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ABSTRACT

Objective: The aim of this study was to evaluate the clinical and histopathological features of 42 patients with unusual infectious agents detected in 
their appendectomy specimens.

Material and Methods: Between January 1999 and November 2018, 2.754 patients underwent emergency or incidental appendectomy in our clinic, 
and their pathology reports were retrospectively reviewed. Unusual infectious agents or eosinophilic infiltration of the appendix were reported in the 
initial pathological examinations of 57 patients. The pathological slides of these patients were re-examined by histopathologists. The examinations 
revealed that 15 of these patients had no microscopic findings suggestive of parasitic infections. The remaining 42 patients with unusual appendiceal 
infectious agents were included into the study.

Results: A total of 42 patients (25 females and 17 males) aged 18 to 75 years were included into this study. While 32 of these patients (76%) underwent 
emergency appendectomy with a presumed diagnosis of acute appendicitis (AAp), the remaining 10 patients underwent incidental appendectomy for 
various reasons. Twenty-two patients (52.4%) had histopathological changes consistent with AAp while 20 patients had no evidence of AAp. Histopatho-
logical examination revealed infection with Enterobius vermicularis in 38 of the patients, Taenia species in 2, and Ascaris lumbricoides and Actinomyces 
species in 1 patient each. A total of 24 patients were treated for infections with mebendazole (n= 20), albendazole (n= 1), niclosamide (n= 2), and amoxicillin 
(n= 1). 

Conclusion: Unusual infectious agents should be considered as factors potentially triggering AAp, especially in patients living in endemic areas. The 
appendiceal stump should be inspected for parasite residues.
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INTRODUCTION

Acute appendicitis (AAp) is one of the most common causes for admission to 

emergency units due to abdominal pain, and appendectomy is one of the most 

frequently carried out surgical procedures worldwide. The pathogenesis of AAp is 

believed to reflect an initial insult to the mucosa, resulting from luminal obstruc-

tion, followed by bacterial infection that progressively spreads from the mucosa 

into the wall of the appendix. It has been previously shown that multiple parasitic 

diseases can cause AAp in many parts of the world, in particular in underdevel-

oped countries due to socio-cultural issues and poor hygienic conditions (1-10). 

The ability of parasites to cause AAp has been debated in the past (3,4,11). Parasites 

found in the appendix can cause symptoms of AAp, but parasitic infections are 

rarely the cause of AAp. Herein, we aimed to evaluate the clinical and histopatho-

logical features of 42 patients whose appendectomy specimens were compatible 

with unusual microbial pathogens.

MATERIAL and METHODS

The primary aim of this study was to share the demographic and histopathological 

features of patients with unusual microbial pathogens or eosinophilic infiltration in 

appendectomy specimens. In order to achieve this goal, the pathological reports 

of patients who underwent appendectomy with a preliminary diagnosis of AAp in 
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1999 and November 2018 were reviewed retrospectively. In the 

same period, pathological reports of patients who underwent 

incidental appendectomy for any reason were also reviewed. As 

a result, pathological reports of 2.754 patients who underwent 

appendectomy were examined in detail. The pathology slides 

of 57 patients whose initial pathological examinations had been 

reported as unusual microbial pathogens or eosinophilic infiltra-

tion were re-examined by two histopathologists. The examina-

tions revealed that 15 of these patients had no evidence of any 

direct or indirect evidence of parasitic infections. Histopatholog-

ical findings of the remaining 42 patients were consistent with 

unusual microbial pathogens. The following parameters were 

examined in this study: age (years), sex (male, female), indica-

tion of appendectomy (presumed diagnosis of AAp, incidental 

appendectomy), appendix width (mm), appendix length (mm), 

histopathological features (AAp, appendix vermiformis, perforat-

ed AAp), and unusual histopathological findings (enterobius ver-

micularis, actinomyces spp., taenia spp.). Ethical approval of the 

study was obtained from Inonu University institutional review 

board for non-interventional studies (approval no: 2019/3-3).

RESULTS

A total of 2.754 patients underwent emergency or incidental 

appendectomy at our clinic. Of these, 42 patients (1.52%) had 

unusual infectious pathogens detected in their appendectomy 

specimens. Of the 42 patients, aged between 18 and 75 years, 

25 were females and 17 were males. The age of the men ranged 

from 18 to 75 years (mean ± SD: 34.2 ± 16.5, median: 27 years), 

while the age of the women ranged from 18 to 73 years (mean ± 

SD: 32.7 ± 14.0, median: 30 years). The lengths of appendectomy 

specimens ranged from 10 to 90 mm (mean ± SD: 59 ± 20.7, 

median: 60 mm), while their diameter ranged from 4 to 30 mm 

(mean ± SD: 7.18 ± 4.8, median: 6 mm).

