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Hirschsprung’s disease (HSD) is a congenital disorder of the enteric nervous system (ENS) due
to defective migration of neural crest cells, resulting in a segment of the colon without ganglion
cells which leads to functional obstruction of the intestines. The disease affects 1 in 5,000 live
births, with males being more commonly affected. Surgical resection is often required for man-
agement, although 30-50% of patients may experience persistent symptoms. This study aims to
evaluate the clinical presentation, diagnostic methods, extent of aganglionosis, and surgical out-
comes of pediatric Hirschsprung’s disease at Benghazi Children’s Hospital (2019-2024), with
particular focus on gender differences and complications such as Hirschsprung-associated en-
terocolitis. A retrospective study was carried out by reviewing the medical records of 116 pa-
tients who were diagnosed with Hirschsprung disease and came for follow-up to receive the de-
signed treatment in the Pediatric Surgery Department at Benghazi Children’s Hospital between
2019-2024. Of the 116 patients, 88 were males, and 28 were females, with a predominant age of
1-5 years old. Most of the patients had short-segment disease (75%) and were diagnosed with
rectal biopsy (93%). Colostomy was performed as a temporary measure in most of the cases
(72%), with reported complications of enterocolitis in 56%. This 5 years study suggests a higher
incidence of HSD in Benghazi and the importance of increasing public awareness of the symp-
toms can promote early medical visits and early diagnosis in the neonatal period which may re-
duce the complexity of the disease and the need for multiple surgeries

1. Introduction

Hirschsprung’s disease (HSD) is a congenital disorder of the en-

genes such as RET, EDNRB, and GDNF contributing to the disease's
development (Bolk et al, 2000; Amiel and Lyonnet, 2001). Muta-
tions in the RET proto-oncogene are found in 35% of sporadic and

teric nervous system (ENS) due to incomplete migration of neural
crest-derived neuroblast into the colon, causing the absence of gan-
glion cells in affected segments. This results in a functional intesti-
nal obstruction, which leads to distension of the proximal colon.

The disease typically presents after birth with symptoms like
delayed meconium passage and abdominal distension (Torroglosa
et al,, 2016), with 65% of cases diagnosed before 1 month of age
and 95% before 1 year (Harrison et al., 1986). The disease is rare
in adults, though some cases have been reported up to 74 years old
(Menezes et al., 2006). Sibling studies show increased risk, partic-
ularly in cases of total colonic involvement (Bradnock et al., 2017).
The disease affects 1 in 5,000 live births, with males being more
commonly affected (Bradnock et al.,, 2017). Surgical resection is of-
ten required for management, although 30-50% of patients may ex-
perience persistent symptoms (Thakkar et al,, 2017).

While most cases of Hirschsprung’s disease are not familial, the
condition is categorized as a neurocristopathy, with defects in

49% of familial cases (Lof Granstrom and Wester 2017; Stewart
and von Allmen, 2003). Various other conditions, including Down
syndrome and congenital anomalies, are also associated with HSD
(Stewart and von Allmen, 2003).

Symptoms vary by age and severity. In neonates, delayed me-
conium passage, bilious vomiting, abdominal distension, and enter-
ocolitis are common. In older children, chronic constipation, ab-
dominal distension, and explosive stools may occur. In rare adult
cases, long-standing constipation and abdominal discomfort were
noted (Roorda et al,, 2019; Trovalusci et al, 2025). Diagnosis of
HSD is confirmed through a combination of clinical evaluation, im-
aging (contrast enema), and rectal biopsy. The transition zone be-
tween ganglionic and aganglionic bowel is often visible on imaging
studies. However, rectal biopsy confirms the absence of ganglion
cells, aiding in definitive diagnosis (Proctor et al.,, 2003; Kessmann,
2006, Trovalusci et al., 2025).
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Surgical intervention is the primary treatment, often through a
pull-through procedure (Lindert et al., 2024), to remove the agan-
glionic segment. Newer techniques, such as single-stage trans-anal
pull-through, have improved outcomes by reducing pain and hos-
pitalization (Zhang et al., 2022). Post-operative complications in-
clude enterocolitis, fecal incontinence, and residual constipation.
Long-term care focuses on managing bowel function and prevent-
ing complications (Pakarinen and Mutanen, 2024). However, while
surgical outcomes are generally positive, long-term challenges per-
sist, including issues with bowel function, incontinence, and growth
concerns in syndromic cases. Psychosocial impacts are significant,
especially in children, affecting their quality of life (Hameed et al.,
2024).

