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ABSTRACT

BACKGROUND: Etiology of acute appendicitis (AA) rarely involves parasitic infections of gastrointestinal (GI) tract. Preoperative 
diagnosis of parasitic infections in appendix remains difficult, although parasites can sometimes be observed inside the lumen during 
histopathological examination. The aim of the present study was to prospectively screen prevalence and species of intestinal parasites 
and adherence of fecal occult blood (FOB) in patients admitted to emergency department (ED) with clinical symptoms of AA who 
underwent appendectomy.

METHODS: Demographic and stool analysis data of a total of 136 patients (≥13 years old) who underwent appendectomy between 
July 2009 and December 2014 were prospectively assessed, and histopathological data of all patients were retrospectively assessed.

RESULTS: In histopathological examination after appendectomy, of 136 patients, 75.5% (n=103) had AA, 11.1% (n=15) had perfo-
rated appendicitis (PA), and 13.2% (n=18) had a negative appendicitis (normal appendix, NA). Pre-operative stool analysis revealed 
that 25% (n=34) had intestinal parasites and 14.7% (n=20) of patients had positive fecal occult blood test (FOBT). Those with posi-
tive FOBT represented 9.7% (n=10) of 103 AA patients, 53.3% (n=8) of 15 PA patients, and 11.1% (n=2) of 18 NA patients; this was 
statistically more significant for PA than other groups (p<0.001).

CONCLUSION: Presence of intestinal parasites in stool might not be associated with appendicitis, but it can occasionally lead to 
pathological findings of appendicitis. A positive FOBT may be a predictor for PA.
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parasitic infections of gastrointestinal (GI) tract in developed 
countries.[2] Preoperative diagnosis of parasitic infections in 
appendix remains difficult, although parasites can sometimes 
be observed inside the lumen during histopathological exami-
nation.

Intestinal parasites cause significant morbidity and mortality 
worldwide.[3] Parasites within resected appendix specimens 
are usually an incidental finding, but the relationship between 
parasites and appendicitis is unclear and remains controver-
sial. Nevertheless, many parasites have been found in the 
lumen of normal appendix (NA).[4–7] Intestinal parasites are 
rarely observed in relation to acute inflammation of appendix 
but can definitely be responsible for luminal obstruction lead-
ing to appendicitis. Ova release from female parasites may 
be a cause of appendiceal luminal obstruction, which conse-
quently is followed by bacterial overgrowth, finally resulting in 
AA.[8] Intestinal parasites, e.g., Enterobius vermicularis (most 
frequently), Ascaris lumbricoides, Schistosoma subspecies, 
Taenia subspecies, Trichuris trichuria, and Entamoeba histo-
lytica, are among rare causes of appendicitis.[2,9–16]
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INTRODUCTION

Acute appendicitis (AA) is an important cause of acute ab-
dominal pain, and incidence of appendicitis in all age groups is 
7%. In addition, appendicitis is one of the most common sur-
gical consultations in outpatient or emergency department 
(ED).[1] Appendicitis is an emergency situation with highest 
unknown rate of etiological factors, even though clear di-
agnosis and treatment strategies have been established for 
more than 100 years. Etiology of appendicitis rarely involves 
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However, to the best of our knowledge, while there are many 
studies investigating the etiology and diagnostic methods of 
AA, there are few prospective studies examining FOB and 
direct stool analysis for intestinal parasites in patients with 
pre-diagnosed AA. Most other studies have been performed 
postoperatively and retrospectively in appendectomy speci-
men. It is known that definitive diagnosis of AA is made his-
topathologically. If parasitic infection is proven to be an origin 
of appendicitis, it may be crucial from both cost effectiveness 
and public healthcare perspectives. Therefore, the aim of the 
present study was to investigate prospectively prevalence and 
species of intestinal parasites via stool analysis in patients 
with AA who were admitted to tertiary care in a rural city 
hospital ED and who underwent appendectomy. 

