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Risk factor (@wguazdadede)
YaduiduafiviliAn Hepatocellular carcinoma fvianganive il
1. Hepatitis B Virus infection
Tudsvmelenu HBV infection u HCC Uszunas 70% uananntiu HBV infection Ssansnsaviilviia HCC Tael
laiAnnmgdunds (cirrhosis) neu HBV anunsavinlsiin HCC Al 2 naln
- 1An HCC v998uRunIsiia cirrhosis
HBV infection L‘ﬁummqﬁﬁﬂﬁlﬁmmwﬁuﬁﬂLauéﬁmﬂuﬂmsG] Lid]uml,mﬁmia%'wfaﬁuim (regeneration)
waziRnststin (fibrosis) Tuilasty TussezemshliAndu dirhosis uazu HCC Tuftan
- 1Ain HCC Tnems9a1n HBV infection
lesa1n HBV 1w DNA virus ndsaniinnsiinide wuin HBV DNA anansadnsausiaiu chromosome ey
(hepatocyte) ldigadiinnsiasafiiaund wiogslsfinuidsliansaesuiemsin HCC 16 ndaannifud
N5AUNU Hepatitis B x gene Seduiusiunisiin HCC Tag Muroyama R et al. vhn1s@inw HBx gene Tu
‘Ui%WIﬂiﬁ‘l!u wuimsAnige HBV udasing integrate HBx gene LU chromosome 84 hepatocyte vilitlin
A3 activate Ras-Raf-MAPK pathway %ﬁLﬂuﬁﬂLW]ﬁ’]ﬁmﬁﬁﬂﬁLﬁm HCC (Hepatocarcinogenesis) uanaNI
HBx gene a’lmiﬂé‘mgﬂ Tumor suppressor gene P53 dnaag
2. Hepatitis C Virus infection
Hov u RNA Virus anansagnenensnunanisduliaden viieansdandssuluinissudmlsenovveniondia
3o Inehluifilnedidl HCV infection Uszanas 80% sinlsifiennts Tae 10-200% Afernsiseriiensaiulsaaunis
Maudvanas Jainagldinanuinndt 20 Jiezuanieonnis n1siia HCC 910 HOV infection duiusiunizdusniay
13854 (chronic inflammation) Wuqmiee auiinnng regeneration wag fibrosis Iuﬁqmm TnediliiAgafiunnie oncogene
activation®® Faumneinaifu HBV infection Sai93Ana7n virus nsdu oncogene AviliiAn HCC
3. Aflatoxin
Iy mycotoxin ias1eamides Aspergillus flavus waz Aspergillus practicus 3sanunsanuldlundnsosiannd

v A

wawstity 3ns1eeuves IARCT §ald aflatoxin tu carcinogen level 1 Tngnalnfiviliin HCC Thuinanansh

)

metabolite ¥84 aflatoxin Uiy DNA valasuasyiilviin mutation 484 tumor suppressor gene P53
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4.  Alcohol
Alcohol i¥uusemuazeasaaslnshepatocyte U381 oxidation \iewdeu alcohol 18w acetaldehyde
wazgnvinenaeidu acetate wud alcohol viliiiin HCC Tne 2 nalawdn leiun
- hunalndivilnAsluuniesu (Fatty liver) WunaiuiuudaviliAn cirhosis
- uunaln Oxygen free radical 9Mnnsgaaaly alcohol d@swaliiin hepatocarcinogenesis WnTunaznnsanad
U84 antioxidant
5. Nonalcoholic fatty liver disease (NAFLD)
Juameiitllufunedu (fatty liven) mnidussesnaiuufasyilii fa cirhosis 3udunnzdeweinisiin
HCC(B)
6. Diabetic Mellitus (DM)
nebAAA indulin resistance Wag hyperinsulinemia @11150v11ALAR liver cell damage 191 wenanil hyper-

o

insulinemia ¥inl9Lily oxidative stress way free radicals Fsiinasia DNA mutation dnis DM aduiladudrdglunisiia

]

metabolic syndrome tag NAFLD $191147398 systematic review lag meta-analysis #a1847u Eﬁq‘d’i’] DM finanandesiiaz
iR HCC 3nndund®t
7. Smoking

WU11 tobacco vilwAa hepatocarcinogenesis Fanalnnsiin hepratocellular carcinoma g3lainsruLudn

wiflnarewideninuinisguyrsilutadedesivinliin hepatocellular carcinoma egsdiadndny™?

Diagnosis

Imaging study Tun153%ady hepatocellular carcinoma Usznausae CT, MRI lag contrast enhanced
ultrasonography

CT awnsaiiady HCC lalagagnudnway typical HCC Aioagnu enhancement u arterial phase Wagwu wash
out Tu venous phase way delay phase @ MRI agwu hypersignal intensity in T2 phase Wag hyposignal intensity in
T1 phase (Fig 1, 2)

arterial

Q

Fig. 1 uanafy HCC Tu CT
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Fig. 2 u@nadis HCC Tu MRI

Staging of HCC
1. Okuda staging system
Yiauaious U ad. 1984 1 staging system wsniisaufanlsTanadiu extent of tumor burden uag degree
of underlying liver disease LU1e8iU Usznaumnie 3 stages laafia1saundiuyUsAs volume of tumor WosnImIsvingy

58 11NN 50% VBIAUNINUA wazdakUsau liver function Ao albumin, bilirubin, ascites™

Table 1 Okuda staging system

Factor representing advanced disease
- Tumor size > 50% of liver
- Ascites
- Albumin < 3 gm/dL
- Bilirubin > 3 meg/dL

Stage | No factors present
Stage |I 1-2 factors
Stage Il 3-4 factors

TNM Classification 984 AJCC/IUCC (American Joint Committee on Cancer/International Union for Cancer Control)
Tulagiudu 8™ edition dauandlumsnad 2
Alreusiay stage Iwennsallsafiuansnsiudaau uilidediatunsldde deadufteidaliiioazlinansin

mMangdIne wazlilasmmnysnadelu HCC Ae liver functional reserve™”
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Table 2 AJCC-TNM staging 8" edition for hepatocellular carcinoma

Primary tumor (T)

Tla Solitary tumor <2 cm with/without vascular invasion

Tlb Solitary tumor >2 cm without vascular invasion

T2 Solitary tumor >2 cm with vascular invasion or multifocal tumor, none > 5 cm
T3 Multifocal tumors at least one of which is > 5 cm

T4 Single tumor or multifocal tumors of any size involving a major branch of the

portal vein or hepatic vein or tumor(s) with direct invasion of adjacent organs

other than the gallbladder or with perforation of visceral peritoneum

Regional lymph nodes (N)

Nx Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Regional lymph node metastasis

Distant metastasis (M)

MO No distant metastasis
M1 Distant metastasis
Stage
Stage 1A Tla NO MO
Stage IB Tib NO MO
Stage Il T2 NO MO
Stage IIIA T3 NO MO
Stage IIIB T4 NO MO
Stage IVA Any T N1 MO
Stage IVB Any T Any N M1

Barcelona Clinic Liver Cancer Staging Classification (BCLC)
Tasunmsthiauslag BCLC group™ Tull a./.1999 Usenaumie 4 fuUsAe tumor extension, liver fuctional
reserve, physical status Wag cancer-related symptoms mﬁmsmﬁmmju@’ﬂamﬂu 5 nqu Mwn stage 0, A, B, C, D

fanmiiLans degn update Wiiuadelaensusuugensaaaniavulull .A.2018 (Fig. 4)
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Very early stage (0)
Single =2 cm

Preserved liver function,
ECOGPS0

Early stage (A)

Single or up to 3 nodules
=3 om

Preserved liver function,
ECOGPS0

Intermediate stage (B)
Multinodular

ECOGPS0

Preserved liver function,

Advanced stage (C)
Portal invasion
Extrahepatic spread

ECOGPS1-2

Preserved liver function,

Terminal stage (D)
End-stage liver
function®,
ECOGPS3-4

Y

—

Potential candidate for Solitary Upto3
liver transplantation nodules
(=3 cm)
l l y
Mo Yes p| Portal pressure
Bilirubin
£ h h 4
Normal Increased Associated
diseases
i h 4
Mo Yes
h 4 l ’l h 4
Ablation Resection Transplantation Ablation Chemoembolisation Systemic therapyt Best supportive care
Effective treatments with impact on survival
=5 years >2.5 years =1year 3 months

Fig. 4 1L@n3 BCLC staging Waw treatment strategy

dnwazlauved BCLC staging classification AUANAIAIN staging systems DufD usnaNITUONNEINTAILIALY

fUrswiaznguudafvenuuinnisinnitelussaznguinielneuwimnissnuniiiu evidence based e stage 0

way A il curative treatment o liver resection, liver transplantation, ey ablation Tuvaueh stage B, C WJu

palliative treatment wuzihl#snwlay TACE Wag sorafenib muaneu Way stage D terminal stage wuginlsnwilag

best supportive care

TutlaqUiu BCLC staging classification 193un1s5usesliiu standard staging system for HCC management

