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CASE REPORT

Oesophageal atresia with tracheo-oesophageal
fistula, ileal atresia and Hirschsprung's disease:
outcome of a rare phenotype

Liliana Pimenta Santos,' Diana Coimbra,' Catarina Cunha,' Maria Francelina Lopes'?

SUMMARY

Oesophageal atresia with or without tracheo-
oesophageal fistula, ileal atresia and Hirschsprung's
disease are surgical malformations of the gastrointestinal
tract typically diagnosed early in the neonatal period and
varying in severity and prognosis. This report describes

a full-term male newborn presenting simultaneous
oesophageal atresia with distal tracheo-oesophageal
fistula, ileal atresia and Hirschsprung’s disease. In
addition to the complex types of gastrointestinal
malformations involved, the combination of ileal atresia
and Hirschsprung's disease, as well as ganglion cells
distal to intestinal atresia, resulted in a challenging
diagnosis. Despite a successful outcome, the patient
presented increased morbidity and prolonged
hospitalisation. We highlight some important findings
that may aid the early diagnosis of Hirschsprung's
disease in this clinical setting. To our knowledge, the
association of oesophageal atresia/tracheo-oesophageal
fistula, ileal atresia and Hirschsprung’s disease has not
been previously reported.

BACKGROUND

Oesophageal atresia with or without tracheo-oe-
sophageal fistula, ileal atresia and Hirschsprung’s
disease are three independent congenital surgical
abnormalities of the gastrointestinal tract that are
typically diagnosed early in the neonatal period and
vary in severity and prognosis.

QOesophageal atresia/tracheo-oesophageal fistula
is present in 1/2500-1/4500 live births," ileal atresia
in 1/5000 live births® and Hirschsprung’s disease in
1/5000 live births,> whereas the combination of
these disorders is much less frequent.

At this time there are approximately 25 cases
of ileal atresia associated with Hirschsprung’s
disease™ and one case of an oesophageal abnor-
mality associated with Hirschsprung’s disease'®
reported in the literature. However, as far as we
know, there are no reports of oesophageal anom-
alies associated with Hirschsprung’s disease and/or
ileal atresia.

A correct and timely diagnosis of these associa-
tions is essential to minimise potential morbidity
and even mortality.

In a clinical phenotype combining tracheo-oe-
sophageal abnormalities and neonatal intestinal
obstruction, the former malformation is usually
diagnosed by increased oral secretions and inability

to pass an orogastric tube after birth with confir-
matory X-ray demonstrating tube coiling'’ preop-
eratively, whereas for the latter condition one must
consider several differential diagnoses.

Common causes of intestinal obstruction in a
newborn, with an incidence of 1/2000 live births,
include intestinal atresia, Hirschsprung’s disease,
meconium ileus and malrotation.'* In addition to
plain films of the abdomen, most infants require a
contrast enema to evaluate the aetiology and extent
of bowel obstruction before surgery. Distended
small bowel loops and microcolon are non-specific
findings observed in radiographs of several causes
of neonatal intestinal obstruction, including both
intestinal atresia and total colonic aganglionosis.”

After intestinal anastomosis to repair ileal atresia,
the overlapping signs and symptoms of anastomotic
dysfunction with those of associated Hirschsprung’s
disease may pose a diagnostic challenge. Diagnosis
of Hirschsprung’s disease is established by rectal
biopsy and requires histopathological demonstra-
tion of absence of ganglion cells and often presence
of hypertrophic nerves trunks in the distal rectum.’

These patients are candidates for corrective
surgeries. However, the association of gastrointes-
tinal malformations carries an increased risk for
postoperative morbidity® and even mortality of the
child, especially in cases of an unidentified pheno-
type combined with atypical findings.

Developing a better understanding of the
processes linking these uncommon clinical associ-
ations may offer insight into their early detection
and clinical management.

This paper presents the case of an infant with
oesophageal atresia/tracheo-oesophageal fistula
concurrent with ileal atresia and Hirschsprung’s
disease who also had ganglion cells in the small
bowel distal to ileal atresia. Here, we discuss the
diagnostic challenges presented by these atypical
findings along with the impact on the outcome. We
also highlight possible signs for early diagnosis and
subsequent correct management.

CASE PRESENTATION

A full-term, 2710g male infant was born at 39
weeks through spontaneous vaginal delivery.
Routine antenatal ultrasounds found intrauterine
growth restriction, left kidney agenesis, persistent
left superior vena cava and suspicion of intestinal
atresia. There was a history of polyhydramnios.
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Figure 1  One-day-old male infant with a triad of oesophageal atresia
with distal tracheo-oesophageal fistula, ileal atresia and Hirschsprung’s
disease. The thoracoabdominal radiograph shows an orogastric tube in
the midoesophagus (arrow) and air-filled distended loops of bowel, with
no distal gas.