This study aims to evaluate the clinical presentation, diagnostic
methods, extent of aganglionosis, and surgical outcomes of pediat-
ric Hirschsprung’s disease at Benghazi Children’s Hospital (2019-
2024), with particular focus on gender differences and complica-
tions such as Hirschsprung-associated enterocolitis (HAEC).

2. Methods

2.1. Study Design: A retrospective study was conducted at the De-
partment of Pediatric Surgery, Benghazi Children’s Hospital, Libya.
The study reviewed medical records of patients diagnosed with
HSD who underwent surgical treatment and/or follow-up between
October 2019 and November 2024.

2.2. Study Population: The study included all pediatric patients
(aged <1 to 17 years) of both sexes diagnosed with any form of
Hirschsprung’s disease during the study period. Diagnosis was
based on clinical presentation and confirmed by histopathological
analysis of rectal biopsy specimens. Patients with incomplete med-
ical records or uncertain diagnoses were excluded.

2.3. Data Collection: Patient data were collected retrospectively
from archived medical records as following:

e Demographic data: age at diagnosis and sex.

e (Clinical features: family history of HD and presenting
symptoms including abdominal distension, vomiting, con-
stipation, diarrhea, fever, and delayed passage of meco-
nium.

e Diagnostic procedures: rectal biopsy findings and colono-
scopic assessment to determine the extent of agangliono-
sis (classified as short-segment or long-segment HSD)

e  Surgical interventions and complications: type of surgical
procedure performed, including colostomy, pull-through
surgery, and/or colon dilation

2.4. Statistical Analysis: Data were entered and processed using
Microsoft Excel (version 2010). Descriptive statistics were used to
summarize patient characteristics, clinical features, and surgical in-
terventions. Categorical variables were analyzed using the Chi-
square test to assess associations between clinical variables, in-
cluding gender and postoperative complications. A p-value < 0.05
was considered statistically significant.

2.5. Ethical approval: This study was conducted in accordance
with the ethical principles outlined in the Declaration of Helsinki.
Ethical approval was obtained from the Institutional Review Com-
mittee of Benghazi Children’s Hospital prior to data collection. Pa-
tient confidentiality was strictly maintained throughout the study,
and all data were anonymized before analysis.

3. Results

3.1. Age Group and Gender Distribution: A total of 116 cases of
HSD were identified between October 2019 and November 2024.
Patient ages at the time of diagnosis ranged from infancy to 17
years, with the pre-school age group (1-5 years) being the predom-
inant age group (Fig. 1). Of the 116 patients, 88 (76%) were male
and 28 (24%) were female, yielding a male-to-female ratio of ap-
proximately 3:1 (Fig. 2).
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Fig. 1. Age Distribution of Patients with Hirschsprung’s Disease.
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Fig. 2. Gender Distribution of Hirschsprung’s Disease Cases

3.2. Annual distribution of diagnosed cases: The annual distri-
bution of newly diagnosed HSD cases varied over the study period.
Data showed that the lowest number of cases was recorded in 2019
(9 cases, 7.8%), while the highest number was in 2020 (27 cases,
23%). This was followed by a gradual decline in the number of
cases in the subsequent years. As of November 2024, 12 new cases
had been diagnosed, which was about 10% of the total cases (Fig.
3).
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Fig. 3: Proportions of Hirschsprung’s disease cases diagnosed annu-
ally from 2019 to 2024

3.3. Family History: A positive family history of HSD was reported
in 13 patients (11%), while the remaining103 cases (89%) had no
known familial predisposition (Fig. 4).

