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Abstract:  
Background: Hirschsprung's disease, a congenital disorder characterized by the absence of ganglion cells in the 
distal bowel, necessitates surgical intervention to alleviate obstructive symptoms and restore bowel function. 
Laparoscopic Soave's pull-through has emerged as a promising minimally invasive approach for the surgical 
management of this condition, offering potential advantages in terms of operative outcomes and postoperative 
recovery. 
Methods: A retrospective analysis was conducted to evaluate the outcomes of laparoscopic Soave's pull-through 
in children with Hirschsprung's disease. Electronic medical records of patients undergoing the procedure 
between July 2012 and June 2022 were comprehensively reviewed. Data collection included demographic 
information, preoperative evaluation findings, surgical details, perioperative outcomes, postoperative follow-up 
data, and long-term functional outcomes. Surgical technique adhered to standardized protocols, with meticulous 
attention to dissection and preservation of rectal innervation. 
Results: A total of 49 patients underwent laparoscopic Soave's pull-through, with a mean age of 2.8 1.2 years. 
The mean operative time was 160.9 ± 35.4 minutes, with a low conversion rate to open surgery (6.1%) and no 
intraoperative complications. Postoperative complications were observed in 24.5% of cases, including wound 
infections (6.1%), anastomotic leaks (4.1%), and strictures (8.2%). Long-term functional outcomes were 
favorable, with a mean HD Bowel Function Score of 9.2 ± 1.5. The majority of patients achieved fecal 
continence (81.6%) and reported stooling frequency within the normal range of 61.2% with 1-2 times/day. 
Conclusion: Laparoscopic Soave's pull-through demonstrates favorable perioperative and long-term functional 
outcomes in children with Hirschsprung's disease. The minimally invasive approach offers efficient bowel 
function restoration while minimizing surgical morbidity. Despite the observed complications, the overall 
efficacy and safety of laparoscopic Soave's pull-through highlight its potential as a preferred surgical option in 
the management of Hirschsprung's disease. 
Keywords: Hirschsprung's disease, laparoscopic Soave's pull-through, minimally invasive surgery, bowel 
function, pediatric surgery. 
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Introduction 

Hirschsprung's disease (HD) is a congenital 
disorder characterized by the absence of ganglion 
cells in the distal portion of the colon, resulting in 
functional obstruction and constipation [1]. It is one 
of the most common causes of lower intestinal 
obstruction in neonates and infants, occurring in 
approximately 1 in every 5,000 live births [2]. The 
condition presents a significant challenge in 
pediatric surgery due to its complexity and 
potential for long-term morbidity if not managed 

appropriately [3]. Historically, the treatment of 
choice for Hirschsprung's disease has been surgical 
resection of the aganglionic segment followed by a 
pull-through procedure to create a functional 
anastomosis between the normally innervated 
bowel and the anus. The Soave procedure, first 
described in 1964 by Dr. Guido Soave, 
revolutionized the surgical management of HD by 
preserving the anal sphincter mechanism and 
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allowing for improved fecal continence compared 
to earlier techniques [4]. 

Traditionally, the Soave procedure has been 
performed via an open surgical approach, which 
involves a transanal dissection of the aganglionic 
segment followed by a mucosal sleeve creation and 
anastomosis. While effective, this approach is 
associated with significant postoperative pain, 
prolonged hospital stay, and delayed recovery [5]. 

In recent years, laparoscopic-assisted techniques 
have gained popularity in the surgical management 
of HD, offering potential benefits such as reduced 
surgical trauma, shorter hospitalization, and faster 
recovery times [6]. Laparoscopic-assisted Soave's 
pull-through combines the advantages of minimally 
invasive surgery with the principles of the Soave 
procedure, aiming to optimize outcomes while 
minimizing morbidity [7]. 

