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ABSTRACT
Malrotation of small bowel with midgut volvulus has a very low incidence of 0.2% in adults. Symptomatic malrotation in neonates
occur in one in 6000 live births. The normal 270 degrees counter-clockwise gut rotation around the axis of superior mesenteric
artery is absent in such cases. A 20-year-old male presented with intermittent colicky abdominal pain since four to five months,
post-prandial bilious vomiting since one week and obstipation since two days. He also had difficulty breathing since two days.
Abdominal examination revealed vague lump in right lower abdomen with no signs of peritonitis. Radiological investigations
Ultrasonography (USG) and Contrast Enhanced Computed Tomography (CECT) abdomen demonstrated over distended stomach
with dilated D1 and D2 showing changes in relation to superior mesenteric artery and superior mesenteric vein with rotation of
mesentery in whirlpool pattern. His Reverse Transcriptase-Polymerase Chain Reaction Test (RT-PCR) was positive for Coronavirus
Disease-2019 (COVID-19). Conservative trial for two days was followed by surgical exploration which revealed gut malrotation
with mid-gut volvulus. Ladd’s procedure was performed. Malrotation with midgut volvulus is an acute surgical emergency that
demands high index of suspicion in an adult. Associated COVID-19 pneumonia can increase mortality. Patient was followed-up
after three weeks with fruitful results, proving that an early diagnosis and definitive surgical correction of malrotation with midgut
volvulus is essential.
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CASE REPORT
A 20-year-old male presented with intermittent colicky abdominal
pain since four to five months, post-prandial bilious vomiting since
one week and obstipation since two days in the Department of
General Surgery.
He had similar episodes of colicky mid-abdominal pain over last
few years and pain subsided on its own or after taking over the
counter analgesic tablets after two or three hours. Patient was
febrile, had dry cough, malaise and body ache since four days
owing to COVID-19. On examination, he had fair general condition
with pulse rate: 96 beats/min; blood pressure 128/68 mm of Hg,
respiratory rate of 22/min and SpO2 98% on room air. He was thin
built with scaphoid abdomen. On physical examination, there was
ill-defined abdominal mass in right hypochondriac and lumbar
fossa and sluggish bowel sounds with no signs of peritonitis.
His investigations revealed C-reactive protein of 51.4 mg/L (<0.3),
D-dimer levels of 0.30 micrograms/mL (0-6), fibrinogen: 422 mg/dL
(150-350), serum ferritin: 222 ng/mL (30-300), lactate dehydrogenase:
850 IU/L (240-480); RT-PCR test came out to be positive for COVID19 on the day of admission during routine screening for COVID-19
in our institution. There was no H/O fever recently. Therefore, he was
simultaneously advised vitamin C, paracetamol and multivitamin tablets
and chest physiotherapy.

of COVID-19 Reporting and Data System (CORADS) 6 according to
Dutch radiology scoring system for COVID-19 [1].
Patient was initially given conservative treatment for 24 hours with
nasogastric decompression, intravenous fluids, broad spectrum
antibiotics (intravenous ceftriaxone 1 gm twice daily and paracetamol
1 gm thrice daily). Since there was no symptomatic relief, an
operative intervention was planned. Pre-operative anaesthetic work
up for airway patency, co-morbidities, drug allergies, previous surgical
and medical history was done. Induction of anaesthesia was done
by general anaesthetists with inj. propofol 2 mg/kg body weight.
Surgical exploration revealed presence of small bowel in right upper
quadrant confirming gut malrotation. Midgut was rotated upon its
mesentery showing volvulus. Numerous inter-bowel adhesions
were present, 20 cm length of small bowel was ischaemic with no
obvious gangrene. Ladd’s procedure consisting of counter clockwise
derotation of midgut volvulus with division of Ladd’s bands followed
by broadening of mesentery of proximal jejunum was done [2].
Generous adhesiolysis was done followed by repositioning of non
rotated small bowel into abdomen. Caecum was placed in left lower
quadrant after appendectomy [Table/Fig-2]. The affected small
bowel was viable. Patient was shifted to COVID-19 Intensive Care
Unit (ICU) after primary closure of abdomen.

