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Introduction:  Enterocolitis is a potentially fatal

Abstract consequence of Hirschsprung’s disease, it is characterized
by fever, abdominal pain, foul-smelling diarrhea, and sepsis.
Most neonatal morbidity and mortality are caused by
Hirschsprung-associated enterocolitis (HAEC). Harald
Hirschsprung initially discovered Hirschsprung's related
enterocolitis in the 19t century and included it in his iconic
description of megacolon. Trisomy 21, illness, familial
history, and prior bouts of HAEC are risk factors for the
condition. (3,4) According to Engun et al. patients who
presented with a history of Hirschsprung's disease had a
35% incidence of HAEC, but those without such a history
only had a 16% incidence. Similarly, HSD and trisomy 21
have a known association with 2.9 - 8.2% of HSD patients
also having trisomy 21.
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This study aimed to evaluate HAEC as a postoperative
complication in children who were admitted after pull-
through surgery as regards the type of surgery, incidence,
clinical presentation, sepsis workup, and management in
Alexandria University Children’s Hospital.

Materials and Methods: This retrospective study included
30 patients with Hirschsprung disease who developed
post-operative Hirschsprung-associated enterocolitis and
were scheduled for surgical intervention from January
2021 to 2022.

Results: In the studied group, the most commonly used
pull-through procedure was the Soave (53.33%), followed
by the Duhamel procedure (20%). Fewer subjects were
operated using the Swenson and Rehbein methods, at
16.67% and 10% respectively. Most of our studied patients
(26 patients) presented with signs and symptoms of Grade
| HAEC, while 3 patients with Grade Il and 1 patient with
Grade Il

Conclusion: Post-operative HAEC is a serious
complication and needs to proper management to save
the child either conservative treatment, repeated anal
dilatation or surgical intervention in severe cases.

Enterocolitis is a potentially fatal
consequence of Hirschsprung’s disease, it
is characterized by fever, abdominal pain,
foul-smelling diarrhea, and sepsis. Most

neonatal morbidity and mortality are
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caused by Hirschsprung's associated
enterocolitis (HAECQ). Harald
Hirschsprung initially discovered

Hirschsprung's related enterocolitis in the
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19% century and included it in his iconic

description of megacolon. !

Researchers have found preoperative
enterocolitis risk factors such as delayed
diagnosis, long-segment disease, female
gender, family history, and trisomy 21. The
proximal bowel's physical enlargement,
and changes in the mucin's synthesis and
component composition, some of the

hypotheses proposed to explain its
occurrence include rotavirus, Clostridium
difficile, elevated prostaglandin El
activity, mucosal immunity abnormalities,
a Schwartzman-type reaction, disordered
motility connected to protein, sensitization,
and sucrase isomaltose shortage. 2

Infants are more likely to develop HAEC if
Hirschsprung disease is not diagnosed
during the perinatal period. According to a
study, the incidence of HAEC increased
from 11% to 24% among newborns with
HSD who received their diagnosis after the
first week of life.!

Trisomy 21, illness, familial history, and
prior bouts of HAEC are risk factors for the
condition.** According to Engun et al.’
patients who presented with a history of
HSD had a 35% incidence of HAEC, but
those without such a history only had a
16% HSD and

incidence. Similarly,

trisomy 21 have a known association with
2.9 - 8.2% of HSD patients also having
trisomy 21. Children with Down syndrome
and HSD are more likely to develop
HAEC, with a 50% incidence.®” Patients
with HSD who have trisomy 21 have an
HAEC incidence as high as 48%, compared
to a 25% rate in those who do not. In 1995,
El Halaby et al. found that individuals with
long-segment diseases had significantly
greater rates of HAEC about 49%.8

Since HAEC’s cause is unknown,
treatment remains important and directed
towards combating severe symptoms as
well as managing the contributing factors
to its pathogenesis. Children with HAEC
are treated acutely with Intravenous fluid
resuscitation and antibiotics. These patients
are put on close hemodynamic monitoring
and started on gentamicin, ampicillin, or
metronidazole.

