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becomes symptomatic only in adolescence or adulthood. 
Some individuals actually remain asymptomatic and are 
never diagnosed throughout their lifetime.[2] The classical 
presentation of malrotation in the newborn period is 
bilious vomiting with or without abdominal distension.[2] 
However, the clinical features in the older children or 
adults may be difficult to elucidate, but available reports 
have documented the following features: recurrent 
abdominal pain, nausea and vomiting, failure to thrive, 
abdominal distension, and features of malabsorption 
syndrome.[4,5]

INTRODUCTION

Malrotation of the gut refers to abnormal positioning of 
the intestine within the peritoneal cavity and this may 
involve the small intestine or the large intestine.[1] Midgut 
malrotation usually results when the counterclockwise 
rotation of the gut does not take place and the 
duodenojejunal (DJ) junction is displaced to the right of the 
midline.[1,2] This is usually accompanied with nonrotation 
and incomplete rotation of the superior mesenteric 
artery. The incidence of the condition is said to be about1 
in 6000 births[3] and 85% of cases present in the first 
2 weeks of life. However, in minority of cases, the patient 
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At present, the incidence in African children is unknown 
and there are few reports documenting the occurrence 
of this condition in older African children; thus, the aim 
of this study is to remind physicians to include intestinal 
malrotation in the differential diagnosis of children 
who present with recurrent abdominal pain, especially 
when it is associated with bilious vomiting and other 
gastrointestinal (GI) symptoms.

SUBJECTS AND METHODS

The clinical records of children above the age of 1 year 
who presented with recurrent abdominal pain with or 
without vomiting between January 2013 and October 
2015 at the Lagos University Teaching Hospital were 
reviewed. Information obtained from the records 
included clinical features, namely, abdominal pain, 
vomiting, abdominal distension, nausea, constipation, 
and passage of bloody stools. Radiological investigations, 
namely, abdominal X‑rays, upper GI series, abdominal 
computerized tomography (Abd CT) scan,  and 
other investigations done were also documented. 
Intraoperative findings and the outcome in each patient 
were also recorded.

RESULTS

Twenty‑three children above the age of 1 year were seen 
with abdominal pain during the study period. Five (21.7%) 
of these children had malrotation of the gut [Table 1].

The median age of the children with malrotation was 
7.0 years (range: 15 months–10 years). Eighty percent of the 
subjects with the condition were aged 5 years and above. 
The most common presenting symptoms were intermittent 
colicky abdominal pain in 5 (100%) and recurrent vomiting 
in 5 (100%) of the subjects. Vomiting was bilious in 4 (80%) 
of the cases. These symptoms dated back to infancy in 80% of 
the subjects. Other clinical features included failure to thrive, 
weight loss, and fever in 2 (40.0%) of the patients, respectively. 
One of the patients, a 15‑month‑old male child had genotype 
SS; another subject, a 10‑year‑old male had genotyope AC.

Regarding investigative procedures, only one patient had 
positive findings on abdominal X‑ray which showed a 
distended stomach. Abdominal ultrasound (Abd USS) showed 
gastric outlet obstruction and a dilated stomach and proximal 
duodenum in two of the subjects. Abd USS was reported 
normal in the remaining subjects. Two subjects had upper GI 
series (10‑year‑old male and 15‑month‑old sickle cell disease 
subject). The GI series in the latter revealed the DJ junction to 
the right of the midline. Only one of the subjects had upper 
GI endoscopy done and this was reported as normal.

Preoperative diagnosis was possible in 3 (50%) patients, 
with the use of Abd CT scan and this revealed situs inversus 
[Figure 1] (right‑sided stomach and left‑sided liver and gall 
bladder) and midgut volvulus in the one of the patients.

A Ladd’s procedure was performed in all patients in this 
series. Operative findings included obstructing bands of 
Ladd (100%) and volvulus (16.7%) with situs inversus 
(16.7%) [Figures 2 and 3]. Symptoms were relieved 
satisfactorily and quickly with surgical intervention.

DISCUSSION

In this series, five children above the age of 1 year were 
observed to have gut malrotation during the study period 

Figure 1: Abdominal computerized tomography scan showing intestinal 
malrotation (original)

Table 1: Clinical, intraoperative findings and outcome in the subjects
Cases Age (years) Gender Clinical presentation Intraoperative findings Outcome

1 5 Male Abdominal pain, vomiting Midgut malrotation Survived
2 9 Female Abdominal pain, vomiting, weight loss, failure to thrive Midgut malrotation Survived
3 10 Male Abdominal pain, vomiting, bilious Midgut malrotation (180°) with Ladd’s band that was 

adherent to the cecum
Survived

4 10 Female Abdominal pain, vomiting Incomplete rotation with obstructing Ladd’s bands. Situs 
inversus: Right‑sided stomach was seen, while the liver 
and the gall bladder were on the left side of the abdomen

