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Pasuzi5Iaunagadftoulfuninans ' ldun 1w Okuda
classification, Barcelona Clinic Liver Cancer (BCLC) Group classification,
French classification, TNM classification, Chinese University Prognostic

Index (CUPI) classification
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1. ANBMENNINRINGIaINawkadanAWLIINAUNIEAULTY  (Cirrhotic nodules) LAZNLIIAL
(Hepatocellular carcinoma) 91NN190333 Ultrasound (US) Computed Tomography (CT) uaz
N . v,
Magnetic Resonance Imaging (MRI) Tsid@nwlaluaraauan
2. lunsdingihofiomiuazeimauses ssdwianduuzddy Wvinnissiasa CT wia MRI
3. wmakan1Ine ash
1) Conventional ultrasound
. @ o = e A 6 A ' (Y o A 4 A
i, drinsarmnduiifunndnisagmoldmiaiuquniienavesisiunng wis
gnatdunnngnlasumsiineusunIasia US aLéu
i. lunsdiinniama us vldenwleaneclideyalinudin sugthegdinedu
wIaauilvwalanann wussnldaafudndis CT w3a MR
2) Computed Tomography 23@3573628LA389 Spiral CT lagnaiinnsaTaalsdsznay
Talene
i. Non-enhanced scan
i. Multiphasic scans atn9tasdasil arterial phase NIaUszanms 25 9 35 Aufi
% A = e A A o A =3
NRINAARIINUIIENNINROALEEAAT Uaz portal phase 7IaUszanm 70 019
90 AW
v A a o oAl =3 a
iii. Delayed scan @19azlidayaaidn sansnvldfinadszanm 3 G 5 wifl
iv. Slice thickness < 5 NUARLNAT
3) Magnetic Resonance Imaging
i. Pulse sequences U3znaueag
1. In-phase W8z out-of-phases GRE T1W
2. T2W #3a T2W fat suppression
3. Heavily T2W (option)
4. Pre-enhanced GRE T1W fat suppression
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R

. Dynamic post contrast enhanced GRE T1W fat suppression

i ' o v A . A 2 Aa A
a. Dynamic scans atindwasaaddl arterial phase NLIa1Uszu 25 D9 35 IuN

Wae portal phase 1381 70 19 90 w1l

=)

b. Delayed scan 1 5 f14 10 Wi (option)
AN A X v o .
c. lunydtliuiilaias lesion enhancement lAvnAW subtraction
817U MRI contrast 813RNTaME extracellular gadolinium %38 tissue-specific
contrast (1w Primovist) 7 L6
wnlT Primovist GadLiy hepatic parenchymal phase 71 1781 15-20 W71 BRI

Primovist @28

4. TaUUSUINITINYITURA

1) Ultrasound

2)

iv.

UVaNWENBRNWLANURIDILNIZAY 1% ANIzauuTwIall wIane portal hypertension

A = qo' 1 v =} 1
wIaNunluzasviasnTa bal

i. TeyainsInudaudadnd niluud 91U IR VaULA echo pattern UAz

ALRUIVDINDY
ﬁagmﬁmfﬁ_l vascular involvement

o A o .
YoyaLNyINY bile duct involvement

CT uaz MRI

Vi.

Vii.

UVaNWENDRAMWANRIBIIZAL sulinzauudsviald wian1iz portal hypertension

=) a q; ) v =) [
1’158&]%’11%‘]58\‘]“/]8\‘1%58‘11]

ﬁagmﬁmﬁuﬁ’auﬁ@ﬂﬂa N9 TUIN YUIA VBLLVA density ¥I8 signal intensity

URZAULAUSVDIN DY

iii. UBN enhancement pattern

.ﬁagmﬁmfﬁ_l vascular involvement

e

~ [ . .
ayaLNyINy bile duct involvement
iagmﬁmﬁ'mﬁmu PYUIA A LRUIVDIADNUARDS

ﬁagmﬁmﬁ’u distant metastasis
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[V ® o [V
LL%'J‘YI']\‘]ﬂ']'i‘Sﬂ‘]SV]Ngl;'i\‘]@lﬂﬁ')ﬁlﬁa gnNIIN

UNHI
Hepatocellular carcinoma (HCC) iluuziSsdguninwuainnigavesdy unzSsnwuann
ouaui Aaiuiasas 5.6 vasnziianimua’ wulwwamesinnaiuweandsdszinm 4 i G
A Aa & o A A ) \ A o & o o
WoTiannuniaudgugiimlandazldanimiliduan wsnduaungnisamsdudumuluweans
o o A a = & an & o x> =*
wazduduFlunangivaiangmInNuzIINe auanisatvesdiholndmlangefslszan
560,000 audall lasdszanuaTmiadudiholunitiadoaziusanidodlduazniduewimeziusan
& XA o A Ao o A o o o ~ a A ) = &
nikfasnniaduasenaagfe hizdudneud uazd midugnuaznizauuds ludminalnoun
nnafanTIuTNlasaniuuzSuied wuginmaniuesdlsananiedy HCC Wusuauniklunamy
wazduaumalwwands 1899 nuzTILNuAINUAzIEIUY
) A o @ o A A a A =
Tugranasuan danmimsvesyihe HCC digaag Imawensoilsan i@ iasannuzis
a ¥ Qs 1 L a =3 1 v 1 U a v =3 1 & o 1
shafdanaznuiididulad nuwinnadhgidinien mafadauuniannninieunis
% a 3 s ni I s ~ s s 1 1 v g v ada 1 v = ' dl
uazinaziiauzSsluauniduauuds Jaspainansnalinssnmnaieitas g Tlldnadivinnaas
lugreszaznaFulNAIwn Smsnawinainnssnsaedtans 9 ageann nsinsneae
e 13w mifaueanazaadidngiauuziTauniianis (percutaneous ethanol injection),
MIanefanNTIaI8ANNTa (thermal ablation) uazmMIsnE@18ATldasadilndaamznuae
U { ¥ U ¥ o K U J
paLfwRaanLAnIiaunziy (transarterial chemoembolization) ldanldinwngile HCC anndu
' A [ o L. ' ') §
atn9uN Tauwarnamainsudumsnsuuuusim (palliative measures)® udluilagsin HCC Nl
YW BWENUNTIENDATNTALTIA LNNMTINHI8ITAINET BenelsnauITnssnsusss
A o @ . A e ad A | @ . .
HCC NaaNsnnIINalime11@ (curative treatment) ﬂ"lmwawq@ﬂamsmm (surgical resection)
wdililszanadosar 20 vaefiho HCC whituiagluanmwmanzandamnidainm® luaumaaazdl
o U dl 1 1 Qs J dl a L L U
Pwngihsfinanzaudaniiaainniwiasanianuaszainluniamadaniasmgthe HCC

2. ¥
Tz SudnuInt%

NISHIAAALINEY HCC
=~ Y
n1ﬂ@angﬂaﬂ

o

msiRendihefminzauduimAyNgadonaraInMInNGgeInm FaAYFILINABNIRUAY
FIUNINTIINNITIRNG LT ultrasonography, spiral computed tomography (spiral CT) a2 magnetic
resonance imaging (MRI) lagsrunumsdeasnsiuuasitasluuneneg dafumsdsaiivawinus:

ALAUIVBINAUNLII migﬂmmlaaLé?mﬁa@msﬂué‘u LRSFANVRIAUNIINNEANA b nan®
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a '

96719 9 a9 NARsUNN TG oA RININITINIUNBABUNITHIAG  IUIAVBINDUNELT
AnNNzaNAaNIHNIAANN LUAK 5 1uALNas WIzwuinlaniaianandn ¢ (daughter nodules)
uasuazlananIgananaan lnNaTNINTIIWIANLTINANNGT 5 audituas® adrelsiany
= 1 £ = 1 1 > o % = 1 =
nnsanenuitrwesasnanuzssldlidessaanlwvnisuanweinsoilsaiiasasiaifon
VNATINLINIWIAVDINLSINUINNTT 10 L TUALUAT ALIRNZFUADINNTHIAG LaLaNIZIUn TN Ll
2388u 9 Aliwnnzauiiuds wngldinssnsuuuusimaiedunlinssnunnadansiss
Aaulng 9 16© lasayddarulunaiidauz3ady (hepatic resection) iaNasaniauuztss laun
vziSIauNInmsuwsnszagludsidufond 1A 15w main portal vein W3a inferior vena cava W3@
right atrium, dzSunwslUeadenzou 9 wu Uaa denthimaes nazgn e (sHnzasa Ml 1)
Tagm lmsnnaaaun laidn1izaunds aunIndaaduaanlauiniisasa: 70 1Haga1n
Uszansiossy 70-80 aIuziS9auLAalnANZAULTInTalInaUITaTd AInUNNTUIELARANTYINI
% . . & A { o o ' =~ { { a o o 4
28900 (liver function reserve) LIURINEIAININDNDLNRAILNDRBNLRLINIIAAALINUAINIAG
(postoperative liver failure) NM3Lazidiuens Child-Pugh Scoring System (21@/%37-013197 1) \DUEIN
lanuadisuwsnais™ lu Child class A waz class B astwdatiiaqay (liver volume) afngiay
Yaeaz 40-50 1Az 70-80 eNUAIAU &2 class C hisnunInaaay latazfaiiuwtaiulwnisinaasy
A o o ' < P < . & v A a o o 4 o @
(TRAYBIAMBEEY 1) aen3lsnanyiNeunTy Child class langidlangnIAAAUINERAINAR b
mynsangthouny 9 uszmiguagihonasiidaadlndgadsiianuddyadiun
o o A ° o A ' A oA )
Tuusgarduiinnsdsziiwnisniuaesaulasi®ou 9 3w Iuﬂi:mmyﬂquumﬂm
indocyanine green (ICG) clearance test lumsdszifiunsynnuzasaunauniseinga ™ (urugdi 2)
TagRaTanySu1osuadans ICG IRaamansidanidaaa lusr 15 mﬁlu;&”ﬂ’mﬁﬁm bilirubin
Unduazliiniizves ascites N1 @URTI2ANNFTUENLRIT ICG N9UNE b LA AN LR TTzaL

815 ICG luilRaan 15 mﬁgﬁﬂ&immz@iamimé’ﬂﬁuaaﬂvlﬂmﬂ
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a

UHWDAT 2 N15U3 B39 2290UlAY indocyanine green (ICG) clearance test

Ascites

No or controlled Not controlled

\

Total bilirubin

Normal 1.1-1.5 mgrsdl 1.6-1.9 mgsdl >2.0 mg/dl

vy v vy

ICG15 Limited resection Enucleation  Not indicated for hepatectomy

Normal 10 - 19 % 20 - 29 % 30 - 39 % >40 %
Trisegmentectomy Left/Right Subsegmentectomy Limited resection Enucleation
Bisegmentectomy hepatectomy

¥ o U 1 k% & a
wannitasAieiean1zasile (performance status) FauedauiaNe SimunIaLiu
l@ananmeiaas Eastern Cooperative Oncology Group (ECOG) (mﬂwuvn-mﬁaﬁ 3) NAIWINTY
Nﬂé‘@lugﬂaﬂﬁﬁ scale 0-2 swithehil scale 3-4 manzandemsrinan (zitazadamsyir 1)
d' U =3 o o = o I 1 v =3 o YA dq' 0/ d' [ s
iasnngihouznfedudnazinzduudsiudisdviliiinaseailedunaanaida
panlada1ne wazdIurmbadudiuiiinianaintiiaaauaaninusIALAa8nIIN1TAY
U s g; 2K Adada d' AI a d‘y . 1 dl A ar [ > .
20961he asuAsiITMaNei S ouladudunmianenaInIE@a (future remnant liver)
laun1sgaidulian portal vein BaddUNGaINITIZHNGALE188N 3T portal vein embolisaton (PVE)
o 1 [ . 6 o a A o a . < o v
azrnluszezriawin@a (preoperative) LaaaUlunduNnI PVE aziian11e apoptosis waztdunanil
& @ A A V] ve = , o oa £ ' ' ° v A . o A oA
raaaulunfun l'ldsu PVE Smsusis@nfindnacnaann sanavinliiia hyperplasia 189@Usuiiafe
(future remnant liver)
PVE a1u15avlelae transileocolic venous approach, transhepatic contralateral approach
VEh) transhepatic ipsilateral approach laonald aziansan PVE Iu;&”ﬂ’mﬁﬁ predicted functional
liver remnant #aan3in3asaz 20 waz 40 1u§ﬂ’mﬁﬁﬁuﬂﬂaua:ﬁnﬂ: severe fibrosis %38 cirrhosis
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1l298209N13HIAA
POULUATDINIINIAG (extent of resection) VALUWIAANOUNLLII (surgical resection) WAz
perioperative transfusion 1l 3 faibnanfianAyAinsansiuIANn
wanMIENFaNzIGURanTINanBT1A (curative) W1TINGIR

