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Abstract 
 

   Numerous parasitic infections can cause inflammation of the appendix and can mimic 

appendicitis clinically. The diagnosis is generally achieved only after surgery. However early 

diagnosis through stool examination may prevent life-threatening complications. This study 

investigated the presence of parasitic infections in surgically removed appendices as an etiology 

of acute appendicitis. A retrospective study included patients who had undergone surgery for 

acute appendicitis over a period of three years from Jan 2012 to Dec 2014. Demographic data, 

laboratory investigations, operative data and pathological findings, presence and type of 

parasites were retrieved.  

   The results showed that out of 1536 patients with appendectomy done, 938 (61.1%) were 

males and 598 (38.9%) were females. Parasitic infection was demonstrated only in 0.4% (6 

patients). Mean average age of these patients was 12 years. Enterobius vermicularis was 

present in 4 patients (66% of the parasitic affection) and Schistosoma mansoni in 2 patients 

(34% of the parasitic affection). Other etiologies were acute suppurative appendicitis (94.1%), 

chronic appendicitis (3.1%), tumors (0.3%), tuberculosis (0.2%) and actinomycosis (0.1%). 

Appendix was found normal in 2 % of patients underwent appendectomy.  

Key words: Acute appendicitis, Intestinal parasitic infection, Enterobius vermicularis, 

Schistosoma mansoni 

Introduction 
 

   Appendicitis is the commonest abdominal 

surgical emergency (Humes and Simpson, 

2006). The etiologic factors and incidence of 

appendicitis differ regionally but luminal ob-

struction is considered the most critical fac-

tor (Akbulut et al, 2011). It is primarily a 

disease of adolescents and young adults with 

a peak incidence in the second and third 

decades of life (Flasar and Gold-berg, 2006).  

   Acute appendicitis is probably multi-

factorial (Karatepe et al, 2009). Parasitic 

infec-tions stood for appendicitis rare 

etiology (Yabanoğlu et al, 2014). The 

overwhelming majority of parasites of 

appendix were not associated with acute 

inflammations (Yildirim et al, 2005). The 

parasites in appendix may cause appendiceal 

colic even without eliciting an acute infla-

mmation due to lumen obstruction. Parasites 

causing an appendiceal colic could not be 

differentiated from the usual acute appendi- 

citis right lower quadrant. Clinical and labo-

ratory findings of an infection are generally 

observed as the intestinal system is already 

involved by the parasites (Aydin, 2007). 

Most prominent parasitic agents concerned 

with appendicitis were Enterobius vermicu-

laris, Schistosoma spp, Taenia spp. and As-

caris lumbricoides (Sah and Bhadani, 2006).  

  Enterobius vermicularis infected gastro-

intestinal tract approximately in 4% to 28% 

children worldwide (Adorisio et al, 2015), 

with an incidence in patients with appendi-

citis symptoms ranged from 0.2-41.8% 

(Arca et al, 2004). E. vermicularis was 
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endemic in Saudi Arabia, especially in rural 

areas (Zakaria et al, 2013). The relation 

between E. vermicularis and acute appen-

dicitis was a controversy concerning its etio-

logy in appendicitis (Gialamas et al, 2012).  

   This study evaluated the role of parasitic 

infections in acute appendicitis and to detect 

the incidence of parasitic diseases in appen-

dectomy specimens. 
 

Patients, Materials and Methods 
 

   Demographic and histopathological find-

ings, parasites and patients underwent 

simple appendectomy at Al-Noor Specialist 

Hospital, Makah, from January 2012 to 

December 2014 were retrieved from the 

hospital’s electronic record system and 

analyzed. Samples obtained during other 

surgical procedu-res were excluded. Acute 

appendicitis was diagnosed by history, 

clinical exam, elevated white blood cell 

count, and ultrasonography. 

   Formalin-fixed and paraffin-embedded ap-

pendicular specimens were prepared. Two 

sections 5u was cut, one stained with hema- 

toxylin and eosin for histopathological exa-

mination (Dalimi and Khoshzaban, 1993), 

and second one was mounted on positive 

charged slide and immune-stained by mouse 

monoclonal antibodies against chromogranin 

A, in cases of neuroendocrine tumors. Imm-

unohistochemistry (IHC) was performed on 

paraffin sections using Ultraview DAB dete-

ction kit on Ventana Bench Mark XT stain-

ing system (Ventana Medical Systems, Tuc-

son, Arizona, USA). Immunohistochemistry 

for Chromogranin A was performed using 

ventana antibody with cytoplasmic staining. 

