Rom J Morphol Embryol 2015, 56(2):533–536

CASE REPORT

RJME

Romanian Journal of
Morphology & Embryology
http://www.rjme.ro/

Segmental aganglionosis in Hirschsprung’s disease in
newborns – a case report
RADU NINEL BĂLĂNESCU, LAURA BĂLĂNESCU, ANDREEA ALECSANDRA MOGA, GABRIEL CRISTIAN DRĂGAN,
FLORIN BOGDAN DJENDOV
Department of Pediatric Surgery, “Grigore Alexandrescu” Clinical Emergency Hospital for Children, Bucharest, Romania

Abstract

Segmental aganglionosis Hirschsprung’s is an extremely rare condition. Described as a segment of normally ganglionated bowel surrounded
proximally and distally by aganglionosis, zonal aganglionosis is of interest because it may cause confusion in interpreting surgical margins.
Diagnosis of segmental lesions in Hirschsprung’s disease may be missed as it is rarely suspected at initial surgery. We report the case of a
2-week-old baby girl admitted to our clinic for abdominal distension and vomiting. Considering the family history (near total colonic
aganglionosis in a 2-month-old sister with unfavorable outcome), the suspicion of Hirschsprung’s is raised and serial large intestine biopsies
are taken. Intraoperatively, a transverse colon stenosis caused by an incomplete web is noticed and segmental colectomy with anastomosis
is performed at this level. Histopathological and immunohistochemical results established the diagnosis of segmental transverse colon
aganglionosis, with the presence of ganglia cells in the ascending and descending colon. Subtotal colectomy with ascending colon pullthrough was performed with favorable postop evolution. In our patient, the association with a transverse colon stenosis raised suspicion
concerning the diagnosis of Hirschsprung’s disease, but considering the family history, extended biopsies were taken and the correct
diagnosis of zonal aganglionosis was established. Although zonal aganglionosis lesions are extremely rare, this case illustrates the point
that the presence of ganglia cells at the resection line is not sufficient to guarantee postoperative function. Extended intestinal biopsies
should be included in the algorithm for management of long segment Hirschsprung’s disease and will enable the surgeon to correctly detect
zonal aganglionosis.
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 Introduction
Hirschsprung’s disease (HD), also known as “congenital
megacolon” is characterized by the absence of ganglion
cells in the myenteric and submucosal plexus of the
intestine [1–4]. The absence of ganglion cells begins
in the distal rectum and extends proximally for varying
distances [5, 6]. The etiopathogenic mechanisms of the
disease are only known in part. It is known that, during
the embryonic development, the nervous system of the
intestine structure mainly develops from the cells derived
from the vagal area of the neural crests, which caudally
migrate, thus colonizing the entire length of the intestine.
During this migration process through the primitive
intestine wall mesenchyme, the cells derived from the
neural crests behave as multipotent progenitor cells, as
they proliferate and differentiate in the glial neurons and
cells [7]. Even though there have been made significant
progresses in the biological study of derived cells from
the neural crests [8], the mechanisms that trigger the
migration of these cells, its cessation and the proliferation
and differentiation in specific and/or glial neuronal phenotypes, are not completely known [9].
Unusual or “variant” forms of Hirschsprung’s disease
have been described over the years, leading to considerable discussion. “Zonal aganglionosis” is a rare phenomenon (only 28 cases reported in the literature), which
involves a zone of aganglionosis occurring within normally
ganglionated intestine [6, 10]. Diagnosis of segmental
aganglionosis in HD may be missed as it is rarely suspected
at initial surgery.
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We present the case of a 2-week-old baby girl, who
was diagnosed with a particular form of Hirschprung’s
disease, namely segmental aganglionosis.
 Case report
We report the case of a 2-week-old baby girl admitted
to our clinic for abdominal distension and vomiting. The
patient history reveals delayed passing of meconium. The
family history reveals a 2-month-old sister diagnosed
with near total colonic aganglionosis with unfavorable
outcome. The clinical exam shows a distended abdomen,
with generalized bloating. The patient is started on daily
enemas with clinical improvement. The family history and
clinical appearance raises the suspicion of Hirschsprung’s
disease and a contrast enema is performed. No pathognomonic findings are seen on the radiological study, so
the patient is scheduled for serial intestinal biopsies.
Intraoperatively, the rectum, sigmoid, descending colon
and left transverse colon were of slightly reduced caliber
and right transverse colon, ascending colon and cecum
were dilated, with no typical transition zone. An enterotomy is performed at the level of the decalibration zone
and an incomplete mucosal web is noticed. Resection of
this segment and a termino-terminal colo-colonic anastomosis is performed. Leveling biopsies from the rectum,
sigmoid, descending, transverse and ascending colon
are sent for histopathological and immunohistochemical
analysis (Figure 1).
Immunohistochemistry for calretinin and S100 was
performed and the results showed the presence of ganISSN (on-line) 2066–8279
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glionic cells in the rectum, descending and ascending
colon (Figures 2 and 3), and the absence of ganglionic
cells in the transverse colon (Figures 4 and 5).
One month later, the patient underwent a subtotal
colectomy with ascending colon transanal pull-through.

