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One-stage transanal Swenson procedure for
rectosigmoid Hirschsprung’s disease in infants and

children

Ayman A. Al-Baghdady, Ehab A. El-Shafei and Khaled M. El-Asmar

Objective This study aimed to present the outcome of
transanal one-stage Swenson pull-through procedure in
the management of rectosigmoid Hirschsprung’s disease
(HD).

Background HD is a common cause of intestinal
obstruction in pediatric age. Several pull-through
procedures have been used to treat this pathology.

Patients and methods Between June 2008 and June
2015, 84 children with biopsy-proven HD underwent
transanal one-stage Swenson pull-through procedure.
Intraoperative details, postoperative complications, and
bowel habits were recorded. Follow-up period ranged from
6 to 42 months.

Results The age at the time of surgery ranged from 3
months to 2 years. The length of the resected aganglionic
segment ranged from 12 to 34 cm. The operating time
ranged from 72 to 180 min. Postoperative hospital stay
ranged from 3 to 6 days. There were no anastomotic leaks,
no perianal infection, or postoperative bowel obstruction.
Twelve patients (14.28%) developed postoperative
enterocolitis. Six patients (7.14%) required a posterior
internal sphincter myectomy despite repeated dilatations.
All patients had less than four times bowel motions per

Introduction

Hirschsprung’s disease (HD) is the most common cause
of intestinal obstruction in newborns. Seventy to 80% of
patients have an aganglionic segment at the level of the
rectosigmoid colon. Using laxatives or a rectal tube and
saline irrigation can successfully treat functional obstruc-
tion avoiding colostomy during the neonatal period. The
surgical management of the rectosigmoid HD is rapidly
changing from the three-stage procedure to a single-
stage, transanal, pull-through procedure. This evolution
aims at reducing the cost, hospital stay, and the morbidity
associated with the staged procedures [1]. Transanal
procedures leave no scars, have less postoperative pain, a
shorter hospital stay, and lower cost without an increased
risk for complications [2,3]. The most commonly used
technique for the transanal pull-through procedure is
endorectal dissection, which leaves a long muscular cuff
that is usually splitted posteriorly. It is well known that
the long muscular cuff that is left behind may be a cause
of obstruction [4]. A few studies in the literature have
shown that the problem of the remnant rectal cuff can be
avoided if the transanal resection of the aganglionic
segment is performed in the manner described by
Swenson - by dissecting the full thickness of the
rectum [5,6]. In this study, we reported our experience
in transanal Swenson in the last 10 years.
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day, 3 months after surgery. No voiding disturbances were
encountered at the end of the follow-up period and none of
the patients complained of recurrent constipation. Six
patients developed perianal dermatitis, which was treated
conservatively within 3 months after surgery. Anastomotic
circumference could not be felt at digital examination in 78
patients 3 months after surgery.

Conclusion One-stage transanal Swenson pull-through
procedure is a safe alternative and simpler procedure for
rectosigmoid HD with low morbidities and accepted
outcome as regards postoperative bowel habits. Ann
Pediatr Surg 12:104-108 © 2016 Annals of Pediatric
Surgery.
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Patients and methods

From June 2008 to June 2015, 84 children diagnosed as
having HD, which was confirmed by using barium enema
and full thickness rectal biopsy findings, were included in
the study. The transitional zone between normal and
aganglionic colon was confirmed through intraoperative
biopsy analyzed by frozen section. Patients with proven
tissue diagnosis of rectosigmoid HD, who were operated
as one-stage transanal Swenson procedure, were included
in this study. Neonates, older children (>2 vyears),
patients with either severe enterocolitis or neglected
bowel obstruction not responding to bowel decompres-
sion, or those who were referred to us after performing
initial colostomy, and patients with long aganglionic
segments (proximal to sigmoid colon) were excluded
from this study.

All children underwent the primary transanal Swenson
pull-through procedure. Patient’s demographics, age at
diagnosis, age at definitive repair, weight at surgery, level
of transitional zone, operative time, length of hospital
stay, follow-up period, postoperative complications, and
functional outcomes were evaluated.

