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The Evaluation of the Portal Hemodynamic Changes after
Transcatheter Hepatic Arterial Embolization

Shozo Hirota, Kenichiro Okuda, Masao Sako,
Tadafumi Shimizu, Masakazu Hasegawa, Koji Tanaka,
Mamoru Hase and Michio Kono
Department of Radiology, Kobe University School of Medicine
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Portal hemodynamic changes after hepatic arterial embolization (HAE) were studied to
clarify the cause of rupture of esophageal varices after HAE.

Wedged hepatic vein pressure (WHVP) was measured before and immediately after HAE on
28 patients with unresectable hepatoma. In addition, splenic blood flow was also evaluated by
dynamic CT, with analysis of time-density curves of the aorta and spleen; peak density of spleen
was expressed as percent to that of the aorta, dividing the value by the peak time difference
between spleen and aorta (A-S ratio). The embolic materials used were gelatin sponge cubes (GS)
in 14 cases, Lipiodol with GS in 6, iron microspheres suspension with external magnetic control
(FPS) in 4, and FPS with GS in 4.

WHVP after HAE with GS and/or FPS showed an elevation in 50% of the cases. The A-5
ratios after HAE in these groups increased in all cases examined (5 cases). The pressure elevation
after HAE to both the right and left hepatic arteries was higher than that of either to right or
to left hepatic artery. In contrast to these results, WHVP after HAE with lipiodol and GS showed
a tendency to descent (67%). The A-S ratios decreased in all cases examined (3 cases) in this
group. From the results it is postulated that HAE with GS and/or FPS will bring the hepatic
arterial blood flow to the splenic artery, as shown on A-S ratios, to results in increase of portal
blood flow via. the splenic vein affecting the WHVP to elevate.

Concerning HAE with Lipiodol, temporal occlusion of hepatic sinusoids has been suspected
to occur. In fact, the results of this study revealed the descent of post-sinusoidal pressure, WHVP,
with subsequent increased resistance to portal flow as shown on the decrease of A-S ratios.

Conclusively pre-HAE evaluation for esophageal varices is essential to avoid the rupture
after HAE, and treatment of varices should be done prior to HAE when present. In addition,
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localized HAE as close as possible to tumor will be safer than widespread HAE, especially with

Lipiodol.

Lz

a3 5 BilkER AT (TAE) 12, o0
ERIIREHRICL Y, BIETIFHRERFEC
NI HEERNRBERE LT wW5, TAE#D
EHHEC2OWTH, D> KB LHE L DHEG
BHbRBY, Lal, BEKOHECREBIRE
Wz EPIRERBRRC RIET A HEIR ST
DI, o4k, TAE§i# 0PIk
BEERBELZ T T 5D, WHVPORIER O
dynamic CT i X % & i 5 o i@t & B\~ CHest L
TeDTHETS,

MW S UICHE

1) WHVP (= & %K%

280D FFfERRRE B2 3 R & U, PUIRFE DIREE &
25 Wedged Hepatic Vein Pressure (WHVP)
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E.U. (Enhancement Unit)

A =peak density of aorta
Ve S =peak density of spleen
AT=peak time of aorta
ST=peak time of spleen

AT &T seconds

. S/A
AS Ratio= ST-AT 100

Fig. 1 Calculation Method of Aorto-splenic (A-S)
ratio
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A-H ratio® ¥ U g1 © 52 & L T Aorto-
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DWTHE L, BB A-S ratio ¢ dynamic CT
%, BE'E L KBk time-density curve %
&, HSEE D peak density % AXB)Ik® peak den-
sity I HESERTELL, “h¥Fhfho
peak time DFE Tl L7=fHT, HAREPIZKE
ko bR DA M DFEE & L (Fig.
D.
‘ #® R
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Fig. 2 The changes of Wedged hepatic vein pressure (WHVP) after Hepatic

embolization

(a) : Post-embolization pressures on 28patients are variable. WHVPmeasured
on embolized lobe (b), reveals a tendency to descent and on non-embolized lobe,

there is a tendency to elevation (c).

B X 5 WHVP o Z{bicBIL Tix, GS7#,
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Fig. 3 Relationship between WHVP and extent of
embolization
(a) : Changes of WHVP after embolization of
less than 2 segments are variable. (b): WHVP
shows a tendency to elevation after entire hepatic
embolization.
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Fig. 4 Comparison of WHVP with different embolic materials
The changes with GS and/or FPS are variable, while Lipiodol with GS group

shows a tendency to descent.
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Table 1 The changes of A-S ratio after hepatic
embolization. A-S ratio after embolization with
GS increased ranging from 1.2 to 6.7 times than
before, but that of Lipiodol group decreased.

A-S Ratio
Case material pre post Post/Pre
embolization embolization
1 GS 0.83 5.54 6.71
2 ” 0.55 3.5 6.41
3 ” 1.0 5.5 551
4 # 3.2 4.2 1.3t
5 ” 2.0 2.3 1.21
]ipiidol 3.6 2.6 0.7}
GS
7 ” 3.2 1.9 0.61
8 # 4.7 2.4 0.5!
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Fig. 5 Portal hemodynamics after hepatic
embolization with GS and/or FPS
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Fig. 6 Portal hemodynamics after Lipiodol
embolization

b EAEREZR LSO EBbh 5 (Fig. 5).
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