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INTRODUCTION:  Segmental  aganglionosis  (the  absence  of ganglions)  is a  rare  presentation  of
Hirschsprung’s  disease,  whereby  only  limited  segment/segments  of  aganglionic  bowel  is interposed
between  segments  of  innervated  bowel,  or “skip”  area  of  normal  innervations  is  present  within  an  area
of  aganglionosis.
PRESENTATION  OF  CASE:  We  reported  a  case  of  a  3 day  old  male  newborn  who  presented  with  fail-
ure  to  pass  meconium  along  with  progressive  abdominal  distension.  There  were  skip  lesions  present
in  between.  Mikulicz  double  barrel  enterostomy  was  carried  out,  which  was  followed  by  an  uneventful
postoperative  period.  Four  months  later,  the  patient  was  admitted  for  levelling  biopsies  which  revealed
the  absence  of ganglions  in  the  terminal  ileum  as  well  as in  the rectosigmoid  junction.  But  the  gan-
glions  were  present  in  between  and  proximal  to the  terminal  ileum  where  the  previously  dilated  small
bowel  segment  was  resected.  This  presentation  was  contradicted  the  most  accepted  migration  theory  of
Hirschsprung’s  disease.

DISCUSSION:  As seen  in  our  case, and in21 other  cases  published  between  1954–2016,  we  highly  rec-
ommend  that  leveling/mapping  biopsies  should  definitely  include  the cecal  pole  and  the small  bowel
segments  proximal  to  the  ileocecal  valve  as  well  as  the  multilevel  colonic  biopsies  down  till  the  rectum.
CONCLUSION:  Reporting  of these  cases  brings  out interesting  questions  with  respect  to  the  pathogenesis
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1. Introduction

Neural crest cells appear in the developing oesophagus at about
4 weeks of gestation and end up by the seventh week [1]. The
enteric nervous system is composed of autonomic ganglia in the
myenteric and the sub mucosal plexuses. In humans, vagal neural
crest cells initially migrate in the outer half of the midgut mes-
enchyme [2]. After the entire midgut region is colonized, the vagal
neural crest cells form a narrow layer close to the serosa, where
the myenteric ganglia will be formed [3]. Sub mucosal plexus arises
several days later from a secondary migration of the neural crest
cells from the myenteric plexus. In the hindgut of mice and humans,
vagal crest cells migrate in the outer part of the mesenchyme and
aggregate in the region where myenteric ganglia are to be formed
[2]. Sacral neural crest cells are most numerous in the distal col-
orectum where they constitute up to 17% of the enteric neurons
[4]. The current approach towards the diagnosis and therapy of
Hirschsprung’s disease is usually based on a single distal agan-

glionic zone [5]. The aganglionosis is confined to the rectosigmoid
in about 75–80% of patients [6,7]. However, in 15–20 percent of
patients, aganglionosis extends proximally to the sigmoid colon
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stence  of several  variants  within  the  spectrum  of Hirschsprung’s  disease.
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known as a long-segment disease). In approximately 5 percent,
he entire colon is affected (known as total colonic aganglionosis),
nd in rare cases, the small bowel may  also get involved. Segmen-
al aganglionosis as reported here and previously (Table A2), might
asily get over looked or misdiagnosed as total colonic agangliono-
is. In the case described below, we have reported aganglionic
egments of terminal ileum, appendix and rectosigmoid, whereas
est of the colon shows the presence of microscopically normal
anglions. This unusual aganglionosis has also been referred to in
he literature as “zonal aganglionosis”, “segmental aganglionosis”,
skip area” and “skip lesions” [8–12]. This case report therefore rep-
esents a different pattern of segmental aganglionosis. The report
as been furnished in accordance with the SCARE criteria [13].

