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LA (RCV) =Zax 22X (CVR+CVA) V2
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LR BOT, 1583%>627% Th WV EELTL RS (CVBL CVa fHIZSCR 1 2HEM).
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T daRE 121X a-Fetoprotein (AFP). Lens culi-
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thrombin & % \» {& Protein Induced Vitamin K
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—2HY. HEEBRCBOWTIIEEAEAAEHLET
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ftsn-EHBERENEER (LTAS Wako
i30) % AW CHFANEE L BHEFRACBVT
AFP-L3% % MEL=DTY, Z0OBKHERC
DWTHRRD,
} |BRIEE & FRAIEEDHER

B ERKBEOH &R, AFP-L3%%
WET A0 AFPBEOTIERAH20ng/ m!
BEV-2, izl 72y 783 R (LiBASys) B0 5
&1x10ng/mIM ETH o723, ZLTSEBA
BB TIE AFP#RE 2ng/m/ (L1 3 X F L3 4%
0.3ng/mi Bk k) % T AFP-L3% D ATH € &
7). AFPORIMBERL0.3ng/miE ko7,
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B L7 WEE LDE200041 B4 5 2004 4
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(HEBEOBEN-DHSEIXHCVBEFICRD
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2-3-8 HCVEBHBUFRBICSI 3% AFP-L3%LIR AFP-L3%

(nh=708)

EEABELERLCORVEN), FERRE
B (LCRE) 8191 (R BB | FLURCR
HHER)-DE 415 T S-

&b QAR 708 81 CER L 72 ROC (Recei-
ver Operating: Characteristic) » — 7 % 2-3-7
R, B ® 8@ AUROC (the Area Under
ROC Curve) 130.66773. Hrilsgd:® AUROC i
073323 CH hHELPILEBELTCVS. T,
AFP 20ng/mil ki 0 46551 5 & IBREHED
AUROC 1£0.53204 CTERCHET ETWiWE
#x bhb, FHEE TR AUROC 1X0.65855 &
7% ) EAEFCH BHIBENRD oD,

—%, BREE L HFPEET, HCC, LCHE.
. LC%IE, CHOART AFP-L3% %L
b NAE2-3-8TH 5. (L V) TEE
LT 5. HREEOHIMIIT<TO5%E %R
o> T3, FHHlEE T HCC, LCRM, LC
ERBCORREFWETEL BoTWD: ZO
I3 e Fill e AFPRMEHIT OB BRI fEA
BVI Ldbh5.

m ERE AFP-L3%IC & D EFHEE
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e e e et et e i 4] [l e et .

 QBBEAFP-L3HEORERSBRICSABI o | 191

88%. LCIEBM246M) TH v M+ 7fHEERT
RRFE LR REEAWMLA-DDOTHS. AFP-L3%
DAy b TME 5%, T%. 10%ISHETH L.
RREE LRI FNEN543% L 70.7%. 39.6%
£85.6%. 30.4% £ 97.6% Tho72. v bF7
fliz 7% & L 736 Tl& PPV (Positive Predictive
Value) 1£70.7%. NPV (Negative Predictive Value)
1361.8% THh-7:. F2-3-212 AFP-L3% DA v
FA 7R T% E LA AOEE < —h — DA
GhElil L ORELFRELRYT. AFP + AFP-
L3 %. AFP + DCP. AFP-L3 % + DCP. AFP
+ AFP-L3% + DCPORKE L I REZZNEN
65.5% £ 75.4%. 77.1% & 80.4%. 66.2% & 80.9
%, 80.2% % 72.0%TH ) HAOMRTEDS.
--Ji. WABRHAD 2 7 — YR AFP-L3% O
EERAHE (F2-3-3), By b 7lEEXT%ET
% & Stage 1. Stage 2. Stage 3, Stage 4 TE#N

. AFP 20ng/mIKBEMTOR
UL R AFP-L3%IC & 2 ATHABRSE
DEZER

%2-3-412 AFP 20ng/ m/ KiGHEM C O <
— A —ORE - FREZRT. AFP-L3%D#H v
P 7fEE5%. 7%. 10%BIZERET 5 L. MBIE
PRERERFNFNMTH LTLT%. 185% &
87.5%. 7.3%& B.3%THo/z. DCP(Ah v M F
7EA0mAU/ ml) & DA E DY TIE AFP-L3
%DA v A T7MHET%., 10%IZFZETH LKE
LERERFNFNA84%L83.7%. 47.6% &
92.9% Tdh-7:.