NNaeanIUULYU American Association for the Study of Liver Disease (AASLD), American Gastroenterology

Association (AGA), European Association for the Study of Liver (EASL) ez European Organisation for the Research
and Treatment of Cancer (EORTC)

98g13l5An1 BCLC staging classification

(Heterogneity) v19luld tumor extension wag liver functional reserve n133nWlAEN1SYI1 TACE Lie9i5Lhen

v Y

gellvadnnnegivu Tu stage B failanunainaisves HCC

Y

analilvnzauiu fuennaulu stage 1 NsHARRU (resection) LienisHa curative treatment

oradudnmadeniimnzaulunguil
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v

UBNAINUIE staging systems Waz prognostic scores ﬁﬂmr}maﬁgﬂﬁ%auaﬁm%’u HCC waldlasuniseensu
DEUWINAE LU Tokyo score, BALAD score, China Integrated Score, Taipei Integrated Score System, Memorial
Sloan Kettering Cancer Centre nomogram Hudu
Treatment

M33nw1 HCC anansaudalsilu 2 nqu fe

- Curative treatment: Liver resection, liver transplantation uag ablation
- Non curative treatment: TACE, TARE, Stereotactic body, Systemic chemotherapy Wag Best supportive
care

mssnemdndinadunissnuvlaenisind (iver resection: LR) uiin15w18n HCC dvaneadedisosinnsaunts
WU YRR, AILALNWEY extension U89 tumor, underlying liver disease, liver functional reserve, co-morbid maﬂﬁﬂw

o o

FelinnssSnunien1sensneadl

[ o

a1 Yagduiisnisine) HCC duqdnvangTs

Tuuwmmﬁwﬂd’nﬁq Intermediated stage HCC management \Jundn@s intermediate stage HCC
fi¥ermunustay suideline fail
BCLC Guideline 2018 : Intermediate stage HCC A9 BCLC stage B
AASLD Guideline 2018: Intermediate stage HCC A BCLC stage B
EASL Guideline 2018: Intermediate stage HCC Ao BCLC stage B
BCLC stage B fio HCC laiglonnns, faualng, Jdrwunateneu, Bifl vascular invasion, laifl extrahepatic
metastasis

uRd MU APASL Guideline 2017°% lallatinasuussyey HCC datau wazdansld treatment algorhitm widleulud

2016 fauanslugy (Fig. 5)

(e ) m [ e

Tumor number

Tumor size [ s3cm ] [ >3cm ]

r A

" A4 A4

Macrovascular Y
invasion e

| R ti | Systemic
Local [ I Transplantation § Systemic BSC

ablationt BSC thera
:g?;::?“;::]' [ Systemic therapy™ ] TACE® Pyt

Fig. 5 Treatment strategy of HCC follow APASL guideline
D Standard treatment
[ ] Treatments being widely performed in the field practice of Asia-Pacific region
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NN15ANINUIT Intermediate stage HCC (BCLC stage B) mnlilasunisinwasiidnsimssentinaieeg

(16,17)

16 whau P500MIN15500TINN 2 U 49%1®

9 uag the American Association for the Study of

the European Association for the Study of Liver (EASL)
Liver Disease (AASLD)*” wuzii1liidennisinwise TACE Wususiuusnlugie HCC BCLC stage B
Inefivdnguanuideatiuayude 2 RCT laud Llovet JM wagang® yinmsfinugdie unresectable HCC, Child-Pugh A
¥30 B Wag Okuda stage | 1130 Il 91U 112 au wiadu 3 ngu Ao nguil 1 §vae 37 Auldvinnisinude arterial
embolism (gelatin sponge) ﬂa:m‘ﬁi 2 {038 40 AulevINN133N¥IAE chemoembolization (gelatin sponge aufiu

doxorubicin) wagnauil 3 Qﬂw 35 AU conservative treatment NAN1SANYINUTINGUTITNYIAIE chemoembolization

'
v o w aa =

fisnsnssendini 1 9, 3 9, 5 U mnnidnassngueaiidoddameaia damansdnuaenndesiudniuideves Lo
CM uazany® finanisfnwinudn TACE fidasnssendiniiang1 conservative treatment Tugfthe unresectable HCC
Tnongy TACE f8ns1nssendindi1 U, 2 T, 3 T ogil 57%, 31%, 26% dungu conservative treatment §1§ms1n13589)
19,2939 aguiﬁ 32%, 11%, 3% %ﬂLmﬂsmﬁ’uasmﬁﬂ’aﬁwﬁ’mmaaﬁﬁ

Transarterial chemoembolization (TACE)

Tneun@dulesu blood supply 31270 2 S¥UURE hepatic artery wag portal vein wa HCC [WuugiSeiidussag

v
o o

hepatic artery fiaurimun n13v1 TACE i n1sldianeanuaensitu femoral artery LU hepatic artery Tne@nansiiiu
chemotherapeutic agent #3Usznause lipiodol naufueiaivda edmdnlulufeu HCC Wi lipiodol azfseglu
Tumor shlgnaiititadseglufounsss ansavhansuzilduuiu wae lipiodol 9¥9n microcirculation
Wlteunmdenluides ndsandn lipiodol uazenaiitatnud awmusen1san embolize material agent 19U Gel-
foam LHunuulslazaneih Wiievhnmsganasndeniiluidsstounziei TACE shlvanuiduduveseeiivadailiverou
wzidadlinnnidlafisuiuliismmasnidenst uawdl side effect seatunzdulasduadmunftesnia
gnpdviaifenldlaun doxorubicin, mitomycin-C Wag cisplatin Tngenaldidy single drug 138 combination drug

et TACE iumsinwmdnlunguiitas HCC Ailiaunsadnuifonissingn (unresectable), Aounzifaiiuun
Tug (large), Hduunansiou (multiple HCCO) #il3ifl vascular invasion %38 extrahepatic metastasis Fedousdvens
$hw HCC fme TACE 9znansell Jadefiddayusznsuisiifinasenissnuvie mnﬁm;ﬁﬂwﬁﬁmmmmzam fanny
mMsvhauesiufineiies uenandudidosildedovedsn 1wy vwauarTaUwANITUNINSTANEYElIA (portal vein
or major vessel invasion), Aa350luN1SIETINUSEI1IU (Performance status; PS, ECOG) Siaeu palliative
treatment 131 TACE llavilsinisviranuresiundasednadidodAynisaia mortality rate w83 procedure Atoanin
5%

Hlaqtu nmavh TACE fanuvanevansvesivnamailn saudsenaivinil Tasudsoondu 2 nqu fe
Conventional TACE (cTACE) wag Drug-Eluting Bead TACE (DEB-TACE) Lﬁaﬁmiﬂ’@ummiqwaamLﬁamﬁﬁmmmﬁﬂ
(microspheres) wag Drug-Eluting Bead anunsnnnduuazaoss Uaosauaiiundala viliidial intratumoral exposure
sosafitiinuavan systemic effect &1 DEB-TACE LﬁuﬁuwiwmﬂiuqiwLLasaLaﬁm 1n13Anw prospective trial
fwandlvifiuin DEB-TACE fifusodunazsyuuduaiosnin cTACE? Taglusieaiun1sdine) RCT w8 Golfer R. wazAniz
WUISRIINIIeTINT 1 U way 2 Yuos DEB-TACE il 86.2% uay 56.8% Liieuifu cTACE agil 83.5% wag 55.4%

