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ABSTRACT

Purpose: Hirschsprungs disease is common cause of intestinal obstruction in neonate and trans-anal pull through 
has drastically changed the treatment of Hirschsprungs disease. The aim of this study was to evaluate the short and 
long-term outcome of single-stage trans-anal pull through in neonates and infants.

Material and methods: It was a prospective study of new-born’s and young infants with features of Hirschsprungs 
disease. Patients with weight more than 3 kg, transition zone at recto sigmoid and distal sigmoid region were included 
in the study. Patients with more dilated proximal colon, bowel obstruction not responding to washes and long 
segment Hirschsprungs disease were excluded from the study. Single-stage trans-anal pull through was done in all 
cases and short term variables include wound infection, leak, peri-anal excoriation and long term outcome variables 
included continence, constipation, stricture, enterocolitis and need of redo pull-through procedure were evaluated. 

Results: 24 patients were included in the study. There were 15 males and 9 females. Age of the patients ranged from 
26 days to 4.5 months with mean age of 1.3 months. Weight of the patients ranged from 3 kg to 5.3 kg with mean 
weight of 4.8 kg. Wound infection and perianal excoriation was seen in 8.3% and 45.8% respectively. Enterocolitis, 
stricture, constipation and minor soiling were seen in 12.5%, 4.2%, 8.3% and 12.5% respectively. Follow-up period 
ranged from 10 to 120 months. 

Conclusion: Trans-anal pull through is feasible and safe option with excellent results in neonates and infants with 
short segment Hirschsprungs disease.
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INTRODUCTION 

Hirschsprungs disease is relatively common surgical disease in 
neonates and children with an incidence of 1 in 5000 live births, 
characterized by absence of ganglion cells in the sub mucosal and 
myenteric plexuses of the distal bowel [1,2]. This aganglionosis 
leads to functional obstruction presenting with delayed passage 
of meconium in the neonatal period, chronic constipation with 
abdominal distension and failure to thrive in older children. 
Unusually, it may presents with perforation peritonitis with sepsis. 
Barium enema is usually diagnostic but transition zone may not be 
obvious in the first three months of life [2,3]. Absence of ganglion 
cells and presence of hypertrophied nerve fibres on rectal biopsy 
confirms the diagnosis.

Traditionally Hirschsprungs disease has been managed by staged 

procedure, which consisted of a proximal defunctioning colostomy 
with multiple colonic biopsies, a definitive pull-through procedure 
and finally colostomy closure [4]. Over the past few decades, many 
paediatric surgeons abandoned the use of colostomy and favour 
single-stage pull-through procedure [5-7]. Over the years, increasing 
numbers of authors described a single-stage trans-anal pull-through 
in suitable cases and obviates the need for multiple surgeries, no 
pelvic structure damage, no scars, associated with less postoperative 
pain, shorter hospital stay and there is a high degree of parental 
acceptance of the procedure as it avoids the need to care for a 
baby with a colostomy. The most commonly used technique for 
the trans-anal pull-through is endorectal dissection which leaves a 
muscular cuff, which is usually split posteriorly [8,9]. Return of 
bowel function is earlier in the postoperative period and permits 
early initiation of oral feeds. 

The aim of this study was to evaluate the short term and long- term 
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outcome of single-stage trans-anal pull-through procedure for the 
management of Hirschsprungs disease in neonates and infants.