= AFP 20ng/ mI KBEFITD

4 BRE AFP-L3%& Bk

FRIT1995 1 A2 5 2007 2 TIIREMR

ZR213%. 32.7%. 54.9%. 71A%TdH-7s. WK THE L 2IFAIEM 1004 B, ik IR7F
E T AIZONTHMREEML 7. X L. BE B O AFPA20ng  m/ kif5. Child-
%2-3-1 SHEBT-H—0hHy MFUEES - K2-3-2 EET-H—OEFITDYILD
B - BRE RE - BRE
(HCC 2 (n=293) vs FEHCC B (B bF 7 AFP:20ng ml
(n=334 LCIHRE+ CID AFP-L3% : 7%. DCP : 40mAU ml)
AFP(ng/mh | >20 | 57.7% | 86.2% AFP + AFP-L3%  655% @ 75.4%
C>200 246% | 99.4% AFP + DCP 1% | 80.4%
AFP-13% (%) | >53%  54.3% | 70.7% AFP-L3% + DCP | 662% | 80.9%
| >7% | 30.6%  85.6% AFP + AFP-L3%+ DCP| 802% | 72.0%
| >10% | 30.4% ‘ 97.6% - -
DCP (mAU/ml) > 40 | 58.0% | 92.1%

#£2-3-3 FAREORF—Y &EHT—H—OBER

Stage 1 Stage 2 Stage 3 Stage 4a + 4b
BH<se | mg) | =100 | G S | ae30

S . BRI 33 B
AFP >20ng/ml | 7.5% 49% | 71.8% 85.7%
>200ng/ml | 0.0% 206% | 26.8% 62.9%
AFP-L3% >5% 37.5% 7% | 67.6% 85.7%
>7% 21.3% 32.7% 549% | 714%
>10% 15.0% 23.4% 38.0% | 7L4%
DCP >40mAU/m/| 288% | 57.0% | T746% | 943%
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_ 8o% | W% 2Bl (E2-3-9). —%, DCPOAY b4 7
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oo B0l
% % _—
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iy b4 7HE
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= 604% |
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#2-3-5 AFP 20ng/miFKAFI COTEICEASTTIET

(Cox HBINF— FEFN. BRI BOOIC
n- 7 I RMREE AFP-L3 5 E O MEEABIR S 1 G
.8 = NE-FILO%CD | P o fE b2 E D - 72 AFPAEREER (AFP
AFP-L3% 7% 1 ke e S e o e
7%LLL 11,677 (1.025~2.743) | 0.039 20ng/m!Ki#) T AFP-LI%OMRAT M L
Stags T : ' 7. AFP&iBER T AFP-L3% ORI it
I 1.149 (0.656~2.014)  0.627 REZEDY LAY SERESTEEE o7
o 1.037 (0523~2.058) 0916  {(GBERTOMMALEL 2 o7
o B Lo (2180~22.926) | 0001 ApP-13%07 v b4 7 MEARBE(LIH 15
Rl y D~3 Ins - gr
%L 10,805 (5.579~20.023) | <0.001 o 0% EEALTELTT G, hick
RFA &9 1 BEE{L S . AFPEIRFETO AFP-L3% D
_ ZL 3.801 (2.153~7.032) | <0001 MPExESTLHIL. bhbhidhy b4 7%
AT : £, 1% 1BV, HCV. Child 8. M. 7% 2352 L 4#8RBTA. v b A 7H/HT%

ALT. AST. AFP-L3%
PEIT. TACE®15A+

. DCP. Stage. NFYPFE. RFA. WO ST OMIEIL36.9%. BRIEL85.6

DETLEEREDL D o7 (R12-3-10).
FHRICHEESTAHETF L LTER. % HBV.
HCV, Child4¥. /bR, ALT. AST. AFP-
1.3 %. DCP. Stage. B U Bx, RFA. PEIT.
TACE®I5RT%23EAL C Cox PN -V E
T (BERIME) THRETTH L. AFP-L3%7A%7
%BULTHDHZ . Stage NTHHZ L. FYRR
FirbhZwI & RFAXfTOAZLWI D4
WFRPHREEASELIATE LTRIRE N

(F£2-3-5).
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7.

