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ABSTRACT: Intussusception and intestinal malrotation are common causes of intestinal obstruction 

in infants and children. The two conditions may coexist (Waugh’s syndrome) but simultaneous 

occurrence with midgut volvulus is rare. Malrotation of the gut, a pediatric pathology has been 

estimated to affect approximately 1 in 500 live births. Malrotation by its nature is associated with 

mobile right colon, and it might be a prerequisite for intussusception. In this case report, we have 

discussed that the clinical findings, preoperative imaging are helpful in diagnosing malrotation and 

midgut volvulus which are associated with intussusception. Thus it aids in choosing the most 

appropriate surgical approach. 
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INTRODUCTION: The association of intussusception with malrotation is referred to as Waugh 

syndrome.[1] Malrotation occurs in approximately 1 in 500 live births.[2] The incidence of malrotation 

amongchildren with intussusception is 40%.  

We hereby present a case report of Waugh’s syndrome associated with midgut volvulus.  

 

CASE REPORT: A 5 month old male child reported to the emergency department with the clinical 

history of vomiting, abdominal distension, bloody mucoid stools and incessant cry. Routine blood 

examination revealed Hb: 12.9 gm%, TLC: 14500/cu mm, PLT-2. 9lac/cu. mm. Kidney and liver 

function tests were within normal limits. Ultrasound (US) examination was performed and it revealed 

dilated fluid-filled small bowel loops with moderate amount of free fluid, Right iliac fossa showed 

bowel within bowel appearance suggestive of target/pseudo kidney sign of bowel intussusception 

(Fig. 1. A and B). No pathologic lead point was identified. Transverse ultrasound image through the 

upper abdomen showed superior mesenteric vein noted to the left of the superior mesenteric artery 

hence malrotation should be considered (Fig. 2).  

In view of surgical emergency non contrast enhanced CT was done and axial image showed 

target/sausage shaped soft tissue density mass it had alternating areas of low and high attenuation 

due to bowel wall and mesentry (Fig. 3).  

One mergency laparotomy patient was found to have intestinal malrotation with 

duodenojejunal junction on the right of the midline and 180 mid gut volvulus in clockwise direction. 

Intussusception with terminal ileum (gangrenous), caecum, appendix, whole of ascending colon, 

transverse colon were telescoping into descending and sigmoid colon. The volvulus was derotated 

and the in tussusceptum was reduced. The gangrenous terminal ileum and appendix was resected 

and Ladd’s procedure was done, a diverting ileostomy was created. The patient recovered 

uneventfully after which an ileo-colonic anastomosis was created (Fig. 4).  
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Fig. 1(A): Transverse Ultrasound shows a mass with a swirled appearance of alternating hypoechoic 

and hyperechoic “bowel-within-bowel” appearance (Target sign) in right iliac fossa and umbilical 

region with central echogenic mesenteryrepresenting intussusception. (B) Longitudinal US of the 

mass shows sandwich-like appearance of the intussuscipiens (White arrow in A&B) and the 

intussusceptum with mesentry (star-shaped marker in A&B). Trapped Interloop fluid noted (white 

open arrow in B).  

 

 
 

 

 

Fig. 2: Transverse ultrasound image through the upper abdomen shows reversal of the normal 

superior mesenteric artery SMA (arrowhead) / superior mesenteric vein SMV (White arrow) 

relationship.  

 

 

FIG. 1 (A & B) 

FIG. 2 
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Fig. 3 (A & B): Non contrast enhanced CT scan axial images shows Target shaped (White open arrow 

in A) /Sausage shaped (White open arrow in B) soft tissue mass with alternating areas of low and 

high attenuation in left iliac fossa, umbilical, pelvic region of abdomen representing the 

intussuscepted segment. The fat density (Black arrow in A) seen in the center represent mesenteric 

fat.  

 

 
 

 
 

Fig. 4(A): Laparotomy revealed 180° clockwise midgut volvulus (Black arrow) with ladd’s band. (B) 

An ileocolic intussusception (Black arrow). (C) Appendix (a) and caecum (c) visualized after manual 

reduction of intussusception with gangreneous distal ileum (i) owing to intussusception. (D) Ladd’s 

band (open black arrow) with narrow mesentry.  