v
a o

lnasy MaesislifinnuunnsegeditudAynisadananisauaulsawag overall survival®s?
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uanan DEB-TACE 1uf]ﬂﬁ;ﬁ'uﬁ3§ selective internal radiation #3® transarterial radioembolization (TARE)
Taensld implantable radiosensitive microsphere s Yttrium-90 %) 3ainlUlunasndondiluidosfounzide
wlevil¥iAn tumor necrosis Tugtiae HCC intermediate stage filsinauaussion1snwisny TACE viefidevuvesnisvi
TACE fi51891uifiansaniienisnissnwieig radiombolization e (24,25) Tnedl clinical practice guideline 210 AASLD
20187 szl radioembolization Wums$nwmadenlugias T2 vi3e T3 filaidl vascular invasion #iliianansasindin
38 Liver transplantation (LT) @ @31 National Comprehensive Cancer Network (NCCN) U 20187 sgulvins$nun
¢t radioembolization Wumssnwmadenttiag HCC Alslannsarndnle
finsseeuiaselenial radioembolization wilonin TACE fie anansaldlu HCC 713 portal vein thrombosis
16" yana1ntiu radioembolization Sagaeluns down staging w3eiie bridging lun137iagyi Liver resection (LR) %38
LT dautemiueein1ssnenag radioembolization lauA encephalopathy, biliary obstruction itag Child--Turcotte-
Pugh class C
Fslavagyu ndeyanisinulutlagiu dilsifivdngrufissnetiozazuin TARE wilondn conventional TACE
Fousinnsvh TACE?
1. Early stage filaunsarndinle 1ieannn future liver remnant lalifteswe, ﬁmwm?mﬁamsmﬁmgq VD]t
awsavh RFA Tiesansumisresion
2. Intermediate stage HCC; 1st line treatment of large, multifocal, unresectable HCC Taelsidl vascular
invasion 139 extrahepatic spreading
3. Bridging fipsnsanruiavesieuiieluvhnmsindasu wensdsuu
4. Palliative treatment wag supportive treatment lagagfiansanlu 2 Usziiu léud Yrwanennisuiniiesnin
yunifeuiilug uazgaviaendenuadlunsdiifinisuanvosasadenludy
Jamulunisvin TACE®
1. Absolute contraindications
- Qﬂwﬁ'ﬁ coagulopathy filianunsoundlale
- fhefiinsfndeiildannsaaueld
- fthefuiensiiusedilalansnsaudlale
2. Relative contraindications
- Decompensated cirrhosis Child-Pugh C
- Extensive tumor Tailesuiiansdng
- anmmsnemeseuweinn ECOG score faust 2 Tuld
- famglsatiisuuse wu lane fusniaudeundu
- Severely reduced portal vein flow LU 210 tumor thrombus Tu main portal vein
- Unfavourable anatomy ivin TACE lallg 1w severe shunting, severe atherosclerosis faonansaulaile
- Bile duct occlusion %38 incompetent papilla 91nn15ld biliary stent #3arH6R
- Active cardiovascular disease %30 active lung disease
- IAMTAA0RNN DI IRYUNAY

- e ascites Wliianunsamuaulamesduiaane (refractory ascites)
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1. Procedure complication
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- ffewdendansunuanady (access site hematoma)

- fldenwen (hemorrhage)

- finslUsnesveaasaliaen (pseudo aneurysm)

- IMsUInEUNIviaesLaonwAdLasiaanldansi vnliAnn1sieuiu (arterio-venous fistula)

2. Specific complication 131 910 embolization %5® liver complication

- omstnaAesinulausedie Post-embolization syndrome dilaunn e1nstaun 14, Uanvies, mauldenieu

- #fludu (liver abscess)
- Anzadenuesu (liver ischemia)

- m%z‘mmaamaﬂmﬁﬁ (gall bladder ischemia)

- amegaune (liver failure)

NINDUAUDIRDNITINEIVBY TACE din1sUsziliulaely modified Response Evaluation Criteria in Solid Tumors

(MRECIST) usnantiu mRECIST Saanusavinnednsinissentinladndie Tneuwualuguuuu complete response,

partial response, stable disease %30 progressive disease®

Table 3 RECIST wag mRECIST Criteria

Y gquandlu Table 3

RECIST

mMRECIST for HCC

CR = Disappearance of all target lesions

PR = At least a 30% decrease in the sum of diameters
of target lesion, talking as reference the baseline

sum of diameters of target lesions

SD = Any cases that do not qualify for either partial
response or progressive disease

PD = An increase of at least 20% in the sum of the
diameters of target lesions, taking as reference the
smallest sum of the diameters of target lesions

recorded since treatment started

CR = Disappearance of any intratumoral arterial
enhancement all target lesions

PR = At least a 30% decrease in the sum of diameters
of viable (enhancement in the arterial phase) target
lesion, talking as reference the baseline sum of
diameters of target lesions

SD = Any cases that do not qualify for either partial
response or progressive disease

PD = An increase of at least 20% in the sum of the
diameters of viable (enhancing) target lesions,
taking as reference the smallest sum of the
diameters of viable (enhancing) target lesions

recorded since treatment started

CR, complete response; PR, Partial response; SD, Stable disease; PD, Progressive disease

TACE failure or refractoriness

vala

JSH®? gfifleuvee TACE failure/refractoriness 310 1&331n¥11 TACE U 2 ASaudueiSanauauadsanIssne

Iaeenelifivsed@nsnim vielinsanfdulsaiiuunnau (tumor progression) Waen1saLiiulsndl stage inTusIuAUT

major vascular invasion %393 extrahepatic metastasis #1364 iﬁmi%’mﬂﬁiﬂumﬂﬁ@ﬂmﬁ TACE failure L1u

Sorafenib®?
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\8997M intermediate stage HCC i1 heterogeneity ABUYN9E4VININANUNAIEVAIEAY tumor extension,
liver functional reserve 310 BCLC staging system Qy‘fhﬂ stage B 3 recommendation Ao TACE %dmﬂ%a‘"ﬂgmmﬂ

nsidleganunsaventainliinasmaneaniugiieynie®”

Liver resection (LR)

Tuthgiumssindnfoidunisnususuusnlunisin HCC Tildnanisnwiiafian udidesnduiduetoasiis
ANUFUFRULALUTUTIUNINETINAG suainsihauiiranvansuaglifindesdielumsvhenumaunils vnlveda
wuhmsidiaduiinnzunsndeuanmsiidneudiegs wilulagdudieIneinmisnuanuinaniswnme inalulad
wazAdesfiosnandanuinmthlvann daswwmdiinnudunalunisrindainntu wilkamzuwnsndousay Snsnsdedin
NAIHIANANAS

5%1,11}{]%@1?‘14 the American Association for the Study of Liver Disease (AASLD) t& the European
Association for the Study of Liver (EASL) wug1i1n15l4 BCLC staging system Tun1s219uNun155nen wan1s3nen BCLC
stage B #® TACE fafldonnifipatuauielagdu esanfismamsindadudadonisnissnwde liver resection
111N TACE

ndnwaly HCC Tu BCLC stage B Ao H91UIUNDU 2 150 3 NoU 1AsNaunsduulauinnad 3 4. ag19tse 1
fou nie Tsnudaus 4 Aoutuly Tnelisiruuavesieu deslilil macrovascular invasion uasdadlaill metastasis 3

v
Y U o

anwardsduilinduieungiSefiilenaiin microscopic vascular invasion L9 microscopic metastasis 19 fatiunng

v
Ag v

Snwmae liver resection Tu HCC intermediate stage dMemarianindudile wiogslsienulugiaenguiingailonia
mewale a183l4dil microscopic metastasis

N3l microvascular invasion %ﬁiamalﬂusgwaﬂmaaﬁ Ussanas 3% wWisuiieuiunsaiilald
microvascular invasion fig 13%°”

66 Lzt innsHFRNLIS iU ARefiasansia condition ¥89 tumor

Asia-Pacific clinical practice guideline
(vunm, fuvits, veuuas, msgnanulumasaiden) uazannzneviauesiu (lver status) losnnynsndindueen
snAuly aumdeduldifissme agviliAnn1zRUNEnaINIRnA (post-operative liver failure) @eTinla
Tnefifuuzhiiiieates liver resection &ail
1. fisandennisinwsndadiu (LR) iududuusnludUae HCC Child-Pugh A fiuszifiuan tumor burden wax
liver functional reserve wi@1u15aW1dAle
2. Tughe HCC #du cirrhosis Child-Pugh A, msfiansaninanansansnléviellasinsfiansansnveanme

ANA1VIVITN

Tutgulimsussliudunimaanaminnsnideaty 2 wuude
- Ussllunsvingauvesdu (Functional assessment)

- UssliudSunseessiv (Volumetric assessment)
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Functional assessment
1. Laboratory blood assays and clinical scoring system lgin Child-Turcotte-Pugh score (CTP) wag MELD

score

Table 4 Child-Turcotte-Pugh score (CTP)

1 point 2 point 3 point
Albumin (g/dL) <28 2.8-35 >35
Bilirubin (mg/dL) <2 2-3 >3
Coagulogram: INR <17 1.7-23 > 23
Ascites None Mild Refractory
Encephalopathy None Mild (grade 1-2) Severe (grade 3-4)

5-6 point - Child-Turcotte-Pugh class A
7-9 point - Child-Turcotte-Pugh class B
10-15 point - Child-Turcotte-Pugh class C

CTP score U clinical score ﬁamwauaﬂé’mwmima‘umﬁﬂaa cirrhosis 19 21nn1s@nwIves Franco D Wag
Anue®" ladnw1gUae cirrhosis A HCC AlE%unisuse liver resection Ty KUae Child-Pugh A Hlan1asen®in
9071 Child-Pugh B uag C Fatunsrngn Major hepatectomy, segmentectomy FauuziinlugUae Child-Pugh A u
agslsfinnu CTP score ldanunsavhuneldingUieselavziiin post-operative liver failure Wlosnlyllaededadady

du9 1w pressure Tu portal vein Wudu

MELD = 3.78 x loge serum bilirubin (mg/dL) +
11.20 x loge INR +
9.57 x loge serum creatinine (mg/dL) +
6.43 (constant for liver disease etiology)