EEE AFP-L3% O E IR S h/sidh D T
HbH. SENIE—fEHTOTF—F ERLI. KK
WY H y b A 7EZRET S0 £
X TOLEM L HDREIPLEEEZTVD

BRI F TR AN O R AL L UL G R T LR R R

4} Kagebavashi. C.. Yamaguchi, I. Akinaga. A. et al.:
Auromated immunoassay system for AFP-L 3%
using on-chip electrokinetic reaction and separation
by affinity electrophoresis. Anal Biochem. 388 (2) :
306-311. 2009

5} Taketa. K. Sekiya. C.. Namiki, M., et al. * Lectin-
reaciive profiles of alpha-fetoprotein characterizing
hepatocellular carcinoma and related conditions.
Gastroenterology 99 : 508-518, 1990

6! Kumada. T. Nakano. S. Takeda. L. et al. : Clinical
utility of Lens culinaris agglutinin-reactive alpha-
fetoprotein in small hepatocellular carcinoma :
special reference to imaging diagnosis. J. Hepatol. 30
{1) * 125-130. 1999



1. B O WS R & BB H

1) FrRE

BARDEF, BE H

o KEBOEHR
HARBHESO M8 18E4ERAEFREBEERS (2004~2005), " 1< &5 LFH
PERFEED 72> CHFMAIAMEIZF 04 % 2 &9, 209 BITEE2AH L TOBEMIZ7I.0% L &
h3 (EeHzaey). REL LTHBSHEMER 150% (HBsiismPE20.4 %, HBcHifd
Bi453.2%), HCVIAGIIEIE677 % THY, FRIMNABHREEC, FHFTFAR
BOSHFFRICEBEL T3, £, BINERHYT 5EMH26.9%, 7La—-LESREE
A BEEMIZ 245 %ICED 51D,

< g - IR

FHEHIBE PR U= 4R & 7 2 EEMEBMEE ¢H 5, HEMOFE SH»VEH T, iF
PIcHi4 DK Z SOEE LR T 5. BESEROMEHRE» 5, EEEine, B -
AR TIEAISR S, 20GERMIFEE, it CEREC L 5), BRE (s k3), &
o (BHEELZADI > LD, A=Y VAEEREHLELB) R ELETH D,
PO FIfC 4 U 72 BB ERRICERT 2 2 0%, —RCEE2RH 2w, MEBER
@A L TR - ER T aEmME L, ETHCRIFRAOPMIRCIF&EIRICEERE 25
Dy 7, Bz, HERCEBANE LETHEOARIEMEPHENRINE 25 2 L 53
H5.

o 534 - 7RER
1) BEBESE ()

NERRATHARE, HAEHY, HAEHARNREY, S$ENELD, RBEROSHL
LTwv3, EsRoReEmR (1820 1 RHFARECALYTS, —hos58TsE
W34z 13 Eggel B U THER, RINE, UsABKSET .

2) B2\

A% 0 - SRR L h@Eaft, ik, Koo 3BT, 8 o kDL

ZXMT 5, @gEs S xRRE, BRET, REE BECSEI NS,
3) EFTESE (Stage) (®)
TRFEREUR VG, <, FREOETERRDOLICIFEINTN S,

76 REL. BOZEHC ! - B-EEEREH7 A5 X



X & FHEiBEORRIE ‘
A) IMESFEECRUINGY, B) MESE, C) RMKNAREEMY, D) SETESR.

