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Abstract
Objective: The relationship between parasites and pediatric
appendicitis is a highly debatable issue. This study aims to
investigate the role of parasitic infestation in the etiology of acute
pediatric appendicitis.
Methods: A retrospective study including 1600 pediatric and
adolescent patients who had undergone surgical therapy for a
diagnosis of acute appendicitis over a period of ten years from Jan
2001 to Dec 2010. Demographic data were retrieved including the
patient's age, sex, clinical data, clinical presentations, laboratory
investigations, operative data and pathological findings to identify
the presence and type of parasites. Patients were divided into
two groups according to the presence or absence of parasites in
the appendix lumen. In group I (n: 88), parasitic infestation was
observed, whereas in group II (n: 1502), no parasitic infestation was
present.
Results: Parasites were present in 5.5% (88 patients), and of those
88 parasitic infestations, 45 (51.1%) were Enterobaisis, 8 (9.1%)
were Schistosomiasis, 23 (26.1%) were Ascariasis, 7 (8%) Trichuriasis,
and 5 (5.7%) were Teania Saginata. The percentage of patients with
suppurative, gangrenous or perforated appendicitis was similar
in both groups with no statistical significance, irrespective of the
presence or absence of parasitic infestation.
Conclusion: The low prevalence of parasites among the
appendectomy specimens did not support the notion that parasites
were a major cause of appendicitis in pediatric patients.
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Introduction

A

cute appendicitis is the most common pathological cause
of appendectomy; however, various other pathological entities
are found in children. Among those factors, parasites may play
a considerable role.1-3 It has been documented that Enterobius
vermicularis (pinworm) infections of the gastrointestinal tract
occur in 4-28% of children worldwide, with a high prevalence in
developing and tropical countries.4-9 Although the most common
manifestation of pinworms is the perianal pruritus, pinworms have
been found in multiple other locations, including the appendix.10-14
Recent literature on appendiceal parasites focuses primarily on
the pathological changes induced by the presence of intraluminal
parasites. The current retrospective study aimed to assess the role of
parasitic infestation in the etiology of pediatric appendicitis.

Methods
This is a retrospective study including the medical records of all
pediatric and adolescent patients who were admitted and surgically
treated for acute appendicitis from Jan 2001 to Dec 2010 (n:
1600 patients). The ethical considerations were fulfilled and data
was confidentially maintained throughout the study. The patients’
records were thoroughly reviewed to gather the demographic data
such as age, sex and residence. Clinical data including the chief
complaints on admission, duration of symptoms, history of similar
attacks, previous hospitalization and history of any chronic diseases
plus drug history (if any) were analyzed. Laboratory and imaging
studies were also reviewed.
The data from surgical procedures were collected in terms of a
thorough study of operative data and the descriptive review of the
operative findings during surgery, as well as the duration of surgery
were all reported. The presence of postoperative complications
was analyzed. Collected data were coded, entered and statistically
analyzed using SPSS version 16. Two tailed tests of significance were
used with 95% confidence level. Continuous data were tested for
their distribution assumption. Categorical variables were expressed
as frequency and percentage. Chi-square and Z-test were used for
comparison wherever appropriate. For continuous variables, the
mean and standard deviations were used for reporting the data,
while the Kruskal Wallis test was used for comparing the means
of the different groups. A p value ≤0.05 was considered significant.
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Results
Patients were divided into two groups according to the presence
or absence of parasites in the appendix lumen: In group I (n: 88),
parasitic infestation was observed; whereas, in group II (n: 1502),
no parasitic infestation was present. Out of the total number, 872
(54.5%) were females and 728 (45.5%) were males with F/M ratio
of 1.2:1. Most patients with parasitic infestations were living or
lived in rural or suburban areas compared to those living in urban
areas (p<0.03). (Table 1)
Table 1: Demographic data of the studied patients.
Patients characteristics
Age distribution
Toddlers and pre-school (2-6 years)
School age (6 - 18 years)
Gender distribution
Male
Female
Residence
Hofuf City
Suburban of Hofuf City
Khobar City
Dammam city
Suburban of Dammam city

Number of patients (%)
546 (34.1%)
1054 (65.9%)
728(45.2%)
872 (54.8%)
568 (35.5%)
125(7.8%)*
120 (7.5%)
657 (41.1%)
130 (8.1%)*

*Most patients with parasitic infestations were living in rural or suburban areas
compared to those living in urban area (p<0.03).