While 32 patients underwent emergency appendectomy with 

a presumed diagnosis of AAp, the remaining 10 patients under-

went incidental appendectomy for various reasons. Histopatho-

logically, 22 patients had inflammatory cell infiltration consistent 

with AAp in the appendectomy specimens, while 20 patients 

had no evidence of AAp in their appendectomy specimen. AAp 

was detected in 21 (65.6%) patients who underwent emergency 

appendectomy, whereas AAp was detected in only 1 (10%) of 

the patients who underwent incidental appendectomy. Macro-

scopically, 38 patients had no perforation in the appendectomy 

specimen, while the remaining 4 patients had perforation in the 

specimens. Histopathological examination of the appendecto-

my specimen revealed Enterobius vermicularis (pinworm), in 

38 patients (Figure 1); Taenia saginata (tapeworm), in 2 patients 

(Figure 2); Ascaris lumbricoides (roundworm), in one patient; and 

Actinomyces spp. in one patient (Figure 3a-b). The main surgical 

indications in patients who underwent incidental appendecto-

my were living donor hepatectomy (n= 5), ovarian cyst rupture 

(n= 2), laparoscopic cholecystectomy (n= 1), peptic ulcer perfo-

ration (n= 1), and Amyand’s hernia (n= 1).

Twenty patients with pinworm infection were given a single 

dose of mebendazole (100 mg), and the same dose was repeat-

ed one week later. Patients with Actinomyces spp. were given 

oral amoxicillin treatment for four months. Patients with tape-

worm infection were administered a single dose (2000 mg) of 

niclosamide. Patients with roundworms were given a single 

dose of albendazole (400 mg), and the same dose was repeated 

three weeks later. Postoperative anthelminthic treatment was 

not recommended in the remaining patients in line with our 

clinical approach. None of the patients who did or did not re-

ceive postoperative anthelminthic treatment develop any new 

signs or symptoms indicating parasitic infection during the fol-

low-up period.

Figure 1. Enterobius vermicularis in the lumen of the appendix vermi-

cularis (arrow) (HEx10).

Figure 2. Taenia saginata in the lumen of the appendix vermicularis 

(arrows) (HEx10).
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DISCUSSION

AAp is one of the most common acute surgical emergencies, 

with an incidence of approximately 100 per 100.000 people 

(1,2). The incidence varies with different age groups and in dif-

ferent countries, and is lower in populations where a high-fiber 

diet is consumed (1,12). The pathogenesis of AAp is believed 

to reflect an initial insult to the mucosa, resulting from luminal 

obstruction, followed by bacterial infection that progressively 

spreads from the mucosa into the appendix wall. This luminal 

obstruction can be caused by fecalith, lymphoid hyperplasia, 

tumor, or parasites such as pinworms (most commonly), round-

worms, tapeworms, or entamoeba histolytica. Inflammation of 

the appendiceal wall leads to ischemia, necrosis, and eventually 

perforation, which can result in a localized abscess, plastron, or 

generalized peritonitis (13). 

AAp is pathologically classified in various studies as catarrhal, 

suppurative, gangrenous, and perforated, according to the de-

gree of inflammation of the various layers of the appendix ver-

miformis wall. Catarrhal or focal appendicitis is characterized by 

the initial stage of the inflammation consisting of neutrophils, 

while edema and inflammation are limited to the mucosal and 

submucosal areas. In suppurative AAp, inflammation is charac-

terized by marked edema with or without pus involving all the 

wall layers. In gangrenous AAp, inflammation is seen in all layers, 

and there are dilated and congested blood vessels in the serosa 

with necrosis of appendiceal walls. Perforated AAp is character-

ized by perforation in the serosa and muscularis propria due to 

inflammation (11,13).

The ability of parasites to cause AAp has been debated (3,4,11). 

Parasites found in the appendix can cause clinical symptoms of 

AAp, but parasitic infection is rarely the cause of true AAp. In 

the majority of parasitic cases, there is no histological evidence 

of acute inflammation and a significant proportion of the pa-

tients infected with pinworm are asymptomatic (5-7). There is a 

wide spectrum of pathologic findings, ranging from nonspecific 

changes to perforated AAp (3,11). With careful pathological ex-

amination, helminths and their ova may be identified in appen-

dectomy specimens (3).