MELD score
wildlunsvihneglenasendinlugUae cirhosis 715e liver transplantation A. Cuccheti wazmne®® ldiaue
MELD score tieihunldlunmsussiiugiie cirrhosis flaurdin HCC weviunentig post-operative liver failure Wy

mortality lagwu31 w10 MELD score 110N 9 dannsidesgeesnaiiiodfynisaiia

2. Quantitative liver function test 19U Indocyanine green clearance test (ICG), >C-Methacetin Breath Test

(LiIMAX), Scintigraphic liver function test {ugiu

ICG clearance test Waig Makuuchi criteria
lngn153a ICG @15Hazduriu plasma protein uazgn hepatocyte uptake TugenuNe bile wda1NTUIINTTIA
1n8 pulse dye densitometry H1UNS transcutaneous optical sensor wasan@n ICG U 15 udl wagihefilauudana

INMIAENYINUIINTIAAT ICG Mindeag 15 Wi (ICG-R15) tuaunsavinueauUasnsieves liver resection
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Makuuchi waganue® 19 clinical criteria lown ascites, total bilirubin 11lg5uiU ICG-R15 iaviuieany

Uapndgannnsungn liver resection MaLaEAILUAITIIU19819

Ascites
|
No or controllable Incontrollable
Total bilirubin No hepatectomy
Normal 1.1~1.5mg/dl 1.6~1.9mg/dl =2.0mg/dl
ICG15 Limited resection Enucleation No hepatectomy
K=0.15 i K=0.11 i K=0.08 i K=0.06 l

Normal 10-19% 20-29% 30-39% =40%
Trisegmentectomy Lt lobectomy Subsegmentectomy Limited Enucleation
Bisegmentectomy Rt monosegmentectomy (segment of Couinaud) resection

Fig. 6  Decision criterion for selection of operative procedures in patients with impaired liver functional re
served. To convert total bilirubin from mg/dL to micromole/liter, ICGR15 indicates indocyanine green

retention rate at 15 minutes

Volumetric assessment of liver
Tuthgiuininesduiimdeannssida (future liver remnant: FLR) Ing Computer tomography (CT)
volmetry a13130fWIlagN15aIN JUSNTBIRULAAY section vea CT winhinAnsfuduUsinasiuiomn winan
AU tumor volume (mm?), non tumorous liver volume (mm?), FLR (mm?)
iesmnduansasenlyinazyuiinuTunamdsnisindaduld Tnevluginedd normal liver Insauannas
wuzhlinde FLR 1nndn 20-25% wilunsdifisl cirhosis wugilinge FLR w1nndn 40967

1153 volume g CT volumetric tusifediavatedsenis wu Ideianainainmsaingusisdulddnuaeaes

v < ° v S .5 o A 8 & - 1 = ° %
NDUNLLIN VUIRALLASITUIUNDU imm%amﬁiumu%%w anvadanmsvas FLR ths,J”liaUEJﬂmmim\‘l”lu%m FLR 1@
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ANEUNINTOUNSINITHIRARY
- AmwfuMendsnsHnga (post-hepatectomy liver failure) Suiflosnananmignisvhevesiuilifieme vie
livhauniendenisanea
- ANEADABDNTENINNISHIRALAY VA IENGA
- finnstvewiethi
- msshavinidenelutesies
- wwarhdmsnEURnde

- amzunsndeudus wu vaeadoamfivigadiy, Yenfnde, Aatelunssuaden udu

MMsUTBUIBUNISHIR HCC LUU anatomical resection (AR) fiu non-anatomical resection (NAR)

Anatomical resection (AR) fi8 nsrdmLe RUBBNALNEINA NSeufufiounu portal territories Fafnualag
dye injection lUlu feeding portal vein %38 Glissonean pedicle transection Qﬂﬁ%auaﬂ%ﬂmﬂiuﬂ A.A. 1980 1Tu
NINIFALUY segmentectomy "3 sectionectomy Fausznoudiy bisectionectomy, hemihepatectomy L&

trisectionectomy &sn13W16in hepatectomy Tuilaguuld Brisbane 2000 wiadudeulmAnaudilafingeiu

wallansWdaLUU AR Insuanguuadu 2 Ussian sananaludnedu fie
1. Systematic segmentectomy with ultrasound-guided dye injection

3%5’1/??19181% ultrasound guided @0 blue dye injection (indigocarmine) 11 portal pedicle HCC Tneiiung
sreusztlildiduues 21-cauge Aldlun19vh percutaneous ethanol injection iflosananunsawdiulddngly
ultrasound Clamp hepatic artery wuudaas 13108 Bull-dog clamp® fany stained area Iae marked Feslnilugy
finan liver surface 1W1lUnN portal pedicle

2. Glissonean pedicle transection

MseAARSELUIMa Glissonean pedicles il 3 pedicles I left, middle, uae right usiaz pedicle
Usenaueusay sesment anu Brisbane termiology®” 33 Glisosnean pedicles JragNIBUINGU AU1T0LTA
Glisosnean sheath T#og13d1e Vilannsavimafiauagyn main Glissonean sheath wasiutnatiue 14

Glissonean pedicle transection Wlgdreuazuaenselunisign AR Tnsanzlunsdifisasnisiiga hem-
imepatectomy %38 sectionectomy agnalsfmulunsdififean1snifn sesmentectomy n1skdinlag approach WUy
Glissonean pedicle transection 3¢ invasive wazvildenlunsdifid anatomical variations LWinazﬁ?ﬂuﬂiiﬁﬁﬁ Tou
U\599¢11997n main portal branches nM3H1dialay ultrasound-guided dye injection 8199zwilanda Glissonean
pedicle transection

Tagagumsshdasiuluy AR axUaenste edasunmdiirlameinavesiiuegisaziden § anatomical variarion
294 Glissonean pedicle @nw1 imaging studies ABUNFRDYIIR TAHIN5LY intra-operative ultrasound Lﬁaamm
dunusI213I9 portal venous branches wag tumor

@1 Non-anatomical resection (NAR) Aensindinienfousissoanliléveunagietios 1 ou. Ssusznoudie
limited resection 38 enucleation @ pumguinissndauuy AR HiluAEN35AW HCC fanunsardn

o o

micrometastasis fiogsoufiouuziseld @ Junssnunsfinymudi AR wilendn NAR winddlifivdngrudsUsedng

o

'
o ' A o

444589 166191431 1N 1 UNNTAN WL TNV I N ARILLT DIFD AN bl

FAaului5099898nINSTRATIN ST ELeN) ¢

CA Y

HedAgviseguuuunsAnuiilally case-matched 3o RCT
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Gastroenterology U a.¢. 20177 Tngnanisfnymuinn1sisinuuy AR luntmguiaztielusesves recurrence-free

survival weitunauiRluanuideanan’

48,49,50,

AR Tilafinaansmilonin NAR luisesues recurrence-free survival (RFS) agaditiddgynisadi

) Afizuuuun9Ideeg197 1 case-controlled, matching method wui

Table 5 M1519@3UYDIDENIILIUNMTANIMUY case-control studies LUTBUTBUNTITHIAAKUY AR uaz Non-AR

Author/Country | Year | Study | Patient total number and | Inclusion | Method of AR | Bleeding Survival
period | after propensity score criteria amount (ml, benefit of AR
matched (AR:NAR) AR:NAR)
Okamura et al/ | 2014 | 2002- | n=236 Solitary Dye injection | P = 0.008 No
2013 | (139:97 and 64:64) (551:465) RFS (P=0.52)
Ishii et al/ 2014 | 2002- | n=268 Solitary < | Not clear P =09 No
2010 |(110:158 and 44:44) 5cm (400:355) OS (P=0.29)
RFS (P=0.28)
Marubashi. et 2015 | 1981- |n=1102 No Not clear Not shown No
al/Japan 2012 | (577:525 and 329:329) limitation OS (P=0.7)
RFS (P=0.4)

nsilseuigunanisanfnsusay TACE (Liver resection vs TACE)

fisnenuidunnunefiuieuifisunanisiidasiuiay TACE Tuiise HCC BCLC stage B laedaulngdunis@ine

WUV retrospective study %3lu single center wag multicenter

1aa

Vitale A uagauz® las1saunisfine large multicenter retrospective study Tuuseinedng twelnsAnuly

journal of hepatology U A.¢. 2015 FIUTIToLARIMAT A.A. 2000 — 2012 Tnefnwieaiu survival benefit ¥04n73

$nwmae liver resection IiguAUNISEN®ILUU non-resection (locoregional treatment: LRT) lauA RFA, TACE 983ufiay
stage BCLC man1sAnwnudn fuae HCC Tuawdde 2,090 au  §Uae BCLC B 696 Au wuslu LR 171 Au LRT 327 Ay
wag best supportive care 198 A i median net survival benefit (median survival 484 resection - median survival

Y o

299 LRT) 999 LR 11nn31 LRT Tu BCLC B 49% (9, 79%) Toininnuideiifeidu retrospective study 91adl selection
bias el @3UAa LR i survival benefit fiRn91 LRT aghedaiau sislu BCLC A, B ( dfowien vurauinnin 5 wu. Taiil
macrovascular invasion Child-Pugh A, B cirrhosis wazil physical status 0-1) laz B sluﬂfjurgﬂwﬁﬁmaaﬂuéj’; Tooaniz

