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Abstract
Both the Swenson and the Soave procedures have been adapted as transanal approaches. Our purpose is to compare the
outcomes and complications between transanal Swenson and Soave procedures.
This clinical analysis involved a retrospective series of 148 pediatric patients with HD from Dec, 2001, to Dec, 2015. Perioperative/

operative characteristics, postoperative complications, and outcomes between the 2 groups were analyzed. Students’ t-test and
chi-squared analysis were performed.
In total 148 patients (Soave 69, Swenson 79) were included in our study. Mean follow-up was 3.5 years. There are no significant

differences in overall hospital stay and bowel function. We noted significant differences regarding mean operating time, blood loss,
and overall complications. We noted significant differences in mean operating time, blood loss, and overall complications in favor of
the Swenson group when compared to the Soave group (P<0.05).
According to our results, although transanal pullthrough Swenson cannot reduce overall hospital stay and improve bowel function

compared with the Soave procedure, it results in less blood loss, shorter operation time, and a lower complication rate.

Abbreviation: HD = Hirschsprung disease.
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1. Introduction continuously improved. The modified Swenson procedure has
The surgical management of Hirschsprung disease (HD) has
experienced great changes in the past 30 years. In the 1980s, the
surgical procedure was reported by So et al.[1] Minimal access
approaches were described in the 1990s and the laparoscopic
procedure was reported by Georgeson et al.[2]

The transanal approach was first described by De la Torre-
Mondragon and Ortega-Salgado.[3] Compared with the trans-
abdominal approaches, the transanal pullthrough has been
demonstrated to be associated with shorter hospital stay and
fewer complications.[4,5] It has also been proposed to decrease the
typical complications of a laparotomy such as adhesive bowel
obstruction, wound complications, and inadvertent injury to the
pelvic nerves.[6] The transanal pullthrough procedures have been
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been first reported and been modified in China by Xu et al[7] in
2008. Now, the pullthrough Soave and Swenson procedures with
or without laparoscopic assistance have become popular all over
the world and both have many supporters.[8–10]

There have been very few studies directly comparing the transanal
Soaveand the transanal Swenson techniques.[11]At present,we report
a retrospective study to compare the outcomes and complications
after transanal Swenson and Soave procedures for HD.

2. Methods

2.1. Study population

We performed a retrospective chart analysis and identified all
children who underwent transanal Soave and transanal Swenson
pullthrough procedures in the Department of Pediatric Surgery of
Anhui Provincial Hospital. All childrenwho underwent transanal
pullthrough from December, 2001, to December, 2015, were
considered for this study. Research Ethics Board approval was
obtained from Anhui Provincial Hospital.

2.2. Data collection

Data extracted from the chart reviews included details on patient
demographics, comorbidities, age, operative time, blood loss,
hospital stay, bowel function, complications, and duration of
follow-up. The Rintala scale was used to evaluate the bowel
function recovery.[13] All patients were clinically evaluated 6
months after the operationat the outpatient clinics or by telephone.

2.3. Inclusion/exclusion criteria

We included all children with HD who underwent transanal
Swenson and Soave procedures between December, 2001, and
December, 2015, in our institution. Since 2008 we started to

mailto:xwh75520@sina.com
http://creativecommons.org/licenses/by-nc-nd/4.0
http://creativecommons.org/licenses/by-nc-nd/4.0
http://dx.doi.org/10.1097/MD.0000000000006209


[7]

Table 1

Patient characteristics.

Soave Swenson Mean P

Age, mean ± SD months 15.26±2.71 13.55±2.28 14.8±2.51 >0.05
Weight, mean±SD, kg 10.63±2.14 9.3±2.44 3.90±2.35 >0.05
Level of aganglionosis
Rectosigmoid 17 15 >0.05
Sigmoid 45 53 >0.05
Descending 7 11 >0.05

SD = standard deviation.

Table 3

Effective rate and functions.

