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ABSTRACT

Objective: This study aimed to assess the relationship between Enterobius vermicu-
laris and appendicitis by determining the frequency of E. vermicularis in appendectomy
specimens obtained after a preliminary diagnosis of appendicitis.

Materials and Methods: Retrospective evaluation was conducted on the results of
appendectomy specimens examined histopathologically at Van Training and Research
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INTRODUCTION

Appendicitis stands as the most prevalent cause of emergency
abdominal surgery. Its hallmark indicators encompass perium-
bilical pain escalating to the right lower quadrant, along with
mild fever, dizziness, and nausea.’ While the etiological factors
and incidence of appendicitis exhibit regional variations, lumi-
nal obstruction predominantly emerges as the principal con-
tributor.2 This obstruction commonly arises due to fecalitis and
lymphoid hyperplasia.® Additionally, it has been postulated that
parasitic infections like enterobiasis, ascariasis, balantidiasis, te-
niasis, actinomycosis, schistosomiasis, amebiasis, and trichuria-
sis may also incite obstruction.** While the connection between
acute appendicitis and parasitic infections remains a topic of
debate, various parasites are frequently discovered within the
appendiceal lumen post-appendectomy procedures.” Notably,
Enterobius vermicularis ranks among the most prevalent para-
sites encountered, particularly within this context.?

E. vermicularis, the causal agent of enterobiasis, commonly
known as pinworm, is an intestinal parasite exclusive to hu-
mans, belonging to the nematode class. While it mainly resides
in the large intestine, particularly the cecum and rectal re-
gions, it sporadically survives in sections of the small intestine
adjacent to these areas, apart from the stomach or other gas-
trointestinal sections. Although this parasite is known to take
refuge in the appendix, the definitive relationship between E.
vermicularis and appendicitis continues to be contentious.*”?

This study was conducted to assess the correlation between E.
vermicularis and appendicitis by analyzing the prevalence of E.
vermicularis in appendectomy specimens obtained following
an initial diagnosis of appendicitis.

MATERIALS AND METHODS

The retrospective evaluation encompassed the results of ap-
pendectomy specimens that underwent histopathological
examination in Van Training and Research Hospital Pathology
Laboratory between March 2016 and March 2022.The study in-
cluded patients ranging from ages 0 to 83, who had undergone
appendectomy with surgical intervention following a prelimi-
nary diagnosis of appendicitis from various outpatient clinics.
Hematoxylin-eosin stained slides from 7,814 appendectomy
specimens were examined for the presence of E. vermicularis,
acute inflammation, fecaloid material, lymphoid hyperplasia,
obliteration, perforation, phlegmonous appendicitis, and peri-
tonitis. Additionally, hematoxylin-eosin (H&E) stained slides
from patients testing positive for E. vermicularis were subject to
re-evaluation by the pathology author. The dimensions of the
appendix, including length and diameter, were noted. Patient
information such as age and gender, clinical findings, white
blood cell count (WBC), and eosinophil percentage (EO%) data
were retrieved from the hospital automation system.
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Figure 1. Section of an adult E. vermicularis with acute
inflammatory cells, including eosinophils, abundant
leukocytes with polymorphous nuclei in the appendix
lumen (Hematoxylin & Eosin x 200).

Statistical Analysis

The normality of continuous data was examined using the
Kolmogorov-Smirnov test. Given normally distributed data,
the independent t-test was applied. For categorical data, sta-
tistical analysis involved Fisher’s Exact test, Chi-Square test,
and Z test. Calculations were conducted using statistical
packages such as the Statistical Package for the Social Sci-
ences (SPSS) (IBM SPSS for Windows, version 21) and Minitab
(version 14). A statistical significance level of 5% was em-
ployed, and all tests were evaluated as two-tailed. Addition-
ally, 95% Confidence Intervals for clinical significance were
calculated.'"

Ethics Committee Approval

The Non-interventional Clinical Research Ethics Committee of
Van Yizuincl Y1l University approved the study protocol (Deci-
sion no: 2022/10-01. Date: 14.10.2022).