AEESmc EENFIRECHLL, SROFEEOSHLAE(LDHS ¥, HCEEI10~ 1.6 cmilifk
DOFFMEHER L LTABND,

B~D it B ARZENTH5, e )

S EEIERS S RN X A 30, BRIEFHNTS S . RENCHES{ER, H5vaiiiE
BOIZ L

% & FHBREOEITE G L y3im)

ad
Stage 1 Ti
Stagel T2 NO MO
Stage 1l T3 NO MO
Stage VA T4 NO MQ

T, T2, T3, T4 N1 MO
StageNB | T T2 73, 74| Ne N1 | Ml

< FRREOSRERE L MARE

FFlaE DS < 13 BAL - CREFR YA VABHR L L, SBEICRETEILNELY,
R B BB MR 2 ) A WS R TR S A3 3 12 L 72 28 CIFBbIRESR i pssgim L, ok
RUBFRRE L BB L L B T, KSROBERSNEL %3,

7




| B

YT, FMiEo VERCE YT 2EBBHOEIRITRZRY.

o BERREBT—K @s)

78

FEES7IC16 X 14 mmAOEFEI JI—KEHZRH
% (), Ak, BEREE, J8EII-F N
A—-) #&FL, /A\O—0OR{EIR bright loop#&T#%H
3. BATI—-OERIIBW. & KIS TRERRA
MichmF 7 +HNEBHRBRD I,

BALPTN/BOPTVRS Vb

SO BE—RARIE. 2cmEBAZEL, R
5 - BWBEAEE - §OE, EEIREHR-% B

MRS HVIRET D% (/\O—), HEEAR

{¥mosaic pattern (€Y1 2/t9—>) , nodule
in nodule (/Fa—=N1>/Fa—il) (KEEYP
SFEEICEDREZ), RATI—0EE, MR
R&UTHAIT I— 035 & FHBlamic RRIANR
FREROHZ T EMNBW (BH2 ., 3). LML2
cmBTOERF TR, FHADLSICBE— R LEIFHA
BNRFEETRT Z L34,

BRE/#SE0dY

BEERERBES VL, CHIBECRMORE
BICENIRETHZN, EY R TA—IHBBT
CEREBIRETHDY, BREOGFRICLSD
D, HEENRADSE, BHFEQICHETREGN
FETZIE, THS BBHETCERBE(HERZESE
BHESEEL, @B TRIO-JTTREBLR
WZ eV ERS BHABRUREREICEY
3 R—LE5 &S THS TO—THREK
BEITDHDESO0MNFIB AR TH S BAOFT

Ef—l+'7"f~< D;l}\n.?kl!/ +~|\+\\l--.-h (NERED

A =TA PN ke N IETS A - R A A S e Cd V]

HERTHD.

REL. ROERBC ! BB BEEBRBHT bR

2L RYy—v, BAHT -0, S
£ 2a2—DigEE

BEit%3 (BlER)

?Fa—nNAv/)Fa—n



& VFIL R T ERBERRE @)

A) ﬂﬂlﬁﬁ‘ﬁﬁﬁ mﬁ*ﬁ) B) ﬁﬁm@fﬁﬁ (Eﬂlu@)
C) i,

BAREAE (E8) CREBNGEATZNEE U8
ki HW—y)’ RS (AD), BIREGIE CER
H-BERMRERDHD BD),

¥tﬁ@ﬁ.%Qféﬂﬁﬁ?ﬁﬁﬁkﬁbrﬁT%b
<BRBEETT, BHCAFERSCRIRELNET
wn&vm&@m@m LS RREDSHFBShBEWT

‘/#“}1' F "kéz%a&%ﬁﬁmﬁﬁt&ﬁﬁt‘t ZLTR
2ENSCENRETH B, BREAFEET2E
653, FRAREOFERNOMTHN, SIREIR
ETOTRMBEEOAAIMT 20 6—FTH 5.

