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PEDIATRIC RADIOLOGICAL CASE

CASE SUMMARY
A 2.2 kg infant girl born via uncom-

plicated vaginal delivery at 32 weeks’ 
gestational age with congenital 
schizencephaly presented with abdom-
inal distention and vomiting.

IMAGING FINDINGS
Initial abdominal radiograph showed 

distended, air-filled loops of bowel. The 
majority of small bowel was located 
in the right upper quadrant, suggesting 
malrotation; however, a focal distended 
loop of bowel was present in the left 
lower quadrant (Figure 1). 

On the second day of life, a con-
trast enema was performed, demon-
strating a microcolon with the cecum 
and appendix located in the left upper 
quadrant, confirming malrotation (Fig-
ure 2). Contrast could not be refluxed 
into the distal ileum. A diagnosis of 
distal ileal atresia was made, resulting 
in distal ileocecal resection with an 
ileocolic anastomosis. During surgery 
no volvulus was noted. 

Contrast remained in the microcolon 
for 15 days. During this time, there was 
gradual bowel distention, suggesting a 

recurrent bowel obstruction (Figure 3). 
With concern for a stricture, a repeat 
contrast enema was performed on the 
22nd day of life. This study demon-
strated a microcolon but no stricture or 
obstruction at the anastomosis. 

Another contrast enema was per-
formed at 2 months of age because of 
repeated bowel distention and reduced 
bowel movements. Initial filling was 
limited to the colon and distal ileum. 
The recto-sigmoid ratio was normal. 
Transition zone was proximal to the 
microcolon. No anastomotic stricture 
was detected. Over the next few days 
retrograde movement of contrast was 
noted through the entire small bowel to 
the stomach (Figure 4). 

Rectal suction biopsies performed 
2 days prior to surgery showed 
absence of ganglion cells. At defini-
tive surgery, no ganglion cells were 
seen in the transverse colon. Small 
bowel with ganglion cells was isolated 
for enterostomy. In retrospect the 
resected distal ileum and cecum were 
analyzed and showed absence of gan-
glion cells, supporting the diagnosis of 
total aganglionosis.

DIAGNOSIS 
Total aganglionosis associated with 

ileal atresia and malrotation

DISCUSSION
The incidence of jejunal and ileal 

atresia ranges from 1 in 1,500 to 1 in 
12,000 births.1 Jejunal atresia (JA) is 
more commonly associated with other 
congenital anomalies than is ileal atre-
sia (IA). The association of IA and 
total aganglionosis (TA) is rare, but 
21 cases are reported in the literature.2 
Malrotation with or without volvu-
lus certainly can be associated with 
JA and duodenal atresia; however, it 
is uncommon with isolated IA. The 
coexistence of IA, TA and malrotation 
complicated our imaging evaluation of 
this patient’s distal bowel obstruction. 
There has been only one other reported 
case of an infant with combination 
of ileal atresia, malrotation and total 
colonic aganglionosis.3

Initial abdominal radiographs dem-
onstrated multiple distended loops 
of bowel, suggesting distal bowel 
obstruction. To further evaluate neo-
nates with a distal bowel obstruction, 
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FIGURE 1. AP supine radiograph of the chest and abdo-
men at 24 hours of life showing multiple distended bowel 
loops, suggestive of distal bowel obstruction. The proximal 
small bowel/jejunum is located in the right upper quadrant 
(arrow), suggestive of malrotation.

FIGURE 2. AP fluoroscopic image of the abdomen demonstrating a microco-
lon with foreshortening suggestive of aganglionosis. The cecum and appendix 
(arrow) are in the left upper quadrant of abdomen, confirming malrotation

FIGURE 3. AP supine radiograph of the abdomen 15 days after the first 
water soluble contrast enema demonstrating retained contrast in the 
distal colon (arrows).

FIGURE 4. AP radiograph of the abdomen a few days after the third 
water-soluble contrast enema showing subsequent retrograde move-
ment of contrast material through the small bowel and into the stomach.
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a contrast enema should be performed. 
Microcolon is a nonspecific finding 
appreciated in meconium ileus, IA 
and TA. While TA is rare, findings of 
a short rigid colon with loss of redun-
dancy and retention of contrast in the 
colon for many days suggested the 
diagnosis. Recurrence of bowel disten-
tion following ileocolostomy for repair 
of IA should always raise suspicion for 
another more distal obstructive prob-
lem. In our patient an anastomotic stric-
ture was contemplated. Repeat contrast 
enemas demonstrated no stricture or 
stenotic anastomosis but did demon-
strate retrograde peristalsis through the 
small bowel to the stomach, another 
sign of TA. Hirschsprung’s disease 
(HD) or aganglionosis is the premature 
arrest of the craniocaudal migration of 
vagal neural crest cells in the hindgut 
between the 5th and 12th week of gesta-
tion to form the enteric nervous system 
and is regarded as a neurocristopathy.4 
The incidence of HD is estimated at 1 
in 5000 live births. There is a prepon-
derance of affected males compared 
to females (4:1). Patients are classified 
as having short-segment HD when the 
aganglionic segment does not extend 
beyond the upper sigmoid, and long 
segment HD when the aganglionic seg-
ment extends proximal to the sigmoid 
colon.5 TA is rare (3–8% of cases of 
HD). Congenital anomalies occur in 
18% of patients with HD and include 
malrotation, colonic atresia and imper-
forate anus.5 

The midgut is the portion of the 
intestines supplied by the superior 
mesenteric artery, extending from the 

duodenum to the mid-transverse colon. 
An ischemic event is considered the 
most likely cause of jejunoileal atresia 
and is thought to occur between the 6th 
and 8th weeks of gestation. In a series 
of 114 infants with jejunoileal atresia, 
the level of the atresia was the jejunum 
in 62%, the ileum in 30%, and both the 
jejunum and ileum in 8%.6  Associ-
ated extra-intestinal anomalies occur 
more frequently in patients with JA 
(42%) than in patients with IA (2%), 
suggesting that the former probably 
occurs earlier in utero than the lat-
ter.7 The combination of IA and TA is 
extremely rare. One possible mecha-
nism for this occurrence is a vascular 
accident that results in atresia and acts 
as a barrier to caudal migration of the 
neurenteric cells distal to the atresia. 

Malrotation is associated with 
jejunoileal atresia in 17% of patients. 
Approximately 50% of these patients 
have midgut volvulus at the time 
of diagnosis. A prior study showed 
that malrotation is associated with 
other congenital anomalies in 62% of 
patients.8 In this series of 34 patients 
there were four cases of HD. In total, 
21% of patients with malrotation and 
an associated anomaly had jejunal 
atresia.8  There were no cases of ileal 
atresia in this series. 

There has been only one other 
reported case of IA, TA, and malrota-
tion.3 As in our patient, no volvulus 
was present as etiology of the atresia.

CONCLUSION
Both IA and TA can present with dis-

tal bowel obstruction in the neonate and 

microcolon on contrast enema. While 
this case is rare, it is important for the 
radiologist to know that malrotation, 
bowel atresias and HD can all be associ-
ated with other congenital anomalies. 
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