. Patient information and clinical findings

A 3 day old male newborn presented to the hospital with failure
o pass meconium along with progressive abdominal distension.
he full-term baby boy, was born to a 33 year old lady, para 2,
y caesarean section. She was  not known to have any chronic

edical illness and had regular antenatal visits with uneventful

renatal and natal periods. Birth weight was 2.7 kg. Initial examina-
ion revealed non-dysmorphic male newborn, without any signs of
ehydration or respiratory distress, with normal vital signs. How-
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ever, there was  marked abdominal distension. The patency of anus
was established by digital rectal examination, and it did not show
any gush of meconium or air.

3. Timeline of events

The newborn presented with failure to pass meconium and
abdominal distension on 3rd May  2018. This was within 24 h fol-
lowing delivery by caesarean section. Soon the diagnostic workup
began to investigate the cause, as the patency of anus was  estab-
lished on physical examination. All the investigation reports were
obtained within a day following which, no delay was made to oper-
ate the neonate. The surgery was performed on 4th May  2018. The
course of events has been depicted in the flowchart given below.

4. Diagnostic assessment

Initial Laboratory testing was unremarkable. Imaging tech-
niques included plain abdominal antero-posterior and cross table
X-rays (Figs. A1 and A2), Barium enema, and gastrografin follow-
through (Figs. A3 and A4 respectively). However, barium enema
reached an area within the colon, from where it failed to pass
further (Fig. A3). Gastrografin follow-through with serial X-rays
revealed an interruption at a fixed dilated bowel loop (Fig. A4).

5. Therapeutic intervention

Initial management was conservative in nature. The child was
kept nil per mouth. Gastric decompression was done and intra-
venous fluids were started. With serial abdominal examinations
and abdominal girth measurements, it was seen that the abdom-
inal distension was progressive in nature, as a result of which he
was taken for exploratory laparotomy. Necessary consents were
obtained. Intra-operatively, there was a discrepancy in bowel loops
and size. A hard pellet filling the ileal segment around 30 cm prox-
imal to the ileocecal junction was noticed. Dilated small bowel
segments proximal to the meconium inspissated segment about
10 cm long, and of 6 cm in diameter were present. A disused micro
colony was also seen. These findings suggest meconium ileum
versus Hirschsprung’s disease. Dilated ileal segment (10 cm)  was
resected. Appendectomy was done and a full-thickness rectosig-
moid biopsy was obtained and Mikulicz double-barrel enterostomy
was carried out. With an uneventful postoperative period, the
newborn was started on feeding formula, enterostomy started to
function, and was discharged home to follow on an outpatient basis.
Histopathology results came out with ganglions being present
in the resected dilated small bowel segment but absent in the
appendix and rectosigmoid biopsies. (G, H, I Respectively) Fig. A5.

6. Follow-up and outcome
Four months later following surgery, the patient was admitted
for levelling biopsies. Multiple full-thickness biopsies were taken
(Terminal ileum, ascending, proximal, transverse, distal transverse,
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nd descending colon and another biopsy from the rectosigmoid
unction) (F, E, D, C, B, A respectively). Fig. A5 and Table A1. The
anglions were neither identified in the terminal ileum, nor in the
ectosigmoid junction, but were present in between and proximal
o the terminal ileum where the previously dilated small bowel
egment was resected.

One year later, he was  admitted electively for total colectomy
including the aganglionic terminal ileum) and Duhamel’s Proce-
ure. Both stoma sites were submitted to histopathology and found
o contain normally appearing ganglions. After colectomy, ran-
om ascending, transverse, and descending colon biopsies were
btained, the results of which were found to be consistent with
he results of the levelling biopsy.

. Discussion

The theory of migration, which pertains to the cranio caudal
ovement of neural crest cells during the first 12 weeks of ges-

ation, is the most accepted explanation for Hirschsprung disease.
owever, such cases raise questions over creditability of the migra-

ion theory, since it explains the colonic involvement with distal
xtension, but does not give any justification for the presence of
kip lesions. Multiple plausible explanations can be put forward
or this discrepancy. Variable spread of intramural ganglion cells
ollowed by failure of “reentry” of the extramural ganglion cells
uring gestation resulting in skip lesions is a proposed mechanism.
lso, during the extramural phase of neural crest cell migration,
eural crest cells may  migrate via the mesentery into the colon