1. wenewlildvauumadarouuzss (extent of resection ) attosfiuwidadia 1 oudiuas
JouUnan

2. WenenuaalA laaunIeinIAuesal (anatomical resection)

3. wmmulﬁﬁﬂ’mﬁﬂLﬁa@izmnmﬁ@ﬁaﬂﬁq@ laglfinafialunsinaadns 9 11w hepatic
vascular inflow occlusion, lowering central venous pressure 1Jua ﬁoﬁmai’mﬁ’u
mildiadesfiotelunmsinga wou intraoperative ultrasound (w”\i'amﬂw,mumimﬁ@
%ﬁﬂlﬁ'mlﬁmﬁa@lmyjﬁ’]ﬁmu), ultrasonic aspirator, argon beam coagulator, vascular stapler

Wuan

1 L% ) % & o
miﬂgnmﬂmumwsuummu (Liver transplantation for HCC)
A U & e 1 [l 6 A % A A o I 1 v
iiasnngihouzfedusulngazumuunndidalingnainannuiiuazniadauuiuedas
andsliaanIninmeismadald minslasnisUgndodu (liver transplantation) 3415un1s
o A ad A A Ay aa & e o A & v & .
N BN TnieTeldedfe Hun1sdaauidueanninue aalanamInauidulnivedlse uas

FIRINITDINBINNZAULTIA8 (10712

6 o 1 & o 4 1 1 Y a o o [ '
mmenmﬁuﬂﬁﬂwmwmuﬁmmxaumamsﬂgnmﬂmu (zitavasa e 1) laun
1. NAUNLLSINAWALINAUMWIALANNTT 5 LTWALUAT
2. HanuzSINirasiandaslainwinlaitin 3 NouLazlaazmawITWIALANNT 3 LIUALNGT

1 . .
. Vlm} vascular invasion

w

4. ldfimsuninszangldatonzan

Tagtiudslafimafinusuuy prospective randomized controlled trial 13puifinunan1sinm
FWINMIENGAGY (liver resection) Aun1ILanenudy (liver transplantation) Tugthuziisdu nae
mMowaImIaavedgthenizesnguldouandnudaludienyi liver resection a13aziifym
o . . o = ° A o = & o tS
aue (liver failure) 9nnMzauwds Jymnmsaniulsaauudsanntu msnauaduti (recurrence)

>3 ‘ﬂq‘ o 1 dl A 1 U n:i v o ¥ . .

vasliauziSlwiadudunmae sruludihonldTunisinmday liver transplantation 81awuilnym
mshivauwasaulna (graft dysfunction/rejection), M3@aLlia (infection) wazmaLialnaivas

launSedaauiiulialdiiannenanlduin (immunosuppression)

q
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mﬂmm@;ﬁummmdu%mﬂai’mm"nmuﬁay LATNIIIOTULIINAALDIIZUWIWNINALN

v

= @ o a 1 s =3 o Y dl =) s ~
6-10 ifau asuunsRasanisdanasauluunisduazmanzanlugdiooniinizduuds
Child-Pugh class C laianansnrnga (liver resection) lei Tugthafinsvihauasdudafiag uazaziis
' = o . X = @ IR s ' ' & o ~
atlu lobe 1a lobe %y MIvi liver resection WiamsinsdIBATaRATIBLIY Wazdunisinmn
wianzauuduauusn fihenfitesanswnalng ldaisvimadgndiedy wenanazaann downstage

N:L%ﬂéi@]ﬂ%%‘ chemoembolization %38 local ablation fia
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¥ s o (%]

AL ENLANUTIUA
Ya1isd

;Eﬂ’w Hepatocellular carcinoma ﬁﬁaﬁamws’wmmﬁmm Performance status ECOG 0-1

\{lu Locally advanced disease 7iligu1507i TACE uasw3e regional therapyld §ilsafiunsnizany
luasbazu An1svihaunasqui@ (Chid A) d’smjﬁﬁamwiwmU"L;J'LL%&LLN (ECOG 2-4) wIaiin13

MNIWVBIALULNN (Child B %38 C) AIuuginlAsnmneuanny (rdavadduneul 2)

- Gl Glﬂ/ [
ntaantnnslyeIsnn

1. Systemic chemotherapy mﬂﬁmmﬁﬁﬁﬁ@lmjﬂawu%aé’uﬁé’@mmmauauaa@fﬁ
uazlunuwnuazlinuigsdeszazinateatinadlneaamlafisunusnvaan uadiaaiaan
lfawzdaandienisudusuaznisvinusesaudeud1sd fenstioaaswiatauludy
mildusnmatmsnnnewluavle laganniouldmdusnwuwim@sn (single agent) LB Doxorubicin,
X i A A o o o A =i A = & = A
Cisplatin wiapuaiivintaa1du (@15799 1) Tawansdanwiluarnadunisinsszoznans
807N IABUALEIVEY Doxorubicin 813gAaudE udlunsljiferamanisdannsaauaued

a o

N IALNLITALAE 10-15 Ta3nauaIn3LTe1 Doxorubicin Aa@aIUTURAIWIALIAINTER

a v

total bilirubin WaZAITIALTTN total bilirubin AN 2.5 mg/dl Liddauananaszuanlaitenaala

U

a a U g; 1 J [ Q 1 AI Q v 1 o v
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Investigator Drug (single agent) No. of patients Objective response
Johnson 1978 Doxorubicin 44 32%
Chlebowski 1984 Doxorubicin 52 11%

Dunk 1985 Mitoxantrone 22 27%
Melia 1983 VP-16 24 18%
Falkson 1987 Cisplatin 35 17%
Lozano 2000 Capecitabine 37 13%

; . v & gy
M3N 2 MFeaRtNTAaILA DI WD L1

Investigator

Regimen

Objective response rate

Patt et al. 1999 5-FU IFN Cisplatin Doxo 20%
Lee et al. 2004 Cisplatin/Doxorubicin 19%
Louafi et al. 2007 Gemcitabine/Oxaliplatin 18%
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1. Focal or Solitary large unresectable HCC

;jﬂaUﬁﬁummmnmﬁﬂmﬂmﬁ'ﬁ' TACE

lﬂ'ﬂwﬁﬁ Obstructive jaundice

Pressure effect ‘ﬁﬁ’llﬁlﬁ@] Portal vein thrombosis

T30 UMITNENe83T TACE Was Percutaneous ablation therapy
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1. Child class C liver cirrhosis

2. Prolonged ICG retention (UﬂLiquiﬂﬂﬁLﬁaﬁUBQI%U%Limﬁ1ﬁ§U§G§ﬁaﬂuﬂﬂ)
3. Prior upper abdominal radiation to normal tissue tolerance
4

. Diffuse tumor distribution
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Transarterial Chemoembolization (TACE)
M33na1835 TACE unssnmwuszAuilszaaalsa hepatocellular carcinoma (HCC)
nlfdesuniga TuusaniuonnsinsABidn transcatheter oily chemoembolization (TOCE)

= & g A [
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¥ v ]
Ban1alwn151i1 TACE

1. Complete main and/or both portal vein thrombosis'"
2. Severe hepatic impairment (Child C)

3. Total bilirubin > 3 mg/dl (without correctable biliary obstruction)(z)

& sl o Y aa
VAW LHNIIINBIAIYIAD TACE
Atlndiad admit iianlulsswenuaiaiaioud (vianuazaiauinmewmily 1nzideaans
liver function test, BUN, creatinine, CBC LLa¥ coagulogram) LRZIADNWITUATUT 6 TILNIRaUYIINIT
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w1 ldgsuanivasnaaaiioanain ltifoenawusiSsluay audiansdasaiunta ou
Mitomycin C, 5-Fluouracil, Epirubicin hydrochloride, Cisplatin, Doxorubicin hydrochloride WDuan
Anauy &3 iodized oil or other particles Husnua I UM InAARaaUAITaIGY YIlKENnaa
vhiaulaoass uananidssuanyn miganaaaiiaauasf llifsitauuzsalasnislyd gelatin sponge
(WIaa79anaaALaaaTiadY LT polyvinyl alcohol, embosphere, DC bead)®® NatiuANNLTNTY
v =3 a v 1 % =3 U g v U
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Radiofrequency Ablation (RFA)
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ethanol ‘ﬁﬁﬂﬂmﬁuvlmaaﬂvlﬂgﬂ peritoneum WTzazrnlRLIa01N

U51105789 ethanol 714 AMUINGAT

V = 4/3 T (0.5 + r)° Uafaay

V = 153103189 ethanol NlTaa
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r
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N13AAANRLIBRAINITINE

AIAAUNANIIINHIGILAT AFP (alpha-fetoprotein) MW CT scan %3a MRI #adaa
ethanol AU 1 LAaw LLa:ﬁé'oﬁnﬂﬁ?m;ﬂ 4-6 LAan

awfidsnglu CT scan nasmssnmn aswuuzSefiifaiiasoannisia ethanol aztsng
Lﬂuﬁ’auﬁﬁ low attenuation 1aif contrast enhancement #1# contrast enhancement WRA43INEIN
viable tumor "> a;jﬁu’%nmifu fidasrmIda ethanol 1 e serum AFP aasdl3as s waasin

%] v =)
AMITNEN LANAG

2 (1-4)
ANEUNINDINK
Minor complication laun thaviaq, vl"ff, alcohol intoxication
Major complication wu'ld 2.89% 'laun intraperitoneal hemorrhage, ascites, pleural effusion,

hepatic decompression or failure, hepatic infarction

Q
HAaN1IIN®N

o & o Ada I ! a va . o (3)

AOUNTIAUNAVWIALANNTT 5 LTUANAT laNa complete ablation Sa8as 70-75

ﬁnﬂmsﬁﬂﬂﬂuqkﬂ(“) ‘wmjﬂ’awxﬁaé‘uﬁﬁmmmﬁﬂﬂdﬁ 5 LueLUAT 39WNU Child A cirrhosis
WUAAIINIITAATIGIN 1, 3 ey 5 U wihnusosas 98, 79 uay 47 AINA1GU WAmNduzSIaU
wanefow wazudaznoulrwialng laifin 5 wudiwas $20AY Child A cirrhosis 8@31N13300T30
Tw 1, 3 uaz 5 9 1usauay 94, 68 uaz 36 eNNAIAU

= 1 A (5-7) o A o = = ' a o Aa

nnmaAnslutzmediu® " wohdthonlidauuzweidnni 3 Luduey WUeaTa0Tia

Twiaan 1, 3 uaz 5 1 winnusasas 95-96, 72-73, LAz 48-51 eNUAIAU BAIIINVNINITINEILE)

wuinlisanmaialsaoNauniaida (local recurrence) Uszanms 33% ©
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A5m3ia ethanol 1 lWayhmuimasuzTidumansavinldie lidanugenluFenedaale
fuNInYnT lananuaya @h‘l"ffﬁhﬂ"l&igﬁ InzUNINTaneN LLa:Namﬁﬂma%ﬂummﬁa walaz lai@win
RF ablation

271911390 ethanol N AR AUNZISIAUIAINALNIIINEIGI83T RF ablation N3N
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Portal Vein Embolization (PVE)
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WANMT ABNNIRANWNABALREA portal vein BBIALNAUNAABUNZITIBY 1RBANITUY portal

U

A a . \ = o o A AN A v = R~ A
B3N extrahepatic hepatocyte growth factor agmnm:"lﬂm@]mauﬂuuﬂaummagmmu REAVAR

¥
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FoueBlunnsrin PVE ¢
1. tRnasdusmuiwaandsnea (Future Liver Remnant) ¥iound 20% ’Lu@ﬂwﬁﬁaﬁuﬂﬂa
2. Pnasdusufinianasinga (Future Liver Remnant) %asnin 30% lugﬂuﬂﬁvlﬁ%'u
HLANNITDY

3. Panawiumuiinieonaarda (Future Liver Remnant) wasni 40% lugihenliduuis

fW1alwn13vin PVE 9
1. Uncorrectable coagulopathy and thrombocytopenia
2. Moderate to severe portal hypertension
3. Portal vein thrombosis

4. Tumor in future liver remnant

09: Gl % (%) Aa A
AW LWNIIINBIAILID PVE
M3 PVE 813n3avnle 2 33 S5usnaanisvnluuistinaaiiNe ileocolic vein LAIFaARILRI
. . . 3 o A . A aa A A& ' a o o o
B4 ileocolic vein U1 lUE9 right 38 left portal vein 8n3DWikeAa NIRBARIBFINHAIWAINIILTN L3
. A . ‘[ (5.6) A aaA A o v A o \
right 38 left portal vein lauass ©© 3isnasiifianuguisivaimsnmuasnadafssioan
siflfaanaeaidoalunisrin PVE Inanuzila 15w gelfoam, polyvinyl alcohol, metallic coil

= = ' VLQ/ VL ' ' a (5 6)
Waz glue SNINNNIIANBINWLINEAND LULANANAY
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mﬁmwﬂmuzﬁaﬁuﬁ%mﬂgﬂu,uu @I035 1-6 laudTaunsur Al FTNM classification

lumI9azosl5ALAZTIBNUNANITINGN UAEANT0lTE Cancer of the Liver ltalian Program (CLIP)

classification 419Q3z8IZY ﬂx‘iI‘iﬂ WNaUIZ IR UNIINHIRZTION Eﬂﬂiﬂﬂﬁﬂ

@1519N 1 Okuda Staging
Negative Positive
Tumor size <50% of liver >50% of liver
Ascites Absent Present
Serum albumin >3 gvdl <3 gvzdl
Bilirubin <3 mg/dl >3 mg/dl
Okuda | : No positive factor; Okuda Il : 1 or 2 positive factors; Okuda lll : 3 or 4 positive factors.

