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Surgical Challenge in Hepatocellular carcinoma, Beyond Guideline
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1. Cirrhosis secondary to:
viral hepatitis (B, C)
Primary biliary cirrhosis
Genetic hemochromatosis
Alpha 1-antitrypsin deficiency
Nonalcoholic fatty liver disease
Other causes of cirrhosis
2. Chronic hepatitis B carriers without cirrhosis:
Asian male over age 40
Asian female over age 50
African over age 20
3. Family history of hepatocellular carcinoma
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AFP cut-off (ng/ml) Sensilivity (%) Specificity (%)
16 62.4 89.4
20 60.0 90.6

100 312 98.8

200 224 99.4

400 17.1 99.4

MEskens FA, van Erpecum KJ, de Jong KP, van Delden
OM, Klumpen HJ, Verhoef C, et al. Hepatocellular carcinoma:
Dutch guideline for surveillance, diagnosis and therapy. The
Netherlands journal of medicine. 2014;72(6):299-304
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| Very early stage (0) [ [ Early stage (A) ] |Intermediate stage (B)| | Advanced stage (C) || Terminal stage (D)

Single <2 cm, Single or 3 nodules $3 cm, Muitinodular, Portal invasion,
carcmorrmhm PTD P50 N1, M1, PS 1.2
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Liver transplantation . Best supportive

Resection (CLTALDLT) RF/PE TACE Sorafenib it
Curative treatment (30-40%) Target: 20% Target: 40% Target: 10%
Median OS >60 mo; 5-yr survival: 40-70% 08: 20 mo {45-14) os. 11 m (Mﬂ 0S: <3 mo

‘iﬂ‘l’l 3 ﬂ’l‘ilLUd‘i»ﬂ‘”’LlﬂdI‘i‘ﬂN*L‘S\‘Jﬂ‘i.l@)"m BCLC staging system LRSULUINIINNTINE®
nm Trevisani F, D'Intino PE, Morselli-Labate AM, Mazzella G, Accogli E, Caraceni P, et al. Serum alpha-fetoprotein for diagnosis of
hepatocellular carcinoma in patients with chronic liver disease: influence of HBsAg and anti-HCV status. Journal of hepatology.

2001;34(4):570-5,
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gelfoam 'ﬂ?a absorbable gelatin sponge Wuuyal
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© median overall survival 24 |@aulazil 5-year overall

. survival(OS) 19% IﬂUn@;uﬁﬁﬁaulﬁaoanhnjmniﬂ 5
. 13, 3] medain overall survival(OS) 22 PO wazdl 5-year
. 0S 16% mﬁuﬁﬁﬁamﬁaaanmnnﬁﬁ 3 faw 3 median
- 0S 21 |@au Uazil 5-year OS 1%’
m mMazunsndaunaniiiiaann TACE fia post-embo-
lization syndrome @awu'le 94% ldur T4 Yaerias
NaLaaﬂn'ﬁmmumamunamaﬂw transaminases
umﬁwu athalsfieuaimamaniesmely|diosly 1-
2 aﬂmw
mtdanziSauiitenswalngwiefinaoten
AU dwB i mdufimaiasinaanairnee (future
liver remnant)?1n CT liver volumetry LWRz@TI3NT1THINH
2898 UAI081T indocyanin green(ICG) TIBINWLI
future liver remnant(FLR) ®aanii 30% luawldaulnd

#38 FLR %aeni1 40- 50% Nﬂ'summmaa*nmﬂumamu
'l,um‘smw wWiansdfinmITuss ICG Aiduwioni
Mam 15 wifiwnmdadiaannndt 20% aasasrinns
NIAALLY subsegmentectomy %38 limitted resection®
INNITEN®IVBY Zhong wazam:' ladvinnag
Lﬂ‘%'uumuum_l'm BCLC-B UasC SeWINMINIGadIwIn
908 TuNu TACE U 351 B wmwﬂwnamm
NOWNITIVWINUINNTN 5-10 3.3 3-year overall surv:va!
(08) 65% NU 37% Wazdl 5-year overall survival (OS)
40% N 18% ﬂguﬁ'ﬁﬁaumm@mnn’h 10 3. & 3-year
OS 54% nNu 30% Wil 5-year OS 34% iy 16%
@rmmem T.mum 2 namwm p<0.001 LRz daSudioy
naumnaummx 3 faunudn 3—year 0S 52% nu 11%
Uazdl 5- year 0S 33% Nu 6% m\mm p<0.001
n13An®1 randomized controlled trial 283 Yin
wazame " WSBUIBUMIHIARAL 90 T8Ny TACE 90
T8 WUE 3-year OS 51% NU 18% eUE1AL uasd
Median OS 41 \fiau nu 14 \fau audreu lasd haz-
ard ratio (HR) \vinfiL) 0.434(0.293, 0.644) Bslungufirnein

