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INTRODUCTION:  Enterobius  vermicularis  is  one  of the commonest  parasitic  infestations  worldwide  but  its
association  with  acute  appendicitis  remains  controversial.  It is very  rarely  encountered  during  appendec-
tomy.  The  aim  of  this  paper  is to report  a case  of  acute  appendicitis  caused  by  Enterobius  vermicularis.  A
23-year-old  housewife  presented  with  a right  lower  abdominal  pain  for  the  past  8  h.  Clinical  examination
revealed  right  iliac  fossa  tenderness  upon  palpation  and  rebound  tenderness  upon  release.  The  patient
was  diagnosed  as  a case  of  suspected  acute  appendicitis.  The  patient  was  anesthetized  and  intubated.
bdomen
enderness
nfestation
arasite

Delivery  of  the vermiform  appendix  done  through  right  grid  iron  incision.  Intra  operatively  an  inflamed
appendix  obstructed  by Enterobius  vermicularis  was  noted.
CONCLUSION:  Enterobius  vermicularis  can  habit  the  appendix  and  induce  the  signs and  symptoms  of  A.A
with  or  without  actual  histopathological  acute  appendicitis.  The  treatment  of  choice  is  surgical  resection
of  the  appendix.

©  2019  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
access  article under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).
. Introduction

Acute appendicitis (AA) represents one of the commonest causes
or emergency operations worldwide with a cumulative lifetime
ncidence rate of 9.0%, accounting to a significant portion of intraab-
ominal conditions. During the 20th century, the disease was
ostly reported within the western countries, however a rise in

ts incidence has been noted within newly industrialized countries
n 21st century [1]. In the United States only, annually more than
0,000 children are diagnosed with appendicitis during hospital
dmission [2]. Over the age of 40 years, appendicitis may  have more

orbid causes, like caecal cancer among other colorectal pathol-

gy, though neoplasm is uncommon but should not be ignored
n this age group [3]. Parasitic infestation represents one of the

∗ Corresponding author at: Doctor City, Building 11, Apartment 50, Zip code: 0064,
ulaimani, Iraq.

E-mail address: fahmi.hussein@univsul.edu.iq (F.H. Kakamad).

ttps://doi.org/10.1016/j.ijscr.2019.09.025
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controversial etiologies for acute appendicitis and their relation
has been in debate [4]. However Enterobius vermicularis remains
one of the commonest parasitic infestation worldwide, with an
estimate of 209 million affected people and often it is referred
to as threadworm or pinworm [5]. Although perianal pruritus is
the most common manifestation of Enterobius vermicularis (pin-
worms), pinworms have been reported to be found in different
multiple locations, including the vermiform appendix. Regarding
appendiceal helminthes, recent literature concentrate mainly on
the pathological changes that caused by the presence of intralu-
minal parasites [6]. In this paper we present an adult patient with
acute appendicitis caused by Enterobius vermicularis and go over
the literature briefly. The case has been reported in line with SCARE
guideline [7].
1.1. Patient information

A 23-year-old housewife patient presented to Emergency
Department with a right lower abdominal pain for the past 8 h
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Fig. 1. Intraoperative picture showing Enterobius vermicularis through the wall of
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represents clinical symptoms without acute inflammation and is
he appendix.

ith concomitant anorexia, nausea and vomiting twice. Other than
aving a mild fever, the patient had normal vital signs.

.2. Clinical findings

Clinical examination revealed right iliac fossa (RIF) tenderness
pon palpation and rebound tenderness upon release. Other signs

ike Rovsing and pointing signs were positive as well.

.3. Diagnostic assessment

Complete blood count revealed mild leukocytosis
12,000 m/mm3) while other routine investigations like uri-
alysis, blood urea and serum creatinine were not remarkable.
bdominal and pelvic ultrasound reported no unusual findings
nd pregnancy was excluded through blood test. The patient was
iagnosed as a case of suspected acute appendicitis (S.A.A.).