MELD score $88n11, 118U 9 Az, Child-Pugh A, performance statue = 0 - 1
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Jianyong L uazamuy® lisieeunansfinviuieudiisunisindnsnuiluduae BCLC stage B HCC fiu TACE
Tutszinaiu weunsaiusiilod a.m. 2014 Tu Journal of Medicine §thenay LR 433 au wazraengs TACE 490 Ay
Tneflu BCLC B subgroup fauendifivunalugiunnnin 5 @y, (fiugndneglu BCLC stage B usitlagtiugndneglu BCLC
stage A) ngy LR Sl8msnissendimnnninngy TACE Tnefidasnissendindl 17, 3 U, 5 U ogffl 91.8%, 84.2%, 70.8%

o w

lungu LR 1Wiguiu nqu TACE fiTldnsnssentindi 17,39, 5 asviﬁ' 87.9%, 76.3%, 57.9% agiltudAgy wazlu
BCLC stage B subgroup $1uaufieu 2-3 fou lnefleghatios 1 Aoufifvwesnnndt 3 wu. nau LR idnsinssendin
wnningu TACE Tnefdnsnissendingl 17, 3 7, 5 T eyl 86.5%, 78.5%, 65.1% lunau LR iisuiu nau TACE 71
shs1Ms50TIaN 19,37, 57 aguh?i 86.3%, 67.7%, 50.3% ot iliuddey ogr9lsinuly subgroup nau fitlsunuiou
faus 4 Aeutuld wuhdrmmasendintsaosnauliuansnaty dudnsnsdeTinlulsoenuiouasd 30 Yu liuansng
fiusts 2 naw uslundu LR Ssveznamueulsmenunamdeunningy TACE (mean LOS 9 fu Tungu LR, 4 Sulundu
TACE) sifsanudssomaifinnneunandouainmakidnunnitegnsdaau desrinvesmsfinuiiae i non-
randomized, @aulvg) HCC TusniAdeilll chronic HBV infection #so1aarlildidufunuaes HCC valan asu LR 6091
Mssendiafiuinndn TACE Tu BCLB stage B fifishusufiou 1-3 fou

Tada T. uazauz® las1891u multicenter study mﬂﬂizmﬂﬁﬁﬂu WUNSARUNIU cancer science, Japanese
cancer association Wile% A.A. 2017 WsuIisy BCLC stage B Ails3umssnwisensridasy fu TACE ne@nwilungy
BCLC stage B Child-Pugh A d1uau 489 Au wJungy LR 170 Au wazngu TACE 319 au uwusdesaanilu 2 ngu fie ngu A
Child-Pugh 5 Azuuu wazdisuauteulsitu 3 Aou (2-3 few) fuediliFunssndadl overall survival rate uaz median
survival snnninnay TACE eehafitfoddy Taongu LR fi8nsn1ssendind 3 9, 59, 7 T ogfl 67.1%, 54.2%, 41.5% way

median survival 5.4 T dunga TACE 8n51ns50nTindl 37, 57, 7 U egfl 55.0%, 32.0%, 22.9% way median

= oA

survival 3.5 U 8nnguifnwiwendes Aengu B Child-Pugh 6 Avuu Tdwiufeudws 4 feuduly nan1sAnwilainuing

q
v v

ANLANANSALYBINA overall survival wag median survival Yesvisanangs Taengy LR fi8nsnssondinfl 39,57, 7
T 08l 50.4%, 47.4%, 25.3% Wag median survival 3.2 T dungu TACE f8n51ns5ea¥indl 3T, 57, 7 U agil 45.1%,
22.5%, 16.3% way median survival 2.8 U dodialusssuifenunudeyannaslsmeiuianugiaavesssme
aji!u Vnlusaslsmenunaiiuszannsfiunnsneiu Snnadu retrospective study 398193 selection bias M6 uazfnu

\iEers BCLC stage B 7131 Child-Pugh A withy a3l Ao LR Warsanunisdnwiuuu radical treatment Tu BCLC stage B

78 Child-Pugh 5 Azuu wazswIueUliiAy 3 feu (2-3fow)
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a

Zhong JH uazAne™ lasienunsiinudoundsuuu multicenter study wewnsifiuilul a.a.2013 Tugdae

HCC BCLC stage B wag C #ifl Child-Pugh A wintiu $1uau 1,259 AU nay LR 908 A Wagnga TACE 351 AU NAN15AN®

o

NUINBnIINMIABTIAN 30 Tuuar 90 Tuveansaengu luunndeiusgaituddgveads nan1ssnwszeseTImudn

o

overall survival ¥8angul LR findingu TACE aghaillfedrAnynieadis lnengu LR $8n51n155eaT307 17, 3 T, 5 U ogil
88%, 62%, 39% Uaz median survival 47.4 g dungu TACE dnsinnssendiind 17, 3T, 5 U ag#l 81%, 33%, 16%

waz median survival 23.7 e Welasieilu subgroup lasdinskuingumuruInfevwIntasnd 10 gy, azuua

o o

Aaust 10 w1, WUl wan1sShwnseezenanudi overall survival veangu LR Aindingu TACE agafiled1Aty waz overall

v
v =

survival ¥adngurIAteEndT 10 9y, Andieg1litedAyneadia, wianguandnuiuieufediuiuieu 3 douvuld uas

o o

WIUeeNTN 3 fou Nan155N¥ITEEEe1INUI overall survival ¥aIngu LR Andingu TACE agnelied1fisy wag overall

survival FaenauiuIutesnd 3 feu Andiegeitudidsy wianguaun1sil macrovascular invasion (BCLC stage C)
wazlalll macrovascular invasion (BCLC stage B) nan133nwnsgese1amudn overall survival vaangu LR Andngu TACE
aehefitduddnieadn, wlanguaunisiiuazlilil portal hypertension nanssnwnszezeIinuIn overall survival

Y8INgH LR An31ngu TACE egnaditiedAn1sada ajufe nsiansanine) BCLC stage B menisiidn linlste1uuin

'
o w a1 '

founazduteunndutadendnlunisiianan wilimddedadeddyiazdenanon1nzunsndoundswngde Ao
1. an1N9INNUTRIRUNDUNIAR (pre-operative liver function)
2. USunsuiimdendaninda (post-operative residual tumor) LR Lﬂumﬁﬂmﬁmuﬂﬂw selected large solitary,
multinodular or macrovascular invasion HCC
Tungy intermediate HCC fn15@nwkuy randomized control trial 489 Yin L. wagans® weunsaiuid a.a.
2014 AnwUiauiiaunssnu resectable multiple HCC fiiiu Milan criteria (HCC 1 Aoufivwalaliiu 5 wu. wie &
HCC wiangniou welkiiiu 3 Aeu wazudayhoulivuinliiiu 3 9u.) fen1suisa partial hepatectomy (PH) iU TACE
wan1sANINUToverall survival 7 1 9 Ao PH 76.1% TACE 51.8%, 71 2 U Ao PH 63.5% TACE 34.8% waxil 3 U fio PH
51.5% TACE 18.1% aqﬂﬁamjmﬁ%’nmﬁamﬁﬁ’] partial hepatectomy & overall survival ﬁﬁﬂdﬂﬂfju TACE
970 systematic review Wag meta-analysis LUSBULAEUNTSNI8A1SHIGA wag TACE Tu HCC BCLC stage B

5 gunsAfiuly Journal Gastrointestinal Surgery U a.a. 2015 #is3usay 9 1e93de Wu 1 RCT

294 Liu W wagnane'
2 score matched cohort study Wa¥ 6 retrospective cohort study 31uUEUE HCC v luanuide 4,958 Ay
wUsdungu liver resection 2,281 Au naa TACE 2,677 Au KANMSANE MU 9 91897139 wuh nau LR i
Snsnasendinfiunnnitngu TACE viafi 3 9 uae 5 U eehailtddmeadin uasidnsniadedinanmasidinsnui

v

2 nguliuananeiu drudadiin meta-analysis 4 Ao fifies 1 Ade?idu RCT wantudlngdu retrospective

P 1Y

cohort study #1913l selection bias wazdsuiuideiidnutos

Qi X wazang®” 1as1891u38 systematic review Way meta-analysis WWeLnsANLly Oncotarget U a.a.
2015 sadaiden 50 1Aty anvimun 2,029 UATE TeTeinisinviisudioy LR uaz TACE Tuffthe HCC overall
meta-analysis #ud1 gy LR i overall survival 1nnn3nngs TACE ﬁu’ﬂuﬂfju BCLC satge A, B taz C LR fin11 TACE 9819
Fasau Iaglu subgroup analysis BCLC stage B naa LR fisnsnssontind 3 Juaz 5T INNTINGY TACE usignsInig

