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AR, R T 2EREHORBEIDIE LS
S DINEEIRES W ET o h, e ZOREMOERN
R2W b IIRE L i - T & Je, BFHlEsRE (hepatocellular
carcinoma : Bl F, HCC L B& 30) © E &R 2 I X
ultrasonography (JAF, US &R&ED), computed tomo-
graphy (LAF, CT LB&:E), [MF&F, magnetic reso-
nance imaging (JAF, MRI £#&it) ¥k, T
RT (EEOIERLBE L, MERE) okrdh
DZiTbh, ik b L CEFREOERD 2 Lidykk
SEHOMESTEN TS, Z012TH3FIRRE
(AT, vp LB&EE) OBHMIAKELTFHRRERFLE
nv2, ZOMAIZEIZIEE A ORECEERELEZS
nah, FIREED 3 OIIRPIIR 1 RO 2 IRE
1288 (vp3) OWEIZHSHENE S TWwS D
L, ZhDIREE <z 3 RTEDUE (vpl) ORRERERIC
ML Cid, FMiREERENCD TEHaNns b
DH %L, WHICZOBWE TEBEMNZD R, &
7> vplezlr o & S RR[EEtE R D b D i, computed
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hepatocellular carcinoma, ultrasonography, computed tomography during arterial portgra-

tomography during arteral portography (LA T,
CTAP tBED) OATH o L DHE b A SN 5,
7220, WMEFREORRCRLEF AL D
US @ vp B2 B85 2 22 W68 & FIRE S D W TGS
L, #FTvp RFOBKERALER1DDOTR
R LL. 36k, ZogEERC>»TiE, CTAP
DOFFE L bxtE U7z,
SEIEF & FiE

SR IT1987TE D 5 1993F £ TICEIREREE 1 A48
12 CEER L 7 HCC YIBR118%1, 1305K% (stage BIER)
B 1 1268, I1:56f1, I : 3661, IV-A: 1460 &
SWTHRE LTz, 2fic US 28, & 512Z 04361 47R
7)) iz CTAP »ffTa vz, vp BFicowT, US,
CTAP iz X 2 RTERZ L 2HET Lok, & <& vplE
Bz DV TYIRIER ORBEBFRE 21T 72, &
&4 vp0, vpUEFID 125K ZE W 2 W T, 20 US ez R
EEICRRET L, 2 oIES L& biRET 5 MIREXE
eI e O BEGE 4B ELT:. Thbb, US
OFEGE, FEEXPRERBESEELEbEVL D
% Free, b5 BB FINREXKIRBAM THMT 2
b 0% Hit, FIRERBHESECL S BEMT50%
Contact, X5 IHELELX > T35 b D% Adhesion
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Fig. 1 Four patterns on ultrasonographic (US)
findings according to an anatomical correlation
between a tumor and the nearest third order
branch of portal vein.
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US (SSA-90A 532, 3.75MHz) i3, £ 140K
MU ZIRRRSHEAT L, vp TR O 2200 13 MR S
BERD 2 VPR OFM - HZOW S hn b D%
boUTo7. 8512 CTAP IZ, KERBIR L b @
Seldinger #:12 T, FIBEBBRARO TR+ 185
R OSBRI E & D b KB ~5~5.5Fr O catheter
DFEEEFAL, 3ZIFERL 7 iopamiron 300% 45
F3.0ml O & TIHREE0~T0m] ZHEA LIS, HEA
FIRER23~250 % L D, £ e oWw Tlem B CT
(9008, HZ) %177z, vp AFBMEOZHIIL, WH
SO0 ZH IR OBEER R &b b PRE
DYRR, FIRPIEIRIEES, FIIRARE DR R IE% b -
TITVw, &85 BEMR TH % K O perfusion
defect 1= & Y fT o7z,

TS D PR RIS EER D EFAEERAL (portion of por-
tal vein involvement, PPI) 22w Tit, @R
KO DR I KRBT HE D TIT o 72,

A

1) 1A vp 2HER

JRE DHERBE vp 13, vp0 1 1056%, vpl | 200R%,
vp2 1 19N, vp3 | 4IRE T, US, CTAP 12 X 21580
ZW L O—BERIZ F L FN84% (109/130), 77% (36/
47) TH o7z (Table 1), 31 US, CTAP & 412 vp2,
vp3EFIZBE L Tix &L 2 7 (Fig. 2).

