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Abstract

Around one in every 500 infants exhibit intestinal malrotation. It is a congenital
abnormal position of the bowel within the peritoneal cavity due to failure of or
improper rotation of the gut tube in embryonic life. Classic clinical presentation
of malrotation in a newborn is bilious vomiting with or without abdominal
distention. In paediatric patients the typical presentation is bilious vomiting
patients. Here we report a case of a four year old male child with complaints of
recurrent vomiting and constipation since infancy. Though malrotation mainly
presents in infancy, delayed diagnosis is possible. The importance of radiologic
investigation is discussed in the context of avoiding potentially fatal intestinal
ischemia.

Introduction

Intestinal malrotation is defined by a congenital abnormal position of the bowel within
the peritoneal cavity, involving small and large intestines and the duodenojejunal
junction.! It might result in a narrow-based mesentery-related mid-gut volvulus.?
A volvulus is an axial rotation or twisting of a segment of the bowel around the
mesentery. The rotation obstructs the lumen and if tight enough also causes vascular
occlusion in the mesentery.? It is critical to rule out this diagnosis when a baby vomits
bile because, if left untreated, mid-gut infarction develops very quickly.?2 Around one
in every 500 live-born babies exhibit malrotation.! However, it is significantly more
prevalent as an anatomical entity, occurring in 0.2% — 1% of the general population.?
In the 1950s and 1960s, the mortality rate for affected neonates was around 30%,
but it has subsequently sharply declined to between 3 to 5%. In older children and
adults, malrotation and midgut volvulus can be present.!

Case Report

A four year old male child was brought to the Paediatrics OPD of North Bengal
Medical College and Hospital with complaints of recurrent vomiting and constipation
since infancy. He had similar episodes of such events in the past and was treated
symptomatically by a local physician. On examination the general survey and systemic
examination were unremarkable. An ultrasonography (USG) whole abdomen was
ordered. The USG revealed an altered relationship between the superior mesenteric
artery (SMA) and superior mesenteric vein (SMV) with the artery lying to the right of
the vein. There was a swirling appearance of the mesentery and superior mesenteric
vein around the superior mesenteric artery. There were a few proximally dilated loops
of the small gut. A barium meal follow-through (BMFT) was ordered. BMFT revealed
the corkscrew appearance of the duodenum and jejunum. Duodenojejunal flexure
was located below and right of the midline. Jejunal and ileal loops were identified on
the right side with almost no small gut loop to the left of the midline. On lateral films,
there was an overlap of the second and fourth parts of the duodenum. A diagnosis of
total nonrotation of the gut with midgut volvulus was made. The patient was managed
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by the paediatric surgery department and underwent Ladd’s
procedure. The findings were confirmed intraoperatively. The
immediate postoperative period was uneventful. The patient is
asymptomatic and under regular follow-up to date.

Figure 1: Barium meal follow-through double contrast study
of the abdomen showing stomach and proximal duodenum in
its normal expected position with D2 segment of duodenum
showing corkscrew appearance.

Figure 2: Whirlpool sign demonstrating the altered

relationship between SMA and SMV
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Discussion

Before four weeks of gestation, the gut is a short, straight
tube. The duodenum, jejunum, ileum, and colon are forced
to herniate into the umbilical cord as the straight tube starts
to elongate more quickly than the embryo during the fourth to
fifth week. The duodenum first turns 90 degrees anticlockwise,
moving to the right of the SMA, while the colon undergoes 90
degrees rotation to rest at the right of the artery. Over the next
three weeks, the duodenum continues to rotate anticlockwise
so that, by the end of eight weeks, it has completed another
90 degrees while the colon undergoes no rotation. The
embryonic bowel returns to the abdominal cavity at 10 weeks
and the colon now rotates 180 degrees anticlockwise, placing
the cecum in the right lower quadrant of the abdomen, while
the duodenum completes its last 90 degrees of anticlockwise
rotation, positioning the duodenojejunal junction to
the left of the spine."* This mechanism fails in classical
intestinal malrotation; the caecum is in the center and the
duodenojejunal flexure is to the right of the midline, making
the small bowel mesentery’s base narrow, increasing the risk
of midgut volvulus.® The section of the midgut’s mesenteric
attachment that runs from the duodenojejunal junction to the
cecum is unusually short in those with malrotation. The gut is
therefore prone to twist around the SMA and SMV. This may
cause intermittent abdominal distention and pain or acute
bowel necrosis.'

Bilious vomiting in a newborn infant is the hallmark symptom
of malrotation, and until proven differently, malrotation should
be assumed in any kid who experiences bilious vomiting.
Early diagnosis (or exclusion) of malrotation is the aim of first
bowel imaging to avoid volvulus and potentially fatal intestinal
ischemia.* Malrotation mainly presents in infancy but delayed
diagnosis like in our case is possible through radiology, which
is easy and cheap.

The upper gastrointestinal series (UGI) is the imaging test
of choice to diagnose or exclude malrotation and midgut
volvulus. Normally, the duodenojejunal junction is located at
the level of the ligament of Treitz to the left of the spinal pedicle.
A rotational disorder is present when the duodenojejunal
junction is not in this location. A controlled injection of
barium or iodinated contrast is made into the stomach to
avoid overfilling.>¢ Performance of a UGI in the presence of
malrotation with a volvulus reveals a corkscrew appearance
or coiled spring appearance as the contrast passes into the
distal duodenum and proximal jejunum. There may also be a
bird-beaked appearance at the level of the obstruction from
luminal narrowing.® The false positive rate of this test may
reach 15%, and a false negative rate of 3 - 6%.!

On ulirasound imaging, malrotation is detected when the
normal relationship between the SMA and SMV is reversed.®
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The literature suggests ultrasound imaging can be useful in
screening for malrotation, but its efficacy has been questioned.”
“Whirlpool” sign (WS) corresponds to a clockwise wrapping
of the superior mesenteric vein and the mesentery around
the superior mesenteric artery. The WS should be routinely
researched at all ages of the paediatric population because it
is sensitive (81%) enough for its diagnosis.®? Infants presenting
with bilious vomiting must undergo USG for studying the SMA-
SMV relationship and a barium study to rule out the diseases
of malrotation.

Conclusions

Malrotation is a relatively common anomaly that can lead to
life-threatening volvulus and bowel ischemia. Most cases of
intestinal malrotation in infancy can be treated successfully
with early diagnosis and intervention. Malrotation and midgut
volvulus may also manifest in older children and adults
where the symptoms are generally vague chronic abdominal
pain and vomiting. The corkscrew appearance of the distal
duodenum and proximal jejunum is indicative of the presence
of malrotation with volvulus. Ultrasonography can be used for
screening. Ladd’s procedure is performed for the correction of
malrotation. After surgical therapy most patients are healthy,
and the recurrence rate is low.
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