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Abstract
Colonic volvulus is a relatively uncommon cause of 
large bowel obstruction usually involving mobile, intra-
peritoneal, colonic segments. Congenital or acquired 
anatomic variation may be associated with an in-
creased risk of colonic volvulus which can occasionally 
involve retro-peritoneal segments. We report a case 
of 54-year-old female who presented to our Institu-
tion to perform a plain abdominal film series for acute 
onset of cramping abdominal pain. Both the upright 
and supine films showed signs of acute colonic ob-
struction which was thought to be due to an internal 
hernia of the transverse colon into the lesser sac. The 
patient was therefore submitted to a multi-detector 
contrast-enhanced computed tomography (CT). CT 
findings were initially thought to be consistent with 

the presumed diagnosis of internal hernia but further 
evaluation and coronal reformatting clearly depicted 
the presence of a colonic volvulus possibly resulting 
from a retro-gastric colon. At surgery, a volvulus of the 
ascending colon was found and a right hemi-colectomy 
had to be performed. However, a non rotated midgut 
with a right-sided duodeno-jejunal flexure and a left 
sided colon was also found at laparotomy and over-
looked in the pre-operative CT. Retrospective evalu-
ation of CT images was therefore performed and a 
number of CT signs of intestinal malrotation could be 
identified.
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INTRODUCTION
Colonic volvulus is a relatively uncommon cause of  large 
bowel obstruction accounting for almost 5% of  all cases 
of  intestinal obstruction and 10% of  colonic obstruc-
tion. It usually involves mobile, intra-peritoneal, colonic 
segments such as the cecum, transverse colon and sig-
moid colon[1].
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Congenital (e.g., malrotation) or acquired (e.g., ab-
dominal surgery) anatomical variations may be associated 
with an increased risk of  colonic volvulus. Malrotation, in 
particular, includes a broad spectrum of  fixation anoma-
lies of  the small and large bowel occurring when the mid-
gut fails to complete the required 270° counter-clockwise 
rotation during the embryologic development[2]. This can 
lead to different degrees of  malrotation whereas the term 
non-rotation indicates the anatomic situation in which 
the Treitz and the small bowel are right-sided and the en-
tire colon is left-sided[3]. Such is usually an asymptomatic 
condition which can be occasionally encountered in adult 
patients[4].

While both the imaging features of  intestinal malrota-
tion in adults[5] as well as the diagnostic yield of  multi-
detector computed tomography (MDCT) in the acute 
setting of  large bowel obstruction have long been rec-
ognized[6], the added value of  coronal reformatted or re-
constructed images in the setting of  colonic volvulus has 
only been recently reported[7].

Herein, we report a case of  an acute colonic obstruc-
tion which was first thought to be due to an internal her-
nia of  the transverse colon into the lesser sac at the plain 
abdominal film series, later shown by MDCT to be due 
to a colonic volvulus possibly resulting from a retrogas-
tric dislocation of  the splenic flexure and finally found at 
surgery to be a volvulus of  the ascending colon in a non 
rotated midgut.

To the best of  our knowledge, such a case has never 
been reported in the radiological literature.

CASE REPORT
A 54-year-old woman was referred to our institution to 
undergo an abdominal plain film series for acute onset of  
crampy abdominal pain, which was only partially relieved 
by antispastic drugs prescription in the 3 d before hospi-
tal admission. 

The patient’s past medical history was unremarkable 
as well as most of  lab tests except for mild leukocytosis 
[white blood cells = 12 × 103/mL 89% neutrophils] and 
increased levels of  both creatine-kinase (220 U/L, n.v. 
0-140) and lactate dehydrogenase (500 U/L, n.v. 227-450). 
She had no previous history of  abdominal surgery.

Plain films were performed in both the upright (Figure 
1A) and supine position (Figure 1B). The upright film 
showed a huge air-fluid level in the right flank consistent 
with obstruction of  the ascending colon along with some 
small bowel air-fluid levels in the lower pelvis and in the 
mid abdomen (Figure 1A). The supine film showed an 
abnormally dilated ascending colon with mild disten-
sion of  some ileal loops in the pelvis whereas both the 
descending colon and the sigma appeared gasless. Faecal 
impaction could also be seen at the level of  the hepatic 
flexure along with the associated evidence of  an ab-
extrinsic printing on the gastric body (Figure 1B). Based 
on this latter finding, a presumed diagnosis of  colonic 
obstruction due to an internal hernia of  the transverse 
colon into the lesser sac was postulated.

