L))

Check for
updat

Review Article

Duhamel operation for Hirschsprung’s disease; laparoscopic
modified Duhamel procedure with Z-shaped anastomosis
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Abstract: We assessed outcome of surgery for total colon aganglionosis (TCA) and classical type recto-
sigmoid Hirschsprung disease (RS-HD) comparing laparoscopic Duhamel-Z (Lap-DZ) with other
techniques. For Lap-DZ, four 5 mm ports were used to dissect the colon from the peritoneal reflection
to the ileostomy, which was then taken down, a retrorectal route for the ganglionic pull-through ileum
was created, and the rectal stump resected 2 cm above the peritoneal reflection. Following pull-through, a
transverse incision was made on the anterior wall of the ganglionic ileum at the level of the proximal end
of the rectal stump, and the posterior wall of the rectal stump and the lower edge of the ileal anterior wall
incision were anastomosed. A surgical stapler, inserted through the anus, was used to divide the posterior
rectal wall and the anterior ileal wall. Finally, the anterior wall of the rectal stump and the upper edge of the
ileal anterior wall incision were anastomosed to complete a Z-shaped colorectal side-to-side anastomosis
without a blind pouch. Surgery and recovery were unremarkable; mean annual continence evaluation scores
improved gradually over time with no constipation. Based on outcome, we recommend Lap-DZ for TCA,
but not for RS-HD.
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Introduction the colorectal septum.

. . . . We compared outcome of surgery for total colon
Compared with other major surgical techniques for P gety

Hirschsprung disease (HD), such as the Soave and
Swenson procedure, the original Duhamel procedure has
the benefit of less pelvic dissection and less anastomotic
stricture formation, but the most common postoperative
complication is fecalith formation secondary to a rectal

aganglionosis (TCA) and classical type recto-sigmoid HD
(RS-HD) at our institute and elsewhere focusing on the

laparoscopic Duhamel-Z procedure (Lap-DZ).

Surgical technique (TCA): our Lap-DZ
blind pouch or remnant colorectal septum. The Z-shaped

colorectal side-to-side anastomosis was introduced in
1967 (1,2) to improve the original Duhamel procedure by
eliminating the rectal blind pouch and completely dividing
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For Lap-DZ, four 5 mm ports were used for dissection of
the entire colon beginning from the peritoneal reflection at
the sigmoid colon progressing proximally to the ileostomy
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Figure 1 Lap-DZ for TCA. The blind pouch has been eliminated,
and a reservoir of sufficient volume has been created. Lap-DZ,

laparoscopic Duhamel-Z; TCA, total colon aganglionosis.

site following the bowel wall closely using conventional
laparoscopic technique. After the ileostomy was taken
down under laparoscopic control (3), pull-through ileum
was prepared by dissecting the mesentery. At this point,
we used to make a small Pfannenstiel incision to create a
retrorectal route for the pull-through ganglionic ileum and
make a Duhamel-Z anastomosis, but currently, we use the
ileostomy site to insert a free access port (Top Corporation,
Tokyo, Japan) to continue the rest of the procedure
laparoscopically without the Pfannenstiel incision.

The rectum was resected 2 cm above the peritoneal
reflection. (I) The rectum was resected 2 cm above the
peritoneal reflection, and a space was created behind the
aganglionic rectum; (II) the posterior wall of the rectum was
incised full-thickness at a level approximating the anorectal
line to access the space created in 1; (IIT) ganglionic ileum
was passed through the space created in 1, and pulled-
through the incision made in 2; (IV) the pulled-through
ganglionic ileum was anastomosed full-thickness to the
incision made in the posterior wall of the rectum; (V) the
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anterior wall of the ganglionic ileum was incised at a level
equivalent to the length of the rectal stump; (VI) the
anal edge of the incision in the ganglionic ileum and the
posterior wall of the rectal stump were tightly anastomosed;
(VII) a surgical stapler was inserted through the anal end
of the anastomosis performed in 4 and used to divide the
septum that formed during 5 and 6 from the posterior
wall of the aganglionic rectum and the anterior wall of the
ganglionic ileum; usually requiring 2 cartridges of 60 mm
staples to completely resect the septum; (VIII) the ventral
side of the ganglionic rectal stump and the rostral edge of
the incision in the ganglionic ileum are sutured and closed,
in two layers to complete a Z-shaped colorectal side-to-side
anastomosis without a blind pouch (Figure I).

Our postoperative follow-up (TCA)

Postoperative bowel function was managed according
to our standard protocol with daily administration of an
antiflatulent (and/or antidiarrheal) medication and regular
enemas supervised strictly by experienced nursing stuff
until discharge from hospital. The frequency of daily
enemas was reduced postoperatively. Continence evaluation
was assessed with a standardized questionnaire covering
growth, stool frequency, stool consistency, fecal soiling
and incontinence, and severity of enterocolitis which we
defined as the simultaneous presence of diarrhea, fever and
bowel distention. A scoring system [0-2] was used for the
assessment of responses to each criterion to give a maximum
score of 10 (Table I).

Outcome (TCA): our Lap-DZ

We evaluated 11 TCA cases we treated with Lap-DZ,
followed-up more than 5 years with annual bowel function
assessment. There were 6 males and 5 females; mean age
at Lap-DZ was 10.2 months (range, 7-16 months); mean
weight at Lap-DZ was 8.4 kg (range, 6.5-9.7 kg); mean
length of the segment of aganglionic ileum resected was
19.5 cm; mean operative time was 6.2 hours; mean annual
continence evaluation scores improved gradually during
follow-up from 4.4 after one year to 5.4, 7.0, 7.9, and 8.3,
respectively (Figure 2).

