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Abstract

Meconium ileus is a mechanical obstruction of the small bowel and is often the first clinical manifestation of cystic fibrasis in
the neonatal period. Affected neonates typically present with abdominal distention and failure to pass meconium within the first
48 hours of life. Diagnosis relies on a combination of imaging modalities, including radiographs and US, as well as confirmatory
testing for cystic fibrosis through genetic and sweat chloride analysis. Management begins with hyperosmolar contrast
enemas, which can be both diagnostic and therapeutic, while surgical intervention is reserved for complicated cases or when

enema fails to resolve the obstruction.
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Case Summary

A 1-day-old newborn presented with
failure to pass meconium. Both parents
were known to carry a gene for
cystic fibrosis.

Imaging Findings

Abdominal radiograph (Figure 1)
showed findings of a distal bowel
obstruction with dilated air-filled loops
of small bowel. Water-soluble contrast
enema (Figure 2) showed a small-caliber
colon with filling defects in the termi-
nal ileum.

Diagnosis

Meconium ileus.

The differential diagnosis for a neonate
who fails to pass meconium includes
Hirschsprung’s disease, bowel atresia, and
meconium plug syndrome.

Discussion

Meconium ileus is a rare cause of
neonatal intestinal obstruction, resulting
from inspissated meconium within the
terminal ileum." The condition arises
due to abnormal intestinal secretions,
leading to a dehydrated environment in
the gut lumen and the formation of thick,
sticky meconium that obstructs the bowel.!
Meconium ileus is associated with cystic
fibrosis, occurring in 12-20% of neonates
with the disease, and is often the first
clinical manifestation of cystic fibrosis
in the neonatal period.' Importantly, the
presence of meconium ileus does not
confer a worse prognosis for neonates
with cystic fibrosis compared with those
without meconium ileus.” The condition
affects both sexes, with a slight female
predominance (55% female vs 45% male).

Meconium ileus can be broadly
categorized into 2 forms: simple and
complicated. In simple meconium ileus,
neonates typically present with failure to
pass meconium within the first 48 hours
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of life, accompanied by proximal small
bowel dilation due to obstruction.’ Clinical
signs often include abdominal disten-
tion, feeding intolerance, and bilious
emesis.’ Complicated meconium ileus
presents similarly but is associated with
hemodynamic instability and additional
findings such as volvulus of the affected
ileal segment, intestinal atresia, ischemic
necrosis, meconium cyst formation, and
meconium peritonitis.>®

Imaging typically begins with
thoracoabdominal radiographs to assess
for signs of bowel obstruction.' Radio-
graphs may demonstrate dilated bowel
loops and a characteristic “soap-bubble”
appearance (Newhauser sign) in the right
lower quadrant, caused by gas trapped
within the inspissated meconium.*. In
simple meconium ileus, water-soluble
contrast enema is the diagnostic study
of choice, revealing a microcolon with
multiple intraluminal filling defects in the
ileum due to impacted meconium pellets.*
If malrotation with midgut volvulus is
suspected, an upper gastrointestinal series
can be performed for further evalua-
tion.® In complicated meconium ileus,
abdominal radiographs may demonstrate
peritoneal calcifications, while US can
reveal the calcifications, dilated small
bowel loops, and potentially a meco-
nium pseudocyst.

©Anderson Publishing, Ltd. All rights reserved. Reproduction in whole or part without express written permission is strictly prohibited.

Applied Radiology

https://doi.org/10.37549/JPCR-25-0028


https://doi.org/10.37549/10.37549/JPCR-25-0028
https://doi.org/10.37549/10.37549/JPCR-25-0028

PEDIATRIC RADIOLOGICAL CASE

Figure 1. Abdominal radiograph showing
dilated air-filled loops of bowel throughout
the abdomen consistent with a distal bowel
obstruction.

A water-soluble contrast enema is both
diagnostic and therapeutic in meco-
nium ileus. For simple meconium ileus,
hyperosmolar contrast enemas adminis-
tered under fluoroscopic guidance help
draw fluid into the bowel lumen to soften
and evacuate the inspissated meconium.’
If the obstruction resolves, additional
saline enemas and follow-up abdomi-
nal radiographs are recommended to
ensure complete clearance.® Hyperosmo-
lar enemas can be safely repeated if
needed. However, if the enemas are
unsuccessful or if complicated meconium
ileus is present, surgical intervention is
typically required.’

When imaging confirms meconium
ileus, genetic testing and sweat chlor-
ide testing are performed to confirm
the diagnosis of cystic fibrosis.! While
simple meconium ileus generally resolves
without long-term sequelae, patients
remain at risk for complications related
to cystic fibrosis. One such complication
is distal intestinal obstruction syndrome
(DIOS), which is considered a meconium
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Figure 2. (A, B) Sequential images from a contrast enema showing a small-caliber colon and filling
defects (arrow) of meconium in the terminal ileum. The ileal loops of bowel are dilated, showing

that contrast has extended beyond the site of obstruction.

ileus equivalent.® Like meconium ileus,

DIOS results from inspissated intesti-

nal contents, causing obstruction. DIOS
occurs in 7-20% of patients in their
lifetime, with a peak between 6 and 10
years of age. Lavie and colleagues found
that patients with DIOS had 2 promi-

nent mutations (DeltaF508 and W1282X0).’
Management is similar, typically involving
hyperosmolar water-soluble contrast
enemas to relieve the obstruction.

Conclusion

Meconium ileus is a mechanical
obstruction of the small bowel and is
often the first clinical manifestation of
cystic fibrosis in the neonatal period.
Affected neonates typically present with
abdominal distention and failure to pass
meconium within the first 48 hours
of life. Diagnosis relies on a combina-
tion of imaging modalities, including
radiographs and US, as well as confirma-
tory testing for cystic fibrosis through
genetic and sweat chloride analysis.
Management begins with hyperosmolar
contrast enemas, which can be both
diagnostic and therapeutic, while surgical
intervention is reserved for complicated

cases or when enema fails to resolve

the obstruction.
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