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Abstract
A 65-year-old male patient presented with a chief complaint of abdominal pain. Abdominal computed tomography (CT)
showed slight intestinal dilation and obstruction of the upper right quadrant of the small intestine, while ectopic gastric
mucosal scintigraphy revealed abnormal accumulation in agreement with the CT-identified structure. The cause of bowel
obstruction was diagnosed as Meckel’s diverticulum; the patient was referred for surgery. A small laparotomy was per-
formed with a 35-mm skin incision to the center of the navel. Once a lap disk was attached, a laparoscope was inserted to
visualize the abdominal cavity. The small intestine that includes the structure was pulled out from the umbilicus to the out-
side of the peritoneal cavity and partially resected. On the pathological tissue findings, the patient was diagnosed with
Meckel’s diverticulum. We report our experience with single-lap laparoscopic surgery for a case of intestinal obstruction
caused by Meckel’s diverticulum and review pertinent literature.

INTRODUCTION
Due to advances in equipment and technology, the applications
of laparoscopic surgery continue to expand [1]. Especially, an
intraperitoneal examination is advantageous when preopera-
tive diagnosis is difficult and treatment has to be continued
[1, 2]. Depending on the disease, reduced-port laparoscopic sur-
gery may be considered as an option.

Here, we report our experience with single incision laparo-
scopic surgery (SILS) for a case of intestinal obstruction
caused by Meckel’s diverticulum and review the pertinent
literature.

CASE REPORT
A 65-year-old male patient presented with a chief complaint of
abdominal pain. He had a history of skin transplantation due to
burns, and no significant family or occupational history. The
patient’s current medical history included emesis and a heigh-
tened emotional state the day before presentation to the
Emergency Department. On admission, all vital signs were
stable. Abdominal findings were abdominal fullness by palpa-
tion, but no myopathic defense.

Abdominal computed tomography (CT) showed slight intes-
tinal dilation (Fig. 1a). No abnormal findings were noted on
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blood biochemical analysis, other than the white blood cell
count, C reactive protein levels, and a mild inflammatory
response. On admission, a diagnosis of bowel obstruction was
made. CT at the time of diagnosis showed an obstruction of the
upper right quadrant of the small intestine (Fig. 1a), while
ectopic gastric mucosal scintigraphy revealed abnormal accu-
mulation in agreement with the structure identified by CT
(Fig. 1b).

The cause of bowel obstruction was diagnosed as Meckel’s
diverticulum; thus, the patient was referred for surgery.

A small laparotomy was performed by a skin incision of 35-
mm length to the center of the navel (Fig. 2a). Once a lap disk
was attached, a laparoscope was inserted to visualize the
abdominal cavity. In the right upper quadrant, a structure was
identified that protruded from the small intestine approxi-
mately 130 cm from the end of the ileum and became a blind
end (Fig. 2b), which was pulled out from the umbilicus to the
outside of the peritoneal cavity. The small intestine that
includes the structure was partially resected. The postoperative
course was good.

In the small intestine, a diverticulum protruding like a bag
out of the wall of approximately 40 × 15mm was observed

(Fig. 3a). A diverticulum has the basic structure of the mucosa
to muscle layer. In this case, most of the diverticulum mucosa
was composed of gastric fundus glandular mucosa, while no
pancreatic tissue was observed (Fig. 3b). On the basis of these
findings, the patient was diagnosed with Meckel’s diverticulum.

DISCUSSION
As originally described by Fabricius Hidanus in 1598, Meckel’s
diverticulum was named in honor of Johann Friedrich Meckel
who illustrated its embryological origin in 1809 [3, 4]. Meckel’s
diverticulum is a relatively common congenital gastrointestinal
malformation left behind by the egg yolk duct during the
embryonic period with a frequency of about 2–3% of the general
population [2]. In adults, Meckel’s diverticulum exists on the
sides of the mesenteric membrane with an attachment of
approximately 60–130 cm from the oral cavity than the ileoce-
cal valve [1].

Meckel’s diverticulum is rarely diagnosed because most
cases remain asymptomatic. Moreover, symptoms accom-
panying Meckel’s diverticulum, which include hemorrhage,
intestinal obstruction, intussusception, perforation, and

Figure 1: a) A structure that becomes small blind and has blind end so that it protrudes from the small intestine (white arrow). (b) Accumulation in the area close to

the structure pointed out by scintigraphy (black arrow).

Figure 2: (a) 35mm incision in the navel. (b) Accept a structure that is blinded to protrude from the small intestine (arrow head).
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diverticulitis, emerge less commonly with age, and more than
70% of symptomatic patients are under the age of 20 years [2, 5].
Accordingly, intestinal obstruction due to Meckel’s diverticulum
in adults, as seen in the present case, is a relatively rare disease.
Multidetector-row CT (MDCT) has been considered useful for
diagnosis of Meckel’s diverticulum [6, 7]. It was used for diagno-
sis in the present case as well; the added availability of coronal-
section and sagittal-section images allowed to depict a cystic
shadow that appeared to be continuous with the small intestine
and ended at the blind extremity, and was useful to diagnose
the presence.

