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INTRODUCTION:  Patients  with  appendicular  endometriosis  (AE)  constitute  <1%  cases  of  all  pelvic
endometriosis  cases.  AE  presents  with  pain  in  right  iliac  fossa  and  symptomatically  mimics  appendicitis
and  definitive  diagnosis  is  possible  only  after  histopathological  examination  of  excised  appendix.
PRESENTATION  OF  CASE:  In  this  case  report,  we  present  a rare  case  of  appendicular  endometriosis  in a
young  woman  suffering  from  pain  in  right  iliac  fossa  and  periumbilical  region  (on/off)  for  the  past  one
year. She  had  a past  history  of infertility.  Blood  investigations  were  normal  and  CT  scan  of  abdomen
demonstrated  findings  suggestive  of appendicitis.  Laparoscopic  appendicectomy  was  performed,  which
revealed  2 cm  tumor-like  mass  (1.5  cm  diameter)  present  at the  tip  of appendix  involving  the  mesoap-
pendix.  There  was no  ascites,  peritoneal  or omental  deposits  or any  signs  of inflammation.  Post-operative
recovery  was  good.  Dissected  appendix  specimen  was  sent  for  histopathological  examination  which
confirmed  endometriosis  of  appendix.
DISCUSSION:  Gastrointestinal  endometriosis  (GE)  accounts  for 3–37%  of  all  endometriosis  cases,  whereas

AE  is present  in  only  ∼3%  of  all  GE  cases  and  constitutes  <1% of  all  the endometriosis  cases.  AE frequently
involves  tip  and  body  of the  appendix.  The  layers  of  appendix  most  commonly  affected  are  muscular  and
seromuscular  (∼2/3rd cases),  followed  by  the  serosa  (∼1/3rd  cases).
CONCLUSION:  Thus,  appendicular  endometriosis  is  a  rare  entity  and  should  be included  in  differential
diagnosis  in  young  women  presenting  with  pain  in right  iliac fossa  and  having  history  of  infertility.

© 2019  Published  by Elsevier  Ltd on  behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open  access  article
. Introduction

Right iliac fossa pain remains one of the most common symp-
oms for surgical consultation [1]. In majority of the cases, acute
ppendicitis is contemplated as the initial diagnosis and it is
nquestionably the most frequent cause. Appendectomy remains
he most common emergency abdominal surgical procedure. How-
ver, it is still difficult to make a correct diagnosis and a recent study
eports a negative appendicectomy rate of 9.2% [2]. In an American
tudy, the total cost of negative appendectomy was  found to be
bout 9–11 million USD per year [3]. Additionally, negative appen-

icectomy has been found to be associated higher median cost per
dmission, higher morbidity and longer hospital stay compared to
atients with appendectomy for nonperforated appendicitis [4].
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Hence, reduction in negative appendectomy rate is essential. Com-
puted tomography of the abdomen has been found to be very useful
investigation in detecting other causes of right iliac fossa pain
and reduce the rate of negative appendectomy [5]. Other causes
of pain in right iliac fossa includes right ureteric colic, torsion of
an appendix epiploicae, amoebic typhilitis, inflammatory bowel
disease, inflamed diverticulum of the caecum, ruptured ectopic
gestation, acute cholecystitis, perforated duodenal ulcer and pelvic
inflammatory disease (PID). Apart from these, rare causes could be
an appendicular or caecal endometriosis [6–8].

The presence of endometrial glands and stroma outside the uter-
ine cavity is known as endometriosis [9]. It remains an immensely
prevalent disease and involves ∼10%, ∼70% and ∼50% of the
women in their reproductive age, women with chronic pelvic
pain, and those with infertility, respectively [10]. Appendicu-
lar endometriosis (AE) may  remain asymptomatic or present as
acute or chronic appendicitis, lower gastrointestinal (GI) bleed-
ing, intestinal perforation, or intestinal obstruction as a result of
intussusception [9–11]. Here, we report a case of AE which was  pre-

operatively misdiagnosed as acute appendicitis but later detected
on histopathology. This case has been reported in line with the
SCARE criteria [12].
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Fig. 2. Excised appendix (measuring 2.5 × 2 × 5 cm) showing tumor-like mass at the
ig. 1. Contrast enhanced computed tomography of abdomen demonstrating a
ell-defined tubular structure (11 mm in luminal diameter) with lobulated tip

arrow) in relation to the cecum and terminal ileum.

. Case report

A 35-year-old female came to the surgical out-patient depart-
ent of our hospital with chief complaints of intermittent pain

n the periumbilical region and right iliac fossa for one year. Pain
as not associated with other complaints or menstruation. There
as a history of infertility and no other significant past medical
istory. The physical examination was unremarkable. The rou-
ine blood investigations were normal. USG abdomen and pelvis
evealed well-defined nodular lesion (1.5 × 1.3 × 1.6 cm)  in right
liac fossa, and mild hypoechoic circumferential wall thickening in
he terminal ileum and ileo-caecal junction (3–5 mm thick). Con-
rast enhanced computed tomography (CT) of abdomen revealed
ell-defined long tubular structure (11 mm in luminal diameter)
ith lobulated tip along the postero-medial wall of caecum, mild
ericaecal stranding and thickened right lateral conal fascia – sug-
esting of acute appendicitis (Fig. 1). Additionally, multiple cysts
ere present in both the ovaries. In view of above findings, patient
as planned for laparoscopic appendectomy after obtaining writ-

