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Malrotation and midgut volvulus are surgical emergencies that commonly occur within the first
month of life. The classic symptom is acute bilious vomiting, while nonspecific symptoms such as re-
current abdominal pain may be present in older children. Malrotation can be associated with duode-
nal obstruction caused by an abnormal peritoneal fibrous band or congenital anomalies, such as an
annular pancreas or a preduodenal portal vein. Volvulus can lead to bowel ischemia and a life-threat-
ening condition, thus prompt and accurate diagnosis is crucial. Diagnosis can be made through up-
per gastrointestinal series, ultrasonography, and CT, with ultrasonography being preferred as a
screening tool due to its rapid and accurate diagnosis, without radiation exposure, in children. This
pictorial essay discusses the key imaging findings and diagnostic approaches for malrotation and
midgut volvulus, as well as diagnostic pitfalls based on actual cases.

Index terms Intestinal Volvulus; Gastrointestinal Diseases; Infant, Newborn, Diseases; Ultrasonography

ME

[ ==

78] 7 o] (intestinal malrotation)-2 Hio} ¥HY ¥ - 423} the] v] /A9l 3 |l 31

B
Moz wyshe 4314 7190Ick Y4l 6-1057 27 ool 3|5t U4 EA(midgu P4

124 Copyrights © 2024 The Korean Society of Radiology


http://crossmark.crossref.org/dialog/?doi=10.3348/jksr.2023.0002&domain=pdf&date_stamp=2024-01-26

JOURNAL of
THE KOREAN SOCIETY of
J Korean Soc Radiol 2024;85(1):124-137 RADIOLOGY

Fig. 1. Diagrams showing normal rotation, malrotation, and midgut volvulus.

A. Normal rotation: note the normal position of the duodenojejunal junction and the cecum; the dotted line shows a broad-based attach-
ment of small bowel mesentery, extending from the duodenojejunal junction in the left upper quadrant to the cecum in the right lower
quadrant.

B. Malrotation: note the narrow mesenteric base (dotted line) which causes small bowels to be prone to twisting; the Ladd’s band (arrow)
may cross over the duodenum and cause a small bowel obstruction.

C. Midgut volvulus: clockwise rotation (curved arrow) of the superior mesenteric vein, mesentery, and small bowel around the superior
mesenteric artery.
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Zo]ch(Fig. 3). ] &7|(mural gas), % 2+ (intestinal perforation) S AIAFSH= R-2] 37|(free
)
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o] Eofuh= 57421l “double bubble sign™s 2 4= Qlt}. Solid o] 7147t Ee A foll=

A 744 (necrotizing enterocolitis) o]t TRE Q1o of o 1917 H4fS uiAsto{oF ZHkE).

Fig. 2. Abdominal radiography of a 2-day-old
term neonate with surgically proven midgut
volvulus.

Gaseous distension of the stomach is seen
with slight distension of the duodenal bulb
and scanty distal bowel gases.
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Fig. 3. Abdominal radiography of a 21-day-
old term neonate with poor oral intake and
melena.

There are multiple, dilated bowel loops with in-
creased inter-bowel distance, suggesting en-
teropathy such as necrotizing enterocolitis;
edema and mild ischemic change of the small
bowels and mesentery, with underlying mal-
rotation, was confirmed at surgery.
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Fig. 4. Anormal upper gastrointestinal series of a 2-year-old child.
A, B. The anteroposterior view shows the duodenojejunal junction (arrow) (A) and the lateral view shows
the second and third portions of the duodenum (arrow) (B).

Fig. 5. Malrotation without volvulus in a 6-month-old infant.

A, B. The upper gastrointestinal series shows abnormal duodenojejunal junction and proximal jejunum lo-
cations (arrowheads) at the right side of the abdomen (A); delayed radiography after 12 hours shows the
left-sided colon, and malrotation with Ladd’s band was confirmed at surgery (B).
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Fig. 6. Missed malrotation in a 2-month-old
infant with recurrent vomiting.

The upper gastrointestinal series shows the
duodenojejunal junction (arrow) in the mid-
line of the vertebral body, and the proximal
jejunum is in the right upper abdomen; mid-
gut volvulus developed 3 months later, and
malrotation with Ladd’s band was confirmed
at surgery.

Fig. 7. Upper gastrointestinal series of mid-
gut volvulus with malrotation in a 6-month-
old infant with vomiting.

