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Abstract: Purpose: To observe the clinical effect of laparoscopic surgery on Meckel's diverticulum in children with (MD).
Method: The clinical data of 20 children were analyzed retrospectively. All children were treated with laparoscopic surgery at
single part of the umbilical cord, and the operation, clinical effects and postoperative complications were observed. Result: All
the 20 children completed the operation successfully, and the operation time was 50. 5%. 2 £5. 4) there were no complications
such as abdominal pain, abdominal distension, vomiting, bleeding, intestinal adhesion obstruction, intestinal stricture and
intestinal anastomotic fistula during and after min,. During the follow-up of 1 ~ 26 months, all the children ate and defecated
normally and there was no recurrence. Conclusion: Umbilical laparoscopy is effective in the treatment of pediatric MD with less
trauma, simple operation, short operation time and quick recovery after operation. Background Meckel's diverticulum is the most
common congenital developmental malformation of the gastrointestinal tract, which is a mesenteric malformation caused by
embryonic yolk tube degeneration. The incidence in the population is 2.0%, most patients have no clinical symptoms,
occasionally found in autopsy, laparotomy, clinical diagnosis is more difficult. The clinical manifestations of its complications
are easy to be confused with other diseases such as intussusception, colonic polyps, necrotizing enteritis and acute appendicitis
perforation. Date sources Based on the progress in the treatment of Meckel's diverticulum in children at home and abroad, the
clinical data of 20 children with Meckel's diverticulum treated in our hospital were analyzed retrospectively to observe the
clinical effect of laparoscopy-assisted operation in the treatment of Meckel's diverticulum in children. Results All the 20 children
completed the operation successfully, and the operation time was 50. 5%. 2 5. 4) there were no complications such as abdominal
pain, abdominal distension, vomiting, bleeding, intestinal adhesion obstruction, intestinal stricture and intestinal anastomotic
fistula during and after min,. During the follow-up of 1 ~ 26 months, all the children ate and defecated normally and there was no
recurrence. Conclusions Surgical resection is the first choice for symptomatic Meckel diverticulum in children, and laparoscopic
surgery is the first choice. The operative method of laparoscopic treatment of Meckel diverticulum in children with single part of
umbilical cord has the advantages of less trauma, simple operation, short operation time and quick recovery after operation, and
the operative effect is good.
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their complications or other intestinal operations. Although
B-ultrasound, CT and technetium-99m radionuclide
examination have greatly improved the positive rate of MD,
the preoperative diagnosis of MD is still challenging.
Transumbilical laparoscopic exploration can directly observe
the condition of children with MD, and it can be treated by
operation at the same time of diagnosis, which has certain
advantages. In this study, we retrospectively analyzed the
clinical data of 20 children with MD treated by single-site
laparoscopic surgery in our department, in order to provide

1. Introduction

Meckel's diverticulum, MD, also known as distal ileal
diverticulum, is a congenital intestinal malformation caused
by residual yolk tube in early embryo, with an incidence of
1-2%, which is 2-4 times higher in males than in females [1-2].
The common complications of MD are intestinal obstruction,
rectal bleeding, diverticulitis, peptic ulcer perforation and so
on [3]. Most of the children with MD do not have any
symptoms. 8% ~ 22% of the children can be found because of
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reference for the diagnosis and treatment of children with MD.
The report is as follows.

2. Method
2.1. Clinical Data

The clinical data of 20 children with MD treated in our
department from December 2015 to November 2019 were
analyzed retrospectively, including 14 boys and 6 girls, aged
from 37 days to 14 years and 2 months, with an average of
1.0+0.0. 10 cases had recurrent bloody stool, 7 cases had
recurrent abdominal pain without fever, 2 cases had
abdominal pain with fever, 1 case had abdominal pain with
intestinal obstruction, 12 cases were positive by radionuclide
scan before operation, and 20 cases were diagnosed by
intraoperative exploration. Diagnostic criteria [4]: the
intestinal mucosa-like structure protruding from the intestinal
cavity could be seen on the contralateral margin of the
mesentery at the end of the ileum. Exclusion criteria: intestinal
repetitive malformation (intestinal mucosa-like structure with
independent intestinal cavity in the ipsilateral margin of
mesentery or intestinal cavity).