A lesion was considered positive for a mar-

ker when 10% or more cells showed charac-

teristic reactivity for the immune-stain. The 

acute appendicitis diagnosis was suspected 

when a polymerphonuclear neutrophil infilt-

rate seen in the mucosa or deep layers.  All 

appendices were examined by histopatho-

logy department and parasites were reevalu-

ated by expert parasitologists.  

   Statistical analysis: Data was done using 

SPSS software (version 15.0, SPSS Inc., 

Chicago, IL, USA). Frequencies were found 

for all variables and cross-tabulation was 

used to compare frequencies in groups.   
 

Results 
 

   A total of 938/1536 appendices (61.1%) 

were males and (38.9) were females with 

ages of 22.24±12.880. Appendicitis histo-

pathological was classified as acute supp- 

urative, chronic, normal, parasitic, T.B. and 

actinomycosis. 
 

Table 1: Distribution of histopathological types of appendices in patients 
 

 

 

 
 

Table 2: Distribution of histopathological types of appendices according to ages. 

Histopathological type 
Age group in years 

Total 
0 - 14 15 – 29 30 - 44 45 - 59 > 60 

Acute supportive appendicitis 483 627 230 77 28 1445 

Chronic appendicitis 10 34 2 1 0 47 

Normal Appendix 12 12 3 2 1 30 

Parasitic 3 2 1 0 0 6 

Tumor 1 2 1 0 0 4 

T.B 0 2 1 0 0 3 

Actinomycosis 0 1 0 0 0 1 

Total 509 680 238 80 29 1536 

Histopathological type Frequency Percent 

Acute suppurative appendicitis 1445 94.1% 

Chronic appendicitis 47 3.1% 

Normal Appendix 30 2.0% 

Parasitic 6 0.4% 

Tumor 4 0.3% 

T.B 3 0.2% 

Actinomycosis 1 0.1% 

Total 1536 100.0% 
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Table 3: Distribution of histopathological types of appendices according to sex of patients 

 Normal findings in 30 (2%) patients were prevalent histologically. Parasitic infections were seen in 6 (0.4%) 

patients, 3 males and 3 females. E. vermicularis found in four appendices (0.26%), and S. mansoni in two cases 

(0.14%). Ages of patients with parasitic appendices ranged from 4 to 30 with a median of 12 years. 
 

Table 4: Distribution of parasitic infections in resected appendices appendices according to ages and sexes  

Patient No Parasite Age Sex Acute Inflammation USG 

1 S. mansoni 30 Male Negative NA 

2 E.  vermicularis 13 Female Positive NA 

3 E. vermicularis 22 Female Positive AA 

4 S. mansoni 22 Male Negative AA 

5 E. vermicularis 8 Male Positive NA 

6 E.  vermicularis 4 Female Positive NA 

USG: Ultrasonography scans, AA: acute appendicitis, NA: normal appendix 

 Table 5: Distribution of tumors in resected appendices in relation to age and sex in patients 

Patient No Age Sex Acute Inflammation USG Tumor  type 

1 19 Female Negative NA Neuroendocrine 

2 13 Male Positive NA Neuroendocrine 

3 15 Male Negative NA Carcinoid Tumor 

4 33 Female Negative NA Mucinous Cystadenoma 

Appendicular tumor in 4 (0.3%) patients, 2 male and 2 female, Neuroendocrine tumor in two 

appendices and carcinoid tumor in one appendix and mucinous cystadenoma in one appendix. 

Ages of patients with tumor on appendix ranged from 13 to 33 with a median of 23 years
 

Discussion 
 

   In the present study, six parasitic appen-

dices out of 1536 (0.4%) appendectomies 

were recorded. Other etiologies were acute 

suppurative appendicitis (94.1%), chronic 

appendicitis (3.1%), tumors (0.3%), tubercu-

losis (0.2%) and actinomycosis (0.1%), but 

normal in patients (2%) underwent appende-

ctomy. Incidence of parasitic infection was 

low, but higher than other causes as tumors, 

tuberculosis and/or actinomycosis. Shrestha 

et al. (2012) detected acute appendicitis in 

(66.4%), chronic appendicitis in (2.5%), car-

cinoid tumor in (0.1%) & parasites in (0.2%) 

but negative appendectomy in (10.8%). 

Also, Emre et al (2013) reported acute appe-

ndicitis in (86.9%), lymphoid hyperplasia in 

(5.3%), fibrous obliteration in (4.8%), gra-

nulomatous inflammation in (0.5%) and un-

usual histopathologic findings in (7.5%) in-

cluding carcinoid tumor in (0.9%) and pa-

rasitic infections in (0.77%).  