MATERIALS AND METHODS

Study Setting
This study was conducted prospectively between July 2009 
and December 2014 in the departments of academic emer-
gency medicine and general surgery of a rural city tertiary 
care hospital at Adıyaman University Faculty of Medicine. 
The study was approved by the university ethics committee. 
Verbal informed consent was obtained from each patient be-
fore study enrollment. Informed consent consisted of patient 
name, aim, and expected benefits of the study, and rights of 
patients during the study.

Study Population
A total of 136 patients over 13 years of age presenting con-
secutively to ED during the study period with appendicitis, 
diagnosed by clinical and laboratory methods, were included 
in scope of study. Patients presenting with parasitic or non-
parasitic bowel disease in past medical history, those who did 
not want to participate in study, or who referred to ED out-
side of working hours, were excluded. Eligibility of patients 
for study was determined by an attending emergency physi-
cian and 1 general surgeon between 8:00 a.m. and 4:00 p.m.

Stool analysis, medical, and pathology records of all patients 
were evaluated in detail. Diagnosis of appendicitis or NA was 
made with perioperative macroscopic evaluation. Pathology 
department records about histopathological assessment of 
appendicitis specimens were reviewed for all patients retro-
spectively.

Study Protocol
Study data were prospectively collected by emergency physi-
cians and the general surgeon. Demographic features of pa-
tients, physical examination findings, laboratory test results at 
ED presentation, complications that occurred during hospital 
admission, and final diagnosis and outcome of study patients 
were recorded on the study form. Diagnosis of AA was per-
formed by the same attending emergency physicians and se-
nior general surgeon. From each patient who was diagnosed 

with AA and ultimately underwent appendectomy, a stool 
sample was collected to analyze for parasites and FOB before 
surgery. All stool samples were rapidly analyzed (in 1 hour) 
in parasitology department of hospital between 8:00 a.m. and 
4:00 p.m. Patients with intestinal parasites identified in stool 
analysis were directed to outpatient clinic for infectious dis-
eases for medical treatment and follow-up after discharge.

Surgery was performed by same general surgeon who first 
examined participants. Preoperatively, patients received a 
prophylactic dose of second generation cephalosporin (1000 
mg intravenously) and underwent open approach appendec-
tomy via McBurney incision under general anesthesia. Lapa-
roscopic approach was not performed for appendectomy due 
to technical inadequacy of institute. Abdominal exploration 
was performed in all patients with NA to exclude possible 
Meckel’s diverticulum.

A negative appendectomy was defined as one performed due 
to clinical pre-diagnosis of AA but in which appendix tissue is 
found to be normal on routine histopathological examination.

Laboratory Measurements
A 9 mL sample of venous blood from antecubital area was ob-
tained from each patient and stored in tubes for routine initial 
laboratory analysis. Stool sample from each patient was sent 
to parasitological laboratory inside a closed envelope and dis-
posable, leak-proof, sealed container. Each stool sample was 
prepared with native-lugol and assessed by direct microscopy. 
Hemoglobin was screened in the feces using a guaiac-based 
technique. Entamoeba histolytica-specific antigen was investi-
gated in diarrhea specimens using enzyme-linked immunosor-
bent assay (ELISA). Accepted stool specimens were studied 
by the laboratory without delay.

Data Analysis
All values were expressed as mean±SD and percentage. To 
evaluate differences among groups, Pearson chi-square test 
was used. To analyze categorical data and frequency distribu-
tion, nonparametric chi square test was used. P values <0.05 
were considered statistically significant. Data were analyzed 
using SPSS software (version 17.0; SPSS Inc., Chicago, IL, 
USA).

RESULTS

A total of 136 patients pre-diagnosed with AA were admit-
ted to ED during the study period. Of these patients, 61% 
(n=83) were male and 39% (n=53) were female. Mean age 
was 24.1±4.3 years (range: 13-68 years). Histopathological 
examination results were 75.7% (n=103) AA, 11.1% (n=15) 
PA, and 13.2% (n=18) NA (Table 1, Fig. 1).