2.2. Operation Method

All the children underwent laparoscopic exploration of the
umbilical cord and indwelled gastric tube before operation.
During the operation, all the children were given general
anesthesia by endotracheal intubation and supine position.
Take Smm incision on the right side of umbilical chakra, insert
pneumoperitoneum needle, establish carbon dioxide
pneumoperitoneum (pressure is maintained at 8 ~ 10 mmHg),
insert Smm trocar, and insert Smm laparoscope through Trocar.
Then cut Smm on the left side of the umbilical wheel, opened
the umbilical wheel fascia, directly inserted the S5Smm
non-invasive grip under laparoscopy (see figure 1), explored
the celiac intestinal canal, and sequentially explored the small
intestinal canal to the end of the ileum. It can be seen that the
intestinal mucous membrane-like structure with protruding
intestinal cavity on the contralateral edge of the mesentery is
MD; fixed with MD clamp. Remove the pneumoperitoneum
and the Trocar, on the right side of the umbilical wheel to
connect the incision on both sides of the umbilical wheel to
form a semicircular incision on the upper edge of the umbilical
cord (if the intestinal edema and adhesion is serious, the
incision can be appropriately extended to the left and right
sides), and the MD of the clamp is raised out of the abdominal
cavity through the incision on the superior edge of the
umbilical cord (see figure 2). Then the intestine at 2.5 cm
away from MD and MD was resected and sent for pathological
examination, and the end-to-end anastomosis of mucous layer
was performed with 5 / 0 or 4 / 0 absorbable line, and the
seromuscular layer was strengthened and sutured. The
intestinal inflation test showed that the intestinal tube was
unobstructed without fistula and stricture, and the diameter of
the anastomosis could pass through the adult index fingertip.
Suture closed the mesenteric defect (see figure 3), and the

intestinal canal was returned to the abdominal cavity in turn.
The peritoneum and superficial fascia were closed with 4 / 0
absorbable thread, and the incision at the upper edge of the
umbilical cord was sutured with 5 / 0 absorbable thread (see
figure 4). Fasting, gastrointestinal decompression and
antibiotics to prevent infection for 5 days after operation,
liquid diet was given on the 5th day after operation, and
returned to normal diet on the 7th day after operation.

2.3. Observation Index

The time of operation, the occurrence of intraoperative and
postoperative complications (including bleeding, intestinal
injury, abdominal pain, abdominal distension, vomiting,
intestinal adhesion obstruction, intestinal stricture and
intestinal anastomotic fistula, etc.) were observed, and the
postoperative outpatient follow-up was performed to
understand the defecation, eating, growth and development
and recurrence of the children. All the 20 children completed
the operation successfully, and the operation time was 50. 5%.
2 +5. 4) min. Postoperative pathological examination showed
that abnormal gastric mucosa-like structure was found in 9
cases of MD, pancreatic mucosa-like structure in 1 case of
MD and ileal mucosa-like structure in the other 10 cases of
MD. MD was diagnosed pathologically. There was no massive
hemorrhage and intestinal accessory injury during the
operation, no symptoms such as abdominal pain, abdominal
distension, vomiting and bleeding, and no obvious
complications such as intestinal adhesion obstruction,
intestinal stricture and intestinal anastomotic fistula. During
the follow-up of 1 ~ 35 months, all the children had normal
eating and defecation, normal weight gain, no recurrence of
abdominal pain and bloody stool, and no recurrence of MD.

Figure 2. Pull MD out of abdominal cavity.



36 Chen Jiarong et al.:

Figure 3. MD was excised and intestinal anastomosis was performed.

Figure 4. Umbilical incision after suture.

3. Result

All the 20 children completed the operation successfully,
and the operation time was 50. 5%. 2 +5. 4) min. Postoperative
pathological examination showed that gastric mucosal-like
structure was found in 8 cases of resected MD, pancreatic
mucosal-like structure in 1 case of resected MD, ileal
mucosal-like structure in other cases of MD. MD was
diagnosed pathologically. There was no massive hemorrhage
and intestinal accessory injury during the operation, no
symptoms such as abdominal pain, abdominal distension,
vomiting and bleeding, and no complications such as
intestinal adhesion obstruction, intestinal stricture and
intestinal anastomotic fistula. During the follow-up of 1 ~ 28
months, all the children had normal eating and defecation,
normal weight gain, no recurrence of abdominal pain and
bloody stool, and no recurrence of MD.

