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Table 1. Clinical Stage

parameters I

1I I

ascites not detected

total bilirubin =20
(mg/dl)

serum albumin =35
(g/dD)
ICG R15(%) =15
APTT* (%) =80

good respose poor response

to therapy to therapy
2.0-3.0 =30
3.0-35 <3.0
15—40 =40
50—80 <50

APTT* : activated prothrombin time

Clinical stage criteria proposed by Japan Liver Cancer Study Group is to classify the reserved
hepatic function by using five parameters. These five are so selected as to make the criteria
as objective as possible compared with conventional cild’s criteria.

& R
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PROYLER, BREIRAEEFIRY v > N i3efhEe
CT F7:13MIGE IC THERR I N T W58, Al
TR I IESE R S e 7 IR 2 Bl o &
MR angiogram EFEfRIAETH - 7z,

Fig.2 13 C BIFFHEZ T clinical stage 1H#iD
48 BB M D MR angiogram TH %53, [HRERIR

FEEEIRY v >~ N B S Tn 3,
Fig.3-a i3 B #JFREZ T clinical stage IIHA
D 50 EHEME D MR angiogram @ MIP & T
BEIROIRP R SN 5,
Fig.3-b IZFEMEFI O R E &R D 1 # T X B &Ik
DRI Z BEFIES B SN 5,
b) FIlRAR AR DF
2 iz MR angiogram FIifess e niz. =
D36 10, 1EMRCITONI:E LR
O OMRPREE T, 1613&E CT TSR
INTW3,
Flg.4-a i& B BUFFEZ D 42 i H D MR an-
giogram TPIRAEAN B & OB RS IR &
B IE»NEELIN S,
Fig.4-b iZREEGI O FIIRE R T Mg » ke
HRBE L RSN,
c) FFAFINRE: O H B & BT fif 58 & D B
(Table 4)
FFAPIIRE: O HEH R & clinical stage DRIC
X REFSHEEEN R o iz,
Fig.5 1% Wilson 5 @ 22 % % £ T clinical

199311 H25H 23 199448 1 H13H WG]

BIRIEERSE T466 AHETIAMXEENTES &dEREESHBEREYBE

106



FHREFFFEE OFIR% D MR angiography

Table 2.
Case Age Sex  Etiology Clinical Findings of MR Angiogram GIF
stage*
PV visualiza- PV collateral
tion index**  thrombosis route
Clinical patients
1 22 f Wilson 11 0 (+) LGV EV
2 44 m HC 1 2 (—) LGV EV
3 52 m PBC 1I 1 (=) LGV EV
4 55 m HC 1 1 (=) LGV
5 65 m HC 11 0 (=) SR shunt
6 55 m HC I 2 (=) LGV EV
7 48 m HC I 1 (=) LGV +SR shunt EV
8 44 f PBC I 1 (=) LGV +SR shunt+EV EV
9 43 m HC I 1 (=) SR shunt
10 48 f PBC I 1 (=) SR shunt
11 42 m HB I 2 (+) LGV EV
12 53 m HB 111 0 (-) paraunbilical v.
13 50 m HB il 0 (=) LGV+EV EV
14 48 m HC 1I 1 (=) SR shunt
15 37 m PBC I 1 (=) SR shunt
Normal volunteers
1 28 f 2 (=) (=) _
2 35 m 2 (=) (=) —
3 29 m 2 (—) (—) B —
4 21 m 2 (=) (—=) N
5 45 f 2 (—) (=) -

% by Japan Liver Cancer Study Group
% % according to the criteria shown on the Table 2

HB : B-type liver cirrhosis, HC : C-type liver cirrhosis, PBC : primary biliary cirrhosis, LGV : left gastric vein,
EV : esophageal varix, SR shunt : splenorenal shunt, GIF : gastrointestinal fiberscope

Visualization index was determined according to the degree of the portal venous branches clearly demonstrated

on MR angiogram as showed on the table.

stage IEADFITH 525, FINRITARED A DR H
ThH 5,

= e

MR angiography 3 FEREER I ME R %15 5
FiE e L CHEE R I ERIRICH 23D 5T

W3, BEEICBWTHERKNICERTH 3 &
T BIRED LI,

Fric FIIRR OFHMT B L i, BIRImATEE O
2710, PR I O FE FE1, PR MR
FEOHEOCEETE A BHREELET 2 L3N0
w3,

— 17 R ERK EEEORMRE R 2 IGET 512
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Table 3. Portal Vein Visualization Index

