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Abstract

Introduction: Hirschsprung’s disease (HD) is one of the most common and severe diseases treated in pediatric sur-
gery. Since the introduction of the laparoscopic technique into pediatric surgery, laparoscopic-assisted radical sur-
gery for HD has demonstrated unique advantages. Long-segment and total-colon HD are the best indications for
laparoscopic-assisted surgery.

Aim: To summatrize clinical experience of the laparoscopic Soave procedure for long-segment HD in a single center.
Material and methods: The data of children with long-segment HD who underwent the laparoscopic Soave proce-
dure in our department from January 2013 to May 2018 were reviewed. The clinical features, surgical procedures and
follow-up results were summarized and analyzed.

Results: Thirty-one children underwent the laparoscopic Soave procedure; none of them were converted to open
surgery. The average hospitalization time was 8.7 days after the operation, and no immediate postoperative compli-
cations occurred. There was no recurrence of constipation. Six (19.3%) cases were complicated with HD associated
enterocolitis in the first 3 months postoperatively; 5 (16.1%) cases had soiling in the first year. There were O cases of
adhesive bowel obstruction, 0 cases of anastomotic stenosis, and 0 cases of constipation.

Conclusions: A small volume centre may achieve satisfactory results for long-segment HD. The laparoscopic Soave
procedure is a minimally invasive, safe and effective treatment.
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Introduction Aim

Hirschsprung’s disease (HD) is one of the most
common and severe diseases treated with pediatric
surgery [1]. The incidence is approximately 1/5000.
Surgery is the only effective treatment method.
Since the introduction of the laparoscopic technique

To report our clinical experience of the laparo-
scopic Soave procedure for long-segment HD.

Material and methods

into pediatric surgery, laparoscopic-assisted radical
surgery for HD has demonstrated unique advan-
tages, especially for long-segment HD [2, 3]. From
May 2012 to May 2018, 31 cases of the laparoscopic
Soave procedure for long-segment HD were com-
pleted in our hospital.

From January 2013 to May 2018, children with
long-segment HD in our hospital were enrolled; the
patients received rectal irrigations for 7-10 days
after admission, and oral antibiotics were given for
bowel preparation 1 day before the operation. All
children underwent the laparoscopic Soave proce-
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dure. A 5-mm trocar was placed at the umbilicus
for the laparoscope. The other two trocars for the
forceps and ultrasonic scalpel were placed at the lat-
eral right and the left rectus abdominis muscle at
the umbilical level. A full-thickness rectal sample of
the upper rectum was cut as an intraoperative fro-
zen biopsy to confirm the diagnosis. The aganglionic
segment was mobilized distally to 1-2 cm below the
peritoneal reflection circumferentially and proximal
to the bowel with a size similar to that of the normal
bowel. Seromuscular samples of the proximal bowel
with normal appearance were taken for frozen biop-
sy until ganglion cells were found. This procedure
was continued for the proximal ganglionic bowel,
which could be pulled deep into the pelvis without
tension. Then, the procedure was continued with the
anus operation. An oblique circumferential incision
of the rectal mucosa was made, as follows: the in-
cision of the posterior wall was 0.8 cm proximal to
the dentate line, and the incision of the anterior wall
was 1.5 cm proximal to the dentate line. Endorectal
dissection was continued until the level of the lapa-
roscopic dissection. A circumferential incision of the
muscular cuff was made, and “V” resection of the
posterior wall was performed. Then, the proximal
bowel was pulled out of the anus without tension
or torsion. The pneumoperitoneum was established
again to check that there was no active bleeding
and no torsion of the pulled colon. The aganglionic
segment was removed. Coloanal anastomosis was
performed. A tube approximately 5 cm in length was
inserted into the anus for drainage and was retained
for 3 to 7 days after the operation. Anal dilatation
began 14 days after the operation and lasted for
3 months.

Results

In total, 31 cases were successfully treated,
25 males and 6 females. All the children had a his-
tory of delayed excretion of meconium and long-
term constipation. Anorectal manometry indicated
HD, and the barium enema study showed long-seg-
ment HD. No case had stoma before radical surgery.
1 patient underwent radical operation at the age of
1 month for difficulties with cleansing enemas, and
1 patient had frequent ventricular premature beats
and required drugs for control and stabilization until
the patient reached 2 years of age; the ages of the
other 29 patients ranged from 4 months to 8 months.
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The aganglionic segment was located in the
sigmoid or descending colon in 17 patients, in the
transverse colon in 7 patients, and in the ascend-
ing colon in 7 patients. The operation time was 150—
240 min, with an average of 180 min; and the volume
of bleeding was 3—12 ml, without blood transfusion.
The length of the resected intestine was 26-48 cm,
with an average of 37 cm.

Twenty patients excreted and defecated within
12-24 h after the operation, and 11 patients excret-
ed and defecated within 24-48 h after the opera-
tion. The average hospitalization time was 8.7 days
after the operation, and no immediate postopera-
tive complications occurred. The daily defecation
frequency was 10 times within 1 month, 3-5 times
within 6 months and 1-2 times after 6 months post-
operatively.