This study was approved by the ethical committee of
pediatric surgery department, Ain Shams University.
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Preoperative preparation

Preoperative colonic preparation was started 1 day before
surgery. The colon was decompressed with saline enemas,
and the patient was fed clear fluids only. Six to eight
hours before surgery, the patient fasted, and intravenous
ampicillin 100 mg/kg/day, gentamycin 2.5 mg/kg/day, and
metronidazole 15 mg/kg/day were administered and
continued for the first 72h after the procedure. An
informed written consent was taken from all parents or
guardians before any surgical intervention.

Surgical technique

After the induction of general endotracheal anesthesia,
rectal irrigation was performed with a dilute solution of
betadine. The patient was then prepared circumferen-
tially from the costal margin to the feet. A Foley’s urinary
catheter was placed. The anus was gently dilated with
Hegar dilators up to 12 or 13 I to facilitate the perirectal
dissection. Traction sutures were placed just proximal to
the anoderm but distal to the dentate line in a
circumferential fashion and secured to the buttocks, thus
everting the anus. A circumferential row of 4-0 silk stay
sutures was inserted ~0.5-1cm above the dentate line.
A full thickness circumferential incision was made just
above the circumferential silk stay sutures by using a fine
diathermy needle. Stay sutures (4-0 vicryl) were placed in
the cut end of the colon to assist with traction (Fig. 1),
and then the dissection was carried proximally. Care was
taken to keep the dissection on the surface of the serosa,
without straying laterally (Fig. 2). Vessels were controlled
either with the monopolar electrocautery or tied (Fig. 3).
The dissection was continued up to the level where
transitional zone could be seen. During this step, full
thickness biopsy specimens of the colon were examined
by frozen section to assure normoganglionic level. After
frozen section confirmation of ganglion cells was
reported, the colon was freed without tension up to the
proposed anastomotic line (Fig. 3); a colectomy of the
dilated and thickened ganglionic segment was performed.
A single-layered, full thickness anastomosis was created
with 4-0 interrupted, absorbable sutures [7].

Postoperatively, oral feeding was started with the
resumption of gut function. Discharge occurred when
pain was controlled on oral medications, and the patient
was tolerating a regular diet appropriate for age. The
patient was examined in the clinic 2 weeks later where
the anus was sized with Hegar dilators. Routinely, the
parents were taught to perform anal dilatations, gradually
increasing the size of the dilator by 1 U every 15 days and
stopped on the basis of the child’s age as suggested by
Pena for children with anorectal malformations [8].

Patients were followed up every 15 days for the first 2
months, on a monthly basis for 3 months, and then every
2 months thereafter. Patients with more than eight bowel
movements per day were considered as having diarrhea.
Patients requiring enema or medical regimen or both to
have regular bowel movements were considered as having
constipation. Anastomotic stricture was diagnosed if more
than home dilatations was required. Enterocolitis was
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Fig. 1

Above dentate line traction sutures (black arrow), proximal vicryl stay
sutures (white arrow).

Fig. 2

Dissection on the colon just at the surface of the serosa.

defined as the clinical syndrome characterized by
abdominal distension, diarrhea and fever above 38°C.

Results

Eighty-four patients with rectosigmoid HD were surgi-
cally managed by one-stage transanal pull-through
Swenson procedure. There were 54 boys (64.28%) and
30 girls (35.72%) in this series. The median age at
diagnosis was 17 days, ranging from 3 days to 20 months.
The median age at surgery was 11 months, ranging from 3
months to 2 years. The median weight at the time of
surgery was 5.125kg, ranging from 3.5 to 12kg. The
median length of aganglionic bowel resected transanally
was 22.5cm, ranging from 12 to 34cm. The operative
time ranged between 72 and 180 min (median of 85 min).
No patient required conversion to an abdominal proce-
dure. There were no intraoperative complications. There
was minimal blood loss with no patient requiring a blood
transfusion. There were no anastomotic leaks, perianal
infection, or bowel obstruction. Bowel movements
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Fig. 3

Ligation and electrocautery of rectosigmoid mesenteric vessels (white
arrow) during colon mobilization; macroscopic transitional zone can be
observed (black arrow).

returned to normal within 24h after surgery in all
patients. Progression in oral intake of feedings was
uneventful, and full oral intake was achieved on the
third to the fifth postoperative day. The median post-
operative hospital stay was 5 days, ranging from 3 to 6
days. The median follow-up period was 9 months, ranging
from 6 to 42 months. All patients underwent initial
postoperative anal dilatations; 78 out of 84 patients did
not require long-term dilatations.