®@1519N 2 The BCLC Staging Classification

Tumor Status
Staging Liver Functional status
PST Tumor Okuda
Stage
Stage A: early HCC
A1 0 Single | No portal hypertension and
normal bilirubin
A2 0 Single | Portal hypertension and
abnormal bilirubin
A3 0 Single | Portal hypertension and
abnormal bilirubin
A4 0 3 tumors <3 cm -1l Child-Pugh A-B
Stage B : intermediate HCC 0 Large multinodular -1l Child-Pugh A-B
Stage C : advanced HCC 1-2* Vascular invasion or 1= Child-Pugh A-B
Stage D : end-stage HCC 3-4% | Vascular invasion or I-1l
extrahepatic -1l
Stage D : end-stage HCC spread*® 1 Child-Pugh C*
Any
Stage A and B : All criteria should be fulfilled.
Stage C : At least one criteria* : PST 1-2 or vascular invasion / extrahepatic spread.
Stage D : At least one criteria+ : PST 3-4 or Okuda stage Ill / Child-Pugh C.
PST= performance Scale (0: normal activity,1: symptoms but nearly fully ambulatory, 2: some bed time, but needs
to be in bed in less than 50% of normal daytime, 3: needs to be in bed greater than 50% of normal day time,
4 :Unable to get out of bed)
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®1519N 3 French Classification

Weight 0 1 2 3
Karnofsky index' (%) >80 <80
Serum bilirubin (LLmol/1) <50 >50
Serum alkaline-phosphatase (ULN?) <2 >2

Serum alpha-fetoprotein (llg/1) <35 >35

Portal obstruction (ultrasonography) no yes

' Karnofsky score >80% : complete autonomy of the patient.

? ULN: upper limit of normal range.

®1519N 4 Definitions of TNM

Primary Tumor (T)

X Primary tumor cannot be assessed

TO No evidence of primary tumor

T1 Solitary tumor without vascular invasion

T2 Solitary tumor with vascular invasion or multiple tumors none more than 5 cm

T3a Multiple tumors more than 5 cm

T3b Single tumor or multiple tumors of any size involving a major branch of the portal vein or hepatic vein
T4 Tumor (s) with direct invasion of adjacent organs other than the gallbladder with perforation of

visceral peritoneum

Regional Lymiph Nodes (N)

NX Regional lymph nodes cannot be assessed
NO No regional lymph nade metastasis
N1 Regional lymph nade metastasis

Distant Metastasis (M)
MO No distant metastasis

M1 Distant metastasis

ANATOMIC STAGE/PROGNOSTIC GROUPS

Stage | T1 NO MO
Stage |l T2 NO MO
Stage IlIA T3a NO MO
Stage 1IIB T3b NO MO
Stage IlIC T4 NO MO
Stage IVA Any T N1 MO
Stage IVB Any T Any N M1
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A1519N 5 Weight of the Six Prognostic Factors in the Chinese University Prognostic Index

Variable Weight (CUPI score)®

TNM
I and I -
llla and Illb -
IVa and IVb (reference)
Asymptomatic disease on presentation -

Ascites

AFP > 500 ng/ml

TB (mol/L)
< 34 (reference)
34-51
> 52

ALP > 200 IU/L

N W b~ O —~ W

w b~ W O

CUPI : Chinese University Prognostic Index; AFP: COl-fetoprotein; TB. Total bilirubin; ALP: alkaline
phosphatase.
®CUPI score : Summation of the weights of TNM staging + asymptomatic disease on presentation + ascites
+ AFP + TB + ALp (low-risk group, CUPI score < 1; intermediate risk group, CUPI score = 2-7;
high-risk group, CUPI score > 8). For instance, the estimated survival for a patient diagnosed
with TNM stage lllb hepatocellular carcinoma with ascites, AFP 10,000 ng/mL, TB 20 LLmoI/L
and ALP 100 IU/L is calculated as follows. (1) + (0) + (3) + (2) + (0) + (0) = 4. The patient
belongs to the intermediate risk group, with a median survival of 3.7 months (95% confidence

interval, 3.1-4.3 months)

@SN 6 Cancer of the Liver Italian Program (CLIP) classification of hepatocellular carcinomas

Variables Scores
0 1 2
Child-Pugh score A B C
Tumor morphology Uninodular and Multinodular and Massive or
Extension <50% Extension <50% Extension 50%
AFP (ng/dL) <400 >400
Portal vein thrombosis No Yes
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(Cholangiocarcinoma)
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1. Intra-hepatic type (peripheral type) ¥ziS9aziianviaunanmuluay uwazpsnsaangLiaay
1199 mivRanwusduianusSensnonuusi5eauaiia Hepatocellular carcinoma
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e Multiple biliary papillomatosis''®
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aa o (1 1 & a A
LLWINIY msa%aaammana%’lﬁﬁ's £)33J a')%ﬂﬁlﬁl

. ANBIUENINFINGNBINZITIVIOUIA 9INN130323 Ultrasound (US) Computed Tomography
. . v,
(CT) uaz Magnetic Resonance Imaging (MRI) Tvidnmlaluniaunan
AA o, A o < & 1% A o o )
.Iuﬂimmdﬂ’smlmmma:mmmam sarginandunsiSeviownd 1Avinnsseasia CT
%3 MRI
. INAUANIIATID AAIW
a. Conventional ultrasound
i drnsenmnduiifunnd wieagnmoldniaiuqunisanazesafunng
A | o‘ai Qs =y n' a
winanduunndnlasunsilneusunisasia US wisLaw
i. WanuauAaUN&aIFE cholangiocarcinoma l#&4@573 CT %32 MRI
b. Computed Tomography A330@333@28LATa4 Spiral CT lagmainn1insianlsusznay
luéne
i. Non-enhanced scan
ii. Multiphasic scans aeNdkan6addl arterial phase Anadszanm 25 69 35 U9
o a =3 e A A o ni =S
RRIANNAARIINUTIANIINNDALNOAAT LA portal phase NiaUszunm 70 9
90 AuN
o v A a o N wal =
iii. Delayed scan mmnwmzaﬂ%maymwumu TN AUz 5 09
10 wf
iv. Slice thickness <5 UaALNAT
C. MRI
i. Pulse sequences
1. In-phase L8z out-of-phases GRE T1W
2. T2W %38 T2W fat suppression
3. Heavily T2W (option)
4. Pre-enhanced GRE T1W fat suppression
5. Dynamic post contrast enhanced GRE T1W fat suppression
. ' [ @ A . A =
a. Dynamic scans atNi%au@addl arterial phase NLIaUszanmh 25 09
35 3ufl uaz portal phase ML 70 99 90 i
b. Delayed scan l#vinfiLian 5 919 10 Wi

6. 9199ENINIMWINT MRCP LWNLAN
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4. ToUUSUINITIHITBNE
a. Ultrasound
. iagmﬁlmﬁ'uﬁauﬁ@ﬂna valuud $1wam 2we vsuae echopattern LAz
AULAUITDIN D
ii. iagmﬁlmﬁ'u vascular involvement
ii. FoyatAuIny bile duct involvement
b. CT uaz MRI
. ”a%lmﬁmﬁ'uﬁauﬁ@ﬂﬂa il W% VWA VBLLUA density %38 signal intensity
LRZENLAUIVDIN DI
ii. L8N enhancement pattern

iii. fa;&mﬁmﬁu vascular involvement

agmﬁmﬁ'u bile duct involvement

e

iv.
V. ia;gmﬁmﬁ'mj’wmu YUA A LRUIVDIADNULARDY

]
=

vi. ﬁagammﬁ’u distant metastasis
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[V (3 1 & Q/
LL%'J‘YI'IOﬂ'li‘iﬂfl&l"ladzliﬁ'ﬂa%’lagf')ﬂﬂa NN

Nz Sorianna ae mﬁaﬁﬁmmmm&ﬁaqwﬁw 09N NIILAWUNBFITINTIViaUNE
melulazneuanay LL@i"L;ii’mﬁaL‘fiaymaaqaﬁﬁum Papilla of Vater uudiiw 2 dszinn @e
N:L%‘fan'a %%57’1)’7217% AL (Intrahepatic or peripheral type cholangiocarcinoma) LasHl g\i Via if:)ﬁ
MewanaL (Extrahepatic type cholangiocarcinoma) "’ wufmwzt%ﬁ’?mwmf’mw'mm"imrsmg?a
Ao 135.4 619 100,000 lumeuas 43.0 6ia 100,000 lundis” Fudugriamsaingaiusuaumit

& 1 & Ao [ A o o o S A
lulan wzSoriawrdgsaniluiywimearsrsmgeiia1ayzasniansinaamaginiozay

Usenalng mmqu’”iﬂ”gmamm?mﬁ@ﬁ;vua'uf‘)"mﬁ‘aan"'um5%'1/1/5:717%1/37#”15@ﬁﬂmﬁﬂ

WYUAL 9 ﬁaazn"'r?ﬁﬁ%’uﬁ?dﬂuﬂaame?uZﬁﬁ'ﬂ (Metacercaria of Opisthorchis viverrini)

uazozasgidulnagTurianiodwing
wanNAgInuimsudssnuemIninassesrimu 1w Umh dansn dsdes

& o . . X A ! PN < v e & v (g-
Tunidandu 3zlans N-Nitrosocompound W&z Nitrosamines T9azi3aliiianziSelaisranle ¢2

2INTILALDINILLAAS

E:J;ﬂ’lUﬁﬂﬁaﬂﬂ’]iﬁiuﬂdaaﬂvlﬁlﬂu 2 ngulng Ao ﬂ@mﬁﬁmmié’amﬁaa @ea9 (Malignant
obstructive jaundice) LLazﬂﬁjwﬁvlzjﬁmmiﬁamﬁao@nmﬁaa (Non-jaundice) laswuldsasaz 70 uaz 30
ANAIAL LL@iazha"l,sﬁmmjﬂ’syﬁi"l,&iﬁmmsé"gmﬁao@nmﬁaaﬁl,l,uﬂﬁuLﬁ'u"fu nanalul w.a.2547
WUSaMEIuINEIUSTanMeSsanse uaﬂﬁnﬂﬁgﬁaﬂm%mwuLLWﬂﬁﬁaﬂﬂfyﬁﬂﬁauluﬁu (Liver mass)
Souas 14 ﬂé’ﬁqaﬁﬁﬁvl,@? (Hydrops of gallbladder) 388z 6.7 qamfﬁé’nmvLﬁﬂuwé'uLLuuvlajﬁﬁ’ﬂuqu’]a
(Acute acalculous cholecystitis) Seuaz 7 wlflinmuaimquazwulasdadylwneiiidates
ﬁao@”wmm@;ﬁu

mimaﬁ]m@ﬁaaﬂﬁﬁamiﬁmﬂ‘l,umﬁﬁ’a]dfﬂﬁamsmaai’mzé‘u Alkaline phosphatase
lmﬁamgaﬁﬂmjﬂayﬁmmﬁaaLmz@nvl,;imﬁama:ﬂ'&wudws:é’u CEA gitodouaz 90 Tagfiszey

Alpha-fetoprotein (AFP) 1n@

aa

NY15INYI

wm%amwdmlmy’ﬁwwm:mé’@ﬁnazLﬂuS:ﬂ:ﬁIiﬂqﬂawuLLﬁa LAa19lIAATN NS

=3 1 qo/ dci a et . . . dl' s v d?

smnvaINziSviawnaniianeluau (Intrahepatic cholangiocarcinoma : ICC) \iadanawuiiadan
WU NRINAA TRV AUNILRZ A RTINSV AWULFILIINT  LIINMTRRIUILNaNINAAUNLLT