Ascites
! | }
No or controllable Incontrollable
| Total bilirubin ] I No hepatectomy |
Normal 1.1~1.5mg/dl 1.6~1.8mg/dl =2.0mg/dl

! }

!

ICG15 Limited resection i I Enucleation No hepatectomy F
1
K=0.15 l K=0.11 l K =0.08 l K =0.06 l
Normal 10~19% 20-29% 30-39% =40%
Trisegmentectomy Lt lobectomy Subsegmentectomy Limited Erutdeation
Bisegmentectomy Rt monosegmentectomy (segment of Couinaud) resection

Eﬂﬁ 4 Makuuchi criteria for safe hepatic resection

A'
#141: Seyama Y, Kokudo N. Assessment of liver function for safe hepatic resection. Hepatology research : the official journal of the

Japan Society of Hepatology. 2009,39(2):107-16.
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WU curative resection q)“‘l,mﬂ?{mﬂﬁumwvnaam 1.post-
operative TACE WUi1i disease- free survival
mnmmaumm@amamm (HR 0.64; 95 % Cl 0.51-0.80;
p<O0. 0001) g nmm 2 fouiilpsanuuaunnin 5 w.
WUl dlsease-free survival mnm’m@amm@amamm
(HR 0.62; 95 % Cl 0.49-0.79; p < 0.0001)"”
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V259G UBiia HCC Txws advance Ao N3IGUA
LﬁaaaﬂﬁmsgnmuLﬁmaamﬁammﬂlmg LI portal
vein %38 inferior vena cava ®IaiinIunINIzALEEN
UANAU LTU ‘Lmﬁaq'ﬁaaﬁaw?aﬂa@ LLazgﬁwﬁﬁ
FUTTNNWNNTINIuIasTUaL lun izl Child-Pugh
A %38 B LLa:Qﬂmayﬂuamw'ﬁwmﬁaﬁ":mﬂﬁmnn’h
Jawas 50 129U

Hilwluszoz advance mansnuusaanidu 2 ndu
e 1. MeuzFesznzgnanuidmaanidaning vou por-
tal vein, inferior vena cava(lVC) %30 right atrium
2 usi3eduszazgna A nisuninszane ldunfida
duwdes Yan Lﬂaq'lwﬁaaﬁaa RULTRGENS

A ' a W = o .
31]?1 6 ATHLLITEAUNTANAITEINEISIGU HCC 1[anaaaliaadn Portal vein

no tumor thrombus in the portal vein Vp0

presence of a tumor thrombus distal to, but not in, the second-order branches of the portal vein Vp1 Type |

presence of a tumor thrombus in the second-order branches of the portal vein Vp2 Type |

presence of a tumor thrombus in the right/left portal vein Vp3 Type Il

presence of a tumor thrombus in the main trunk of the portal vein Vp4 Type Il

presence of a tumor thrombus involving the superior mesenteric vein Type IV
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ﬁﬁﬂnqﬂmm’fmaamﬁaﬂ portal vein

nMIanaINYasNzTIaLTia HCC ignaaniiaad
portal vein msutisszaumagnauiiu 2 szuy e
1. Macroscopic classification for HCC with portal vein
tumour thrombosis (PVTT) (Vp0-Vp4) FasavinlauThe
Liver Cancer Study Group of Japan™ 2. PVTT classifi-
cation(Type I-IV) by Cheng WazAmz' @3an319Uaa9
AU

ﬁ}ﬁnLLu’mNﬂﬁﬁﬁmad EASL-EORTC Clinical Prac-
tice Guidelines leuusshl#3nwnziSeduszoz advance