The patients were followed up for 12 to 36
months. There was almost no scar after the abdomi-
nal incision healed. There was no recurrence of con-
stipation. There were 6 (19.3%) patients who had
complications of HD-associated enterocolitis in the
first 3 months postoperatively; 5 (16.1%) patients
had soiling in the first year, which did not affect
their daily life. There were 0 cases of adhesive bow-
el obstruction, O cases of anastomotic stenosis, and
0 cases of constipation.

Discussion

The laparoscopic approach in colorectal surgery
has been widely used [4]. Smith et al. [5] first report-
ed the laparoscopic-assisted Duhamel radical oper-
ation in 1994; Georgeson et al. [6] carried out the
laparoscopic Soave operation in 1995, and then var-
ious HD radical operations under laparoscopy were
reported successively. Since long or total colons are
difficult to pull out through the anus, long-segment
and total-colon HD are the best indications for lap-
aroscopic-assisted surgery [7]. Our experience with
the treatment of these cases is summarized here.

In this study no case had stoma before radical
surgery. This may be mainly due to our technique
of rectal irrigation. Rectal irrigation is an important
part of the preoperative preparation [8] and should
be emphasized, especially for long-segment HD. The
aganglionic bowel is so long that intubation is dif-
ficult, which makes the procedure time-consuming
and labor-intensive. Parents often fail to defecate
daily, which results in the accumulation of feces.
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Therefore, after admission, daily rectal irrigation by
experienced professionals is necessary until the old
feces or fecal stones in the bowel are completely re-
moved. Anal tubes can be retained if intubation is
difficult. If the fecal stones are not easy to lavage,
the patients can be injected with a 3 : 2 : 1 liquid
(10 ml magnesium sulfate, 20 ml glycerol, 30 ml dis-
tilled water) into the anus, which can not only lu-
bricate the bowel but can also soften the feces to
gradually wash the fecal stone out. Guidance for the
family members to massage the child’s abdomen in
a clockwise pattern during the lavage can not only
divert the child’s attention to reduce their discom-
fort but also promote the excretion of feces.

The following are our main experiences with the
operation: (1) Trocar position: The abdominal wall of
children is thin, and the supporting force is insuffi-
cient; thus, it is easy for the trocar to slip or be po-
sitioned too deep, which can greatly affect the op-
eration. After inserting the trocar, suturing it on the
abdominal wall can not only fix the trocar in place but
can also help retract the abdominal wall to enlarge
the operative field of view according to the need of
the surgeons [9]; the whole colon can be easily freed
by changing the position or changing the main sur-
gical field (Photo 1). (2) Determining the extent of
resection: Radical resection of the aganglionic seg-
ment and anastomosis of the ganglionic segment at
the anus play a radical role in reducing the recurrence
of constipation and HD-associated enterocolitis [10].

Photo 1. Position of trocars. We sutured the tro-
car on the abdominal wall
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Before the operation, the colonography should be
reviewed carefully, and the regions with narrow seg-
ments, transitional segments and dilated segments
should be preliminarily judged (Photo 2). Intraoper-
ative, laparoscopic examinations of the bowel includ-
ing dilatation to near-normal thickness, intestinal
wall changing from rough and thickened to thin and
soft, changes in luster and elasticity, and the presence
of a colonic pouch can be considered normal. A frozen
biopsy of intestinal tissue with a normal appearance
in the proximal transitional segment was performed.
If the pathological reports indicated ganglion cells, the
resection level could be determined. (3) Dissociation
of the bowel: Placing the operating table in a head-
down right-leaning position helps to fully expose the
rectum, sigmoid colon and descending colon. The rel-
evant anatomy begins at the junction of the rectum
and sigmoid colon to 5 to 10 cm above the peritone-
al reflection. When the rectosigmoid junction is lifted,
the important bilateral structures, such as the ureter,
vas deferens and iliac vessels, can be directly visual-
ized, and the sigmoid mesocolon is flattened at the
same time (Photo 3). Then, a hole was created in the

Photo 2. Barium enema of long-segment Hirsch-
sprung’s disease, and the regions with narrow
segments, transitional segments and dilated
segments could be preliminarily judged
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Photo 3. The rectosigmoid junction is lifted, and
the sigmoid mesocolon is flattened

mesocolon by electrocoagulation or an ultrasound
scalpel. Along the hole, the mesocolon should be cut
to closely hug the intestinal wall and extend down-
ward to 1-2 cm below the peritoneal reflection (Pho-
to 4), so as not to damage the ureter. The mesocolon
cut should continue upward along the vascular arch
until the expected resection level. Attention should be
paid to protect the marginal artery. (4) Deloyer’s pro-
cedure: Long-segment HD often needs to be resected
to the level of the hepatic flexure or the ascending
colon. The remaining ascending colon is only approxi-
mately 10 cm long. It is not feasible to pull the normal
bowel directly from the left lower abdomen to finish
the coloanal anastomosis since it will lead to ischemic
necrosis and anastomotic leakage due to excessive
traction of the mesocolon. With Deloyer’s procedure
for inversion, the ascending colon can be easily pulled
into the pelvic space from the right lower abdomen
and anastomosed to the rectum without tension [11].
Under laparoscopic direct vision, the bowel can be
pulled outward and rotated counterclockwise to en-
sure that the extracted bowel is not twisted.