Several studies have demonstrated the feasibility 
and safety of laparoscopic-assisted Soave's pull-
through in children with Hirschsprung's disease, 
with comparable outcomes to traditional open 
techniques in terms of postoperative complications, 
fecal continence, and long-term bowel function 
[8,9,10]. However, further research is needed to 
evaluate the long-term efficacy and potential 
advantages of this approach compared to open 
surgery, particularly in terms of functional 
outcomes, quality of life, and cosmesis. 

In this study, we aimed to evaluate the 
perioperative outcomes, and long-term functional 
outcome of laparoscopic-assisted Soave's pull-
through in children with Hirschsprung's disease. By 
synthesizing existing evidence and sharing our 
clinical experience, we hope to contribute to the 
ongoing optimization of surgical management 
strategies for children with Hirschsprung's disease. 

Materials and Methods 

Study Design 

This study was designed as a retrospective analysis 
of pediatric patients with Hirschsprung's disease 
who underwent laparoscopic-assisted Soave's pull-
through procedure at tertiary care center of 
Andaman and Nicobar Islands in the last ten years 
between July 2012 and June 2022. 

Patient Selection 

Children aged 0-18 years diagnosed with 
Hirschsprung's disease confirmed by clinical 
history, physical examination, contrast enema, 
rectal biopsy demonstrating absence of ganglion 
cells, and/or genetic testing. Patients with 
comorbidities precluding laparoscopic surgery, 
previous surgical interventions for Hirschsprung's 
disease, or incomplete medical records. 

Data Collection 

This encompassed demographic details such as age, 
sex, weight, and underlying medical conditions. 
Preoperative evaluation findings, including 
symptoms, diagnostic studies, and associated 
anomalies, were meticulously documented. 
Surgical details were extracted from operative 
reports, encompassing the surgical approach, 
procedure performed, operative time, and 
intraoperative findings. Perioperative outcomes, 
such as length of hospital stay, intraoperative 
complications, postoperative complications, and 
instances necessitating reoperation, were 
meticulously recorded. Postoperative follow-up 
data, crucial for assessing long-term outcomes, 
were obtained from outpatient clinic notes, 
focusing on parameters such as bowel function, 
fecal continence, stooling frequency, and quality of 
life. Surgical notes, pathology reports, and 
outpatient clinic records were extensively utilized 
for comprehensive data extraction, ensuring a 
thorough understanding of patient profiles and 
outcomes throughout the study period. 

Surgical Technique 

The laparoscopic-assisted Soave's pull-through was 
conducted by a multidisciplinary team of 
experienced pediatric surgeons specialized in 
minimally invasive surgery techniques, with each 
surgeon having performed a minimum of 10 
procedures. A standardized surgical approach, 
adapted from established protocols [11], guided the 
procedure. Patients were positioned supine with 
legs apart and secured to the operating table to 
facilitate optimal access and patient stability 
throughout the surgery. Pneumoperitoneum was 
established by carbon dioxide insufflation, 
maintaining intra-abdominal pressure at 
approximately 12 mmHg, which was continuously 
monitored to ensure stability during the procedure 
and minimize the risk of gas embolism. Trocars 
were strategically placed (usually 3 or 4) under 
direct vision to provide adequate access to the 
abdominal cavity while minimizing trauma to 
surrounding structures. The aganglionic segment 
was meticulously mobilized, with the transition 
zone confirmed via frozen section biopsy to ensure 
precise identification of the resection margins. 
Rectal dissection was performed transanally using 
open instruments, including graspers, dissectors, 
and energy devices, under direct vision provided by 
the laparoscope. Care was taken to avoid injury to 
surrounding structures, such as the pelvic nerves 
and blood vessels. The creation of the mucosal 
sleeve was accomplished utilizing energy-based 
devices or staplers to ensure precise dissection and 
minimize mucosal trauma. Anastomosis between 
the ganglionic pull through bowel and rectum 1 cm 
proximal to the dentate line was performed 
transanally. In cases where laparoscopic assistance 
was utilized, careful dissection and handling of 
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tissues were maintained to minimize the risk of 
injury and ensure optimal anastomotic alignment. 
Attention to detail was given to defect and port site 
closure using absorbable sutures and skin closure 
devices to minimize the risk of hernias or wound 
complications. Drain placement was determined 
based on surgeon discretion, with the decision 
guided by factors such as intraoperative bleeding, 
extent of dissection, and individual patient 
characteristics. Intraoperative complications, if 
encountered, were meticulously documented and 
managed promptly and appropriately to ensure 
optimal patient outcomes and minimize the risk of 
postoperative complications. 