[ U { v v > g; U ~ v é =y
anawuldudauldsng nIawanunaw LATaNAIWUTIILAIIRIENNALUNIFRIT IR LG TInanT

' & o v @ a ' | @ = A . A [ ' =
snwadahoravldmdnlafiedndudonwuzSoninszany  (Metastasis) w1 nNdwla sauuzise
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vian@iian1uuandy (Extrahepatic cholangiocarcinoma : ECC) azwuinfaagluvianaiduind
3 320U Ao

1. auvewnagalndiudidy lasifaagluvandduaniamatn@duiaa (Upper third from
hepatic duct to common hepatic duct) %38 Hilar cholangiocarcinoma wu'ld¥asaz 60 wenSanWANL
sefianwacudsannynldviaun@fuuay (Scirhous and stenotic type) uaunsassnanawuinduiuuanle
V% papillary %38 nodular type 1 uan

2. szauvianILauIAsIwNa1 (Middle third from distal common duct, cystic duct and its
confluence to proximal common bile duct) wu'ldsasaz 20

3. AUrianLawIIAsIwa1Y (Lower third from distal common bile duct to periampullary
region) wulasesaz 20 wendamwaruwinuluraindsiwnarsuazaiuans dnazidu nodular uaz
papillary type @Na1aU

wenSrnwAnunIsianiialwrianmaduanoluauuaz e NALBLEIILNURAE G 7
(multifocal) lunziFaviasndnouanduansszwuiniuagnansszau (skip lesions) wusasaz 10

& o | Ao o @ L A = ! a A A , v o Ao a
wananhoswuindauisladreniafzwaianainiidnd nIelinsdevesaudresnlineTanw
& X a o A % aa A A &  w v A P
niianvaziinnnmigaduarmaduwindidunawiunisiimignawsesuzisadh U luduiaanan
d‘u L 1 g; £ o v v A s o v L% g; U lﬂl JW a /a
Wesdudmwiuudvliiduiengaduuazilidutdnanuda (atrophy) lufiga wanannfidadingms
snwnaauinuladssanmiosa: 5 Afauziviaw@NiinaseaninadwianguwanauLas
meludy anwasuivinldmsaasulatheiiannueinaiuin uasdwlngazaansanii laifss

A v A

NITNEILUUYTAUUTEARILYINTY FUauuINNEINITONINITHIAALDLHAIENA AN LANIRI

(Curative intent)

aa
%anEl']ﬁ')‘nﬂ']

dq’ 3 k% v 1 v ¥ 1 dl & o A -

ianziTalizneudislansiivesdenuazdouseudiodiungs (Stroma) Miuwstauds
° a a o i % ada o &€ o A A X
NN wazinasssanduiaunandnamniiassasszaudnial unaiy (Simple ductular
arrangement of well or moderatelly differentiated collumnar or cuboidal epithelium) LTaguzZITINAILEaN
(Mucin) usezlaigonnd Asldauaniailunsifadbuonlsnanundsduaiia hepatocellular carcinoma
fIunIlasuenlinaIn metastatic adenocarcinoma laglawizagadsanuzisean ldlnaniinng

a%ﬁal,ﬁaﬂéfadmﬁﬁﬂmsmﬁa;&amaﬂaﬁﬂLLa:mawm%’i‘ﬂmimﬁ'u

& 1 ¥
N13INITIYVDINZLIINDUA
wun1InIzneana N llaiuniadunimies (Lymphatic invasion) uazidudszann
(Perineural invasion) 'ldvas laidsswumsnizangldnenszumfen (Hematogenous spreading)

[l <3 = aidl' [} a b d‘lp d{ va b | ¥
amdvl,iﬂmuawwuumimzmalvl,ﬂ‘ﬂau6] LD ﬂiz@ﬂ SENQAN N'JV\%GLLQH%QLEI@I@]N'JM%G L ew
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1 [l 3 1 % a s 3 alld a a ¥ 1 = 1 a
sulnguasnzmanfiduuniininudiyduled wdamansanuiimagnaallgedon:
auldlaslanzednizihafssuazdaniiniosnaglnds (Regional lymph nodes) Uszanmiauaz 15

ﬁfuﬁmmwim:mﬂa gNpiele L%’J@]’]&lﬂizLLﬁLﬁa@

& 1 Y Y]
N:Lﬁiaﬂa%’lﬁﬂ’lﬂi%m‘u (Intrahepatic or peripheral cholangiocarcinoma)

o A

uzi3iMarn@n1eludy (Intrahepatic cholangiocarcinoma: 1CC) Hulsafiingnifiadufiat

\unzi5960 (Hepatocellular carcinoma: HCC) iwmzdulauasfitaufidy udnziSivauwndi haan
LmaﬁmaaLﬁaqﬁaﬁwﬁluﬁu wulugthomuannningwds lesflgiansalgsiigelulaniiman: Susan-
Weamitanastszndlng nNMsFnETINNRYIRUIBNLTI ATLWNSFEASURIAN RV IR,
Foalnd, sevauazaniuNziTuiend (lunJanwamuas) szninana. 2531-2534 aiidvad
mﬁaé’uLfiaﬂ%’ulﬁu’ﬁﬂﬁunzjuﬂs:mmmmgmianLLé’q wuhadansalvesnsTidudaniaveuunn
Tudmouazdndaidu 94.8 uaz 39.4 dailszany 100,000 A% MUTGU uazaaiazdgialn
1 8,000 Mudal) luvenuriunusess: 89 unzSivionnd Wisufisuiviesas 2 lusswardony
HCC flafauar 96 uazlunjunwwy HCC Janaz 710%

sunquas IcC lunagladldnmuuiianenziiaduerlndsindduiinginiienna:
Asadasiulsavesszuumaduwing, finlusy (hepatolithiasis ), Caroli’s disease, primary sclerosing
cholangitis #3a biliary dysplasia Udainquad ICC Tudsainelnodmsinsnfizsamweslulieusumy

N-Nitrosocompound W&z Nitrosamines AsuiAgndasnunsiialiad

WYI5INY mamﬁmﬁmmmﬂﬁmaaw q@fit,%‘m vl@TLL‘Lix‘l ICC L‘]ﬂ% 4 LLiJ‘]J(M)
LLfIJ‘iJ‘Yd; 1: A peripheral mass without intrahepatic duct dilatation and without jaundice
LL?IJ‘]JY':; 2. An intermediate mass with intrahepatic duct segmental dilatation and still
no jaundice

LL?IJ‘]JY':; 3 : A central mass with intrahepatic duct lobar dilatation and with or without jaundice
Admittedly to have jaundice both right and left lobes intrahepatic duct will
be involved

LLfIJ‘iJ‘Yd; 4 : Diffuse tumor masses of various sizes are found on both lobes and may be the
combination of either one, two or all of the above three types (I, Il, and III).
This diffuse type therefore can have either one with or without intrahepatic

duct dilatation, and also with or without jaundice.
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DINTUHATDINITUEAY
sulnnjazandanenms hisunalutias (abdominal discomfort %38 dyspepsia) Laalamslaseun
theanauazlnd wiallld wlesdawmnde (fatigue), 1aa1miy, WInknaanIandnld a1NIIUEA

leun aule, waw

QA =
N1IINIRY
NMMTIRARLaNAUNITTNU T ALAZATITIINILWLDINNTULAZDINTUFEAIAINGID Liha9a1N1 AT
o v & Q [ v v & 1 =1
lidasiannInazannisuaadliiinuInen ﬁmmﬂsm:qﬂmmﬂmwzmzJG]LLm TIAINNLLII
1 qo' a L p.iw a s A A A a ¥ o 1 U = =S g ] v
YaUIAN1awaNAUNINAAINIIAILERY ARy WYad [MYaNRa% Hihoasfiennidaon uiwias
{ ' o ¥ o o A [ o [ ' ) ' =
LAz WIITINNUUHIRINGR 8130 8ININTMIATIVDRATITINAAULALTOINDIRIWUY TILFINITD
asanyladantsudnegn nMsaTanIvnuzasaulaglanizangds Alkaline phosphatase fenge
winA1wa4 Alkaline phosphatase FI%aNH <) AvIAAdaNY WRIFHIND19ANENTIAIWTAY CC

uelsag A1 AFP n9zn@ ueszauwas CA 19-9 uaz CEA 9zg9 M3vin spiral CT %38 MRI 92128

U

T aaa ez T8l U I LE TN

>
N1IINEN
MysnENalFRILUar laINIHNGALTNL NNTHIAALIHBIBNDANRASNLINAA LARNA
®) { [ a o o o o '
(negative margin) Lilulaniafgdnassnulvvigaiale (zazadausya 1) Tuiagiiudalad
. . . . { o [y ' X a X
definitive adjuvant regimen ﬁa:mlvsamwmsagsa@"uaagmmwmu
R AN ve | [ > ' was & B
Eﬂ’)EJY]VLG]TUT]’]?N’WIG]LLE]’JLL@]@]@E]E]T’]VL&J%N@ msvl,mumig]LLaLLuuavxmmmmwe]"l,aJ R
miaaiitasanaan (additional resection), ablative therapy wiamslBiaditntaTiunuisainw a1l
Aanlaidn13@nsuuy randomized clinical trial ﬁﬁﬁagawaﬁ?a:ﬁui’fuwams%‘nwﬂmwiaumuﬁ
NS boT
dd‘ U 1 Qo &/ 9/3: a Qo Qs G‘i/ 1 1 %
’Lummwaﬂaﬂummmmmaaaﬂaaﬂvl@mvwm 21UUWINIINTINENAIH LT% NIHIAA
& | \ A A A & f & &€ A ° o A A o aad
W{iadanaanuIgEIu MIUNLRaaN1RaLLaanagas 95 Wasiaud KIanMIMaunauNinaaf eIt
\T RF, Microwave luseningmnaa (riazavauussii 3) mysnwuuulszaudszaas (supportive care)
ablative therapy with cryotherapy, radiofrequency, or microwave Wszwinsenea (zRAzZavA K11 3)
UMM meSIEshsPunulmaiinde wianmshiiaithdaiiesenade® gaaaduines
clinical trial
' X A = ' . . [ ad o o I
§IUNTIENUZITIUNINIEZY  (metastatic  disease) mssnlasityszAaulszaasdinaiu
"3‘§ﬁﬂaa@ﬁaLLa:mmmu‘[@ﬂaﬂalﬁ%‘ﬂmvlﬁﬁfamn'mhéf@l,ﬁaaaﬂﬂgugﬁaaﬂ (TRAYDIA KT 2B)
di LK 7Rl a Aaa n‘dg Y [ %3 d? a =) v a o s £
Lwalﬁqdﬂawqmmwmemmuua:ﬂaaﬂuma:Lmiﬂeﬁauﬁnmuaaaﬂﬂgugu nIeanvazlimaitnvala

uasaludl regimen Aranzan AN clinical trial S9dlanaandu
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MSAAAINHANITINE
mia@@nug&:ﬂaﬂmwé’amimﬁ@miﬁ]xa@muNam‘s%'ﬂmI@ﬂﬁ%é’dm@mmi LRZVNAAATITIG

wia CT 9n 3-6 \hau wasu 2 Duazwiaiimidnmiwdu 9 lidnsanaiweins

MsNEINIailsa

I@]Uﬁ"avlﬂLLﬁams%'ﬂmmL%ame:nﬂ"ﬁﬁ@ﬁ?umsmﬁﬂLmﬁaum%aaamnﬂuﬁ%‘ﬁ"lﬁwaaﬁq@
MNMIANIVRIMFANNITINBUNNINBIB 9ATITuT wudEithe Stage Il WaIMIHNGATIA
Tt 3 fdamegiasas 100 uaz 33 muaney waziidihe 3 iwﬁag’samvl,&ﬁu 5 1] &% Stage
IV-A (13 staging 289 AJCC uuuiin) azfliensnagsaa 1, 3 uaz 5 U nasraaiasas 80, 30
ez 0 MNANaL 3zue IV-B azliaanagian 1, 3 uas 5 I washaaiaoas 26, 12 ez 0 luns@nm
é’aﬂﬁmvl,sjwwjﬂwi:mﬁ 1 uay 2

aziRulaanlsn ICC f‘:wam‘s%‘ﬂmvlaiﬁaUﬁﬁg\‘iﬁmmuﬂmwngﬂaUij’ﬂﬁ):wﬂm:ﬂ:ﬁw 9
é’afumﬂﬁ’mﬁﬁaﬁfﬂmﬁé’ﬂaﬂsluszﬂzu,snmao‘[sﬂﬁaﬁﬂ'a'lmi”m“]u afomstlasinliliiia

lsalagnslinsnsuasgudnmnudsznnsiaiuhiienudayaties

[~3 1 g A LY
dzLnaninn1gwanal (Extrahepatic cholangiocarcinoma)
& 1 % A a Ao ¢ A a Y A A v & | \ '
vziSeviavariandnazanuuwndilafionnsaunaosanuniasuaniuaiwlng  udlu
A A o A = v A A g o v A o
szozuinvadlinvzldfamannifiesandeudawiaian udilafzwaladuaurnliiiansgadu
Pasvamadwnanziiiiieennsanmies uszamzdsanuiuuzseldqgnanyludsedonzdrafo
\ % A L S A e o & oo, ! LA 8 & A A o9 o o
uwazdanuwiasieu s awrdudy asnugihodulngiinuiaduszozn N-Iv Sonlinanisinm
A @ o = a A Vo = o X ) I = @
lLiduihdumstnsuziisiiedug wdedslifiawnsinmdiaolidzduszoslavasliaids
a AN 1 o
aninnsnlireslsae
& ¥ A a 4 o &, \ vl a §ad) o o o .
uziivaundsiianagmeouendutidiulnajazagivamaduin@nlndgiudu (Porta hepatis)
A o A . % o o ) < % o i . .
Feunaziialuviawdaudnsladnanianiaviaun@auian (Right or left hepatic or common hepatic
bile duct) L09NANBUNINNLINAVILINIUWMTULTNIUNTIOUNA LFULRAAILAZIFULRDALAY
P E Y \ va » & A a - T . A . 4 4 A
nvndssduanaglnddenu Ja3snuinaidnduiady (Hilar w3a Hilus) Tudufinnvesia

