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INTRODUCTION:  We  report  the  case  of  characteristic  findings  of  appendicular  endometriosis  that
presented  as  a submucosal  tumor  in  the  cecum  without  any  abdominal  symptoms  treated  with  single-
incision  laparoscopic  ileocolectomy.
PRESENTATION  OF  CASE:  The  patient  was a 51-year-old  woman  (body  mass  index:  21.5)  who  underwent
an  examination  to investigate  the  cause  of a positive  fecal  occult  blood  test.  Her  laboratory  test  results
were  normal,  without  anemia  or tumor  marker  elevation.  Colonoscopy  revealed  a  submucosal  tumor  in
the cecum.  Enhanced  computed  tomography  (CT),  fluorodeoxyglucose-positron  emission  tomography-
CT  and  magnetic  resonance  imaging  failed  to  produce  a clear  diagnosis.  Given  the  malignant  potentiality
of  the  tumor,  ileocolectomy  was considered  potentially  necessary,  but she  wished  for  minimally  invasive
surgery.  She  ultimately  underwent  ileocolectomy  and  lymphadenectomy  with  single-incision  laparo-
scopic  surgery.  A pathological  examination  revealed  the lesion  to be appendicular  endometriosis,  and  14

lymph nodes  with  no malignancy  were  resected.
CONCLUSION:  Appendicular  endometriosis  can  present  as  a submucosal  tumor  in the  cecum  without  any
abdominal  symptoms.  Appendicular  endometriosis  should  be considered  in  the differential  diagnosis  of
ileocecal  submucosal  tumor.  Single-incision  laparoscopic  ileocolectomy  was  useful  procedure  for  cecum
tumor  resection.

©  2020  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

Intestinal endometriosis is a rare entity that can cause abdom-
nal pain, melena and bowel obstruction. In the literature, there
re a number of reports of patients with appendicular endometrio-
is who presented with symptoms of likely acute appendicitis and
ere treated by appendectomy laparoscopically or laparotomi-

ally. The macroscopic findings of the lesion were often appendiceal
all-thickening and diagnosed as appendicular endometriosis with

 pathological examination [1–10].

Single-incision laparoscopic surgery (SILS) for colorectal disease

s a relatively new technique and known to be a more difficult

Abbreviations: CT, computed tomography; BMI, body mass index; SILS, single-
ncision laparoscopic surgery; MLS, multi-port laparoscopic surgery.
∗ Corresponding author.
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210-2612/© 2020 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is a
y/4.0/).
maneuver than multi-port laparoscopic surgery (MLS). Further-
more, the oncological outcomes remain unclear [11].

We herein report the characteristic findings of appendicular
endometriosis that presented as a submucosal tumor in the cecum
without any abdominal symptoms and was  treated with single-
incision laparoscopic ileocolectomy as an oncologically acceptable
procedure. This work has been reported in line with the SCARE
criteria [12].

2. Presentation of case

The patient was  a 51-year-old woman whose body mass index
was 21.5. She underwent an examination to determine the cause
of a positive fecal occult blood test on cancer screening. She had

no symptoms and she had no specific medical or family his-
tory. Her gynecological history was unknown. Her laboratory test
results were normal, without anemia or tumor marker elevation.
Colonoscopy showed submucosal tumor of 2.5 cm in diameter in
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Fig. 1. Colonoscopy showed a submucosal tumor in the cecum.

he cecum (Fig. 1). Colonoscopic biopsy was not performed due
o fear of complications. Enhanced computed tomography (CT)
howed an enhanced tumor in the cecum. Magnetic resonance
maging revealed a cecal tumor with a low signal intensity on
oth T1- and T2-weighted imaging. There was no accumulation
f fluorodeoxyglucose on positron emission tomography-CT, as a
esult, the preoperative diagnosis was unclear. The tumor was  a
otentially malignant lesion, so surgical resection was considered
ecessary, but she wished to receive minimally invasive surgery.
reoperatively, we had discussed and intended to perform a same
urgical procedure as treating colon cancer. She ultimately under-
ent ileocolectomy and lymphadenectomy as SILS.