 

FIG. 4 (A, B, C & D) 

FIG. 3 (A & B) 
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DISCUSSION: The association of intussusception and malrotation has been named as Waugh's 

Syndrome by Brereton et al,[1] after George E. Waugh, who first described the association in areport in 

1911.[3] Intussusception has emerged as one of the common causes of intestinal obstruction in an 

infant.[4,5] Since then, a very few cases of infantile Waugh’s syndrome have been reported in the 

literature.[6] 

It has been suggested that malrotation is often associated with a mobile right colon which 

may be a pre-requisite for intussusception.[7] The pathophysiology involves easy prolapsing of the 

ileocolic region into the non-fixed ascending colon found in children with malrotation. Because the 

ascending colon is not fixed to the retroperitoneum, the intussusceptum advanced into the 

descending colon and rectum.  

The diagnosis of malrotation and volvulus should alwaysbe kept in mind when assessing any 

infant or childwith symptoms of vomiting and pain, particularly whenthe vomiting is bile-stained.  

There are various modalities of imaging technique for detecting intussusception with 

malrotation and midgut volvulus. They include ultrasonography, Upper gastrointestinal contrast 

study and CT.  

On ultrasonography multiple, concentric, target like appearance of wall layers of invaginated 

segments (Target sign) on axial scan, as well as pseudokidney sign (sandwich sign) on longitudinal 

scans were accepted as diagnostic criteria for intussusception.[8] It can assess the relative positions of 

the SMV and SMA which are mostly abnormal in malrotation. Normally the SMV lies to the right of 

SMA. This relationship may be abnormal or reversed in malrotation with the SMV anterior or to the 

left of the SMA. The SMA is identified by pulsality, small size, and a hyperechoic mesenteric collar.[9,10] 

Other sonographic features such as trapped fluid between the layers of bowel and reduced 

flow within the mass on color Doppler studies have been associated with a higher failure rate of non-

surgical reduction and increased likelihood of bowel necrosis respectively.[11,12]  

Upper gastrointestinal contrast study is the imaging reference standard for diagnosis of 

malrotation with or without volvulus. Barium sulphate or water soluble contrast medium Gastro 

graphin can be introduced orally or via nasogastric tube. This is to demonstrate a normal duodenum 

and duodeno-jejunal (DJ) flexure positionbecause this marks the position of the ligament of Treitz 

and if this is normally sited then malrotation is effectively excluded. The chief radiographic signs of 

malrotation on upper GI are:  

1. Abnormal position of the duodeno-jejunal junction. 

2. Spiral, ‘‘corkscrew’’ or Z-shaped course of the distal duodenum and proximal jejunum, and  

3. Location of the proximal jejunum in the right abdomen.[2]  
 

CT is more likely sensitive than sonography in delineating the findings of malrotation. Lack of 

the duodenum crossing inferior to the SMA from right to left should raise suspicion for malrotation. 

Abnormalities of situs or organ development may prompt a search for findings of malrotation. As 

with sonography, CT may show the anomalous orientation of the SMA and superior mesentericvein 

or the ‘‘whirlpool’’ sign of volvulus.[13,14] In the setting of vascular compromise from malrotation, 

abnormal perfusion of bowel may also be evident.  

For the majority of the reported cases, open laparotomy with manual reduction of the 

intussusceptum and Ladd’s procedure have been the treatment of choice. Waugh’s syndrome though 

a rare entity should be kept in mind during hydrostatic reduction/surgical exploration of 

intussusception and in cases of recurrent ileocolic intussusception.  
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CONCLUSION: The relationship between intestinal malrotation and intussusceptions has been rarely 

reported in the literature. Waugh's syndrome is missed in cases of closed reduction of 

intussusception and may be a reason for recurrence. A high degree of clinical suspicion and 

radiologist’s awareness of this entity is helpful in guiding the surgeons towards diagnosis and 

prevention of morbidity and mortality. If malrotation component is present, non-operative 

management of intussusception is inadequate because malrotation may cause volvulus.  
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