Numerous parasitic osrganisms can cause AAp and initiate the 

clinical symptoms of AAp (3,8,9,11). The most common para-

sites causing AAp are pinworm, tapeworm, roundworm, and the 

schistosoma species (8,9). The incidence of parasites in patients 

who undergo appendectomy due to AAp is between 0.35% and 

12.5% in different parts of the world, which is known to vary 

according to the different age groups (children or adults) and 

geographical regions (2-10). A subset of studies published in 

Turkey has shown that the prevalence of appendiceal parasites 

in patients who underwent appendectomy due to AAp ranged 

from 0.7% to 3.15% (3,9,11,14-16).

Enterobiasis, are the most common helminths that affect hu-

mans and have a worldwide distribution, including even de-

veloped countries (17). This small parasite is predominantly 

found in pediatric populations, with approximately 4% to 28% 

of children infected (18). Enterobiasis infection is usually asymp-

tomatic; however, children with high parasitic burdens have im-

pairments in physical, intellectual, and cognitive development 

(18). Pinworms inhabit the cecum and are able to crawl into the 

lumen of the appendix, leading to clinical manifestations resem-

bling AAp. Zouari et al. (7) have reported that 50% of pediatric 

patients with negative appendectomy had pinworm infection. 

This study suggests that enterobiasis should be considered in 

children with suspected AAp, and recommends that all appen-

dectomy specimens be examined histopathologically, regard-

less of whether the specimens are macroscopically normal or 

Figure 3. Actinomyces colony (a, b) in the lumen of the appendix vermicularis (arrows) (HEx10).
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not (7). Although the prevalence of enterobiasis in appendec-

tomy specimens ranges from 0.2% to 41.8%, it has been shown 

to be around 1-2% (3,4,9,11,16). In the present study, pinworm 

was detected in the appendectomy specimens of 1.16% of the 

patients, which is comparable to the literature.

Taeniasis is characterized by the presence of tapeworms in the 

lumen of the intestine. Eggs are released when tapeworms 

shed gravid proglottids into the intestine, which are then shed 

into stools. Patients with tapeworm infection are usually asymp-

tomatic and often only present after passing a proglottid seg-

ment in stool (19). The prevalence of tapeworm in appendec-

tomy specimens ranges from 0.039% to 0.45%, and according 

to a large literature analysis, tapeworm has been detected in 

0.001% of patients with AAp (5,9,16). In the present study, tape-

worm was detected in appendectomy specimens of 0.072% of 

the patients.

Ascariasis is one of the most common helminthic diseases and is 

seen in the intestines of individuals in tropical and semi-tropical 

countries (9,20). Ascariasis-associated AAp is a form of wander-

ing ascariasis. Ascariasis can be found in the normal appendix 

but may also be associated with appendicitis. In a study from 

India, 11 children have been found to have appendiceal round-

worms during surgery for different intestinal complications 

caused by roundworms, 8 of whom (72.7%) had roundworms 

inside their vermiform appendix but not did not suffer from 

AAp, whereas the remaining three patients (27.2%) were found 

to have Ascariasis-associated AAp. The characteristic finding in 

the ascaris-infested vermiform appendix is that the worm is po-

sitioned with its head at the base and its tail at the tip of the 

appendix (20). In the present study, roundworm was detected 

in appendectomy specimens of 0.036% of the patients.

Actinomycosis is a rare chronic infectious bacterial disease 

caused by Actinomyces subtypes. Actinomycosis species are 

gram-positive bacteria, which are normal commensals of the 

oral cavity, gastrointestinal tract, and urogenital tract, but they 

become pathogenic in the presence of necrotic tissue. The cer-

vicofacial, thoracic, and abdominopelvic regions are the most 

common sites involved in this type of disease. In abdominal 

actinomycosis, the most commonly involved site is the ileoce-

cal region, including the appendix (21-23). It has been reported 

that the prevalence of appendiceal Actinomyces in patients 

undergoing appendectomy due to AAp ranges from 0.02% to 

0.06% (21,22). In the present study, Actinomyces species were 

detected in a single appendectomy specimen (0.036% of the 

patients).

It is not yet clear whether appendectomy is sufficient in pa-

tients with parasites detected in their appendectomy speci-

men, or whether postoperative medical treatment should be 

given. While the prevalence of intestinal parasitic infections is 

high, the morbidity and mortality caused by these infections 

is much lower than expected. They are usually considered an 

unimportant problem, especially in asymptomatic patients. 