Stool analysis showed that 34 (25%) cases had intestinal para-
sites. Of these 34 patients, incidence of intestinal parasites in 
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stool samples was 13 (38.2%) Giardia intestinalis, 8 (23.5%) 
Blastocystis hominis, 6 (17. 6%) Entamoeba coli, 2 (5.9%) 
Iodamoeba butschlii and 1 (2.9%) mature Taenia subspecies 
ring. Of the patients, 2 (5.9%) cases contained both Giardia 
intestinalis and Blastocystis hominis, and 1 (2.9%) case con-
tained both Blastocystis hominis and Entamoeba coli. Only 1 
(2.9%) case was positive in present study out of a total of 12 
(8.8%) patients with diarrhea analyzed with ELISA technique 
for specific antigens for Entamoeba histolytica (Table 2, Fig. 
1). The most prevalent intestinal parasite in stool analysis 
was Giardia intestinalis, and this result was statistically sig-
nificant (p<0.001). Pathological examination of appendecto-
my specimens showed that only 2 (1.47 %) cases contained 
parasites (1 Enterobius vermicularis, 1 Taenia subspecies). 
The patient with Taenia subspecies in appendectomy speci-
men also exhibited same parasite in preoperatively collected 
stool sample, but patient with Enterobius vermicularis in ap-

pendectomy specimen did not exhibit any parasite in stool 
sample.
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Table 1. Characteristics of patients with clinical symptoms 
of acute appendicitis

Patient, (male/female), (n) 83/53

Mean age, years (min-max) 24.1±4.3 (13–68)

Acute appendicitis (n) 103

Perforated appendicitis (n) 15

Normal appendix (n) 18

Intestinal parasites (n) 34

Positive fecal occult blood (n)

 Acute appendicitis 10 

 Perforated appendicitis 8

 Normal appendix 2

Patients with diarrhea (n) 12
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Figure 1. Characteristics of patients.

Table 2. Shows number and species of the intestinal parasites with clinical symptoms of acute
   appendicitis obtained from pre-operative stool samples

Parasites Frequency (n=34) p

 n %

Giardia intestinalis 13 38.2 <0.001

Blastocystis hominis 8 23.5 

Entamoeba coli 6 17.6 

Iodamoeba butschlii 2 5.9 

Taenia subspecies  1 2.9 

Entamoeba histolytica 1 2.9 

Giardia intestinalis and Blastocystis hominis 2 5.9 

Blastocystis hominis and Entamoeba coli.  1 2.9

34 (25%) of cases had intestinal parasites. Of these 34 patients, the incidence of intestinal parasites in stool samples was 13 
(Giardia Intestinalis, 8 Blastocystis hominis, Entamoeba coli, Iodamoeba butschlii and mature Taenia subspecies (spp.) ring. Of the 
patients, cases contained both Giardia intestinalis and Blastocystis hominis, and 1 (2.9%) case contained both Blastocystis hominis 
and Entamoeba coli.

40%
Giardia Intestinalis

30%
Blastocystis hominis

19%
Entamoeba coli

5%
Iodamoeba butschlii

3%
Taenia

subspecies

3%
Entamoeba
histolytica

Figure 2. Shows ratios and species of the intestinal parasites that 
obtained from pre-operative stool samples.



Stool analysis also revealed that 14.7% (n=20) of patients had 
positive FOBT. Those with positive FOBT represented 9.7% 
(n=10) of 103 patients with AA, 53.3 (n=8) of 15 patients 
with PA, and 11.1% (n=2) of 18 patients with NA, and this 
was statistically more significant for PA than other groups 
(p<0.001) (Table 3).

