Int J Clin Exp Med 2018;11(3):2630-2635
www.ijcem.com /ISSN:1940-5901/IJCEM0065589

Original Article
Long term outcomes for neonates of Hirschsprung’s
disease undergoing transanal Swenson or Duhamel
pull-through by a 5 year follow-up study
Tuanguang Li1, Li Li2, Bo Zhuang1, Hai Li1
1

Pediatric Surgery, 2Electrocardiogram Room, Jining First People’s Hospital, Jining 272000, P.R. China

Received September 14, 2017; Accepted January 16, 2018; Epub March 15, 2018; Published March 30, 2018
Abstract: Objective: To study long term outcomes for neonates of Hirschsprung’s disease undergoing transanal
Swenson or Duhamel pull-through methods. Methods: In the present study, a retrospective analysis was conducted
including 79 HD neonatal cases who received transanal Soave or Duhamel pull-through surgery from January 2001
to December 2011. Among all the patients, 29 underwent the transanal Swenson procedure and 50 underwent the
Duhamel pull-through procedure. Data including basic demographics, pathological type, operation type, operative
time, blood loss, hospital stay, bowel function, and complications were collected from all patients. A 5 year followup for all patients and information of postoperative complications and bowel function were recorded at 3 months,
6 months, 2 years, and 5 years after the operation respectively. Results: The operation time and hospital stay of
patients in the Swenson group were significantly lower than those of the patients in the Duhamel group with P<0.05,
while other clinical outcomes showed no significant difference. Both intra-operative complications and short-term
post-operative complications evaluated 3 months after the surgery had no significant difference between the two
groups, P>0.05. The complication rate decreased in all patients 2 years after surgery. However, complication rates
of the Swenson group during 6 months to 5 years were all higher than those of the Duhamel group, and the difference was significant at the follow-up period of 5 years with P<005. Results of Rintala score didn’t show a significant
difference between the two groups in the 5 years of follow-up. However, the Rintala score of the Duhamel group was
higher during all follow-up periods. Conclusion: The transanal Swenson method may have a shorter operation time
and hospital stay, however the Duhamel pull-through method may have a better long term outcome. This study can
provide more clinical evidence and better understanding for the treatment of HD patients.
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Introduction
Hirschsprung’s disease (HD) is a rare congenital disease characterized by neonatal functional low bowel obstruction that affects almost 2%
of the people all over the world [1]. HD results in
secondary absence of ganglion cells in the distal region of the intestinal wall and leads to serious developmental disorders of the alimentary
system [2]. Studies show that in most cases,
HD appears in newborns or early infancy, which
increases the difficulty of treatment. There are
also cases presenting late into childhood, adolescence, or even in adults, which is still a challenge to the clinic [3-5].
Since the first reported operative approach for
HD by Orvar Swenson in 1948 [6], more and

more patients benefit from the development of
surgery techniques and deeper understanding
of the pathologic anatomy and physiology of the
defect with better prognosis and higher survival
rates. At present, surgery is the most common
method for treatment of HD such as the
endorectal dissection (Soave) [7] and retrorectal procedure (Duhamel) [8]. The development
of a single-stage pull-through strategy is one of
the most important developments for surgical
management of HD in the last 3 decades, and
has gradually replaced the traditional 2 or 3
stage procedure [9].
Among these strategies, the transanal Swenson
method and Duhamel procedures are two of
the latest methods adopted in the clinic and
are becoming increasingly popular [10, 11].

Long term outcomes for HD patients with Swenson or Duhamel
Table 1. Basic clinical information of the patients
Age at the time of operation, years
Weight, kg
Type
Short segment (proximal and middle rectum)
Ordinary (rectosigmoid)
Long segment (sigmoid and descending)
*

Swenson, n = 29 Duhamel n = 50
2.13 ± 0.42
2.29 ± 0.61
10.39 ± 0.64
10.76 ± 0.85
14
10
5

Mean
2.20 ± 0.56
10.48 ± 0.44

25
17
8

P value*
0.643
0.729

0.958

Comparison between Swenson and Duhamel.