The patient was then submitted to a contrast-enhanced 
multi-detector abdominal CT (Aquilion 4, Toshiba, Japan) 
which was performed with a detector configuration of  3 
mm × 4 mm, table feed of  9 mm/s, rotation time 0.5 s, 
beam pitch 1.5, 1.5 mm reconstruction intervals, section 
thickness of  3 mm, 300 mAs, 120 kVp. A monophasic 
acquisition was performed 70 s after i.v. bolus (2 cc/s) 
injection of  150 cc of  iodinated non ionic contrast media 
(Ultravist 370, Bayer Shering Pharma, Berlin, Germany).

At MDCT, initial evaluation of  axial images support-
ed the diagnosis of  internal hernia since a gas-containing 
loop was depicted within the hepatic hilum suggesting a 
herniation of  the transverse colon through the foramen 
of  Winslow (Figure 2A). However, colonic segments 
proximal to the splenic flexure also appeared distended 
by fluid and colonic distension could be traced back to 
the left iliac fossa where torsion of  the mesenteric vascu-
lar axis (whirl sign) was clearly depicted suggesting a vol-
vulus (Figure 2B). Coronal reformatted images were then 
obtained (Figure 3).

On the coronal oblique plane, colonic segments dis
tal to the transition zone appeared distended by fluid 
throughout the splenic flexure whereas the descending 
colon was collapsed (Figure 3A). On the coronal plane 
(Figure 3B) the cecum appeared tilted and displaced in 
the sub-hepatic space.

The patient underwent immediate surgery. At laparot-
omy, a volvulus of  the ascending colon was found and a 
right hemi-colectomy had to be performed because of  
ischemia of  the involved segments. However, a concomi-
tant malrotation was also found with the ligament of  
Treitz located in the right upper quadrant (Type 1) and 
the transverse colon displaced under the root of  the me-
sentery. A derotation had to be performed. The patient 
had an uneventful recovery and was discharged 13 d later.

CT scans were then reviewed and a number of  CT 
signs of  malrotation were retrospectively found (Figure 4). 

Figure 1  Abdominal plain films obtained in the upright (A) and supine po-
sition (B). A: A huge air-fluid level is depicted in the right flank consistent with 
the obstruction of the ascending colon. Some air-fluid levels can also be appre-
ciated in the middle abdomen and in the right iliac fossa (arrowheads) whereas 
both the left flank and ipsilateral iliac fossa appeared gasless; B: The ascending 
colon appears abnormally dilated and there seems to be fecal impaction in the 
sub-hepatic space (arrowhead). Ab-extrinsic printing is also evident on both 
sides of the gastric body (arrows). Retrospectively, air bubbles can also be ap-
preciated at the level of the hepatic hilum (dash arrow).
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DISCUSSION
Intestinal malrotation is a congenital anomaly result-

ing in an abnormal position of  the small and/or the 
large bowel within the peritoneal cavity[2]. It includes a 
broad spectrum of  fixation anomalies occurring when 
the midgut fails to complete the required 270° counter-
clockwise rotation during embryologic development. In 
particular, the term non-rotation indicates the anatomic 
situation in which the Treitz and the small bowel are 
right-sided and the entire colon is left-sided[3]. While this 
is usually an asymptomatic condition[4], it can rarely lead 
to an acute colonic obstruction due to volvulus of  the 
ascending colon[8].

In our patient, the acute colonic obstruction was ini-
tially thought to be due to an internal hernia through the 
foramen of  Winslow. These account for almost 8% of  
internal hernias defined as protrusion of  an abdominal 
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Figure 2  Multi-detector contrast-enhanced computed tomography. Trans-
verse images at the level of the upper abdomen (A) and the pelvis (B) are 
shown. A: A gas-containing loop is clearly depicted within the hepatic hilum 
(arrowheads) along with the evidence of a colonic segment (c) situated behind 
the stomach (st); B: An abnormally dilated colonic segment misinterpreted on 
the axial plane as cecum (c) can be appreciated in the right iliac fossa whereas 
torsion of the mesenteric vascular axis (whirl sign) is clearly depicted in the left 
iliac fossa (arrow). 

Figure 3  Multi-detector contrast-enhanced computed tomography. Re-
formatted images on an oblique coronal (A) and on the coronal plane (B) are 
shown. In A, colonic segments (c) distal to the transition zone (arrowhead) also 
appeared distended by fluid throughout the splenic flexure with a collapsed 
descending colon (arrow). Signs of fecal reflux can be appreciated besides the 
gall-bladder (dash arrow) accounting for the mottled appearance depicted in 
the sub-hepatic space on the plain film series (B). On the coronal plane (B), the 
cecum (ce) appears tilted in the sub-hepatic space as it can be appreciated by 
the location of the terminal ileum (arrowhead) which also exhibits signs of fecal 
reflux, dash arrows indicate gas bubbles at the level of the hepatic hilum.