Index=0 : Only the main portal vein is clearly demonstrated

Index=1 : Only the first branches of the intrahepatic portal vein are clearly demon-
strated

Index=2 : The second or even more peripheral intrahepatic branches are clearly
demonstrated

Detailed clinical informations including the clinical stage and the MR angiography
findings are showed on this table. Visualization index of every normal volunteers was
“2”. However only two cases got “2”, while eight got “1” and four got “0” in the
clinical patients. Two showed portal vein thrombosis comfirmed with other imaging
modalities. All of the collateral pathways except esophageal varices were accurately
depicted ; only two out of the seven esophageal varices proved with endoscope were
demonstrated.

Fig.2. MR angiogram of a 48-year-old male
with cirrhosis visualize a splenorenal shunt

Fig.1. 2D TOF MR angiogram of a normal (arrow). Because the second and more periph-
volunteer (28y. o. female) shows good visuoliz- eral portal veinous branches are clearly dotect-
tion of the portal system. Note most of the ed, visualization index was judged to be 2.

periferal intrahepatic branches are clearly
demonstrated. Bilateral renal veins (arrows)
as well as hepatic veins (arrow heads) are
clearly delineated.

FEHHHERE, FFPiErec BB BRERIO 2 &
BLETL D& nTe V-9, LEwmE, ICG
bHizo THOFHRERS Z L 1%, 1RREDE WA Z, FPIROSEEIIAFFifhe & 573
R, FEOWEICERTHSH, MR angiogra- 2 ETHEREREE R EBbNS, LI AN
phy OFF R % b > THOFHEEZHER L 78R E 13 HIEAREEEE 2O 5, RIS
FEEORBELIZIRY Bonzwy, FIRME D% FEREREE OBRTITA LW I M%<, (72
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Fig.3-a. MR angiogram of a 50-year-old male with liver cirrhosis demonstrates dilated left
gastric vein (arrow). Because only the first intraheptic portal veinous branches are clearly
detected, visualization index was judged to be 1.

b. One of the original breath hold images nicely depicts esophageal varices (arrow).

a b f
Fig.4-a.MR angiogram of a 42-year-old male liver cirrhosis demonstrates a thrombosis in the main portal |
vein (arrow).

Another thorombosis is also seen at the junction of the superior mesenteric vein and the splenic vein (arrow
heads).
b. Intraoperative portogram of the same case confirms the findings of the MR angiogram showing filling
defects at the same locations (arrows).
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Table 4. Correlation between the Portal Vein Visualization and

the Liver Function Reserve

Visualization index

Clinical stage 2 1 0
I 3 0

I 0 0

11 0 4

The visualization index and the clinical stage showed a good correlation
suggesting that MR angiography findings could be one of the reliable parame-
ters cound be one of the reliable parameters to evaluate the hepatic condition
when dealing with patients with severe liver dysfunction.

1=

AR )

2

Fig.5. MR angiogram of a 22-year-old female
of Wilson disease shows poor visualization of
the portal system ; only the main portal vein is
seen (arrow). High signal areas at the bilat-
eral infradiaphragmic space (arrows) were the
fat of the adheded greater omentum judging
from the spin echo images.

AIRE A T FEsEOFHlio A0 BT,
ZOREMEO D —RITb e\,
It L MR angiography (344312 CiEE
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Evaluation of the Portal Venous System Using MR Angiography
in Patients with Severe Liver Dysfunction

Hiroshi FUKATSU, Yoko ANDO, Koji YAMAKAWA,
Takeo ISHIGAKI

Department of Radiology, Nagoya University School of Medicine
65-Tsurumai-cho, Showa-ku, Nagoya 466

Fifteen patients of chronic liver dysfunction were examined with 2D TOF MR anigiography
to assess the portal venous system condition.

All of the collateral pathways except esophageal varices were clearly demonstrated in all
cases. portal vein thromboses were accurately diagnosed in two cases.

Portal vein visualization index were determined as follows ; I : good delineation of the main
portal vein only ; I : good delineation of the first tributaries of the intrahepatic portal vein ; III : good
delineation of the second or further tributaries. This index showed good correlation with the
clinical stage proposed by Japan liver cancer study group. These results suggested that MR
angiography has a potential for the evaluation of the portal system in patients with severe liver
dysfunction.
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