@288 sorafenib %ui’]umﬁuﬁaannw%ﬂﬁu multikinase
inhibitor LLﬂtﬁ’Uﬂg\‘i vascular endothelial growth factor
receptors (VEGFR) L&z platelet derived growth factor
receptor (PDGFR) ﬁaNalﬁﬂ'mf'amnﬁm@ﬂmm:
niginwseaiianinivasiounniiay laodihouis
@Izt advance "ﬁﬁauﬁnmwnﬁﬁ’mummﬁuaglu
N 32@ U Child-Pugh A i a'lé¥uen sorafenib
Wigunuenwaan & median OS 6.5-10.7 L@aw LAsunu
4.2:7.9 iew" *® TapTmazunsndawialuan sorafenib
wu'le' 52% lduri veaidy vwinae enmssniauiile-
W e eawldaden”

C 8 e, venotomy thrombectomy Closure of portal vein stump

Primary anastomosis with 6/0 prolene

3ﬂﬁ 7 n’mhﬁﬂmﬁﬂﬁuﬁgﬂ MLt naaalRen portal vein [A] vascular control; [B] gross pathology (arrow: PVTT):

[C] (a) thrombectomy (b) en-bloc resection

fi3n: Chok KS, Cheung TT, Chan SC, Poon RT, Fan ST, Lo CM. Surgical outcomes in hepatocellular carcinoma patients with
portal vein tumor thrombosis. World journal of surgery. 2014;38(2):490-6.
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portal vein T3 udoudedadnenssy 1980 wasludl
£1.91.1990 Kumada uazane® lospnunamsaauzi3iau
ﬁzgnmwn?ﬁ main portal vein ﬂaﬁgﬁ'unﬁmﬁ@asml,ﬁmlu
NIFIAUTEDE Vp3-Vpd WuiNE median OS 10-20 Lilaw
wazil 5-year 0S 24-39% laswuinfaamanuainms

Fdin 0-0.6%(19-21) WurfthuaziFadusznz Vp3-vps Ald

FUMTHNAAWLRIANGE post-operative TACE §13130LNY
median OS 37N 9-12 1@aw 1w 13-16 1Aan ezl 5-
year OS 8.5-16.6% i1 21.5-26.8%% ® inafAN1In1aa
\lasan gasulwdufenild 2 35 1. thrombectomy lag
ﬂ’J‘].lﬂlil.ﬁmaam main portal vein @UAILAZ right/left
portal vein mwn"l,mnauaﬂmu mmnﬂma‘uma@ma
funautantauiiosonsananidwdan aninde
\uTla 2.en-bloc resection of PVTT Iﬂummimuqmﬁu
HaAFUUKLAZENY AALazdalFwRaaLUL end to end
anastomosis ¥3a LT vascular graft atndlsfionu 2 inadia
Aaifanuuand1eiumasuas overall survival wia
recurrence free survival™

m*s%’nu—*m:ﬁcﬁuﬁgnmmﬁwaamﬁa@éh portal
vein M83T hepatic arterial infusion chemotherapy (HAIC)
lavld cisplatin uaz 5-FU swsnarugwlsaletla 90%
gendngwld sorafenib ﬂﬂ’]&J’]‘mﬂ’Jm\JI‘a‘ﬂvLﬂLWU\! 45%
Lazil median 0S 7.1 {fou 'Lunqﬂ@ HAIC \figunu 5.5
waaulunguld sorafenib® sun13inweais TACE
m:mnunam‘nmLmuﬂiwﬂuﬂswﬂaa Wuing medlan oS
7.4-14.9 (fow HU 1.4-4.1 Hou mudeu™? Fane
UNINTOURFINMIHN TACE WU post-embolization
syndrome 94% L&z temporary hepatic decompensation
36%(26) 2H1413AAINNNTHY TACE $38nun13¥n
endovascular implantation @28 iodine-125 ﬁ’lmimﬁlu
median OS 910 5.1 ifiaulungy TACE iflu 7 1fiau lungy
TACE+lodine-125%°

