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I AX

1. #=g5

(Bry] : FEHREREITUIBRIC 35\ CEY) 2 VIR EERE (X0 © 2> Tld 2. IR AT U BR
ICEHE W TYIBRMIREEE S PR ICHS T 222 HL 20T 272000, RIKRE TH 2 YIERE
S b 2 D VI BRWTSG EEAE 1mm AR RHEG] 2 #Et L 7.

[7i5] : 2001 4E2> 5 2012 4% CTITHEFT U 7= HAE BURE EAY A HCHE oo ) el s i U7 B £
454 &R & U, MR B CUIBRWTIRRE 1 A D UIBR WG FEREDS 1 mm KT H 2 90 f
[Marginal Resection #f (MR #£)] & UIF&Wrimiiit2s 1 mm L ETH 2 364 5] [Non-
Marginal Resection # (non-MR #)] @ 2 BEic /3072, X bR 2 7 2w CiFHRT
ZHHEEL MR B 90 f5l, non-MR B 90 #5] & L TR K OEERE, -HRERXICE
BN D 50 HERGET L 7=

(RER] : TR ¥ <3S [40mm (10-205) vs 30mm (7-205), P = 0.002] 12 MR #£ D
#7728 non-MR £ X V)  HEICKE <, fiihHimE [420ml (0-2950) vs. 238ml (0-2988), P =
0.001]ix MR BED B HEEICE 2> 5 7. RFEMVIROE I AIZ MR #8EEICEBEETH -
7z (33.3% vs 45.3%, P = 0.04). EHERFICEH W TIERRAER T MR D /28 non-MR
HLOVOAEBICARTH -7z (P =001). 2AEFCTRHBHICEREELZRDR»r o7 (P =
0.051). Cox HAl~¥— FE 7 I CYIRRMIG 1mm Rl i3 2407, MERAERF L D I
L7z FPHREERT Tl Ao 7. HR R a7 CHRRT ZHHE%, 247, BHRERFLD

WMEtlcHEEE2#R D o7 (P = 0.50, 0.38). HRERICOVTIIIFN, HHE b ICHEE
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ErkBonh,r o7z (P=0.16,0.65).

(#5551« IFHENEREITEIRRIC 35\ TRAKIREE T & 2 YIBRIR B2 1 2> O VI BRI pE#E 1mm R

i DYIBRAEGL, MR 27 &, MEEFEAEY, 24, HRPRIcEZED T, VIREnkz

PE2>> Imm Kiili & 72 2YIBRIZFAE I N5,



2. S

BRI 0 5 TS 31 2 RE A VIBRIR (3, RIGTED 2> o EEZ 0

fERS 2130 DR E L <, “altkds X Wids DRSO I 2> © 13 ) BRI i B 2 /R

KT RELEZ LN, BEEORLE L gt HE, REMESOEGEEOEEEIC X - T

%% DRE R YIBRMRERE O MR IZIRE T NS (D). FHllgECliZZz iz e A LIFERIC

BYERFR, L2 LTk Y, VIBRWImIETE O MR 1T FiebE, £ @5 oMEPRE X

CXoThHhREZINS (2,3).

TN AR IC s b, WRIEDOFHET 23 25 H YV, YIFRMT i O R

DR IIMIEER O L Y b N T w3 (4-6). YIBRBIEGEEEEIC 2Tk Smm &

WORE L DL EORE, 72 10mm K o#E & DL EoRICH 2 ligigt <, 24 FEIEEIC

ARTHDE7-0D7 LD bmm 72 10mm DFFEEOMHEREMLETH 5 LREL A LN

(7-9). L2 L7 b fthofffgecld, 5mm 2> 5 10mm DY MmEEEE 13 M ER A I EE

W0l LiED H Y (2, 10-14), FHHARIYIRRIC B 2 28 2 V) BRiim R 30 &

D> TR\,

AWEZE T IR AR UIER I 3 CYI BRI Im R EE S 1R ST 5 5 22 2 W b A

T 5701, KR T 2 VIkrWmket: 2> S UIBRWGEEEE 1mm RmfEd] o R, H

FrlFIc O W TS L 7-.



