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Purpose:  
The determine frequency of nine CT signs of internal hernia in patients who have 
had laparoscopic Roux-en-Y gastric bypass (LRYGB) surgery. 
 
Methods:  
We identified a consecutive retrospective cohort of 76 post LRYGB patients (from 
2011-2014), who had surgically confirmed internal hernia and a computer 
tomography (CT) study of the abdomen performed within 30 days of the surgery 
date. Two fellowship trained abdominal radiologists were asked to assess for the 
presence of each of the following signs on each CT study: 1) mesenteric swirl 2) 
criss cross of mesenteric vessels 3) mushroom shape of bowel 4) hurricane eye 
5) small bowel obstruction 6) clustered loops of small bowel 7) bowel posterior to 
the SMA 8) right sided location of the jejunojejunal anastomosis and 9) SMV 
‘beaking’.  Inter-reader agreement was assessed using kappa statistics. 
 
Results:  
The most frequent sign determined by readers 1 and 2 was mesenteric swirl, 
which was present in 74 (97%) and 61 (80%) of cases, respectively (Κ=0.199). 
The least frequent sign was small bowel obstruction: 15 (20%) and 13 (14%), 
respectively (Κ=0.741). The frequencies for the remaining signs were: criss 
cross: 73 (96%) and 43 (57%) (Κ=0.044), SMV ‘beaking’: 65 (83%) and 63 
(81%), mushroom: 58 (76%) and 52 (68%) (Κ=0.353), hurricane eye: 46 (61%) 
and 59 (78%) (Κ=0.027), bowel posterior to the SMA: 44 (58%) and 35 (46%) 
(Κ=-0.015), clustered loops of small bowel: 21 (28%) and 23 (30%) (Κ=0.299), 
and right-sided location of the jejunojejunal anastomosis: 15 (20%) and 13 (17%) 
(Κ=0.557). 
 
Conclusions:  
The most frequent CT indicators of internal hernia post LRYGB are mesenteric 
swirl, mushroom, and SMV ‘beaking’. This study validates two new signs that are 
present in a similar or higher number of cases as other previously published 
signs. Further application of these new signs in a cohort with controls to 
determine optimal diagnostic criteria is planned. 
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