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ABSTRACT 
Objective: To assess the spectrum of malrotation in relation to age groups in terms of symptoms as well as the 

anatomical types of malrotation. 
Study Design: Prospective study 
Place and Duration of Study: Children’s Hospital, PIMS, Islamabad from 1st June 2019 to 31st January 2020. 
Methodology: All patients presenting to the outpatients’ department or the emergency room were included in 

the study. Patients who were unstable or had inconclusive evidence for malrotation were excluded. All 
participants underwent barium studies and Doppler ultrasonography which confirmed the diagnosis. The data 
was collected through a proforma incorporating clinical presentation, physical examination, investigations, and 
operative findings. 
Results: The mean age of the patients was 8.6±20.3 months. Majority was male. In the neonatal age group, 10 

(31.3%) patients had pain, 32 (100%) had vomiting and 28 (87.5%) had abdominal distension. In the patients 
under 1 year of age, 7 (70%) had pain, 9 (90%) had vomiting and 7 (70%) had abdominal distention. Of the 
patients between 12 to 59 months, 6 (100%) had pain 1 (16.7%) had vomiting and 4 (66.7%) had abdominal 
distention. 31 (62.0%) of patients each had dilated gut loop and air fluid level on x-ray. The Doppler ultrasound 
found out reverse pattern of superior mesenteric artery and vein in 27 (54.0%) cases. 
Conclusion: The intestinal malrotation presents in early life within one month of life in two third of cases, 

however, a substantial number of cases can present in infancy and few even present later in life. 
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INTRODUCTION 
Bowel malrotation is a developmental anomaly which 
affects the peritional attachments of small and large bowels 
in foetal life during organogenesis. The rotation and fixation 
of the embryo intestine around an axis formed by the 
superior mesenteric artery is defined as missing or 
incomplete. In the beginning, the stomach is above the 
artery and in adulthood it continues. The duodeno-jejunal 
Loop must be swinged from above to the right 90 and 
below 90 to its final location to the left for a further 90°, a 
total of 270 degrees. The duodeno-jejunal Loop has to 
pass around the superior mesenteric artery. The rotation 
direction is in the opposite direction. From its starting point 
below the artery, the cecolic embryo moves 
counterclockwise, to the left of the 90-high artery, and a 
further 90 degree to the right of the artery. Finally, because 
of its weight, the cecocolic loop descends retroperitonially 
to its final adult location of right iliac fossa. Different sub-
types classify this spectrum of abnormalities based on the 
midgut development phase.1,2 It is, however, helpful to 
simplify non-rotation and incomplete rotation 
categorisation3. Returning rotation may also take place, but 
is rare.3 
 Rotational anomalies that can be symptomatic or not 
occur between 1/200 and 1/500 live births.4,5 It is estimated 
that 1/6000 live births are symptomatic malfunction.6 About 
two-thirds of children who need malrotation surgery are 
younger than 1 months of age, 18-25% are 1 month to 1 
year of age and 10-18% are older than 1 year.4,7,8 
 There are different factors and malrotation associated 
with it. Between 30 and 62% of children who suffer from 
intestinal abnormalities.7,9,10 Diaphragmatic diaphragms, 
gastroschisis, and Omphalocele are the most common 

rotating defects in infants. Approached malrotation can 
include up to 17% of children with duodenal atresia and 
33% of children with jejunoileal atresia.11,12 

 Some patients with acute gut obstruction due to 
midgut volvulus in neonatal life, rely on the symptoms and 
the form of malrotation. They have gallstone vomiting, 
gastrointestinal disease, utterly stubbornness and 
dehydration, with or without rectal bleeding. The midgut 
volvulus can be intermittently twisted and untwisted in other 
mode of presentation. Recent episodes of vomiting and 
constipation in these patients have occurring. The signs 
and symptoms of duodenal blockage caused by the Ladd's 
bands can be present in patients. Patients can have 
chronic stomach pain vomiting or inability to prosper in later 
age groups (5-15 years). Patients with localised or diffuse 
abdominal distension may experience recurrent episodes 
of abdominal pain or vomiting in the age group.13,14 
 Dilated gut loops can be present in plain X-ray 
abdomen and in lateral positions, with levels of air fluid 
[15]. However, X-ray abdominal findings are based on 
patient type and age. We conducted this study in order to 
study, the various pattern of malrotation in relation to the 
age of the patient, the different presentations, their 
diagnosis and treatment options. 
 