3. XHRLITE
3-1. BEE=R

WFZEHAE X 2001 4E2> & 2012 4F <, HBF IR LA YIRRE] 647 5% X4
& L7 MIEOAIRRICOWTIEHAENERO I X > TGO EZ L -

(15, Figure 1). ¥ 7= fFfliAcE © AIRANIC D¢, BGERS EiE BIEER > 2 i Eia e i o 5 &,

~

%NS & ORI ANEETH 2 2 L35 0, REEOYE, AP HE CUIFRBREE
HEx EREICEHIT 2 2 L L Wiz, SEORGTTIRIEE A EMMEEREcE T
VB HERIT AR & L7 (16-18). HEE o %0 O v AR il o T B 8UE K7
THY, LFMMEOLE, VIRKIHEREREEL T 3 lRERE . 20705
[B] DR T 13 % F o FEMIRZREER BRI L 72 (2,19).647 D 5 &, LAT @ 193 I A3 R4 &
Nz, (116 FlLZHIRMICIREREA RS bz, (2)119 #ilid % FIFMlaE b - 72. (3)58
Bl i3 BALASEIRILISN D b DT H - 7= (35 i3 it i PSR, 17 6113 % K5 EE AR, 6
B3R, AR IC A CHMAE IR 0 454 Bl S E OO R E L= AWK T
Marginal Resection OJEF 1, #ARHIC UIBRWTIRIZ1E 2> D VIBRIT R FEREAS Tmm A & 7x
> 7UIbR L L 7. UIBRW GG B2 2 D UIBRITBERE2S 1mm Kl C & o 2 fEHIREZ Marginal
Resection ff (MR ) & U 7=. YIFRITHEEAE AR IS HIE U, ARRE 0 ST 75 25 13
B IO W, SRIOMIENR L 7o 72 4541 % MREE 90 1l &, YIFRMTSHEEEEAS 1mm
Ll |©#% % Non-Marginal Resection #f (non-MR #£) 364 il 2 BEICHr 1F 72, X & Icfd[[ 2

a7 RHCCERERFZFEEL MR & 90 ], non-MR # 90 ] & L T4k CHFR4
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7, E-HRENICHEEDLH 5 0 HEMET L 72 (Figure 2).
KWFFEIE~ > v X EE QMBI A F 74 VICHERLL 72 RIFFEIZHAKRSE

& R b JE AR &R e D R R I SRR B AR B 2 O RE #1587 (KFEF%5: RK-200114-7).

3-2. TFUIER

IFUIER DT &G 1, AN Tl b IFUIERATICAHI T T 2 AR ICHE U C
Vw3 (20). ZoHHEF CRIFFR 2R L L2 IFEZ 7 DR IE % E L TR X ik &tk
ZHER L 72 b 0T, FERESAE IC A RE R i AT AR E T b (Figure 3). 32 v bw
— N DK EE IARHIRR @G & L, IFRRESFIRiE e Y v e vV flE, 3L O
indocyanine green 15-minute retention rate ICG-Ry5) 1T & - Tl & 11 5. FEHER) 72 iU R
=i/ N o FFAESE (Bem LAT) ISRt L Cid, REEMUIRR, & 2 Widfi/hFiie L Coihioan
IBR (Fe IC I BRRER RO 258 IR &, KRB L <t 2 KIS Eoi KUIER(F
U % & $) 258 IR & 10 5 (20). RHFEMYIER & 1% Couinaud 27 THF S1 206 S8 I/ &
NA2HXMoOUIbRTH O, MEFEATA F T ICHEFEIEOMIRE 2 2l L a3z 2 A L T
KICH T 2 B oM Z [FE L CYIBR T 21X ¢ H 2 (20). FFHEWT I3 0 IR MGT
WL 2 AT L, S EREE 1T o 7. IFER, PINRIGE z2 807 L, FE#kiZ 15 [ citifT L

MFHERT Rz IE 5 o e L= (21).