Transanal Swenson pull-through operation is
the earliest modification of transanal approach
which is considered to be a combination of
transanal Soave method and transabdominal
Swenson procedure that completely remove
the aganglionic bowel [12]. Duhamel pullthrough procedure was first reported in 1994
and has been modified through the years to
reduce the size of the surgical wound, minimize
injury to surrounding structures during intraabdominal dissection, and improve bowel function [13]. Compared to traditional approaches,
the newly developed pull-through procedures
have lowerer hospital stays and fewer postoperative complications [14]. However, the long
term outcomes of these surgical approaches
are less reported [15].

transanal Swenson procedure and 50 (mean
age 2.29 ± 0.61, male:female = 26:24) underwent the Duhamel pull-through procedure.
Symptoms of intractable constipation and abdominal distention were diagnosed in all patients, and glycerine enema was used to release
the patients’ symptoms. Diagnosis was confirmed by barium enema and rectal mucosa
biopsy. Patients who had laparoscopic operations were excluded from the study. Detailed
clinical information of all patients was listed in
Table 1. Informed consents were obtained from
all patients and the present study was approved
by the Ethics Committee of Jining First People’s
Hospital.

To the best of our knowledge, comparison of
long term outcomes for HD patients undergoing
transanal Soave or Duhamel pull-through is
rarely reported and clinical data for the long
term prognosis of the two procedures for treatment of neonates are still inadequate. In the
present study, we report a five-year follow-up
study for 19 HD neonates who have received
transanal Soave or Duhamel pull-through surgery in our hospital. This study will give more
clinical evidence and better understanding for
the long term effects of transanal Soave and
Duhamel pull-through procedures in treatment
for HD neonates.

Pre-operation preparation included repeat
cleansing enema for 5~20 days (median 7
days), and bowel preparation was performed 3
days before surgery, including improving the liquid, taking oral gentamicin, metronidazole and
vitamin K4. The Swenson procedure was performed according to Sookpotarom’s report [12]
and the open Duhamel procedure was reported
elsewhere [16]. The principle of the surgery
strategy was the same in all patients undergoing the same procedure.

Materials and methods
Patients
In the present study, a retrospective analysis
was conducted including 79 HD neonatal cases who received transanal Soave or Duhamel
pull-through surgery in Jining First People’s
Hospital from January 2001 to December
2011. Among all patients, 29 (mean age 2.13 ±
0.42, male:female = 15:14) underwent the
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Data collection and follow-up
Data including basic demographics such as
age and weight at the time of operation, pathological type, operation type, operative time,
blood loss, hospital stay, bowel function, and
complications were collected from all patients.
The Rintala scale was used to evaluate the
bowel function recovery [17]. A 5 year follow-up
was done for all patients at the outpatient clinics or by telephone. Information on postoperative complications and bowel function were
recorded at 3 months, 6 months, 2 years, and
5 years after the operation respectively.
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Table 2. Clinical outcomes for patients with different procedures
Operation time, min
Blood loss, ml
hospital stay, day
Rintala score#
Intra operative complications
Urethral injury
Bowel injury
Vaginal injury
Aganglionic bowel left behind
Total
Postoperative complications#
Fecal soiling
Anastomotic fistula
Enterocolitis
Recurrent of constipation
Anastomotic stenosis
Total colonic prolapse
Total
*

Mean
110.25 ± 32.44
24.15 ± 11.65
9.1 ± 2.5
15.84 ± 5.13

P value*
0.036
0.876
0.021
0.355

Swenson, n = 29
105.65 ± 28.72
23.45 ± 10.12
7.4 ± 2.3
15.46 ± 4.28

Duhamel, n = 50
121.32 ± 32.43
25.66 ± 9.31
11.3 ± 2.2
16.19 ± 6.32

1
1
1
0
3 (10.3%)

1
1
1
1
4 (8.0%)

0.621

1
1
1
1
1
0
5 (17.2%)

2
2
1
1
1
1
8 (16.0%)

