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Abstract

Abnormalities in midgut rotation occur during the physiological herniation of the midgut between
the 5th and 10th week of gestation. The most significant abnormality is a narrow small bowel
mesentery which is prone to volvulus. This occurs most frequently in the neonatal period.
Less commonly, midgut malrotation presents in adulthood with either acute volvulus or
chronic abdominal symptoms. It is the latter group that represents a diagnostic challenge.
We report a case of a 31-year-old female patient who presented with a 6-year history of
non-specific gastro-intestinal symptoms. After extensive investigation the patient was diagnosed
with midgut malrotation following an upper gastro-intestinal series. The patient was treated with
a laparoscopic Ladd’s procedure and at 3 months was gaining weight and had stopped vomiting.
A laparoscopic Ladd’s procedure is an acceptable alternative to the open technique in treating
symptomatic malrotation in adults.
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Case report

A 31-year-old woman was seen in the outpatient department with a 6-year history of abdominal
colic and bloating relieved by defecation. She had a long history of constipation, opening her
bowels 2-3 times a week with laxatives. Over the preceding few weeks, the patient had been
vomiting on most mornings with nausea persisting throughout the day. The patient had lost 14 1b
in weight over the previous 6 months and had a BMI of 19. Past medical history included
therapeutic laparoscopy for endometriosis and an appendicectomy at initial presentation.
Physical examination was normal except for scars from previous laparoscopy and
appendicectomy.

The patient had been investigated extensively. Normal investigations included liver function
tests, abdominal ultrasound, endoscopy of the upper and lower gastro-intestinal tract, jejunal
biopsy and oesophageal monometry. Electrogastrography revealed bradygastria but the patient
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Fig. 1. 10 and 60 min delay upper gastrointestinal series demonstrating the entire small intestine, including the duodeno-jejunal
junction to the right of midline. The proximal large intestine is also abnormally placed to the right side with the caecum
abnormally high.

had failed to respond to treatment with prokinetics. An upper gastro-intestinal series
demonstrated malrotation of the midgut (see Fig. 1) and a surgical referral was made.

She was treated with a four-port laparoscopic Ladd’s procedure. The caecum was situated high
with peritoneal bands passing across the duodenum. The peritoneum to the right of the
ascending colon and caecum was incised and the anteriorly situated bands were stripped to
free the duodenum. The colon was placed to the left of the abdomen. She was discharged
within 24 h eating a normal diet and made a good post-operative recovery. At 3 months, she was
gaining weight and had no further vomiting.

Discussion

Malrotation of the midgut is an abnormality in the embryological development of the gastro-
intestinal tract. By the 4th intrauterine week, the gastro-intestinal tract is in the form of an
endoderm lined tube, divided into fore, mid and hindgut. Mid and hind gut are defined by their
blood supply, the superior and inferior mesenteric arteries, respectively. By the 5th week of life,
the midgut begins a process of rapid enlargement, physiological herniation and rotation. With the
rapid expansion of the liver and kidneys, expansion of the midgut intestinal loop cannot be
contained within the abdominal cavity. This results in temporary physiological midgut herniation
through the umbilical cord with the superior mesenteric artery forming the axis.!! The midgut
then rotates in stages 270 degrees in a counter clockwise direction. This process forms the “C” of
the duodenum and places it behind the superior mesenteric vessels. Hernial reduction occurs by
week 10 with the jejunum reducing first and lying to the left, and subsequent distal portions lying
progressively to the right. The caecum descends from a position in the right upper quadrant
forming the descending colon with its mesentery gradually disappearing. Midgut mal- and non-
rotation refers to a failure in the counter clockwise rotation of the midgut which results in the
misplacement of the duodenojejunal junction to the right of midline. In addition, the small bowel
mesentery has a narrow vertical posterior attachment which is prone to volvulus. Other
anatomical abnormalities include peritoneal (Ladd’s) bands running from the right colon to the
lateral abdominal wall, and an excessively mobile caecum that fails to descend.

Malrotation can present as an acute surgical emergency, or with more chronic abdominal
symptoms. Acute presentation is with volvulus of the midgut or ileocaecum occurring most
frequently in the neonate, with the likelihood decreasing with age.!>”>! The chronic presentation is
more challenging with symptoms including chronic abdominal pain, bloating, vomiting,
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constipation and diarrhoea all being reported.>>® The pathophysiology of these chronic
symptoms may relate to the compressive effects of peritoneal bands running from the caecum
and ascending colon to the right lateral wall. Diagnosis is by imaging. Computed tomography scan
and ultrasound may reveal the superior mesenteric vein to lie abnormally to the left of the artery,
but these signs are frequently missed. Upper gastro-intestinal series remains the most likely
investigation to result in diagnosis as occurred in this report. These series will show the
duodenojejunal junction to the right of midline with an abnormally high caecum (Fig. 1). The
surgical management of intestinal malrotation was first described by William Ladd in 193647 and
remains the mainstay of management today. It involves reduction of volvulus if present, division
of abnormal peritoneal bands (duodeno-colic, duodenojejunal-ileocolic), and placement of the
small bowel to the right of the abdomen and the caecum to the left. Appendicectomy is also
performed, as patients may otherwise present with left sided appendicitis.®! Increasingly,
laparoscopic Ladd’s procedures are being performed and have been shown to be effective
where there is no acute volvulus.'®%1% This minimally invasive approach allows for earlier oral
intake and discharge from hospital.

We report a case of a 31-year-old female patient with progressing chronic symptoms who
was eventually diagnosed after exhaustive investigation. She was successfully managed with a
laparoscopic Ladd’s procedure.

Teaching point

Symptomatic adult midgut malrotation is rare. Even in this age group, acute presentation with
volvulus can occur requiring emergency surgery.¥ The chronic presentation represents a
diagnostic challenge and may only be diagnosed incidentally following an upper gastro-intestinal
series. We report a 31-year-old patient with chronic non-specific abdominal symptoms who was
investigated thoroughly. six years later an upper gastro-intestinal series resulted in the diagnosis
of midgut malrotation. A laparoscopic Ladd’s procedure was carried out with resolution of
her symptoms.
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