Capsule endoscopy and double-balloon endoscopy of the
small intestine have recently been reported to be useful for
diagnosis of Meckel’s diverticulum, and can be bridging tools in
treatment, such as evaluation from the lumen of the digestive
tract and lesion marking; however, these are presently avail-
able only in a limited number of institutions [8]. In general,
scintigraphy using radionuclides is considered to be unsuitable
for emergency examinations because it takes time to obtain the
required radionuclide and perform a test; however, scintig-
raphy was a useful supplementary diagnostic method for
Meckel’s diverticulum in the present case because 99mTc was
readily available at our hospital and the examination could be
performed in a relatively short period of time [7].

Laparoscopic surgery is widely used as a surgical treatment
for abdominal diseases [8]. Recently, single-incision laparo-
scopic surgery has been reported as an even less invasive pro-
cedure and is also indicated for diverse conditions [9]. However,
it has some technical limitations; for example, counter-traction
by an assistant is not possible because only two forceps by the
surgeon can be used at a time, and surgical manipulations are lim-
ited because of the interference with the forceps and scope [10].
In single-incision laparoscopic surgery for small intestinal dis-
eases, it is also possible to guide the lesion site to the outside of
the body, observe the entire small intestine, and resect and
reconstruct the small intestine. Unlike in the conventional
multiport laparoscopic surgery, extension of the incision or cre-
ation of additional incisions is not required in single-incision
laparoscopic surgery because of the availability of the umbilical
port hole. Single-incision laparoscopic surgery is comparable to
conventional open surgery in terms of surgical results (oper-
ation time, blood loss, duration of hospital stay, and incidence
of complications), and has an esthetic advantage. Single-

incision laparoscopic surgery appears to be a useful procedure
to consider when CT and scintigraphy suggest a lesion in the
small intestine due to Meckel’s diverticulum, as seen in the
present case, because radical surgery can be directly performed
after definitive diagnosis by staging laparoscopy.

In conclusion, we could perform SILS as the curative surgery
for Meckel’s diverticulum which was suspected preoperatively
by scintigraphy. SILS for the Meckel’s diverticulum is con-
sidered to be a useful operative method for achieving radical
cure and providing a cosmetic merit.

CONFLICT OF INTEREST STATEMENT
None declared.

DISCLOSURE
The authors have no conflicts of interest to declare.

REFERENCES
1. Parvanescu A, Bruzzi M, Voron T, Tilly C, Zinzindohoué F,

Chevallier JM, et al. Complicated Meckel’s diverticulum:
presentation modes in adults. Medicine 2018;97:1–6.
(Baltimore).

2. Ohta T, Kano N, Kusanagi H. A case of intestinal obstruction
caused by Meckel’s diverticulum successfully treated by
laparoscopic surgery. J Am Coll Surg 2013;38:129–34.

3. Santos B, Pinto A, Barbosa B, Simões VC, Silva DS, Davide J.
Perforation of Meckel’s diverticulum by a swallowed fish
bone: case report and literature review. J Surg Case Rep 2019;
1:1–3.

4. Yahchouchy EK, Marano AF, Etienne JCF, Fingerhut AL.
Meckel’s diverticulum. J Am Coll Surg 2001;192:658–62.

5. Blouhos K, Boulas KA, Tsalis K, Barettas N, Paraskeva A,
Kariotis I, et al. A. Meckel’s diverticulum in adults: surgical
concerns. Front Surg 2018;5:55.

6. Karadeniz Cerit K, Kalyoncu A, Erbarut İ, Kıyan G, Dağlı TE.
Laparoscopic approach for removing a coin trapped in
Meckel’s diverticulum. Ulus Travma Acil Cerrahi Derg 2017;23:
438–40.

7. Zhu Y, Dong M, Weng W, Yang J. Spontaneous perforation
and intraabdominal abscess due to Meckel’s diverticulum

Figure 3: (a) Partial resection of the small intestine (diverticula length is approximately 45mm). (b) Diverticulum mucosa composed of gastric fundus glandular

mucosa.

SILS for Meckel’s diverticulumt | 3



revealed on SPECT/CT with 99m-technetium pertechnetate:
a case report. Medicine 2018;97:1–5. (Baltimore).

8. Silva M, Cardoso H, Peixoto A, Lopes S, Santos AL,
Gomes S, et al. The role of capsule endoscopy in urgent
evaluation of obscure gastrointestinal bleeding: a case
series of Meckel diverticulum. Arq Bras Cir Dig 2018;31:
e1409.

9. Pirzada U, Tariq H, Azam S, Kumar K, Dev A. A rare cause of
abdominal pain in adults: Meckel’s diverticulitis. Case Rep
Gastroenterol 2018;12:709–14.

10. Ezekian B, Leraas HJ, Englum BR, Gilmore BF, Reed C,
Fitzgerald TN, et al. Outcomes of laparoscopic resection of
Meckel’s diverticulum are equivalent to open laparotomy.
J Pediatr Surg 2018;18:30193–93.

4 | K. Kuramoto et al.


	Single incision laparoscopic surgery (SILS) for Meckel’s diverticulum
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	Conflict of Interest statement
	Disclosure
	References


