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Background: Intestinal malrotation is one of the most common causes of
bowel obstruction in neonates and presents with high intestinal obstruction
and midgut volvulus. However, it can even present beyond infancy with
atypical GI symptoms leading to a delay in diagnosis. Due to paucity of
literature from Asian subcontinent, we were prompted to undertake this
study.
Methods: We performed a retrospective analysis of all patients who were
admitted with gut malrotation in childhood to department of pediatric
surgery between 2006 and 2015. Patients were analyzed for their clinical
presentation, radiological diagnosis, operative procedures and surgical
outcomes. We excluded all the patients of midgut malrotation associated
with congenital diaphragmatic hernia, gastroschsis or omphalocele.
Results: Of a total of 66 patients recruited, 36 were infants, 12 were
children between 1 and 5 years of age, 11 were between 5 and 10 years
and 7 were between 10 and 14 years of age. The sexratio(M:F) during
neonatal age group was 2.2:1 and beyond neonatal period was 2.8:1. All
infants presented with features of upper GI obstruction but presentation
later in childhood was with atypical GI symptoms. Significant mesenteric
lymphadenopathy was observed in some of the patients who presented late
during childhood. The diagnosis was confirmed with X-ray abdomen, USG
abdomen and contrast study of upper GI tract. All patients were subjected
to surgical correction of malrotation with Ladd’s procedure. The mortality
was 6% in present series.
Conclusion: Malrotation gut, although rare, must be kept in mind when
dealing with patients in late childhood presenting with atypical GI
symptoms and failure to thrive. Unlikewhat is considered traditionally,
malrotation gut is not a “time bomb lying within” as the incidence of
catastrophic complications like complete volvulus leading to gut gangrene
beyond infancy is very minimal.
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Introduction
In 1923, Dott was the first to describe the relationship
between embryologic intestinal rotation and surgical
treatment.1 In1936, William E. Ladd wrote the classic
paper on treatment of malrotation. His surgical approach,
now known as the Ladd procedure, remains the cornerstone
of practice even today.2
Intestinal malrotation has traditionally been
considered a disease of infancy.3-4 The actual prevalenceof
malrotation in infants and children beyond the neonatal
period is difficult to estimate, as such anomalies may
remain asymptomatic and undetected throughout life.
Intestinal malrotation is found in between 1 in 200 and 1
in 500 live births.3,5 But symptomatic malrotation occurs
in only 1 in 6000 live births.6 High degree of suspicion
should be kept while dealing with atypical GI symptoms
in late childhood because it can lead to midgut volvulus
and subsequently devastating intestinal necrosis.7
Normal embryonic rotation occurs in 3 stages,
complete by 10-12 weeks of gestation, followed by
fixation of mesentery, whichis onlycompleted soonbefore
birth. Intestinal malrotation is a congenital anomaly
occuring due to error of rotation of gut around superior
mesenteric artery and anomalies in midgut fixation.The
“omega” configuration predisposes to post-natal rotation
about the narrow vascular mesenteric axis,leading to
midgut volvulus with subsequent intestinal ischemia and
necrosis. Due to maldevelopment, there can occur nonrotation and reverse rotation of gut. The commonest type
encountered in children is narrow midgut mesenteric
attachment to posterior abdominal wall that predisposes
to volvulus and fibrous bands (of Ladd) coursing over
2nd and 3rd part of duodenum leading to duodenal
obstruction.1-2
There is paucity of literature from Asian
subcontinent on intestinal malrotation especially in
children presenting later in childhood, which prompted us
to study their clinical and radiological features as well as
outcomes.

Methods
It is a retrospective study conducted in department of
Pediatric Surgery between 2006 and 2015. Patients

admitted with malrotation gut in childhood were included
and analyzed for their clinical presentation, radiological
diagnosis, operative procedures and surgical outcomes.
However, patients of midgut malrotation associated
with congenital diaphragmatic hernia, gastroschisis or
omphalocele were excluded from the study.