3.4. Clinical presentation: Abdominal distension was the most
frequent symptom in HSD patients, which was reported in 30%.
This was followed by vomiting, constipation, and diarrhea (18%,
21%, and 10%, respectively). Delayed passage of meconium a hall-
mark neonatal sign of HSD was documented in only 6% of cases

(Fig. 5).
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Fig. 4: Prevalence of positive family history of Hirschsprung’s disease
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Fig. 5: Frequency of Symptoms in Hirschsprung’s Disease Patients

3.5. Diagnostic Evaluation: Rectal biopsy was performed in 108
patients (93%) to confirm the diagnosis of HSD. In the remaining 8
cases (7%), no biopsy was documented in the medical records.
Based on histopathological findings, short-segment aganglionosis
was the most common subtype, observed in 87 patients (75%).
Long-segment aganglionosis was identified in 29 patients (25%)
(Fig. 6). No cases of total colonic aganglionosis were reported. A
Chi-square test revealed no significant association between gender
and the type of aganglionosis (Table 1), both have similar distribu-
tion with no significant difference (p > 0.05).
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Fig. 6. Distribution of aganglionosis extent among Hirschsprung’s dis-
ease patients

Table 1

The distribution of short-segment versus long-segment aganglionosis by
gender. No statistically significant association was observed between gen-
der and the type of aganglionosis,

Extent of aganlionosis
Short segment agan- | Long segmentagan- | To-
gliosis gliosis tal
Gen- Male 66 (75%) 22 (25%) 88
der | Female 21 (75%) 7 (25%) 28
Total 87 29 116

3.6. Surgical Management: Colostomy was performed as a tempo-
rary surgical intervention in 84 patients (72%), typically as part of
a staged approach to definitive surgery. In contrast, 32 patients
(28%) did not undergo colostomy, either due to direct definitive
surgery or lack of documentation.

Pull-through surgery, the standard definitive procedure for
HSD, was performed in 51 patients (44%). However, surgical rec-
ords did not specify the exact technique used (e.g., Swenson, Soave,
or Duhamel) in many cases. Additionally, colon dilation was per-
formed in 24 patients (21%) as part of their surgical or preopera-
tive management (Fig. 7).
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Fig. 7. The proportions of the use of colostomy, pull-through surgery
and colon dilation in the management of patients with Hirschsprung’s
disease

3.7. Complications: Hirschsprung-associated enterocolitis (HAEC)
was the most frequently documented postoperative complication,
affecting 65 patients (56%) (Figure 8). A Chi-square testrevealed a
statistically significant association between gender and the occur-
rence of enterocolitis, with 62.5% of male patients developing en-
terocolitis compared to 35.7% of female patients (Table 2) ("p <
0.05). Mortality was reported in 5 patients (4%), with causes in-
cluding complications of enterocolitis, circulatory collapse, and
chronic intestinal inflammation.
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Fig. 8. Frequency of enterocolitis as a complication in Hirschsprung’s dis-
ease patients
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Table 2

The association between gender and the occurrence of enterocolitis. The
Chi-square test revealed a statistically significant difference between gen-
ders ("p < 0.05)

Occurrence of enterocolitis

Yes No Total
0] ** o,
Gender Male | 55 (62.5%) 33(37.5%) | 88
Female | 10 (35.7%) | 18(64.3%) | 28
Total 65 51 116

4. Discussion

Hirschsprung’s disease is a congenital disorder characterized
by the absence of the enteric nervous system (ENS) in the distal
bowel, resulting in functional intestinal obstruction. As the ENS
regulates essential bowel functions, even a short segment of agan-
glionosis can lead to serious complications, including enterocolitis,
perforation and death in some cases, in delayed treatment. Early
diagnosis and timely surgical intervention are critical in reducing
morbidity and improving long-term outcomes.

This study aimed to identify the clinical profile and assess the
problem of HSD in Benghazi, Libya over a five-year period and used
the data from medical records to ensure accurate case ascertain-
ment. A total of 116 patients were identified, with a male-to-female
ratio of approximately 3:1, which is consistent with previously re-
ported male predominance in HSD (Bhatnagar, 2013; Torroglosa et
al, 2016). However, this ratio was slightly higher than that re-
ported in Egypt (2:1) (Gad et al, 2010) and Iran (2:1) (Izadi et al,,
2007). The age distribution in our cohort further highlighted a de-
lay in diagnosis: only 25% of patients were diagnosed during the
neonatal period, in contrast to studies in high-resource settings
where up to 90% of cases are detected within the first month of life
(Pratap et al., 2007). This delayed presentation may reflect limita-
tions in early diagnostic capacity, lack of disease awareness, or so-
cioeconomic barriers to accessing specialized pediatric surgical
care.

