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Abstract

Complications aroused from Meckel’s diverticulum tend
to developed in children. Children presented with ab-
dominal pain, intestinal obstruction, intussusception or
gastrointestinal bleeding may actually suffered from
complicated Meckel’s diverticulum. With the advance-
ment of minimally invasive surgery (MIS) in children,
the use of laparoscopy in the diagnosis and subsequent
laparoscopic excision of Meckel’s diverticulum has
gained popularity. Recently, single incision laparoscopic
surgery (SILS) has emerged as a new technique in
minimally invasive surgery. This review offers the over-
view in the development of MIS in the management
of children suffered from Meckel’s diverticulum. The
current evidence in different laparoscopic techniques,
including conventional laparoscopy, SILS, the use of
special laparoscopic instruments, intracorporeal diver-
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ticulectomy and extracorporeal diverticulectomy in the
management of Meckel’s diverticulum in children were
revealed.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: With the advances in the development of min-
imally invasive surgery in children, laparoscopic excision
of Meckel’s diverticulum has gained popularity. New
technique including single incision laparoscopic surgery
(SILS) in the management of Meckel’s diverticulum was
reported. This review offers the overview of the current
evidence in different laparoscopic techniques, including
conventional laparoscopy, SILS, the use of special lapa-
roscopic instruments, intracorporeal diverticulectomy
and extracorporeal diverticulectomy in the management
of Meckel’s diverticulum in children.

Chan KWE, Lee KH, Wong HYV, Tsui SYB, Wong YS, Pang
KYK, Mou JWC, Tam YH. Laparoscopic excision of Meckel’s
diverticulum in children: What is the current evidence? World J
Gastroenterol 2014; 20(41): 15158-15162 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i41/15158. htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i41.15158

INTRODUCTION

Complications aroused from Meckel’s diverticulum in-
cluded gastrointestinal bleeding, intussusception, intes-
tinal obstruction, abdominal pain and incarcerated her-
nia'”. These complications tend to develop in children”.
During the past decades, there has been a tremendous
development of minimally invasive surgery in children.
Increasing number of reports on the use of laparoscopy
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Figure 1 Laparoscopic view of a Meckel’s diverticulum in a child with
gastrointestinal bleeding.

Table 1 Results of Meckel’s scan in reports studying

laparoscopic management of Meckel’s diverticulum in children

Ref. Number Number Meckel’s scan
of children of children Positive Negative
included in presented with

the study gastrointestinal
bleeding

Chan et al™ 20 12 5 3

Shalaby et al'” 33 7 4 3

Prasad et al™ 8 3 2 0

Sai Prasad et al™ 36 16 12 2

in children with Meckel’s diverticulum was observed"" ™"

Recently, single incision laparoscopic surgery (SILS) has
emerged as an evolution from conventional laparoscopy
(CL)™. "This review provides the updated and the current
evidence in the laparoscopic management of Meckel’s
diverticulum in children.

USE OF LAPAROSCOPY IN THE
DIAGNOSIS OF COMPLICATED MECKEL'S
DIVERTICULUM

Bleeding is the most common presentation of Meckel’s di-
verticulum in children”. Tc-99 m pertechnetate scan has
been the standard investigation in children with Meckel’
s diverticulum containing ectopic gastric mucosa' . Pre-
medication with histamine-2 blockers (ranitidine) has
been reported to increase the diagnostic yield"". The
reported sensitivity of the Meckel’s scan varies from 60%
to 90 % with the specificity varies from 90% to 98%!""".
Sinha ez al*" recently reported the sensitivity and specific-
ity of the Meckel’s scan for ectopic gastric mucosa were
94% and 97 %, respectively.

In children with persistent symptoms despite a nega-
tive Meckel’s scan, laparoscopy is still warrant to exclude
underlying small bowel anomalies (Figure 1). Lee ¢ a -
reported the use of laparoscopy in children with gastroin-
testinal bleeding of obscure origin. 8 out the 17 children
had Meckel’s diverticulum identified by the laparoscopy. 4
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Figure 2 Meckel’s diverticulum was exteriorized through the umbilical
wound in conventional laparoscopy.

children in the study had a positive Meckel’s scan.

In the reports studying the use of laparoscopy in the
management of Meckel’s diverticulum in children, Meck-
el’s scan was arranged as the pre-operative investigation
in children presented with gastrointestinal bleeding. The
results were listed in Table 1.

Besides gastrointestinal bleeding, children with com-
plicated Meckel’s diverticulum may present as acute abdo-
men. Diverticulitis, intussusception and intestinal obstruc-
tion were the underlying causes identified by laparoscopy'".
Clinicians should have a high index of suspicion of the
exact pathology in children presented with abdominal pain.

CONVENTIONAL LAPAROSCOPY

It has been 20 years since the first reports describing the
use of laparoscopy in the management of Meckel’s diver-
ticulum in children. Case reports on laparoscopic diver-
ticulectomy in infants were published since 1993. Huang
et al™ safely performed the operation in 3 symptomatic
infants. Thetre was an increasing number of case reports
published since then. Some reports focused on the use of
laparoscopy in the management of Meckel’s diverticulum
only"™. Others focused on the management on the acute
abdominal condition in children including gastrointestinal
bleeding or small bowel obstruction in which Meckel’s
diverticulum was one of the underlying cause'”
Although Meckel’s diverticulum is the commonest
congenital anomalies of the gastrointestinal tract and the
complications tends to occurred in children, each pediatric
sutgical centers may only handled few cases per year. Since
2005, a number of case seties were published™!", Each
seties included more than 20 patients underwent laparos-
copy in the management of Meckel’s diverticulum. The
patients’ inclusion criteria of these studies were different.
Some included both symptomatic and asymptomatic chil-
dren while other only included symptomatic patients.
Throughout these 20 years, the set-up of the lapa-
roscopic procedure is essentially the same!™”'"*, In
younger infants, the laparoscope was inserted at the
subumbilical 5 mm port. Additional 5 mm ports were
inserted at left and right lower quadrant of the abdomen
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Figure 3 Single incision laparoscopic surgery setup. Three ports were Figure 5 Appearance of the umbilical wound after single incision laparo-
inserted over the dame fascial plane. scopic surgery for Meckel’s diverticulum.