4. Discussion

MD is caused by incomplete degeneration of yolk tube and
unclosed intestinal end. It is common in infants, and there are
no specific signs in abdomen. Gastrointestinal radiography
may not show positive findings [4]. The clinical
manifestations of MD complications are easy to be confused
with other diseases such as intussusception, colonic polyps,
necrotizing enteritis and acute appendicitis perforation, so it is
easy to be misdiagnosed and missed. Abdominal pain and
bloody stool are the main symptoms of MD. Complications
occur in every age group, from infants to the elderly, but they
mainly affect children. A comprehensive analysis of MD,
Zyluk Andrzej [20] shows that most surgeons decide to
remove MD, during surgery, even if it is asymptomatic, to
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prevent possible further complications. Radionuclide
scanning is an important method for the diagnosis of MD,
which can greatly improve the preoperative diagnosis rate of
MD with bleeding as the main clinical manifestation [5-7].
However, radionuclide scan has a certain false positive rate,
including intestinal obstructive disease, intussusception and
inflammatory diseases [8-10], and the false negative diagnosis
of MD without bleeding is higher [11]. With the improvement
of B-ultrasound technology in recent years, the diagnosis rate
of B-ultrasound has also been greatly improved. For cases
with hemorrhage and diverticulitis, the coincidence rate of
diagnosis can be as high as 88.1%. However, the final clinical
diagnosis still needs surgical exploration [12].

Surgical resection is the first choice for symptomatic MD in
children, and laparoscopic surgery is the first choice [21]. The
traditional exploratory laparotomy has a certain degree of
blindness, and the surgical injury is large, the recovery is slow,
and the parents should not accept it. Laparoscopic exploration
has been paid more and more attention because of its
advantages such as simple operation, small incision, quick
recovery and less postoperative complications. At present,
there are many methods for laparoscopic treatment of MD,
including basal ligation [13], wedge resection [14], partial
intestinal resection and end-to-end anastomosis, intestinal
stapler resection [15], ultrasonic knife resection [16-17] and
so on. It is generally believed that wedge resection of
diverticulum and transverse suture of intestine are the first
choice for the treatment of Meckel's diverticulum [18].
However, the key to the operation lies in the complete removal
of ectopic mucosa. Some scholars divide MD into simple type
and complex type [16], simple type MD has the same structure
as surrounding intestinal tissue, no inflammation, can be
directly wedge-shaped resection; complex type MD basal
tissue edema, stiffness, scar, or diverticulum gangrene, or MD,
located in the ileal mesenteric region need partial intestinal
resection and anastomosis, and need to be quickly frozen
pathological analysis during the operation to determine the
appropriate degree of resection. However, each method has its
own advantages and disadvantages: (1) Basal ligation is only
suitable for MD, with narrow diameter of basal intestinal canal,
but there is a risk of recurrence and intestinal fistula caused by
residual ectopic mucosa, (2) wedge resection is simple, short
operation time, good intestinal blood circulation, not easy to
have intestinal fistula, but there may also be residual ectopic
mucosa. (3) Intraabdominal intestinal resection and
anastomosis, ultrasonic knife resection and anastomosis and
intestinal  stapler resection may cause abdominal
contamination, and laparoscopy takes a long time and requires
skilled operation skills. (4) Extraabdominal diverticulectomy
is put forward through the extended incision of the navel after
the diverticulum is found under laparoscope, and resection
and anastomosis is performed outside the abdominal cavity,
which reduces the pollution of the abdominal cavity, reduces
the cost of hospitalization, and the diverticulum is resected
completely. Therefore, at present, the resection of
extraabdominal diverticulum is widely used in clinic. (5) the
stapler is expensive and not suitable for younger children [19].
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(6) it takes a long time to wait for the results of frozen section
during operation, which increases the risk of anesthesia. In
this study, single-site laparoscopic surgery was used to treat
MD. After the diagnosis of MD was confirmed by laparoscopy,
MD was raised outside the abdominal cavity for intestinal
resection and intestinal anastomosis without contaminating
the abdominal cavity. There was no anastomotic leakage and
intestinal adhesion obstruction on the 5th day after operation.
During the postoperative follow-up, the eating and defecation
of all the children were normal, and there was no recurrence of
MD.
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To sum up, Surgical resection is the first choice for
symptomatic Meckel diverticulum in children, and
laparoscopic surgery is the first choice. Single-site

laparoscopic surgery for the treatment of pediatric MD, has
the advantages of less trauma, simple operation, short
operation time and quick recovery after operation, and the
effect is good, which is worth popularizing. Although there are
various methods of laparoscopic treatment of Meckel's
diverticulum in children, as long as the doctor is skilled and
follows the medical principle, it is a good means of treatment.
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