RESULTS

During routine histopathological examination of appendec-
tomy specimens from a total of 7,814 patients, E. vermicularis
adult specimens (Fig. 1) and/or eggs (Fig. 2) were identified in
50 (0.64%) cases. Specifically, E. vermicularis was found in ap-
pendectomy specimens from 23 (0.73%) out of 3,165 female
patients and 27 (0.58%) out of 4,648 male patients. A statistical
analysis showed no significant difference between E. vermicu-
laris positivity and gender (p=0.437).



J Clin Pract Res 2023; 45 (5) 463-70

Figure 2. Cross-section of E. vermicularis containing
eggs with multiple double-layered hyaline chitin shells
(Hematoxylin & Eosin x 200).

The age range of patients who underwent an appendectomy
was O to 86 years (with a mean age of 22.13+13.96 years), and
71.27% of them were older than 18. E. vermicularis-positive pa-
tients were aged between 6 and 49 years (with a mean age of
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Table 1. Relationship between age groups and E. vermicularis
positivity

Age groups E. vermicularis E. vermicularis p*
negative patients  positive patients
n % n %
0-10 540 97.83 12 2.17°
11-18 1,671 98.70 22 1.307
19-30 2,987 99.63 11 0.37° 0.001
>31 2,566 99.80 5 0.20°
Total 7,764 9936 50 0.64

*: Chi-Square test; n: Number of patients; a, b: Indicate different groups.

16.86+9.12 years), and 68% of them were younger than 18 (Fig.
3). The statistical analysis revealed a significant difference be-
tween E. vermicularis positivity and age groups (refer to Table
1). A logistic regression analysis was conducted to determine
the impact of age groups on E. vermicularis positivity rates. The
results indicated that children aged 0-10 are at 1.9 times high-
er risk (odds ratio) than individuals aged 11-18. Similarly, the
risk is 6.4 times higher than that of individuals aged 18-30, and
12.1 times higher than that of individuals older than 30 years.

Appendix length varied between 2 cm and 11 cm, with a mean
length 6.56+1.48, while the diameter ranged between 0.2 cm
and 3 cm, with a mean diameter of 0.9+0.31 cm across all pa-

Figure 3. Distribution of E. vermicularis-positive patients by gender and age groups.
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Table 2. Variation of appendix length and diameter according to age group and E. vermicularis positivity

Length of the appendix (cm)

Diameter of the appendix (cm)

Age groups Total patients E. vermicularis p* Total patients E. vermicularis p*
(MeanzSD) positive patients (MeanxSD) positive patients
(MeanxSD) (Mean=SD)

0-10 5.55+1.91 6.5+1.32 0.540 0.75%£0.37 0.60%0.10 0.420

11-18 6.36+0.09 6.59+0.25 0.850 0.88+0.41 0.86+0.41 0.521

19-30 6.90+1.90 6.7+£2.28 0.786 0.92+0.20 0.86%0.20 0.642

>31 6.51+2.02 6.93+0.94 0.821 0.93£1.07 0.9+0.55 0.754

*: Independent t-test; SD: Standard deviation.

Table 3. Distribution of patients with acute appendicitis

Age groups Acute appendicitis Number of patients Number of E. vermicularis p

(%) positive patients (%)

0-10 Yes 385 (69.75) 7(1.82) 0.384*
No 167 (30.25) 5(2.99)

11-18 Yes 1,344 (79.39) 16 (1.19) 0.437*
No 349 (20.61) 6(1.72)

19-30 Yes 2,628 (87.66) 8(0.30) 0.131*
No 370(12.34) 3(0.81)

>31 Yes 2,288 (88.99) 4(0.17) 0.617**
No 283 (11.01) 1(0.35)

Total Yes 6,645 (85.04) 36 (0.54) 0.010*
No 1,169 (14.96) 14 (1.20)

*: Chi-Square Test; **: Fisher’s Exact Test.

tients. When comparing mean appendix length and diameter
between E. vermicularis-negative and -positive patients based
on age groups, no statistically significant differences were ob-
served (Table 2).

Acute appendicitis was diagnosed in 85.04% (6,645/7,814) of
the appendectomy cases, and in 72% (36/50) of the cases with E.
vermicularis. Statistical analysis revealed a significant difference
between the two groups (p=0.010). However, when the cases
were stratified according to age groups, the incidence of acute
appendicitis in E. vermicularis-positive and E. vermicularis-nega-
tive cases did not exhibit statistical differences (Table 3).