the instruments were inserted through a multilumen
port or through multiple ports that were inserted over
the same fascial plane'™ (Figure 3). Tam e# al™ reported
the experience in single incision umbilical laparoscopic
segmental small bowel resection. The study included 2
patients with Meckel’s diverticulum. In conventional lapa-
roscopic technique, the umbilical wound required exten-
sion in order to facilitate segmental resection of the small
intestine and the diverticulum. In SILS, the umbilical
wound did not required further extension (Figure 4) and
good cosmesis can be achieved (Figure 5).

Because the development of SILS is still at its infancy,
limited numbers of reports on SILS in the management
Figure 4 Meckel’s diverticulum was exteriorized through the umbilical of Meckel’s diverticulum were available®®. There is no
wound in single incision laparoscopic surgery. case series of SILS in the management of Meckel’s diver-

ticulum. Isolated cases of SILS in Meckels’ diverticulum

respectively (Figure 2). In older children, 10 mm or 12 were reported i%%udies focused on the experience of
mm ports were used. The procedure started from identi- SILS in children™", or in studies focused on the use of
fying the cecum. The small intestine was then examined SILS in segmental small bowel resection and in studies
from the terminal ileum toward the jejunum. The Meck- focused in the use of SILS in the management of ob-
el’s diverticulectomy wete then performed intracorpore- scure gastrointestinal bleeding in children™””. Although
ally or extracorporeally. Practically, the procedure did not in SILS, specially designed instruments including flexible
required advance laparoscopic skills since laparoscopic ~ laparoscope or instrument were developed to facilitate
intracorporeal suturing did not required. All reports con- the operation, in all reported cases of SILS in Meckel’s
cluded laparoscopy was safe and effective in the manage- diverticulum, conventional laparoscopic instruments were
ment of Meckel’s diverticulum!”"", adopted ™.

SILS INTRACORPOREAL DIVERTICULECTOMY

The reports of single-incision or SILS in children were VS EXTRACORPOREAL
published since 2008. Initial reports studied the safety DIVERTICULECTOMY

and feasibility of SILS in various pediatric condition

included appendectomy, cholecystectomy, varicocelecto- Meckel’s diverticulectomy can be performed either
my[”]. Cobellis ¢ 2" used a2 10-mm working laparoscope intracorporeally or extracorporeally. Intracorporeal di-
in the management of Meckel diverticulum since 2001. verticulectomy can be performed total laparoscopically
He only used 1 trocar and the Meckel’s diverticulum without the need to enlarge the umbilical wound. The use
was grasped and delivered through the umbilical wound. ~ of endoscopic staplers was the most frequent reported
Meckels diverticulectomy were performed extracorpore-  device used in diverticulectomy ™. Schier ¢ a/™, on the
ally. This may represent the “first” series of single inci- other hand, reported the use of endoloop and divided
sion laparoscopic surgery for Meckel’s diverticulum in the diverticulum as in appendicectomy. The early reports
children. on laparoscopic assisted diverticulectomy favored the in-
Using the current concept of SILS, laparoscope and tracorporeal method.
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One of the concerns in total laparoscopic intracorpo- roscopic management of Meckel’s diverticulum. In his
really diverticulectomy was failure to perform segmental study, laparoscopic assisted extracorporeal excision of the
resection of Meckel’s diverticulum. Isolated diverticulec- diverticulum was adopted in all the cases.

tomy bears the risk of leaving ectopic gastric mucosa in
the adjacent ileum. Varcoe advised the use the height-to-

1l CONCLUSION

diameter ratio to determine the method of resection

If the ratio is less than 2, there will be an increased risk in Laparoscopy has emerged as an important tool in the di-
having the ectopic mucosa in the adjacent ileum, segmen- agnosis and management of children with Meckel’s diver-
tal resection will be advised. ticulum. Conventional laparoscopy or single site incision

In extracorporeal diverticulectomy, the Meckel’s di- surgery were reported to be safe and feasible in Meckel’s
verticulum was delivered through an enlarged umbilical diverticulectomy. Extracorporeal diverticulectomy was
wound. Segmental resection of the Meckel’s diverticulum in favors than intracorporeal diverticulectomy in reports
and the adjacent ileum were carried out. Hand-sewn small series because segmental resection of the Meckel’s diver-
to small intestine anastomosis wete perforrned“‘m. The ticulum can be performed without the use of expensive
principle of surgery is the same in conventional or SILS laparoscopic staplers. Complete excision of the diver-
approach. The use of expensive laparoscopic staplers was ticulum and the adjacent intestine containing ectopic
avoided”. Ng ez al” described the use of laparoscopic as- mucosa is essential to minimize the chance of recurrent
sisted extracorporeal Meckel’s diverticulectomy with endo symptom.

GIA stapler and side-to-side ileal anastomosis. However,

this method did not gain popularity.
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