Perioperative management 

Perioperative care adhered to standardized 
protocols, beginning with preoperative bowel 
preparation and administration of antibiotic 
prophylaxis to mitigate the risk of postoperative 
infections. Postoperative pain management was 
tailored to individual patient needs, following 
institutional guidelines that included the 
administration of oral analgesics and, when 
necessary, the provision of patient-controlled 
analgesia to ensure optimal pain control and 
comfort. Early enteral feeding was initiated 
postoperatively, gradually advancing as tolerated 
by the patient to promote gastrointestinal function 
and expedite recovery. Throughout the 
postoperative period, vigilant monitoring for 
complications such as wound infections, 
anastomotic leaks, strictures, and ileus was 
conducted, with prompt intervention and 
management implemented as needed to optimize 
patient outcomes and minimize the impact of 
adverse events on recovery. 

Follow up 

Following surgery, patients underwent 
comprehensive follow-up care through scheduled 
outpatient clinic visits at regular intervals 
postoperatively, including assessments at 1 week, 1 
month, 3 months, 6 months, and annually 
thereafter. During these visits, a multidisciplinary 
team monitored patients' progress, evaluating 
various aspects of their health and surgical 
outcomes. Long-term follow-up data were collected 
to assess bowel function, fecal continence, stooling 
frequency, and overall quality of life using 
validated scoring systems, such as the 
Hirschsprung's Disease Bowel Function Score, 
which provided objective measures to gauge 
patients' functional outcomes over time [11]. 
Additionally, complications arising 
postoperatively, such as anastomotic leaks, 
strictures, fecal incontinence, and instances 

necessitating reoperation, were diligently 
documented and managed during follow-up visits, 
ensuring prompt intervention and optimization of 
patient care to achieve favorable long-term 
outcomes. 

Outcome Measures 

Primary outcome measures included intraoperative 
complications, postoperative complications 
(classified according to Clavien-Dindo 
classification), [12], length of hospital stay, time to 
full enteral feeds, and time to passage of stool. 
Long-term functional outcomes, including fecal 
continence, constipation, and bowel function, were 
assessed through clinical evaluation and patient-
reported outcomes during follow-up visits. 

Statistical Analysis 

Statistical analysis conducted using SPSS, version 
20.0. Descriptive statistics were used to summarize 
patient characteristics and surgical outcomes. 
Continuous variables were reported as mean ± 
standard deviation or median with interquartile 
range, while categorical variables were presented 
as frequencies and percentages. Comparative 
analyses between subgroups were performed using 
appropriate statistical tests, including t-tests, and 
chi-square tests, as applicable. Statistical 
significance was set at p < 0.05. 

Ethical Considerations 

This study was conducted in accordance with the 
principles of the Declaration of Helsinki and 
approved by the Institutional Review Board. 
Patient confidentiality was strictly maintained, and 
informed consent was obtained from all 
participants or their legal guardians. 