MATERIAL AND METHODS

This study was conducted over a period of 8 years from January 
2009 to February 2017 in the Department of Paediatric and 
Neonatal Surgery Sher-I-Kashmir Institute of Medical Sciences, 
which is the only tertiary care and high volume centre in the 
state. It was a prospective study. Newbern’s and young infants 
with features of Hirschsprungs disease were included in the study. 
The inclusion criteria’s were weight more than 3 kg, transition 
zone at recto sigmoid and distal sigmoid region, absence of 
enterocolitis and sepsis. Patients with more dilated proximal colon, 
bowel obstruction not responding to washes and long segment 
Hirschsprungs disease were excluded from the study. The diagnosis 
was based on the history of delayed passage of meconium, 
abdominal distension and vomiting. Barium enema was done 
in all cases and transition zone was taken as an indicator of the 
level of aganglionosis. Initially patients were decompressed with 
rectal washes. Preoperative bowel preparation was given in most 
of the cases. Parents were explained in detail about the procedure 
and confirmation of ganglionic and aganglionic segment with 
intraoperative frozen section.  Written informed consent was taken 
from the parents. Single-stage trans-anal pull through procedure 
was done in all patients. Intraoperative frozen section was done in 
all cases to confirm the level of aganglionosis (transition zone) and 
normal ganglionic segment above the transition zone.

Outcome variables were short term and long term. Short term 
variables include wound infection, leak, peri-anal excoriation 
and time of initiation of oral feeds. Long term outcome variables 
included continence, constipation, stricture; enterocolitis and 
need of redo pull-through procedure.  

In our patients, we used the descriptive Krickenbeck score (Table 
1) to grade the fecal incontinence (soiling) and constipation. 
Constipation and soiling were given a score 0 (normal) to 3.

SURGICAL TECHNIQUE

After induction of general anaesthesia with caudal block 
supplementation, Foleys was introduced. Lithotomy position was 
given and gentle anal dilatation was done. Everting sutures using 
3/0 silk were placed to expose the anal mucosa, picking up skin 2 
inches from the anus and the anal canal just distal to the dentate 
line (Figure 1). Dissection begins circumferential just 0.5 cm above 
the dentate line and dissected mucosa is held by stay sutures (Figure 
2). Proximal circumferential dissection of the sub mucosa from 
underlying muscularis was done for about 2cm and then converted 
to full thickness of the rectal wall. The rectum and sigmoid colon 
was then mobilized out of the anus by working on the surface using 
electro cautery and leaving a muscular cuff of 1-2 cm (Figure 3). 

Table 1: Krickenbeck score for postoperative results.

Parameters                        Grade 

Soiling /Fecal 
incontinence

Grade-1 Grade-2 Grade-3

Occasionally (once or twice 
per week)

Every day Constant

Constipation Manageable with diet
Requires 
laxatives

Resistant 
to diet and 

laxatives

Figure 1: Everting sutures to expose the anal mucosa.

Figure 2: Circumferential dissection just 0.5 cm above the dentate line.

Figure 3:  Mobilized rectum and sigmoid colon was.

Figure 4 is showing peristaltic wave stopping at the transition zone. 
Dissection was done up to the clear visualization of transition zone 
and proximal dilated bowel. Frozen section was taken 3-4 cm from 
transition zone and after confirmation of presence of ganglion 
cells, aganglionic segment was resected and colo-anal anastomosis 
was completed (Figure 5). Paraffin soaked gauge was kept in as anal 
pack and everting sutures were removed. Postoperatively patient 
was kept nil per orally for 2-3 days depending upon the recovery 
of bowel function and feeding was started slowly. Urinary catheter 
was removed on third postoperative day. Gentle rectal examination 
was done 2 weeks after the surgery and patient was put on anal 
dilatations once a day for 3 weeks then twice a week for 3 weeks and 
then once a week for 4 weeks. Initially patient were followed twice 
weekly for 2 months then once a monthly for 3 months and then 
3-4 monthly thereafter.    
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RESULTS

Single-stage trans-anal pull through was done in 24 cases over a 
period of 8 years. There were 15 males and 9 females. Age of the 
patients ranged from 26 days to 4.5 months with mean age of 1.3 
months. Weight of the patients ranged from 3 kg to 5.3 kg with 
mean weight of 4.8 kg. Most common clinical presentation in our 
patients was delayed passage of meconium (87.5%) followed by 
abdominal distension (70.8%) (Table 2). Site of the transition zone 
is shown in Table 3. Operative time ranged from 56 minutes to 125 
minutes with mean of 85 minutes. None of the patients required 
blood transfusion. 