.4. Therapeutic intervention

The condition was explained to the patient and informed con-
ent was taken for surgery. During hospital stay she received 1
nit of normal saline (500 cc) and then was taken into the oper-
tion theatre. Pre-operative prophylactic antibiotic given (single
ose of Ceftriaxone vial 1 g). The patient was anesthetized with
eneral Anesthesia (GA) and intubated. Delivery of the vermiform
ppendix done through right grid iron incision. Intra operatively

n inflamed appendix obstructed by Enterobius vermicularis was
oted (Figs. 1 and 2). An eventful classical appendicectomy done.
erminal ileum and right ovary checked and both were normal.
Fig. 2. Appendix after resection with the word seen inside the lumen.

1.5. Follow-up and outcomes

The patient recovered without any complications and was trans-
ferred to the surgical ward for observation. Within 8 h, she passed
flatus and started oral feeding. After 24 h, she was sent home in a
good heath condition and scheduled to visit after 8 days, where she
was healthy and the would stiches removed.

2. Discussion

Enterobius vermicularis is known by many names (seatworm,
pinworm, oxyuriasis, threadworm) and first description of human
infestation nearly dates back 10,000 years. However, it was Fab-
rius in 1634 who  first described involvement of the worm in
appendicitis. Once E. vermicularis reaches maturity, it stays and
reproduces in terminal ileum, caecum, appendix and ascending
colon. The lifecycle of the male worm ends after fertilization and
dies, while the female must migrate to the anal canal to lay eggs
[8]. The lifespan of Enterobius vermicularis (pinworm) is between 2
and 5 weeks(panidis). Despite that the relationship between E. ver-
micularis and pathogenesis of appendicitis had been studied for
many years, the influence of the parasite to induce inflammation
is still unclear. Although E. vermicularis(pinworm) may have a role
in causing appendiceal disconfort or appendiceal chronic inflam-
mation due to obstruction, the majority of cases have no acute
inflammation [8]. The belief that Enterobius infestation can cause
diseases like acute appendicitis, chronic appendicitis and ruptured
appendicitis is shared by others [6], and even more morbid com-
plications like gangrenous appendicitis and perforation resulting
in peritonitis [9]. None the less, there have been reports of com-
pletely asymptomatic patients [6]. The “appendiceal syndrome”
also referred to as appendiceal colic, where the patient has an inter-
mittent chronic pain in right lower quadrant and pelvic region, and
appendiceal obstruction presents a reasonable hypothesis for the
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Table  1
The most prominent reports describing acute appendicitis with Enterobius vermicularis.

Authors/references No. of cases positive for E. V/year of publication Country of report Gender distribution/ mean age Inflamed appendix

Akkapulu [14] 9/2015 Turkey 7 females, 2 males/ 31 One case
Balci  [15] 1/2018 Turkey Female/ 35 years One case
Budd  [16] 38/1987 UK Not found 14 cases
Chilkar [17] 1/2016 India Male/ 8 years Suppuration
Cruz  [18] 1/2012 Brazil Female/29 years One case
Dahlstroam [19] 63/1994 Australia –/22.8 years 23 cases
Dunphy [20] 1/2017 UK Female/10 years None
Efared [21] 1/2017 Morocco Male/ 21 years One case
Efraimidou [22] 1/2008 Greece Female/ 15 years None
Eleftherios [8] 7/2012 Greece 4 females, 3 males/25 years None
Fleming [23] 13/2015 Ireland –/11.4 years 4 cases
Habashi [24] 1/2019 Canada Male/ 9 years One case
Hamdona [25] 30/2013 Palestine 17 male/ 13 female/— 23 cases
Harris  [26] 22/1925 USA 19 females 3 males/ 23 years —
Lala  [27] 109/2014 New Zealand –/11.6 years 27 cases
Vleeschouwers [28] 1/2013 Belgium Female/ 17 years None
Madhukar [9] 1/2014 India Female/ 18 years one
Maki  [29] 16/2012 USA –/9.5 years Two cases
Panidis [5] 1/2011 Greece Female/52 years None
Ramezani [30] 144/ Iran 82 female, 62 male/20.4 years 76 cases
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Risio  [31] 1/2016 