Parents were not consanguineous and there was no relevant
family history of congenital malformations on either parent’s
side. At birth, Apgar scores were 5, 10 and 10 at 1, 5 and 10 min,
respectively. Physical examination showed increased oral secre-
tions, difficult breathing requiring supplemental oxygen through
face-mask ventilation and abdominal distension. An orogastric
tube could not be passed into the stomach, and a chest and
abdominal X-ray diagnosed oesophageal atresia with distal
tracheo-oesophageal fistula and intestinal obstruction (figure 1),
later confirmed during surgery. No other dysmorphic findings
were present. Antibiotics were then started and a replogle tube
was placed into the upper oesophageal pouch for continuous
suctioning of the saliva. Vertebral defects, Anal atresia, Cardiac
anomalies, Tacheo-Esophageal fistula, Renal anomalies, and
Limb anomalies (VACTERL) workup included renal ultrasound,
which confirmed renal agenesis, and echocardiography, thus
revealing interventricular communication and patent ductus
arteriosus.

The patient underwent exploratory laparotomy, performed
on the first day of life. Perioperative bronchoscopy confirmed a
distal tracheo-oesophageal fistula. Laparotomy revealed gastric
distension and a type Illa ileal atresia with an intestinal perfo-
ration of the proximal ileal pouch and a microcolon. A gastros-
tomy and a diverting ileostomy were created. Due to clinical
instability, the abdominal oesophagus was encircled by a silicone
rubber 6F tube placed around the gastro-oesophageal junction
simulating a Pringle manoeuvre. Additionally, both ends of the
tube were brought through the abdominal incision to provide

Figure 2 Repeated contrast enemas demonstrated a foreshortened
non-fixed colon coiled in the right abdominal quadrants. (A) At 27 days
of age and (B) at 4 months of age, with contrast progression through
the anastomosis.

extracorporeal occlusion of the abdominal oesophagus, thus
preventing aspiration and overdistension of the stomach due
to the tracheo-oesophageal fistula. Eight days later, the patient
underwent thoracoscopy and tracheo-oesophageal fistula
closure, without primary oesophageal anastomosis due to a
long-gap oesophageal atresia diagnosis.

Postoperatively, the patient was kept on enteral feedings by
gastrostomy and suctioning of the upper oesophageal pouch.

A water-soluble contrast enema was performed on the 27th
day of life to determine colon anatomy and revealed a non-fixed
coiled microcolon in the right abdominal quadrants (figure 2A).
A daily saline rectal enema was then initiated to enlarge the
colon. Subsequently, an ileocaecal anastomosis was performed at
7 weeks of life; a microcolon was still present.

Meanwhile, histopathology revealed normal ganglion cells
at both ends of the resected ileal stomas and of the appendix
specimen.

Over the next couple of months, the patient remained
obstructed after enterostomy reversal, presenting signs of gastro-
intestinal dysfunction which included severe constipation. During
this period when the infant was at 4 months of age, repeated
gastrointestinal contrast studies showed a persistent microcolon
raising the suspicion of Hirschsprung’s disease (figure 2B). One
month later, rectal suction biopsies, performed at the time of
a right thoracotomy for oesophageal atresia repair, confirmed
Hirschsprung’s disease showing the absence of ganglion cells.

Regarding oesophageal malformation repair, a primary
oesophageal anastomosis was performed when the patient was
at 5 months of age and included a thoracic tube. A leak occurred
on the sixth postoperative day but healed completely on the
next few days and could not be found in oesophageal contrast
study on the 20th postoperative day. The thoracic tube was then
removed, and oral feeding was started.

At 7 months of age the patient was taken back to the opera-
tion room for elective repair of Hirschsprung’s disease. During
this surgery, multiple frozen biopsies of the gastrointestinal tract
revealed total colonic aganglionosis and, as a result, the patient
underwent total colectomy with direct ileoanal anastomosis.

Over the next 4 postoperative months, in addition to enteral
feeds, parenteral nutrition support was required due to persistent
diarrhoea and poor weight gain.
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OUTCOME AND FOLLOW-UP

The patient was transferred to a district general hospital for
maintenance care at 13 months of age without parenteral nutri-
tion. Subsequently, he was discharged home after 1month’s
inpatient stay with normal bowel function and receiving full diet
orally.

