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Abstract. Aim: This study aimed to identify the clinical risk factors associated with
Hirschsprung-associated enterocolitis (HAEC) in children with Hirschsprung’s disease
(HD). Method: A total of 75 children diagnosed with HD were recruited in this observa-
tional prospective study. Then, the clinical and paraclinical symptoms of children with
Hirschsprung’s disease (n = 57) were compared to those with HAEC (n = 18). P-value
< 0.05 was considered statistically significant. Results: No significant difference was
found between the two groups in terms of age (P = 0.72), gender (P = 0.51), and fam-
ily history of HD (P = 0.25). Also, no significant difference in the rates of diarrhea (P
= 0.59) and colicky pain (P = 0.99) was observed between the two groups. However,
the rates of abdominal distension (P = 0.02) and lethargy (P = 0.01) were significantly
higher among children with HAEC. Moreover, the incidence rates of dilated loops of
bowel (P = 0.001), rectosigmoid cut-off sign (P = 0.01) and sepsis (P = 0.001) were
significantly higher in the HAEC group than in patients with HD. The incidence of pneu-
moperitoneum was higher in HAEC patients (11.1% vs 5.3% in patients with HD), but
not significantly so (P = 0.58). Moreover, no significant difference was found between
the two groups in terms of leukocytosis (P = 0.46) and the incidence of short and/or
long-segment colon aganglionosis (P = 0.65). Conclusion: Clinical symptoms of ab-
dominal distension, dilated loops of bowel, lethargy, sepsis, and pneumoperitoneum as
well as the rectosigmoid cut-off sign on the CT-scanogram may specifically indicate and
differentiate HAEC in children with Hirschsprung’s disease, which should be promptly
diagnosed and treated.
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INTRODUCTION

irschsprung’s disease (HD) or congenital
H aganglionic megacolon is caused by the ar-

rest of the development of the fetal myen-
teric nervous system (myenteric ganglion cells). Its
incidence ranges from 1 per 4400 to 1 per 7000 live
births, and about 70 to 80 percent of affected cases
are boys [1]. This disease occurs in the distal part of
the digestive tract and leads to functional obstruction
of the colon and constipation. The cause of spasm
in the distal part is not known, but the absence or in-
appropriate function of the ganglion cells, excessive
cholinergic innervation of the tissue, disproportionate
distribution of nitric oxide synthesis and interstitial
cells of Cajal dysfunction can be possible causes of
this disorder [2, 3]. In Hirschsprung’s disease, the
distal segment of the colon has no natural movement
due to a congenital absence of parasympathetic
ganglion cells. Therefore, the proximal intestine ex-
pands, which leads to functional intestinal obstruction
and puts these patients at high risk of enterocolitis.
Also, the sphincteric relaxation in response to rectal
dilatation is disturbed, which is the basis of the diag-
nostic modality of anorectal manometry [4].

Most cases of HD are diagnosed in infancy. A failure
to pass meconium within 48 hours after birth, vom-
iting and abdominal distension may be associated
with Hirschsprung’s disease, which should be differ-
entiated from hypoganglionosis, neuronal intestinal
dysplasia type A, hypothyroidism, hypercalcemia,
hypokalemia, sepsis and congestive heart failure. In
particular, the radiographic findings of HD are similar
to neuronal intestinal dysplasia type A and hypogan-
glionosis. A history of neonatal constipation, stunted
growth, abdominal distension, and empty rectal am-
pulla in rectal examination indicate HD in older chil-
dren. Full-thickness rectal biopsy is suggested as the
most reliable test to prove the diagnosis. Patients
who have been diagnosed with HD undergo correc-
tive surgery [5, 7].

Successful treatment of childrens and children with
HD depends on rapid diagnosis and early treatment,
and it can only be treated with surgical intervention.
If the disease is not diagnosed in time, serious com-
plications and even death appear [7]. Due to the va-
riety of clinical manifestations and anatomical forms
of the disease, a large number of patients have been
subjected to wrong treatment even for several years,
and their timely treatment is delayed. Obvious com-
plications after surgery have been reported to be as-
sociated with different degrees of intestinal dysgan-
glionosis and neuronal dysplasia [8, 10].

Hirschsprung-associated enterocolitis (HAEC) is the
main cause of morbidity and mortality in children with
HD. Meanwhile, its highly variable and non-specific
clinical nature often leads to a late and/or incorrect
diagnosis [7]. Accordingly, this study is intended to
identify the clinical risk factors associated with pedi-
atric HAEC.

