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Intra-arterial Digital Subtraction Angiography (IA-DSA) with Carbon Dioxide

Toshiaki Takeda, Kunio Ido, Yuji Yuasa Gen Nishimura, Subaru Hashimoto, Eiki Kyo,
Shinichi Ookawa, Seishi Nakatsuka, Hiroshi Miura, Seiji Kobayashi,
Toshihiko Tanaka and Kyoichi Hiramatsu
Department of Diagnostic Radiology, Keio University School of Medicine

Research Code No. : 502.4
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Intra-Arterial Digital Subtraction Angiography (IA-DSA) with Carbon Dioxide (CO,) was
performed on 41 patients mainly with liver or renal diseases, and its angiographic manifestation was
compared with that of conventional angiography. Although the image quality of the arterial or
capillary phase was inferior to that of conventional angiography with iodinated contrast media, the
detectablity of arterio-venous shunting was excellent. In fact, DSA with CO, revealed the presence of
A-V (A-P) shunt in 26 patients (26/41:63.4% HCC, 13/15:86.7% metastatic liver tumor, 2/3:66.7% RCC,
1/5: 20%). On the other hand, conventional angiography was able to show in only 5 cases. DSA with
CO, will become an effective method for detecting minute arterio-venous shunting which can not be

demonstratd with conventional angiography.
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Table 1 Cases
Liver kidney

HCC 15 RCC 5
meta AVM 3
hemangioma 1 Iymphoma 1
tumor free 10 meta 1

tumor free 2
male 25
female 16
total 41 age 34—T4(mean 58.2)
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Table 2 Visibility of the small arteries in CO,
DAS

hepatic arteries renal arteries

segmental branch 15 segmental branch 9
subsegmental branch 11 interlober artery 3
smaller branches 3 arcuate artery and 0
smaller branches
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Table 3 Visibility of the tumor stain in CO, DAS
(comparison with conventional angiography)

a) Liver
conventional DSA with
study A
clearly visible 14 5
faintly visible 4 1
not visible 1 13
19 19
b) Kidney
conventional DSA with
study CO;
clearly visible 4 1
faintly visible 3 1
not visible 0 5
7 7

Table 4 Detectability of A-V (A-P) shunts
(comparison with conventional angiography)

a) Liver
conventional DSA with (DSA with
study Co, iod.)
HCC 2/15 13/15 1/2
meta 0/3 2/3 =
hemangioma 0/1 1/1 =
2/19 16/19 1/2
b) Kidney
conventional  DSA with (DSA with
study CO, iod.)
RCC 0/5 1/5 0/1
lymphoma 0/1 0/1 S
meta 0/1 0/1 =
AVM 3/3 3/3 1/1
3/10 4/10 1/2
¢) tumor-free group
conventional ~DSA with (DSA with
study CO, iod.)
Liver 0/10 6/10 -
Kidney 0/2 0/2 -
0/12 6/12
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Fig. 1 56y/o male HCC
A © A super-selective left hepatic arteriography (HAG) shows the neovascularity
of the tumor in the left lobe of the liver. with CO, study, the portal branch of the
ventral segment of the lateral lobe began to be opacified in reverse 1.5 seconds
after the injection. (arrow )

B I CO, then opacified the medial segment and the dorsal segment of the lateral
lobe through the umbilical point. In the capillary phase, HAG revealed the
presence of daughter nodules in these areas.
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Fig. 2 65y/o male HCC
A ! Tumor stains are obvious in the conventional hepatic arteriography. But the
presence of A-P shunt cannot be pointed out with this image. (Left : late arterial

phase, Right : capillary phase )

CO,

CO.;

B © In CO; study, although the tumor stain itself is scarcely opacified, A-P shunt
is clearly seen. At first, the portal branch of the antero-supeior segment of the
right lobe started to be opacified, and finally, whole portal tree was opacified.
(Left : 2.5 seconds after the injection, Right : 2 seconds later )
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Fig. 3 35y/o female AVM
A The selective renal arteriography shows the
dense vascular pool of AVM in the mid-porton of
the right kindney, and early opacification of the
renal vein and IVC is also seen.
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B ! In CO; study, the feeding artery is easily recognized. (arrow) CO, in IVC is seen as

gaseous bubbles. (Left : 0.5seconds after the injection, Right: 1 second later)
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C : Post-embolization with absolute ethanol No early opacificatoin of venous
systems is seen in each studies.
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