N3 BTIRULLR U & (conformal radiotherapy)
TaulF3un 39§ 44-54 Gy wuinil median 0S 9.2 1fiaw
LLa:'LumiaJﬁmﬁmammawia%’a% Fonwu'le 63.6% i
median OS 20.1 L@au® ﬂiﬁmumﬂ“ﬁ proton beam
therapy wfulomafunSinauruasdosamiu 80%
laoil median OS 14.1 1w lunguuziisanauszoz Vpd
WAz 27.6 LAaw 'Lunammauaumcﬂmm
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ﬂumiqnmmmmaaﬂmaﬂ hepatic vein

mﬁnmwﬂwluﬂauumawmsmmami@mm
wmau"tuﬂamwnmawmamaam portal vein Nami
nwunHndane HiNTUTIGE) median OS 119 47 Lfau’”
LLGIL%E]W’]H major hepatlc vein (mHV) aJﬂ’J’lumﬂﬂJfLunﬁ ‘
s~mmaa@aanmmua@u ﬁmn’wmmm@mimmawumﬂw :
Adundaiuspasdas wensnufesnendladuiiviniem |
‘ﬁl@!ﬁﬂm(functional liver remnant) A nimpane
ﬁamﬁuﬁaﬁﬁ’m’lU'Lumiﬁimm’lmﬁnﬁmﬁawﬂﬁaﬂmu
mHV g19udaldidu 1.unsinisgadunsenaidog
WWULREA mHV 1 18 'Luwﬂ’mﬂwmmd 2.MauNzL39
swalnainadueszning mHV 153 3 1wy Ive

Wu wazame? lamsnuitnsrindauzi3edu biseg-
mentectomy Va4 segment 7-8 luauldduudslas
Lﬂ%ﬂumﬂuﬂauﬂmw alFRaa mHV dadnRaafio
nunauﬂ”lw'l@ma wmﬂunauﬂ%aammmuamuu
congestlve volume 17nNN31 20% ’ﬂaﬂma@uﬂmaa
mﬂumm"{m‘lwwamumam mHV §a1nsunIndan
mﬂn’nnamm@mua@mu congestlve volume wasnin
20% vasiitaduiindernnun manam@mmmﬁmaaﬂ
mHV @8l FuLRaaLfies LL&WU'J'IIMRRN%&J ARATINTILEE
FAANNFUNBFIDT 42% mu‘mnam‘lwmammaaﬂ
Hofnmudauilast 1 Sndarnea Wwdoadinslufims
9anuid 75%

Hemming wazame® lamaauisnistidainmn
fauvnimwalngnadoasning mHV 1 3 (§uiy
Ive lasRasansnaaidn right %30 left trisectionectomy
323AUNT3¥IN hepatic vein reconstruction WUN3 1-year
Waz 3-year OS agﬁ 88% Lax 50% MUANAU Ldaenels
AenuwuhsaTmaieTingati 12%

MISNENZIS VYA HCC NRMIgnaaudn
HaoAIaeA inferior vena cava 1A right

atrium

Nﬂ’mwuu"rsmmnmmmwaamaaﬂ IVC %38 right
atrlum %”Lﬂﬂ‘ﬁ’;@m’mﬂuwmLmUIﬂLmﬂaﬂmu'lu right atrium
%38 pulmonary embolism Wia pulmonary metastases
BilapndufSnsuwuulsesiudszaesdl median OS 5
wwaw laplidlasegnauute 1 1 LLa:néjaJﬁ%'nmﬁw
TACE Wu713 median OS 4.5 @auillaz 3-year OS 5%
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4. o & A o o
zﬂ'ﬂ 8 AU L%EG%H?’]E]QU?L’JMLE%L&E@
major hepatic vein 114 3 LFWLAZNITHIAA
right hepatic vein reconstruction; @1&14:
Lﬁadalnﬁagu%nmﬁmaa@ major hepatic
vein 14 3 Ll§UILAENITHIAA left hepatic vein
reconstruction™

Aau1aau1aIn: Hemming AW, Reed Al,
Langham MR, Fujita S, van der Werf WJ,
Howard RJ. Hepatic vein reconstruction for

resection of hepatic tumors. Annals of surgery.
2002;235(6):850-8.