Twelve patients (14.28%) suffered attacks of postopera-
tive enterocolitis, which were treated successfully with
intravenous metronidazole, cephalosporin, and rectal
irrigations. Six patients (7.14%) required a posterior
internal sphincter myectomy secondary to poor emptying
because of the presence of anastomotic stricture and
rectal stenosis despite dilatations. In 48 patients
(57.14%), the maximum number of defecations were less
than four times per day after the definitive surgery.
Frequent bowel movements were observed in 36 patients
(42.85%); in these patients the number of defecations
was greater than eight times per day and soiling three to
four times per day. The number of bowel movements
decreased to three to four times per day and soiling one
to two times per day for these 36 patients at the end of 3
months postoperatively. No voiding disturbances in the
form of incontinence, poor stream, or retention were
encountered at the end of the follow-up period and none
of the patients complained of recurrent constipation.
These 36 patients also had different grades of perianal

dermatitis caused by frequent stools and soiling. Perianal
dermatitis was effectively treated with topical zinc-based
barrier cream and decrease in the number of stools.
At digital examination of 78 patients (92.86%) at 3
months after surgery, the anastomotic circumference
could not be felt.

Discussion

In the last decades, surgeons have started to perform the
definitive operation for HD in a one-stage fashion even in
the neonatal period, which has been shown to be
successful in many open series using a Soave, Duhamel,
or Swenson procedures [9—13]. Smith ez a/. [14], Curran
and Raffensperger [15], and Georgeson et @l [16] de-
scribed different primary laparoscopic pull-through pro-
cedures for HD in infants and children. This minimally
invasive laparoscopic technology has improved many
aspects of the surgical treatment of HD, but this
technique still requires laparoscopic dissection of the
rectum with the associated risk for bleeding and thermal
or harmonic injury to other pelvic organs [17]. The
completely transanal approach offers same advantages as
laparoscopic surgery (reduced or no postoperative ileus,
less postoperative pain, and early hospital discharge), but
carries with it added advantages: elimination of risks
associated with intra-abdominopelvic dissection such as
bleeding, injury to other organs, adhesion formation, less
postoperative pain from the absence of multiple abdom-
inal port sites, better cosmetic results, and reduced costs
when compared with the laparoscopic technique [18,19].

In this series, one-stage Swenson pull-through procedure
was performed totally transanally, thus avoiding the deep
intrapelvic dissection, which was adopted by Bryan and
John [7], as they started the procedure by committing
minilaparotomy in the left lower quadrant of the abdo-
men to dissect and skeletonize the distal normoganglionic
colon down to the perineal reflection. By keeping the
dissection directly on the bowel wall, and by using
urethral catheter, risk to the sacral nerves as well as the
ejaculatory ducts in boys are minimized. In addition, this
procedure decreases the risk for bleeding, cuff abscess,
and postoperative constipation, which can occur in
patients who had been subjected to transanal endorectal
pull-through procedure because of the presence of the
muscle cuff of the distal aganglionic segment [1,20,21].