7z vpERNE US 15% (3/20), CTAP 26% (4/
15) S L 2 72, A1 £ & h OE#R T vpl % 155
U Z72 5REBIE, BB o i FIIREE KR s i iz & b

HFHIRORE DFIIRZ B DOMTBILHIC B 1 2 BEBHREOEE
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Table 1 Accuracy of US (a), CTAP (b) in determ-
ing the portal vein involvement

(a)

Us Histological portal vein involvment
findings 0 1 2 3

0 [ 101 13 0 0

1 2 3(15%) 0 0

2 2 3 1(100%) 0

3 0 1 0 | 4(100%)
(b)
CTAP | Histo_logical portal vein invol\_lment
findings 0 1 2 3

0 28 9 0 0

1 0 426%) | o [0

2 0 1 1(100%) 0

3 0 1 0 | 3(100%)
Note,

0 : none of portal vein involvement

1 © portal vein involvement in third or more peripheal
order branch

2 I portal vein involvement in second order branch

3 portal vein involvement in portal venous trunk or
first order branch

HHlEhi-boTH-7 (Fig. 3).

—%, US Tixi@/h - @BAFEHERH, Zh2h10%
(13/30) < 7% (8/130) @& sh, CTAP CiEZh
TN19% (9/47) « 4% (2/47) wa s iz, BRI
SNTHERIZ S DBE, BB LY PR ERE S
NIERITH - 72 (Fig. 4).

2) vpUEHI OB RIS

vPUEFI0B1Z DT, % OFEBZIYE & o
EHIE TS, HTRT vpIEERERYIL, 10cm B E o fEERR
Db ONELHAD B S i s, [BEE RSN, Wi
BEOAE, HMuE, BRESFOFES & LR
EOBREIC—~EOMHEAIZZED o> hix o7z (Table
2), T REERRSEHEER (PPD) 2 4 3 &, vpl&#iaT US
HLVIECTAP T L 2756 (EFHI1~4, 6)
& B PR 3 RO TOMERE (PP1=3) THicigHs
U Z % - 1216809120 (80%) 4 kS L ss
WA & Z &40 5 84T O microlevel O IS /12EE
ThH-7 (Fig. 5).

3) vpO~1EEFID US 7348

vp0¥ & U vpUEBI D 125K 2 D\ T, FiThi US 6
£ 0 R ohi-BEES X UTIIREE RIS EES & B0
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Fig. 2 a-CTAP shows a tumor thrombus (arrows)
in the left main portal branch (LPV) and a
spreading flow defect in the left lobe of liver.
b-US shows the infiltrated left main portal branch
(arrows) by the tumor (T). RPV : Right main
portal branch

RIEBIRIZ X 0, 2@ vpUEFIOBEERET L7, B
Tz owTid, 4 cm Pl ED34.8% i vpUEFIHEE D
5, dem KIFD5.1% N, BIS 5 i< vpUESIH S
o tz, E IS & PIIREE RIS OAERIfR I £
2 vpUEFIOHEE X #h ¥, Free:6.4% (5/78),
Hit : 11.1%(3/27), Contact : 50% (6/12) adhesion :
75% (6/8) T#H Y, Contacts Adhesion D vplEEH
$EEE (60%, 12/20) iX, Free-Hit #d vpUESISEE
(7.6%, 8/105) X b B E» o7, —F, Free-Hit
Hoo b, EBEEMem ERKO b OO vpIEFIDIFE
EhFIz1.3% (1/73) TH -7z (Table 3),
xz E

BE, EHiED LW IZMBENCHRMRE#BLE S 275
HE LT, SEEMIRERE, FEMEERER
X aMRMEF LTI EZCTHEBRTE S 2 5
CTAP ¥ oo hns, Zhoid, MIREFEGZH
WL T, FIROEEFRRE2 L 52 63 ETHOKR
HEIDVERTWE EEZ O, 80 CTAP I, B
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Fig. 3 a-CTAP shows a spreading flow defect in
the lateral segmment of liver. b-US shows
infiltrated third order branchies (P2 and P3,
arrows) of portal vein by a tumor (T).

