
specimens with EV. In 5 (62.5%) of 8 specimens with TS, 
acute inflammation was present in histopathological 
examination. TS, whose relationship with appendectomies 
is rarely reported in case of reports or as an unusual finding 
in extensive studies (13,15), was written in 8 patients in 
our research, and it was found to cause a higher rate of 
acute inflammation compared to EV (52.1% vs 62.5%).

In the literature, in appendectomy specimens with EV 
infection, the mean length of AV was 61.6 mm, and the 
mean diameter of AV was 5.8 mm (6). In the current study, 
the average size of AV was 63 mm, and the mean diameter 
of AV was 7.5 mm in appendectomy specimens with EV 
infection. In specimens with TS infection, it is seen that the 
mean length of AV is 80 mm, and the mean diameter is 9 
mm. Our study presented larger appendix diameters than 
those reported in the literature. We think that the higher 
rates of acute inflammation found in our study than the 
rates reported in the literature may be effective in the 
occurrence of the difference in appendix diameters (16).

A limited number of studies report that intestinal 
parasitisation is frequently encountered in the spring and 
summer (17,18). In addition to the literature, the current 
study evaluates the presence of parasitic infection in 
appendectomy specimens histopathologically instead 
of using sample tests and reveals that parasitic infection 
is most frequently encountered in appendectomies 
performed in May, followed by April and June. We 
believe further studies should be conducted to show 
seasonal differences in parasitic infection incidence in 
appendectomy specimens.

There are also limiting factors in our study. The 
retrospective design of the study is the main limiting 
factor. The number of specimens with parasitic infections 
and species was insufficient to allow for detailed and 
further statistical analysis.

Parasitic infections may cause symptoms mimicking 
AA. We believe that adult patients with acute abdominal 
pain in endemic regions for parasitic infection should 
be questioned in detail about the presence of a possible 
parasitic disease. Considering the high rate of acute 
inflammation, it should be kept in mind that even in 
patients with a diagnosis of parasitic intestinal infection, 
symptoms may have been caused by AA, not solely due 
to parasitic infection.
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