Figure 4  Multi-detector contrast-enhanced computed tomography. Trans-
verse images at the level of the upper (A and B) and the middle abdomen (C) 
are shown. Retrospective reading of computed tomography images revealed 
multiple splenic nodules (arrowheads) in the left sub-phrenic space (A) as well as 
a truncated appearance of the pancreatic body (p) (B) and an inverted anatomic 
relationship between the mesenteric superior artery (a) and vein (v) (C). c: Colon.
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viscus through a natural or a pathologic defect in the 
peritoneal surface which can either be congenital or ac-
quired following a trauma or a surgical procedure[9].

Almost one third of  internal hernias through the fo-
ramen of  Winslow may involve the large bowel, namely 
the transverse colon[10]. This was thought to be the case 
with our patient as the upright film showed a huge iso-
lated air-fluid level in the right flank (Figure 1A) along 
with a mottled appearance in the sub-hepatic space and 
an ab-extrinsic printing on the gastric body, the latter 
most evident in the supine film (Figure1B).

This diagnostic impression was also confirmed by 
initial evaluation of  transverse CT images which revealed 
intra-luminal gas bubbles at the level of  hepatic hilum 
(Figure 2A). This finding was erroneously thought to 
be consistent with the diagnosis of  internal hernia into 
the lesser sac. Conversely, CT findings of  internal her-
nias through the foramen of  Winslow should include 
the presence of  mesenteric fat in the porto-caval space 
as well as the evidence of  an air-fluid collection in the 
lesser sac with a beak directed toward the foramen of  
Winslow[9-11]. In our case, there only was a colonic seg-
ment situated behind the stomach (Figure 2A) without 
definite evidence of  herniation. 

Ours has, thus, to be considered an interpretative 
error. Retrospectively, gas bubbles at the level of  the 
hepatic hilum (Figure 2A) could then be traced to ei-
ther the duodenum, which was found at surgery to be 
confined to the right between the inferior vena cava and 
main portal vein and/or the Treitz which was found to 
be right-sided. Retrospectively, these air bubbles could 
also be appreciated in the supine film (Figure 1B) where-
as the mottled appearance depicted in the sub-hepatic 
space could be traced to fecal reflux in the distal ileum as 
shown by the oblique coronal reformatted image (Figure 
3A).

The ab-extrinsic printing on the gastric body (Figure 
1B) was instead due to the retrogastric dislocation of  the 
colon proximal to the splenic flexure as shown by CT 
(Figure 2A). As this usually represents a normal anatom-
ic variation occasionally encountered in adults[12], in our 
patient it possibly represented the cause of  the volvulus 
of  the ascending colon which was found at surgery not 
be attached to the posterior peritoneum because of  a 
congenital non rotation of  the midgut. This latter was 
overlooked in the pre-operative CT but a number of  CT 
findings suggestive of  intestinal malrotation could be 
retrospectively appreciated (Figure 4).

First, a number of  nodules isodense to the splenic 
parenchyma could be found in the left sub-phrenic 
space (Figure 4A) configuring a poly-splenia syndrome 
which is a condition correlated with intestinal malrota-
tion either alone[13] or in association with agenesis of  the 
dorsal pancreas[14] which it could also be retrospectively 
detected in our patient (Figure 4B). Finally, an inverted 
anatomic relationship of  the superior mesenteric artery 
and vein was noted (Figure 4C). This represents the 
most accurate finding in intestinal malrotation which was 

first described in 1983[15]. 
However, CT clearly depicted the torsion of  mesen-

teric vessels (whirl sign) suggesting the correct diagnosis 
of  volvulus which was confirmed at surgery (Figure 2B). 
This finding is considered to have a high positive pre-
dictive value for the CT diagnosis of  volvulus, for both 
small and large bowel[16]. It represents the twisting and 
engorgement of  the mesenteric vessels around a central 
point in the peritoneal cavity and it is best appreciated 
when imaging is perpendicular to the axis of  bowel rota-
tion, hence the benefit of  multiplanar reformations[6].

We have described a case of  a surgically proven vol-
vulus of  the ascending colon in a patient with a non ro-
tated midgut and a retrogastric dislocation of  the colon 
proximal to the splenic flexure. To the best of  our knowl-
edge, such a case has not been previously reported.
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