0.849

Comparison between Swenson and Duhamel. Evaluated 3 months after surgery.
#

Statistical analysis
Measurement data was expressed by the mean
± SD. Independent continuous variables were
compared using the Student t-test and categorical data were compared using the Chi square
test or Fisher exact tests. It was considered to
be statistically significant when a P-value was
less than 0.05. All calculations were made
using SPSS 18.0.
Results
Basic demographics of the patients
In the present study, a total of 79 neonatal
patients were included, with 29 patients undergoing Swenson procedure and 50 patients
undergoing Duhamel pull-through procedure.
As shown in Table 1, the age, weight, and pathological type of patients in different surgical
groups had no significant difference, P>0.05.
All patients were divided into 3 groups of short
segment HD (defined as those with aganglionosis extending to proximal and middle rectum),
ordinary HD (defined as those with aganglionosis extending to rectosigmoid), and long segment HD (defined as those with aganglionosis
extending to sigmoid and descending) for each
surgery procedure. The basic clinical information of all patients is listed in Table 1.
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Clinical outcomes for patients with different
procedures
Clinical outcomes and short term complications for patients in different surgical groups
are listed in Table 2. For clinical outcomes, the
operation time, blood loss, hospital stay, and
bowl function were collected and analyzed.
Results show that the operation time and hospital stay of patients in Swenson group are significantly lower than those of the patients in
Duhamel group, P<0.05, while other clinical
outcomes show no significant difference between the two groups. Analysis of short term
complications of the two surgeries shows that
both intra-operative complications and shortterm post-operative complications evaluated 3
months after the surgery, had no significant difference between the two groups, P>0.05.
Complications and bowel function of the patients in a five-year follow-up
Data of the complications and bowel function
of all patients were collected in a five-year follow-up at 3 months, 6 months, 2 years, and 5
years after surgery respectively. As shown in
Table 3, the complication rate decreased in all
patients in 2 years after surgery. However,
except for the complication rate at 3 months,
complication rates of Swenson group during 6
Int J Clin Exp Med 2018;11(3):2630-2635
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In a review study for
long term (most more
than 10 years) living
2 years
5 years
conditions for HD patients, it was reported
3 (10.3%)
4 (13.8%)
that they might have
2 (4.0%)
2 (4.0%)*
uniformly lower scores
of overall bowel function than healthy con15.64 ± 3.18 15.27 ± 5.35
trol subjects and func16.56 ± 3.65 16.29 ± 3.23
tional outcome and
quality of life may be
interrelated and deteriorate with increasing age [19]. Chiengkriwate
et al. reported that 4 (13.3%) of 30 HD patients
undergoing primary pull-through with a modified Duhamel technique had acute postoperative complications [20]. In a comparison study
between the Swenson and the Soave procedures for HD patients, both of the two methods
showed complication rates of more than 15%
[21]. All these studies indicate that surgical
approaches adopted presently may not be sufficient enough and thus more studies should be
done to provide more clinical basis and evidence for understanding HD surgical methods.

Table 3. Long term results of complications and bowel function of the
patients in a five-year follow-up
3 months

6 months

Complication, cases
Swenson, n = 29
5 (17.2%)
4 (13.8%)
Duhamel, n = 50
8 (16.0%)
4 (8.0%)
Rintala score
Swenson, n = 29 15.46 ± 4.28 15.78 ± 4.11
Duhamel, n = 50 16.19 ± 6.32 16.53 ± 5.12
*

P<0.05, compared with the Swenson group.

