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Evaluation of Anastomosis between
Intrahepatic or Extrahepatic Vessels
by Intra-arterial Digital Subtraction
Angiography Using Carbon Dioxide

Nobuaki Mivazono, Hiroki Inoue, Kazuto Ueno,
Hirotoshi Nishida, Ichirou Kanetsuki,
Satoshi Miyake and Masayuki Nakajo

Carbon dioxide (CO,) intraarterial subtraction angiogra-
phy (IADSA) was performed in 31 patients with various
hepatobiliary diseases. The injection sites of CO, were
proper hepatic artery (10/31; group A), segmental hepatic
artery (18/31; group B), and peripheral inferior phrenic
artery (3/31; group C), respectively. In group A, only the
third order branches of the portal venous system were visual-
ized anterogradely in 8 of 10 patients. In group B, the
microcatheter was placed coaxially through a 5 French
guiding catheter at the main arterial supply of the tumor in
7 patients and at the peripheral segmental branch of the
hepatic artery in 11 patients. The portal venous system was
visualized retrogradely in all of the patients regardless of the
injection site. The injected CO, may flow back into the portal
vein through the anastmosis known as the peribiliary or
periportal plexus. In group C, not only the portal vein but
also the pulmonary artery or pericardial vein were visualized
by this method. CO,-IADSA was useful to image the minute
communications between the various vessels, which have

been not hitherto visualized by iodinated contrast medium.
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Table1 Patient characteristics and results in group A

Patient No.  disease tumor PV injection site visualization side
(sex/age) location invasion of CO, of PV effect
157 M) HCC rt lobe VP, P. HA 3rd order branch (=)
2(78 F) HCC S, (=) RT. HA Znd order branch (—)
3(61 M) HCC Ss (—) RT. HA 2nd order branch (—)
4(66 M) HCC rt lobe VP, RT. HA 3rd order branch (—)
5(74 M) HCC rt lobe (—) RT. HA 4rd order branch (—)
6(64 M) HCC Sy (=) P. HA (=) (—)
7(61 M) HCC rt lobe (—) P. HA 4rd order branch (—)
8(56 M) HCC Sy {(—) RT. HA Znd order branch (=)
9(61 M) Meta rt lobe (—) P. HA 3rd order branch (—)
10(39 F) Hemangioma S, (—) RT. HA (=) (=)

PV ; portal vein, Meta ; metastatic liver tumor, P. HA; proper hepatic artery, RT. HA : right

hepatic artery

Table 2 Patient characteristics and results in group B
patient No. disease tumor PV injection site visualization of PV side
(sex/age) location invasion of CO, HV effect
CO, branch

11(79 M) HCC 5 (=) Ag (+) Ist order branch (—) (—)
12(72 M) HCC S, (=) A, (+) lst order branch (—) (—)
13(76 M) HCC rt lobe VP, A, (+) Ist order branch {-+) {(—)
14(59 M) CCC rt lobe (—) As (+) PV trunk (+) (—)
15(63 M) CcCcc S, VP, A, (+) 2nd order branch (=) (—)
16(60 M) Meta Ss, Se (=) Aq (+) lst order branch (+) (=)
17(65 M) Meta S, (-) A, (+) lst order branch (—) (—)
18(64 M) HCC rt lobe VP, A, (+) 2nd order branch  (—) (—)
19(54 M) HCC rt lobe (=) A, (+) lst order branch (—) (=)
20072 M) HCC Ss (=) As (+) lst order branch (+) (=)
21(70 M) HCC S; (—) A (+) PV trunk (+) (=)
22(73 M) HCC Sa (—) A, (+) Ist order branch (+) (—)
23(61 M) HCC rt lohe VP, A (+) PV trunk (+) (—)
24(51 M) HCC * (—) (—) A, (+) PV trunk {(-) (=)
25(63 F) HCC * (=) (—) A (+) Ist order branch (+) {—)
26(78 M) GB. ca. (—) VP, A, (+) lst order branch (=)  abd pain
27(57 M) PV. A, (=) (=) A, (+) lst order branch (—) abd discomfort
28(52 F) LC (=) (=) Asg (+) Ist order branch (=) abd discomfort

PV ; portal vein, HV ; hepatic vein, HCC ; hepatocellular carcinoma, Meta : metastasis to the liver from alimentary tract,

HCC *; HCC post operation, GB. ca; gall bladder carcinoma, PV. A.; portal vein aneurysm, LC: liver cirrhosis
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Table3 Patient characteristics and results in group C

patient No.  disease tumor injection site visualization visualization side

(sex/age) location of PV . of other vessel effect
29(61 M) HCC 5 Ss rt. inferior phrenic a. (+) pulmonary artery (—)
30(66 F) HCC S; rt. inferior phrenic a. (+) pulmonary artery (—)
31(67 M) HCC Sz, S It. inferior phrenic a. (+) pericardial vein (
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(A) Segmental hepatic arteriogram showed tumor stain around
metastatic nodule.
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(B) CO, injection at the same catheter position revealed retro-
grade visualization of the right first order branch of the portal
venous system.

Fig.1 Patient 17 with metastatis to the liver from rectal cancer, hepatic IADSA image
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(B) Clear visualization of the portal vein was obtained by inject-
ing of CO..

LR EAT) &, EFRRNFEAORIG» L0z (Fig.2
(A)). 5l &% & 4T L 72 CO,-IADSA TIxPINRAERE 1 Kk
GREASATIRICIE S, ANFEIR IR IR R S R
7z (Fig.2 (B)). &% b W el 0 D Ak 1 P9 Ik 75 #21¢. (Fig. 2
(C)) &8T5 &, MIRAEKOARMIZBEL Tix, CO,-
IADSA I & % MlRigH L D 34, BB TH - 72,
JEG 23, JRFEMERTRE 61 A%, B
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HTH#ERkOf#EH R &7z (Fig.3 (A)). CO,-IADSA

o TYEMIFRBEOWSAR, A FIIRORH AL b H, %
(C) - Conventional superior mesenteric arterlaI portographyA REN T PIIRA D AT EIC R & iz (Fig. 3 (B))
Fig.2 Patient 19 with hepatocellular carcinoma ER) 30, BRFCHERTE © 66 5%, &%
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(A) Normal dense hepatogram and hepatic vein were visualized
using Iopamidol.

. |

(B) Normal hepatogram and hepatic vein were visualized, in
addition, the portal vein was also visualized by injecting CO,.

Fig.3 Patient 23 with hepatocellular carcinoma

12 HAE RS 55 55% H5%5
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(A) Right inferior phrenic arteriography revealed parasitic
tumor stain to the superior medial part of the tumor in the right
lobe.

Fig.4 Patient 30 with hepatocellular carcinoma

(A) Left inferior phrenic arteriography revealed parasitic tumor
stain to the superior part of the tumor in the left lobe.

Fig.5 Patient 31 with hepatocelular carcinoma

JF F— 28812 1 Sem KD FEH RO LN TED, IF
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a3z (Fig. 4 (B)).
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FiE B 30 IR Bk (< B 4= M o0 lE B W e o7 [ b iz (Fig. 5
(A)). CO.-IADSA Ti% FqIR K&, JE 5510 5 o> — i, =
& I pericardial vein 29 AT HE 12 B b 1L 72 (Fig. 5
(B)).
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(B) CO,; TADSA at the same catheter position revealed the right
portal vein and the right inferior pulmonary artery.

(B) CO,- IADSA at thwe same catheter position revealed the portal
vein, tumor vessels, and the left pericardial vein.
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