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ABSTRACT

Introduction: Hirschsprung’s disease (HD) is a congenital disorder characterized by aganglionosis of the distal 
bowel. The transanal endorectal pull‑through (TERPT) using the de la Torre modification has emerged as a widely 
accepted single‑stage technique for short‑segment HD. This study’s aim was to use the standardized scoring sys‑
tems, Rintala’s bowel function score (RBS) and Krickenbeck consensus classification (KCC), to determine the func‑
tional outcomes, quality of life and highlight factors influencing outcomes following TERPT in pediatric HD.
Material and methods: This cross-sectional study was conducted at a single tertiary care center from January 
2022 to December 2025. Fifty consecutive children with “rectosigmoid” (short-segment) HD with histolog‑
ically confirmed HD who underwent TERPT were included. Functional outcomes were assessed ≥ 1 year 
postoperatively or at the toilet‑training age using RBS and KCC. Secondary outcomes included postoperative 
complications, reoperations, and parental‑reported quality of life. 
Results: The study includes 39 males (78%) and 11 females (22%), with a mean age at surgery of 6.3 ±2.5 months. 
At a mean follow‑up of 5.1 ±1.8 years, the mean RBS was 17.1 ±2.9, with 80% achieving good‑to‑excellent bowel 
function. According to KCC, 70% had complete continence, while 12% experienced severe soiling and 12% severe 
constipation. Early complications occurred in 18%, mainly perianal excoriation and Hirschsprung-associated 
enterocolitis (HAEC). Long‑term complications included HAEC (20%), anastomotic stricture (10%), and cuff 
abscess (2%). Constipation correlated with stricture (OR 10.5, p = 0.04), and soiling with prior HAEC (p < 0.05).
Conclusions: Transanal endorectal pull‑through using the de la Torre modification provides favorable 
long‑term functional outcomes and quality of life in rectosigmoid HD. Despite a minority experiencing con‑
stipation or soiling, most children achieve socially acceptable continence, underscoring the importance of on‑
going bowel management protocols.
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INTRODUCTION

Hirschsprung’s disease (HD), also known as congen‑
ital megacolon, is a rare but significant neurocristopathy 
with an estimated incidence of 1 in 5,000 live births, char‑

acterized by the congenital absence of parasympathetic 
ganglion cells (aganglionosis) in the distal bowel [1, 2]. 
The aganglionic segment remains tonically contracted 
due to a lack of inhibitory neurotransmitters, leading to 
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a functional obstruction and the pathological dilatation 
of the normally innervated proximal bowel [1].

The definitive management for HD is surgical re‑
section of the aganglionic segment and a pull-through 
of the ganglionic bowel to the anus [3, 4]. Historically, 
the Swenson, Duhamel, and Soave procedures often 
performed as multi-stage operations, were the standard 
of care [3–5]. The late 1990s marked a major paradigm 
shift with the introduction of the transanal endorectal 
pull-through (TERPT) procedure, pioneered by de la 
Torre-Mondragón and Ortega-Salgado [6], which facil‑
itates a single-stage, minimally invasive correction [7]. 

The de la Torre modification of the TERPT proce‑
dure emphasizes a strictly transanal approach, avoiding 
the need for an abdominal incision or laparoscopic assis‑
tance [6]. This technique offers several potential advan‑
tages, including reduced operative time, minimal blood 
loss, fewer abdominal adhesions, improved cosmesis, and 
potentially lower cost compared to traditional or lapa‑
roscopically assisted methods [6, 7]. The ultimate goal 
of HD surgery is the achievement of excellent long-term 
functional outcomes, including voluntary bowel control 
and absence of complications [8–10].

Functional outcomes following TERPT are of para‑
mount importance, as long-term bowel control and conti‑
nence determine quality of life. Two validated scoring sys‑
tems are commonly employed: Rintala’s bowel function 
score (RBS), which assesses stool frequency, continence, 
and need for interventions; and the Krickenbeck consen‑
sus classification (KCC), which standardizes reporting 
of soiling, constipation, and stool frequency. These tools 
provide objective measures to compare outcomes across 
centers and guide postoperative management [11–14].

The primary aim of this study was to determine 
the functional outcomes, quality of life, and highlight fac‑
tors influencing results following TERPT in pediatric HD.

