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Parasitic Appendicitis:
A Prospective Clinical and Histopathological
Study of 665 Cases of Acute Appendicitis

Nemah H. Mahdi" Ahmad H. Mousa’
Noura Ab. M

Abstract

Background: Acute appendicitis is the most common abdominal surgical
emergency. There is no clear cause of acute appendicitis. It is believed that
the initial event in the pathogenesis of most cases is the obstruction of the
outflow of the appendix by foreign body or intestinal parasite or neoplasm.
Intestinal parasites can cause signs and symptoms of acute appendicitis by
infesting the appendix. The commonest parasite associated with acute
appendicitis was found to be E. vermicularis. In some of these cases
appendicitis can occur independent of microscopic evidence of acute
inflammation (false appendicitis).

Patients and Methods This study included 665 patients of both sexes that
have been operated upon for appendectomy. All patients presented with
sings and symptom of acute appendicitis. The period of the study extended
from October 2000 to December 2001. The ages of the patients ranged
between 10-50 years. The specimens of appendectomy were examined
macroscopically for the presence of adult parasites or foreign bodies.
Microscopic examination was done for detection of parasites, ova, larvae,
and cysts, and for histopathologic features of acute appendicitis.

" Prof. of pathology, Pathology department, College of Medicine, Alkalamoon
University, Syria.

™ MSc. Parasitology, Microbiology department, College of Medicine, Babel
Hpiversity. Iraq.

Msc Cytology. Histology department, College of Medicine, Alkalamon
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Results Of 665 specimens of appendectomy, 64 (9.16%) specimens were
found to contain parasites in form of ova, larvae, cysts or adult parasites.
These parasites were, E. vermicularis, A. lumbricoides, and E. histolytica.
Microscopic examination of appendectomy specimens associated with
parasitic infestation revealed that, 17 (26%) cases have the classical
histopathologic feature of acute appendicitis, 4(6%) cases have suppurative
appendicitis, one(1.2%) case has lymphoid hyperplasia, and 41(62%) cases
were normal. No one of the 665 specimens showed gross obstruction of the
lumen of the appendix by adult parasite or foreign body of any kind.
Conclusions Cases of false appendicitis are usually associated with parasitic
infestation. Signs and symptoms in false appendicitis are most probably due
colic pain induced by the parasites. The initial event in pathogenesis of acute
appendicitis seems to be the invasion of the mucosa of the appendix by
bacteria or viruses and not the obstruction of its outflow.
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Introduction:

Intestinal parasitic infestation constitutes a major public health problem
(1). They are prevalent in populations where sanitary conditions are low.
Intestinal protozoa and helminthes cause many symptoms and disorders
such as; vomiting, diarrhea, abdominal pain, intestinal obstruction,
appendicitis, rectal prolapsed, and, intestinal ulcerations ( 1, 2).

The most common portal of entry is the mouth through ingestion of
contaminated food and water. The degree of intestinal tract illness and the
severity of symptoms are related to the total number of worms that infest
the intestine (1). Since worm infestations are seldom the direct cause of
death, they tend to be regarded as relatively unimportant (3).
Helminthiasis can cause serious pathological and surgical squeal (4), and
can be the source of errors in some surgical diagnosis such as, intestinal
obstruction, acute appendicitis and, intestinal ulcerations (1).

Acute appendicitis is the most common abdominal surgical emergency. It
affects approximately 10% of the population(5). It is believed that the
initial event in most cases is the obstruction of the outflow of the
appendix by fecalith, inflammation, foreign body or neoplasm(6, 7, and
8).

It has been reported that parasites within the resected appendix specimens
is generally an incidental finding and accompany a non inflamed
appendix(7).

Cases of appendicitis associate with parasitic infection are very rare. In
one of the studies in Egypt(9), it has been found that out of 1920 cases of
appendectomy; only 15 cases were found to be associated with
schistosomiasis. In Baghdad, a study of 150 case of appendectomy
showed that only 6% of the cases were associated with parasitic infection
(10). In Puerto Rica, one case of appendicitis has been reported to be
associated with FE.histolytica which was the seven reported case of
isolated amoebic appendicitis (11, 12). Ozgur Aydin(7) found, in a
retrospective study, that of 190 appendectomy specimens, 6 (3.5%) were
containing parasites and 15% of the removed appendices were
histologically normal. The problem of acute appendicitis in Iraq has been
reported by some investigators (13, 14, and 15)), in one study (13), it has
been found that 6% of the resected appendices were containing parasites
Diagnosis of intestinal parasitic diseases depends on the history of
exposure, clinical signs and symptoms, and the identification of the
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parasite in the excreta especially the stool. Other methods for laboratory
diagnosis are serological and immunological such as complement fixation
and immune fluorescence. Diagnosis of acute appendicitis and parasite
associated appendicitis is made only after microscopic examination of the
resected specimens (7).