Results 

A total of 49 patients underwent the procedure, 
with a mean age of 2.8 years (± 1.2) and a slightly 
higher proportion of males (65.3%) than females 
(34.7%). The mean weight at surgery was 10.6 kg 
(± 2.3). Associated anomalies were observed in 
24.5% of cases, with the most common 
preoperative symptoms being constipation (57.1%) 
and abdominal distension (30.6%). Diagnostic 
studies, including contrast enema and rectal biopsy, 
were performed in all patients. The mean length of 
the aganglionic segment was 9.1 cm (± 2.5), with a 
mean distance from the anal verge of 5.0 cm (± 1.3) 
and a mean rectal diameter of 3.5 cm (± 0.7). 
Comorbidities were present in 20.4% of patients, 
and 8.2% had a history of previous surgeries (Table 
1). 
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Table 1: Demographic and preoperative characteristics of the study participants (N=49) 
Variable Laparoscopic Soave's Pull-Through (n=49) 

Mean ± SD or Frequency (%) 
Age (years) 2.8 ± 1.2 
Sex 
Male 32 (65.3%) 
Female 17 (34.7%) 
Weight at Surgery (kg) 10.6 ± 2.3 
Associated Anomalies 12 (24.5%) 
Preoperative Symptoms 
Constipation 28 (57.1%) 
Abdominal distension 15 (30.6%) 
Diagnostic Studies 
Contrast Enema 49 (100%) 
Rectal Biopsy 49 (100%) 
Length of Aganglionic Segment (cm) 9.1 ± 2.5 
Distance from Anal Verge (cm) 5.0 ± 1.3 
Rectal Diameter (cm) 3.5 ± 0.7 
Comorbidities 10 (20.4%) 
Previous Surgeries 4 (8.2%) 
 
The mean operative time was 160.9 minutes (± 
35.4). Conversion to open surgery was required in 
6.1% of cases (n=3), though no intraoperative 
complications were encountered, indicating a 
favorable intraoperative course. Drain placement 
was performed in the majority of cases (81.6%, 
n=40) to facilitate postoperative drainage and 
optimize patient recovery. Transition zone 
localization via frozen section biopsy was 
successfully achieved in all patients (100%, n=49), 

ensuring accurate identification of the aganglionic 
segment.  

The mucosal sleeve creation was predominantly 
accomplished using energy-based devices (91.8%, 
n=45), with staplers utilized in a smaller proportion 
of cases (8.2%, n=4). Regarding the anastomosis 
technique, transanal anastomosis was utilized in the 
all the cases (Table 2). 

 
Table 2: Intraoperative outcomes of the laparoscopic Soave's pull-through among study participants 

(N=49) 
Variable Laparoscopic Soave's Pull-Through (n=49) 

Mean ± SD or Frequency (%) 
Operative Time (minutes) 160.9 ± 35.4 
Conversion to Open Surgery 3 (6.1%) 
Intraoperative Complications 0 (0.0%) 
Drain Placement 40 (81.6%) 
Transition Zone Localization (Frozen Section Biopsy) 49 (100.0%) 
Mucosal Sleeve Creation Method 
Energy-based Devices 45 (91.8%) 
Staplers 4 (8.2%) 
 
The mean length of hospital stay was 7.5 days (± 
2.4), indicating a relatively short duration of 
hospitalization postoperatively. Postoperative 
complications were observed in 24.5% of cases 
(n=12). These complications included wound 
infections (6.1%, n=3), anastomotic leaks (4.1%, 
n=2), strictures (8.2%, n=4), and ileus (6.1%, n=3). 
Reoperation was required in 4.1% of cases (n=2), 

indicating the need for additional surgical 
intervention in a minority of patients. Bowel 
function at discharge, as assessed by the 
Hirschsprung's Disease Bowel Function Score, had 
a mean score of 8.5 (± 2.0), suggesting satisfactory 
bowel function in the immediate postoperative 
period (Table 3). 
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Table 3: Perioperative outcomes following laparoscopic Soave's pull-through among study participants 
(N=49) 

Variable Laparoscopic Soave's Pull-Through (n=49) 
Mean ± SD or Frequency (%) 

Length of Hostal Stay (days) 7.5 ± 2.4 
Postoperative Complications 12 (24.5%) 
 Wound Infections 3 (6.1%) 
 Anastomotic Leaks 2 (4.1%) 
 Strictures 4 (8.2%) 
 Ileus 3 (6.1%) 
Reoperation 2 (4.1%) 
Bowel Function at Discharge (HD Bowel Function Score) 8.5 ± 2.0 
 
At the assessment follow-up, patients exhibited 
favorable outcomes, with a mean HD Bowel 
Function Score of 9.2 (± 1.5), indicating 
satisfactory bowel function. Fecal continence was 
present in the majority of patients (81.6%, n=40), 
while a small proportion experienced fecal 
incontinence (18.4%, n=9).  