The drainage tube was wrapped with Vaseline
gauze and was inserted into the anus immediately
after the operation. The tube can dilate the anus, op-
press pelvic hemostasis, reduce exudation, drain in-
testinal contents, ensure excretion of intestinal gas-
es and stool, reduce contact with the anastomotic
stoma, avoid anastomotic infection and enterocoli-
tis, promote early healing of the anastomotic sto-
ma, facilitate postoperative care, and avoid perianal
erosion. The tube should be maintained for 3—7 days
after the operation.
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Photo 4. A hole was created in the mesocolon
by electrocoagulation

Long-segment HD is an independent risk factor
for postoperative enterocolitis. Six cases of entero-
colitis occurred within 3 months after the operation.
Enterocolitis can manifest as fever, diarrhea, abdom-
inal distention and even septic shock. Early diagno-
sis and timely treatment can effectively improve the
prognosis of enterocolitis. Therefore, for patients
with fevers after the operation, the occurrence of
enterocolitis should be vigilantly monitored to elim-
inate problems such as anastomotic stoma. Anti-in-
fection and infusion drugs are important treatments
[12]. The defecation function recovered well and sat-
isfactorily during the follow-up period.

The operation results of this study are satisfac-
tory. The main limitation of this study is that the
series is small, making detailed statistical analyses
inappropriate. The follow-up time is short.

Conclusions

A small volume centre may achieve satisfactory
results for long-segment HD. The laparoscopic Soave
procedure is a minimally invasive, safe and effective
treatment.

Acknowledgments

This research was sponsored by the Youth Foun-
dation of Fujian Provincial Health Commission
(2018/1/19).

Conflict of interest

The authors declare no conflict of interest.

237



Yifan Fang, Jianxi Bai, Bing Zhang, Dianming Wu, Yu Lin, Mingkun Liu

10.

11.

12.

References

. Tam B Chung P St SR et al. Advances in paediatric gastroenter-

ology. Lancet 2017; 390: 1072-82.

. Yamataka A, Miyano G, Takeda M. Minimally invasive neonatal

surgery: Hirschsprung disease. Clin Perinatol 2017; 44: 851-64.

. Wang X, Xiong QX, Qin Q et al. Primary laparoscopic deloyers

procedure for long-segment Hirschsprung’s disease. Arch Med
2017; 9: 2.

. Kwiatkowski AR Stepifiska G, Stanowski E, Pasnik K. Implemen-

tation of laparoscopic approach in colorectal surgery —a single
center’s experience. Videosurgery Miniinv 2018; 13: 27-32.

. Smith BM, Steiner RB, Lobe TE. Laparoscopic Duhamel pull

through procedure for Hirschsprung’s disease in childhood.
J Laparoendosc Surg 1994; 4: 273-6.

. Georgeson KE, Fuenfer MM, Hardin WD. Literature reviews:

pediatric surgery: primary laparoscopic pull-through for
Hirschsprung’s disease in infants and children. Clin Pediatr
1996; 35: 335-6.

. Zhang S, Li J, Wu Y, et al. Comparison of laparoscopic-assist-

ed operations and laparotomy operations for the treatment of
Hirschsprung disease: evidence from a meta-analysis. Medi-
cine 2015; 94: €1632-9.

. Menezes M, Puri P. Long-term outcome of patients with en-

terocolitis complicating Hirschsprung’s disease. Pediatr Surg
Int 2006; 22: 316-8.

. Tang ST, Yang Y, Wang GB, et al. Laparoscopic extensive colec-

tomy with transanal Soave pull-through for intestinal neuronal
dysplasia in 17 children. World ] Pediatr 2010; 6: 50-4.

Gosain A, Brinkman AS. Hirschsprung’s associated enterocoli-
tis. Curr Opin Pediatr 2015; 27: 364-9.

van de Ven TJ, Sloots CE, Wijnen MH, et al. Transanal endorectal
pull-through for classic segment Hirschsprung’s disease: with
or without laparoscopic mobilizati on of the rectosigmoid?
J Pediatr Surg 2013; 48: 1914-8.

Gosain A, Frykman PK, Cowles RA, et al. Guidelines for the diag-
nosis and management of Hirschsprung-associated enterocoli-
tis. Pediatr Surg Int 2017; 33: 517-21.

Received: 10.05.2019, accepted: 23.06.2019.

238

Videosurgery and Other Miniinvasive Techniques 1, March/2020



	OLE_LINK12
	OLE_LINK22
	OLE_LINK7
	OLE_LINK10
	OLE_LINK17
	OLE_LINK6
	OLE_LINK19
	OLE_LINK24
	OLE_LINK25