DISCUSSION
Parasitic diseases of GI tract affect more than half of the 
world population. While they are mainly observed in tropical 
countries, they have begun to become an important health 
problem in developing countries due to climatic conditions, 
excessive population growth, low level of education, failure to 
observe personal hygiene, inadequate and/or contaminated 
water sources, lack of infrastructure, increasing migration, 
and travel.[2,9–14,16,17] Intestinal parasites are more frequent in 
rural territories than urban cities.[17] Training and hygiene are 
very important for protection from infections that spread by 
fecal-oral route.

Primary pathogenic event in majority of patients with AA 
is believed to be luminal obstruction. This event may result 
from a variety of causes, which include fecaliths, lymphoid 
hyperplasia, vegetable matter and fruit seeds, foreign bodies, 
intestinal parasites, barium from previous radiographic stud-
ies, and both primary (carcinoid, adenocarcinoma, Kaposi sar-
coma, and lymphoma) and metastatic (colon and breast) tu-
mors.[13,16,18] Lymphoid hyperplasia and fecaliths are the most 
frequently observed etiologies of luminal obstruction.[19]

There is little evidence regarding the relationship between 
parasites and AA.[13] Presence of parasites in appendix may 
cause appendicitis, explained by hypothesis of appendiceal 
lumen obstruction. However, parasites can lead to AA, as 
do bacteria and viruses. According to the literature, parasitic 
infections such as enterobiasis,[5,6] taeniasis,[12,20–22] and asca-
riasis,[15,23] which are among the less frequent factors, have 
been observed in patients with AA. Geographic location and 
social situations lead to prominent variations in prevalence of 
parasites. Another factor in prevalence of parasites might be 
existence of minimal differentiations in techniques followed 
by pathologists.[5]

In the present study, we observed that 34 patients had intes-
tinal parasites. Most frequent parasite found was Giardia in-
testinalis, but only 2 parasites (1 Enterobius vermicularis and 
1 Taenia subspecies) were obtained in appendectomy speci-
mens. In patients undergoing or planning surgical treatment 
due to AA, evaluation for intestinal parasites is important and 
may aid in both etiological and medical treatment of these 
patients. In most cases, same intestinal parasites were not ob-
tained in histopathological examination of appendicitis speci-
men and in patient pre-operative stool sample. For this rea-
son, variety and frequency of parasites did not correlate with 
appendicitis specimen in current study, and it may be con-
cluded that there is not any risk for AA caused by parasites 
obtained from stool samples. Diagnosis of parasitic infesta-
tion is generally achieved only after pathological examination 
of resected appendix. Only 2 of the AA patients had intestinal 
parasites observable in appendectomy specimens. Taenia sub-
species was also obtained from pre-operative stool sample of 
patient whose appendectomy specimen showed that parasite; 
however, Enterobius vermicularis was not observed in stool 
sample of second patient taken before surgery.

Enterobius vermicularis is observed commonly in GI tract 
worldwide, and is considered to be the most common para-
sitic infection that may cause ileocolitis, enterocutaneous 
fistulas, urinary tract infections, mesenteric abscesses, salpin-
gitis, and appendicitis (lymphoid hyperplasia to acute phleg-
monous appendicitis, gangrenous appendicitis and peritonitis). 
Mature form of Enterobius vermicularis is most frequently ob-
served in proximal section of ascending colon, cecum, appen-
dix, and terminal ileum.[6,8,11,16] The link between Enterobius 
vermicularis and appendicitis was first determined in 1899, 
and incidence of Enterobius vermicularis in patients with 
symptoms of AA ranges from 0.2-41.8%.[2,5–8,11,15,24,25] This in-
fection is observed in all ages and socio-economic levels, and 
diagnosis may be determined by direct visualization of adult 
worms or microscopic detection of eggs, but only minorities 
of patients have eggs in their stool.[8] Enterobius vermicularis 
wanders widely inside the bowel, including appendix. Diagno-
sis of Enterobius vermicularis can be made using cellophane 
tape test, and treatment includes mebendazole and household 
sanitation.[7] In present study, we observed only 1 case of En-
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Table 3. Shows fecal occult blood test ratios of operated patients with clinical symptoms of acute 
appendicitis