One-thousand four-hundred and nineteen patients (88.7%)
complained of lower right quadrant abdominal pain. The remaining
patients complained of pain associated with diarrhea which was
reported in 99 patients (54.7%), 34 (18.8%) patients had associated
vomiting and fever, while 48 (26.5%) suffered from associated
attacks of constipation preceded by diarrhea.
Surgical procedures were open appendectomy in 1480 patients
(92.5%) and laparoscopic surgery in 120 patients (7.5%). The
operative findings ranged from acute edematus congested appendix
in 1344 patients (84%), apparently normal in 139 patients (8.7%),
perforated in 35 patients (2.2%), obstructed in 43 patients (2.7%),
and 39 (2.4%) had appendicitis which were gangrenous. The
operative time ranged from 22 minutes to 94 minutes with a median
of 31 minutes.
Associated intra-abdominal diseases included Meckel's
diverticulum in 6 patients (0.4%), perforation of the appendix with
Ascaris worm seen in the peritoneal cavity of 3 patients (0.2%), and
4 (0.3%) pinworm perforations of the appendix, as well as ovarian
cyst torsion in 4 patients (0.3%). Postoperative complications
included pelvic collection in 8 patients (0.5%), wound infection and
dehiscence in 37 patients (2.3%), and postoperative chest infection
in 3 patients (0.2%).
In 584 (36.5%) specimens, the appendix showed an acute catarrhal
inflammation. Eosinophil infiltration was microscopically seen in
53 specimens that also showed different parasitic infiltration, while
neutrophil infiltration was noted in the majority of specimen. In
addition, among 725 (45.3%) of the specimen, acute diffuse suppuration
of the appendix was recorded of whom 33 specimens had different
parasitic and eosinophilic infiltrations which were recorded. (Table 2)

Table 2: Histopathological and laboratory findings. (n=1600)
Appendix

No.

Normal appendix
Normal appendix with enterobiasis
Normal appendix with Ascariasis
Normal appendix with schistosomiasis
Normal appendix with trachuris trichiura
Total Acute catarrhal appendicitis
Acute catarrhal appendicitis with enterobiasis
Acute catarrhal appendicitis with schistosomiasis
Acute catarrhal appendicitis with Ascariasis
Acute catarrhal appendicitis with trachuris trichiura
Acute catarrhal appendicitis with Tinea saginata
Total Acute suppurative appendicitis
Acute suppurative with enterobiasis
Acute suppurative with schistosomiasis
Acute suppurative with Ascariasis
Acute suppurative with trachuris trichiura
Acute suppurative with Tinea saginata
Total Acute gangrenous with/or without
perforation
Total no. of specimens

168
16
12
4
2
584
19
3
5
4
4
725
10
1
6
1
1
123

Total leucocytic
count
% Neutrophils
WBC ×103 Mean
Mean ±SE
±SE
11.3 ± 2.8
65.3 ± 11.7
9.1 ± 1.3
59.3 ± 8.1
10.9 ± 1.1
64.2 ± 13.1
7.5 ± 2.3
67.2 ± 14.4
8.9 ± 0.3
58.3 ± 13.6
13.1 ± 1.6
60.9 ± 10.9
8.3 ± 0.9
66.5±10.1
12.4 ± 1.6
72.7 ± 8.2
10.6 ± 0.4
93.4 ± 10.6
9.8 ± 1.4
62.5 ± 15.7
9.1 ± 2.6
56.3 ± 8.7
18.2 ± 3.3
81.3 ± 21.1
13.1 ± 2.1
72.2 ± 15.3
19.1 ±2.2
93.3 ± 16.4
18.3 ± 0.7
85.8 ± 14.7
14.1 ± 0.1
73.5 ± 8.3
12.3 ± 0.3
67.6 ± 11.5
17.2± 2.8
83.3 ± 21.2