Severe HAEC and sepsis patients will
require to be admitted to the intensive care
unit (ICU), vigorous fluid resuscitation,
and, in certain circumstances, these
patients need vasopressors drugs and
ventilation support. A continuous irrigation
system or rectal irrigation using a warm
saline solution should be implemented as
soon as possible. For those patients who

come with sepsis and severe HAEC,
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immediate  diversion s strongly
recommended.’

After transanal pull-through, Gao and
colleagues!®  reported  routine  anal
dilatation for three months to prevent
stricture. According to a different study,
medical

professionals' weekly anal

dilatations  reduce the  detrimental
psychological and social impacts that
routine anal dilatations have on families.!'”
relax the internal sphincter using a less
invasive procedure called "chemical
sphincterotomy" which involves applying
isosorbide dinitrate or nitroglycerine to the
anal canal. As a defense against post-pull-
through HAEC, these authors promote the
repetitive use of topical nitrates. It has been
demonstrated that planned rectal irrigations
reduce the prevalence of postoperative

HAEC.!!

This study aimed to evaluate HAEC as a
postoperative complication in children who
were admitted after pull-through surgery
regarding the type of surgery, incidence,
clinical presentation, sepsis workup, and
management in Alexandria University

Children’s Hospital.
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Materials and Methods

Thirty pediatric patients who had
undergone surgery for HSD in the Pediatric
Surgery Department, at Alexandria

University Children’s Hospital were
reviewed from January 2021 to 2022.
History was taken from parents, and patient
medical records were reviewed to identify:
the type of surgery, the approach used,
whether frozen biopsies were taken, if a
rectal tube was used after the pull-through,
and management of HAEC.

All information was obtained from parents,
discharge charts, and investigation results.
The information obtained included:
demographic data of the patients including
age at first surgery, age at presentation and
gender, surgical history including the type
and approach used, signs and symptoms
including abdominal distension, pain,
explosive watery diarrhea, fever, vomiting,
rectal

lethargy, bleeding,

pneumoperitoneum, hypotension  and
shock, clinical grade classification by signs
and symptoms, time lapse between pull-
through and first attack of HAEC,
frequency of attacks, contrast enema,
preoperative transanal rectal biopsies, fresh
frozen-section biopsies during surgical

procedures.
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During the period of postoperative
Hirschsprung-associated enterocolitis, the
following information was obtained: how it
was managed, the use of rectal tubes after
surgery and duration of use, post-operative

dilatation and its schedule.

Result

In the studied group, there were 24 male
patients (80%), and 6 female patients
(20%). They were presented at 1 — 52
weeks old with a mean age of 18.8 + 14.74

weeks.

Soave
16
53.3%

Rehbein
3
10.0%

Oshiba et Al

Those patients underwent surgery at 1 — 14
months old with a mean of 7.10 + 3.45
months.

In the studied group, the most commonly
used surgical pull-through was the Soave
(53.33%), followed by the Duhamel
procedure (20%). Fewer subjects were
operated using the Swenson and Rehbein
methods, at 16.67% and 10% respectively
as shown in Figure 1. Similarly, the main
surgical approach used was the
laparoscopic-assisted approach in 15
patients (50%), followed by the abdominal
approach in 10 patients (33.3%) and 5
patients (16.7%) were operated transanally

as shown in Figure 2.

Duhamel
6
20.0%

Swenson
5
16.7%

Figure 1: Distribution of the studied cases according to Surgical procedure (n=30)
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Laparoscopic
15

50.0%

r

Abdominal
10
33.3% Transanal
5
16.7%

Figure 2: Distribution of the studied cases according to surgical approach (n=30)

Only 3 patients had post-pull-through pull through rectal biopsy after recurrent
contrast enema of whom 2 revealed a HAEC, out of whom 25 yielded sufficient
missed segment as in Figure 4 and Figure ganglia, while 2 revealed aganglionosis,
1 patient had a stricture as shown in Figure and the last 3 patients didn’t do the biopsy
5. A total of 27 patients underwent a post- as shown in Figure 3.
Not done
27
90.0%_\

Missed segment

2
Stricture 6.7%
1
3.3%

Figure 3: Distribution of the studied cases according to contrast enema findings
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Figure 4: Lateral view of barium enema with diffuse dilation of the colon with no definite
transition zone, flow of barium all over the colon and rectum. Rectal biopsy showed

aganglionic rectal fragment.
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Figure 5: Post-operative barium enema: Markedly dilated rectum with abrupt narrowing at the level

of anorectal junction. Significant residual barium in post evacuation and post 24 hours

Most of our studied patients (26 patients) patients with Grade II and 1 patient with
presented with signs and symptoms of Grade III.