MATERIALS AND METHODS

Study design and methods

All patients diagnosed with HD who were admitted
to the hospital and met the inclusion criteria were re-
cruited in this prospective observational study. De-
mographic and clinical data were obtained from their
medical files and recorded. The criteria proposed by
Pastor et al. [11] were used to diagnose HAEC. Inclu-
sion criteria included children (under 8 years of age)
diagnosed with biopsy-proven HD and those who
also had informed parental consent. Patients who
had a history of anorectal surgery and those who
were lost to follow-up and/or gave no informed con-
sent were excluded from the study.

The diagnosis was based on abdominal X-ray ex-
amination, rectal contrast injection (water contrast
in childrens, bariatric contrast in older children),
and rectal manometry. Also, biopsy specimens
from rectal mucosa and muscles were collected
and sent to the laboratory for histopathological
and histochemical evaluations. During the diagno-
sis and treatment period, all the demographic and
clinical data were prospectively collected and re-
corded for analysis.

Ethical approval

All procedures involving human participants were
in accordance with the ethical standards of the na-
tional research committee and with the 2008 Helsinki
Declaration and its later amendments. This study
was approved by the Ethics Committee of Ahvaz
Jundishapur University of Medical Sciences, Ahvaz,
Iran, with an Ethical Code: IR.AJUMS.HGOLESTAN.
REC.1400.121.

Statistical analysis

SPSS 26 statistical software (SPSS, Inc., Chicago,
IL, USA) was used for statistical analysis. Categorical
variables were compared using the chi-square test
and presented as frequency and percentages, while
continuous variables were compared using paired
samples Wilcoxon test and/or the paired t-test based
on their normality nature.The P-value < 0.05 was re-
garded as statistically significant.
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RESULTS

In this study, a total of 75 patients with HD were as-
sessed, of which 18 cases (24%) had HAEC and the
other 57 cases (76%) had Hirschsprung’s disease.
Demographics, clinical and paraclinical findings were
compared between these two groups of patients. The
results showed that there was no significant differ-
ence in terms of mean age between the two groups
(P =0.72). Also, the gender distribution was not sig-
nificantly different between the two groups (P = 0.51).
Two patients (3.5%) in the merely Hirschsprung
group and one patient (5.5%) in the HAEC group had
a family history of this disease, and this difference
was not statistically significant (P = 0.25) (Table 1).

Moreover, no significant difference in the rates of di-
arrhea (P = 0.59) and colicky pain (P = 0.99) was ob-
served between the two groups. However, the rates
of abdominal distension (P = 0.02) and lethargy (P =
0.01) were significantly higher among children with
HAEC (Table 1).

The radiology examination of the patients showed
that 5 patients (8.8%) with HD and 9 patients (50%)
with HAEC had dilated loops of bowel in their abdom-
inal and pelvic x-rays, which was significantly differ-
ent (P = 0.0001). The incidence rate of pneumoperi-
toneum was higher in children with HAEC than those
with HD, but not significantly so (P = 0.58). Pneuma-
tosis (the presence of gas within the bowel wall in
radiography) was not observed in any of the children
with HAEC, while it was found among merely 4 (7%)
patients with HD. Anyway, this difference in the rate
between the two groups was not statistically signifi-
cant (P = 0.56). Also, the rectosigmoid cut-off sign
was observed in 66.7% of patients with HAEC, which
was significantly higher than its rate in those with HD
(29.82%, P = 0.01) (Table 1).

Based on the paraclinical assessments, no signifi-
cant difference was found between the two groups
in terms of leukocytosis (P = 0.46) and the incidence
rate of short and/or long-segment colon agangliono-
sis (P = 0.65). However, the incidence rate of sepsis

Table 1. Comparison of demographic, clinical, and paraclinical characteristics between patients with Hirschsprung’s
disease (HD) and those with Hirschsprung-associated enterocolitis (HAEC)

Variables HD (n =57) HAEC (n =18) P Value
Age (month), mean+SD 285194 30.2£11.6 0.72
Gender:
Boy 43 (75.4%) 12 (66.7%) 0.51
Girl 14 (24.6%) 6 (33.3%)
Family history of HD 2 (3.5%) 1 (5.5%) 0.25
Diarrhea 30 (52.6%) 10 (55.5%) 0.59
Colicky Pain 26 (45.6%) 8 (44.5%) 0.99
Abdominal bloating and distension 17 (29.8%) 11 (61.11%) 0.02
OR(95% CI):2.049 (1.191_3.525)
Chi?=5.724
Lethargy 3(5.3%) 5 (27.8%) 0.01
OR(95% CI): 5.278 (1.396_19.949)
Chiz=7.277
Dilated loops of bowel 5 (8.8%) 9 (50%) 0.0001
OR(95% CI): 5.7 (2.191_14.83)
Chi? = 15.316
Pneumoperitoneum 3(5.3%) 2 (11.1%) 0.58
Leukocytosis 37 (65%) 12 (66.7%) 0.99
Sepsis 2 (3.5%) 4 (22.2%) 0.027
OR(95% CI): 5.7 (2.191_14.83)
Chi? = 6.509
Colon aganglionosis:
Long segment 21 (36.8%) 6 (33.3%) 0.65
Short segment 36 (63.2%) 12 (66.7%)
Pneumatosis 4 (7%) 0 0.56
Rectosigmoid cut-off sign 17 (29.8%) 12 (66.7%) 0.01
OR(95% Cl):2.23 ( 1.33_3.74)
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was significantly higher in children with HAEC than in
those who had HD (P = 0.001). (Table 1).

