
Technical Note 

Use of a Compression Paddle to 
Dis~lace Bowel Gas for Carbon 
~ i & i d e  Digital A Subtraction 
Angiography' 
Eric 5. Stram, MD DURING the past several years, 
Christopher P. Molgaard, MD carbon dioxide digital subtraction 

angiography (CO, DSA) has become 
accepted as a valuable diagnostic 
tool, primarily for patients with re- 
nal insufficiency or iodinated con- 
trast medium allergy (1-6). The ap- 
plications have expanded as digital 
subtraction imaging equipment has 
improved and angiographers have 
become more familiar with the use 
of CO, as a contrast agent (4-7). 
CO, DSA requires high-quality digi- 
tal subtraction imaging because of 
the limited contrast differential be- 
tween the injected C02 gas and the 
overlying tissues. Computerized 
techniques such as pixel shifting, 
image stacking, and edge enhance- 
ment can improve detail (3-5). Even 
slight motion of gas-filled bowel 
loops due to peristalsis or diaphrag- 
matic motion can degrade diagnos- 
tic detail in abdominal and pelvic 
CO, DSA (4). Catheter reposition- 
ing, oblique projections, breath 
holding, and intravenous glucagon 
can minimize motion artifact from 
overlying bowel gas (3,5,8). Despite 
these techniques, it can still be dif- 
ficult to obtain diagnostic quality 
detail. We describe a techniaue in 
which a gastrointestinal (GI) com- 
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nal wall with a GI compression pad- 
dle, similar to the technique used 
for barium studies of the GI tract. 
The compression paddle is held by 
hand with a lead glove while stand- 
ing behind a protective screen. Al- 
ternatively, a balloon-type paddle is 
inflated and placed on the patient's 
abdomen and then the image inten- 
sifier is gently lowered onto the 
paddle to hold it in position (Fig 1). 
Fluoroscopy is used as the image 
intensifier is lowered to check the 
position of the paddle and to visual- 
ize the minimum amount of pres- 
sure required to displace overlying 
bowel loops. Enough pressure is ap- 
plied to displace bowel away from 
the vessels of interest without com- 
pressing the underlying arteries. 
The compression device must be 
held as motionless as possible so 
that it will be subtracted during 
filming. When the paddle is in 
place, CO, angiography is per- 
formed. We use a rapid manual in- 
jection of a 50-mL CO, bolus while 
filming at a rate of four images per 
second. 

Case 1 

An 81-year-old man with right 
foot ischemia was referred for a 
right leg runoff arteriogram and 
possible right iliac artery angio- 
plastylstent placement. The refer- 
ring surgeon wanted to optimize 
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Figure 1. (a) Balloon-type compression paddle with a 4-inch-diameter (10 cm) 
balloon. (b) Simulated angiography patient with the balloon paddle held in place by 
the image intensifier. 

structive pulmonary disease 
(COPD) and was unable to suspend 
respiration. Because of underlying 
chronic renal insufficiency, CO, 
DSA was used to evaluate the ab- 
dominal aorta and right iliac arte- 
rial system. A large amount of 
small bowel gas was present in the 
pelvis. The patient was tachypneic 
a t  baseline and unable to suspend 
respiration during imaging. The 
bowel gas moved with each dia- 
phragmatic excursion, resulting in 
subtraction artifact despite lack of 
peristalsis. Despite using catheter 
repositioning and repeated imaging 
in multiple obliquities, the right il- 
iac arterial system was not ade- 
quately visualized (Fig 2a). 

We then used a hand-held GI 
compression paddle to displace 

bowel gas from the right iliac re- 
gion, and CO, DSA was repeated. 
The right iliac artery was then well 
visualized with only a mild stenosis 
(Fig 2b). There was no pressure 
gradient across this segment, and 
no intervention was performed. 