MATERIALS AND METHODS 
This prospective study was conducted at Department of 
Paediatric Surgery, The Children’s Hospital, PIMS, 
Islamabad during from the period 1st June 2019 to 31st 
January 2020. Total 50 suspected malrotation patients 
were collected from outpatients department, emergency 
and underwent barium studies and Doppler 
ultrasonography which confirmed the diagnosis. Patient not 
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willing to be a part of the study, those already operated for 
malrotation in other hospitals who come with recurrence or 
a digestive obstruction were excluded. All patients were 
treated as inpatients and they were prepared for possible 
laparotomy after getting informed consent. After taking 
permission from the hospital ethics committee and 
informed written consent from parents, the patients 
underwent laparotomy version 10. Descriptive statistics 
was used to calculate mean and standard deviation for 
numerical variables i.e. age. Frequency and percentages 
were presented for qualitative variables i.e. gender. Graphs 
and tables were used for data presentation. The nominal 
variables were reported as frequency and percentages. 
The numerical data was reported as means and standard 
deviation. The data was entered and analyzed through 
SPSS-20. 
 

RESULTS 
The mean age of the patients were 8.6±20.3 months 
ranging from 0.02 to 96 months. There was slight 
dominance by male gender in our study. The studied 
patients were male (58.0%) while remaining (42.0%) were 
females. In our study some of the patients (60.0%) were 
included in the trial through the emergency department 
while (40.0%) were selected in the study through the 
outpatient department. The main presenting features of the 
patients were analyzed. Out of the total 50 study cases, 25 
(50.0%) were having pain at presentation, 44 (88.0%) had 
vomiting while all the patients (100.0%) had abdominal 
distension (Table 1) 
 As per objective we measured the presentation of the 
patients according to different age categories. It was found 
out that in neonatal age group, 10 (31.3%) patients had 
pain, 32 (100%) had vomiting and 28 (87.5%) had 
abdominal distension. In the patients under 1 year of age, 7 
(70%) were having pain, 9 (90%) had vomiting and 7 (70%) 
had abdominal distention. Of the patients between 12 to 59 
months, 6 (100%) had pain 1 (16.7%) had vomiting and 4 
(66.7%) had abdominal distention. Similarly, of the patients 
of 60 months or above age, 2 (100.0%) each had pain and 
vomiting while abdominal distention was present in none of 
these cases (Table 2). 
 
Table 1: Baseline details of all the patients 

Variable No. % 

Mean age (years) 8.6±20.3 

Gender 

Male 29 58.0 

Female 21 42.0 

Clinical presentation 

Pain 25 50.0 

Vomiting 44 88.0 

Abdominal distension 50 100.0 

Mode of admission 

Emergency 30 60.0 

Outpatient 20 40.0 

 

 In the current study x-ray, ultrasound and barium 
enema were done find out the probable cause of abdominal 
distension. We found out that 31 (62.0%) of patients each 
had dilated gut loop and air fluid level on x-ray. The 
Doppler ultrasound found out reverse pattern of superior 
mesenteric artery and vein in 27 (54.0%) cases. In 17 

(34.0%) of the cases the barium enema found normal 
location of duodenojejunal junction and c-shape of 
duodenum (Table 3). The management of the study 
patients was surgical Ladd procedure in all 50 (100.0%) 
cases (Table 4). One (2.0%) patient each in the study had 
small gut adhesions, numerous worms and Meckel’s 
diverticulum per operatively. Congenital band other findings 
were showed in Table 5. 
 