gﬂ'ﬁ 9 mﬁ@mﬁaﬁuﬁa%} segment 7/8 with intraatrial tumour thrombus [A] anatomical resection; [B] intraatrial
tumour removal; [C] repair IVC and right atrium; [D] MWT M TIIUHUNAUHIGA®
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ﬂ'ﬁwmmmmsmuuamaﬂmulumamaaﬂaamﬂu
'mﬂm'lﬂmmﬂﬂummm Wui3 median OS 15.3-19
\ABLAL 5-year OS 13. 5‘V e mwmﬂunammsa
anmm’m IVC 923 overall survival ﬂ@m’a"mauﬂanmmm
rlght atrium wWInHNaa lalwuwuy curative resectlon OEY
median OS 30.8 L@au 8819 lINMWAITHIAALLL non-
curative resection I@UE}’]W sIARaNe Liaﬂ‘a‘.,mwlﬂmlu
muanmama‘nﬂa@uu WiaeAg9d median OS 105
L@! au ’mmimmmmnnqﬂmmm IVC 92711 total he-
patic vascular exclusion(THVE) Taanisvn Pringle’s
maneuver $IUNUNTIYN suprahepatic W&z infrahepatic
IVC exclusion LI.GI’W]ﬂSJ:L?dQﬂS’INL’fJ"WlH right atrium
wdIt cardiopulmonary bypass gv wuansdlens
@847i1 venovenous bypass U84 portal vein w38 inferior
vena cava vL]JmL'f;'”t:j superior vena cava™ >

w (=1 s 1 o
ﬂ'li‘a'ﬂBWNS!iQﬂ’Uizﬂxu‘W‘jﬂizﬂ1ﬂ"l'1juﬂﬂﬂﬂ

(extrahepatic spreading)

Nﬂwnawummmmwm HRENIRNG 11U ANTTUNS
nnmu‘lﬁma’:m LAUUBNINGU ULAZAIATIRINIIN
muau'l@ mnmi’mamiwanﬂwwmﬂwwmmuwmm
mmwsnnmu'lﬂﬂm autimias 30 3% menmimm
NZLTIAY LTINTIINLLRLS 1-3% mgmnnquunamu
stage IVA WUINTHIAAWR?N 3-year WAz 5-year OS
LYINNU 38.9%UAz 29.5% audnau®

uﬁﬂ’mﬁﬁmini:mu'lﬂﬁﬂam (pulmonary me-
tastases) 319z ﬁﬂmuﬁ’auﬁans,mnﬁa 2 119 ¥wn
mmmmmmuﬂwﬂmm sUaald azwuing rnedlan
0S 26.5-77 \fanuas 5-year OS 27.5-66.9%(37-43) ‘ﬂd
muununqm'lm'lmwmwsa"lmm sorafenib 3 median
0S 7.5 1@a% waz 10.4 1aaw aufen® wiiindiweldsy
maraauziTenszane ldududaznuiniey 75% fins
ndusudimele 2 1 Li,amaumminauu'uﬂwmw
wanmiiasnfisuilanas median OS fAubningu
ndvndudrmoludunialanatnsfaian®

mMazuzisansenelugasrias (peritoneal metastases)
unwuluwmﬂmﬂmu ruptured HCC #38LAtlanzaTI?
mumua(lwer biopsy)* 'Luwﬂww"[msumsmmmmnau
\ipsansanwuing medlan 0S 16.1-35.6 Lmau ua 5-
year OS 37-39%"**° Naawwaamﬁnmmuaunu
AIUNNNZ Sedunniiafiau LLamaavl,ammmi,mu
lunendufisusn® qﬂqmmwaammwﬁ@ﬁdﬂﬁ com-
plete macroscopic cytoreduction(Sugarbaker classifica-

s
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tion: CCR 0-1:faaitasanvwalugniy 2.5 ua)
Lm:‘lumg;uﬁvi.ﬁ hyperthermic intraperitoneal chemo-
therapy (HIPEC) #a491NHIAAWLINY median OS 42.1
Laaw'e

Tuns@fuzSeiimsnszaelesbarduatroni
2779 91ANIT LT sorafenib WIDINWIMUUNFNHET
Lﬁamnmmn’liﬁﬁnﬁ'zy W anTUaariad wiwias
wianauwites {udu
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MINeaaL m@mﬂanmﬁ@u %30 radiofrequency ab-
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