. . . : X ¥ ada X a SR : .
Hilar cholangiocarcinoma o liarSonusiSmarnaniauluuSnmibn Hilar cholangiocarcinoma

Wy5IN
dlosansfiafifansaedidulddsaulsm wdldiiu 4 afia® da
1. Papillary type
2. Nodular type
3. Nodular-infiltrating type
4

. Diffusely infiltrating type
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udazafiaaziimInszansuandanuia papilary waz nodular type nIzaneluaiy mucosa
- e . e 4 oaa
&% nodular-infiltrating was diffusely infiltrating type 2znyzne ey submucosa T9vinliaanTa
1 s v a 1 qol A v 3 1 a =3 1l o
mzmﬂﬂgmmmmLﬂmuaz"l‘ﬂ@aummaaavlmmLﬂmﬁaaa"ﬁummﬂ mInennInilsadsliddnn
& Aa AaA A XA i
Luadaﬂﬂuﬂﬁi‘wEl’miﬂﬂiﬂ‘ﬂ@ﬂq&]luﬂuﬂa papillary type
o A e A‘l/ a Qs .é A 1 . . e . (17)
FIUNITULIAN WUV DILUBIDNANAN IS ALY ABNTIILLIANN Bismuth-Corlette classification
> A I3 A =S d‘y 1 Aa ¥ a A a
(ANMNVILRD) Lﬂuﬂ’ﬁaﬁmzlmmigﬂmwaaLuadaﬂvlﬂ@rmmmdmum@ iedszlomilumsiiansan

% a a a & £ 1 v Qs
1'1)1 NMIINWILFSAAATNHNAINTIIINGN "ITGVL@ ﬁﬂ'ﬁfﬂ maﬁa LLR $1°D'ﬂu3\l'1ﬂ

Bismuth-Corlette classification

YrTYrry

I llla b

Type | : lesion of the main hepatic duct not involving the main confluence

Type Il : lesion involving the confluence but clear of the right and left hepatic ducts
Type llla : lesion involving the right hepatic duct

Type lllb : lesion involving the left hepatic duct

Type IV : lesion involving the right and left hepatic ducts

ﬂ’mLﬂd"Hﬁ@mmLﬁtadaﬂmuﬁl,ﬁuﬁaUﬂﬁadgaﬂiiﬂﬁ (Histologic Grade) @lmﬁ AJCC uiid
35 uuufe

1. Grade cannot be assessed

2. Well differentiated

3. Moderately differentiated

4. Poorly differentiated

5

. Undifferentiated
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N133NH

‘luﬂsfﬁﬁl,f:adaﬂagj proximal third U89%i01nd MINGAREIN hilar resection Wwaz lympha-
denectomy @idulnaidasrin liver resection @2t LWS1ZMIYN hilar resection 3nazlaiiawe uedyih
frozen section Wa2 ¢ free margin Alsidasrin liver resection M’Iﬂﬁﬂ'aﬂd%ﬁmiﬁ’l liver resection
@891 caudate lobe resection $IWAIY LWTZITNIARNANIIABIANT

‘lumamrﬁﬁﬁadé’@é’l’ugﬂaU“?'iﬁmmimﬁEmmﬂLLa:La’flummuma}ﬁﬁnimﬂﬁ’mﬁixmmfﬁa
FUNIRImi  (PTBD) fianniknae ﬁaﬁﬁmsmﬂugﬁ’mﬁﬁm total bilirubin 1NN 10 mg %
July

(2
=1 s =) 1Y g 1

luﬂiﬁﬁﬁﬂ’]@’jﬁﬁltﬁL%@@]UL%GQQQ%QEl%a\‘]"i]’“lﬂﬂﬁiﬂ»l”l(;l‘@](;fu Iﬁﬂmimwﬁﬁ Portal vein

embolization LﬁaLﬁmm’l@lLﬁaﬁUﬁmaaa%i (Future liver remnant; FLR) l#igawe
Lﬁadaﬂﬁa%i middle third 1% major duct resection Ua frozen section d’JuLﬁadaﬂﬁagﬂmﬂ@]
(distal third) 1#¥in Pancreaticoduodenectomy W&z Lymphadenectomy
ﬂ’ﬁ%'ﬂw’lgﬂ’aslﬁﬁ positive margin naod positive lymph node %38 carcinoma in situ 7 margin
2N MITNHULLERENT 1% MIASIFTnsINAUdtTansamsliiadtntaudiissaenaden
[l [~3 v R 1 = . . A A > ada g ' A 1 & =S v
agndlsnuands lddnsanwuuy clinical trial 1a 9 NazBudwitn1sTnede9Anan azunisaas
Ansanlvmsnsdune gl lasawizuusinldvinluenuiss (Clinical trial)
daufl negative margin a1alimsgualasmsdainaeinmsusz@aanuihszinduszos
msRnsanliaiitngainnusiFThe dasRnsaniduse g wunu lasamzuusinldmlsnuise
(Clinical trial)
X aiVL ' o & VLQrL Wci L o o i A (20-21) o &
Athen bimansnaaiiiesenldlusmecnga a3y surgical bypasswaa stent NI
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Investigator Regimen Response rate (%) Median survival (mo)
Choi et al 2000 5-FU + Leucovorin 32 6.0
Ducreux 1998 5-FU + Cisplatin 34 10
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Knox et al 2005 Gemci capecitabine 31 14.0
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Percutaneous Transhepatic Biliary Drainage (PTBD)
[ 1 ySl o
Ya1udd lwn151N1 PTBD
. . A T ad o a & . % A A !
1. Preoperative drainage LWa3zun8WndlNaIns1n1zAaialurianund e IWINMY
maagﬂwﬁau%'umimé‘@ )
2. S2UNHUIAINaTNENAZAALTalwYia UG

3. Palliative treatment %

v ¥ o
a3 lun13511 PTBD
1. Uncorrectable coagulopathy and thrombocytopenia

2. Massive ascites

v
Qs o
UMD LHNIIN PTBD
rihedas admit dhanlulsswenunaiiaLaseandl (a3 liver function test, CBC wazcoagulogram)
JOUURZANNIT 6 TALNINAUYINTING LaZITAad LATUUILNRaUA AL TaN19naaaliaananyi
AIINEN
Qﬂ’smz"lﬁ%’umsﬁwmma:m@ﬁa%ﬁaﬁu’%nmﬂﬁaoﬁaaﬁ’muuuazvlﬁ%'umiﬁ@mﬂmmmzmu
A niw = qzVLv.quva w’L‘yd‘ (4) 9 2 ' . =
VI wNzgaalutn ldgiawaluvay 8123zl miaIed ultrasound “ w38 fluoroscopy T8 UMEREALDN
A v ¥ a o a SR oA o v % A A a a . % aA
ma@@"l,@m@aanmum am@msﬂmammﬂﬂiumm@Lwagmmmﬂu,azwmmmwmmmmw

gadu  udeudisnsseampsInszinauIfiinllas3T Seldinger’s technique

AzunInTan ¢
1. Hemorrhage/hemobilia 2-13.8%
2. Septic shock 3-5%
3. Pancreatitis 0-4%
4. Pneumothorax, hemothorax, bilithorax 1%

5. Pericatheter bile leak
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Technical success rate Usz31tw 70-97% ©

Percutaneous biliary metallic stent placement
\umainwludihonldmansniunsiidaled azld biliary stent viul wiavin PTBD dauudd

1 1 (=2 9/&/ 1 1 U a ¥ 1 90/ 1 > 1 v %

doolad stent ﬂ"l,@muagﬂmﬁamﬂﬁma:ms@mL%aluwau’]aﬁ%a'lwaﬂa stent L&INNAzANEY PTBD

1980 2-3 T auslan stent vwlaauas iinzdalmaannmala stent L&ILa1& PTBD aan

Portal vein embolization ‘"""

iaivuanudwlylalumsenga asvuasannyin PTBD aunzmiaadaluviatindwua lu
U&7 WAzeN total bilirubin asunAaldiin 5 mg/dL (Tatviuastaviny aaaaauitnsinwnlauny

hepatocellular carcinoma)

Vi&l']ill‘]ﬂ@l .

T@mﬁ;ﬂ n133n#14198 cholangiocarcinoma SoRvamnsnurduninasit

1. 1%%]]’28 cholangiocarcinoma ﬁﬁLi”J’mmamﬁﬂm \Ju curative surgery (aggressive
surgical resection: only cure treatment)

1.1 Portal vein embolization Lﬁiaﬁﬂﬁlﬁ@compensatory hypertrophy in predicted remnant
liver a:ﬁﬂu‘lugﬂwﬁ future liver remnant (FLR) waattesifinlufivzasasbinwdinnnnsindadu
lB8AN2z hepatic failure HEINIHNGa ﬁﬁlﬁLﬁlwﬂ’J’]&Jﬂaa(ﬂffﬂLLE\IZL‘ﬁIN5@iﬁluﬂﬁiﬁi1ﬁ@1u§ﬂ’lEJ
7 FLR waadasfwly -1

1.2 PTBD : Preoperative drainage Tu hilar cholangiocarcinoma L‘]‘jumiizmﬂﬁﬁalﬁa
Shwnme midadaluvieing LLazﬁuw“amwé'waagﬂmﬁau%'umsmﬁ@(”

2. ludthy cholangiocarcinoma fdthwanemssnsin masnsdsdulszases (paliative)

2.1 PTBD : paliative treatment lunsdh vinsrndalald wieufias nmaknda vannisi
°1j'aﬂa@mmmmumﬂmmiﬁumnmmiﬁﬁaaﬁ@ﬁu

2.2 Biliary metallic stent placement ﬁﬂmi%'ﬂmslu;jﬂ’;Uﬁ"L;i&'W'ﬁﬂ%’Uﬂ’]‘i&i']é‘fﬂ"[@T wanmsit
°1hUa@mmmmumﬂmmiﬁummiﬁﬁﬁq@ﬁu

2.3 TACE ﬁi’]mwmwmmmﬁ@m‘sagji‘sa@aaﬂ"lﬂ"lﬁ“2‘15)
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sveiz@sls@ (Staging) Intrahepatic cholangiocarcinoma (American Joint Committee on Cancer 2010)

Stage O Tis NO MO
Stage | T1 NO MO
Stage I T2 NO MO
Stage Il T3 NO MO
Stage IVA T4 NO MO
Any T N1 MO

IVB Any T Any N M1

Primary Tumor (T)
Tx Primary tumor cannot be assessed
TO No evidence of primary tumor
Tis  Carcinoma in situ (intraductal tumor)
T1 Solitary tumor without vascular invasion
T2a Solitary tumor with vascular invasion
T2b  Multiple tumors, with or without vascular invasion
T3 Tumor perforating the visceral peritoneum or involving the local extra hepatic
structures by direct invasion

T4 Tumor with periductal invasion

Regional lymph Nodes (N)
Nx Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis

N1 Regional lymph nodes metastasis present

Distant Metastasis (M)

MO  No distant metastasis

M1 Distant metastasis present
Histological Grade (G)

G1 Well differentiated

G2  Moderately differentiated

G3  Poorly differentiated

G4  Undifferentiated
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Staging TNM classification (Hilar cholangiocarcinoma) (American Joint Committee on Cancer 2010)