The majority of cases in this study were sporadic (89%), with
11% reporting a positive family history. These findings align with
previous studies showing that most HSD cases are non-familial,
though genetic transmission is well-documented in certain subsets
(Lof Granstrom and Wester, 2017). The RET proto-oncogene is the
most commonly implicated gene, found in approximately 35% of
sporadic and up to 49% of familial cases (L6f Granstrom and
Wester, 2017). The inheritance pattern is complex, with incomplete
penetrance and sex-dependent expression.

The most frequently observed symptom in our cohort was ab-
dominal distension (30%), followed by constipation (21%) and
vomiting. Interestingly, delayed passage of meconium, a classical
neonatal indicator of HSD—was documented in only 6% of cases.
This is lower than expected and may again point to delays in recog-
nizing early signs or incomplete documentation in neonatal rec-
ords. Comparisons with other studies show varying symptom pat-
terns: Arshad et al. (2012) reported 50% constipation and 87% ab-
dominal distension in their cohort, while Howsawi et al. found that
bilious vomiting and abdominal distension were the most frequent
symptoms, each observed in over 60% of cases (Howsawi et al.,
2019). Bradnock et al. (2017) further emphasized that only a mi-
nority of HSD patients present with the classic triad of delayed me-
conium, abdominal distension, and bilious vomiting, underlining
the variability in presentation and the potential for misdiagnosis or
delayed referral (Bradnock et al,, 2017).

Rectal biopsy was the standard for confirming the diagnosis of
HSD and was performed in 93% of patients. Histopathological anal-
ysis revealed that 75% of cases had short-segment aganglionosis
and 25% had long-segment disease, while no cases of total colonic
aganglionosis were observed. These proportions are comparable to
other studies estimates where short-segment disease predomi-
nates (Yulianda et al., 2019).

Colostomy is often recommended before pull-through in cases
with severe enterocolitis, megacolon, or perforation. The stoma is
usually temporary, and once the bowel heals, the healthy intestine
is reconnected to the anus (Neuvonen et al, 2017; Smith et al,
2020). Our results showed that 72% of the cases underwent colos-
tomy and 44% had a pull-through procedure, which is the defini-
tive treatment for HSD involving resection of aganglionic segment
and restoring bowel continuity with normally innervated intestine
(Kessmann, 2006; Lindert et al, 2024). Colon dilation was per-
formed in 21% of patients, likely as part of preoperative decom-
pression or palliative management.

Hirschsprung-associated enterocolitis (HAEC) remains one of
the most serious complications, and it was observed in 56% of pa-
tients. This is on the higher end of the global spectrum, where rates
typically range from 20% to 50% (Smith et al, 2020). The high in-
cidence in our cohort could be related to delayed diagnosis
(Trovalusci et al.,, 2025), extensive aganglionosis, or limited access
to specialized postoperative care. HAEC is thought to result from a
combination of fecal stasis, altered intestinal microbiota, and mu-
cosal immune dysregulation. Its incidence generally declines over
time as mucosal immunity matures (Hagens et al., 2022).

A statistically significant gender difference was identified in our
cohort: 62.5% of male patients developed enterocolitis compared
to 35.7% of females. This finding supports previous studies, such
as that by Yulianda et al. (2019), which also reported higher HAEC
incidence among males. Mortality in our cohort was 4%, with
causes including severe HAEC, circulatory collapse, and chronic in-
testinal inflammation. Although relatively low, these deaths high-
light the potential severity of untreated or poorly managed HSD
complications.

5. Epidemiological Implications

While this study did not establish a definitive prevalence rate
due to the absence of live birth data for Benghazi, the identification
of 116 cases over five years suggests a substantial disease burden.
For comparison, a 25-year study conducted in Boston identified
179 cases, equating to approximately 6-7 cases per year (Ryan et
al, 1992). Our findings suggest a potentially higher incidence in
Benghazi, which may reflect genetic clustering, regional population
characteristics, or improved diagnostic capture in recent years.
However, definitive conclusions require population-based studies
and better national reporting systems.

6. Conclusion

This study provides valuable insights into the clinical profile
and management of Hirschsprung’s disease in Benghazi. The high
number of cases, delayed diagnosis, and elevated rate of postoper-
ative enterocolitis underscore the need for improved early detec-
tion and standardized treatment protocols. Greater public and pro-
fessional awareness, particularly regarding atypical or late presen-
tations, may aid in reducing diagnostic delays and complications.
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