Short term outcome and long term outcome are shown in Table 4 
and Table 5 respectively. Follow-up period ranged from 10 months 
to 120 months.

DISCUSSION

Hirschsprungs disease is one of the common surgical diseases in 
the paediatric age group. It is a congenital condition characterized 
by arrest in descend/degeneration of ganglion cells resulting in 
the absence of ganglion cells in the sub mucosal (Meissner’s) and 
myenteric (Auerbach’s) plexuses of the distal bowel. Majority of the 
patients have the classical disease with short aganglionic segment 
extending up to the recto sigmoid region. Unusually aganglionosis 
extend up to the whole of the colon and rarely the small bowel. 
Most of the patients with Hirschsprungs disease present with 
delayed passage of meconium in the newnorn period or chronic 
constipation with failure to thrive in older children. 95% of term 

neonates pass meconium within 24 hours of birth and only 10% 
of patients with Hirschsprungs disease pass meconium within 
24 hours of birth [10]. In our study, 87.5% patients have delayed 
passage of meconium. 

Radiographic transition zone correlates accurately with pathological 
transition zone in 90% of cases of Hirschsprungs disease [11]. 
Almond et al. has reported correlation of radiographic transition 
zone with the pathological transition zone in 28 (84.8%) patients. 
In our patients, radiographic transition zone has accurately 
correlated with the pathological transition zone in 22 (91.7%) 
patients. In 2 (8.3%) patients there was not clear cut transition 
zone on contrast enema. The loss of transition zone in these 2 
patients could be due to the use of rectal washes. In most of our 
patients, rectal biopsy was not done because preoperative rectal 
biopsy makes the dissection difficult due to fibrosis and scarring 
and can affect the functional outcome [12]. However in 2 patients 
in which radiographic transition zone was not clear, rectal biopsy 
was sent for frozen section for confirmation of the diagnosis before 
the surgical procedure and transition zone was assessed by visual 
and palpatory examination of the mobilized bowel and confirmed 
by frozen section. In our patients, combination of history, contrast 
enema findings and intra-operative frozen section biopsy was 100% 
accurate for the diagnosis. 

Trans-anal pull through procedure leaves a long aganglionic rectal 
muscular sleeve that can cause postoperative obstructive symptoms, 
constipation, enterocolitis and cuff stricture [13,14]. To avoid these 

 

Figure 5: Colo-anal anastomosis completed.

Table 2: Clinical presentation.

Clinical features  Frequency (No.) Percentage (%)

Delayed passage of 
meconium

21 87.5

Abdominal distension 17 70.8

Vomiting 8 33.3

Table 3:  Site of transitional zone.

Site  Frequency (No.) Percentage (%)

Recto sigmoid 15 62.5

Mid/Distal sigmoid 6 25

Rectum 3 12.5

Total 24 100

Table 4: Short term outcome.

Variables  Frequency (No.) Percentage (%)

Perianal excoriation 11 45.8

Wound infection 2 8.3

Leak 0 -

Average time to full feeds (hours) 24-48 -

Duration of hospital stay (days) 7-Mar -

Table 5: Long term outcomes.

Outcome variable/
Complication

 Frequency (No.) Percentage (%)

Enterocolitis 3 12.5

Constipation 2 8.3

Stricture 1 4.2

Minor soiling 3 12.5

Figure 4: Peristaltic wave stopping at the transition zone.
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problems of seromuscular cuff, many authors have recommended 
shorter mucosectomy and leaving short aganglionic seromuscular 
cuff measuring only 1-2cm above the dentate line [15,16]. We used 
the similar technique in our patients. 