3-3. et

i3 3-4 2> A3\ IR~ — 7 — fE O HI7E & IEER B A & P 3 AR CT (T
EOARAH, FIARAH, F#rE) % fE1T L 72, B3 CT B fFfiiaiE s 2l a7z d o L iE
F# L7z (22). MEREFITMH> O RIICHELIRD N HE ToRBICBIEINE
HE Coliffl & L. HREAIITNES &R T, N IIWbmE S, F—X

NS, Z DD XIKDOEFED 3 DICHFEL 7.

3-4. Wt HIENT

et Fik I 3EF A 0 Mann-WhitneyU #UE, BEHIZEE O LI x 2 HUE TFT - 72
HtEEE R 7T v VET, Cox il — FET AV CEHEERBMBIT 2 {To72. TA7 I VHE,
JEGE, /MRS e 27 4y 7Bl CER S N, A2 =27 2EL 7. AEERPHE

<0.05 & L, #atisix IBM SPSS 19 % v 7=.



4-1. BEE R
HEYRIIBEOHEL MR HED 2 non-MR #EX 0V b FEICEHETH - 7-
(83.3% vs. 72.5%, P = 0.03). fFEER & Z DfthD R ClIMBF CHEAZRD Ll o /2.
FMTA T CIZEEL I MR B0 /525 non-MR B X W HEICKE 2> - 7= [40mm (10-205) vs
30mm (7-205), P = 0.002]. i E 1 MR #0525 non-MR # X WV EEICE 2o 72
[420ml (7-2988) vs 238ml (7-2895), P = 0.001]. Z#EHIYIERDEA 1Z MR #£ D 4 25 non-MR
XY ABICEMEETH -7 (33.3% vs 45.3%, P = 0.04; Table 1). % 7= non-MR B D Y&

Wi R EE O Uil 13 3.0mm (1.0-40.0)TH - 7-.

4-2 RHAEAF
HHAELEFIE MR B2 non-MR X D b EREICARTH -7 (P = 0.012; Figure

da). REFIIMHECHEELZ %O > 72 (P =0.051; Figure 4b).

4-3 HFHIEA
A EFREZIT MR BEREZICARTH 72 (P = 0.01; Table 2). fFNEFICO W
TIEWIREFE. B—XBANBER, 2 othoXKIBoBERICH T THRETL, 2l cHE

xR inh o7z (P=0.10,0.29, 0.91; Table 2).



4-4 WEHREFRICE T 2 TERBEERT

Cox W% —FETAMICK Y GEEMBT 2T TEAERF O 21T 7.
ICGRy5 > 15% [hazard ratio (HR) 1.510, 95% Confidence interval (CI) 1.151-1.981, P =
0.003], JEE £ = 30mm (HR 1.491, 95% CI 1.150-1.935, P = 0.003), Aspartate
aminotransferase (AST) = 35U/L (HR 1.376, 95% CI 1.065-1.776, P = 0.014) 28h37 L 7=

FHRRERTTH 0, UIERWEE Imm DU I3 L 72 PHBRER T Tl e > 72 (Table 3).

4-5 EFICHIT 5 FERHUER T

Cox HHl¥ — FETVIC X Y SERBEIT 21T TRBEUERTF oM %217 5 7.
TA7 v <3.0g/dL (HR 2.252,95% CI 1.221-4.153, P = 0.009), EEE = 30mm(HR
1.966, 95% CI 1.375-2.812, P = 0.0002), AST = 35U/L (HR 1.648, 95% CI 1.160-2.341, P
= 0.005), FEZE o &40E(HR 1.568, 95% CI 1.103-20.229, P = 0.012) AL 4EAFIC 3513 5 437
LFPRHAERFTH Y, VIR Imm RiZME7ZL 2 PREERTCTlEZRd2o 7%

(Table 4).

4-6 A R 2 7O RAALE & HHREK
i 2 2 7, SREEZF T MR # 90 ], non-MR £ 90 #licii% < v7z (Figure
2). HAA I THOBEERICEREIXED R d o7 (Tableb). {12 2 7o MERKE

Fe R FICABEAE RO o7 (P =0.375,0.496; Figure 5a and 5b). HFHERIcow
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TIAWAER TN AR, WAERE LEREE2RD D> 72(P = 0.16, 0.65; Table 6). AT

PEFE IO W TN S, Al — XN HESE, 2 oMo XKIoEEL NN THEEZZR

W7o 72 (P =0.33,0.64, 0.10; Table 6).