1600

+ve: present in all specimens; -ve: Absent in all specimens; ±ve: Present in some specimens and absent in others.
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Eosinophilic
infiltrate

Neutrophilic
infiltrate

-ve
+ve
+ve
+ve
+ve
±ve
+ve
+ve
+ve
+ve
+ve
±ve
+ve
+ve
+ve
+ve
+ve
-ve

-ve
-ve
-ve
-ve
-ve
±ve
±ve
±ve
±ve
±ve
±ve
+ve
+ve
+ve
+ve
+ve
+ve
+ve
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in 2.8% of the current studied subjects, this could be compared to
the figures reported in the literature of 1549 appendectomies, in
which 1.4% specimens were found to contain pinworm.3 It also does
coincide with other published data,2 where parasites were present
in 62 (7.5%) cases out of a total 830 appendectomy specimens. In a
wide literature review of 21 publications for appendiceal enterobiasis
infections for the period from 1957 to 2002, appendiceal pinworm
represented approximately 4.5% in appendectomies.3 (Table 5)

The appendix was seen to be normal in 168 (10.5%) of the
studied specimens; and in 123 (7.7%) specimens, the appendix
was acutely gangrenous. A total of 54 (3.8%) specimens showed
parasitic infestation associated with histopathologically proven acute
appendicitis. However in 34 (2.1%) specimens, there was parasitic
infestation in histopathologically normal appendix. (Table 3)
Table 3: Distribution of Parasitic infestation in the studied patients.
Type of Parasitic infestation in
appendicitis
Enterobiasis
Schistosomiasis
Ascaris lumbricoids
Trachuris trichura
Tinea saginata
Total parasites

Number

Table 5: Literature review of appendiceal enterobius infections.3

45(51.1%)
8 (9.1%)
23 (26.1%)
7 (8%)
5 (5.7%)
88 (100.0%)

Comparison of the prevalence rates of parasitic infestation
between appendicitis cases and normal appendix showed that
except for Teania saginata, the prevalence rate was significantly
higher among the normal appendix than the Appendicitis group
for every single species as well as for total infestation (p<0.01).
The results also showed that the prevalence of Trichuriasis was still
higher among the normal appendices (group II), which was almost
significant. (Table 4)

Discussion
Gastrointestinal infection due to parasitic infestation occurs
worldwide. It has been a controversial issue in terms of its role in
the etiology of acute appendicitis. Pinworm is considered the most
common helminthes infection.15 It has been postulated that pinworm
infestation with acute appendicitis varies from 0.2% to 41.8%
worldwide.3 Although seen in all ages and socioeconomic levels, it
is most common in children aged from 5 to 14 years. It did appear

Study author

Year

Duran-Jorda16
Abramson17
Tolstedt18
Boulos19
Mogenson20
Sterba11
Sterba21
Budd22
Bredesen10
Williams13
Gupta23
Cerva24
Sinnah25
Wei be26
Dalimi27
Dahlstrom28
Dorfman29
Zoorob30
Ajao31
Saxena32
Baitsatou33
Totals

1957
1966
1968
1973
1980
1984
1985
1987
1988
1988
1989
1991
1991
1991
1993
1994
1995
1996
1997
2001
2002

Appendiceal
Appendec- Appendiceal
inflammatomies
pin worms
tion
691
52
0
1
1
1
NR*
33
25
68
8
2
1
1
1
2,1916
1,322
23
2,925
82
41
1,529
38
19
303
38
17
12,132
182
58
2,921
41
17
414
36
NR
NR
259
0
2,267
94
26
1,590
38
17
1,867
63
23
3,125
14
14
1
1
0
1
1
0
62
3
2
1
1
0
51,815
2,308
286

* (NR= not reported)

Table 4: Comparison of the prevalence Rates of Parasitic Infestation between Appendicitis cases and Normal Appendix.
Appendicitis