Perianal excoriation is a troublesome problem associated with 
trans-anal endorectal pull-through which probably occurs due to 
overstretching of the anal sphincters and subsequent increased 
stool frequency. In our series, 45.8% of patients had perianal 
excoriation, which lasted for a period varying from 2 weeks to 5 
months. Hadidi reported increased stool frequency in all cases 
lasting up to 6 weeks [17]. Rintala reported perianal skin rash in 14 
out of 26 (54%) patients [8]. Rakesh and Harjai reported perianal 
excoriation in 11 out of 14 (78.5%) patients lasting from 3 weeks 
to 6 months [18,19].

In our study, none of the patients had anastomotic leak, which 
may be related to good vascularity, good surgical technique and 
preoperative bowel preparation.  [20-23] have reported 0% 
anastomotic leak.

 Enterocolitis has been considered one of the main complications in 
patients with Hirschsprung’s disease and can occur both before and 
after definite treatment. In our patients, postoperative enterocolitis 
has occurred in 3 (12.5%) of patients, which were treated by nil 
per orally, intravenous fluids, intravenous antibiotics and rectal 
washes. Pradeep et al. [24], Ali [25], Hassan [26], Weidner et al. 
[21], Mahjan et al. [9] and Khalaf [19], Rakesh and Harjai [18] have 
reported postoperative enterocolitis in 20%, 14.3%,11.9%, 13%, 
11.7%, 9.09%, 7.1% respectively.

Almost all studies have reported coloanal anastomosis stricture 
in patients who underwent trana-anal pull through procedure. 
This may be the result of ischemia of the mobilized colon, 
anastomotic leak, technical complication, narrow muscular cuff, 
wound infection and failure to adhere to dilation program. In our 
study, coloanal anastomotic stricture occurred in 1 (4.2%) patient, 
which was managed by dilatations. Swande et al. [27], Khalaf [19], 
Mahjan et al. [9], Gao et al. [20], Ali [25], Hassan [26] have reported 
stricture formation in 3.03%, 3.03%, 11.7%, 3.03%, 7.1% and 
4.8% respectively.

There is no international consensus on any scoring system to 
describe bowel function after HD surgery. Furthermore, different 
authors use various definitions of constipation, soiling and fecal 
incontinence. In our patients, we used Krickenbeck score (Table 1), 
which was defined for anorectal malformations. Since HD patients 
suffer from many of the same problems as patients with anorectal 
malformations, and Krickenbeck score is the most novel system 
developed by international consensus for functional results after 

anorectal surgery in children. Hence, we too apply this score to 
describe postoperative results in our patients. 

Constipation is common complaint following surgery, which may 
result from incomplete resection, stricture formation, fecaloma, 
sphincter achalasia, neuropathic ganglionic bowel, acquired 
Aganglionosis or may be functional. The reported incidence of 
constipation after trans-anal pull through is ranging from 0% to 
8.6% [17,28-30]. In our study, 2(8.3%) patient had constipation 
problem, which was managed with laxatives.   

Fecal soiling has the greatest negative impact on the quality of 
life in children with Hirschsprung’s disease. Soiling is physically, 
emotionally and psychologically disabling. Soiling after pull 
through can be due to the abnormal sphincter function, 
abnormal sensation or pseudo-incontinence related to abnormal 
rectal function or obstipation. Different authors have reported 
incontinence ranging from 0% to 17% [12,17,28-31]. In our 
patients, complete continence was achieved 14 (87.5%) patients. 3 
(12.5%) patients had minor soiling (grade-1) which improved over 
time.  A comparison of various studies of single-stage trans-anal 
pull through is shown in Table 6.

CONCLUSION

Single-stage trans-anal pull through is easily learned and is associated 
with excellent clinical results. It is safe and effective in neonates 
and young infants with Hirschsprungs disease provided we follow 
proper selection criteria. It avoids multiple abdominal operations, 
injury to the surrounding structures, no scars, less pain, shorter 
hospital stay and early initiation of oral feeds and high degree of 
parental acceptance. 
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