Grade I HAEC as shown in Table 1, 3
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Table 1: Distribution of the studied cases according to HAEC grade (N=30)

Grade No. %
I 26 86.7
II 3 10.0

11 1 3.3

Grade I: Diarrhea, abdominal distension, and anorexia.
Grade II: Fever, explosive diarrhea, abdominal distension and lethargy.
Grade III: Hypotension, pneumoperitoneum, altered mentation, peritonitis and abdominal

distension.

A rectal tube was inserted from 4 to 7 days Discussion

post-operative to decrease the incidence of Hirschsprung-associated enterocolitis has

enterocolitis. been a challenge to both pediatricians and

In our study, the majority of patients (26)

pediatric surgeons. Since the Danish

were treated conservatively with repeated Harald

pediatrician Hirschsprung

anal dilatation for 8 weeks which proved presented 2 cases of constipation in

helpful, while 2 patients with missed a
ganglionic segment (post laparoscopic
Soave pull-through), so a redo laparoscopy
was done, 1 patient with anal stricture
underwent a temporary stoma diversion
followed by a later pull through surgery,

and only 1 patient needed laparotomy due

to peritonitis and severe sepsis.

newborns caused by colon dilatation and
hypertrophy to the International Congress
for Children Disease in Berlin in 1886,'? a
great deal has been learned about the
and best

pathophysiology, etiology,

practices for medical and surgical

management, and follow-up care of
children with the disease that bears his

name.
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This current study aimed to evaluate HAEC
as a postoperative complication in children
who underwent pull-through surgeries,
regarding the type of surgery, incidence,
clinical presentation, sepsis workup, and
management.

It has been recognized that males are more
commonly affected than females with a
male-to-female ratio of 4:1. Badner et al
demonstrated that recurrence risk to
siblings is dependent upon the sex of the
person affected, that if the index patient is
female, the proportion of affected siblings
is higher.!® In our study, there was no
statistical significance between sex and
post-operative HAEC but there was male
preponderance in terms of absolute
numbers.

In our study, it was discovered that HAEC
can be present neonatally or during
infancy. The minimum age at presentation
was 0 weeks and the maximum at 52
weeks. The previous literature showed that
the incidence of HAEC was 24% for
infants diagnosed with HSD after the first
week of life compared with 11% diagnosed
within the first week.'* Paradoxically
children who are diagnosed with HSD after

the neonatal period may be resistant to the

development of HAEC. ' In our study there

Management of Hirschsprung’s Associated Enterocolitis as A Post-Operative Complication:
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was no correlation between the age of
presentation with the postoperative HAEC.
The majority (86.7%) of the studied
patients presented with clinical grade 1
HAEC with the following signs and
diarrhea, and
Three patients

(10%) presented with grade Il HAEC signs

symptoms,  anorexia,

abdominal distension.
and symptoms which included, fever,
explosive diarrhea, abdominal distension
and tenderness, and lethargy. Only one
patient (3.3%) presented with grade III
HAEC signs and symptoms including
pneumoperitoneum, hypotension, altered
mentation, abdominal distension, and
peritonitis.

Frozen section biopsy is one of the
investigation criteria used to identify
aganglionic segments during the intra-
operative procedure. In our study, it was
done in only 7 patients who had an
abdominal surgical approach out of the 30
patients. Whereas during postoperative
HAEC, contrast enema was used in 3
patients of whom 2 showed a missed
segment and 1 showed stricture.