Sah  [32] 9/ 2006 

Upadhyaya [33] 6/ 2015 

ondition [9]. Once the worm is detected in theatre, the patient
hould be treated for systemic infestation in case there are subclin-
cal infestation elsewhere. The diagnosis of AA is mostly clinical
nd proper history, physical examination and a raised inflam-
atory parameter help with the diagnosis [10]. To this day, the

old standard treatment for AA is appendectomy, and interval
ppendectomy nowadays is not uncommon [11]. Non-Operative
anagement (NOM) of AA has been proposed by several random-

zed controlled trails 2–8 and meta-analyses 7,9–15 and see it as
iable option along with the century standing practice of surgical
esection [12]. Appendectomy in these patients are merely a treat-
ent for a complication, but the root cause is still there. Pyrantel

amoate is the drug of choice for Enterobius vermicularis treatment.
t is an agent that blocks neuromuscular depolarization making
he worm undergo spastic paralysis through continuous nicotinic
ctivation, ultimately the worm detaches from the host and conse-
uently will be expelled through defecation [13]. Table 1 reviews
he most important reports regarding acute appendicitis and Enter-
bius vermicularis.

In composite, Enterobius vermicularis can habit the appendix
nd induce the signs and symptoms of A.A with or without actual
istopathological acute appendicitis. The treatment of choice is sur-
ical resection of the appendix.
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acute appendicitis, Ascaris lumbricoides: case report, Türkiye Klinikleri J. Case
Rep.  24 (1) (2016) 39–41.

[5] S. Panidis, D. Paramythiotis, D. Panagiotou, G. Batsis, S. Salonikidis, V. Kaloutsi,
et  al., Acute appendicitis secondary to Enterobius vermicularis infection in a
middle-aged man: a case report, J. Med. Case Rep. 5 (1) (2011) 559.

[6] E. Fallah, A. Dehgani, A study on entrobius vermicularis infection in a

appendices removed by surgery in Tabriz hospitals, 11th Int. Cong. Parasitol. 4
(1)  (2008) 1–5.

[7] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A. Fowler, D.P. Orgill, For the
SCARE Group, The SCARE 2018 statement: updating consensus surgical CAse
REport (SCARE) guidelines, Int. J. Surg. 60 (2018) 132–136.

http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30524-3/sbref0035


 –  O
1 rnation

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

O
T
p
c

CASE  REPORT
56 Z.D. Hammood, A.M. Salih, S.H. Mohammed et al. / Inte

[8] E. Gialamas, T. Papavramidis, N. Michalopoulos, G. Karayannopoulou, A.
Cheva, O. Vasilaki, et al., Enterobius vermicularis: a rare cause of appendicitis,
Türkiye parazitolojii dergisi 36 (1) (2012) 37.

[9] K.P. Madhukar, R. Verma, Z. Sayed, L. Vira, Acute appendicitis secondary to
enterobius vermicularis infestation in a young female: a case report, J. Evol.
Med. Dent. Sci. 3 (19) (2014) 5219–5223.

10] A. Aygun, B. Katipoglu, M.  Ïmamoglu, S. Demir, M.  Yadigaroglu, O. Tatli, et al.,
Diagnostic value of plasma pentraxin-3 in acute appendicitis, J. Investig. Surg.
32  (2) (2019) 143–148.

11] T. Komo, T. Kohashi, Y. Aoki, J. Hihara, K. Oishi, N. Tokumoto, et al., Successful
surgical management of non-perforating acute appendicitis with septic
disseminated intravascular coagulation: a case report and review of the
literature, Int. J. Surg. Case Rep. 55 (2019) 103–106.

12] C. Timmerman, A.O. Hernandez, C. Ortiz, V.L. Huertas, R. Lopez, S. Huerta,
Current view on the nonoperative management of acute appendicitis in a
county hospital in Guatemala, J. Surg. Res. 237 (2019) 108–109.

13] L.F. Westblade, N. Haghi, B.S. Pritt, M.  Edelman, Appendicitis in a 4-year-old
child, Clin. Infect. Dis. 58 (3) (2014) 442–443.

14] N. Akkapulu, S. Abdullazade, Is Enterobius vermicularis infestation associated
with acute appendicitis? Eur. J. Trauma Emerg. Surg. 42 (4) (2016) 465–470.
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