The laparoscopic findings showed appendiceal intussusception
o the cecum, which was  considered a malignant entity during
urgery (Fig. 2A). Although the impression differed from what was
bserved on preoperative imaging, we did not change the surgi-
al procedure. We  used GelPOINT® (AppliedMedical, Rancho Santa
argarita, CA, USA) for the surgery, which includes a Gelseal Cap,

lexis Wound Retractor, and 4 sleeves (ports). Initially, a 40-mm
ncision was placed at the umbilicus. The wound retractor accom-

odated the abdominal wall, and three sleeves (ports) were kept

mpaled on the Gelseal Cap. Pelvic exploration did not reveal ascites
r any other signs of metastasis. Operator had expertise skills
f MLS  with some experience of SILS, then we performed ileo-
olic mobilization and lymphadenectomy with ileocolic artery and

ig. 2. (A) A cecal tumor was observed as appendiceal intussusception to the cecum (arr
reated through the umbilicus.
Fig. 3. Hematoxylin and Eosin staining showed ectopic endometrial tissue on the
appendix, which formed intussusception presenting as a submucosal tumor in the
cecum.

vein resection, similar to MLS. Functional end-to-end anastomosis
was performed with a stapler (Echelon®60; Ethicon Endo-Surgery,
Cincinnati, OH, USA) out of the body after removal via an umbilical
incision (Fig. 2B). During the operation, there were no particular
difficulties compared with MLS. The operation time and blood loss
were 123 min  and 15 ml,  respectively. A pathological examination
of the tumor showed ectopic endometrial tissue on the appendix,
which had formed a mass and intussusception presenting as a
submucosal tumor in the cecum; appendicular endometriosis was
diagnosed based on these findings (Fig. 3). At 6 days after the oper-
ation, the patient was discharged without any complications and
has been followed up in our hospital.

3. Discussion

Endometriosis is defined as an ectopic occurrence of tissue that
functionally resembles endometrial tissue, which is implanted into
regions other than the uterus [1]. It is thought to initially manifest
as bleeding, which is followed by inflammation, which activates
fibrin deposition, adhesion formation, and eventually, the scarring
and distortion of the peritoneal surfaces of the organs and pelvic

anatomy [2]. Appendicular endometriosis is a rare entity found
in roughly 3% of cases of intestinal endometriosis and presents
with symptoms of abdominal pain, melena, and constipation [3,4].
Approximately half of endometriosis patients suffer symptoms

ow). (B) The suture wound: a vertical incision of approximately 4 cm in length was
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hat are related to their menstrual cycle [3]. A number of pre-
ious reports have described the clinical course of appendicular
ndometriosis, noting that such cases usually present with abdom-
nal pain, similar to acute appendicitis, and are then treated by
ppendectomy in an emergency setting and only postoperatively
iagnosed as appendicular endometriosis based on pathological
ndings [6–10]. However, in the present case, the patient had no
bdominal pain and no menstruation-associated symptoms, and
he lesion manifested as a submucosal tumor 2.5 cm in diameter in
he cecum.

When an ileocecal submucosal tumor is detected, the follow-
ng differential diagnoses should be considered: adenocarcinoma,
arcinoid, mucinous cystadenoma, mucinous cystadenocarcinoma,
ipoma, lymphoma, and pericolonic abscess [13]. Considering its

alignant potential, surgical resection should be performed, but
he surgical procedure may  be discussed, including the need for
ymphadenectomy and the bowel resection range. Considering the
resent patient’s wish and the oncological curability, she ulti-
ately underwent ileocolectomy and lymphadenectomy as SILS.
s a result, the lesion was diagnosed as benign, but 14 lymph nodes
ere resected. Considering the number of resected lymph nodes,

ccomplished surgery was acceptable procedure even if the lesion
as malignant.

SILS is a less invasive surgery than MLS, but it is known to be
 difficult maneuver, and the oncological outcomes are unclear
11]. During surgery, as in previous reports about appendicular
ndometriosis, we did not observe any adhesion or inflammatory
eaction around the cecum. Considering the natural course of the
nflammation of endometriosis, her lesion might be in the early
hase; in addition, the patient was a thin female with no history
f abdominal surgery; these conditions allowed her to successfully
ndergo a low-invasive, cosmetically beneficial, and oncologically
cceptable procedure without any particular difficulties during the
peration.

The preoperative diagnosis of ileocecal submucosal tumors is
ifficult because these entities do not have specific imaging pat-
erns. In the present case, we therefore performed ileocolectomy
nd lymphadenectomy to remove a benign tumor. Considering the
ifficulty of making a preoperative diagnosis, the surgical proce-
ure performed in this patient might be appropriate in this case;
owever, the present case shows that endometriosis should also
e considered in the differential diagnosis of ileocecal submucosal
umor, and further reports should be accumulated to determine
reoperative diagnosis more clearly.

. Conclusions

We  reported a case of appendicular endometriosis that pre-
ented as a submucosal tumor in the cecum without any abdominal
ymptoms and which was successfully treated by single-incision
aparoscopic ileocolectomy. Appendicular endometriosis should be
onsidered in the differential diagnosis of ileocecal submucosal
umor.
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