The aim of this study is to reevaluate the magnitude of the problem of
parasitic appendicitis on prospective bases. It is designed to include a
large number of cases whose clinical histories and operative data are well
known and precisely documented.

Patients and methods:

1.After admission to the hospital, information about each patient was
recorded in the patient's case sheet. Case history and information about
the present illness were also recorded. Stool samples were collected and
sent for laboratory examination. Blood sample were also send for blood
picture.

2.Examination of resected appendices; after appendectomy, each
appendix was examined by hand lens and then opened longitudinally and
the interior was also examined by the hand lens for detection of foreign
bodies or mature worms. The contents of each appendix were washed
with 10% formal saline. The wash was centrifuged at 3000 r.p.m for three
minutes and the sediment was examined microscopically for detection of
ova, larvae, cysts or trophozoites.

3.Histopatholgical examination. After fixation with 10% formalin
solution for 72 hours, longitudinal and transverse sections from each
specimen were taken and embedded in paraffin. Two Sum- thickness
sections were done for each case, stained with E.H, and examined under
light microscope for histopathological evaluation.

Results:

A total of 665 appendectomy were done in the three major surgical
hospitals in Babel; Al-Hilla teaching hospital (375 cases), Al-fayha'
private hospital (185 cases) and, Al-Shifa' private hospital (105 cases).
Only 64 (9.6%) cases were associated with parasitic infestation.
According to the clinical records of the patients with parasitic
Appendicitis, patient's age ranged betweenl0-50 years. 36 cases were
females and 28 were males. The majority of cases (73%) occur between
age 11 and 40 years table (1).
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Table (1) the number of parasitic infections that associated with number of
appendectomies and their percentages according to sex and age

Surgical
Operations
Age groups Sex P Total No. Percentage
(Years)
Number %
M 2 3.2
5-10 5 7.8
F 3 4.6
M 8 12.5
11-20 13 20.3
F 5 7.8
M 5 7.8
21-30 12 18.75
F 7 10.9
M 9 14.06
31-40 22 34.3
F 13 20.3
M 4 6.25
41-50 and more 12 18.75
F 8 12.5
M 28 43.75
Total No. 64 100%
F 36 56.25

Macroscopic and microscopic examination of the contents of all
appendices showed the presence of ova and adult forms of 3 types of
parasites in 64 (9.6%) specimens out of 665, table (2). These parasites
were E. vermicularis 40 cases (62.5%), A. lumbricoides 17cases (26.5%)
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and, E. histolytica 7 cases (10.9%). There were no evidences of acute
inflammatory reaction in 41(64%) cases despite of the presence of mature
worms or ova in their lumens Table(3). Adult worms and ova of E.
vermicularis were detected, while only ova of 4. lumbricoides and, cysts
of E. histolytica were demonstrated.

Isolated parasites Number of appendectomy

Enterobuis vermicularis
40 (62.5%)

Ascaris lumbricoidis
17 (26.5%)

Entamoeba histolytica
7 (10.9%)

Total No.
64 (100%)

No gross obstruction of the lumen of the appendices by worms was seen,
in spite of their presence in the lumen, nor by foreign body of any kind
table (2). Of 64 specimens containing parasites, 23 (35.9%) cases
showed the pathognomonic criteria of acute appendicitis, while 41(64%)
cases were normal, table (2). As to microscopic findings, of the 23
positive cases, one case was lymphoid hyperplasia, 4 cases were
suppurative appendicitis and, 11 cases were classical appendicitis
consisting of transmural acute inflammatory reaction table (3).

