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INTRODUCTION: Reduced port laparoscopic surgery using an umbilical zigzag incision is comparable to
conventional multiport laparoscopic surgery. This method is associated with improved cosmesis and
decreased wound pain.

PRESENTATION OF CASE: A 67-year-old man visited our hospital. He presented emergency room with a
chief complaint of right lower abdominal pain by walking. The patient was diagnosed Meckel’s diver-
ticulitis by computed tomography (CT). At first, antibiotics therapy and fasting were performed. Three
months later, the patient underwent resection of Meckel’ diverticulum with zigzag transumbilical laparo-
scopic surgery. The patient’s postoperative course was good, and he rarely felt wound pain. The patient
started oral intake three days after surgery, and was discharged 10 days after surgery.

DISCUSSION: Zigzag transumbilical laparoscopic surgery is very useful for resection of the small intestine.
This method is associated with improved cosmesis and decreased wound pain. In the case of Meckel’s
diverticulitis, we suggest that interval resection of Meckel’s diverticulum was very useful as it was an
operation that could be performed easily.

CONCLUSION: Reduced port laparoscopic surgery using an umbilical zigzag incision is considered to be
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an excellent technique in terms of operability and aesthetic outcomes.
© 2020 The Authors. 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/).

1. Introduction

Meckel’s diverticulum is a common anomaly of the gas-
trointestinal tract. Most patients with Meckel’s diverticulum are
asymptomatic; however, some patients develop bleeding, inflam-
mation, and perforation, which requires surgical treatment.

Recently, reduced port surgery has become widespread in many
fields of laparoscopic surgery. Hachisuka et al. applied a transumbil-
ical approach with zigzag incisionin 2012 [1]. A zigzag skin incision
enables the enlargement of the fascial and peritoneal incisions.
We suggest that this method would be feasible and beneficial for
concomitant laparoscopic surgery.

We herein report a case involving interval resection of Meckel’s
diverticulum using a transumbilical approach with a zigzag inci-
sion, which was performed three months after the appearance of
symptoms with a literature review in line with the SCARE criteria
[2].

* Corresponding author.
E-mail address: 3949noex@jcom.home.ne.jp (I. Yamana).
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2. Presentation of the case

The patient was a 67-year-old man who presented to our hos-
pital with a chief complaint of right lower abdominal pain by
walking. The patient’s past history included hypertension and
hyperuricemia. The patient suffered from Blumberg’s sign on the
right lower side. Laboratory data showed that his inflammatory
reaction level was increased. CT showed an enhanced mass of 20
mm in diameter that continued to the wall of the ileum and a
fat-dense area was enhanced around the mass (Fig. 1). The patient
was diagnosed with Meckel’s diverticulitis. At first, antibiotic ther-
apy and fasting was performed. The patient subsequently recovered
and oral intake was started. A lower digestive tract examination
was performed, revealed no signs of the tumor. Three months
later, interval resection of Meckel’s diverticulum was performed
by transumbilical laparoscopic surgery with a zigzag incision. This
operation was performed by specialist of gastrointestinal surgery.
A 3-cm zigzag incision was made at the umbilicus (Fig. 2). Then,
a 6-cm incision was made at the fascia. A Gel-POINT access plat-
form (Applied Medical, CA, Japan) was inserted through the wound.
Three ports were used, one for the scope and two for handling
forceps. Almost no adhesion was observed in the abdominal cav-

2210-2612/© 2020 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY license (http://creativecommons.
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Fig. 1. CT showed an enhanced mass of 20 mm diameter that continued to the wall of ileum. A fat-dense area was enhanced around the mass.

INCHES

Fig. 2. A 3-cm zigzag incision was made at the umbilicus.

ity. A diverticulum of 50 mm in diameter was recognized on the
antimesenteric side of 30 cm proximal to the terminal ileum. There
were no other abdominal lesions in the remaining intestine. It was
easy to elevate the diverticulum outside of the abdomen (Fig. 3).
The vitelline artery and vein were identified and ligated. Meckel’s
diverticulum was resected by endo GIA (camel, 45 mm; Covidien,
MA, Japan). Examination of the resected specimen revealed that
the mucosa was intact. Pathological examination of the resected
Meckel’s diverticulum were covered by almost normal ileal mucosa
with villous formation. There was well-developed muscularis pro-
pria (MP), however the tip revealed a mucosal herniation (Fig. 4
arrow) through the diverticular wall, outpouching in the mesen-
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Fig. 3. Adiverticulum of 50 mm in diameter was recognized was recognized 30 cm
proximal to the terminal ileum.

tery. This outpouching area showed poorly-developed muscularis
mucosa and lacked the muscularis propria, identical to pseudodi-
verticulum (Fig. 4). It contained mixed red blood cells, neutrophils
and numerous colonies of bacteria in the lumen and covered with
ileal-type mucosa showing erosions, villous atrophy, and lymphoid
hyperplasia. Furthermore, the wall showed marked fibroelastosis,
consistent with scarred stage of diverticulitis (Fig. 4). The patient’s
postoperative course was good, and he rarely felt wound pain. Oral
intake was started three days after surgery, and the patient was dis-
charged 10 days after surgery. At one month later after discharge,
scarring of the umbilical portion was observed (Fig. 5).
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Fig. 4. Microscopic appearance.