The postoperative evolution was uneventful. The patient
began having bowel function two days post surgery, with
8–10 stools per day. She is currently being monitored on an
outpatient basis. Three months after the surgery, she gained
weight satisfactorily and she is having 3–4 stools per day.

Figure 1 – Presence of nervous cells, but absence of
ganglion cells in the transverse colon. HE staining,
×400.

Figure 2 – Positive calretinin reaction in ganglion cells
at the ascending colon. Immunomarking with anticalretinin antibody, ×400.

Figure 3 – Positive S100 immunohistochemistry in
ganglion cells at the ascending colon. Immunomarking
with anti-S100 antibody, ×400.

Figure 4 – Absence of ganglion cells in the transverse
colon (negative reaction of calretinin). Immunomarking
with anti-calretinin antibody, ×400.

 Discussion

Figure 5 – Rare ganglion cells with positive S100
immunohistochemistry in the transverse colon Immunomarking with anti-S100 antibody, ×400.

HD occurs in approximately 1:5000 live births [11,
12]. Approximately 80% of children have a ‘transition
zone’ in the rectum or rectosigmoid colon. Another 10%
have more proximal colonic involvement, and about 5–
10% have total colonic aganglionosis with variable involvement of the distal small intestine. Rarely, babies are
afflicted with near-total intestinal aganglionosis [5, 13].
Over the years, “variant” forms of the typical
Hirschsprung’s disease phenotype have been reported
leading to considerable discussions. “Skip segment”
Hirschsprung’s disease (SSHD) involves a “skip area” of
normally ganglionated intestine, surrounded proximally
and distally by aganglionosis. Zonal or segmental aganglionosis involves a zone of aganglionosis occurring
within normally innervated intestine. While Hirschsprung’s
disease is believed to be the result of incomplete craniocaudal migration of neural crest-derived cells, the occurrence
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of these “variant” forms has no clear embryological
explanation [5, 6, 10].
In the majority of Hirschsprung’s cases, no clear
pattern of inheritance exists. Patients with very longsegment aganglionosis seem to have a higher rate of
familial incidence. In our case, the patient was diagnosed
with segmental aganglionosis in the transverse colon and
had a family history of near total colonic aganglionosis
[6, 14].
Once the diagnosis of HD is suspected from clinical
and contrast enema findings, the diagnosis must be
confirmed by intestinal biopsies. The proximal extent
of the biopsies is roughly guided by the location of the
transition area as detected on the contrast enema or by
surgical findings of dilated intestine proximal to the
aganglionic segment. However, there is often a significant
geographical discrepancy between the radiological and
pathological transition zones and surgical judgment of
pathological transition zones are often inaccurate and
hence cannot be relied upon to determine the proximal
extent of biopsies [10, 14]. The existence of the “variant”
forms of HD makes the decision-making in biopsy level
and surgical management much more difficult. In our
case, the intraoperative discovery of a transverse colon
stenosis made the diagnosis of HD less likely. However,
considering the family history, leveling biopsies were
performed [5, 14].
The gold standard for the diagnosis is the absence of
ganglion cells in the submucosal and myenteric plexuses
on histological examination. Most patients will also have
evidence of hypertrophied nerve trunks, although this
finding is not always present, particularly in children
with total colonic disease or a very short aganglionic
segment [12]. Recently, in addition to Hematoxylin and
Eosin (HE), it has been shown that immunochemical
staining for calretinin is almost always absent in patients
with HD [5, 6]. In our patient, the histological examination and immunohistochemical analysis of calretinin
and S100 confirmed the presence of ganglion cells in the
rectum, ascending and descending colon, and the absence
of ganglion cells in a segment in the transverse colon.
Calretinin is a binding protein of the intracellular
calcium, working as a modulator for neuronal excitability.
That is why its expression is quite high within the neurons
[15–18]. Numerous studies showed that this immunomarker is very useful in diagnosing the Hirschsprung’s
disease [19–22]. In our case, the absence of neurons in
the myenteric and submucosal plexus of the transverse
colon generated the whole digestive symptoms, through
the absence of contractility and motility of that specific
colon segment. Some studies showed that, alongside
the absence of ganglionary cells in the colon, there also
appeared abnormally thickened nervous trunks [23],
microscopic aspects characteristic to the immature peripheral nerves [24, 25].
Our case shows that Hirschsprung’s disease is a
congenital condition, our patient having a sister with total
colonic agangliosis, who deceased at the age of two months.
 Conclusions
“Skip lesion” and zonal aganglionosis are two rare
forms of Hirschsprung’s disease. Clinical and radiological
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findings are useful, but not pathognomonic, making the
diagnosis and treatment of these forms very difficult.
Extensive intestinal biopsies, including the cecum and
terminal ileum could prevent misdiagnosis of SSHD or
segmental aganglionosis.
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