Table 2: Presentation of the study patients according to age 
(months) 

Variables 0-1 
(n=32) 

1-11 
(n=10) 

12-59 
(n=6) 

>60 
(n=2) 

Pain 
10 
(31.3%) 

7 
(70%) 

6 
(100%) 

2 
(100%) 

Vomiting 
32 
(100.0%) 

9 
(90.0%) 

1 
(16.7%) 

2 
(100.0%) 

Abdominal 
distension 

28 
(87.5%) 

7 
(70.0%) 

4 
(66.7%) - 

 
Table 3: Radiological and other investigational findings of the study 
patients (n = 50) 

Variable No. % 

X-ray 

Dilated gut loop 31 62.0 

Air fluid level 31 62.0 

Doppler U/S 

Reverse pattern of superior 
mesenteric artery  and vein 

27 54.0 

Normal location of duodenojejunal 
junction & C-shape of duodenum 

17 34 

 
Table 4: Management of the study patients (n = 50) 

Variable No. % 

Surgical Ladd procedure 50 100.0 

Laparoscopic method - - 

 
Table 5: Congenital bands Other findings (n = 50) 

Variable No. % 

Ladd band 22 44.0 

Malrotation of gut 21 42.0 

Mid gut volvulus 20 40.0 

Congenital bands 11 22.0 

Caecum in left iliac fossa 9 18.0 

ARM 4 8.0 

Pseudo bands 2 4.0 

Short mesentery  2 4.0 

Dilated deudenum 2 4.0 

Complete malrotation 2 4.0 

Perforated duodenojejunal 
junction 

2 4.0 

Small gut adhesions 1 2.0 

Numerous worms obstruction 1 2.0 

Meckel’s 1 2.0 

 

DISCUSSION 
Malrotation the incomplete or abnormal rotation of the GI 
tract about the superior mesenteric artery is a common 
condition with diverse outcomes. Bilious emesis is its most 
common presenting sign.16 Majority of the intestinal 
malrotation cases 50% to 70% are diagnosed during the 
neonatal period. While a significant proportion of cases 
present beyond the neonatal period, most present in 
infancy but up to 20% become symptomatic after the first 
year of life. Keeping in mind the complications and severity 
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associated with this anomaly we planned to carry out a 
prospective cross sectional study to find out the spectrum 
of intestinal malrotation cases presenting at our hospital. A 
total of 50 cases were enrolled in the current study. In our 
study the mean age of patients was 8.6±20.3 months 
ranging from 0.02 to 96 months. Majority of our cases 
(64.0%) were below 1 month of age while a small 
proportion 4% were above 5 years. In the studies by Millar 
AJW and colleagues it was noted that almost 60% patients 
presented in neonatal age while a substantial proportion 
(20.0%) presented after 1 year of age.16 
 A similar trend was noted by Filston and Kirks.9 These 
findings are similar to our results, however, 2 of our cases 
presented late after 5 years of age which could be the 
cause of deviating the average of study patients. In the 
current study male gender was in dominance with 58% 
proportion. This is in continuation with other studies on this 
topic. A study by Moldrem AW and colleagues found out 
that almost 55% of their cases were male17. In the studies 
by Millar and colleagues9 and Filston et al16 as well the 
male gender was in dominance. Others have also reported 
that male infants are more frequently affected than the 
female infants.18 
 All the patients (100%) presented with abdominal 
distension in our study. Moldrem et al17 reported that 40% 
of their cases had abdominal distension. In another study 
by Nahvi and Khorangami18 it was found out that only 18% 
of their patients had abdominal distension. Compared to 
these studies our results show high incidence of abdominal 
distension. Similarly, in our study (50%) patients had 
abdominal pain.  A comparable finding had been reported 
by Moldrem and colleagues17 where they also found out 
that (50.0%) patients presented with acute abdominal pain. 
A similar trend was reported by Nahvi and colleagues18 
where they found out that (54%) of their patients had 
abdominal pain. 
 Majority of our patients presented with vomiting 
(88.0%). A similar trend was seen by Nahvi and 
colleagues18 where they saw that (100%) of their patients 
presented with bilious vomiting. In the study by Moldrem 
and colleagues17 one of the most frequent presenting 
complaints was nausea and vomiting. 
  The presentation of intestinal malrotation patients 
was measured according to age. It was found out that in 
neonatal age group very few cases had pain compared 
older ages. Vomiting was a frequent clinical indicator along 
with abdominal distension in the neonatal age group. In the 
patients up to 1 year vomiting was more frequent followed 
by pain and abdominal distension. In 1 to 5 years age 
group (100.0%) patients had pain while abdominal 
distension was quite frequent with vomiting in very few . In 
the current study patients above 5 years of age had pain 
and vomiting but no abdominal distension. 
 We evaluated our study patients with x-ray and 
ultrasound. On x-ray (62%) of our patients had dilated gut 
loop and air fluid level while on ultrasound reverse pattern 
of superior mesenteric artery and vein was found in (54%) 
patients. Abdominal radiograph may show a dilated 
duodenum with a fluid level and some gas in the distal 
bowel; however, it may be interpreted as normal in 20% of 
cases19. Similarly, modern ultrasound examination is very 
helpful in the diagnosis of intestinal malrotation. The 