Stooling frequency was predominantly 1-2 
times/day in 61.2% of patients (n=30), with a 
minority experiencing stooling frequency 
exceeding twice a day (38.8%, n=19). Quality of 
life assessments revealed that the majority of 

patients reported a good quality of life (87.8%, 
n=43), although a minority perceived their quality 
of life as fair/poor (12.2%, n=6).  

Regarding the need for bowel management, the 
majority of patients required no additional 
management (71.4%, n=35), while some relied on 
medication (16.3%, n=8) or enemas (12.2%, n=6) 
for bowel management. Additionally, the need for 
additional surgeries was low, with 85.7% of 
patients (n=42) not requiring further surgical 
interventions and 14.3% (n=7) undergoing 
additional surgeries (Table 4). 

 
Table 4: Long-term functional outcomes and follow-up assessments following laparoscopic Soave's pull-

through among study participants (N=49) 
Assessment at Follow-Up Laparoscopic Soave's Pull-Through (n=49) 

Mean ± SD or Frequency (%) 
Bowel Function (HD Bowel Function Score) 9.2 ± 1.5 
Fecal Continence 
Present 40 (81.6%) 
Absent 9 (18.4%) 
Stooling Frequency 
1-2 times/day 30 (61.2%) 
>2 times/day 19 (38.8%) 
Quality of Life 
Good 43 (87.8%) 
Fair/Poor 6 (12.2%) 
Need for Bowel Management 
None 35 (71.4%) 
Medication 8 (16.3%) 
Enemas 6 (12.2%) 
Need for Additional Surgeries 
None 42 (85.7%) 
Yes 7 (14.3%) 
 
Among the complications recorded, anastomotic 
leaks were observed in 2.0% of cases (n=1), while 
strictures were reported in 4.1% of cases (n=2). 
Faecal incontinence was documented in 6.1% of 
cases (n=3), indicating some challenges in bowel 
control postoperatively. The need for reoperation 
was noted in 2.0% of cases (n=1), indicating the 

necessity for additional surgical intervention in a 
minority of patients. Additionally, enterocolitis, 
bowel obstruction, and constipation were each 
reported in 2.0% of cases (n=1), highlighting a 
spectrum of postoperative complications 
encountered during the follow-up period (Table 5). 
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Table 5: Complications observed during the follow-up period after laparoscopic Soave's pull-through 
among study participants (N=49) 

Complication Type Laparoscopic Soave's Pull-Through (n=49) 
Number (%) 

Anastomotic Leaks 1 (2.0%) 
Strictures 2 (4.1%) 
Faecal Incontinence 3 (6.1%) 
Need for Reoperation 1 (2.0%) 
Enterocolitis 1 (2.0%) 
Bowel Obstruction 1 (2.0%) 
Constipation 4 (8.2%) 
 
Discussion 
Hirschsprung's disease poses a significant 
challenge in pediatric surgery, necessitating 
effective surgical management to alleviate 
symptoms and improve long-term outcomes [13]. 
In this study, we evaluated the efficacy and 
outcomes of laparoscopic Soave's pull-through in 
children with Hirschsprung's disease. Our findings 
demonstrate several key aspects worthy of 
discussion, including perioperative outcomes, long-
term functional results, and comparison with 
existing literature. 

Perioperative Outcomes 

The perioperative outcomes observed in our study 
reflect the safety and feasibility of laparoscopic 
Soave's pull-through in the pediatric population. 
The mean operative time of 160.9 minutes aligns 
with previous studies by Georgeson et al., and 
Ishikawa et al., highlighting the efficiency of the 
laparoscopic approach in achieving surgical goals 
while minimizing procedural duration [14,15].  