Stage O Tis NO MO
Stage | T1 NO MO
Stage |l T2a-b NO MO
Stage IlIA T3 NO MO
Stage 11IB T1-3 N1 MO
Stage IVA T4 NO-1 MO
Stage IVB Any T N2 MO

Any T Any N M1

Primary Tumor (T)

Tx Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor confined to the bile duct, with extension up to the muscle layer

or fibrous tissue

T2a Tumor invades beyond the wall of bile duct to surrounding adipose
tissue

T2b Tumor invades adjacent hepatic parenchyma

T3 Tumor invades unilateral branches of the portal vein or hepatic artery

T4 Tumor invades main portal vein or its branches bilaterally; or the common
hepatic artery; or the second-order biliary radicals bilaterally; or unilateral
second-order biliary radicals with contralateral portal vein or hepatic artery
involvement

Regional Lymph Nodes (N)

Nx Regional lymph nodes cannot be assessed
No No regional lymph nodes metastasis
N1 Regional lymph nodes metastasis (including node along the cystic duct,

common bile duct, hepatic artery, and portal vein)
N2 Metastasis to periaortic, pericaval, superior mesenteric artery, and/or celiac
artery lymph nodes
Distant Metastasis (M)
MO No distant metastasis

M1 Distant metastasis
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Histological Grade (G)
Gx Grade cannot be assessed
G1 Well differentiated
G2 Moderately differentiated
G3 Poorly differentiated
G4 Undifferentiated
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mMIzgadiiduidn (Fine needle aspiration biopsy) tanzanitaTasanlsafiiuian
0910 uazlWsanuasrasay iesnniduisning dsznda iRanaunindauos uaziianugndasgs
Jauusinliunndlrlunsitaasununsianzduiite (Core-needle biopsy) agndlanany sniuian
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18921119 Hepatocellular carcinoma Was Cholangiocarcinoma mmmlﬁgﬂﬁ'ﬂwtﬂ
MTaRINNNRaInnane uazdadsiiasusnlsaanlsauazn1izdng mndanadslinnuandudas

ﬁmsmﬁagaﬁamaﬂﬁﬁnLLa:mimaﬁ)wumaLsﬁazﬁﬂm luanwmzasdsin

2
=3

MMIARENMITATINEV0IFINZQANGY MTUJuamuaauu® dadt
1. TeyAsAYNIARTLN
. ANBUNIITIRINGD
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3. ANHUMESNILTARING
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ANBWINILGAAINYINLIVDNLTW Hepatocellular carcinoma ("
Uznaudie J3Udnwuzvesaadazsing hepatocyte TauAuiNMIdaEHIGITU trabeculae
%38 & bare tumor nuclei JuanNwMELAK
[ 3
1. gﬂanwmzmaamaaazﬁw hepatocyte
faAA o A g & a ! A
LTRANAAN VDY hepatocyte AaLUULTARYUIANA &Jgﬂiﬁwmﬂmaﬂu (polygonal shape)
Aa a 1 6 o & A a [ o A =S v & ' a
ummaﬂaﬂauagﬂmamaa mmumaaiaaa LLﬂZ&Jﬂ&Ia’JuﬂlQGVLGEI@I‘]_IS’]E(‘]IMI%L%%I@UL%W’]ZBU’NUG
Y & . . a o a &/ o &
DLAW granular cytoplasm Wae/"38 bile pigment Beliunninlunsuanindu hepatocyte AbnLLbUUL
o o o L A s & = L o Ao & A Ao
mmmmyaﬂﬂ‘s:mwmﬂa NMIvanINUUBLTaaNLIY TIanwmweNaNTuas IRARIUBVDIVWIA

a = 1 = a' J . . .
fuadoada loladaaTuidandn (increased nuclear cytoplasmic ratio)
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o A o ®
2. NM39ALILIAIILLW trabeculae
L =} L [ =} & g 1
mM3vaaeaaLlu unIndauwien (trabeculae) \ugmanwmzuay hepatocyte UARZUA?
A . . < o & = g . A [ v & a [l & P [
94l sinusoid AU A9UU 3987FE endothelial cell NAguagduiaiumiswananuiwua Waliu
= a o A \ e P & & a ®2 9 va A o
w215y maearazliaoud 3 waaawldluunr ununazilwassuondan Jldanvacaaswninning
A o { a @ { &
(broad trabeculae) eanwacnUnngluduazgaild 2 jUuuy feunufAusadiFoadu
[ = . [ % a . A & . .
LDININ A endothelial cell ﬂﬁﬂgmdmu"ﬂ’m L3870 trabecular pattern (Fig.1) WazkUUNLRY sinusoid
713l endothelial cell WIaRUNFUVBITARNITS (38N sinusoidal pattern (Fig.2) wanainit yanawy
a o A g X A q oo a o & & A ) a &£
suuuumMaEeedfiiu pseudoacinar pattern Talwansmzniaissdrvasmaiiduidsesiafialu

@NAN ANBINIIAEBIGaTaaNziSma Biilunanin I lassNgayvas hepatocellular

carcinoma NI 191200

. % x.

Fig.1 : Hepatocellular carcinoma with trabecular pattern

Fig.2 : Hepatocellular carcinoma with sinusoidal pattern
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3. Bare tumor nuceli
'Y g e o ’~ A o . a A
snwuztiduanusuzfiasnnyldianizlu hepatocellular carcinoma an&uaNzga lasd
fnRos Niansmzpa4 hepatocyte widumalataian aznszansdmatian glluinwinann (Fig.3)
a a 1 ‘;’ 1 & a = U 1 a 6Aa
AafuRAENT Vlumuu"lffﬂ@ﬂmasnmqu L‘lﬂlﬁ]’ﬂgﬂaamaq@"l,ﬂsluns:mumsmmumamamwm

¥ . v { oo A aAa o o & o
#anandh hepatocellular carcinoma uNsalARNBIMcdNldmY TinTIdaasadudaiing
FauilAsnIa NIANENALAY SAunUMILUanaanlgInuaN I NIIARAN

'V 6€a a; 1 ®, . . (1)
anmendsaa Ny INUIvantiln Cholangiocarcinoma
ﬂi:ﬂamﬁaﬂLsmﬁmﬁaﬁ%'@L‘%méﬁﬁ'mﬂugﬂ@iam‘%avia FIUNUAN BV IaIAUTENAL

'
= e

anﬂﬁauLLa:iTa%Iamaﬂﬁﬁnﬂaumgu
s [~ 4‘0/ ~ o ®) ] =1 1
1. vﬁaaumammLsﬂamnmﬂugﬂmaumana
ANBULNILTARINGIADANBHSVDY  adenocarcinoma L‘ﬁﬂﬁ&lﬂ%x‘iﬁﬂﬁﬁ?Lﬂﬁﬂﬁa%iﬂ'auvl,ﬂ
U (% 1 di = 1 a A 6w A o o & 1
MuiNd vaueLTaa lNTe hasanloladaadullss Gafans waziwaaninM UM luldoy

A 1 aa A & 6 A %3 @ o .
NIBNBLULRINNA sm"lumugmoﬂma EIRaININIITaIUNUNY (Flg. 4)

-

Fig. 4 : Cholangiocarcinoma with 3-D gland arrangement pattern
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2. ANBMEVDIDIALTENDUUINR DA
anwmzvedadndsznavuiasanduartiolunnsifaae  cholangiocarcinoma twu
ANBUZVD desmoplasia (scant cellularity pattern) WIaWLU ductular proliferation 2) (Fig.5)
azlﬁmfﬁ%ﬁfﬂaﬁfuamgu el TAWUSNHMEI89 necrosis ANLlW metastasis from colorectal

adenocarcinoma

Fig. 5 : Cholangiocarcinoma associated with ductular proliferation feature

3. YayANWARRNNARUALK

m7aadeiiu cholangiocarcinoma idudasiidayansndinaiuay laun msldwy

bt

3 AaaA
$L§\‘1ﬂ§3JJ;]3J‘Y]ﬂ‘H> WRENNIWLY dilated hepatic bile duct uaﬂ'ﬂﬁﬂ% ﬂ’]ﬂ%vLTNﬂSJN']LuWaUWW\‘]aE‘ﬁ%

ﬁ]:ﬁqummimmaﬂiﬂugomﬂ

A1IANUIMNHA

asoruliFaewinduussoviol uardduunss Wusfialaw wonainit enalwinnin
maamnm%aﬁ"umaawa I@Uﬁl‘ﬁqmﬁwﬁﬁﬂﬁﬁﬁ ABLNVBINIITIVITUHE LT

o Malignant; hepatocellular carcinoma

e Malignant; suggestive of hepatocellular carcinoma

e Malignant; adenocarcinoma, probably cholangiocarcinoma

o Malignant; adenocarcinoma, possibly primary or secondary

o Malignant; adenocarcinoma, in favor of metastasis

e Malignant; type not determined

® Benign; cirrhotic feature

® Benign; suggestive of focal nodular hyperplasia etc.
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LBINWNITATIIBWLDAVINNNAITHIAR

fufiidaaanan (hepatectomy) A1TNMIIZYNAUAL (lobe) UAzEIU (segment) firdasen
muazms*;:qﬁwﬁﬂa%’m%im % ANNEAUBNLRL ARUULWNEa1aNINIHILTIImIaslsaunnan
Lﬁa@ma@mm@LLazizﬂ:‘ﬁ'Nﬁnﬂmauﬁ@ (resected margin) UWAI§IRBIUUANT Tassaduilodosa
(fresh specimen) melu 3 Taluswdarndananan wiawtlugiiu (4 °c) liifiu 6 Tlag nsatn
v 3wt 10% neutral-buffered formalin (NBF) Téviawaghstes Ysanas 3:1 thamaasdud

' a ' o 7% ' Py 3 6 a K 1 val
maaﬂmmm@‘lmymmmzuﬂ%m NIWJID UI?ﬂLW aslmm gWaTUAWTN N'IHVL@@

mstesanalad1sluiaslianisnendinen
1. FINMINLAZ AU A It 9T WILD

1.1 @329928U0a (resected surgical margin) UAUALTARIOY

1.2 dsmdwiafosy - a8 waznzauuds

1.3 m’sﬁ]gLéfmﬁammxﬁaﬁﬁaﬁu‘%nmﬁy’aﬁu

1.4 ot Inumnnn aNURWIUIZIND 1 LTWALNGT Lﬁa@saﬂiﬂ

1.5 UITNUANEMLTOlIN LAZIAUUA uaﬂixmmamaaiaﬂiﬂﬁ'ﬂLLﬂu?uja LRZ2OUAG
(resected margins)
1.5.1 é’ﬂwmziaﬂiiﬂﬁ@ﬁammﬂa'wao Hepatocellular carcinoma

1. Margin indistinct - Small nodular type (’J’l(ﬂgﬂ)

2. Margin distinct Simple nodular type

Simple nodular type with extranodular growth

Confluent, multinodular type
3. Margin irregular (infiltrative type)
1.5.2 ﬁﬂﬂmziaﬂiiﬂﬁ@ﬁ’lEJ@]’]LI]E\i’]“IJE]\‘l Cholangiocarcinoma
1. Mass forming type
2. Periductal infiltrating type / Hilar type (Klaskin tumor)
3. Intraductal growth type
1.6 ussnpanwasaasiafiasuduiinisnnsoslsa
1. MzAULDY
Faufirluriarindluey

2
3. anwAaUnduesviend
4. msaeaigeluey

5

M URunwlasniiaannn1sInen 1w TACE / TOCE
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nsdaLialdacy

1. Tumor mass - AAAHNTDY 4 AW

® Dominant nodule / mass, with adjacent vessel.

® Dominant nodule / mass, with adjacent duct.

o Dominant nodule / mass, with adjacent liver.

e Dominant nodule / mass, with capsule surface

(Lﬁlag] serosal surface Wiz subcapsular lymphovascular invasion)

2. Margin :

e Parenchymal resection margin

e Bile duct margin

e Vascular margin
3. Uninvolved liver agnyiay 2 @TﬂmeLﬁa@mazﬁuwﬁaLLa:iaﬂBﬂﬁue]ﬁLﬁmfauﬁumL%a
4. Gallbladder waz cystic duct margin (61%)

5. @iauﬁwmﬁaaﬂém@m 9 AUNLUNES
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UNWI

LAINTIINIFIFNEITN
aAa o ® o A Y &
N1IIRIRBALLTIAUUFNANIINTULID

NMNIATT UL eI NITAadeNLUKaL  IWN1TIRaY uaﬂmmzq%aimm%o IR GRRGRE

UanTRALDY LNTA VWIAVDINAW migﬂmu"l,ﬂﬁ'maamﬁa@ LRZHIDNADAULRRBITNTa LA TI0D9

mafsunudasans giiiianuaiwvesaui hiltuziss waraauvaimsiidainNuIINVaLVaINLLSS

aniauiiisdla inalimInoauianuauysal 3svavaueiadenarsdnnglunsnusvmiv

N30 ILLABINILINIIWNNITINIREVAS  hepatocellular carcinoma L&z cholangiocarcinoma

agndlsnany ansuTubenlates 11w MInzdody wIeMaaTwkalEN g WRNTNTILNY

v s v v 1 tﬂl 3 ~a ] v A tﬂQ‘ et l:!lﬁ et lﬂ‘y
VL@LQW’]%]J’N%’)“DE’] vLﬂLLﬂ TQISQNZLSG gt HRH] (ﬂ’?&l) NI LLRSFNIISVBILUDAUNAANINULKBIDN

uan

ﬁ')%ﬂ‘ﬁﬂdﬂ"ﬁ‘ﬂﬂd’l%

WitansnunIwedInssesnssaulguniannguila deznausay

1.