UP : umbilical portion

Fig. 4 CTAP shows a spreading portal flow defect
in the right lobe of liver owing to a large tumor
(T) occuping.

B X % perfusion defect ® & 5 REMEEZ L 5
z2onaETY vpR2ICRERYLEZHNE, L
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Table 2 Evaluation of US/CTAP in patients with
vpl

FERRASRE O FIRIZERDARTHIZ M I 151 5 BEEREOES

i Detection Histopathological findings

- US CTAP| Location Pize(mm) | fcinf| z | PPI
1 vpl | vpl LM 150 + 2 3
2 vpl NT AM 120 + 2 3]
3 | (vp2) | vpl A 100 - 0 3
4 | (vp2)| vpl M 100 + 2 3
5 P 80 + 2 3
6 vpl vpl P 40 * 1 3
7 5S4 42 * 0 3~4
8 S3 50 + 2 4
9 S6 47 — 2 | 4~p
10 (vp2) S8 46 0 |4~p
11 | (vp3) | (vp3) AP 170 1 D
12 NT M 120 + 2 P
13 | (vp2) | NT AP 100 + 0 p
14 NT S7, 8 87 + |1 p
15 NT S8 53 + 0 P
16 S8 50 + 0 P
17 M 45 + 2 p
18 S7 33 + 1 p
19 S8 30 i 2 P
20 | s 19 + 2| p

Note ;{ ) : overestimate, NT: not tested, L: Lateral
segment, M : Median segment, A: Anteriol seg-
ment, P : Posteriol segment, *: fc (—), z: cirrhosis,
PPI: portion of portal vein involvement, 3=third
order branch, 4=fourth order branch, p=more
peripheral than 4th order branch

Table 3 Frequency of vpl in patients with vp0 and
vpl according to the anatomical correlation
between the tumor and the nearest third order
branch of portal vein in US

Free Hit Contact |Adhesion
Tumor size 1.4 0 40 100 5.1
<4cm (1/65) | (0/8) (2/5) (1/1) (4/79)
n 30 16 56 71 34.8*
4cm (4/13) | (3/19) /7 (5/7) | (16/46)
7.6(8/105) 60(12/20)*"

Note, Numbers in parentheses are percentages.
* 1 p<0.0001. vs tumor size<4cm. (x? test)
** 1 p<0.0001. vs Free and Hit. (x? test)

L, IhoOBREFICLVES N LEGIIITEYTIE
Bz, MIRGEOER D REE & MO EM
BB LI WBERH B, S5 IRLDHER
REHOFOEBIMMRERT, <DELIT 2L iKW
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Fig. 5 Histological section showing tumor throm-
bus (T.T) in the third order branch of portal vein
(P6) (a, xX25, original magnification), and more
peripheral portal vein (b, X200, original
magniflcation). PV : portal vein

HTHD, 7 CTAP 2B W T izMIIRMEEEE L P90k
WTOEZRIOBH L ¥ THRBVBRII DY, EE
& SEBATRDERMLIZ b pefusion defect 23D SN 2 =
EBBHDHIEREVHISNTWS, Zhigwl, US
i3, IHREHT, EEOKE CEEHNTRET, Mik%
HEMZ b THE TS 2MERDLE, 0Lk
USLsvHATFZHOTRESL - MEAR %
CTAP DR XL e S R3FL 72,

SEIDHER» S US, CTAP L b vp2t B X U
VP3O RE L LFNZ % <, THEEMT 5 2 L
WES EFEZ ST, O OMIRIZEEZHT Iz D W
Tix, CT, contrast enhanced-CT®®% 2 \» |2 &%
OB EICL B0 OhDRENASH, HPRDIEE
TREFERIBOLNLTED, RAOBERLFhic—K
L7,

