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Fig. 1 A schema of the method for puncture of a
portal branch and injection of carbon dioxide gas
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Fig. 2 Ultrasonogram of carbon dioxide gas
injection into the portal branch of the anterior
segment. White arrow indicates the tip of the
needle.
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segment
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Fig. 3 Time of loss of enhancement. LC: Six
cases with liver cirrhosis, non LC: Six cases
without liver cirrhosis
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Fig. 4 Portal angioechography showing the
borderline between the enhanced and the adja-
cent areas. (a): Arrows indicate a straight
borderline. (b): A curved one. EA : Enhanced
area
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Table 1 Demonstration of border line between
CO2-injected segment and its neighbors

Demonstration of borderline 31 cases

Straight line 27
ey 31—<Curved line 4
Obscure 0
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Fig. 5 Portal angioechography demonstrating segments. Gas was injected (a)
into the anterior segmental branch, and (b) into the posterior segmental
branch. The anterior and the posterior segments are demonstrated as hypere-
choic areas respectively. Hepatic veins are recognized on the borderline
between the enhanced and the neighboring areas. A: Anterior segment, P:
Posterior segment, L: Left lobe, RHV : Right hepatic vein, MHV : Middle

hepatic vein, IVC: Inferior vena cava
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Fig. 6 Portal angioechography showing where the tumor is located. The ante-
rior segment is enhanced in these three cases. The tumor is obviously ditected
(a) in the anterior segment, (b) in the left lobe, and (c) across the interseg-
mental borderline between the anterior segment and the left lobe. A : Anterior
segment, L : Left lobe, Tu: Tumor
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Table 2 Tumor-bearing area

enhanced tumor-bearing area
case | age | sex : :
area cuUs PAE
1|65 | M A A, P A A
2 70 M | A A/L L
3|63 | M A A/P A/P
4 |5 | M A A/P A/P
5|61l | M A L L
6 | 55 | M A L A/L
7| 62 F A P P
8 | 64 | M A P P
10 | 61 | M A A/P, P A/P, P
1L pestjl M A A AL | A/PL
12 | 68 | M A P P
13 (6 | M A P P
14 | 66 | M A AP AP
15 | 70 F A P P
16 | 58 | M A AP A, A/P
17 56 M A P P
19 | 46 M A A/P A/P
20 | 52 | M A A/P A/P
21 | 58 | M A A/P A/P
22 | 7 | M A A A
23 | 67 | M A | A/P A/P
24 | 60 F A A/L A/L
25 | 72 | M A A/P A/P
26 | 45 F A A A
27 | 50 | M P P P
28 | 62 | M P P P
29 | 58 | M P P P
3 | 64 | M P A A
31 | 56 | M P P A/P

M: Male, F : Female, CUS : Conventional ultrasonogra-
phy, PAE: Portal angioechography, A: Anteior seg-
ment, P : Posterior segment, L : Left lobe, A/P: On the
border line between the anterior segment and the poste-
rior segment, A/L: On the border line between the
anterior segment and the left lobe, A, P: The patient
has two tumors, one of which is recognized in the
anterior segment, and the other in the posterior seg-
ment.
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Fig. 7 (a): Conventional ultrasonography of case
1. Two tumors (Tul, Tu2) were recognized. Tu2
was supposed to be in the posterior segment. (b) :
Portal angioechography of case 1. White arrows
indicate the intersegmental borderline between
the anterior and the posterior segments. Tu2 was
detected in the enhanced area, that is, the ante-
rior segment. A : Anterior segment, P : Posterior
segment, IVC: Inferior vena cava, RHV : Right
hepatic vein, MHV : Middle hepatic vein
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Fig. 8 (a): Computed tomogram of case 2. It was difficult to determine the
tumor-bearing segment. (b) : Portal angioechography of case 2. Portal angioe-
chography revealed that it was located in the left lobe. A : Anterior segment, L :

Left lobe, Tu: Tumor

Fig. 9 Serum total bilirubin and GPT before and
after portal angioechography in 15 patients with
liver cirrhosis (LC group)
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Fig. 10 Serum total bilirubin and GPT before and
after portal angioechography in 16 patients with-
out liver cirrhosis (non LC group)
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Portal Angioechography-Its Usefulness in Localizing the Hepatic Tumor

Yasushi Toma
Department of Gastroenterological Surgery, Institute of Gastroenterology, Tokyo Women’s Medical College
(Director: Prof. Fujio Hanyu)

Portal angioechography, a method of enhancing ultrasonographic images by the injection of carbon dioxide gas
into a branch of the portal vein, was used in 31 cases of hepatocellular carcinoma to determine the location of
tumors. A 21-gauge needle for percutaneous transhepatic cholangiography was inserted into an intrahepatic portal
branch under ultrasonic guidance. Ultrasonography was performed after the injection of 10—15 ml of CO, gas into
the branch. Gas was injected into the anterior segmental branch in 26 cases and the posterior segmental branch in 5
cases. The respective areas supplied by these branches became hyperechoic, and borders between them and
neighboring areas were clearly recognized, indicating that they were intersegmental borders. In 17 of 18 patients in
whom gas was injected into the tumor-bearing segment, the tumors were shown as negative enhancement. In all 31
cases, it was possible to determine whether the tumor was in the anterior segment, posterior segment, or left lobe.
In addition, the distance between the tumor and the intersegmental plane was ascertained prior to surgery, which
facilitated preoperative planning. The accuracy of these determinations was confirmed at operation. Portal
angioechography allows reliable demarcation of hepatic segments and intersegmental planes, and precise location
of hepatic tumors.

Reprint requests: Yasushi Toma Department of Surgery, Institute of Gastroenterology, Tokyo Women’s
Medical College
8-1 Kawadacho, Shinjuku, Tokyo, 162 JAPAN