Results
Total number of patients recruited in our studywas66.
Of these,36 were neonates and 12 were between 1 and
5 year, 11 were between 5-10 year and 7 were between
10-14 year of age.Gender ratio (M:F) during infancy
was 2.2:1 and beyond neonatal period was 2.8:1. All
neonates presented with features of upper gastrointestinal
tract obstruction like bilious vomiting and abdominal
distention while presentation in later childhood was with
atypical gastrointestinal symptoms like on and off bilious
vomiting, pain in abdomen, malabsorption syndrome
and failure to thrive. One of our patient presented with
intussuception. In our series, 2 neonates(6%) presented
with duodenal atresias and 4 neonates(12%) presented
with jejunal atresias. Associated anomalies were observed
in two patients,one had CHD and other had left PUJ
obstruction. The diagnosis was confirmed with x-ray
abdomen, USG abdomen and contrast study of upper GI
tract (Figure 1). All patients were subjected to surgical
correction of malrotation with Ladd’s procedure. The
totalmortality was 4 in our series which counted for 6%
of total patients.
All cases were operated, abdomen was
opened through right transverse supraumblical
muscle cutting incision and findings were identified.
Volvulus was derotated,widening of mesenteric root
done followed by division of ladd’s band and finally
prophylacticappendicectomy was done and abdomen
was closed in layers. We noticed significant mesenteric
lymphandenopathy in some of the patients who presented
late in childhood. But in 4 cases(two neonates, one
infant and one child of 3 years of age) who presented
with shock, there was midgut gangrene due to complete
volvulus. Ladd’s procedure was done but gangrenous gut
was not resected and was returned back to abdomen and
abdomen closed. However, all 4 cases expired during
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post operative period due to sepsis. So in our study the
incidence of midgut volvulus with gangrene was 6%.
During post operative period,patients were allowed oral
feeds after 72hrs once they started passing stool. Patients
were discharged on 7th to 10th post operative day. Wound
infection as seen in two patients was managed by daily
dressing. On follow up, patients were reported to be
doing well and gaining weight. Post operative adhesive
obstruction was seen in two cases which was managed
conservatively.

Discussion
Antenatal diagnosis is extremely difficult to make but
a few case reports are available.8 None of the case was
diagnosed antenatally in our series. Most of our patients
presented in infancy (55%). However, as per literature,
50-80% of the patients present during infancyand
malrotation gut can present at anyage.9-10 Nehra and
Goldstein also emphasized on this fact. Similar findings
were observed by Durkin et al.11
Malrotation may occur as an isolated anomaly
or in association with other congenital anomalies; 3062% of children with malrotation have an associated
congenital anomaly. However, no genetic susceptibility
or predisposing syndrome has been found to be associated
with malrotation gut. Midgut volvulus when occur in
utero cause variable degree of ischemic necrosis resulting
into single and multiple atresias of small bowel.12 In our
series, 2 neonates(6%) presented with duodenal atresias
and 4 neonates(12%) presented with jejunal atresias.
In a large series by Vecchia et al, 28% of infants with
duodenal atresia and 19% of infants with jejunal atresia
had malrotation.13 All children with diaphragmatic hernia,
gastroschisis, and omphalocele were excluded from our
study.
In our series, bilious emesis was the most
prominent feature along with abdominal distension
in neonatal age group leading to a prompt evaluation
to achieve expedient diagnosis and treatment in line
with findings of other case series.6 Malrotation in older
children, however, can manifest with a broad range
of symptoms ranging from an acute abdomen to vague
and intermittent abdominal complaints and failure to

Figure 1: GI contrast study depicting dilated stomach
along with first and second part of duodenum.
thrive. Due to atypical GI symptoms, these patients
are often misdiagnosed as suffering from milk allergy,
malabsorption, celiac syndrome or even psychological
disorders.
Sex ratio in the neonatal age group was 2.2:1 as
expected but beyond infancy it was found to 3:1 in stark
contrast to previous studies by Yanez et al where it hovers
around 1:1.6,14
Diagnosis was mainly based on clinical
presentation and radiological investigations. Initially
children were subjected to X-ray abdomen leading to
suggestive findings like paucity of gaseous shadows
beyond 2nd part of duodenum or multiple air fluid levels.
A gasless abdomen associated with abdominal distension
or tenderness may be a sign of strangulated midgut
volvulus.13 Doppler USG findings of a “whirlpool” or
‘swirl” sign of twisting of superior mesenteric artery is
diagnostic of volvulus.16-17 All the patients except four
who presented with complete volvulus were subjected
to barium contrast studies. Barium mealfollow through
showed gross dilatation of 2nd and 3rd part of duodenum
with leakage of some dye beyond that part. Barium enema
showed abnormal positioning of caecum. Definitive
diagnosis was made on explorative laprotomy.
Unfortunately we lost four of our patients (6%)
who presented with complete volvulus leading to gut
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gangrene and shock. Various recent case series shows
mortality rates in adults and children operated on for
intestinal malrotation ranging from 0-14%. Higher
mortality rates are seen in cases with acute onset of midgut
volvulus, delayed diagnosis, or the presence of intestinal
necrosis.18-20 Children with other associated anomalies
also have higher overall mortality rates. But the incidence
of complete volvulus leading to gut gangrene is very less
beyond infancy(3%). A report of 25 years experience
demonstrated congenital cardiovascular disease in 27.1%
of patients with intestinal malrotation; those patients had
a morbidity rate of 61.1% after intestinal malrotation
surgery.21

Conclusion
Midgut volvulus occurs more commonly in infants
but its incidence becomes quite low beyond the period
of infancy. Although rare, still the condition should be
diagnosed early and treated in time to prevent morbidity
and mortality.
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