Bowel function score Soave Swenson P

Total 15.54 16.60 >0.05
Rectosigmoid 17.42 18.14 >0.05
Sigmoid 15.03 14.96 >0.05
Descending 12.11 12.53 >0.05
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perform Swenson pullthrough procedures and before 2008 all
patients underwent Soave pullthrough procedures.[3] We exclud-
ed children suffering from long segment HD (defined as those
with aganglionosis extending proximal to the splenic flexure) and
children who underwent secondary surgery from the study.
Children who underwent laparoscopic or transabdominal
operations were also excluded from this study.
2.4. Surgical technique

We routinely applied repeat cleansing enema once a day
preoperatively for at least 5 days and bowel preparation 3 days
before the operation. The Soave operations were performed
according to the technique described by De la Torre-Mondragon
and Ortega-Salgado.[3] The Swenson operations were carried out
according to the modified Swenson technique described by Xu et
al.[7] Although we did not perform a random controlled study,
the antibiotic regiment and surgical procedures were not different
between the 2 groups.
2.5. Statistical analysis

Student’s t test and chi-squared analysis were performed. A P-
value<0.05 was considered as significant.
3. Result

In total, 148 patients (Soave 69, Swenson 79) were included in
our study. The mean follow-up interval was 3.5 years. The
general information is shown in Table 1. There was no significant
difference in age noted between the 2 groups. There was no
significant difference regarding age at operation between the 2
groups. Table 2 shows the outcome variables. The mean
operating time and blood loss were significantly lower in the
Swenson group compared with the Soave group (P<0.05). No
significant difference was shown in the length of hospital stay and
Table 2

Outcome measures.

Soave Swenson Mean P

Mean operating
time±SD, min

180.41±30.12 153.96±27.27 166.09±27.29 <0.05

Mean blood loss±SD, mL 51.24±25.62 40.01±14.41 45.22±17.29 <0.05
Mean postoperative length

of hospital stay±SD, d
7.91±3.13 7.84±4.03 7.84±3.69 >0.05

Mean defecation frequency
±SD at the last day of
the hospital stay, d

10.21±2.77 8.82±3.23 9.45±3.19 >0.05

SD = standard deviation
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the number of defecations per day at the last day of the hospital
stay. The bowel function scales showed no difference between the
2 groups (Table 3). Three different types of HD were also
analyzed and we noted similar trends between groups (Table 3).
The postoperative complications of Soave and Swenson were
compared in Table 4. The postoperative overall complications in
the Soave group was 21/69 (30.4%) which was significantly
higher when compared to the Swenson group (n=12/79; 15.2%).
The main complication we noted was perianal excoriation.
4. Discussion

Transanal Soave and Swenson operations (open, laparoscopic, or
transanal) have emerged as the most commonly practiced
procedures to treat short segment HD.[5] However, until now,
the Soave approachwhich 1 of the 2 approaches should be applied
in China’s children in the future. However, no consensus has been
reached regarding the best surgical method for treatment of HD.
The rationale of the Soave operation is to decrease the risk of

injury to pelvic structures, including autonomic nerves, urethra,
prostate, or vagina, which can lead to devastating sequelae. The
Swenson approach has the advantage of removing the affected
rectal wall more thoroughly and inclines a lower risk of
anastomotic strictures. The Swenson procedure reduces postoper-
ative obstructive symptoms better than a Soave procedure.[12,14]

The majority of patients underwent Swenson procedures would
not suffer from constipation for a long period of time.[5] The
transanal pullthrough Swenson procedure also has the advantage
of a minimized surgical trauma thereby ensuring faster recovery.
The mean length of hospital stay (Soave group: 7.91±3.13

days; Swenson group: 7.84±4.03 days) and defecation frequency
at the last day of the hospital stay (Soave group: 19.21±2.77
days; Swenson group: 8.82±3.23 days) in this study are similar
to the intervals reported in the literature.[7,15] The mean
operating time and blood loss are significantly lower in the
Swenson group compared with the Soave group.
Reported series mentioned this complication and described

improvement over time. It can also be relieved by traditional
conservative treatment. The recurrence of constipation indicates
that the treatment was not thorough and the effect is not as good
Table 4

Postoperative complications.

Soave Swenson P

Perianal excoriation 8 4
Anastomotic stenosis 3 1
Recurrent of constipation 1 1
Fecal soiling 2 0
Enterocolitis 5 4
Total colon prolapsed 1 0
Anastomotic fistula 1 2
Overall 21 (30.43%) 12 (15.18%) <0.05