months to 5 years were all higher than those of
the Duhamel group, and the difference was significant at the follow-up period of 5 years, with
P<005, indicating that the Duhamel procedure might have better long term outcomes.
Three cases reported a disturbance of defecation and 2 cases got enterocolitis in the
Swenson group after 6 months. While 4 cases
had recurrent constipation and 4 cases had
fecal soiling in the Duhamel group, respectively
after 6 months. After 2 years, 2 cases had
symptoms of defecation dysfunction and 1
case had reoccurrence in the Swenson group,
and 2 cases had defecation dysfunction in the
Duhamel group. After 5 years, 4 cases had
symptoms of defecation dysfunction in the
Swenson group while 2 cases had the same
symptoms in the Duhamel group. Results of the
Rintala score didn’t show significant difference
between the two groups, however the Rintala
score of the Duhamel group was higher at all
follow-up periods.
Discussion
In recent years, development of surgical
approaches have provided benefit to more and
more Hirschsprung’s disease (HD) patients.
However, insufficiency and complications still
exist in many cases. Studies show that inappropriate treatment may lead to a risk of lifethreatening enterocolitis in neonates or failure
to thrive with defecation problems in older children [18]. Both transanal Swenson and Duhamel pull-through approaches are the newest pull-through surgery strategies which are
reported to have better outcomes and fewer
complications than old traditional methods.
However, some studies also reported complications were found in cases undergoing the above
two surgical procedures.
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To the best of our knowledge, fewer studies
have focused on comparison between short
and long term outcomes of HD patients undergoing transanal Swenson or Duhamel pullthrough surgeries. Thus in the present study,
we tried to conducted a retrospective analysis
for HD patients with two surgical methods by a
5-year follow-up.
In this study, we found that patients with the
Swenson procedure had significantly shorter
operation time and hospital stay compared
with those of the patients in Duhamel group,
while other clinical outcomes showed no significant difference between the two groups.
Complication analysis showed that short term
complications of the two surgeries were not significantly different. However, complication rates
of the Swenson group during 6 months to 5
years were all higher than those of the Duhamel
group, and the difference was significant at the
follow-up period of 5 years, suggesting that
patients with the Duhamel method might have
better long term outcomes comparing with the
Swenson method.
Some related studies were reported. Tannuri
et al. reported that long-term results of the
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Duhamel technique are superior to those of
the transanal pull-through, which is partly in
consistent with our study [22]. A comparison
study of open and laparoscopic Duhamel pullthrough techniques showed that both of the
two methods had similar outcomes [16]. An
older research comparing Soave’s and Duhamel’s pull-through methods showed that
there was no significant difference between
the two procedures in postoperative surgical
morbidity or in long-term risk of enterocolitis
[23]. Arts et al. reviewed Duhamel and transanal endorectal pull through (TERPT) for the
surgical treatment of Hirschsprung’s disease
and found that evidence was insufficient to recommend one technique over the other and the
surgeon’s experience might be the key factor
determining the choice of procedure [24].
In conclusion, we conducted a retrospective
analysis to study long term outcomes of HD
patients undergoing transanal Swenson or
Duhamel pull-through methods. Results show
that the transanal Swenson method may have
a shorter operation time and hospital stay,
however the Duhamel pull-through method
may have better long term outcomes. This
study thus provides more clinical evidence and
better understanding for the treatment of HD
patients.

[4]

[5]

[6]

[7]
[8]
[9]

[10]

[11]

Acknowledgements
The authors would like to thank Jining First
People’s Hospital.

[12]

Disclosure of conflict of interest
None.
Address correspondence to: Tuanguang Li, Pediatric Surgery, Jining First People’s Hospital, Jining
272000, P.R. China. Tel: +86-537-2253253; E-mail:
lituanguang_1@tom.com

[13]

[14]

References
[1]
[2]
[3]

Li S WS, Guo Z, Wu H, Jin X, Wang Y, et al.
Hirschsprung’s disease. Journal of Medical Internet Research 2014; 16: e288-e.
Sumita Chhabra SEK. Hirschsprung’s disease.
Surgery 2016; 34: 65-8.
van den Hondel D, Sloots CE, Bolt JM, Wijnen
RM, de Blaauw I, IJsselstijn H. Psychosexual
well-being after childhood surgery for anorectal malformation or hirschsprung’s disease. J
Sex Med 2015; 12: 1616-25.

2634

[15]

[16]