en informed consent.
Intra-operatively, there was presence of a 2 cm tumor-like mass

t the tip of appendix involving the mesoappendix, while base of the
ppendix was normal. There was no ascites, peritoneal or omental
eposits or any signs of inflammation. The entire appendix measur-

ng 2.5 × 2 × 5 cm was dissected and excised (Fig. 2). Caecum and
erminal ileal loops were unremarkable. The operative time was
0 minutes with blood loss of 20 ml.  The postoperative recovery
as uneventful with the hospital stay of 3 days. Gross examination

ound a firm white nodule measuring 1.5 cm in diameter located
t the tip of the appendix. Microscopic examination revealed the
resence of endometrial glands, stroma with no signs of inflamma-
ion suggestive of appendicular endometriosis. Till the last follow
p at 3 months, the patient was symptom-free.

. Discussion

Endometriosis is described as an estrogen-dependent, chronic
nflammatory disorder. Presence of viable endometrial tissue out-
ide the uterus is the characteristic finding. It frequently involves
he reproductive organs and peritoneum. It may  also affect the GIT,
mentum, mesentery and surgical scars, while the distant and rare

ites includes the lungs, kidneys, nasal cavity and skin. Gastroin-
estinal endometriosis (GE) accounts for 3–37% of all endometriosis
ases, whereas AE is present in only ∼3% of all GE cases and consti-
utes <1% of all the endometriosis cases [13–15].
tip  (1.5 cm). Fig. 2 Appendicular E.

The most frequent symptoms includes dysmenorrhea followed
by chronic non-menstrual lower abdominal pain. Other symp-
toms are infertility, painful coitus, pain during defecation, painful
bladder symptoms and dysuria, bowel symptoms (diarrhea, cramp-
ing, constipation), and ovarian mass [16]. Chronic pelvic pain in
endometriosis is due to chronic exposure to systemic and local
proinflammatory cytokines and growth factors which in turn
results in peripheral sensitization distinguished by a hyperalge-
sia, myofascial pain, and central sensitization [17]. In women with
endometriosis, finding of altered brain chemistry is strongly linked
with pain intensity [18].

None of the available diagnostic procedures (i.e., transvaginal
USG, MRI, Doppler ultrasonography, CA-125 levels) help in the
preoperatively diagnosis of AE. A definitive diagnosis is possible
only after histopathological examination of the excised appendix.
Since laparoscopy provides a direct clue due to visualisation of
features under magnification, it may be considered as a standard
diagnostic method. However, when a young woman presents with
complaints of chronic pelvic non-menstrual pain, and past his-
tory of infertility and pelvic endometriosis, diagnosis of AE must
be suspected. Similarly, our patient was young and had a history
of chronic lower abdominal pain and infertility, which helps in
the diagnosis. Also, CT scan revealed findings suggestive of acute
appendicitis.

AE frequently involves tip and body of the appendix. The layers
of appendix most commonly affected are muscular and seromuscu-
lar (∼2/3rd cases), followed by the serosa (∼1/3rd cases). American
Society for Reproductive Medicine has proposed a staging system,
which categorises the endometriosis in to 4 stages: Stage I to IV i.e.,
minimal, mild, moderate and severe [19]. This staging system is
frequently used to estimate the burden of the disease and assists in
maintaining the homogeneity in both patient care and research.
The characteristic histologic features are presence of endome-
trial glands, stroma, fibrosis, and hemosiderin-laden macrophages;
chronic bleeding; and signs of inflammation. Similarly, in our case,
the lesion was located at the tip of appendix and involved mus-
cular and seromuscular layers. On microscopic examination, there

was the presence endometrial glands, stroma, and but no signs of
inflammation.



 –  O
9 nal Jo

t
p
l
e
t
a
l
w
r
t
f
l

4

d
h
i
w
d

D

F

E

S

C

A

R

n

[

[

[

[

[

[

[

[

[

[

[

O
T
p
c

CASE  REPORT
6 R. Gupta, A.K. Singh, W.  Farhat et al. / Internatio

Surgical excision of affected tissue/organ is generally needed for
he most efficient and exhaustive treatment of endometriosis. As
er the recent guidelines, appendicectomy should be performed

aparoscopically, unless contraindicated [20]. The management of
ndometriosis that has not deeply infiltrated can be done by abla-
ion of the lesion with CO2 laser. In our patient, laparoscopic
ppendicectomy was performed. A recent study by Duffy and col-
eagues demonstrated that laparoscopic surgery when compared

ith diagnostic laparoscopy for endometriosis clearly results in
educed overall pain at 6 and 12 months. They are also reported
hat more women treated with laparoscopic ablation were pain
ree at 12 months, when compared with combination of diagnostic
aparoscopy and GnRH agonist [21].

. Conclusion

Appendicular endometriosis is a rare entity and almost always
iagnosed after surgical excision of the appendix followed by
istopathological examination. However, it should always be

ncluded in differential diagnosis when a young woman presents
ith complaint of chronic right iliac fossa pain mimicking appen-
icitis and has a history of infertility.
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