   In the present study, parasites were equal 

in males and females, similar to Aydin 

(2007) but males were higher with Yabano-

ğlu et al. (2014) and vice versa with Shres-

tha et al. (2012). Mean age of patients with 

parasitic infections was 12 years (4 to 30), 

this was young ages patients were the risky 

group especially with E. vermicularis (Gial-

amas et al, 2012).  

   In the present study, low parasitic appen-

dix was 0.4%, which more or less coincided 

with 0.05-3% reported (da Silva et al, 2007; 

Karatepe et al, 2009; Akbulut et al, 2011; 

Yabanoğlu et al, 2014). However, higher 

  

Histopathological type 

Sex of patient 

Count Percent 

Female Male Total Female Male Total 

Acute suppurative appendicitis 549 896 1445 35.7% 58.3% 94.1% 

Chronic appendicitis 23 24 47 1.5% 1.6% 3.1% 

Normal Appendix 17 13 30 1.1% 0.8% 2.0% 

Parasitic 3 3 6 0.2% 0.2% 0.4% 

Tumor 2 2 4 0.1% 0.1% 0.3% 

T.B 3 0 3 0.2% 0.0% 0.2% 

Actinomycosis 1 0 1 0.1% 0.0% 0.1% 

Total 598 938 1536 38.9% 61.1% 100.0% 
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percentages were 7% in Venezuelan pedia-

tric patients (Dorfman et al. 2003) and 75% 

in different Nigerian populations (Okolie et 

al, 2008). 

   The present study, the commonest parasite 

was E. vermicularis (0.26%) of total appen-

dices cases with an overall of 66%, followed 

by S. mansoni (0.14 %) of total appendices 

cases with an overall of 33%. Zakaria et al. 

(2013) among Saudi pediatric patients re-

ported (2.8%) E. vermicularis, which proved 

to be the commonest worm found in appen-

dix (0.2% to 41.8%) worldwide (Arca et al, 

2004). 

   In the present study, appendicitis due to E. 

vermicularis infection was diagnosed in the 

lumen of acutely inflamed appendix as eggs 

and remnant mostly of worm (Fig. 1A & B). 

In another case, the musculosa of the appen-

dix did not show inflammatory reaction, but 

lumen showed Enterobius worm (Fig.1C). 

Another specimen showed abundant luminal 

exudates with focal mucosal ulceration and 

appendicular wall was invaded by an adult 

worm (Fig.1D). These variations in the his-

topathological changes went with the assum-

ption that E. vermicularis in the appendix 

can produce symptoms of acute appendicitis 

independent of histological changes. E. ver-

micularis in appendix might cause no tissue 

reaction or pathologic changes ranging from 

lymphoid hyperplasia to obstructive effect to 

life-threatening acute inflammations, and 

might also invade the appendix wall causing 

inflammation (Schou-Jensen, 2014). The lu-

minal obstruction may cause an increase in 

the intraluminal pressure which impairs the 

circulation of the appendix wall and mucosal 

damage may cause bacterial invasion, infla-

mmation, sepsis and finally necrosis and 

perforation (Engin et al, 2010). 

   The second common parasite detected in 
the present study was S. mansoni 0.14% 

lower compared to 1.3% (Abu-Eshy et al, 

1995) & 1.4% (Zakaria et al, 2013) in Saudi 

Arabia but identical with 0.11% in Turkey 

(Karatepe et al, 2009). Schistosomiasis was 

considered a rare cause of acute appendicitis 

(Cox and Yates, 2010; Ladu, 2014). In 

contrast, Botes et al. (2015) in African ende-

mic areas schistosomiasis in appendicitis 

was <10%. This difference might be attribu- 

ted to epidemiological factors and human 

habitats. 

   In the present study, schistosomal appen-

dicitis was detected (Fig.1E & F) in the form 

of polypoid caecal tissues, studded with mu-

ltiple eosinophilic granulomas around living 

eggs. Pericolic lymph nodes revealed react-

ive hyperplasia findings consistent with a 

previous study (Adisa et al, 2009). These 

explained the role of schistosomiasis in the 

appendicitis pathogenesis as granulomatous 

acute appendicitis (Satti et al, 1987). In Sau-

di Arabia, schistosomal appendicitis high-

lighted submucosal fibosis as a commonest 

histological finding (Meshikhes et al, 1999), 

and this clarified mechanism for the schisto-

somal appendicitis, obstructive acute appen-

dicitis. The long-standing inflammation and 

fibrosis around dead eggs, led to obstruction 

of the appendiceal lumen and later secon-

dary bacterial appendicitis (Vilela Despo-

sorio and Cusma Quintana, 2015). 