The duodenojejunal junction and proximal je-
junum are seen in the right abdomen with a
typical “corkscrew appearance” (arrows); mal-
rotation and midgut volvulus without bowel
ischemia were confirmed during surgery.
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Fig. 8. Upper gastrointestinal series
of complete duodenal obstruction in
a 2-day-old neonate with malrotation
and volvulus.

Complete obstruction at the duode-
nal third portion is noted with slight
distension of the proximal duodenum.
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Fig. 9. Normal ultrasonography of the SMA, SMV, and duodenum in a 5-month-old infant.

A, B. At the level of the uncinate process of the pancreas (yellow), the SMV (blue) is normally located at the
right or right anterior aspect of the SMA (red) (A); the duodenal third portion (brown) is positioned in the
retroperitoneal space between the Ao and mesenteric vessels (B).

Ao = aorta, SMA = superior mesenteric artery, SMV = superior mesenteric vein
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Fig. 10. A case of abnormal orientation of the superior mesenteric vessels in a 7-year-old child without mal-
rotation.

A, B. Ultrasonography shows the anteroposterior direction of SMA (arrowhead) and SMV (arrow), raising
concern for malrotation (A); the upper gastrointestinal series shows that the duodenojejunal junction (ar-
row) is located at the left side of the vertebra (B). The follow-through exam (not shown) demonstrated the
normal location of the cecum in the right lower abdomen.

SMA = superior mesenteric artery, SMV = superior mesenteric vein

Fig. 11. Typical ultrasonographic findings of a midgut volvulus in a 3-day-old neonate with bilious vomiting.
A, B. Transverse ultrasonography of the upper abdomen demonstrates a whirling appearance lesion (ar-
rows), and Color Doppler study shows a typical whirlpool sign corresponding to a clockwise wrapping of
superlor mesenteric vein, mesentery, and small bowel loops around the superior mesenteric artery.
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Fig. 12. CT of a midgut volvulus with-
out bowel ischemia in a 14-year-old
girl.

There is a whirlpool sign (arrowheads)
with the preserved mucosal enhance-
ment of the bowel.

Fig. 13. CT of a midgut volvulus with
bowel infarction in an 8-year-old boy.
CT shows a whirlpool sign (arrow) with
decreased bowel wall enhancement
(arrowheads) in the right abdomen,
representing bowel ischemia.
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Fig. 14. Counterclockwise barber-pole sign incidentally found in CT of a 5-month-old patient with biliary atresia without gastrointestinal
symptoms.

Consecutive CT images demonstrate counterclockwise wrapping (curved arrows) of the superior mesenteric vein (arrow) around the su-
perior mesenteric artery (arrowheads).

Fig. 15. Incidentally found malrotation in a 14-year-old male.

A. The vertical orientation of the superior mesenteric artery (A) and superior mesenteric vein (V) is noted with aggregated small bowel
loops (arrow) mimicking mass-like lesions in the subhepatic space.

B. The upper gastrointestinal series shows the right-sided duodenum and proximal jejunum.

C. The follow-through exam demonstrates the cecum (arrow) in the right upper quadrant of the abdomen. At surgery, a Ladd’s band be-
tween the duodenojejunal junction and the cecum was identified.
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Fig. 16. Malrotation with multiple anomalies, including polysplenia, in a 2-year-old child with vomiting.

A, B. The upper gastrointestinal series shows a distended proximal duodenum (D) and abrupt caliber change
at the 2nd portion (arrow) (A) and CT depicts multiple anomalies including a preduodenal portal vein (ar-
row), an inferior vena cava interruption, a C-shaped pancreas, and polysplenia (B); surgery confirmed a duo-
denal web with malrotation.

Fig. 17. CT of intussusception with malrotation in a 2-year-old child.

A, B. There is reversed relationship between the superior mesenteric artery (arrow) and the superior mes-
enteric vein, suggesting malrotation (A); most of the small bowel is located in the right abdomen, and the
large bowel with colocolic intussusception (arrowheads) is noted in the left abdomen (B).
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Supplementary Materials
The online-only Data Supplement is available with this article at http://doi.org/10.3348/jksr.2023.0002.

Supplementary Video Legend

Video 1. Typical ultrasonographic finding of midgut volvulus in a 1-day-old neonate with hemato-
chezia.

This video shows a whirlpool sign, which represents the clockwise rotation of the mesentery and su-
perior mesenteric vein around the superior mesenteric artery. A midgut volvulus with malrotation
was confirmed at surgery.
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