Efa

Bn—y.
Re<

79

o ——— |



% MRIRE T1 BHEK
phase shift imaging @#5s)
A) TIBBE® (in-phase), B) TI RAER
(opposed-phase).
FHEZEST7IC, in-phase T1 BRE®RI TEESHE
#EH3 (AP>). Opposed-phase T1 BBERICT
E%@F%ﬁﬁt&é’bkﬁ?b’c w3 (B>).

gmﬁo)ammﬁa) MRI i«.ésﬂ’%%ﬂ&td:ﬂ S
RicTEES, T2 Eﬁﬁﬂk‘tﬁfﬁ%‘ﬂaé g4
= w4 MRICIRBIREIC TR RS, PUREEE
HTRFRELDERES, ZLUTHERETERSE
2%, HMEBEOFERECHIEORRNE>EDL
BWBEHHZ2DOTEBNDETH S,
&ﬁ/ﬁ%@ Y
BIRETEENNEI- Z D LBWES, bITHRIEHRE
E%x T % phase shift imaging iZBRBTH5.
2% b T1 8#HBEHR in-phase I X opposed-phase
TESRENMETT 258, BIHLEOS TR
ERBUZHO—BIED.
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Aim: We compared the ability of five staging system to
predict survival in patients with hepatocellular carcinoma
(HCCQ) treated with chemoembolization.

Methods: The study subjects were 214 patients with HCC
treated with repeated chemoembolization alone using cispl-
atin and lipiodol. Predictors of survival were assessed by mul-
tivariate analysis. Before chemoembolization was carried out,
the modified Japan Integrated Staging (m-JIS), Japan Inte-
grated Staging (IS score), Barcelona (BCLC) stage, Liver
Cancer Study Group of Japan/Tumor-Node-Metastasis (LCSGJ/
TNM) and Italian score (CLIP score) were checked. To validate
the prognostic value of these staging systems, the survival
curve was obtained and analyzed by the Kaplan-Meier
method. Discriminatory ability and predictive power were
compared using Akaike’s information criterion (AIC) score and
the likelihood ratio (LR) 2

Results: Overall survival was 1year in 82.9%, 3 years in
39.9% and 5 years in 15.1%. Multivariate analysis identified
more than 90% lipiodol accumulation (grade 1) after the first
chemoembolization (P =0.001), absence of portal vein tumor
thrombosis (PVTT) (P < 0.001) and liver damage A (P = 0.012)
as independent determinants of survival. AIC score and the LR
% showed superior predictive power of the m-JIS systemin 95
patients with grade | accumulation of lipiodol after first
chemoembolization.

Conclusion: The discriminate ability of the m-JIS score is
substantially better than those of other staging systems

and has better prognostic predictive power in patients with
grade | accumulation of lipiodol after first chemoembolization.

Key words: hepatocellular carcinoma, chemoembolization,
staging systems, cisplatin, Akaike's information criterion.

INTRODUCTION

EPATOCELLULAR CARCINOMA (HCC) is one
of the most common malignant tumors
worldwide.'* Recent advances in imaging and treatment
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modalities have resulted in a number of improvements
in the prognosis of patients with HCC. Patients with
small-size HCC, for example, are commonly treated by
surgical resection and locoregional therapy such as per-
cutaneous ethanol injection (PEI), microwave coagula-
tion therapy (MCT), laser photocoagulation and
radiofrequency ablation (RFA), and these treatments
are often associated with satisfactory long-term
prognosis.'® These locoregional therapies are not suit-
able in all patients, however, mainly due to the presence
of large tumor size, multiple HCC tumors or a serious
underlying chronic liver disorder. Aging can also
prevent patients being treated by surgical resection or
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liver transplantation, although senile patients have been
found to have good underlying liver function.'?
Though it is ideal if the senile patients can adjust to RFA,
image screening might be necessary for that."

Transcatheter arterial embolization was applied to
most inoperable HCC using gelatin sponge particles and
anticancer agents."* Then, lipiodol (Lipiodol Ultrafluide;
Laboratoire Guerbet, Aulnay-Sous-Bois, France) was
introduced to enhance the therapeutic effect mainly
in Japan, named transarterial chemoembolization.'**
However, chemoembolization irrespective of presence
of anticancer agent and lipiodol has been controversial
in the prognosis in the 1990s.*** After 2000, chemoem-
bolization produced survival benefits in two ran-
domized controlled trials and meta-analyses.'8'*2%%
Chemoembolization is currently the mainstay of treat-
ment for unresectable HCC worldwide.