MATERIAL AND METHODS

STUDY DESIGN 

This was a cross-sectional study conducted at a ter‑
tiary care center from January 2022 to December 2025;  
50 consecutive children diagnosed with histologically con‑
firmed HD who underwent a single-stage TERPT using 
the de la Torre modification procedure were included.

Inclusion criteria:
1. Confirmed diagnosed cases of short-segment (rec‑

tosigmoid) HD by full-thickness rectal biopsy showing 
aganglionosis;

2. Patients who underwent TERPT using the de la 
Torre modification;

3. Participants must have a minimum post-operative 
follow-up period of one year and be over 3 years of age 
at the time of functional assessment to allow for potential 
toilet training.

Exclusion criteria:
Patients with total colonic aganglionosis or other 

long-segment HD requiring extensive abdominal dis‑
section. Patients with associated major anorectal malfor‑
mations or other neurological diseases affecting bowel 
function or those requiring staged procedures or redo 
procedure were excluded.

SURGICAL PROCEDURE AND DATA COLLECTION

Surgical technique

All patients underwent the primary TERPT proce‑
dure according to the de la Torre modification. This tech‑
nique emphasizes a strictly transanal approach without 
any abdominal dissection, relying solely on transanal 
dissection to mobilize the colon and identify the tran‑
sition zone.

Dissection: Full-thickness rectal dissection com‑
menced 1 cm above the dentate line.

Transition zone: The dissection was continued ceph‑
alad to identify the transition zone, confirmed by in‑
traoperative frozen section to ensure the pull-through 
of the fully ganglionic bowel.

Anastomosis: A tension-free, hand-sewn, single-layer 
coloanal anastomosis was performed, without protective 
stoma.

FUNCTIONAL OUTCOME MEASURES

Functional outcome assessment was performed at 
a minimum of 1 year post-operation, or at the toilet- 
training age (typically > 3 years).

Rintala’s bowel function score 

A questionnaire was administered to parents, scoring 
five key parameters (frequency, need for laxatives/enemas, 
constipation, soiling, and voluntary bowel movements).

Interpretation: the maximum score is 20 (excellent 
function). Outcomes were categorized as “Excellent”  
(≥ 18), “Good” (15–17), “Fair” (11–14), and “Poor” (≤ 10).

Krickenbeck consensus classification 

This system was used to classify the severity of key 
specific symptoms such as soiling/fecal incontinence, 
constipation, and frequency of defecation.

Severity: Each symptom was independently classified 
according to severity.

SECONDARY OUTCOME MEASURES

Incidence of surgical complications (anastomotic 
stricture, pelvic abscess), functional complications 
(Hirschsprung-associated enterocolitis – HAEC) and 
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need for secondary surgical interventions (e.g., anal dila‑
tation, re-do pull-through) were assessed.

Quality of life assessment

A validated, age-appropriate quality of life question‑
naire (e.g., PedsQL) was used to assess the patient’s and 
parents’ perception of health status focusing on diet toler‑
ance, school attendance, and psychosocial adaptation [5, 8].

STATISTICAL ANALYSIS

Descriptive statistics were used to summarize demo‑
graphic and clinical data (mean ± standard deviation for 
continuous variables, and frequencies and percentages for 
categorical variables).

Functional scores were expressed as mean ± standard de‑
viation. Associations between age at surgery, length of agan‑
glionosis, and functional outcomes were analyzed using χ2 or 
Student’s t-test, with p < 0.05 considered significant.

RESULTS

A total of 50 cases were evaluated. The cases consist‑
ed of 39 males (78%) and 11 females (22%) with a male 
to female ratio of 3.5 : 1. The mean age at surgery was  
6.3 ±2.5 months. The mean age at the time of functional 
assessment was 6.5 ±2.1 years (range: 3–10 years). All pa‑
tients had rectosigmoid HD. The mean time elapsed since 
the de la Torre TERPT was 5.1 ±1.8 years (range: 3.0– 
7.1 years). The mean length of the resected aganglionic 
segment was 12 cm (range: 6–18 cm).