   In the present study, in appendix speci-

mens containing E. vermicularis, 3 (75%) 

exhibited normal appendix tissue and or 

ultrasonography, one (25%) acute non-com-

plicated appendicitis.  Clinically, it could be 

difficult to differentiate between parasitic 

appendicitis and others non-inflamed appen-

dicitis, except at surgery. Also, the present 

study that detected parasitic infection was 

more or less in histopathological normal ap-

pendix, which agreed with Zakaria (2012).    

   In the present study, neither Ascaris lum-

bricoides nor Entamoeba histolytica was de-

tected as parasites within the appendix.  In 

Egypt, Hedya et al. (2012) reported four 

cases (1.59%) of E. vermicularis, Ascaris 

lumbricoides two cases (0.79 %), S. mansoni 

eggs in three cases (1.19%), and parasitic 

amebiasis in two cases (0.79%).  

    Generally, the intestinal parasites cause 

considerable problems worldwide (Sadeghi 

et al, 2015). They may cause symptoms mi-
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micking acute appendicitis; with controver-

sial etiology (Wiwanitkit, 2014). Besides, 

parasites detected within surgically removed 

appendices were rare (Karatepe et al, 2009; 

Yabanoğlu et al, 2014). The commonest 

cause of acute appendicitis was occlusion of 

the appendix lumen, with obstructing agent 

usually fecal stasis and fecaliths, lymphoid 

hyperplasia, vegetable matter and then fruit 

seeds, insisted barium from the previous 

radiographic studies, intestinal parasites, and 

tumors (Prystowsky et al, 2005). 

Conclusion  
   Parasitic infections were detected at a very 

low rate as 0.4% of total appendectomy 

specimens. In all these cases diagnosis was 

made only after surgery. Intestinal parasitic 

infections may produce a clinical picture 

resembling appendicitis but rarely causes 

acute appendicitis. The early diagnosis and 

treatment could prevent unnecessary appen-

dectomies and may prevent life-threatening 

complications.  

   No doubt, the close friends and family 

members may be examined for the parasitic 

infection and carrier state. Still the question; 

whether the parasite existence in appendix is 

incidental or a factor of the inflammation 

initiation need to be thoroughly investigated.  
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Explanations of figures 
Fig. 1: A and B: Luman contain Enterobius eggs and helminthes remnant mostly of Enterobius. C: Adult of E. 

vermicularis in appendix lumen, D: Acute appendicitis with enterobiasis, in appendix mucosa. E and F: Polypoid 

caecal tissues, studded with multiple eosinophilic granulomas around Schistosoma eggs containing miracidium 

surrounded by numerous eosinophils. G: Carcinoid tumors composed of a monotonus population of cells 

arranged in a variety of architectural patterns, including nested (insular), trabecular, acinar, and tubular(x100). H: 

Tumor stained with Chromogranin A antibody using peroxidase-conjugate and DAB chromogen. Note 

cytoplasmic staining of tumor cells (x200). I: Low grade appendiceal mucinous tumor with serrated gland 

architecture (x200). J: Section showed appendix muscle layer containing a granuloma with a multinucleated 

giant cell (x200), Crhon's disease. K: Actinomycosis sections showed involvement of appendix wall by 

inflammatory reaction featuring plenty of neutrophils with mucosal ulceration, Filamentous bacteria masses 

within mucosa surrounded by suppurative inflammation.  
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Table 3: Distribution of histopathological types of appendices according to sex of patients 

  
  
  
  
  
  
  
 
 
 
 
 
 

 

  
Histopathological type 

Sex of patient 
Count Percent 

Female Male Total Female Male Total 
Acute suppurative appendicitis 549 896 1445 35.7% 58.3% 94.1% 
Chronic appendicitis 23 24 47 1.5% 1.6% 3.1% 
Normal Appendix 17 13 30 1.1% 0.8% 2.0% 
Parasitic 3 3 6 0.2% 0.2% 0.4% 
Tumor 2 2 4 0.1% 0.1% 0.3% 
T.B 3 0 3 0.2% 0.0% 0.2% 
Actinomycosis 1 0 1 0.1% 0.0% 0.1% 
Total 598 938 1536 38.9% 61.1% 100.0% 
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