Asthe prognostic prediction before treatment is impor-
tant, various staging systems have been reported.***
While staging systems on resection and RFA were
reported, only a few studies have compared staging
systems in patients treated with repeated transarterial
chemoembolization alone for HCC.?-** We have been
reporting on the results of chemoembolization that uses
cisplatin.'*'® The aim of the present study was to identify
which staging system shows superior predictive ability
for outcome in a cohort of patients who underwent
repeated transarterial chemoembolization using cispl-
atin and lipiodol. No study has compared staging
systems in patients repeatedly treated with the same
anticancer drug in transarterial chemoembolization.

METHODS

Patients

TOTAL OF 214 patients with HCC treated with

repeated chemoembolization at Hiroshima Univer-
sity Hospital from June 1983 to December 2008 were
enrolled.

They were not treated with surgical resection, local
ethanol injection, microwave coagulation or systemic
chemotherapy. Treatment of all patients was followed
by chemoembolization using cisplatin and lipiodol sus-
pension throughout the study period. The study group
consisted of 147 men and 67 women ranging in age
from 42-92years (median, 69 years). Of these, 172
patients (80%) were positive for hepatitis C virus and 15
(7%) for hepatitis B virus. One hundred and three
patients (48%) were classified as having Child-Pugh
class A disease and 108 (51%) as Child-Pugh class B

Chemoembolization for HCC and staging system 1083

Table 1 Characteristics of 214 patients who underwent
repeated transcatheter chemoembolization using cisplatin and
lipiodol suspension for untesectable hepatocellular carcinoma

Age (years)t 69 (42-92)
Sex (M/F) 147/67
Etiology (HCV/HBV/HBV + HCV/others)  172/15/3/24
Child-Pugh class {A/B/C) 103/108/3
Liver damage (A/B/C) 88/107/19
Total bilirubin {mg/dL){ 1.0 (0.2-3.8)
Albumin (g/dL)t 3.6 (2.4-4.7)
Prothrombin time activity (%) 76 (30-130)
Indocyanine green retention rate 25.5 (3.6-72.3)
Tumor size (mm)*t 33 (6-130)
Total number of tumors 1/2-3/>3 89/74/51
Portal vein tumor thrombus 9/205
(presence/absence)
PS (0/1) 211/3
Tumor occupancy rates (<50, 250) 210/4

o-Fetoprotein (ng/mL)t

Des-y-carboxy prothrombin (mAU/mL}t
Embolization (with/without)

Period of follow up (months)t

43.0 (5-35 610)
167 (10-37 900)
96/118

19 (1-158)

tData are median (range).
HBV, hepatitis B virus; HCV, hepatitis C virus; PS, performance
status.

disease. The median total bilirubin level was 1.0 mg/dL,
and median serum albumin was 3.6 g/dL. The median
value of the maximum diameter of the main tumor was
33 mm (range, 6-130). Eighty-nine patients (41%) had
a solitary tumor, 74 (35%) had two to three tumors and
51 (24%) had four or more tumors.

All subjects were analyzed by the modified Japan
Integrated Staging (m-JIS),*® Japan Integrated Staging
(JIS score),” Barcelona (BCLC) stage,” Liver Cancer
Study Group of Japan/Tumor-Node-Metastasis
(LCSGJ/TNM)?** and Italian score (CLIP score)* before
chemoembolization.

Clinical characteristics of the study group are summa-
rized in Table 1. The study was conducted in accordance
with the Declaration of Helsinki and written informed
consent was obtained from all participating patients.

Methods

Preparation of chemotherapeutic agents

We used cisplatin (Randa; Nippon Kayaku, Tokyo,
Japan) mixed with lipiodol from 1983 to December
2004. Cisplatin powder for clinical use was not available
in Japan during this period. Because cisplatin solution,
which was available, has poor affinity for lipiodol, we
prepared cisplatin powder from the commercially avail-
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able cisplatin solution to obtain an effective chemoem-
bolization agent, as previously reported.**-*’

After cisplatin powder became available from Decem-
ber 2004 to December 2008, we mixed it with lipiodol
(1A-call; Nippon Kayaku). Lipiodol was mixed at a ratio
of 1 mL per 10 mg cisplatin.’’