KA 1 HE FE B A BTN 1 35> C, i1 2 = 7#% MR £ 2 non-MR BEIE

AR, 2ffF, BRI THEEZ RS hb o7,

%A, MR # & non-MR FED [ CHHERE 3 A B Z RO R o 7223, i I Iic

DOWNWTIETMREED D non-MREEXL DV D EEICE 2> 7. MR EECHIME D% { 72 37K &

L CHEZ2S non-MR BEL D d FEICKRZ W I &, HEE D 0 ER I ArE L 325 72 Ik

BT 2EN 7 & non-MR # & LK L CUIBRDS L Y NEERFERI DL 22072 2 EBEZ D

N5, FELMEICEL T Y EREL T TR0 IE 2 &0FIBRCT & 2w X 5 Z—E

Bix, FHfeE ORI S X5 RYUIRZITHO I 2 2 2 2 WwiHa0d Y, YIFRWIR 1L RAKR

FEe 7% (23). UIbRWiG 2 RAKIRE ©H 2 MR BEIZ S oM CIRERREENEREICA

BThHo7=28, HR R a7 CFEARRNTTHIBERZED -EBRATHIHHEINS &,

IR, S b ICHEEREIIRD R o7- (P =0.375,0.496).

ZNE CTHYIBRIC BT 2 UIBRWT w2 R 2 S VI BRI G BEEE Imm R 2 W IZLAT

TH o HIEFICONWT 3TROHEDLH -7 (12-14). Lee et al. 13 3 FROWET D 75 2> CHf—

2 =27 Z2HvCE Y, VIFREREEEAS lmm AT O L Imm X Y K& WEECME R =2

ToeEE L EERE, EBERERICET R EERAL LRKORREEZR L Tw 2520

WRIEFI DK 4 53D 1 BEFEOMMIEETH % (12). Matsui et al. [ZYERBIEHIEEESS 1Tmm

A OFf & Imm LLEOFEZ B L, Imm Rl QR RIEGI DHY 4 73 D 112 % F D s

ZEHEATWS2S MR BEE non-MR BECHER LEERAETFE L 2EFCER RV EREL TV
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% (13). Nara et al. [ZYJBRWTIHEIEHEDY Imm AT O L Imm X D KRZ WHFCHE L 4 D
MG & [FIRRIC Hi78 TS R o fFffEiE 2 0 R & L, MR # & non-MR Ff o[ CHFE,
FRICE L 0 72 D YIBRWTGHIEHE lmm UM IZFFA I e EL T3 (14).

HFNFEFE I IEE 2 5 OFfIRIREIC L o TR Z 2HNIEE &, ZHLEDOFHLAIC
L2200t InTsy, s ZVIRKREROKEZ X L IZEERObDTH S (2,
3). TN E OIS I T 2 VIBRITREEREAS 1mm K d 2 W IZATIC2 W T D 3 D
et I VIBRITR T ©. 2> o UIBRITREEEEAS 1mm Kiid 2 W IZLL T TH - 72854 T H I
Ui PR ILAE < (3-8%), non-MR B & WKL THEZEEIZD o7 (12-14). ABETC
IR DFER & 72 b, MR BED Wil FEFE K 13 7.78%, non-MR £f 13 3.85% CTH Y, {HE R =2 7
%D non-MR #13 3.33% T, Wihd 2 CHEZERZED R o7 (P =0.10,0.33).
D RIFHFNER DT & A L0 EE 2 b OFIIKRIEIC X 2 NS 5% RO B A D v
FTHLOMFETEETVWBEZ L EFE LRV,

RIFFE OFREIL B —fifk COMETH Y, FERICWL D20 Y 235 2 a[hEME 2
BH5HI . FRBAHNRHIE TS O IEALIEGER Tl /o, HR 27 2w T

WBICHEAD L FTERANA TRABD 2R H L L TH 5.
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6. ¥t

IS OB 1< 35 TRARIREE T & 2 YIBRIBT w4 2> > UTBRWT S A 1mm AR

DYIBRFEGIE, IR 2 7 &, WERAEL, 247, BRENICELZR D 3, YIkkbnkt:

220 Imm Kifi & R 2 UIBRITHFR I NS,
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I

AHFFRICBI LT, MR OETEE, 7o CIC AL OETEE, TR ZHY £ L2 HAK

PRI RIS BRI BUR ISR 2 LT
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m =%
Table 1. Clinical history of patients

Non-marginal

All patients Marginal resection )
resection p-value
(n=454) (n=90) (n=364)
Patient characteristic and preoperative data
Age 68 (36-84) 68 (42-83) 69 (36-84) 0.92
Gender Male n=339 75 (83.3%) 264 (72.5%) 0.03
Hepatitis type
HBsAg, positive Present n=066 14 (15.6%) 52 (140.3%) 0.76
HCVAD, positive Present n=254 44  (48.9%) 210 (570.9%) 0.13
Alcohol Present n=126 30 (33.3%) 96 (260.4%) 0.19
Plt (10%/pul) 159 (2.641.4) 16.6 (2.6-41.4) 15.5 (2.6-41.4) 0.30
Albumin (g/dL) 39 (23-53) 39 (2.4-5.0) 3.8 (2.3-53) 0.87
Total bilirubin (mg/dL) 0.6 (0.2-3.4) 0.6 (0.3-2.1) 0.7 (0.2-3.4) 0.67
AST (IU/L) 40 (12-295) 39 (13-295) 40 (12-295) 0.86
ALT (IU/L) 35 (5-253) 36 (7-163) 35 (5-253) 0.57
Prothrombin time (%) 98.0 (53-100) 97.5 (62-100) 98 (53-100) 0.72
ICGR;s 12.0 (1.3-82.3) 12.0 (3.248.1) 12.0 (1.3-82.3) 0.90
o-Fetoprotein (ng/mL) 13.7 (0.6-603406) 9.4 (0.8-603406) 14.0 (0.6-143200) .54
Child-Pugh classification A n=439 84 (93.3%) 355 (97.5%) 0.09
B+C n=15 6 (6.7%) 9 (20.5%)
Cer 89.4 (5.9-281.5) 89.4 (11.7-191.5) 89.4 (5.9-281.5) 0.79
Operative and tumor data
Anatomical resection Present n=195 30 (33.3%) 165 (45.3%) 0.04
Major resection Present n=27 8 (8.9%) 19 (5.2%) 0.19
Blood loss 257 (7-2988) 420 (7-2988) 238  (7-2895) 0.0008
Tumor diameter 32 (7-205) 40 (10-205) 30 (7-205) 0.002
Microvascular invasion Present n=130 24 (26.7%) 106 (29.1%) 0.64
Differentiation Mod,well n =408 81 (90%) 327 (89.8%) 0.96
Poor n=46 9 (10%) 37 (100.2%) 0.96

Values are expressed as n (%) or median (range).
AST, aspartate aminotransferase; ALT, alanine aminotransferase; HBsAg, Hepatitis B virus surface antigen; HCVAD,

hepatitis C virus antibody; ICGR15, indocyanine green retention rate at 15 minutes
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Table 2. Recurrence site after liver resection

Marginal resection

Non-marginal resection

(n=90) (n=1364) p-value
Type of Single 24 (26.7%) 93 (25.5%) 0.89
recurrence Multiple 22 (24.4%) 76 (20.9%) 0.48
Site of Extrahepatic 10 (11.1%) 15 (4.1%) 0.01
recurrence Intrahepatic 46 (51.1%) 169 (46.4%) 0.48
Site of Distant segment 35 (38.9%) 145 (39.8%) 0.91
ite o

) ) Adjacent segment 11 (12.2%) 24 (6.6%) 0.08
intrahepatic _ )

Transection margin 7 (7.8%) 14 (3.9%) 0.10
recurrence

Adjacent segment 4 (4.4%) 10 (2.8%) 0.29
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Table 3. Prognostic factors for recurrence-free survival in patients with
hepatocellular carcinoma by uni- and multivariate analysis