Na o o« < ] | W
5907990 1 U %aﬁﬂﬁaaﬂﬂqﬂmwmm”mﬂ‘u
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Table 6 M1519a5UlRE5IVRIBE19I8UNTANNINTINTTEATINVBINGH LR WWTsuiiieuiu TACE

Author/Country

Year

Pt. gr (BCLC

270 Noulngy

Treatment arm

(No. of patient)

Type of study
(RCT/case se-

Survival

Limitation

30 vianenou) ries)
Vitale A. et al/ 2015 | BCLC B LR (n=171) vs LRT, RFA, | Retrospective | median net sur- |- Selection bias
ltaly (single/ TACE (n=327) vival benefit LR
multiple) > LRT 49%
Jianyong L et 2014 | BCLCB LR (n=433) vs TACE Retrospective | 5 yr OS Non-randomised
al/China (single/ (n=490) LR =61.2% Most of HCC pos-
multiple) TACE = 45.1% sessed chronic HBV,
not representative
all HCC
Tada T. et al/ 2017 | BCLC B LR (n=170) vs TACE Retrospective, |5 yr OS Hospital-based pop-
Japan (multiple) (n=319) multicenter LR = 54.2% ulation
TACE = 32% Retrospective
Zhong JH/ 2014 | BCLC B LR (n=660) vs TACE Retrospective, |3 yr OS Hospital-based pop-
China (multiple) (n=266) multicenter LR = 53% ulation
TACE = 18% Retrospective
Short term out-
comes
Yin L. et al/ 2014 | BCLC B LR (n=88) vs TACE RCT, 3 yr OS Small sample size
China (multiple) (n=85) single center | LR = 51.5% Short term out-
TACE = 18.1% comes
Qi X. et al/ 2015 | BCLC B 50 study Metaanalysis LR > TACE 29 Selection bias
China (single/ 1 : High quality studies Only 1 RCT
multiple) 15 : Moderate quality LR = TACE 7 Publication bias
34 : Low quality studies
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miﬁmLﬁaﬂﬁjﬂwﬁmmxamﬁumimﬁ@

N3R5 liver resection Tu HCC BCLC stage B fimumanyanguednuiunaulasauIniey
suamnweailesunarnmsvhnuvesiuiidaudinnduunieudady cirhosis Child-Pugh B dlefansandnu
resectability Taeldmdnnisiiin ﬁ'aumﬁdagjl,ﬁm lobe A2 1aifl major vascular invasion laid extrahepatic metastasis

wagAmAziLInd future liver remnant finewiies AvzviliiUaglungu BCLB stage B anunsainwisnenisnisinle

M3Ugnangeielzdu (liver transplantation: LT)

Lﬂ‘]uﬁmmﬁ’uﬁagl,tﬁajw LT {uiimsthwidiniinsdnulaenisindaen HCC senluiimunuas underlying
cirthosis waksmnsuausiuilasuusnmaiisnnuiisntn saudesfasanidenaitiasil recurrence HCC wdwn
LT fedndusipaiinisinnsaninassiuuniiasegranunzaunasliussloviasgn
Selection criteria for liver transplantation
Milan criteria

wa@walneg Mazzaferro wavany Un.r.1996°° daulu gold standard Tu selection criteria

o v
'

voensUgnanee ey shliisnsnissending 4 U gefis 85% laeidovstnsil
- dulu HCC 1 Aoy Apslvunalaiiiu 5 @,
- P HCC vanefeu desdisuiuliiiu 3 Aoy wazusazioudesduualiiiu 3 .
- laif vascular invasion

- 'laifl distant metastasis

Expansion criteria of Milan
UCSF criteria
Yao wazauz®™ lelaus The University of California, San Francisco (UCSF) criteria TuUa.f. 2010
Fetagtuldsunssensuunsvaneitilanuntulunisdnidendtasiasyi liver transplantation fdevsdssil
- dulu HCC 1 Ao desflvunaliiviu 6.5 .
- fufu HCC vanefou FesdisrunuliiiAu 3 fou lnevuavestoudilvafiandodliiiu 4.5 w1, wasrwavewis 3
fousauiuliiiu 8 wu.
- 4 UCSF criteria lunsfiansan LT §theasiidngnissentinil 1 U uaz 5 U gl 90% uaz 75%
- PUIMUEIRINENISUEIE indication 91nA19E expansion criteria
AuiaanTsUgnaseorzduiiiifissnntunaludae dwalvifinisdia waiting time
Up-to-7 criteria®”
dudu HCC vaneffou desilduauliiAu 7 fou Ingvuasmmesieudilvafigasuiulaiiu 7 v,

1A8IIBNUNANISANINUIT HCC Adnlany up-to-7 criteria a9 liver transplantation fi8ns1n155eaT3n9 3 U uay 5

T ogfl 77.7% uaz 71.2%

wanNllain1sAnwises criteria AnLdongUi HCC WhFumsiiansan LT 8nunnuneg 1y Hangzhou criteria,
Kyoto criteria lagunausisnloiiia AFP ansaufiansanluineasinag ooV
PnanvgniiTnnuguINeeivrdosniidwiugiemniseiviy uaznisseiuataiaduenaaldinaiuiu

AatunsiasaunnsUgnanesuasmingaslugiae Child-Pugh class C Mldiaunsaii liver resection 1
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V9109159 liver transplantation
- Macrovascular invasion
- Extrahepatic metastasis

- Ruptured HCC

o v A

Patient unfit for surgery 13 ECOG PS = 2, 1U8311inl389018310 wioilsnuziSag1adunenndurnds active
wnuITIgan BCLC stage B unengy Sdnwaizves HCC dnleiiu criteria 4198y Aonaiansaninundae LT 1
ug Milan criteria Adstinandu gold standard ¥e4 liver transplantation Tu HCC
APASL guideline®™ uuziirinmsinuiiafigaves HCC Aenisrida LT uuztilddunssnwinsn mnftneuas
HCC winngan 59udedl graft available

a1 EASL 2018%%/AASLD 20182° wugiirinnissnwn LT Hun1ssneiusnues HCC Adnladu Milan criteria

Y el'

usilsinganiiazeingn Sslaifidoasuiieaiiu expanded criteria
Percutaneous treatment

au1909Ilenaneds LU Percutaneous Ethanol Injection (PEI), radiofrequency ablation (RFA), microwave
ablation (MWA), irreversible electroporation (IRE) tdusu Inetagiunuziniunssnuindnues HCC BCLC stage 0
Way A

1. Percutaneous Ethanol Injection (PEI)

WunsSnwilaenisan ethanol w1 tumor cell azvinliAanalnlunisneliiin necrosis wagviane tumor cell
2 nalnfe

1. cell dehydration Wag

2. small vessel occlusion

2NN"159 ethanol %@JLﬂﬁwzj%aamé‘am vna1e endothelial cell hay platelet aggregation auLAA thrombosis

= I I [ ] (62)
YUNYLUNQDALADALAN | UU

- Uaustlunsly PEI©?

dulngldlunisdnu HCC Afshunuliiiu 3 dou usasdeufivunaluiiu 5 v
- amuves PEY

finmzindadonsh (thrombocytopenia)

fruRaunfvesnisudeivesden (coagulopathy)

Portal vein thrombosis

Extra hepatic metastasis

Child-Pugh C cirrhosis
(62)

- ANITENSNYRU

1091949

o—s

)
H96U (liver abscess)
fidenanrsonsuldenludosying (intraabdominal hemorrhage, hematoma)

fnshneniaauui? (cholangitis)
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2. Radiofrequency ablation: RFA

WENN15URINITINWIFY RFA fie msilmAnanudeuiifouuziseauin thermal injury Aoisaduzise
TngagyiliAnsunmeauieiudy imeversible damage Tavgamgiivesnnufoudifouusiildsuasiigamnisewing 60 -
80 ssangaldea lngldsyeziiarseaina 4-6 Wil mnldauiouniniiunit 100 ssrwaldes
sdamaliAnnslvsiveatounzids Faaznanaiduawuiuanniou sl tissue flogiseenlulfiuanuiouliidiud 1in
incomplete ablation dieusglndfunasaidentiosnit 3 uu. mudeussgninliidesannisivavendon
Fliianudeusiniiuinadu Bendy heat sink effect Fafidusnanmdvnilefiviiliin incomplete ablation®
Tagvild RFA sinldlunnssne HCC Tungu small agléinan1s3nwdl & complete necrosis ¢ 80-90% & HCC
gunlaiAu 3 vy, (66,67) 18 50-70% &1 HCC fauna 3-5 4. 07 yonanniifdidesdaluniveanainnisvinlunsdi
HCC oellndiu dome wes diaphragm iflesanenaviliiiAn diaphragmatic injury 16 38 HCC fleguinaildmausiv
ffllennafiaziin intestinal perforation Wie HCC ﬁagﬂﬂﬁ pericardium AonavillAna pericardial injury 161
dunnzunsngauues RFA wulatpeuin (Jeenan 1%) lawA intra-abdominal hemorrhage or hematoma, intra-ab-
dominal infection or abscess, biliary tract infection, pleural effusion, pneumothorax