A USG whole abdomen suggested markedly dilated stomach
and first part of duodenum with abnormal relationship of superior
mesenteric artery and superior mesenteric vein with swirling motion
of superior mesenteric vein around superior mesenteric artery.
A CECT whole abdomen suggested an over distended stomach
[Table/Fig-1a] with dilated first and second part of duodenum
and changes in Superior Mesenteric Artery (SMA) and Superior
Mesenteric Vein (SMV) relation, rotation of mesentery in whirlpool
pattern. Small bowel was seen predominately on right side and large
bowel on left side [Table/Fig-1b]. The CECT thorax was suggestive
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[Table/Fig-1]: a) CECT showing Distended stomach (Arrow); b) CECT s howing
dilated first and second part of duodenum with changes in SMA and SMV
relationship and rotation of mesentery in a whirlpool pattern (Arrow).
[Table/Fig-2]: Repositing of small bowel into abdomen and caecum (arrow) being
placed in left lower quadrant after appendectomy. (Images from left to right)
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Reversal of anaesthesia was done with inj. neostigmine 2 mg and
glycopyrrolate 400 micrograms. The intraoperative and postoperative
periods were uneventful. Patient was discharged on fifth postoperative
day. Follow-up after two weeks showed full recovery and there was no
pain or any other symptom.

DISCUSSION
The presentation of gut malrotation with midgut volvulus is uncommon in
adult population with an incidence of 0.2% [3-5]. Since the presentation
is usually subacute without peritonitis, a low pain threshold is required
for timely diagnosis and prompt surgical management to preclude loss
of entire midgut. Delay in diagnosis and management is associated with
low survival rates and high morbidity due to lifetime dependence on
Total Parenteral Nutrition (TPN) or need of small bowel transplantation
[6]. Mortality and morbidity is bound to increase in patients with
concomitant COVID-19 pneumonia. After proper resuscitation, a
Ladd's procedure is the gold standard approach [2,7].
Malrotation occurs due to failure of normal 270 degrees anti-clockwise
rotation of midgut around the axis of superior mesenteric artery in the
first 10-12 weeks of embryonic period. This results in non fixation of
small bowel to the ligament of Treitz and that of right colon to the right
lower quadrant [8]. This leads to short mesenteric root, formation of
interbowel adhesions and Ladd’s band predisposing to obstruction.
Midgut might rotate on its central axis causing volvulus [9].
In this report, the presentation was that of chronic intermittent pain in
abdomen complicated by acute obstruction secondary to volvulus.
Similarly Devlin HB et al., also reported chronic intermittent abdominal
pain with post-prandial bloating and vomiting as major presenting
symptoms in adults, while only 10-15% adults presented with acute
obstruction [9]. Likewise Hsu SD et al., showed that adults with
malrotation may present with varying symptoms ranging from acute
obstruction to vague abdominal symptoms [10]. COVID-19 has its
own morbidity in terms of respiratory complications following general
anaesthesia which can adversely affect the surgical outcome.
Management depends on austerity of presentation and complications.
Patients without acute volvulus are treated with elective Ladd’s
procedure however an emergency laparotomy is needed for acute
volvulus after proper optimisation of haemodynamic compromise.
It is a five steps procedure via an open or laparoscopic approach:
Step 1: Assessment for volvulus with counter-clockwise detorsion
if present.
Step 2: Division of Ladd’s band (fibrous bands between cecum
and duodenum).
Step 3: Division of inter-mesenteric bands,
Step 4: Appendectomy due to aberrant location of appendix to
avoid future confusion about appendicitis.
Step 5: Placement of bowel in the corrected anatomic position. Overt
gangrenous bowel mandates resection, however if viability is equivocal,
relook laparotomy is recommended within 24-48 hours [10].
The conservative versus surgical management of incidental malrotation
without volvulus is controversial due to lack of proper literature
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because of low incidence in adults [11]. Durkin ET et al., showed
that the outcome depends upon severity of presentation. Mortality in
acute volvulus goes upto 25% with morbidity upto 60% [11]. There is
1-1.8% risk of recurrence of volvulus while a higher lifetime risk of small
bowel obstruction [12]. Moreover acute abdomen in COVID patients
has already become a diagnostic dilemma [13-15] and patients of
midgut volvulus with similar abdominal symptoms may bear the risk
of missing out on crucial timing of surgical management.

CONCLUSION(S)
Adult intestinal malrotation with volvulus has vague symptomatology
hence it requires a high index of suspicion for proper diagnosis and
timely management. Contrast Computerised Tomography (CT) scan
and doppler ultrasound are helpful in early preoperative diagnosis
showing typical whirlpool pattern of mesenteric rotation along
superior mesenteric artery. Robust management guidelines in
adult population with midgut malrotation are yet to be finalised but
an acute volvulus needs prompt surgical intervention to preclude
ischemia to entire small bowel, which includes anticlockwise derotation, and intestinal resection in case of gangrene. This should
be followed by Ladd’s procedure.
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