Figure 1. Surgical procedures and techniques. (A) Forceps clamping the colon andpulling it out. (B) Cutting off the colon. (C) Closing the proximal colon. (D) Pulling the
proximal colon into theabdominal cavity. (E)Dissectionof the distal colon. Subsequently, the colon is pulledout. (F) Cutting the colon and starting the anastomosis of the
colon. (G) Completing the suture line of the colon anastomosis. (H) Wrapping the rubber tube with vaseline gauze and inserting it into the neorectum.
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as expected. Besides, many cases have functional constipation
and this is not an indication of failure. Fortunately, its incidence
rate is low in both procedures. Due to the small amount, the
analysis did not take any specific complications into consider-
ation in our study.[10,11] Although the pullthrough HD surgery
has improved in the last decade, some complications of the
abdominal operation are still unavoidable. The main complica-
tions include perianal excoriation, anastomotic stenosis, recur-
rent constipation, fecal soiling, enterocolitis, bowel prolapse, and
anastomotic fistula.[14,15] In our study, the overall postoperative
complication rate in the Swenson group was 15.2% and 30.4%
in the Soave group (P=0.001). The perianal excoriation rate in
the Swenson group (17.4%) was much lower when compared to
the Soave group (26.5%) (P=0.005).
According to our experience, the success of transanal pull-

through Swenson group is closely related to some operative details
(Fig. 1). (1) The insertion of forceps into the rectummust be as deep
as the level of the symphysis pubis. This allows for a correct pull
downof the anterior-rectalwall down to the anus. If it is difficult to
pull out the anterior-rectal wall, the rectum can be cut off at the
level of the peritoneal refection. Then, the affected colon can be
dissected upward and downward. (2) After excision of the rectum,
the proximal part of the colon can be closed temporarily and
pushed up into the abdominal cavity to make room for the
dissection of the distal part of the rectum (3) When dissecting the
proximal colon, themesenteric vessel should be precisely ligated in
case the mesenteric vessel retracts into the abdominal cavity. This
prevents uncontrollable bleeding. The coagulation hemostasis can
be used in the distal colon because petrolatum gauze compression
can effectively control postsurgery bleeding. (4)When performing
the incision of the rectum the location of the incision should be
higher at the anterior wall and lower at the posterior circumfer-
ence. The anterior rectal wall should be divided 3 to 5cm lower
than the level of peritoneal reflection. The posterior wall should be
divided 0.5 to 1.0cm above the dentate line. This helps to preserve
more sensitivity of the bowelwall at the region close to the anus.[16]

The enlargement of the anastomotic circumference is more
convenient for suturing out the anus. (5) If it is difficult to pull
out the proximal colon, open operation and laparoscopic
assistance should be taken into consideration to make sure the
affected colon can be resected adequately.
3

In some cases, a small abdominal incision or a laparoscopic
procedure may be used to assist in the dissection of the colon in
pullthrough Swenson procedures for thorough resection of the
affected colon. Some researchers believe that laparoscopic
dissection should become the routine procedure for pullthrough
operations.[17] According to our experience, if the pullthrough
procedure can be completed transanally, it represents a safer and
more economical option especially for infants.[18,19] In our
clinical practice, most (86.5%) patients underwent can complete
pullthrough procedure without laparoscopic or abdominal
incision assistance. The prognosis of this group of patients
was better when compared to the group of children who
underwent transabdominal operations.
Previous researchers believe that the pullthrough Swenson

procedure is more suitable for infants and young children
suffering from the rectosigmoid subtype of HD. Recently, with
the accumulation of experience and improvement of technology,
it can also be completed in the older children and in HD
extending to the descending colon.[20] For the older children
suffering from massive dilatation of the intestine, the bowel
dissection can be very difficult and demanding. This problem
cannot be resolved even by using the transabdominal approach.
The patience and carefulness of pediatric surgeons are critical to
prevent incomplete resection in those children. We successfully
preformed the pullthrough Swenson approach in 58 cases older
than 1 year and the oldest patient was 12 years old. However, we
observed 1 total prolapse of the colon. This sign indicates that the
mobility of the mesentery rather than the length of affected colon
is the deciding factor for a successful pullthrough operation. We
recommend to order a preoperative barium contrast enema study
to assess the mobility of the mesentery of the colon. If the
sigmoid colon appears tortuous, the colon would not be too hard
to pull out.
Our study has the typical limitations of retrospective studies,

including selection bias due to the preference of operating
surgeon, and the relatively small study population that could
decrease the statistical power. Next, the outcome and
complications may be affected by the experience of surgeons
and nursing team. Besides, we recruited our patients in a single
center and more multicenter-controlled studies are needed in
the future.
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5. Conclusion

According to our results, although transanal Swenson pullthrough
cannot reduce overall hospital stay or improve bowel function
comparedwith the Soave procedure, it is associatedwith less blood
loss, shorter operation time, and lower complication rate.
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