n addition to the expected craniocaudal neural crest cell migra-
ion. In addition to this, it can be a problem of maturation or
poptosis of the ganglion cells or both as well. As per the con-
entional approach, the surgical management involves resection
f the aganglionic segment, which is followed either by an imme-
iate anastomosis between the resulting two  ends or a multistage
rocedure with the deployment of an enterostomy. However, inde-
endent of the surgical approach, if the prognosis of the patient
iffers from the expected outcome in postoperative period, skip

esions should be looked for. Hence, multiple biopsies of the entire
ength of the colon are recommended before undertaking any cor-
ective surgery for total aganglionosis along with formal mapping
f the ganglion cells. The length of such skip segment disease is
npredictable and variable as per the prior case reports. Therefore,
s per the findings in our case, we strongly recommend that such
reoperative biopsies should include the cecal pole and the small
owel segment proximal to the ileocecal valve as well as random
iopsies throughout the length of the colon up to the rectum. As
er our case, and in accordance with the21cases published between
954–2016, we highly recommend that leveling/mapping biopsies
hould not only include the cecal pole and the small bowel seg-
ent prior to the ileocecal valve but also the multilevel colonic

issue down till the rectum.

. Conclusion

In management of patients with Hirschsprung disease, present-
ng with total colonic aganglionosis, the possibility of segmental
ganglionosis should be investigated with high suspicion. Preser-
ation of these segments can have a positive influence on both the
ostoperative outcome of the patients as well as on the colonic

unctional movements.
dditional information

The case is set to be published in full accordance with all the
pplicable policies and procedures of King Fahad Hospital Uni-
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Fig. A1. Plain abdomen X-ray showing distended bowel loops of variable sizes and
nopneumoperitoneum.
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Appendix A.

Table A1
Ganglion presence in different areas.

Biopsied area Ganglion presence
microscopically and
Calretinin stain

Terminal Ileum Absent
Ascending colon Present
Proximal transverse Present

Distal transverse Present
Descending colon Present
Rectosigmoid junction Absent

Fig. A2. Plain abdomen X-ray cross table view, showing distended bowel loops.
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Fig. A3. Barium enema is showing microcolon with barium flow interrupted and an
areathat might represent distal transverse colon.

Table A2
Studies characteristics.

Reference Year Gender Number of patients Column Head

Keefer 1954 Male 1 Rectosigmoid with skip in sigmoid
Sprinz 1961 Female 1 TCA except in transverse colon
MacIver 1972 Male 1 Rectosigmoid with skip in sigmoid
Martin 1979 Male 1 TCA except skin in transverse colon
De  Chadaverian 1982 Male 1 TCA except skin in transverse colon
Yunis  1983 Male 5 TCA except skin in transverse colon
Taguchi  1983 Male 1 TCA except skin in transverse colon
Seldrenrijk 1986 Male 2 TCA with multiple skips
Anderson 1986 Male 1 TCA except skin in ascending colon

Kapur 1995 Female 2
TCA except skin in ascending colon
TCA except skin in rectum

Yang 2005 Male 3 TCA with multiple skips

Ziad 2006
Male

2
TCA except skin in transverse colon

Female TCA except skin in cecum
Oshio 2008 Male 1 TCA except skin in ascending colon
Puri  2010 Male 1 TCA except skin in transverse colon
Doi  2011 Female 1 TCA except skin in transverse colon
Burjonrappa 2012 Male 1 TCA except skin in transverse colon
Moore  2013 Male and Female 2 Skip in right and descending colon
Erten  2014 Male 1 TCA except skip in hepatic flexure
Ragunath 2014 Male 1 TCA with skip in ascending colon and hepatic flexure
Gross  2015 Male 1 Skip in transverse and descending colon
Ruiz  2016 Male 1 Skip in cecum, distal transverse, descending and rectum

Fig. A4. Gastrografin follow through, with an interruption of gastrografin flow at a
fixed dilated distal bowel.
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Fig. A5. A scheme showing the locations of obtained biopsies from the patient’s
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