Survived

5 15 months Male Abdominal pain, bilious vomiting, distension, weight 
loss

Incomplete midgut malrotation, subhepatic cecum, 
appendix bound by Ladd’s band to posterior abdominal 
wall. DJ was to the right and SMV to the left

Survived

SMV=Superior mesenteric vein, SMA=Superior mesenteric artery, DJ=Duodenojejunal junction
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and the common clinical features among the patients 
were abdominal pain and vomiting. In a case series of 
gut malrotation by Nasir et al., in 2011,[6] nine cases of 
gut malrotation were documented and two of the cases 
were aged 3 and 13 years, respectively. These children 
also presented with abdominal pain and bilous vomiting. 
Nwankwo and Gboobo[7] in Portharcourt observed in an 
audit of patients with gut malrotation over a 5‑year period 
that 8 (36.3%) of the 22 patients diagnosed were more 
than 2 years of age with all presenting with essentially the 
same symptomatology.

However, in older children, other clinical features such as 
failure to thrive and malabsorption syndrome have also 
been documented. Two of our patients had failure to thrive 
and weight loss in addition to abdominal pain and vomiting. 
Nakajima et al.[1] in Japan reported a case of malrotation 
of gut in a14‑year‑old boy while Uwaezuoke and Udoye[8] 
described a 27‑year‑old man who was initially thought to 
have appendicitis, but further reevaluation revealed a gut 
malrotation.

It must be noted that the diagnosis of malrotation in the 
teenagers may be difficult and a number of patients may 
be asymptomatic and some may even live their entire lives 
without any complaint.[1] The absence of specific signs and 
few signs, especially in the teenage years, usually results 
in difficulty in making a diagnosis, but most reports have 
noted that abdominal pain remains a constant feature. 
However, the site of the abdominal pain in the older 
children/adults is not specific and so is the nature of the 
pain which may vary from a persistent aching to a colicky 
abdominal pain. Pain may be worse with meals and 
frequency or interval is quite variable.[9] The subjects in this 
study had mainly intermittent and colicky abdominal pain.

In terms of sex predilection, most authors have observed a 
male preponderance for the condition.[6,7] However, in this 

study, there was an equal sex distribution which is similar 
to the finding of Ameh and Chirdan in Zaria.[10]

Malrotation of the gut can occur in isolation or it may 
be associated with other congenital anomalies even in 
the older child. Such anomalies include the following: 
absence of kidney and ureter, biliary atresia, congenital 
diaphragmatic hernia, duodenal or small‑bowel stenosis 
or atresia, duodenal web, gastroschisis, Hirschsprung 
disease, imperforate anus, intestinal pseudoobstruction, 
intussusception, meckel diverticulum, omphalocele, pyloric 
stenosis, and situs inversus.[2,11] One of the subjects in 
this study, a 9‑year‑old female had situs inversus with a 
right‑sided stomach and left‑sided liver and gall bladder. 
Nwankwo and Gboobo[7] on the other hand observed 
duodenal atresia (44.4%), jejunoileal atresia (22.2%), renal 
agenesis (5.5%), and intussusception (11%) in their series.

In making a diagnosis of malrotation in any age group, 
abdominal X‑rays may not be very useful; it may be normal or 
may show distension of the stomach and proximal duodenum 
by air, with paucity of gas in the distal bowel.[1] Only one of the 
subjects in our series had this finding. The upper GI series is 
believed to be a more reliable diagnostic tool for intestinal 
malrotation and the sensitivity varies from 93% to 100%.[2,11‑13] 
However, preoperative diagnosis is best made with an Abd CT 
scan, but if not available, then an upper GI series with contrast 
could be diagnostic.[2] Abd CT scan was diagnostic in 3 (60%) 
of our patients, and this imaging also enabled the diagnosis of 
situs inversus to be made in one of the subjects.

In terms of complications, midgut volvulus is the most fatal 
witnessed in this condition and this has also been reported 
in older children and even in the adults.[1,11‑13] This was also 
observed in this study.

Treatment of gut malrotation requires exploratory laparotomy, 
even if the patient is asymptomatic as there is a constant risk 

Figure 2: Intraoperative finding of gut malrotation showing dilated 
gastrium (original)

Figure 3: Showing duodenojejunal junction to the right of the midline 
(original)
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of volvulus and vascular compromise, especially with delay 
in treatment.[1] In our series, the patient with the volvulus did 
the Abd CT scan 6 months after the request was made due 
to financial constraints and thus had the complication by the 
time the exploratory laparotomy was done.

Prognosis of the condition remains excellent with 
appropriate and early intervention.[1] However, prognosis 
may also be influenced by other associated anomalies.

CONCLUSIONS

Malrotation of the intestine though commonly seen in 
infancy is a condition that should be suspected in older 
children and adults when the patient present with 
prolonged and recurrent abdominal pain and vomiting. 
There is a need to have a high index of suspicion for the 
condition and the use of the Abd CT enhances diagnosis 
and detection of other associated anomalies.
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