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CO, Intraarterial Digital Subtraction Angiography
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Evaluation of Intra-arterial Digital Subtraction Angiography
Using Carbon Dioxide for Liver tumor
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Intraarterial Digital Subtraction Angiography using Carbon Dioxide (CO,-IADSA) was
performed on 18 patients with several liver tumors and studied its diagnostic usefullness as well
as intrahepatic hemodynamic observed by the technique. Intraarterial carbon dioxide injections
were made in celiac artery (3 patients), common hepatic artery (6 patients) and proper hepatic
artery (9 patients including right and left hepatic artery) using standard 5 French angiographic
catheter or 6 French balloon catheter. In all patiens, hand injections were made with 30~50ml
plastic syringes that were filled from a small medical grade carbon dioxide tank using a standard
oxygen regulator.

The carbon dioxide injected into the hepatic artery flowed more rapidly than iodine contrast
material, showing a very rapid retreat from the blood stream, but the carbon dioxide flowing into
the tumor vessel remained longer than within normal hepatic artery.

Relative good demonstration of hepatic artery was obtained by CO,-IADSA; in 13 of 18
patients, tumor vessels were distinctly visualized. In 9 of 11 patients with hepatoma, arterio-
portal shunt that could not be observed by conventional angiography were demonstrated. All of
these patients, intrahepatic metastasis were found and their lesions locarized in the portal
segment flowed out by carbon dioxide.

Side effects to this technique included mild heat sensation (3 patients) and mild abdominal
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discomfort (2 cases), but no serious complication was exhibited in any cases.
We concluded that CO,-IADSA was a safe angiographic technique and would be a useful
method for hernodynamic investigations of hepatic tumors.
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Table 1 Case materials of CO,-IADSA

No, Age Sex Disease Injected artery Dose of CO, Used catheter
1. 54 M Hepatoma Celiac a. 40ml 6F Balloon catheter
2, 70 F  Hepatoma Common hepatic a. 30ml SF catheter
3. 7 M Hepatoma Common hepatic a. 50ml 5F catheter
4, 46 M Hepatoma Right hepatic a. 30ml 5F catheter
5 67 M  Hepatoma Right hepatic a. 50ml 5F catheter
6, 46 M  Hepatoma Left hepatic a. 30ml 5F catheter
7. 41 M Hepatoma Left hepatic a. 20ml 5F catheter
8 70 F  Hepatoma Common hepatic a. 30ml 5F catheter
9, 54 M  Hepatoma Right hepatic a. 30ml 5F catheter

10. 56 M Hepatoma Proper hepatic a. 30ml 5F catheter

11, 74 F  Hepatoma Celiac a. 40ml 5F catheter

12, 61 M Liver Metastasis  Celiac a. 40ml 6F Balloon catheter

13, 54 F  Liver Metastasis Common hepatic a. 20ml 6F Balloon catheter

14, 60 M  Liver Metastasis Proper hepatic a. 20ml 5F catheter

15, 53 F  Liver Metastasis Proper hepatic a. 30ml 5F catheter

16, 46 M  Gall bladder ca. Common hepatic a. 30ml 5F catheter

17, 47 M  Gall bladder ca. Proper hepatic a. 25ml 5F catheter

18, 60 M  Cholangioma Common hepatic a. 30ml 6F Balloon catheter
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Table 2 CO,-IADSA findings in several liver tumors

No. CO.-IADSA  tumor portal  hepatic intrahepatic Lung i‘Sid(?
image vessel vein vein metastasis metastasis Effect
i} excellent + + + - =
2, excellent + + + - -
3. excellent + + = + = abdominal discomfort
4, excellent + + - + = heat sensation
5, excellent + + + = -
6, good + + = + - heat sensation
7. excellent ek + + + + heat sensation
8, good + + = + = -
9, good + + — + =
10, good = + - + = =i
11, poor - - - = .
12 good = = = = —
13, excellent + — =
14, good = = — = abdominal discomfort
15, excellent + - - = -
16, excellent + = = o -
17, excellent + o = = = -
18, excellent = = = = =

excellent : clearly demonstration of peripheral hepatic artery
good : demonstration of hepatic subsegmental artery

poor : demonstration of hepatic segmental artery
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Fig. 1 Hepatoma (diffuse type)
Angiogram using iodine contrast material demonstrates fine tumor vessels and thread
and streaks sign (arrow heads) in the left lobe of the liver and occlusion of the left:

portal vein (arrow) (A, B).

Comparison between IADSA using Iopamidol and Carbon dioxide in the same case,
the Carbon dioxed injected into the hepatic artery obviously flowing more rapidly
than iodine contrast material. Arterio-portal fistula that cannot be observed by
conventional angiogram is found 1.5 seconds after injection of Carbon dioxide
(arrow). Arterial image is no longer seen 3 seconds after injection, and distinct portal

image is shown (arrow heads) (C, D).
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Fig. 2 Hepatoma (encapsulate type)

Hepatic arteriogram and portogram reveals hepatoma with lucent limb in the right
anterior upper segment (arrow heads) and compression of portal branch (arrow
heads) due to the tomor (A, B, C).

CO,-IADSA demonstrates relatively good visualizaion of the tumor vessels. CO, flows
into the portal vein 1.5 seconds after injection, demonstrating the anterior portal
branch 6 seconds after injection of carbon dioxide (D).

mrotz, Fiz, CO, D FINR-CHF BRIk~ D P H 127D Iv. & =%
ot (Fig. 4-B), FFFIE b fsids & 527 0 FFEAR & PR —FE D Ifil
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Fig. 3 Hepatoma (diffuse type)
Left hepatic arteriogram reveals diffuse type hepatoma with “thread and streaks sign”
(arrow heads) in the left lobe of the liver (A).
CO,-IADSA 1 second after injection, demonstrates carbon dioxide flowing into portal
vein (arrow) and hepatic vein (arrow heads) and flowing out to the right atrium 3
seconds after injection (B).
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Fig. 4 Metastatic liver tumor from gastric cancer
IADSA using iodine contrast material demonstrates hypovascular tumor and multiple
defects in the right lobe of the liver (A).
CO,-IADSA reveals good arterial image, but no evidence of carbon dioxide flowing

into portal vein (B).
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