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Malrotation of the midgut is generally regarded as a paediatric pathology. It is rare in adults. Patients may present with symptoms of acute
bowel obstruction or chronic abdominal pain. Barium study, Contrast Enhanced Computed Tomography (CECT), Magnetic Resonance
Imaging (MRI), diagnostic laparoscopy and sometimes explorative laparotomy are used for diagnosis. Ladd’s procedure through the open
approach has been the treatment of choice for complete malrotation of midgut, however there are reports on successful outcome for both
complete and incomplete malrotation after laparoscopic approach as well. We report a case of a 25-year-old female who presented with
a history of severe pain in abdomen for one week. CECT abdomen showed incomplete malrotation and volvulus in midgut. Laparoscopic
detorsion of bowel loops, adhesiolysis, caecopexy and appendectomy was done. Patient’s symptoms subsided immediately after surgery.
Histological analysis of the appendix specimen showed small appendiceal carcinoid, which was purely incidental. At three months follow

up, patient was symptom free.
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CASE REPORT

A 25-year-old female presented with history of severe colicky
abdominal pain for seven days. She also had postprandial vomiting
for 10 days. She had multiple similar episodes since childhood
which had settled with conservative management. Abdominal
examination was unremarkable. Abdominal X-ray revealed a few
distended centrally located small bowel loops [Table/Fig-1]. Blood
tests revealed Hb - 9.9 gm/dl, White cell count -10,400/mm?,
ESR -34, Platelet count -2.28 lakh/mm?3, Na -141 mmol/, K-3.61
mmol/l, Urea -26 mg/dl, Creatinine -0.83 mg/dl, Amylase -75U/l,
Lipase -200U/l. CRP- 20.4. CECT showed multiple dilated small
bowel loops with a “whirlpool sign” and loss of normal SMA/SMV
relationship in keeping with midgut malrotation [Table/Fig-2].

Patient was taken up for a laparoscopy. Patient was placed in
supine position with split leg position. Camera port was introduced
through open technique and pneumoperitoneum created. Two 5
mm working ports were introduced to the right and left of the rectus
muscle. Caecum was floppy and excessively mobile, appendix
was subhepatic in position and small bowel loops were dilated
and twisted around mesentery in two whirls and anatomic relation
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[Table/Fig-1]: X- ray showing distended small bowel loops
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of SMV and SMA was altered [Table/Fig-3]. Duodeno-jejunal (DJ)
flexure was identified. Dense adhesions were present around the
DJ flexure and around the jejunal mesentery. These adhesions were
released [Table/Fig-4]. Two small bowel loops distal to DJ flexure
were found to be twisted clockwise. Adhesiolysis was performed to
separate the small bowel loops and de-twisting was done. Caecum
was placed in right lower quadrant and fixed to right lateral wall of
abdomen with 2-0 prolene [Table/Fig-5]. Appendectomy was done
as a routine procedure. Patient was allowed clear liquids orally on
the first postoperative day and slowly progressed to soft diet. Her
postoperative course was entirely uneventful. Histopathology of
appendix showed a 1 cm benign carcinoid tumour in the base of
appendix, the resection margin of which was clear of tumour.

[Table/Fig-2]: CECT abdomen showing dilated small bowel loops with “whirlpﬁol"
sign.
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DISCUSSION

Intestinal malrotation represents one of the most common congenital
anomalies of gastrointestinal tract. Although, most of the cases
manifest during the first year of life, complications from malrotation
including midgut volvulus and obstruction may present at any age
[1]. Nonspecific recurrent abdominal complaints in adults of any age
should raise suspicion of the possibility of midgut malrotation with or
without concomitant volvulus [2].

Embryologic steps of intestinal rotation have been well described
by Mall FP in his paper published over a century ago [3]. In the fifth
week of embryologic development, there is rapid elongation of the
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[Table/Fig-4]: Adhesiolysis.

[Table/Fig-3]: Appendix subhepatic in poéition.

intestinal segment and the primary gut loop extends ventrally into
the umbilical cord. By the 10" week, the abdomen has enlarged
sufficiently to accommodate the growing intestinal tract and as it
returns to the abdomen, there is a 270° counter clockwise rotation of
the tube around the axis of the superior mesenteric artery, followed
by fixation. Malrotation refers to interruption, reversal or arrest of
this complex process and ranges from non-rotation to incomplete
rotation or lack of fixation. This may result in axial rotation of the
midgut causing midgut volvulus, although even complete malrotation
may be asymptomatic.

Malrotation with volvulus in newborn usually presented with bilious
vomiting in 40% to 60%. Few cases present with abdominal
distension, hematemesis, hematochezia, peritonitis and shock.
Adults present with intermittent episodes of pain in abdomen.
As malrotation is rare in adults, there is often delay in diagnosis
and treatment. A high index of suspicion is therefore required [4].
There are no plain abdominal x-ray findings that are pathognomic
of intestinal malrotation with volvulus. CECT findings of twisting of
mesenteric vessels, bowel obstruction and malposition of caecum
may suggest malrotation. CECT is also a good tool to detect the
“whirlpool” sign of volvulus secondary to malrotation, however in
most cases the diagnosis is made only at laparoscopy [5].

Although, malrotations in children and adults have been treated
historically by the open approach, with advancementsin laparoscopic
expertise worldwide, there are many reports of successful outcome
after laparoscopic approach for both incomplete and complete
midgut malrotation [6]. Laparoscopy is now regarded as a safe
and effective method in the diagnosis and treatment of intestinal
malrotation both in infants and young children [7].

Presence of an appendiceal carcinoid in a patient undergoing ap-
pendicectomy during surgery for malrotation is extremely rare. To
our knowledge, only one case has been previously reported [8]. Our
patient’s histology suggested a benign carcinoid tumour. In general,

[Table/Fig-5]: Caecopexy.

it is recommended to do a right hemicolectomy subsequently if
the carcinoid tumour of the appendix is more than 2 cm or if it is
less than 2 cm with positive lymph nodes. As this was only a 1
cm tumour with a clear resection margin and there was no local
lymphadenopathy on preoperative CT scan, appendicectomy that
we had performed was deemed sufficient [9].

CONCLUSION

Laparoscopic detorsion of incomplete midgut malrotation asso-
ciated with jejunal volvulus is a safe and effective procedure. Finding
of a carcinoid tumour in the appendix during a routine appendic-
ectomy for such a procedure is rare.
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