© N o g ~ 0 Db

Histological types

Tumor Grade

Size of tumor

Extent and location of tumor

Status of lymphovascular and perineural invasion
Margins of excision

Lymph node status

Condition of surrounding liver parenchyma

Histological types (WHO classification)

1.

>

Hepatocellular carcinoma Wii4@13 Architectural patterns Was Cytological variants m‘f':
1.1 Architectural patterns

1.1.1 Trabecular (plate-like)

1.1.2 Pseudoglandular and acinar

1.1.3 Compact

1.1.4 Scirrhous
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1.2 Cytological variants
1.2.1. Pleomorphic cell
1.2.2 Clear cell
1.2.3 Sarcomatous change
1.2.4 Fatty change
1.2.5 Bile production
1.2.6 Mallory hyaline bodies
1.2.7 Gilobular hyaline bodies
1.2.8 Pale bodies
1.2.9 Ground glass inclusions
1.2.10 Fibrolamellar HCC
1.2.11 Undifferentiated carcinoma
2. Cholangiocarcinoma wivaantiu classic type ez variants é'\‘l‘f':
2.1 Cholangiocarcinoma, classic type
2.1.1 tubular adenocarcinoma
2.1.2 papillary adenocarcinoma
2.2 Adenosquamous and Squamous cell carcinoma
2.3 Mucinous carcinoma
2.4 Sarcomatous cholangiocarcinoma
2.5 Lymphoepithelioma-like carcinoma
2.6 Clear cell variant
2.7 Signet ring cell carcinoma

2.8 Mucoepidermoid carcinoma
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1. Grading 284 Hepatocellular carcinomas (Edmondson and Steiner System)

CYTOPLASM  NUCLEI N/C RATIO COHESION CELL ARCHITECTURE
FUNCTION

Grade |  Granular and Slightly Normal Normal Bile frequent Normal
Acidophilic abnormal

Grade Il Granular and Larger and Higher Normal Bile frequent Frequent
acidophilic more
with sharp hyper-
and clear- chromatic
cut borders

Grade Il Not as Larger and Higher, tumor Some intra- Bile less frequent Breakup or
Granular more giant cells vascular distortion of
and hyper- may be single cells the trabecular
acidiophilic chromatic present pattern

than grade Il

Grade IV Variable Intensely Very high Lack of Rare acini Trabeculae
scanty, with hyper- cohesiveness  with bile difficult to find,
fewer than chromatic spindle cells
grade I may be present

Grade | Reserved for those areas in Grade-Il hepatocellular carcinoma where the difference
between the tumor cells and hyperplastic liver cells is so minor that a diagnosis of
carcinoma rests upon the demonstration of more aggressive growths in other parts of
the neoplasm.
Grade Il :Cells show marked resemblance to normal hepatic cells. Nuclei are larger and more

hyperchromatic than normal cells. Cytoplasm is abundant and acidophilic. Cell borders

are distinct. Acini are frequent and variable in size. Lumina are often filled with bile

or protein precipitate.
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Grade IlIl : Nuclei are larger and more hyperchromatic than Grade Il cells. The nuclei occupy a
relatively greater proportion of the cell (high N/C ratio). Cytoplasm is granular and
acidophilic, but less so than Grade Il tumors. Acini are less frequent and not as often
filled with bile or protein precipitate. More single cell growth in vascular channels is

seen than in Grade II.

Grade IV : Nuclei are intensely hyperchromatic. Nuclei occupy a high percentage of the cell.
Cytoplasm is variable in amount, often scanty. Cytoplasm contains fewer granules.
The growth pattern is medullary in character, trabeculae difficult to find, and cell masses
seem to lie loosely without cohesion in vascular channels. Only rare acini are seen.
Spindle cell areas have been seen in some tumors. Short plump cell forms, resembling

|19

“oat cell” carcinoma of the lung seen in some.

2. Grading 283 Cholangiocarcinomas 157y Tubular adenocarcinoma L‘Yi’nfu
Grade 1 Well differentiated (>95% of tumor composed of glands)
Grade 2 Moderately differentiated (50-95% of tumor composed of glands)
Grade 3 Poorly differentiated (5-49% of tumor composed of glands)

Undifferentiated (<5% to tumor composed of glands)

3. Size, number, location, and extent of tumor
1. STUWIUNBWURZA LAY
2. lunsdiiuzSednansion Iinsnuawavesieunlngfign (Dominant mass) Liw
CLTWELNAT X LTWALNAT X LTWELNAT Al
3. lﬁi:qmiqﬂmwaamﬁa"tﬂﬁoai’m:ﬁwLﬁmlfﬁu portal vein, gallbladder, visceral

peritoneum, major portal or hepatic veins,

Status of lymphovascular and perineural invasion
Tdnsnuwiriinielisdl vascular invasion, lymphatic invasion, perineural invasion
nydld vascular invasion fmwnInzyidweangnana1wld Woaudn 1w portal

vein involvement; LLas tumor thrombi in small vessels KYDIYGHI

Margins of excision
TATeau
1. parenchymal resected margin

2. hilar resected margin (vascular, bile duct, and soft tissue)
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Lymph node status
1 1 qn’ A nial o % £ 1
QGRS LRIV LA M PREVER LY leun
1. Hilar lymph nodes; 2. Celiac lymph nodes; Wae 3. Periaortic-pericaval lymph nodes
NI LRIAVA NI INADNUNHRDINATIINY  LRZITWIUADUNNALIN NIRAIN Wizqﬁw

WUl extranodal extension into perinodal adipose tissue

Condition of surrounding liver parenchyma
msaﬂmmamwmaoLf':aLﬁaﬁuﬁaguaﬂﬁawﬁamﬁo imaUaauulageng G]f:ﬁavl,&i

Cirrhosis

Chronic Hepatitis (specify type and activity - mild/moderate/severe)

Steatosis

Dysplastic Nodule(s), (specify grade - high/low grade)

Dysplasia (large cell change/ small cell change) in surrounding liver parenchyma

Macroregenerative Nodule

® 6 6 O O O o

Other
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A20819N1SUIILNY  gross description

Liver
Formalin fixed specimen, labeled ... ”, consists
Of ettt (oo g and....... Xevrrerenne X.......cm) with attached gallbladder
(G cm in length,.............. cm in diameter).

The hilar main vessels and ducts are opened to reveal [e.g. no stricture, massj.........cceccceeeueens

Cut surfaces of the liver reveal [3143%/ ﬁ] ......................................... encapsulated/unencapsulated,
Irregular/ well defined, nodular, necrotic, hemorrhagic, cystic mass/masses in the................ lobe,
.............. cm from the.............margin and.............cm from the nearest (anterior, posterior, inferior,

superior) capsular surface.

There is (no) main vessel or duct nearby /............... cm from the mass.

The remaining hepatic tissue is unremarkable. / shows green brown diffusely multinodular cut surface,
with nodules ranging from............... { (TR cm in diameter.

The gallbladder has a smooth external surface and velvety green mucosa.

No content is seen. /It contains bile and.............. stones, ranging from....... to.....cm in diameter
Diameter, are present in the hilum.
Section e Hilar margin (bile duct, vascular, and soft tissue)

e Parenchymal resected margin

e Hepatic vein margin.

e Tumor - dominant nodule / mass, with adjacent vessel.

e Tumor - dominant nodule / mass, with adjacent duct.
e Tumor - dominant nodule / mass, with adjacent liver.
e Tumor - dominant nodule / mass, with capsule.

e Non-neoplastic liver

e Gallbladder and cystic duct margin (&)

e Lymph nodes (9183:y)
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A20879 Diagnosis

1. Liver, right lobe, hepatectomy
Hepatocellular carcinoma
Trabecular growth pattern, clear cell variant
Size: 8x8x6 cm dominant mass,
Sattellites 0.5-1 cm, confined to the right lobe
Portal vein thrombosis, right hepatic vein - Positive
Lymphatic invasion (not seen)
Liver capsule-intact serosal surface with subcapsular vein (+)
Parenchymal resected margin : Free
Portal vein margin : Free

Hepatic vein margin : Free

Cirrhosis, mixed macro-and micronodular cirrhosis
2. Gallbladder, cholecystectomy
Chronic cholecystitis

Cystic node : No metastatic deposits seen

Cholangiocarcinoma
1. Liver, right lobe, hepatectomy
Cholangiocarcinoma (well differentiated tubular adenocarcinoma)
Mass forming type, size : 4x4x5 cm, Direct invasion into hepatic capsule
Subcapsular lymphatic (+)
Parenchymal resected margin, hepatic duct margin: Free
Hilar resected margin : Venous invasion (not seen), perineural invasion
(+, hilar soft tissue)
Cholestasis
2. Gallbladder, cholecystectomy :
Unremarkable
3. Lymph node, hilar, 2x, biopsy

Metastatic cholangiocarcinoma (2/2)
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@591 1 Child-Pugh Scoring System

Points assigned to laboratory values and signs*

Parameters 1 2 3

Laboratory value

Total serum <2 mg per dL 2 to 3 mg per dL >3 mg per dL
bilirubin level (34 pmol per L) (34 to 51 pmol per L)

Serum albumin >3.5 g per dL 2.8 to 3.5 g per dL <2.8 g perdL
level (35 g per L) (28 to 35 g per L)

International <1.70 1.71 to 2.20 >2.20
Normalized Ratio

Signs

Ascites None Controlled medically Poorly controlled

Encephalopathy None Controlled medically Poorly controlled

*—Based on total points, a patient with cirrhosis is assigned to one of three
classes: Child class A = 5 to 6 points; Child class B = 7 to 9 points; Child class C =
10 to 15 points.

Performance status

A199N 2 Karnofsky index

100% Perfectlywell

90% Minor symptoms - can live a normal life.

80 % Normal activity with some effort

70% Unable to carry on normal activity but able to care for oneself
60% Requires occasional help with personal needs

50% Disabled

40% The patient needs nursing assistance and medical care, but is not hospitalised
30% Severely disabled, in hospital

20% Very sick, active support needed

10% Moribund

0% Death
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M19519N 3 ECOG performance status

Grade ECOG
0 Fully active, able to carry on all pre-disease performance without restriction
1 Restricted in physically strenuous activity but ambulatory and able to carry out work of a light

or sedentary nature, e.g., light house work, office work

2 Ambulatory and capable of all selfcare but unable to carry out any work activities. Up and about

more than 50% of waking hours

3 Capable of only limited selfcare, confined to bed or chair more than 50% of waking hours
4 Completely disabled. Cannot carry on any selfcare. Totally confined to bed or chair
5 Dead
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Hepatocellular Carcinoma:
Ultrasound and Computed Tomographic Findings

Hepatocellular carcinoma (HcC) \Junziiadguniivasduinyldvesnign dnwulugis

v = a A o A o, A < [ = a o P
lsaduudsannlsaisgnizess wia gihoiiduwmzlinhisduaniauiuezd nsamadaniasion
AeunznTsauludihenddaduiasedandafionusagann ez lddunuliauzSeauluszozGuun