{1 3 3N ineanuwansAneieafunssnu HCC BCLC stage B feidsnssnusne ablation

unuAn15¥i1 TACE 5189711150989 D’Avola wavans"? 1 unsAnwuuu retrospective single center vasUsinailu

WU SRR A/, 2011 WuUdEUae HCC e 359 au 1T BCLC stage B 101 au wtsooniu 3 ngu fe
mjuﬁ%’ﬂmuw radical treatment (percutaneous treatment, LR, LT) 35 Au ﬂzjuﬁ%’ﬂmﬁw TACE %58 TAE way
Sorafenib 55 AU LAXNGLTIINHIMINDING 21 AU HANSANYINUIN radical treatment T§ATINNTTOATINLNATY TACE
Tnengul radical treatment fi8ns1nssendininde 71 ieu nqu TACE 24 1oy egiitoddynieedia
winndeyanisinudslividede osndeyanuinngy radical treatment d@lugj3unsinwidne liver resection

1% v oA

somndnsfinwiiaivayuanuidedrsiu Ae n1sfinwives Ho EY wasani (73) 1un1s@ine retrospective single center

o

yosUszmAanigeniEnn weunsaaniilel a.e. 2014 wuddiEthe HCC 516l 254 au U BCLC stage B 105 au Ty

£l
v

BCLC stage B Uithelasunissnwieie LR 21 A (20%), RFA 23 AU (22%), Locoregional 51 Au (49%) Fsdulvavin
TACE Han1s@n®Inuin RFA 1805111550309 1 11nA791 TACE 91097961 Wunanwlddens 2 suiidedrdesecdu
retrospective study AvinsAnwiles center 1Ay

siaun Pecorelli hazanz!’

FIEUNTANWILUU multicenter retrospective study U83UszinABAG
wewnsANLUA.A. 2016 TEUae BCLC stage B 456 AU A0 21 T5ane1una Wsumssnwaae LT 9 aw, LR 41 Ay, RFA
e PEI 95 A, TACE 233 AU, Sorafenib 18 AU, Best supportive care 39 AY, Non-evidence based treatment 39 AU
NAMSANYINUISEEENAINToNTIARAY 31 Lou fUae BCLC stage B uanguilésulsslovtiannmssnwiee
percutaneous ablation

APASL®® wugiirin RFA Wunssnwusnues HCC fiduundeuldiiu 2 ou. lu Child-Pugh A uae B, RFA
Wunsshwmadendnnis wenwmilearnnisendn Tunsal HCC Hauinlaiiu 3 wu. Sliiu 3 Aou
AASLD ¥ 20182 wugih Locoregional treatment Tu HCC T2 w3e T3 #ilaifl vascular involvernent
Tnelallduusiniisleisuilarinin38us dmsu BCLC stage B wuzthinfinnsaninwisie Locoregional treatment
Tuﬂiﬁﬁﬁéﬂaaiﬂawuﬂiachﬁmlﬁ, mnldaunsayin TACE/TARE 19 fiansansnenaie systemic treatment

a3U percutaneous treatment 8199ilUseleviiiugUie HCC BCLC stage B wililowe BCLC stage B
ﬁmmmmﬂwmmaaﬁﬂwﬁaﬁu stage 4 ilngalifindngumadvinisednelsednvatiuayu Jies expert opinion

KaITNN5NYIAIY RFA $993710tu HCC ATvUNANINNIT 3 4. kay 31W3UNeY HCC 11nn31 3 Nou
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3. Microwave ablation (MWA)

Jun1s§nw small HCC 1wdnnas thermal ablation Adnefunisyi RFA Tnevinnisuassndu microwave
mmﬁqmmﬂaﬁ’mgu microwave L%”]ﬁ tumor cell Lﬁ'amm%'auﬁlﬁm‘ﬁﬂu tumor cell ’sjﬂmfﬂ 50 aerwalled iadu
coagulation necrosis AUM931891UN15ANE (75) W31 MWA i completion response rate Qﬁﬁd 89% #8n31N15509
e 1,3,57 aguiﬁ 93%, 72% Way 57% AUEU wazkansnwaEAlunsantou HCC Svuntioanin 5 @,

- AMBUNINYRU

viethiRius (bile duct stenosis)

Hideneonuionauldonluteiag (intraabdominal hemorrhage, hematoma)

fideneantutesen (hemothorax)

WAsU (liver abscess)

Irreversible electroporation (IRE)

Huuansslmilasnisifeu HCC feonszualuiharusedndgs vidafiauilu (Nanoknife) Wun1salagldidy
aeetio 2 Lay (2-5 wew) aeardluludunus tumor lviAanszualniawsinedndasiis 3,000 Taad Tnanu tumor
cell dsmaliiinguuman (manopores) $1uunn liAnnsmiea15ves tumor cell (apoptosis)
TnglsiAneusousenuvhameidefotades Jsamnsalifufeunssedindnaandon vieveihdldesnsuannsie

Nan133nwIAdeiU RFA fie alinanisinuiideldfufouiifauatosnit 3 4179 uinns¥nwide IRE

Y o w

fedrnalunsaliinew HCC dvwnlugindt 5 wu. gurenldnTesnseduinla viielinneilawuindwie

Systemic treatment

PndisenuRanIsinevenslden molecular-targets drugs Iuﬂfju multi-targeted tyrosine kinase
inhibitor §eEN sorafenib 151ed A.M.2008 fimuin M3¥nwEae HCC Tuszey advanced stage Wuazdnld w3odu
AAIINNISINYIAY locoregional therapy uudadeeni %L‘ﬁmzaznmmﬁam%ﬁmad@'ﬂwl,ﬁal,ﬁﬁmﬁu placebo

pgslipdRynsena’ "’

) wiannniy sorafenib Inaneilunissnwinunasguilésnu He
Sorafenib
Juendnwwzdalungy multi-targeted tyrosine kinase inhibitor
ﬁaaﬂqwéﬁuéu’ﬁmsﬂizgjumil,ﬁiy,maﬂL%ﬁ‘ll%ﬁﬂ L E“J’Uéjﬁﬁ Raf, vascular endothelial growth factor receptor (VEFGR),
platelet-derived growth factor receptor (PDGFR), c-kit, fns-related tyrosine kinase-3 receptor (Flt-3) wag RET
fin1sAinudnads 2 Msfinwfild sorafenib Tuns¥nwn HCC fa SHARP study (Sorafenib Hepatocellular

Carcinoma Assessment Randomized Protocol)”

e91ulay Llovet uazAny 59UTEUY unresectable HCC
wazLdiy Child-Pugh class A cirthosis §112u 602 au Tnglifen sorafenib aun 400 un. Suay 2 Ads WIsUREURY
placebo nuinguiilsien sorafenib finsn1ssendinlassauAniingu placebo lnsszaznanssondinlasadslungs
ilé7 sorafenib asﬂiﬁ 10.7 Wwiau nay placebo 7.9 wiau s3udadl radiological progression fiunundneedivedfynieadn
warn1sinend 2 :1ea1ulee Cheng wazamz™ \Jun1s@inwn Asia-Pacific study %aﬁﬂmﬁﬂw advanced HCC waztu
Child-Pugh class A cirrhosis §1uu 226 aululsemadu inmala Wwiu lneSsuifisunissnyinagel sorafenib vu1n
400 1in. Juaz 2 A WiBufeuiy placebo wuinguillden sorafenib fisamnssendinlassauiniingy placebo e
szoznassentinlneiadslunauild sorafenib oeffl 6.5 ey ngy placebo 4.2 o waznguitlden sorafenib fszez

1IA1ve1 disease progression WIUNIINEGN placebo (2.8 Wwau Wisuiu 1.4 wiou)
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NaT19LAL99NeN sorafenib Awulea tawn diarrhea, fatigue, hand-foot skin reaction Wudu
f5enunsfnyiuseansnmuesen sorafenib Tun13snw intermediate stage HCC l@sunmsativayuainuane
1398 19U Global investigation of therapeutic DEcision in hepatocellulat carcinoma and Of its treatment with

sorafeNib (GIDEON)™. SOFIA®® INSIGHT®? panisanwmuinssesinaIn1ssendinaes intermediate HCC ASnwndae