 Fecal occult blood test Total (n=136) p

 Negative Positive

 n % n % n %

Acute appendicitis 93 90.2 10 9.7 103 75.7 

Perforated appendicitis 7 46.7 8 53.3 15 11.1 <0.001

Normal appendix 16 88.9 2 11.1 18 13.2



terobius vermicularis. This result was compatible with litera-
ture data but lower than expected. Cellophane tape test for 
diagnosis of Enterobius vermicularis could not be performed.

Taeniasis in appendix is very rare, and there are few case re-
ports about it in the literature.[8,21] Entry of Taenia subspe-
cies into appendix remains an unsolved issue. Taeniasis is a 
well-known parasitic infection characterized by presence of 
Taenia saginata or Taenia solium in human intestines, and it 
occurs as result of consuming raw or undercooked meat. It 
is identified when segments of the parasite appear in stool or 
exit through anus.[8,10–12,16,21] In present study, eggs of Taenia 
subspecies were observed in 1 appendectomy specimen and 
1 stool sample, although adult form of the parasite was not 
observed, and case was not specified as Taenia saginata or 
Taenia solium. Clinical symptoms of taeniasis are bowel ir-
ritation, abdominal pain, and diarrhea, and they may rarely 
lead to appendicitis or cholangitis.[16,26] The first sign of Taenia 
subspecies infection is usually a segment of parasite observed 
in stool by microscopy, and this infection of appendix is so 
rare that situation invites a case report.[11,20–22] Identification 
of specific species is not required in patients with taeniasis, 
and single dose of praziquantel or albendazole treatment can 
efficiently clear the infection following surgery.[11,16,17,20–22]

Observation of intraluminal intestinal parasites within resect-
ed appendectomy specimen is generally an incidental finding, 
and roles of these parasites in AA have been discussed. Most 
parasitic appendix infestations are not associated with acute 
inflammation and are thus considered a component of false 
appendicitis. Intestinal parasites are commonly found within 
a non-inflamed appendix, and in some retrospective studies, 
they constitute only a minor percentage of negative appen-
dectomies.[8] In the present study, low incidence of parasites 
among appendectomy specimens (1.47%) and failure to dem-
onstrate a relationship with all events derived from appen-
dicitis do not support hypothesis that intestinal parasites in 
stool analysis are a major cause of appendicitis. Parasites are 
rarely found in appendix, and their presence in stool analysis 
is very rarely associated with appendicitis.

General surgeons should be aware that clinical management 
of such cases is different from management of non-parasitic 
appendicitis. Excisional appendectomy materials should be 
examined for fecaloid material, parasite eggs or intestinal par-
asite itself that might be within. Appendectomy treats only 
the symptoms and not the primary cause of the disease. Ad-
ditionally, in acute appendicitis cases with parasitic infection, 
patient should receive post-operative anti-parasitic medical 
treatment to prevent possible re-infection. Moreover, family 
members should receive anthelmintic treatment to eliminate 
asymptomatic reservoirs and eradicate infections.

FOB is defined as very small amounts of blood that may nor-
mally be lost from stomach or throughout the intestinal tract 
during digestion that are not detectable on gross inspection, 

usually less than 50 mg of hemoglobin (Hg) per gram of stool. 
Increased amounts are associated with a variety of benign 
and malignant gastrointestinal diseases, especially colonic 
neoplasm, and tests are most often used to screen patients 
for such lesions. FOBT is based on detection of Hg in fe-
ces using guaiac-based technique, and newer technology and 
highly sensitive fecal immunochemical tests have also proved 
effective in screening for most common colorectal cancer.[27] 
No previous study in the literature investigating combination 
of appendicitis and FOBT has been located by current study 
authors as yet. It was current study finding that 14.7% of pa-
tients had positive FOBT, 53.3% of whom had PA. In PA cases, 
positive FOBT was statistically significant. This conduction 
may be explained by severe and long-term peri-appendicular 
colonic mucosal and sub-mucosal inflammation, with desqua-
mation leading to mucosal hemorrhage.