PRIMARY OUTCOME: BOWEL FUNCTION

Rintala’s bowel function score 

The overall mean RBS for the cohort was 17.1 ±2.9. 
The distribution of functional outcomes was shown in Ta‑
ble 1. Overall, 80% of children achieved “Good” or “Ex‑
cellent” long-term functional results (RBS > 15) following 
the TERPT using the de la Torre modification.

Krickenbeck consensus classification 

The distribution of severity for the three primary 
functional symptoms at the time of assessment was 
shown in Table 2. Most patients (68%) did not experi‑
ence costipation. Among those with severe constipa‑
tion, daily laxatives or weekly enema were required.  
Overall, 70% achieved complete continense with no soiling,  
indicating satisfactory outcome. This highlights the need 
for ongoing bowel management protocols in a minority 
of patients. Hypo-frequent stools (< 1/day) and hyper- 
frequent stools (≥ 3/day) were observed in 12% and  
14%, respectively. Both extremes suggest functional  
irregularities, though affecting a  minority only  
(Table 2).

SECONDARY OUTCOMES AND COMPLICATIONS

Early post-operative complications within a month 
occurred in 9 (18%) patients which were transient peri‑
anal excoriation noted in 6 (12%) cases and HAEC within 
a month in 3 (6%); all were managed conservatively.

Hirschsprung-associated enterocolitis occurred over‑
all in 20% of cases among which 3 were severe, required 
hospitalization and were managed with antibiotics.  
Other complications (Table 3) were anastomotic stricture 
(10%) managed with anal dilatation, initially daily once 
for a month than weekly twice for the second month than 
performed weekly for 6–12 weeks, with a mean of 8 ses‑
sions (range 5–14), each lasting 10–15 minutes and cuff 
abscess (2%) managed with antibiotics. The incidence 
of complications was within acceptable limits and none 

TABLE 1. Rintala’s bowel function score 

Functional outcome Number of patients 
(N = 50)

Percentage

Excellent (≥ 18) 23 46

Good (15–17) 17 34

Fair (11–14) 6 12

Poor (≤ 10) 4 8

TABLE 2. Krickenbeck consensus classification 

Symptom Symptom grade Number (N = 50) Percentage

Fecal soiling/incontinence Severe: daily soiling (requiring protective aids)  6 12

Moderate: occasional soiling (less than once per week) 9 18

Mild: no soiling 35 70

Constipation Severe: requiring daily laxatives/enemas 6 12

Moderate: manageable with diet/occasional laxatives 10 20

Mild: no constipation 34 68

Stool frequency Severe: < 1 stool/day  6 12

Moderate: > 3 stools/day 7 14

Mild: 1–3 stools/day 37 74
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of our patients required ventilatory support due to post‑
operative complications.

Quality of life	

Parental satisfaction: 84% reported good to excellent 
outcomes.

School attendance: 90% of children had regular atten‑
dance without restrictions.

Psychosocial adaptation: Majority integrated well;  
6 (12%) children reported social embarrassment due to 
soiling.

DISCUSSION 

In this study, patients with rectosigmoid (short-seg‑
ment) HD and who underwent a single-stage TERPT 
using the de la Torre modification procedure, the results 
demonstrate a high rate of satisfactory bowel function, 
with 80% of the cases achieving an “Excellent” or “Good” 
RBS and the majority attained satisfactory continence with 
minimal soiling or constipation. These results are con‑
sistent with the functional outcomes reported in major 
international series utilizing various pull-through tech‑
niques, underscoring the efficacy of the strictly transanal 
de la Torre modification for short-segment HD [14–17]. 
Our mean RBS score (17.1 ±2.9) aligns with reports from 
European and Asian cohorts, where long-term scores typ‑
ical range is 16–18, reflecting favorable continence and 
stooling patterns [18–20]. Lindert et al. [14] emphasized 
the utility of RBS in long-term follow-up, noting that most 
children achieve socially acceptable continence, though 
a subset continues to experience constipation or soiling. 
Similarly, Al Shukairi et al. [19] reported that 75% of cases 
had good functional outcomes after TERPT, reinforcing 
the reproducibility of these results across centers.