94



~Gae e 2009 —J V) 23adl =5 pdadl 5 Gualal sl ~Emiall o glall (3 drals dlas

Lana g T o sal A

Table(2): Prevalence of isolated parasites associated with appendicitis
Table(3) Histopathological picture of appendicitis in relation to parasites

Histopathological Enterobius Ascaris Entamoeba
Diagnosis vermicularis | lumbricoides histolytica
Lymphoid
follicular 1 0 0

hyperplasia

Acute sup[Tu.rz'ltlve 4 0 0

appendicitis

Acute appendicitis 11 5 2

Normal appendices 24 12 5
Total No. 40 17 7
Percentage% 6.01 2.55 1.07
Discussion:

Causative agents of acute appendicitis are numerous and different in their
sources such as; bacteria, viruses, and parasites (15). Among the
pathogens which may be the most common causative agent of acute
appendicitis are E. vermicularis (16, 17, and 18), E. histolytica (11), and
A. lumbricoides (19). In our study we have demonstrated these parasites
in our specimens table (1). The problem of acute appendicitis in Iraq has
been reported by some investigators (10, 12, and 13) in one study (13) it
has been found that 6% of the resected appendices were containing
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parasites. Our study showed that about (9% ) of the specimens contained
parasites.

Clinical diagnosis of acute appendicitis is usually made on the basis of
symptom and laboratory results (20). However, our present study and
other studies showed that clinical diagnosis is not always reliable, and
therefore, the final diagnosis of acute appendicitis is only made on the
bases of microscopic examination.

The degree of intestinal tract illness and the severity of symptoms are
related to the total number of worms that infest the intestine. Since worm
infestations are seldom the direct cause of death, they tend to be regarded
as relatively unimportant (3). Helminthiasis can cause serious
pathological and surgical squeal, and can be the source of errors in some
surgical diagnosis such as, intestinal obstruction, acute appendicitis and
intestinal ulceration. It has been reported that parasites within the resected
appendix specimens is generally an incidental finding and accompany a
non inflamed appendix (7).This finding is in agreement with our results
which showed that 41(64%) of appendectomy specimens associated with
parasitic infestation were normal.

Our study showed that the commonest parasitic infestation was E.
vermicularis. This finding is in agreement with other studies (16, 17, and
18). Intestinal infestation by E. vermicularis is world wide and is
considered to be the most common helminthes infestation (7). Our study
shows that 62% of parasitic infestations of the appendix were due to E.
vermicularis.

It should be recalled that appendectomy does not necessarily mean acute
appendicitis, because there are confusing sings and symptom associated
with some cases that can lead to misdiagnosis. Therefore, increased
vigilance in recognizing potential cases of appendicitis is required for
very young and old patients since they have a high rate of complications
(4).

The present study has shown that the rate of misdiagnosis of acute
appendicitis was 6% and, that all the misdiagnosed cases (false
appendicitis) were associated with parasitic infestation. This finding is
also reported by other investigators (7, 10) and leads us to believe that
parasitic infestation of the appendix may induce appendicle colic pain
similar to that of acute appendicitis (21). This may hold true in cases of
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false appendicitis ( cases not associated with microscopic evidence of
acute inflammation). Regarding cases of parasitic appendicle infestation
which are associated with acute inflammation, we believe that signs and
symptoms are due to irritation and injury to the mucosa by the infesting
worms, larvae, or the deposited ova. This injury will predispose for
bacterial invasion and subsequent acute inflammatory response.

The present study has also shown that no gross luminal obstruction was
seen in any of 665 appendectomy specimens, neither by adult parasite nor
by foreign body of any kind. This finding leads use to raise the question
about the validity of the obstruction theory which has been proposed as
the most accepted pathogenic mechanism for acute appendicitis (5, 6). It
seems that obstruction of the lumen of the appendix by foreign bodies is
not the initial event in the pathogenesis of acute appendicitis. It is most
probable that inflammation of the appendicle mucosa is the initial event.
Congestion and edema resulting from the inflammatory response are the
cause of obstruction that leads to the most severe pathological changes
associated with advanced cases of acute appendicitis.

Conclusions:

1. All cases of false appendicitis are associated with parasitic infestation
of the appendix.

2. Signs and symptoms of acute appendicitis in parasitic infestation are
most probably due to appendix colic pain.

3. The initial event in the pathogenesis of acute appendicitis seems to be
the inflammation of the mucosa due to invasion by bacteria or viruses
after injury by the infesting parasite.
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