Imaging and confirmation of diagnosis

Pretreatment imaging studies included abdominal ultra-
sonography (US), contrast-enhanced dynamic com-
puted tomography (CT), dynamic magnetic resonance
imaging (MRI), digital subtraction angiography (DSA),
angiography combined with CT during arterial portog-
raphy (CTAP) and hepatic arteriography (CTHA). All
tumors were diagnosed by distinctive findings on US;
dynamic CT, dynamic MR, or both; DSA or CTAP; and
CTHA. Diagnosis was confirmed by early enhancement
in the arterial phase and hypo-attenuation in the portal
venous or equilibrium phase on contrast-enhanced
dynamic CT or dynamic MRI or by hypo-attenuation on
CTAP and hyper-attenuation on CTHA. In addition,
changes in serum tumor markers (a-fetoprotein [AFP]
or des-y-catboxy prothrombin [DCP|) were used to
support the imaging-based diagnosis.

Transcatheter chemoembolization

Chemoembolization was performed through the
femoral artery with use of the Seldinger technique with
local anesthesia. Arteriography of the celiac trunk and
superior mesenteric artery was performed to visualize
the arterial vascularization of the liver and to evaluate
portal vein patency. An angiographic catheter was
inserted into the hepatic artery where the target tumor
was located. Chemoembolization agents were injected
through the hepatic artery. Gelatin sponge particles were
used after chemoembolization in patients with a
membrane-covered lesion and a segmental lesion in the
periphery, as these patients had relatively little liver
damage.

From 1983 to June 2000, chemoembolization was
performed under DSA. From June 2000 to December
2008, chemoembolization was performed under CTAP
and CTHA.

Evaluation of therapeutic effect of
chemoembolization

The efficacy of chemoembolization was evaluated by CT
at 3 months after treatment as follows: when lipiodol
was seen in more than 90% of the tumor, efficacy was
considered 'érade I; in 50-90% of the tumor, grade IJ;
and in less than 50% of the tumor, grade III."* Grading
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for lipiodol retention was based on quantitative mea-
surement of tumor diameter in all tumors, based on the
assumption that the tumor portion with retained lipi-
odol was necrotic tissue.*®

Follow-up protocol

Concentrations of serum tumor markers, including AFP
and DCP, were measured once a month after chemo-
embolization; follow-up US was performed every
3 months; and CT or MRI was performed every
6 months. Patients showing an increase in tumor
markers, diminution of lipiodol accumulation or new
nodules remote from the treated nodules were readmit-
ted for an additional round of chemoembolization
using the same procedure. On follow up, patients
treated with chemoembolization who did not show
complete uptake of lipiodol (i.e. those classified as grade
[) but did show the presence of a viable tumor, namely
by arterial phase enhancement on CT/MRI, were
retreated with chemoembolization within 3-6 months
of the first treatment. Patients with tumor progression,
appearance of portal vein tumor thrombosis (PVTT) and
liver failure were excluded from further treatment.

Statistical analysis

Cumulative survival rate was calculated from the initial
date of chemoembolization and assessed by the
Kaplan-Meier life-table method, with differences evalu-
ated by the log—rank test. Univariate analysis of predic-
tors of survival was assessed by the Kaplan-Meier
method and differences were evaluated by the log-rank
test. Multivariate analysis of predictors of survival was
assessed by a Cox proportional hazards model. Statisti-
cal significance was defined as a P < 0.05. We also cal-
culated hazard ratios and 95% confidence intervals
{95% CI). All P-values less than 0.05 on two-tailed tests
were considered significant. Variables that achieved sta-
tistical (P < 0.05) or marginal significance (P < 0.10) on
univariate analysis were entered into a multiple Cox
proportional hazards model to identify significant inde-
pendent factors. Parameters used for the prediction of
survival were lipiodol accumulation, tumor number,
PVIT (presence or absence), liver damage, AFP, DCP,
age, sex, etiology, embolization (with or without), CT
scan during hepatic arteriography and arterial portogra-
phy (with vs without), and tumor size. To validate the
prognostic value of these staging systems, the survival
curve was obtained and analyzed by the Kaplan-Meier
method; and to compare discriminatory ability and pre-
dictive power, the likelihood ratio (LR) %* and Akaike’s