position of the superior mesenteric vein left to artery 
suggests malrotation in almost all the cases.  
 Abdominal radiographs may be normal in appearance 
or may show distention of the stomach and proximal 
duodenum by air, with little distal bowel gas. The sensitivity 
of the upper GI series for the diagnosis of malrotation has 
been reported as 93% and 100%, but a sensitivity of only 
54% was reported for the diagnosis of midgut volvulus20.  
 In the current study on barium enema (34%) cases 
had normal location of duodenojejunal junction and c-
shape of duodenum.  The most frequent per operative 
findings in the current study were Ladd bands in (44%) 
cases, malrotation of gut (42%), mid gut volvulus (40%), 
congenital bands (22%) and caecum in iliac fossa in (18%) 
of the cases. The surgical Ladd procedure was used in all 
the study cases (100.0%) for the management of intestinal 
malrotation in the current. Ladd’s procedure has been 
described as choice of treatment for malrotation. There are 
found components to this operation namely; lysis of Ladd’s 
bands, widening of the root of the mesentery, replacement 
of bowel into the abdomen and appendectomy.  
 Von Flue and colleagues21 reported about 10 cases 
with malrotation. Of their 10 cases, 8 were symptomatic 
and 6 (80%) were managed with Ladd’s procedure. In 
another study by Maxson et al who reported 22 patients of 
(> 2 year) paediatric population in which Ladd’s procedure 
was successfully performed.22 
 The current study is one of the very few trials done in 
the local as well as national level in recent times. The 
information regarding the spectrum of intestinal malrotation 
will help the paediatric surgeons to understand the 
presenting sign and symptoms and probable investigational 
specially, radiological and barium enema findings. Timely 
diagnosis of this anomaly and prompt and appropriate 
surgical management leads to less morbidity and mortality.  
 

CONCLUSION 
On the basis of findings, we conclude that intestinal 
malrotation presents in early life within one month of life in 
two third of cases, however, a substantial number of cases 
can present in infancy and few even present later in life. 
Male gender was dominant, which validates the previous 
reports on this topic. Abdominal distension, pain and 
vomiting were the most frequent presenting complaints in 
our patients. Keeping in mind the complications and severe 
morbidity associated with intestinal malrotation it can be 
suggested that it is imperative to timely diagnose and 
promptly manage this anomaly so that resultant morbidity 
and mortality may be prevented. 
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