The correlation between post-operative
HAEC and contrast enema was found to be
statistically significant, with the enema
findings of missed segment and stricture. In

the literature, it’s reported that
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histopathological confirmation is the gold
standard for the diagnosis of HAEC.!® This
agrees with our findings that rectal biopsy
was able to diagnose (missed segment), one
of the causes of post-operative HAEC in
the patients who had conservative
treatment failure.

In the current study, 3 of the 30 patients
(10%) had a Rehbein procedure, 16
(53.33%) had a Soave procedure, 5
(16.67%) had Swenson and 6 (20%) had
Duhamel. In the literature, it was found
that HAEC frequency was significantly
higher in the Duhamel than in Soave!’
when a comparison was done between the
two procedures, in contrast to the literature,
there was no statistical significance
between the surgical procedure and the
post-operative HAEC in our study.

In our study, 10 of the 30 study patients
(33.3%) underwent an  abdominal
approach, 5 patients (16.7%) had a trans-
anal approach, and 15 patients (50%) had a
laparoscopic-assisted approach. With the
advent of less invasive surgery, classic
pull-through  procedures have been
modified and refined via laparoscopy with
consequent less pain and better cosmesis.
Such benefits led to the introduction of the
single-stage trans anal endorectal pull-

through by de la Torre-Mondragon and

3.0). Downloaded from: http://journals.sbmu.ac.ir/irjps

Ortega-Salgado.!® In our study, the
transanal, abdominal, and laparoscopic-
assisted approaches were reported. There
were more laparoscopic approaches than
any other approach used. This could be
explained by the increasingly available
laparoscopically skilled surgeons.

In the literature, it was reported that
approximately one-third of patients had
long-term gastrointestinal issues, such as
constipation, soiling, and recurring
enterocolitis following the laparoscopic-
assisted approach.'® In correlation to post-
operative HAEC, there was no statistical
significance between the surgical approach
used with post-operative HAEC. Large,
randomized studies with longer follow-ups
are needed to compare the outcomes of
laparoscopic-assisted to completely trans-
anal pull-through operations.!”

In our study, twenty-three patients had a
rectal tube inserted for 5 days, four patients
for 7 days, and three patients for 4 days.
Our data suggests that the minimum
duration of rectal tube insertion after pull-
through was 4 days and the maximum
duration was 7 days. Similarly, post-
operative rectal dilatation was 1 day and a
maximum of 90 days.

In our study, the majority of patients (26)

were treated conservatively with repeated

Iranian Journal of Pediatric Surgery Vol.10 No.2/2024
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anal dilatation for 8§ weeks which proved standard pull-through procedure, retained
helpful, while 2 patients with missed or acquired aganglionosis, intractable
aganglionic segment post laparoscopic constipation and distension with or without
Soave pull-through had a redo laparoscopy enterocolitis, and anastomotic strictures
done, 1 patient with anal stricture needed a that don't respond to dilatation call for
temporary stoma diversion before a repeat surgery.?’

definitive pull-through surgery, and only 1

atient needed laparotom due to .
p P y @ Conclusion

peritonitis and severe sepsis. . . .
Postoperative HAEC is a serious

According to earlier research, patients' .. ) )
complication and needs proper diagnosis

clinical outcomes are significantly affected
and treatment. Contrast enema plays a

b derat tal houts using 30-50
y moderale Tectal Washouls using significant role in the diagnosis of the

ml of normal saline and recurrent tube ) ) )
stricture and missed segment which are

decompression.!® The few cases of redo
some of the causes of recurrent post-

surgeries in the current study could be )
operative HAEC.

attributed to the success of this

conservative approach. A small number of ] . .
' . Ethical Consideration
patients who developed recurrent episodes

i Approval was obtained from the Ethics
of attacks were due to anatomical or

) Committee of the Faculty of Medicine —
pathological causes. Redo pull-through

Alexandria, Egypt. (EC serial Protocol
Number: 16-0106815- 17/06/2021)

procedures, when necessary, seem to be as
successful as primary procedures in terms

of continence and frequency of stools, and

they can reduce HAEC occurrences.' Acknowledgment
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