Parasites
Entrobious
Ascaris
Schistosomiasis
Trichuris trichura
Tenia saginata
Total infestation

Normal appendix

p-value

29

16

12.67

0.6

1.8

1

<0.001

5

6

11

12

20.34

Prev. %

0.3

0.4

0.7

0.8

<0.001

No

3

1

4

4

8.77

Prev. %

0.2

0.06

0.21

0.25

<0.001

No

4

1

10

2

1.90

Prev. %

0.25

0.06

0.66

0.13

0.06

No

4

1

5

0

3.12

Prev. %

0.3

0.06

0.31

0.0

0.002

No

35

19

54

34

20.47

Prev. %

2.25

1.18

3.43

20.4

<0.001

Catarrhal

Suppurative

Tota l

No

19

10

Prev. %

1.2

No

Gangrenous cases (115) excluded
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We hereby reported an incidence of normal appendices with
parasitic infestation coinciding with similarly published data by the
author and others.29,34 Pinworm was more often associated with
un-inflamed appendices than inflamed appendices, and mucosal
invasion was not seen; therefore, it would seem unlikely that these
parasites cause acute appendicitis. However, pinworm may be a cause
of symptoms resembling appendicitis, because a significantly higher
proportion of patients with symptoms had pinworm compared with
patients who had an incidental appendicectomy.1-3
Schistosomas were seen in 0.5% in our studied specimens, this
coincides with some published data that showed the percentage
of schistosomal appendicitis to be 1.6%.35 Moreover, it has been
recorded to be only 0.2% in Hong Kong.36 Some others reported
different percentages of schistosomal appendicitis recorded as 2.3%
and 1.3%, respectively.37,38
Parasitic infestation is endemic within Saudi Arabia, especially
in rural areas, as with other developing countries. The results of this
study reflect this natural prevalence of the disease. These results
however, contradict previously published data by the same author
on Egyptian patients, where such incidence was higher in urban
areas.34
The cause of acute appendicitis is generally considered to be an
obstruction at the base of the appendix. An appendix affected by
Schistosomiasis would show considerable fibrosis that may have
led to the obstruction.38 The patients with Schistosomas present in
histopathological specimen were symptomatic in 4 out of 8 (50%).
These symptoms were not classical for acute appendicitis; the
reason for that could be explained on the basis of low grade chronic
inflammation solely due to Schistosomiasis. Moreover, the fibrosis
associated with schistosomal appendicitis that may limit the spread
of local inflammation may explain the low leucocyte count in that
group.39
In the current study, Ascaris lumbricoids and Trichuris trichura
were the encountered parasites in 1.4% and 0.4%, respectively,
in appendiceal specimens. This can be compared to previously
published data.29,34
Laparoscopy was performed as a diagnostic and therapeutic
maneuver in 113 out of the total 1500 patients. It showed free
pinworms in 3 patients and also free Ascaris in the abdominal
cavity of one patient. Nevertheless, laparotomy showed free
pinworms in the peritoneal cavity due to appendiceal perforation
in one patient. The data coincides with a literature report of 3
cases in which pinworms were set free into the abdominal cavity
during laparoscopic appendectomy. It has been recommended that
surgeons should exercise caution when performing laparoscopic
appendectomy, using the endo-loop technique to ensure that the
pinworms are not released into the peritoneum upon amputation
of the appendix.32
In this study, parasitic infestation of the appendix was thought
to play a role in causing disease states including acute appendicitis,
chronic appendicitis and appendicial perforation, especially in cases
of Enterobiasis and Ascariasis infection. These parasitic infestations
however, have also been found in symptom-free patients. It is
Oman Medical Specialty Board
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imperative that patients with parasitic infestation receive the
appropriate antiparasitic treatment before being discharged from
hospital, because the appendectomy is treated as a consequence and
not the root of the disease.

Conclusion
It can be postulated that the low prevalence of parasites among
appendectomy specimen may support the idea that parasitic worms
may be a minor or coincidental cause of pediatric appendicitis,
thus refuting the hypothesis that parasites may be a major cause of
pediatric appendicitis in parasite endemic areas.
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