Case 2 

A 33-year-old man with hyper- 
tension and renal insufficiency was 
referred for arteriography to rule 
out renal artery stenosis. The se- 
rum creatinine level was 2.8 mg/dL 
(247.5 ~mol/L). CO, DSA was per- 
formed to evaluate the renal arter- 
ies. Bowel gas in the mid abdomen 
partially obscured the proximal left 
renal artery (Fig 3a). The study 
was repeated with a GI compression 

paddle positioned to displace the 
overlying bowel gas. The renal ar- 
teries were then well visualized and 
appeared normal (Fig 3b). 

This technique has been used in 
eight cases without patient discom- 
fort or complication. In six of the 
cases, no iodinated or gadolinium- 
based contrast was required. In one 
of the other cases, 20 mL of dilute 
iodinated contrast material was 
used to evaluate iliac artery stent 
placement. In the other case, 30 mL 
of dilute gadolinium-based contrast 
material was used for a more de- 
tailed evaluation of a stent placed 
for ostial renal artery stenosis. 

1 DISCUSSION 

Angiography performed with use 
of iodinated contrast material is the 
gold standard for imaging arterial 
anatomy in the abdomen and pelvis. 
Because of its noninvasive nature, 
MRA is an excellent alternative, 
especially in patients with iodinated 
contrast allergy and renal failure 
(8,9). Continued improvement in 
MRA image quality and availability 
will decrease the need for purely 
diagnostic CO, DSA examinations.   ow ever. C O ~ D S A  will continue to 
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be a useful adjunct for guiding en- 
dovascular interventions (2.6). It . , . 
will also remain cseful in evaluat- 
ing arterial segments with metal 
stents, which are limited by artifact 
on MRA studies. 

Motion artifact from overlying 
bowel gas in CO, DSA studies can 
limit angiographic detail, most com- 
monly in the renal and common il- 
iac arteries. Preprocedure overnight 
fasting, intravenous glucagon, 
oblique positioning, and catheter 
repositioning will usually allow di- 
agnostic quality imaging of the ar- 
teries in question. However, some- 
times a segment of the artery can- 
not be adequately visualized despite 
these techniques. This may then 
require the use of dilute nonionic 
(or gadolinium-based) contrast ma- 
terial to visualize the arterial seg- 
ment. Even small amounts of iodin- 
ated contrast material used as an 
adjunct to CO, DSA procedures can 
result in deterioration of renal func- 
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Figure 2. (a) CO, DSA of the right iliac arterial system in an anteroposterior pro- 
jection. Image quality is degraded by respiratory motion, which caused subtraction 
artifact in bowel loops overlying the right iliac arterial system. (b) CO, DSA with 
GI compression paddle in place. The bowel gas has been displaced, and the right 
iliac arterial system is better visualized with only a mild stenosis present. 

Figure 3. (a) CO, DSA of the aorta and renal arteries. The inferior margin of the 
left renal artery is not well visualized due to artifact from bowel gas (arrow). (b) 
CO'> DSA of the aorta and renal arteries with the GI compression paddle. The proxi- 
mal left renal artery and the majority of the right renal artery are now better visu- 
alized. 

tion (2). Use of a GI compression 
paddle to displace the overlying 
bowel gas has nearly always elimi- 
nated the need for iodinated con- 
trast material in our cases. Also, 
examination time and radiation ex- 
posure have been decreased, as 
there is less often a need for the 
multiple oblique projections previ- 
ously required to clear a n  arterial 
segment obscured by overlying 
bowel gas. 

Our technique is similar to that 
previously described for intravenous 
DSA studies of the renal arteries, in 
which a urographic compression de- 
vice is used to displace bowel gas 
away from the renal arteries (10). 
The 10-cm-diameter compression 
paddle we have used has been of 
adequate size in our cases. How- 
ever, the larger size of an  intrave- 
nous urogram abdominal compres- 
sion device may be beneficial if gas 
is obscuring a larger field, such as 
the area over both renal arteries. 
Our technique may also be useful 
when dilute gadolinium is used as 
the contrast agent, as  preliminary 
data show there is relatively lower 
attenuation and bowel gas may in- 
terfere with image quality (11,121. 
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