Hartman EE, Oort FJ, Aronson DC, Sprangers
MA. Quality of life and disease-specific functioning of patients with anorectal malformations or Hirschsprung’s disease: a review. Arch
Dis Child 2010; 96: 398-406.
Wei ZJ, Huang L, Xu AM. Reoperation in an
adult female with “right-sided” Hirschsprung’s
disease complicated by refractory hypertension and cough. World J Gastroenterol 2016;
22: 9235-41.
SWENSON O, BILL AH Jr. Resection of rectum
and rectosigmoid with preservation of the
sphincter for benign spastic lesions producing
megacolon; an experimental study. Surgery
1948; 24: 212-220.
SOAVE F. A new surgical technique for treatment of hirschsprung’s disease. Surgery
1964; 56: 1007-14.
DUHAMEL B. A new operation for the treatment of Hirschsprung’s disease. Arch Dis Child
1960; 35: 38-39.
Sosnowska P, Blaszczynski M. A 15-year experience with the one-stage surgery for treatment of hirschsprung’s disease in newborns,
infants, and young children. Indian J Surg
2015; 77: 1109-14.
Chen Y, Nah SA, Laksmi NK, Ong CC, Chua JH,
Jacobsen A, Low Y. Transanal endorectal pullthrough versus transabdominal approach for
hirschsprung’s disease: a systematic review
and meta-analysis. J Pediatr Surg 2013; 48:
642-51.
Travassos D, van Herwaarden-Lindeboom M,
van der Zee DC. Hirschsprung’s disease in children with down syndrome: a comparative
study. Eur J Pediatr Surg 2011; 21: 220-3.
Sookpotarom P, Vejchapipat P. Primary transanal Swenson pull-through operation for
Hirschsprung’s disease. Pediatr Surg Int 2009;
25: 767-73.
Smith BM, Steiner RB, Lobe TE. Laparoscopic
Duhamel pullthrough procedure for Hirschsprung’s disease in childhood. J Laparoendosc
Surg 1994; 4: 273-6.
Romero P, Kroiss M, Chmelnik M, Konigs I,
Wessel LM, Holland-Cunz S. Outcome of transanal endorectal vs. transabdominal pullthrough in patients with Hirschsprung’s disease. Langenbecks Arch Surg 2011; 396:
1027-33.
Levitt MA, Dickie B, Peña A. Evaluation and
treatment of the patient with Hirschsprung disease who is not doing well after a pull-through
procedure. Semin Pediatr Surg 2010; 19: 14653.
Nah SA, de Coppi P, Kiely EM, Curry JI, Drake
DP, Cross K, Spitz L, Eaton S, Pierro A. Duhamel pull-through for Hirschsprung disease: a
comparison of open and laparoscopic techniques. J Pediatr Surg 2012; 47: 308-12.

Int J Clin Exp Med 2018;11(3):2630-2635

Long term outcomes for HD patients with Swenson or Duhamel
[17] Rintala RJ, Lindahl HG, Rasanen M. Do children with repaired low anorectal malformations have normal bowel function? J Pediatr
Surg 1997; 32: 823-6.
[18] Moore SW. Total colonic aganglionosis and
Hirschsprung’s disease: a review. Pediatr Surg
Int 2015; 31: 1-9.
[19] Rintala RJ, Pakarinen MP. Long-term outcomes
of Hirschsprung’s disease. Semin Pediatr Surg
2012; 21: 336-43.
[20] Chiengkriwate P, Patrapinyokul S, Sangkhathat
S, Chowchuvech V. Primary pull-through with
modified Duhamel technique: 1 institution’s
experience. J Pediatr Surg 2007; 42: 1075-80.
[21] Bing X, Sun C, Wang Z, Su Y, Sun H, Wang L, Yu
X. Transanal pullthrough Soave and Swenson
techniques for pediatric patients with Hirschsprung disease. Medicine 2017; 96: e6209.

2635

[22] Tannuri AC, Ferreira MA, Mathias AL, Tannuri U.
Long-term results of the duhamel technique
are superior to those of the transanal
pullthrough: a study of fecal continence and
quality of life. J Pediatr Surg 2017; 52: 449-53.
[23] Saleh W, Rasheed K, Mohaidly MA, Kfoury H,
Tariq M, Rawaf AA. Management of Hirschsprung’s disease: a comparison of Soave’s
and Duhamel’s pull-through methods. Pediatr
Surg Int 2004; 20: 590-3.
[24] Arts E, Botden SM, Lacher M, Sloots P, Stanton
MP, Sugarman I, Wester T, de Blaauw I. Duhamel versus transanal endorectal pull
through (TERPT) for the surgical treatment of
Hirschsprung’s disease. Tech Coloproctol
2016; 20: 677-82.

Int J Clin Exp Med 2018;11(3):2630-2635