Univariate Multivariate
Hazard Ratio (95% CI) P-value Hazard Ratio (95% CI) p-value
Age > 65 1.005 (0.778-1.298) 0.97 -
Gender Male 0.972 (0.727-1.299) 0.85 -
Alcohol Present 1.000 (0.757-1.320) 1.00 -
HBsAg Positive 0.995 (0.682-1.451) 0.98 -
HCVADb Positive 1.284 (0.990-1.665) 0.06 -
Liver cirrhosis Present 0.860 (0.501-1.475) 0.58 -
Albumin (g/dL) <3.0 1.367 (0.797-2.346) 0.26 -
Total bilirubin (mg/dL) > 1.0 1.360 (0.965-1.917) 0.08 -
AST >35 1.370 (1.057-1.776) 0.02 1.394 (1.074-1.810) 0.013
ALT >35 1.484 (1.152-1.913) 0.002 -
Prothrombin time (%) >80 0.719 (0.493-1.048) 0.09 -
o-Fetoprotein (ng/mL) >20 1.506 (1.171-1.937) 0.001 1.376 (1.065-1.776) 0.014
ICGR;s >15 1.554 (1.202-2.009) 0.001 1.510 (1.151-1.981) 0.003
Child-Pugh Avs.B 1.547 (0.865-2.765) 0.14 -
Tumor size (mm) <30 1.378 (1.071-1.773) 0.01 1.491 (1.150-1.935) 0.003
Vascular invasion Present 1.190 (0.905-1.565) 0.21 -
Anatomical resection Present 1.396 (1.078-1.809) 0.01 1.267 (0.939-1.656) 0.084
Major resection Absent 0.860 (0.501-1.475) 0.58 -
Blood loss (mL) > 500 1.532  (1.020-2.303) 0.04 -
Blood transfusion Absent 0.997 (0.529-1.877) 0.99 -
Surgical margin (mm) < 1.0 1.459 (1.081-1.970) 0.01 1.350 (0.993-1.836) 0.056

Values are expressed as n (%) or median (range).
AST, aspartate aminotransferase; ALT, alanine aminotransferase; HBsAg, Hepatitis B virus surface antigen; HCVAD,

hepatitis C virus antibody; ICGR15, indocyanine green retention rate at 15 minutes
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Table 4. Prognostic factors for overall survival in patients with hepatocellular

carcinoma by uni- and multivariate analysis

Univariate Multivariate
Hazard Ratio (95% CI) p-value Hazard Ratio (95% CI) p-value
Age > 65 1.143 (0.806-1.622) 0.453 -
Gender male 0.980 (0.658-1.459) 0.919 -
Alcohol Present 1.038 (0.7141-1.507) 0.847 -
HBsAg Positive 0.687 (0.387-1.219) 0.199 -
HCVADb Positive 1.140 (0.799-1.627) 0.469 -
Liver cirrhosis Present 1.550 (1.102-2.18) 0.012 1.568 (1.103-2.229) 0.012
Albumin (g/dL) <3.0 2.965 (1.631-5.393) 0.0004 2.252 (1.221-4.153) 0.009
Total bilirubin (mg/dL) > 1.0 1.225 (0.768-1.952) 0.395 -
AST >35 1.593 (1.110-2.286) 0.012 1.648 (1.160-2.341) 0.005
ALT >35 1.553 (1.098-2.197) 0.013 -
Prothrombin time (%) >80 0.656 (0.407-1.057) 0.083 -
o-Fetoprotein (ng/mL) >20 1.549 (1.101-2.178) 0.012 -
ICGR;s >15 1.444 (1.018-2.048) 0.039 -
Child-Pugh A 1.676 (0.850-3.305) 0.136 -
Tumor size (mm) <30 1.756 (1.241-2.486) 0.001 1.966 (1.375-2.812) 0.0002
Vascular invasion Present 1.563 (1.097-2.227) 0.013 -
Anatomical resection Present 1.223  (0.863-1.734) 0.259 -
Major resection Absent 0.734 (0.300-1.796) 0.498 -
UICC 1,2vs. 3 4.173 (2.109-8.257) 0.00004 -
Blood loss (mL) > 500 1.546 (1.086-2.202) 0.016 -
Blood transfusion Absent 1.115 (0.519-2.397) 0.780 -
Surgical margin (mm) < 1.0 0.672 (0.449-1.006) 0.053 -