DISCUSSION

Successful treatment of childrens and children with
HD depends on prompt diagnosis and early treat-
ment. If the disease is not diagnosed on time, serious
complications of the disease such as enterocolitis,
intestinal pneumatosis, rupture of the appendix, exu-
dative enteropathy, growth disorder, toxic megacolon
and even death will appear [12].

Hirschsprung-associated enterocolitis has been
described as a separate syndrome that is clinically
characterized by abdominal distension, diarrhea, col-
ic pain, and sepsis [13]. This complication can occur
at any time during the disease progression, and its
incidence has been reported from 17% to 50% [14].
In the present study population, HAEC has been di-
agnosed in 24% of patients, which was notable.

Based on the findings of the present study, the mean
age of patients with HAEC was not significantly dif-
ferent from non-enterocolitis patients. Also, the rela-
tive frequency of gender and family history of the dis-
ease were not significantly different between the two
groups. Yulianda et al (2019) have previously pointed
out that there was no association between the age of
HD onset, gender, and maternal age in patients from
Indonesia [15].

In the present study, no association was found
between aganglionosis length and HAEC, which
confirms the results of Yulianda et al. and Demeh-
ri et al. studies [15, 16]. In contrast to our find-
ings, older research reported that the incidence
of HAEC is higher in patients with long-segment
aganglionosis than in short-segment patients [17,
19]. This discrepancy may be due to genetic, ra-
cial and ethnic differences of patients from differ-
ent regions of the world.

In the present study population, the incidence of ab-
dominal distension (61.11%) and lethargy (27.8%)
were significantly higher among children with HAEC
than those with HD (29.8% and 5.3%, respectively),
which confirms the previous reports [15, 17]. How-
ever, the rates of these symptoms in our study popu-
lation were significantly lower than in Yulianda et al.’s
study population. Moreover, the incidence of dilated
loops of bowel, rectosigmoid cut-off sign and sepsis
were significantly higher in HAEC patients. Although
pneumoperitoneum was more prevalent in HAEC
patients, the difference in its rate between the two
groups was not statistically significant, which may
be due to the relatively small sample size. Overall,

the most common clinical symptoms of HAEC in
our study population were, respectively, abdominal
distension (61.11%), dilated loops of bowel (50%),
lethargy (27.8%), sepsis (22.2%), and pneumoperi-
toneum (11.1%). Also, the rectosigmoid cut-off sign
was the most common radiological finding in HAEC
(66.7%). Sepsis was not clearly assessed in any of
the previous studies. Our confirmatory reports em-
phasize that these clinical symptoms can be consid-
ered diagnostic criteria for HAEC. By contrast, neither
diarrhea nor colic pain were among the differential
or specific symptoms of HAEC, which confirms the
previous reports that pointed out none of these two
symptoms as the main complaints of patients [20-22].

The present study did not find any significant asso-
ciation between leukocytosis and HAEC, which is in
agreement with some of the previous reports [15,
22, 23]. Leukocytosis can be indicative of a range of
disorders, including inflammation, infections and im-
mune system disorders [24, 25]. In contrast to our
finding, Gunadi et al. reported leukocytosis as one
of the most specific signs of HAEC [26]. A defini-
tive judgment in this regard requires multi-center re-
search in a larger sample size. Overall, the present
study is one of the few clinical studies in Iran that
adds debatable and comparative findings to the sci-
entific literature about critical HD and HAEC diseases
in children in southwestern Iran.

CONCLUSION

Clinical symptoms of abdominal distension, dilated
loops of bowel, lethargy, sepsis, and pneumoperi-
toneum as well as the rectosigmoid cut-off sign on
the CT-scanogram may specifically indicate and
differentiate HAEC in children with Hirschsprung’s
disease, which should be promptly diagnosed and
treated. Nevertheless, further multicenter and pro-
spective research in the larger population is recom-
mended to accurately investigate the clinical and
paraclinical factors associated with HAEC and its
related adverse outcomes.
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