There were no intraoperative complications. One subject
died from congenital heart disease 2 years after Lap-
DZ. Another subject with chronic lower gastrointestinal
tract bleeding causing iron deficiency anemia required
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Table 1 Postoperative bowel function evaluation scores for TCA
Score  Stool frequency (motions/day)  Stool consistency Fecal staining  Enterocolitis (episodes/year) Growth
0 >6 Watery (+) >2 Weight <-2 SD
1 3-5 Soft (+/-) 1 -2 SD > weight >-1 SD
2 0-2 Normal (=) 0 Weight >-1 SD

TCA, total colon aganglionosis; SD, standard deviation.
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Figure 2 Changes in postoperative annual bowel function scores
in TCA cases. Each evaluation criterion improved gradually during

the first 5 years after Lap-DZ. TCA, total colon aganglionosis;
Lap-DZ, laparoscopic Duhamel-Z.

blood transfusion 4 months postoperatively. There were
no anastomotic leaks, strictures, or intestinal obstructions
recorded, and no patient required redo surgery. No subject
was constipated during the follow-up period.

Outcome (RS-HD): Lap-DZ performed elsewhere

Lap-DZ performed elsewhere (4) for 25 cases of RS-HD
in children using a similar approach to ours but with 3
trocars and no stoma access. They reported that while
frequency of defecation gradually decreased postoperatively,
21/25 patients (84%) experienced episodes of constipation
during the early follow-up period and were prescribed
laxatives or enemas, but the need for medication decreased
as the children grew older. Of 14 patients older than 4 years
at the time of assessment, all achieved normal defecation
without fecal incontinence, excluding one patient with
trisomy 21. Of the cases achieving normal defecation, 5
required occasional laxatives for mild constipation. Similar
results have been reported from other centers (5).
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Outcome (RS-HD): our laparoscopic soave
procedure

We assessed the mid-term outcomes of 33 patients we
treated using our laparoscopic Soave transanal pull-through
for classical rectosigmoid type HD between 2007 and 2011
followed-up for at least 4 years postoperatively. Because
we did not establish common definitions for constipation,
incontinence etc., there may be discrepancies between
centers but assuming that most centers use terminology
broadly in the general sense, then we experienced 2 cases of
postoperative colitis (6.1%); both were treated successfully
as outpatients by colonic decompression and intravenous
antibiotics. None of our cases have reported constipation.
Mean annual postoperative fecal continence scores (factors
including frequency of motions, severity of staining/soiling,
severity of perineal erosions, anal appearance, requirement
of medications, sensation of rectal fullness, ability to
distinguish flatus from stools, etc., 0-14, as total score) have
improved gradually, from 9.7 at 4 years, 10.1 at 5 years, 10.6
at 6 years, and 11.3 at 7 years, postoperatively (6).

Discussion

Although, several laparoscopic Duhamel-like procedures
have been reported, when these procedures were
performed, there was usually a short blind pouch or the
upper colorectal septum was left intact (7-9). Enterocolitis
is a well-known complication of TCA, and previous studies
have reported incidence rates ranging from 30% to 75%
(10-13). In our series of Lap-DZ for TCA, mid-term
postoperative annual bowel function evaluation scores,
which include the incidence of enterocolitis, improved
gradually for each criterion over time. The favorable
postoperative course followed by our cases with acceptable
incidence of enterocolitis could be attributed to the blind
pouch being eliminated with Lap-DZ. Our cases also appear
to have relatively less postoperative fecal incontinence
compared with other reports in the literature (13-15),
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although our postoperative bowel function evaluation
scores for TCA are still not fully acceptable, the overall
trend is to improvement, possibly because of a sufficient
and appropriate volume reservoir created by the aganglionic
rectum and ganglionic ileum, as well as the lower incidence
of enterocolitis, mentioned above.

Pefia et al. (16) reported that fecal incontinence after
surgical management of HD should not occur in theory
because patients have anatomically intact continence
mechanisms, such as intact urge sensation, voluntary
sphincter control, and appropriate colonic motility, but,
sensation and sphincter control may be damaged during
primary surgical repair, compromising colonic motility.
We agree with this theory, especially in RS-HD, so our
postoperative fecal continence evaluation for RS-HD cases
is more thorough than our evaluation for TCA cases (6).
Some centers in Japan (17) use a Duhamel Z-shaped
anastomosis preferentially with excellent clinical results,
and recently, laparoscopic Duhamel Z-shaped anastomosis
was reported for RS-HD (4). They recommend Duhamel
Z-shaped anastomosis for RS-HDj; however, we currently
recommend Duhamel Z-shaped anastomosis only for TCA,
and Soave procedure for RS-HD (6). Centers preferring
Soave-like procedures, tend to regard constipation as a
possible cause of enterocolitis, and if severe, or recurrent,
enterocolitis can precipitate a critical irreversible situation,
while incontinence is generally expected to improve
gradually or resolve spontaneously over time. On the
contrary, centers preferring Duhamel-like procedures do
not readily acknowledge any relevant relationship between
constipation and enterocolitis, so treat constipation with
laxatives, and regard incontinence and soiling regarded
as being problematic and difficult to control. There is no
consensus about the optimal procedure/approach for RS-
HD, with pros and cons constantly being discussed for both
Soave and Duhamel procedures.

Based on our limited assessment of outcome, we
currently recommend Lap-DZ only for TCA. Longer term
follow-up and larger series will provide more clinical data to
allow a recommendation to be made for treating HD in the
future. Unfortunately, at this stage, we have no additional
evidence to make a recommendation for treating HD.
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