) FalnavAeeiunnssnyiaag TACE

sorafenib La?isagjﬁ 20.6 17U, 19.5 Hou® uay 15.6 e

waNaNeN sorafenib Faflenlungy multi-targeted tyrosine kinase inhibitor F¥BuBn WU regorafenib uay
lenvatinib LLasﬁmsﬁ'ﬁummsﬁwmmi”ﬂmmﬁnﬂzjuﬁl,%ﬂ’j’] immunotherapy Imt.awwﬂuﬂa;mﬁﬁaﬂ’h immune check
point inhibitors 431 ipilimumab (anti-CTLA-4 antibody), pembtolizumab (anti-PD1 monoclonal antibody) ka
nivolumab(anti-PD1 monoclonal antibody) ImEJWUdWEnﬂduﬁgﬂﬁmmaEhaimL%ﬁLLazLLamﬂﬁLﬁuﬁwizﬁm%mwmmmi
%’ﬂm:uzLéwafmumwﬁmﬁgwiammmgmumeaawizﬁm%mwiumi%’ﬂmrg"ﬂ’w HCC

aglsfinnu nsAneINsshwndag systemic therapy lugiUae HCC agusuentisuszananmlumsinuldineu
Freenn esanniitededuiiddalunsussidiunissendin sldun underlying liver dysfunction voarUeies APASL®
EASLY?/AASLD®? wugihuuanmanssnendululuwuaiientu fie sorafenib Wun1s$hwiinsnues advanced stage (BCLC

stage ©), Child-Pugh A ¥38 stage wsn€ filsiwanzfu locoregional treatment

Chemotherapy
Tusfnnssnw HCC Feogadivrdadslildfiussansamitanunniiisuwniulutiogiu dduiagtuinismdn
puadvIvaslnlinning 1wy oxaliplatin Aifisenunansineinfivsansnmilunssnuuzisdussuumaiuens
WU NTENEeMS, aldluguazanldns, duseu nuadnsIeInsShuiinwesenaiitae SuinsAnwenaiiviiad
aunsaldsnwn HCC
- Mono-therapy regimen
Doxorubicin ugnaivtnvdausniigninanldlunisinu HCC uazlinadnsiinaula® wlumeUjin
Doxorubicin lagninluldlu DEB-TACE wnnin
- Capecitabine
Wusnasividnsdasulsenu fezaswdu 5-fluorouracil (5-FU) sazdnana DNA synthesis, ¥1l% tumor
wiAulathas Ja9u role Tunsldiilesnu HCC Sneaunanis@nwinuy RCT® fiafuaufedimsfnuidiouiou
nquitldugnaiivnia capecitabine fu placebo nanuilsnsnsialsneniianndi (53.3% Wieutu 76.7%), szeiam
#i tumor progression LN (40 Weu Wiy 20 Wew, P=0.0046) uazdnsn1ssending 5 U 11nndn uilidunnsig
AuogelitodAgynIeadf (62.5% Lieuiu 39.8% P=0.216)
- Politherapy regimen
guaiiu1Ungns FOLFOX4 Fausznaudae fluorouracil, leucovarin wa oxaliplatin f5181un15ANYEY
WUIEUIe advanced HCC f§nnmssenTinilesnwsny FOLFOXA Andnmssnunsie doxorubicin itesiindien i
progression free survival fin1 (2.93 Weaw Wiy 1.77 ey, P <0.001), NM15M8UALDIRENITINEIANTT (8.15%
Wiguiu 2.67%, P=0.002) TmaﬂiﬂwﬁdaﬂmﬁﬁmmLﬂﬁﬂﬂﬁ’ﬂgmﬁﬁaﬂ’sammmmaaﬁaulﬁﬂﬁqﬂam FOLFOX4
IesunissessuinanunsaldlunissnwigUae advanced HCC
- GEMOX regimen
Fausznausie gemcitabine waz oxaliplatin 1¢7Qﬂﬁ1mﬁﬂwm%LLiﬂIumu%iﬁ’aquﬁawﬁwmﬂmmj AGEO™®
Tuns$nwgftae advanced HCC manuiiisasmsnouauassiensinwegil 22%, progression free survival agjfl 4.5

\WiB, S¥82LIA1Y tumor progression 8¢l 8 LAoU LardnIINNTTONTINlAYTIRALRLN 11 oY
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asuinnnmsfnenuienaiividaiiusslenilugiie advanced HCC widwsu intermediate HCC

galaifiuseloviindmau

Radiotherapy
- External beam radiation

HCC 1 radiosensitive tumor udduifiueterzinusesadlésh anmsanusesadldifies 30 Gy whiu witagiu
fnsiaumatianisaiessdainnieusn (External beam radiotherapy) Wueehann taeld CT-based conformal
pallning Ao mATIAN19A853dILUU 3 TR (Three-dimensional radiation: 3D-RT) kazn1521859@uuUUSUAMLLTY
(Intensity modulated radiotherapy: IMRT) sﬁaﬁﬂﬁmimzmsﬁamaq%’ﬁﬁmmLsﬁ']gﬂm'aﬁau HCC (conformal) Tuwaug
WertufiaunsaanUSnasdnesfozdades shlinsaesdiienuvasndesesuinnty iesnduilueteayil
wisulmmunsmela slisuinsanesidonamandeuly Jdinsimuissuunmineunisaiessd (mage-guided
radiation: IGRT) w3esiunisldnimeneise 4 &R (Four-demensional CTscan) ilvin1sanesadiinnnugnieuas
walugunndete

- Stereotactic body radiotherapy (SBRT)

Junsanediduiinagaludatiow HCC Algvnstvuasunisliudrann CT scan, MRI wie PET scan lnenns
aefadarliUinaiddendiganiimsaneiuuund uassnieiataiunielu 3-6 aduriniy Tuvusiimsansduuuund
Fodldinaniiadu 5-6 da @ﬂaaﬁmmsﬁams%ﬂmﬁw SBRT laun fiau HCC vwaynna 6 ., fow HCC LAy 3
fuviia ustziundsiesdivuiationndt 3 s, uardivuafeuravmesaiulsifiu 6 s fou HCC agsaneToasUnii

o

dAeeg19tioy 0.5-1 . Jusanlasuiinuinnin 700-800 au.wyl.

o

=

nmsAnwlutiagiunuin SBRT Tugthe HCC Winamssnwndiiniiswsls Tasawnglu HCC Affounidn &
reponse rate Uszanad 40-90% (86,87) figmsnn1ssonTindl 2 T Uszanas 90%° dagtudlifiviinaunsaie3sdiiu
1sgudwmiumaila SBRT MinsUSuAuUSInansansusneTUlUITA TS HCC, normal remained liver
WaZFALMIIYDY HCC
- Charged partial radiotherapy

£

Charged particle fithunldmsaadnluilagiiu 1#un Protons uaz Carbon ions fifedfe anusalisaduianags
fisrpanisludiafou HCC Tnefinieriuvesdssdinudilu srenmeagliusinasiditosniinsanedduuuund wauiled
auEndafidesnisveanisaedidudingliififednseaiseenindn ﬁﬂﬁﬁnmﬁagﬁﬂﬂ’jﬁau HCC aglasussdtosunn
YoLdsve9 charged particle ﬁaﬂ'ﬂ%’]aqaLLasﬁmﬁﬂm‘Lumansmmﬁwﬁ?u

HagtudilifiinAdenuy RCT vuelvgfidnwiAeafulssavsamuesnsaiedsdlunisinulsa HCC Tngly
APASL®® fungtilyf SBRT uag proton beam lunsinwmadentlunsdifisnundies local treatment udalsidnsa
Tag RT llldmaefiudnsnnissendin uaz RT annsaldifunsinuauennslunsdiifuziSanszaelunszgnudd AASLD
20182 szl umssnvimadeniugtas T2 vie T3 filiifl vascular invasion filiianansaridaldvierih LT 1y vas
NCCN® uaz AHBPA®® laszylsd RT WunissnwmiadenlugiUae unresectable HCC 3l transplanted candidate

RT winzfiu well-compensated liver function (Child-Pugh score 1nnni13awvindy 7) wazil adequate liver

volume Tuusnalilalausadanewas
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asu

Tulagunissnun HCC i guideline wuzihmnune wazlianudnaniluun uilupanuduess masnwgiae
HCC fanududeunariifasdedugiiisatounnuneg wWu underlying disease va3diuLas, cirrhosis AvilwsuTian1aznis
YINUARAY, LAaYAIIY aggressive UBIR7 HCC L9 yanniifisluasnsdndanisinen modalities 3u Snududadei
dnasioUszAnsnmunIn1sinw

HU38 intermediate HCC (BCLC stage B) ﬁmﬂwmﬂ‘mmmm;iiﬂwiumjmﬁma U faust Cirrhosis Child-Pugh
A lUaudia Child-Pugh B fiflanmznisviauvesiulid, HCC Aigadu limited tumor (Au Milan criteria widntos)
TUaudls HCC Aiflvunalugjann Suanedou (large, multifocal) fupnuvaInvansdl Swiliiuumesnssnuday euide-
line umnsnaify Ssliifiarmdaauiiane mstnuddy RCT Mhsufumaisandu wWislilawmaasuiiuiuey

mIguasnedie HCC mssnwsiuiuduiinanavanan wu Sdunmd wmgdsdsusnw dasunng

agsumgNzise o1gsunndlsadu Wi WislildiBnsihviifuazimnzauiigniudUae HCC usiavsne
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