However, intestinal parasitic infections associated with clinical 

disease are also well documented. Ascariasis can result in fatal 

intestinal obstruction, hookworm infections can cause iron defi-

ciency anemia, trichuria causes chronic dysentery and is also as-

sociated with rectal prolapse, Amebiasis can result in dysentery 

and extraintestinal complications, and finally giardiasis is asso-

ciated with acute diarrhea, steatorrhea, and lactose intolerance. 

These complications imply that every patient with parasites de-

tected in the appendectomy specimen should receive medical 

treatment in the postoperative period. A comprehensive litera-

ture review published by Akbulut et al. (9) in 2011 showed that 

most patients with parasitic, tuberculosis, or actinomyces in ap-

pendectomy specimens received medical treatment postoper-

atively. Based on their experience from review studies, Akbulut 

et al. (9) stated that patients must receive anthelmintic treat-

ment because appendectomy treats only the consequence and 

not the cause of the disease. Considering the previous experi-

ence in our clinic (3), patients with appendiceal parasitic disease 

usually receive routine postoperative anthelmintic treatment. 

However, our clinical approach has changed in recent years. We 

do not recommend routine postoperative treatment for adult 

patients who have no other clinical signs or symptoms indicat-

ing parasitic disease. We do; however, routinely administer post-

operative medical treatment for patients with Actinomyces and 

tuberculosis infections characterized by chronic granulomatous 

inflammation.

In summary, parasitic infections should be considered as an un-

derlying factor causing AAp, especially in patients living in under-

developed countries, poor hygiene conditions, and in close-living 

areas. Parasitic infections can cause inflammation of the appendix 

or can imitate AAp clinically. It is recommended that all appen-

dectomy specimens be examined histopathologically, regardless 

of whether the specimens are macroscopically normal. It is still 

unclear whether appendectomy is sufficient in these patients or 

whether postoperative medical treatment should be given.  
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Apendektomi spesimeninde tespit edilen sıra dışı enfeksiyon ajanları: 42 olgunun 
retrospektif analizi
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ÖZET

Giriş ve Amaç: Bu çalışmanın amacı, apendektomi spesimeninde sıra dışı enfeksiyon ajanları tespit edilen 42 hastanın klinik ve histopatolojik 
özelliklerini değerlendirmektir.

Gereç ve Yöntem: Ocak 1999 ve Kasım 2018 arasında kliniğimizde acil veya insidental apendektomi yapılan 2.754 hastanın patoloji raporları 
retrospektif olarak incelendi. Elli yedi hastanın ilk patolojik değerlendirmesinde sıra dışı enfeksiyon ajanları veya eozinofilik infiltrasyonun rapor 
edildiği bulundu. Bu hastaların patoloji preparatları histopatologlar tarafından yeniden incelendi. Yeniden değerlendirme sonucunda hastaların 
15’inde sıra dışı enfeksiyon ajanlarını düşündüren herhangi bir mikroskobik bulgu tespit edilmedi. Sıra dışı apendiceal enfeksiyon ajanları sapta-
nan 42 hasta çalışmaya dahil edildi.

Bulgular: Yaşları 18 ila 75 yıl arasında değişen toplam 42 hasta (25 kadın ve 17 erkek) bu çalışmaya dahil edildi. Bu hastaların 32 (%76)’sine akut 
apandisit ön tanısıyla acil apendektomi yapılırken geriye kalan 10 hastaya çeşitli sebeplerden dolayı insidental apendektomi yapıldı. Yirmi iki 
hastada (%52,4) akut apandisit ile uyumlu histopatolojik değişiklikler bulunurken 20 hastada akut apandisit bulgusu yoktu. Histopatolojik incele-
mede 38 hastada Enterobius vermicularis, ikisinde Taenia türü, birinde Ascaris türü ve bir hastada Actinomyces türü saptandı. Toplam 24 hastaya 
mebendazol (n= 20), albendazol (n= 1), niklosamid (n= 2) ve amoksisilin (n= 1) tedavisi verildi.

Sonuç: Özellikle endemik bölgelerde yaşayan hastalarda akut apandisiti tetikleyen faktörler arasında sıra dışı enfeksiyon ajanları düşünülmelidir 
ve apendiks güdüğü parazit kalıntıları açısından incelenmelidir.

Anahtar Kelimeler: Akut apandisit, enterobiyazis, tenyazis, aktinomikozis, askariyazis
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