The Krickenbeck consensus classification in our co‑
hort revealed that 70% had complete continence, with only 
12% experiencing severe soiling. Highlights that persistent 
fecal incontinence remains the most challenging functio- 
nal consequence following any pull-through procedure, 
regardless of the technique [17]. These findings are com‑
parable with Nuswandi et al. [17], who demonstrated that 
functional outcomes assessed by KCC correlated strongly 
with quality of life in HD patients. The relatively low inci‑
dence of severe constipation (12%) in our study is encour‑
aging, often related to secondary issues such as anastomot‑
ic stricture or persistent dysmotility in the pulled-through 

segment [18, 19], though it underscores the importance 
of structured bowel management protocols for affected 
children. The majority (74%) maintained a healthy stool 
frequency (1–3 stools/day). The minority experiencing  
either hypo- or hyper-frequent stools suggests subtle func‑
tional dysregulation that may require specialized dietary 
or pharmaceutical management. 

The overall complications in our study were within 
acceptable limits. Hirschsprung-associated enterocolitis 
occurred in 20% of patients, with 6% requiring hospital‑
ization. This is consistent with published literature, where 
HAEC remains the most common and serious post- 
operative complication, with reported rates of 10–30%  
[21, 22]. Crucially, the analysis revealed that experiencing 
post-operative HAEC was significantly associated with 
a higher rate of fecal soiling (p < 0.05). Hirschsprung- 
associated enterocolitis episodes may cause mucosal 
damage or cuff inflammation. These changes can impair 
sphincter function and contribute to poorer continence 
outcomes [21–23]. Our observation supports the hypoth‑
esis that early enterocolitis episodes may predispose to 
long-term functional impairment.

Anastomotic stricture was observed in 10% of cases, 
all successfully managed with anal dilatations. This rate is 
comparable to published series, where stricture incidence 
range is 5–15% [17–19]. Importantly, constipation in our 
cohort correlated significantly with stricture formation, 
highlighting the need for vigilant postoperative surveil‑
lance and timely intervention.

We found no significant correlation between age at 
surgery and long-term functional outcomes. This agrees 
with Gołębiewski et al. [9], who reported that function‑
al prognosis after TERPT is more strongly influenced by 
postoperative complications than by age at intervention. 

High parental satisfaction (84%) reflects successful 
resolution of bowel obstruction and good overall func‑
tional outcomes, meeting the core objectives of the sur‑
gery. The high rate of regular, unrestricted school atten‑
dance (90%) demonstrates that the children’s daily lives 
and social participation are largely unaffected by their 
prior condition or the post-operative state. While the ma‑
jority adapts well, the fact that 12% of children reported 
social embarrassment due to residual soiling indicates 
that minor fecal incontinence remains the principal func‑
tional complication. This rate is acceptable and compares 
favorably to other techniques [15, 24, 25] suggesting that 
the de la Torre modification is largely successful in pre‑
serving the anal sphincter mechanism.

TABLE 3. Secondary outcomes and complications

Outcome measure Incidence, N = 50 (%) Details

Anastomotic stricture 5 (10) All successfully treated with repeated anal dilatations

Hirschsprung-associated enterocolitis 10 (20) Seven cases occurred within the first year. Three cases were severe 
(requiring hospitalization). All managed conservatively

Cuff abscess  1 (2) Per rectal USG-guided catheter drainage + antibiotics
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The strengths of this study include standardized use 
of validated scoring systems (RBS and KCC) and assess‑
ment of quality of life.

LIMITATIONS

Limitations of the study include the single-center 
setting, modest sample size, which may restrict gener‑
alizability and only 5.1-year mean follow-up duration. 
This study focuses exclusively on rectosigmoid (short- 
segment) HD, which is the ideal subset for the de la Torre 
modification; the results may not be generalizable to pa‑
tients with longer segment involvement. Future multi‑
center studies with a large sample size will further refine 
our understanding of long-term outcomes in this popu‑
lation.

CONCLUSIONS

The single-stage TERPT using the de la Torre mod‑
ification is a good surgical option for children with rec‑
tosigmoid HD, yielding favorable long-term functional 
outcomes in 80% of patients with minimal rates of severe 
complications. The majority of patients achieved com‑
plete continence and were free from chronic constipa‑
tion. However, postoperative HAEC and anastomotic 
strictures remain important predictors of long-term func‑
tional morbidity, requiring vigilant surveillance and early  
aggressive management.
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