—7i, US, CTAP Iz X 3 vplZ#iz # h Zh15%
(3/20), 26% (4/15) DEEBETH - . vplLHioH
B & LT, US, CTAP & &2, OB/NEHi#F%
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WwZ & (US:13/20, CTAP:9/15), @E&IZ LD
REOEH D2 &, BEOBEK X 2FR & 05|
BREELRIBEENH D, vpl 2 vp2hH S W0 Id vp3 L2 L
foBARFHE A 505 Z L (US: 44], CTAP: 2
) 2EnEFsnt, e c@ELTIE, ik
ERZE vplTH Y e, FEEIRTEHDZE
KIEE W & PRGBS T X TER S hic iz, i
Aid US, CTAP & 5 iz ME™EHDOTRTT Vp3k s
WahicEf LD, FFEO—EL2E50 % X5 REX
B 0 IERE 2 MR EER N e R HE L Bbh s,
F7: US BWTIE, QLFAFOEET, vp0Z B
SEA L 72 fEBISS 4 BB Stz ds, CTAP TRZD XS
BEGIIED s koo, BLED Z &5, vp2evp3
WL Tk US 8B CERTH Y, £7z2vpl@
BHZBIL Tid 7 D15%IEE I US i & D B RE i
bbbz eEzondd, BEMCE, CTAPREL
DHBRANEETH 2 L FEZ LNk,

#1z@T, vpUERIIcNHT 2 B FEF L W &
LB ThH -7, REEMERER L ONE 2T
72 & 2 %, vpUEFI208IH1261 (60%) 1%, FRAED B
ZHCRRAL 2 L OEBEORM TOMREZETH
D, BELLBHROA ELIRELEZ shi:. Tho
Z, BY D 8PUORBE N T 2 2EEE DR LR
woh, FO1OOHKELT, §E, USHIZL 21E
BEE, *OEE L PMIRERBEIOMERFK I Ov
THEAMEL, BRatEmz ., 20BR, US L, BERE
Diem P ED B DI i3 S iz vp BT EEFIMB S L
Z &, &5 PINREE X ER 2 BB Y Contact & %
ik adhesion U724 4 7FD & DiciX, Free ® Hit L
274 FObOCHL, BEIZ vp AFEENHE N
ZErREVEREING, K2 RG> HIT S 3
RO (HERIEE) OFKIZ3~8RL2xEEThH
D19, &£E US THES W 3 RSB, RHEENICIE
BRO A SN BFEHD 3 RO EF—TH 5 LW
FETERVERS & 57208, US ORRICEILSMH
D &5 o, vl EERETRIT 2 805 T, B
RROBHEIFETLbDEEZOND,

USick 2 HCC OB H-> TR IS DR
ZOWTHEEL, I5IINSDEFRMEALSNIE
Flizxt L T i3, CTAP % £ OfRE DR, iz vp BT
WXL TH#DphaseZEb¥ 5, EEELEZH
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R B A PIIREBROBHELTULSEST
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¥ & 0T prospective WHRET L7z, &2 BAEDHE
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Usefulness of Ultrasonography on Preoperative Detection to Portal Vein
Involvement in Patients with Hepatocellular Carcinoma

Shinichi Ueno, Heiji Yoshinaka, Gen Tanabe, Kouichi Kurita, Yoshito Ogura,
Shinro Yoshidome, Kensuke Nuruki, Takashi Aikou,
Hiroki Inoue* and Masataka Nakajyou*
First Department of Surgery and Radiology*, Faculty of Medicine, Kagoshima University

We evaluated the usefulness of ultrasonography (US) for detection of portal vein involvement (Vp)
in preoperative patients with hepatocellular carcinoma (HCC) and compared the results with those of
computed tomography during arterial portography (CTAP). In 118 patients (130 lesions) with HCC who
underwent US (n=118) and CTAP (n=43) followed by surgery from January 1987 to December 1993, the
preoperative imaging findings for Vp (0, 1, 2 or 3) were compared with postoperative histopathologic
findings (vp 0, 1, 2 or 3), and ultrasonograms of 125 lesions (excluding vp2 and vp3 cases) were classified
into 4 patterns according to the anatomical situation between the tumor and the nearest third order
branch of the portal vein as follows: free, hit, contact and adhesion; and the incidence of vpl in each group
was then calculated. We could indicate all of the vp2 and vp3 cases and 15—26% of the vpl cases by US
and/or CTAP. A few cases were over or underestimated preoperatively. Sixty percent of contact and
adhesion patterns on US were shown to have vpl. Therefore, we conclude that vp2 or vp3 cases are easily
detectable by US and/or CTAP compared with the difficulty of vpl cases, and that contact and adhesion
patterns on US should be examined carefully as to the vp factor with various other imaging modalities.

Reprint requests: Shinichi Ueno First Department of Surgery, Kagoshima University School of
Medicine
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