Limitations 
Due to lack of patient compatibility and need for urgent op-
eration, we could not use cellophane tape test for diagnosis 
of Enterebius vermicularis. Therefore, Enterebius vermicu-
laris could not be discussed in this paper. Second, because 
intestinal parasites show presentation and frequency varia-
tion regionally in different age groups, there has not been any 
previous study investigating prevalence of intestinal parasites 
in authors’ region. Therefore, we could not compare AA cas-
es with normal population prevalence. Third, stool analyses 
were performed during office hours because laboratory at 
study institution is open only at those times. Finally, relation-
ship between positive FOBT and presence of intestinal para-
sites was not evaluated.

Conclusion
Parasites are rarely found in the appendix, and their presence 
in stool analysis is very rarely associated with appendicitis. Ap-
pendectomy is not sufficient for curative treatment in para-
sitic infections with appendicitis. Medical treatment should 
also be administered after appendectomy. Intestinal parasites 
within resected appendix specimens are generally an inciden-
tal finding. Even if general surgeon does not observe inflamed 
appendix in course of operation, intestinal parasites should 
be considered an etiological factor for AA, especially in coun-
tries where intestinal parasites are endemic. Rapid screening 
of stool specimens by an experienced pathologist may be use-
ful. A positive FOBT may be predictor for PA. Present study 
authors also believe that more comprehensive, randomized 
studies are needed to support our current findings.

Conflict of interest: None declared.
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Akut apandisit hastalarında gaitada gizli kan ve intestinal parazitler için
ameliyat öncesi gaita analizi
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AMAÇ: Akut apandisitin etiyolojisi nadir olarak gastrointesitinal sistemin parazitik enfeksiyonlarını içermektedir. Parazitler bazen histopatolojik 
inceleme sırasında lümen içinde gözlemlenebilmesine rağmen ameliyat öncesi tanısı zor bir durum olarak kalmaya devam etmektedir. Bu çalışmanın 
amacı, akut apandisitin klinik semptomları ile acil servise getirilen ve apendektomi yapılan hastalarda gaitada gizli kan, intestinal parazitlerin tür ve 
prevelansını ileriye yönelik olarak taramaktır.
GEREÇ VE YÖNTEM: Haziran 2009 ile Aralık 2014 tarihleri arasında apendektomi geçiren 13 yaş üstü 136 hasta ileriye yönelik olarak ve tüm 
hastaların histopatolojik analiz verileri geriye dönük olarak değerlendirildi.
BULGULAR: Apendektomi sonrası histopatolojik incelemede, hastaların %75.5 (n=103) akut apandisit (AA), %13.2’si negatif  apandisit (normal 
appendiks, NA) (n=18), %11.1 (n=15) perfore apandisit (PA) idi. Ameliyat öncesi gaita analizinde, tüm hastaların %25’inde (n=34) intestinal 
parazitlerin var olduğu, %14.7’sinde (n=20) gaitada gizli kanın pozitif  olduğu görüldü. Akut apandisit olgularının %9.7’sinde (n=10), PA olgularının 
%53.3’ünde (n=8) ve NA olgularının %11.1’inde (n=2) gaitada gizli kan pozitifliği tespit edildi ve PA olgularındaki gaitada gizli kan pozitifliği anlamlı 
derecede yüksek idi (p<0.001).
TARTIŞMA: Gaitada intestinal parazitler, apandisit ile ilişkili olmayabilir fakat apandisitin patolojik bulgularına sıklıkla yol açarlar. Gaitada gizli kan 
pozitifliği apandisit perforasyonu için önemli bir kanıt olabilir.
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