The gastrostomy tube was removed and surgical suture of
persistent gastrocutaneous fistula was undertaken at 3 years of
age uneventfully.

At the present, the patient is at 3 years of age and is doing very
well with no concerns.

DISCUSSION

We present a rare association of gastrointestinal malforma-
tions, namely oesophageal atresia/tracheo-oesophageal fistula,
ileal atresia and Hirschsprung’s disease in an infant who had
increased postoperative morbidity and a prolonged in-hospital
stay. Despite this, the patient was successfully managed.

Our case was particularly challenging due to (a) unusual
combination of gastrointestinal malformations; (b) coexistence
in the combination of complex types of disease; (c) association
of ileal atresia and Hirschsprung’s disease and (d) ganglion cells
distal to ileal atresia.

In addition to the rarity of this combination, our infant
presented with complex types of gastrointestinal malformations,
including long-gap oesophageal atresia and VACTERL associ-
ation'! (oesophageal atresia with tracheo-oesophageal fistula,
renal agenesis and congenital heart abnormality), perforated
ileal atresia with a mesenteric gap and long-segment agangli-
onosis. Adding extra complexity, our patient also had ganglion
cells distal to the intestinal atresia and in the appendix, which,
to our knowledge, is an unusual finding and has only been previ-
ously reported two times in the English literature.*

Unlike oesophageal atresia and intestinal atresia, which are
commonly recognised soon after birth, studies suggest that the
diagnosis of Hirschsprung’s disease coexisting with ileal atresia
is usually late and, in cases of unrecognised aganglionosis at
the time of atresia repair, there is a significant risk of anas-
tomotic dehiscence.” ® > ' Our result is consistent with these
studies, in which belated recognition of Hirschsprung’s disease
occurred. Likewise, the diagnostic delay negatively affected the
outcome.* "3 * In our case some findings may explain this delay,
namely a false negative diagnosis for Hirschsprung’s disease that
was initially supported by the presence of ganglion cells in the
distal ileum and appendix. We hypothesise whether a correct
interpretation of persistent microcolon on repeat contrast
enemas'* and surgeries could have led to earlier rectal biopsy and
thus to earlier diagnosis and treatment of Hirschsprung’s disease;
despite the fact that the latter sign has rarely been described.
Fishman ez al'* emphasise the importance of a non-fixed, coiled,
pelvic or central abdominal colon determined by contrast enema
radiography or operative exploration as a key to early diagnosis.
In these cases, rectal biopsies should be performed at the initial
operation to avoid failure after the restoration of intestinal
continuity.™*

Presence of ganglion cells distal to ileal atresia has also been
rarely reported in the literature.* Theories postulating an early
first-trimester vascular accident with gut atresia and failure
of the caudal migration of the myenteric plexus as a possible
cause of aganglionosis with associated intestinal atresia cannot
explain ganglion cells distal to ileal atresia.* > The most plau-
sible hypothesis for this association may involve the following in
utero sequence of events: first, early trimester aganglionosis due

to failure of the caudal migration of the myenteric plexus, which
generally occurs between the fifth and 12th weeks of gestational
life'®; subsequently, occurrence of volvulus of a dilated gangli-
onic small bowel, emerging proximal to pre-existing aganglionic
bowel,'® and finally, ischaemic volvulus resulting in ileal atresia
with ganglion cells at both ends.

Despite the complexity of this case, a successful outcome was
achieved by combining an innovative approach, such as tempo-
rary occlusion of the tracheo-oesophageal fistula, with the use of
surgical options currently available for the repair of the involved
malformations.

CONCLUSION
In this study, we characterise a complex case presented with a
rare combination of three well-known surgical gastrointestinal
malformations. As far as we know, the simultaneous occurrence
of oesophageal atresia with tracheo-oesophageal fistula, ileal
atresia and total colonic aganglionosis has not been previously
described in the literature.

Some signs, including persistent microcolon, may guide
to a timely rectal biopsy and lead to a definitive diagnosis of
Hirschsprung’s disease concomitant with ileal atresia.

Learning points

» Association between oesophageal atresia/tracheo-
oesophageal fistula, ileal atresia, Hirschsprung’s disease and
ganglion cells distal to intestinal atresia is uncommon.

» Hirschsprung’s disease in this clinical setting can be
challenging to diagnose.

» This rare combination may have a negative impact on the
outcome.

» For children failing to achieve normal intestinal function
following repair of ileal atresia, Hirschsprung ‘s disease,
although rare, is an important treatable cause that must
remain as a differential diagnosis. An early rectal suction
biopsy should be undertaken to exclude the rare combination
of Hirschsprung’s disease and ileal atresia.
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