AST, aspartate aminotransferase; ALT, alanine aminotransferase; HBsAg, Hepatitis B virus surface antigen; HCVAD,

hepatitis C virus antibody; ICGR1S5, indocyanine green retention rate at 15 minutes
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Table S. Clinical history of patients after propensity match

All patients Marginal resection Non-marginal resection
p-value
(n=180) (n=90) (n=90)
Patient characteristic and preoperative data
Age 68 (36-84) 68 (42-83) 67 (36-84) 0.51
Gender Male n=139 75 (83.3%) 64 (71.1%) 0.05
Hepatitis type
HBsAg, positive Present n=29 14 (15.6%) 15 (160.7%) 0.84
HCVAD, positive Present n=92 44 (48.9%) 48  (530.9%) 0.50
Alcohol Present n=>53 30 (33.3%) 23 (250.6%) 0.25
Plt (10%/pL) 159 (2.641.4) 16.6 (2.6-41.4) 15.5 (2.6-41.4) 0.30
Albumin (g/dL) 3.8 (2.4-5.3) 39 (2.4-5.0) 3.8 (2.4-53) 0.69
Total bilirubin (mg/dL) 0.6 (0.2-2.1) 0.6 (0.3-2.1) 0.7 (0.2-2.1) 0.74
AST (IU/L) 40 (13-295) 39 (13-295) 42 (13-295) 0.45
ALT (IU/L) 36 (7-172) 36 (7-163) 37 (7-172) 0.22
Prothrombin time (%) 98.5 (62-100) 97.5 (62-100) 100 (62-100) 0.79
ICGR;s 12.1 (2.8-82.3) 12.0 (3.248.1) 12.5 (2.8-82.3) 0.51
(0.8- (0.8-
o-Fetoprotein (ng/mL) 14.4  (0.8-603406) 9.4 15.8 0.31
603406) 111450)
Child-Pugh classification A n=173 84 (93.3%) 89  (98.9%) 0.12
B+C n=7 6 (6.7%) 1 (1.1%)
(11.7-
Cer 91.1 (5.9-228.8) 89.4 91.4 (5.9-228.8) 0.88
191.5)
Operative and Tumor Data
Anatomical resection Present n=72 30 (33.3%) 42 (46.7%) 0.09
Major resection Present n=15 8 (8.9%) 7 (7.8%) 0.79
Blood loss 372 (7-2988) 420 (7-2988) 315 (7-2895) 0.57
Tumor diameter 36 (7-205) 40 (10-205) 32 (7-205) 0.30
Vascular invasion Present n=50 24 (26.7%) 26 (28.9%) 0.74
Differentiation Mod, well n=162 81 (90.0%) 81 (90.0%) 1.00
Poor n=18 9 (10.0%) 9 (10.0%)

Values are expressed as 7 (%) or median (range).
AST, aspartate aminotransferase; ALT, alanine aminotransferase; HBsAg, Hepatitis B virus surface antigen; HCVAD,

hepatitis C virus antibody; ICGR15, indocyanine green retention rate at 15 minutes
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Table 6. Recurrence site after propensity match.

Marginal resection ~ Non-marginal resection

(n=90) (n=90) p-value

Type of Single 24 (26.7%) 27 (30.0%) 0.74
recurrence  Multiple 22 (24.4%) 23 (25.6%) 1.00
Site of Extrahepatic 10 (11.1%) 4 (4.4%) 0.16
recurrence  Intrahepatic 46 (51.1%) 50 (55.6%) 0.65
Site of Distant segment 35 (38.9%) 43 (47.8%) 0.10
intrahepatic Adjacent segment 11 (12.2%) 7 (7.8%) 0.46
recurrence Transection margin 7 (7.8%) 3 (3.3%) 0.33

Adjacent segment 4 (4.4%) 4 (4.4%) 0.64
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Figure 1 The macroscopic classification of the Liver Cancer Study
Group of Japan

el ! sldstlic als | 817

Simple nodular type: The nodule is clearly divided from around liver
parenchyma and have a thick and firm fibrous capsule.