A loupe view of the resected Meckel’s diverticulum shows almost normal ileal wall with well-formed villi and the muscularis propria (right side of upper picture). The tip
revealed a mucosal herniation (arrow) through the diverticular wall, outpouching in the mesentery. This outpouching area showed poorly-developed muscularis mucosa and
lacked the muscularis propria (left side of upper picture). The mucosa shows erosions, villous atrophy, and lymphoid hyperplasia, surrounded with marked fibroelastosis.
Lower pictures stained with hematoxylin & eosin (HE, left) and Elastica van Gieson (EVG, right) are higher magnifications of the square area of upper picture.

Fig. 5. One month later after discharge, the umbilical portion showed scarring.

3. Discussion

Meckel’s diverticulum is a congenital true diverticulum com-
posed of residual tissue of the fetal yolk duct. The name is
derived from the German anatomist Johann Friedrich Meckel who
described this entity in the early nineteenth century [3]. The preva-
lence of Meckel's diverticulum is reported to be 0.6-4% in the
general population [4]. In previous reports, bleeding, diverticuli-
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tis, intestinal obstruction, invagination, or perforation accounted
for 4-16% of all cases of Meckel’s diverticulum [4]. Hansen et al.
reported a systematic review of 92 articles on Meckel’s diverticu-
lum that were reported in the 21st century. Meckel’s diverticulum
is located at a mean of 52.4 cm proximal to the ileocecal valve,
the mean length is 3.05 cm, and the mean diameter is 1.58 cm.
Approximately 4-9% of patients present with symptoms [5].

Single port laparoscopic surgery with a transumbilical approach
and a zigzag incision was first described by Hachisuka et al. [1].
Since then, various cases have been reported. Kato et al. reported
two cases in which single-stage laparoscopic surgery was per-
formed for bilateral organ tumors using a transumbilical approach
with a zigzag incision [6]. Umeda et al. reported 5 cases in which
reduced port endo laparoscopic surgery was performed using
an umbilical zigzag incision for cholecystectomy, partial gastrec-
tomy, cecal wedge resection, left colectomy, sigmoidectomy, low
anterior resection, right colectomy [7]. Kaneko et al. reported 2
cases in which reduced port laparoscopic radical nephrectomy was
performed using an umbilical zigzag skin incision for renal cell
carcinoma [8].

A 3-cmumbilical zigzag incision in laparoscopic surgery enables
the incision to create a larger fascial incision (at most 6 cm) and
peritoneal opening. We considered that for a specimen of <6 cm in
size, it is possible to elevate the resected specimen, easily. Further-
more, by using a single port with multiple working channels, this
method can reduce the number of incision and improve cosmesis
and the rate of incisional hernia and port site-related complications.
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On the other hand, an umbilical zigzag incision in laparoscopic
surgery may potentially include some problems. Kato et al. sug-
gested that an additional incision was required for cases with larger
specimens [6]. However, after a few months, incised wound was
less noticeable in comparison to cases without an additional inci-
sion. We considered that an additional incision should be allowed
in cases involving a specimen larger than 6 cm. Surgery should be
carefully performed to avoid perforation, especially in malignant
cases.

In our case, interval resection of Meckel’s diverticulectomy
was performed three months after the patient’s first admission.
Recently, interval appendectomy is often used for the treatment
of acute appendicitis, especially in cases of complicated appen-
dicitis. Simillis et al. reported a meta-analysis of 17 studies that
reported on 1,572 patients with appendicitis. In their report, 847
patients received conservative treatment and 725 underwent acute
appendectomy [9]. Conservative treatment was associated with
significantly lower rates of overall complications, wound infection,
abdominal pelvic abscess, bowel obstruction, and reoperation. In
our case, in the abdominal cavity, less adhesion was recognized and
we were able to perform the operation easily and safety. Patho-
logically, Meckel’s diverticulum consisted of almost normal ileal
wall and revealed scarred diverticulitis of secondary pseudodi-
verticulum arising at the tip of Meckel’s diverticulum. There was
scattered lymphoplasmacytic infiltration but no active inflamma-
tion was present in the wall. We recommended interval resection
of Meckel’s diverticulum after the scarred stage, 3 months after the
appearance of symptom. We also consider that one of the benefits
isthatit allows alower digestive tract examination to be performed
before the operation. Ifa malignant tumor is recognized in the lower
digestive tract, the operation method should be considered. We
consider that the interval resection of Meckel’s diverticulum allows
for a safe operation, with a decreased risk of complication, similarly
to interval appendectomy.

Reduced port laparoscopic surgery using an umbilical zigzag
incision is considered to be an excellent technique in terms
of operability and aesthetic outcomes. A larger clinical trial of
this surgical technique with quantitative evaluations, such as the
pain score and the patient’s satisfaction score is needed in the
future.
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