
Introduction
Small bowel obstruction (SBO) is a serious clinical condition which presents significant challenges for rapid 
and accurate diagnosis.  Increasingly, CT imaging is being utilized to evaluate cases of known or suspected 
bowel obstruction. 

Among the key questions to be answered with a CT scan for possible SBO are:
l	 Is the bowel dilated? 
l	Is there an obstruction? 
l	Can the site (transition point) and cause of obstruction be seen? 
l	Is the bowel ischemic or necrotic? 

Ultimately, successful CT evaluation can assist in the crucial decision of operative 
or medical management of a suspected small bowel obstruction.
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Normal VoLumen-prepped stomach. Small bowel 
and colon appear fluid filled with no obstruction on 
reformatted CT image.

Dilated small bowel without transition point. 
Dilatation was due to ileus which resolved 
spontaneously.
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Oral Contrast in Possible SBO

Oral contrast administration protocols vary based
on patient condition, plain film findings and local
preferences. The majority of patients with all types
and degrees of SBO are not acutely ill or presenting
with a perforation. In these patients, traditional,
bright oral contrast agents have been the most
commonly utilized products. Reasonable results
with these agents have been reported. 

VoLumen is a low Hounsfield value (LHV) oral con-
trast developed by E-Z-EM for use in multidetector
CT and PET/CT studies. Designed to overcome the
limitations of water and higher-density, positive oral
contrasts currently used in CT imaging of the bowel,
VoLumen also offers specific advantages for evalu-
ation of SBO. VoLumen does present a different
view of the small bowel to the inexperienced eye,

but once these differences are understood, its
advantages for SBO studies are apparent.

Acutely ill patients will often be unable to take oral
contrast. In other cases, oral contrast does not sig-
nificantly contribute to diagnosis because transit is
often too slow due to the obstruction. The bowel
contents cause dilatation of the proximal loops with
collapsed segments beyond or distal to the obstruc-
tion. These patients frequently have fluid within the
bowel simulating a LHV contrast, so the absence of
a successful oral preparation is not necessarily sig-
nificant from an imaging standpoint.

In patients with known or suspected perforation,
barium-containing agents are not recommended.
Oral contrast choices for these patients include
water-soluble contrast, water or often no oral con-
trast at all.

Advantages of Low Attenuation
Oral Contrast in SBO

In our experience, VoLumen provides uniform
distention, transits the bowel quickly, and provides
excellent post-processing ability, such as 3D visual-
ization. In some cases 3D visualization techniques
assist in finding transition points, and we find 3D
bowel coronal review with VoLumen to be superior
as compared to the bright oral agents. Additionally,
abnormal enhancement of vascularity is often a clue
to sites of SBO, and these anomalies are also seen
better with VoLumen. The lower Hounsfield value of
VoLumen and the elevated Hounsfield value of the
bowel wall, post enhancement, allows for easy
demonstration of bowel wall and vascular supply.

Since acutely sick patients can often drink little to no
oral contrast, we do not use VoLumen in patients
with known or highly suspected perforations. In the
remainder of SBO cases that can drink oral contrast
and are not perforated, we routinely utilize
VoLumen. Interestingly, these patients often have
fluid-filled bowel simulating a VoLumen preparation.
If such patients can tolerate a little oral contrast,
VoLumen only adds to this low attenuation fluid in
the bowel, whereas bright oral contrast often ruins
the bowel's self-prepped appearance.

Dilated small bowel proximal to a transition point identified
with arrow in ileum causing partial SBO seen on this 3D volume
rendered image.



Common Questions About VoLumen 
for SBO

II  ccaann''tt  tteellll  iiff  tthhee  bboowweell  iiss  oobbssttrruucctteedd..

VoLumen provides a good, uniform degree of dis-
tension which can initially look like the fluid-filled
obstruction of acutely ill patients.  Once this is rec-
ognized as an expected finding, the radiologist can
focus on degree of distension and locating the
site/cause of any obstruction. It is not uncommon
when viewing VoLumen for the first time to confuse
the appearance with SBO. The difference becomes
apparent when the reader appreciates that the
patient has received a low attenuation contrast
agent. The appearance of VoLumen density in the
lumen is similar to retained fluids seen routinely with
SBO. Advantages of improved ability to detect tran-
sition points and assess need for intervention based
in part on bowel viability are detailed below.  

II  ccaann''tt  tteellll  iiff  tthhee  bboowweell  iiss  ccoommpplleetteellyy  oorr  ppaarrttiiaallllyy
oobbssttrruucctteedd..  

There is some comfort from seeing bright contrast in
the colon or distal small bowel to know the obstruc-
tion is partial. The reality is almost all SBO cases are
partial of varying degree. Complete or closed loop
obstructions are rarer and typically present with a
characteristic pattern of CT findings that is recog-
nized regardless of the type of oral contrast used.
Many complete obstruction patients are too sick to
even take oral contrast. 

II  nneeeedd  bbrriigghhtt  ccoonnttrraasstt  ttoo  ffiinndd  ssiittee  ((ttrraannssiittiioonn  ppooiinntt))
ooff  oobbssttrruuccttiioonn..  

The search for the transition point(s) can be chal-
lenging with CT. Many in my own group initially
expressed this concern about using VoLumen only
to find just the opposite after reading several such
cases. In my experience, VoLumen is often superior
to traditional, bright oral contrast. VoLumen provides
a typical uniform distension and opacification. This
uniformity allows for more clear understanding of
the area of SBO. The ability to view the bowel in
3D coronal views add a better overall understand-
ing of degree of obstruction. In our experience, the
combination of a VoLumen prep and non-axial data

set viewing improves our ability to detect transition
points and our confidence in doing this type of detec-
tion. The 3D views with a VoLumen prep are preferred
by our clinicians for understanding the CT findings.

MMyy  ssuurrggeeoonn  nneeeeddss  ttoo  kknnooww  iiff  tthhee  SSBBOO  nneeeeddss  
ssuurrggeerryy,,  aanndd  II  ccaann''tt  tteellll  wwiitthh  VVooLLuummeenn..

The crucial issue for management is often
ischemia and bowel wall viability. The bowel wall
and vascularity is best assessed on axial and 3D
imaging with low attenuation agents such as
VoLumen. Traditional, bright oral contrast agents
often obscure some or all of this crucial information.
We have found VoLumen superior for questions of
patient management. By having a low-density con-
trast in the bowel, and the bowel wall enhanced
with IV contrast, defects in vascular supply become
more pronounced. With positive oral contrast
agents the enhanced bowel wall was easily
obscured by the density of the oral agent.

Conclusion

VoLumen is an ideal oral contrast agent for identifying
the presence, site and cause of small bowel obstruc-
tion, and we believe that crucial management deci-
sions based on viability of the bowel are best made
with a VoLumen preparation.  In addition, 3D imaging
of MDCT data sets is best performed after a
VoLumen preparation. Bowel perforation is the only
setting where we would not utilize VoLumen as our
preferred oral agent in the setting of possible SBO. 

Axial CT image shows multiple transition points in a patient
with multifocal partial SBO due to Crohn’s disease.
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