Simple nodular type with extranodular growth: There is the extra
growth nodule continuous to the main nodule.
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Confluent multinodular type: The nodules take the form of multiple
fusing.

Infiltrative type ° A boundary between cancerous and non-cancerous

part is irregularity and inflating growth of the nodule is conspicuous.
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Figure 2 Flow chart of the patients with hepatocellular carcinoma

Histologically proven hepatocellular carcinoma (n = 647)

e Macroscopic vascular invasion (n = 16)

—  Multiple nodules (n = 119)

A4

Solitary hepatocellular carcinoma (n = 512)

|3 The other than simple nodular type (n = 58)

+ Simple nodular with extranodular growth type (n = 35)
+ Confluent multinodular type (n = 17)
« Infiltrative type (n = 6)

A 4
Simple nodular type (n = 454)

v

v

Surgical margin < 1mm (n = 90) Surgical margin 2 1mm (n = 364)

one-to-one nearest-neighbor matching

A 4

A 4

Surgical margin < 1mm (n = 90) Surgical margin =2 1mm (n = 90)
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Figure 3 Makuuchi’s criteria

Acites

l

l

No or controllable Incontrollable
Total bilirubin
L
| | L
Normal 1.1-1.9 mg/dL 2.0 mg/dL<
¢ ¢ v
ICG 15° Limited resection No hepatectomy
| | O
Normal 10%-19% 20%-29% 30%<
Trisegmentectomy Lt hepatectomy Subsegmentectomy Limited
Rt hepatectomy Rt segmentectomy resection

Algorithm for treatment in Japanese hepatocellular carcinoma

guideline.
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Figure 4
a. Recurrence-free survival of the surgical margin <1 mm and surgical
margin > 1 mm groups in the entire study population

b. Overall survival of surgical margin <1 mm and surgical margin > 1
mm groups in the entire study population

a b
100 + 100 ) . .
Surgical margin < 1 mm: Marginal group (n = 90) —— Surgical margin < 1 mm: Marginal group (n = 90)
— 2 & | i =
Surgical margin 2 1 mm: Non-marginal group (n = 364) Surgical margin 2 1 mm: Non-marginal group (n = 364)
§ 80 80
T 3
> S
t = -
H 60 4 p=0012 S 60 p=0.051
© 4
& a
F ] A\_*"‘ﬁ-—o— E “
g @
4 >
5 o
Q
[
X 204 20 A
0 T 0 T T T
0 1 2 3 4 5 6 7 8 9 10 1" 0 1 2 3 4 5 6 7 8 9 10
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Figure 5
a. Recurrence-free survival of the surgical margin <1 mm and surgical
margin > 1 mm groups after propensity score matching

b. Overall survival of surgical margin < 1 mm group and surgical
margin > 1 mm group after propensity score matching

a b
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vV
Figure 1. The macroscopic classification of the Liver Cancer Study Group of
Japan; Simple nodular type, simple nodular type with extranodular growth,

confluent multinodular type and Infiltrative type.

Figure 2. Flow chart of the patients with hepatocellular carcinoma

Figure 3.

Algorithm before proceeding to safety hepatectomy for hepatocellular carcinoma
with cirrhotic liver. Mukuuchi’s criteria include three factors: ascites, total serum
bilirubin, and the ICG-R15. This algorithm shows the maximal area for which an

operation can be performed safely.

Figure 4.
a. Recurrence-free survival of the surgical margin < 1 mm [marginal resection
(MR)] and non-MR groups in the entire study population. The recurrence-free
survival was significantly shorter in the MR group than in the non-MR group (p
=0.012).
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b. Overall survival in the MR and non-MR groups in the entire study population.
There were marginally significant differences between the two groups in overall
survival (p = 0.051).

Thick line, MR group; thin line, non-MR group.

Figure 5.

a. Recurrence-free survival of the surgical margin < 1 mm [marginal resection
(MR)] and non-MR groups after propensity score matching. There were no
significant differences between the two groups in recurrence-free survival (p =
0.375).

b. Overall survival in the MR and non-MR groups after propensity score matching.
There were no significant differences between the two groups in overall survival
(p = 0.496).

Thick line, MR group; thin line, non-MR group.
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