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Volvulus Results: A total of 48 newborns presented to our department with
intestinal obstruction due to malrotation. Majority (82%) of the patients
presented in the 2™ and 3™ week of life. 6 out of 48 patients presented
with extensive gangrene of midgut. 9/48 patients died during the course
of treatment and during follow-up.
Conclusion: Malrotation is a relatively common cause of neonatal
small bowel obstruction. A high index of suspicion is required in
neonates presenting with bilious vomiting. Prompt diagnostic tools and
early laparotomy prevents fatal complication of extensive midgut
gangrene due to volvulus.
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Introduction:-

Malrotation also known as intestinal rotation abnormality (IRA), constitute a spectrum of conditions that occur
during the normal embryologic process of intestinal rotation, the clinical picture of which may vary from being
totally asymptomatic to potentially fatal extensive midgut gangrene.

The classical presentation in a neonate is bilious vomiting with or without abdominal distentionl. Bilious vomiting
in the neonatal period is a primary sign of intestinal obstruction. The main causes of neonatal intestinal obstruction
resulting in bilious vomiting are duodenal atresia, jejunoileal atresia, midgut malrotation and volvulus, necrotizing
enterocolitis, and meconium ileus [2].

Bilious vomiting in a case of intestinal malrotation may occurs either due to obstructive compression of the
duodenum by Ladds bands, an associated duodenal atresia or web, or (more ominously) midgut volvulus [3]. Midgut
volvulus occurs around the narrow-based mesenteric pedicle, causing twisting of the SMA and SMV. Initially, the
abdomen is not distended because the obstruction is very proximal. As intestinal ischemia develops, hematochezia,
irritability, pain, abdominal distention, and peritonitis may be seen. As the midgut becomes necrotic, abdominal wall
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erythema, septic shock, and death may also occur [3]. Thus every neonate with bilious vomiting should be assumed
to have malrotation until proved otherwise.

The objective of this study is to strongly emphasize the need to have a high index of suspicion in a newborn
presenting with bilious vomiting for the diagnosis of malrotation. This necessitates early surgical management
preventing the fatal but preventable complications of midgut volvulus like extensive gangrene of small bowel and
short bowel syndrome.

Methodology:-

There were 48 neonates of intestinal malrotation presented at out tertiary referral pediatric surgical centre SMS
Medical College, Jaipur from November 2018 to October 2020. They were undergoing surgery for intestinal
malrotation included in the present study.

The diagnosis of malrotation was suspected on a plain X-ray abdomen which was done after admission and initial
resuscitation of neonates presenting with bilious vomiting. If the abdominal X-ray (Figure 1) was suggestive of
gastro-duodenal dilatation with absence or paucity of distal gas, the child was subjected to a Doppler
Ultrasonography, which was used as a noninvasive screening tool by identifying an abnormal orientation of the
SMA and SMV and presence or absence of Whirlpool Sign. A diagnosis of malrotation was then made without
subjecting the patient to upper or lower GI contrast studies and thus further avoiding delay in the definitive
management.

All neonates were taken up for surgery after proper resuscitation. Exploratory Laparotomy with Ladds procedure
was performed with the need of Resection and Anastomosis/Stoma in patients with intra-operative bowel gangrene.
The steps of this procedure include de-rotation of volvulus if present, release of Ladd’s bands, straightening of the
duodenum, widening of duodeno-colic mesentery, ruling out intrinsic duodenal obstruction, appendectomy and
placing the bowel in position of non-rotation. All patients were followed up in the immediate post-operative period
and also up to the next 3 months duration.

Fig. 1 :-showed x-ray features of malrotation, dilated stomach and paucity of gas in abdomen.
Fig. 2 :- showed intra operative photograph of intestinal malrotation with volvulus.

Table 1:- Age and sex wise distribution.

Age groups (N=48) n %
1st week of life 3 6%
2nd week of life 21 44%
3rd week of life 18 38%
4th week of life 6 12%
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Sex (N=48) n %
Male 39 81%
Female 9 19%

Table 2:- Intraoperative findings (N=48).

n %
LADDS band 48 100%
Volvulus 37 77%
Gangrenous bowel 6 12%

Results:-

During the study period, 48 neonates underwent Exploratory Laparotomy for Intestinal malrotation. The chief
complaint in all patients (48/48) was sudden onset of bilious vomiting in an otherwise normal neonate who had
passed meconium after birth and was breastfeeding well before the onset of symptoms. Age of onset of symptoms
ranged from birth to 26 days with the mean age at presentation was 15th day of life [Table 1]. A combination of
gastro-duodenal obstruction on plain X-ray abdomen and orientation of SMA and SMV on Doppler USG abdomen
was diagnostic in all cases except 2, in which extensive bowel gas shadows obscured the Doppler window.

Findings of malrotation were evident at laparotomy in all cases. 37 children (77 %) had findings suggestive of mid
gut volvulus [ Table 2 ]. 6 patients (12%) who had mid gut volvulus, also had extensive gangrene of small intestine
and in all these 6 cases extensive resection of small bowel resulted in short bowel syndrome and intestinal failure.
Postoperative complications were found among 10 patients. Most common complication was septicemia followed
by AKI and MODS followed by wound sepsis.

Total mortality in the present series was 9/38 i.e. 19%. All 6 patients who developed intestinal failure died. One
patient died on the 5th post-operative day due to sepsis and MODS. On follow-up, two patients died of unknown
cause within the first 2 months post-surgery.

Discussion:-

The true incidence of intestinal rotational disorders is unknown, although some autopsy studies indicate that the
incidence may be as high as 1% of the population [4]. Previous reports suggest that about 90% of patients with
malrotation are diagnosed within the first year of life, with 80% of these diagnosed in the first month [5,6]. Male
infants are more frequently affected than female infants [7] which was also the trend in our series (81% males).

The most frequent reported sign in neonates is bile-stained emesis [5].In our case series, all 48 neonates had bilious
emesis as the presenting complaint. 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. A gasless abdomen associated with abdominal distension or
tenderness may be a sign of strangulated midgut volvulus [8]. Doppler USG findings of a “whirlpool” or ‘swirl” sign
of twisting of superior mesenteric artery is diagnostic of volvulus [9,10]. In our case series, Plain X-ray abdomen
and Doppler USG was diagnostic in all cases except two cases where extensive bowel gas shadows obscured the
Doppler view.

The incidence of midgut volvulus in symptomatic malrotation has been reported to be 45% to 80% [11,12] and that
of strangulation is 15% [13] in the neonatal period. However, in our series, midgut volvulus was seen in 77 %
whereas strangulation with bowel gangrene was found in 12% of the cases. Data from recent series reveal that
mortality rates in adults and children operated on for intestinal malrotation range from 0-14% [14]. Higher mortality
rates are seen in cases with acute onset of midgut volvulus, delayed diagnosis, or the presence of intestinal necrosis.
In our series, the mortality rate was found to be slightly higher (19 %) probably due to delayed presentation and
relatively higher incidence of midgut volvulus among our cases.

Conclusion:-

Intestinal malrotation due to its life-threatening complication in the form of midgut volvulus, if not promptly
diagnosed and treated, can lead to death or a lifelong dependence on total parenteral nutrition in survivors.
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Therefore, a high index of suspicion and early surgical correction without any delay in establishing diagnosis is of
utmost importance in a neonate with intestinal malrotation.
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Abbreviations:-

IRA - Intestinal Rotation Abnormality

SMA - Superior Mesenteric Artery

SMYV - Superior Mesenteric Vein

USG - Ultrasonography

AKI - Acute Kidney Injury

MODS - Multi Organ Dysfunction Syndrome
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