Notably, the low conversion rate to open surgery 
(6.1%) underscores the technical feasibility and 
proficiency of the surgical team in performing 
laparoscopic procedures in children with 
Hirschsprung's disease. 

Moreover, the absence of intraoperative 
complications in our study is encouraging and 
indicative of meticulous surgical technique and 
patient selection. These findings corroborate 
previous studies by Ishikawa et al., and Kubota et 
al., advocating for the safety and efficacy of 
laparoscopic techniques in the management of 
Hirschsprung's disease [15,16]. The high rate of 
successful transition zone localization (100%) 
further underscores the precision and accuracy 
afforded by laparoscopic approaches in identifying 
the aganglionic segment, thereby facilitating 
optimal surgical management and minimizing the 
risk of residual disease [16]. 

Comparison with Other Studies 

When compared with existing literature, our 
findings are consistent with previous studies 
demonstrating favorable outcomes following 

laparoscopic Soave's pull-through. For instance, the 
mean length of hospital stay in our study (7.5 days) 
aligns with the reported range of 5-10 days in other 
studies by Nguyen et al., Zhang et al., and Li et al., 
reflecting the standardized postoperative care 
protocols and enhanced recovery pathways 
implemented in contemporary pediatric surgical 
practice [17,18,19].  

Similarly, the incidence of postoperative 
complications (24.5%) observed in our study is 
within the range reported in the studies by Tang et 
al., and Deng et al, with wound infections, 
anastomotic leaks, strictures, and ileus being the 
most commonly encountered complications 
[20,21]. The relatively low rate of complications, 
coupled with the successful preservation of bowel 
function at discharge (mean HD Bowel Function 
Score of 8.5), underscores the overall safety and 
efficacy of laparoscopic Soave's pull-through in 
achieving favorable short-term outcomes in 
children with Hirschsprung's disease. 

Long-Term Functional Outcomes 

Beyond the perioperative period, our study 
provides valuable insights into the long-term 
functional outcomes and quality of life following 
laparoscopic Soave's pull-through. The mean HD 
Bowel Function Score of 9.2 reflects excellent 
bowel function and underscores the durable 
efficacy of the surgical intervention in restoring 
normal gastrointestinal physiology. Furthermore, 
the high rate of fecal continence (81.6%) and 
favorable stooling frequency (1-2 times/day in 
61.2% of patients) highlight the sustained 
functional benefits afforded by laparoscopic 
Soave's pull-through in promoting continence and 
regular bowel habits [22,23]. 

The successful restoration of bowel function 
following laparoscopic Soave's pull-through can be 
attributed to the meticulous dissection and 
preservation of the enteric nervous system during 
surgery [24].  

By excising the aganglionic segment and creating 
anastomosis between the healthy bowel and 
rectum, the procedure aims to establish coordinated 
peristalsis and enhance colonic transit, thereby 
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alleviating symptoms of constipation and 
promoting fecal continence [25,26]. Additionally, 
the minimally invasive nature of the laparoscopic 
approach minimizes surgical trauma and 
accelerates postoperative recovery, enabling earlier 
initiation of enteral feeding and facilitating rapid 
restoration of bowel function [27]. 

Conclusion 

In conclusion, our study demonstrates the safety, 
feasibility, and efficacy of laparoscopic Soave's 
pull-through in children with Hirschsprung's 
disease. The procedure offers favorable 
perioperative outcomes, including low rates of 
complications and preservation of bowel function, 
while also yielding excellent long-term functional 
outcomes and quality of life. These findings 
underscore the importance of laparoscopic 
techniques in the contemporary management of 
Hirschsprung's disease and highlight the potential 
for optimized surgical outcomes and enhanced 
patient well-being. Further prospective studies and 
long-term follow-up are warranted to validate our 
findings and elucidate the enduring benefits of 
laparoscopic Soave's pull-through in this patient 
population. 
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