One of the important factors, particularly in infants and
young children, is where to begin and how far proximal to
carry the dissection. In the current series, the dissection
started 0.5-1 cm above the dentate line, thus removing all
aganglionic bowel. Our concern was that as the infant
grows, the aganglionic segment may lengthen over time,
and there may be an increased predisposition to
constipation. Second, the dissection above the transi-
tional zone to a level of normal-appearing bowel was
chosen. In several children, the ganglionated bowel was
dilated to such an extent that resection of the dilated
segment was warranted to allow for a better coloanal
anastomosis, and to avoid potential motility problems
with the dilated segment.
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The median operative time in this series was 85 min.
Omitting the submucosal dissection in the Swenson
procedure may explain the less time taken to complete
the procedure, which is less than that reported by
Sherman ez al. [22], George er al. [23], Sumate [24], and
Mabhajan ez 4/ [25], who had an operative time of 4.4 h,
and 150, 96, and 141.7 min, respectively, but more than
that in a study by Zhi-lin ¢z @/ [26] who recorded an
average operative time of 70 min.

In a review of 880 Swenson procedures (a combination of
two-stage or three-stage), Sherman ez @/. [22] reported an
anastomotic leak rate of 5.6%. In another series by
Hadidi [27], anastomotic leak rate of 3% was reported,
which may be attributed to coloanal anastomosis being
fashioned under some degree of tension, or to ischemia.
In the current series, there was no anastomotic leak,
which is in line with that findings in a study by Dela
Torre-Mondragon and Ortega-Salgado [18], George
et al. [23], and Orkan ez al. [28].

In this series, there was no postoperative adhesive
intestinal obstruction. It is well-known that minimally
invasive surgery reduces the incidence of intra-abdom-
inal adhesions [20]. This is probably more true for the
patients for whom a purely transanal approach is used, in
which the incidence of this complication should
approach zero. In contrast, the reported incidence of
adhesive small bowel obstruction after open pull-
through procedure for HD has ranged from 2 to 20%
[22,29,30].

Enterocolitis was noted in 12 patients (14.28%), which is in
agreement with the reported incidence of postoperative
enterocolitis in other series, ranging from 10 to 33% [29,
31-34]. In 84 patients with HD treated by So ez a/. [21],
the authors did not encounter postoperative enterocolitis or
stricture and attributed this in part to early and adequate
dilatations. Hackman ez /. [35] studied the risk factors for
postoperative enterocolitis and found that both the
presence of anastomotic leak or stricture and the develop-
ment of postoperative intestinal obstruction secondary to
adhesions increased the relative risk and subsequent
enterocolitis by approximately three-fold. These risk
factors increase intestinal stasis and create the cycle
(stasis—bacterial overgrowth—mucosal invasion) leading to
the subsequent local and systemic inflammatory re-
sponse [36]. The relative low incidence of enterocolitis
after one-stage transanal Swenson procedure in the current
series may be related in part to the absence of seromuscular
cuff, the low coloanal anastomosis, and the policy of routine
postoperative anal dilatation. In the current study, anasto-
motic stricture and rectal stenosis occurred in six patients
(7.14%). The rate of these complications has been reported
as 15.7-22% [32], although this rate is less than that
reported by Mahajan e @/. [25] (11.7%), but still higher
than that reported by Umar ez a/. [34] (4%).

When the transanal endorectal pull-through was intro-
duced, some authors reported less continence capacity
compared with the classic transabdominal ap-
proaches [36]. The initial argument was that the over-
stretching of the anal sphincter, during the transanal
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operation, could be a critical issue affecting continence.
To address this matter, several studies have been
published and, in particular, Kim er @/ [37], examined
long-term stooling outcomes in a large, multicenter
cohort of patients undergoing either transanal endorectal
pull-through or the transabdominal approaches. Transanal
endorectal pull-through procedure was associated with
fewer complications, fewer episodes of enterocolitis, and
no higher incidence of incontinence [18,38,39]. In the
current study, there was no stooling disturbance at the
end of the follow-up period and this can be explained by
the shorter length of operation, applying just the right
amount of dilatation, with no overstretching of the anal
sphincter.

Conclusion

"Transanal Swenson is feasible, and avoids the problems
associated with the long muscular cuff of the transanal
Soave’s procedure with excellent cosmetic results. The
modification of the Swenson procedure to a transanal
dissection as opposed to an intrapelvic dissection has the
additional potential advantage of avoiding injury to
intrapelvic structures, preserving the sphincters, blood
supply and innervation; therefore, urinary and fecal
continence are less likely to be offended.
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