All patients who underwent an appendectomy presented with
abdominal pain. Furthermore, there was no statistical difference
observed in the occurrence of clinical symptoms such as sensi-
tivity, rebound tenderness, guarding, nausea, and vomiting be-
tween E. vermicularis-positive and -negative patients (Table 4).
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In histopathological examinations, the frequency of lymphoid
hyperplasia and fibrous obliteration was higher in E. vermicu-
laris-positive patients compared to negative patients. This
disparity between the two groups was statistically significant.
The frequencies of fecaloid, perforation, phlegmonous appen-
dicitis, and peritonitis were comparable between the groups
(Table 4). Notably, neoplastic lesions were not identified in any
of the E. vermicularis-positive samples.

Analysis revealed that the mean WBC count in E. vermicu-
laris-positive patients was lower than that in E. vermicu-
laris-negative patients, and the mean EO% count was higher
(Table 4). The differences in WBC (p=0.008) and EO% (p=0.003)
values between the two groups were statistically significant.
However, based on Confidence Interval calculations, the dif-
ferences in WBC and EO values between the two groups were
not clinically significant.
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Table 4. Distribution of findings in E. vermicularis positive and negative patients

Findings E. vermicularis negative patients E. vermicularis positive patients p*

n % n %

Histopathological findings

Lymphoid hyperplasia 0.005
Yes 489 6.30 8 16.00
No 7,275 93.70 42 84.00

Fibrous obliteration 0.006
Yes 170 2.19 4 8.00
No 7,594 97.81 46 92.00

Fecaloid 0.321
Yes 1,027 13.23 9 18.00
No 6,737 86.77 41 82.00

Perforation 0.259
Yes 854 11.00 3 6.00
No 6,910 89.00 47 94.00

Phlegmonous appendicitis 0.375
Yes 1,119 14.41 5 10.00
No 6,645 85.59 45 90.00

Peritonitis 0.14
Yes 1,769 22.78 7 14.00
No 5,995 77.22 43 86.00

Clinical findings

Sensibility 0.384
Yes 4,814 62.01 34 68.00
No 2,950 37.99 16 32.00

Rebound 0.157
Yes 4,193 54.01 22 44.00
No 3,571 45.99 28 56.00

Defense 0.510
Yes 3,675 47.33 26 52.00
No 4,089 52.67 24 48.00

Nausea 0.156
Yes 2,433 31.34 11 22.00
No 5,331 68.66 39 78.00

Vomiting 0.102
Yes 3,054 39.34 14 28.00
No 4,710 60.66 36 72.00

Blood findings, Mean=SD, [95% Cl]
WBC (10'%/L) 13.78+4.59 [4,784-22,776] 11.76+4.49 [2,560-20,560] 0.008**
EO (%) 0.7£1.09 [-1,436-2,836] 1.38+2.044 [2,626-5,386] 0.003**

*: Chi-Square Test; **: Independent t-test; n: Number of patients; SD: Standard deviation; Cl: Confidence interval.
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DISCUSSION

Out of all parasites that infiltrated the human body, E. vermicu-
laris is the most commonly detected parasite in the appendix
post-surgery.'? The prevalence of E. vermicularis in appendices
varies depending on the geographical area under study. In
a meta-analysis by Taghipour et al.,”® the highest and lowest
global rates of appendiceal invasion by E. vermicularis were ob-
served in Africa (8%) and the Americas (2%), respectively. On a
country-specific basis, Nigeria reported the highest rate (33%),
while Venezuela reported the lowest rate (<1%). In studies car-
ried out in Turkiye, E. vermicularis was identified in appendec-
tomy specimens at rates ranging from 0.70% and 2.8%.3414-17
In the current study, E. vermicularis was detected in 50 (0.64%)
out of the 7,814 appendectomy specimens examined.

E. vermicularis infection constitutes a public health concern in
many countries, regardless of socioeconomic status. The infec-
tion spreads more easily within childcare centers (including
orphanages and kindergartens), schools, and overcrowded
households. Among society, the most affected group is chil-
dren.'® Hence, the higher infection rate detected in pediatric
age groups using the cellophane band method, compared to
other age groups, is also anticipated in the histopathological
examination of appendectomy specimens. This study reveals
that appendiceal invasion is more prevalent in patients under
18 years of age compared to those over 18.

Information about E. vermicularis invading the appendix has
existed in medical literature for over a century.” However, the
parasite’s role in the etiology of appendicitis remains conten-
tious. Some authors propose that E. vermicularis invades the
mucosa post-appendectomy to escape hypoxia, while others
report that the parasite invades the appendix mucosa in con-
nection with ulceration and inflammation.’ Several studies
cite inflammation rates ranging from 13% to 37% in appendi-
citis samples infested with pinworms.* Inflammation has also
been noted in certain cases involving E. vermicularis in the ap-
pendix.”? Some researchers suggest that E. vermicularis might
simulate an acute appendicitis-like clinical presentation by ob-
structing the lumen or inducing a hypersensitivity reaction in
the tissue.?®*' Certain researchers have also suggested that E.
vermicularis in the appendix could lead to pathological chang-
es encompassing a spectrum from lymphoid hyperplasia to
acute phlegmonous inflammation.?? It is postulated that lym-
phoid hyperplasia might give rise to a clinical condition that is
radiologically indistinguishable from appendicitis and resem-
bles acute appendicitis.® Pehlivanoglu et al.? identified lym-
phoid hyperplasia in all positive cases of E. vermicularis, while
da Silva et al.?® proposed a correlation between the presence
of E. vermicularis and lymphoid hyperplasia. This study deter-
mined that the frequency of lymphoid hyperplasia in histo-
pathological examinations was greater in E. vermicularis-pos-
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itive patients compared to their negative counterparts. This
finding suggests that E. vermicularis could be a potential cause
of lymphoid hyperplasia, which might consequently result in
clinical presentations similar to appendicitis.

In this study, the incidence of fibrous obliteration in histo-
pathological examinations was higher in E. vermicularis-pos-
itive patients than in negative patients. Fibrous obliteration
of the appendix entails the substitution of the mucosa and
submucosa with fibrotic tissues due to the loss of normal ap-
pendiceal mucosa and Peyer’s patches; it is a condition that
frequently imitates the symptoms of acute appendicitis. While
a patient’s physical examination and laboratory findings could
aid in differential diagnosis, most cases are confirmed through
histopathological examination of the appendectomy speci-
men.?* It is believed that fibroblastic and neural cells are ac-
companied by eosinophils and mast cells in fibrous oblitera-
tion, with eosinophils potentially contributing to the fibrosis
process.” We believe that the relationship between fibrous
obliteration and E. vermicularis in this study can be explained
through the role of eosinophils in the fibrosis process. The fact
that eosinophilia was significantly more pronounced in E. ver-
micularis-positive patients compared to their negative coun-
terparts (p=0.003) supports our interpretation.

E. vermicularis infection can exhibit clinical features similar to
those of acute appendicitis.’”® According to Hammond et al.,?
whether it triggers acute appendicitis or not, E. vermicularis
may inhabit the appendix and lead to outcomes resembling
acute appendicitis. This study noted that the clinical manifes-
tations in E. vermicularis-positive patients mirrored those in
other patients who underwent an appendectomy.

A limitation of our study lies in its retrospective design. Fur-
thermore, an important constraint is that the study was exclu-
sively conducted using data from a single hospital. Another
drawback of the study is the inability to ascertain the density
of E. vermicularis in the intestines of patients with E. vermicu-
laris detected in their appendectomy specimens.

CONCLUSION

This study identified a statistically significant presence of E.
vermicularis in some appendectomy specimens wherein lym-
phoid hyperplasia or fibrous obliteration was identified as the
cause of obstruction. This outcome suggests that although the
parasite does not directly induce appendicitis, it may contrib-
ute to factors leading to obstruction in specific cases. Conse-
quently, it was deduced that E. vermicularis could potentially
be a contributory factor in appendicitis development. Treating
positive patients for this parasite as a risk factor could there-
fore be beneficial. Additionally, conducting etiological studies
to more comprehensively elucidate the role of E. vermicularis
in appendicitis formation and implementing necessary pre-
cautions would be advisable.
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