A oA = o v a a
HIUINYWBIALAN ﬁqquﬂiﬂjﬂ"]‘l@ﬁqﬂ LLazNﬂ"liWﬂ’]ﬂiﬂﬂiﬂ@

nMstAanmIAsIaNs e FInasaimansaa
luiligtufioalfdaenandlunanadansesgihelinduuds wie g}”ﬂwﬁlﬂuwmﬂsvﬁ%%‘a
susnisniuasd esansaanandildmluwilulsimeaing wensntudaananddl
ﬁmmmiaﬁmawﬁngﬂLﬁmﬁwﬁumsmnﬁwméaaLaﬂémsﬁﬂauﬁama% (Computed Tomographic
scan; CT scan) %38 mInTadBASaIaTIanawLIm AN T (Magnetic Resonance Imaging; MRI)
mIaInanIsssanansiuduledmn 6 Weuudiudgasiiazesunnd adnglsfianuniiniia
fesaannaianuimizalumytedntauludufiasdoidln hepatocellular carcinoma 339
gifﬂaUﬁmnwuﬁaﬂuﬁumﬂ5&mﬂmaﬁﬁamﬂﬁumima%Lﬁ'mauﬁw CT scan #38 MRI g
Tasmldmsamadioedosionaisdnaniaiaed (CT scan) Wis MInTadiuLA3IaT9
aduudnan i (MR dsfifanuls (sensitivity) wazamaswz (specificity) tun1s3fiase
hepatocellular carcinoma Inalfsenu uazsinanunsaltununule agalsna investigation of choice
WowurauluduannIasI988aa2¢ Aa CT scan neiftasan CT scan finandeanagnni
wazdldvalannndn MRI msasiadis MR smdnidenldifle oT scan limansolsaaayle
wiTR %%al*‘ﬁ’lugﬁfﬂaUﬁﬁﬁaﬁhﬁ‘@"l,ajmmsnﬁﬂmimu%@hsl CT scan ¢ Lo% ;jﬂwﬁvl,&ims"lﬁ%'u%hﬁ

(dun dihoasasad) wia frhonldmanznazldiumaiiuTaanlslunisesan CT scan (1w diloidl

=

Uirifuwaminaa) adibifanugldiunass MR azdeadnldagluamaudininanuigs
KX A v

wmaﬁm’lﬂug’ﬂaUﬁﬁia%:agluiﬁaﬂwm (1% cardiac pacemaker, aneurysmal clips Luaw)

P a a o \ o o 2 Aa @
L%E]{'l'ﬂ’]ﬂ"ﬂzwﬂ'ﬁl,ﬂﬂﬂ%vLﬁ']TaGIaﬁz@NﬂaT] LLaZﬂ’]'ﬂVﬂa%@]i’]ﬂﬂﬁ"ﬁ'ﬁ@n@

[ v a [V .
ANBWEN IR INIRYVD Hepatocellular carcinoma
v Aaa o ' & o A o & a
M3ATINITITIRIRY 1192 T wn1305190181A38988@T1T124, CT scan w3a MRI aZWL
miaiyiaulazas hepatocellular carcinoma & 3 3Uuuy da
1. Solitary mass: fanwoziunaulng fawdsn
2. Multifocal small nodular lesions: Wudanwmzidudaudnwasgiaunszavaglu

& o
LWhaey

96  uOMVNISASOAFANSOVITRTUIRSNHTSAEVAUIR O



. . . . o dq( =) 2( e a o v dq( o A & a
3. Diffuse or infiltrative type: @alilasanuningyluluiloauind vldifleduniud
ANBIULNEIY (coarsening of liver parenchyma) wae lalgaLaue (inhomogeneity) 8Nt

AINAMUYNIINANZAULDI LB

g; Qo 1 [ J { v 1 v 1 { ] a
U9ATIBNINLIR BN wzatndlaatanien lananuua uanwulesfalanuuenais 9

' o ' [y = ' o [y (Y ' .
atnamannu i ffeulngniedon Swnulifewdngdnnanaiauatlansay (satellite nodules)

v Qv 3 . >
ANWIWINIAANINBIIAYDI Hepatocellular Carcinoma (31/7’1 1 uag 2)
Hepatocellular carcinoma NN HMENIITAATITIIANINNL QRRISINCRER T
mil,ﬁﬁtyl,a‘i_limﬂu solitary mass, multifocal small nodular lesions, infiltrative lesion %38 mixed
pattern WI81ULIAWANEWLNII echogenicity (ANXTNI-aN1N8aaT1126) LHw hypoechoic
A o A o A . = A o A A . . =V o &
(saniiaauln®) hyperechoic (#1303 1laaULNG) %38 mixed echogenic mass Aleunense
A o . . o o Aa K A o v A
WUaUFa1 (hypoechoic halo) agsau s faw lufauniivwmalngdnwuiimagnauidluluiduian
. . v i i . £ o o ' ) .
(vascular invasion) ldliase lagiawiz portal vein uaz hepatic vein TIRNWMLAINENINN LWL
lunziTauwsnszaneanay (hepatic metastases) 38 benign hepatic tumors %€ U19ATINAWL
=1 = o ' T Ao o ' L ' . .
minadoanlagnarudlluriewndeaule udwulidvesivin cholangiocarcinoma
9N LINENINMAITGUIN daasTdanzNazllunsasianansadiiarmuznseaulu
@ £ I A o o o [ & o o o 1 ll 1 A
dholsaduuds wia winzlialiaauanay widaananaddednanaoedng wiu ldmanziaz
o o P A a o . . & o N wa &
aralufihodiu (HasnedwFsadaanana Wmaninnzgnzasdiutiluduldd) wananiu
miaTedaanamdlugithoduulndiesulisunausatiowudy azusniy infitrative hepatocellular
. o a A Ao = A L g & e & oA v o Lo
carcinoma léitnn (U 1D) wialunendeunzilivwalnajagiduiadunindy fidanaliduna
Al % A 1 & A & o An ., b o A & o & @
Waenanastnwly wasfadndwsaiequnlisvnaueld (3UN 1A) wonIINUUIAGTITIIREY
H . . ﬁ 3 o { 1 R s =1
ldaunsauen regenerating nodule* LLae dysplastic nodule** mﬂunaulmmﬁwuuaﬂluaﬂmmmm\‘]
88N97N hepatocellular carcinoma 'l AIuNIIaTIANANGI CT scan wia MRI Tadlanuseny
2619 LI AMNEN A BUNATIINL DA TIT A HUIINVINALAN LTW VMAHBENTN 1 LTURNAT W ld
v Q 1 =) £ a 6 YV g: d‘y ﬂl
follow up drBdaaNTNIG e (3-6 LHan udILAINIUYIMVBIUNNSLFIATIY) NIilRasan
o (- U Qo ~ Qs . =1 & o & O &
myvhaaaaagsauuTainwy hepatic nodules aw1aLAn g iuawInan Gelasanndnidu
regenerating nodule #3a dysplastic nodule ¥1N¥NN3ATI9GIL CT scan 3 MRI lugthennag
e birulfassvdszinaesdsamnaiduaiwmiuunn wennuuiauNivmaidnnin 1 i uwaaes
989891l characterization liinaziiluannmsasialay CT scan w32 MRI uazfiusiian
a9nazdu hepatocellular carcinoma Ae3 A3 follow up study 1 3-6 L@autaNN nlurlwdnns
{ o a o i v o A O
wWasuudasmianfiulsauaznanisinm  adslifianlduivinsuy i nveunndgainig

vuaan
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UG * Regenerating nodule S benign hepatic nodule ﬁwuiﬁﬂaﬂlugﬂ’mﬁm@d AN
aMINE BRI Mefisadladusmaunudusnidely TesanninSuwa
HosNI1 1 LTWALNGT
** Dysplastic nodule i premalignant hepatic nodule ﬁwﬂﬁﬂaﬂuﬂ’ﬂmﬁmﬁd
LT
MIATIAGILARATITIIG WAz CT scan ATBINNALWANIUEN regenerating nodule L&z

dysplastic nodule 88naN hepatocellular carcinoma UN@adandy MRI HuwaTI8uen

gﬂﬁ 1 n’mé’ﬁmi’lﬁ’n&rﬂﬂdgﬂLL‘.IJ‘UGi’I\‘.I )23 (hepatocellular carcinoma): A LL&74 large mixed echogenic mass (arrows)
' ¥ o o A o Y @, ' % A o« ¥ o Ay . b
agNauLAuLadunaude Fatnligsnaliaenalivinden wazfainiuaniiedun lisaians, B uaad small

. ' & o = . i & o o
hyperechoic nodule (arrow) ag‘lmua@unaumw, C u&a9 small hypoechoic nodule (arrow) ag’[uma@unﬁu‘mﬂ,
o ¥ o Ay, & o o A o o ' ' ' o . .
D urasansmziitaaui isdnaualugtholinduuds Saansmdandondemnoninduznisay (infitrative tumor)
FuRunIe W
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. . o 9§ o LA 3 & a € o a I P Aa
1% main portal vein 7]']1“ portal vein quuq@llﬁfy’ﬂu, C NMNLANTLIYADNNAADINNIBARIINUIIRY UL UNNIENY

tumor thrombus (arrow) 1w main portal vein
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o & ¢ o
ANBWENILANBLILADNNILADIVDY Hepatocellular Carcinoma (3‘1/71 3)
L A & a [ 4 ' . = a v v
Iuﬂﬁ]ﬁlumﬂiadL@ﬂ‘ﬁLiUﬂﬂNW?L@]BiQﬂiﬁw (multislice CT scanner) JanaLasinwminldann
sanInlinmwidanuazidoags Wesmriy technique uaz protocol lnaie filgluiagtiugioriali
= v . a a A a &
NIFUAK hepatocellular carcinoma JUIERNTNINWINNDITU
A . < v & AaAa o oA g o A
\#8931n hepatocellular carcinoma HufaunziSandiduRaauassninuazsiniasslas
hepatic artery vaeiiaauln@Reslasidwiien 2 32Uy (dual blood supply) fia hepatic arterial system
(3a88z 20-25) WAz portal venous system (38882 75-80) @914 CT protocol Nimanzaxluniasiasis
. A AaA & a < oA
hepatocellular carcinoma AaN1IATIINAKANE phases NINBUAARIINUIIF (noncontrast phase)
[ = =1 o A d' 2 . > > nal = a =
LRLHRINNAARINUSIF T9UTenaua e arterial phase [BUnaINTNAALN MU= 25-35 Fudi
& A KR oA @ . . o o § o A & i \
\Duszpzfiansfiuismdnlueglu hepatic artery uda vl structure Mdnslay hepatic artery 17w
. A & = ) ' & o aa &
hepatocellular carcinoma §A1421T%  (enhancement) uaziRnlatalaudniaaulndnuna
= o o o a Aa = {
\Ne9Laniae] Las portal venous phase (HunasnudaenlUlszanm 70-90 Jwfl Saduszosn
K > A 9 [ v o v .:‘i‘ et ad dq‘ . a s&/ < A
m‘mmaam"l,ﬂa%ﬂu portal venous system &3 Ynliiilaaudn@niasalas portal vein HAMUVIVMANT
3 . 1 = ] 1 Aa 6 a 6
WAzNBILHAY hepatocellular carcinoma b liTalaudnaall) ualdunsaan wenosdnauiilaes
RRIRARINUTIRUNNUNEIUA phase 1@872 Avli portal venous phase YMIHNNIATIAAU hepatocellular
carcinoma ﬁﬂizaw’fﬁmw@hﬂ’jﬂuﬁaqﬁ'mm
Hepatocellular carcinoma AanwaemaasaLiula ldna ﬂgﬂl,mué’aﬁvlﬁﬂdnvlﬂuﬁa atingls
A o 6 a {t:i [ n:%'l ®) . =) ¥ n:%' :lld
NAANKWENILDNBLILADNNALADINUIBINY 1 hepatocellular carcinoma @@ nNaWwlHaNN
enhancement 1%?5’)0 arterial phase LLazﬁﬂ’liQﬂa’mLﬁﬁlﬂi%tﬁ%tﬁaﬂﬁﬂ (portal vein invasion
- . .. . < = a ) S Ao e >
%32 hepatic vein invasion) uUsATIANINLNINALTBanIagnatudlUluvaumndauldudnyld
$a8ni1 TINUANBUAINEIFBIIRIRBWENIIAAIN cholangiocarcinoma
& . &N 1 oA o P . [N v o 9 o
119A39 hepatocellular carcinoma A L ladansmiue? typical a9nnauaaNatl vliLen
NNanglaenn lunfazsenanisansuensenalsdaaufialaaiues hepatocellular carcinoma
nonanuld lasnausnau CT phase @199 69t
1% noncontrast study inwuraunianwmzainiueaulndiantias (hypodense mass)
P . & . aAa & o Y
lagianzaiia clear cell carcinoma 2184 hepatocellular carcinoma NilasfUsznavveslasusingas
90NAINLARNBIULAININNIN hepatocellular carcinoma 121U U19ATIBANLRBUNTAINVII -0
v A v & o o = . A & e =V v ' |
InalApenuiiaaudnaifsd (isodense mass) w3a 11N uHhoay (hyperdense mass) Al waazlaiwy
Uasivin hypodense mass fauuziisnwiaLananianwmzaalaua (homogeneity) TtuzNianuwalng
% A P a o Ao e . . P =
(lasawziaunlngni 5 wuwdiwes) anilanwmelaiguaus (inhomogeneity) thasandinisans
INMIVALTANLINIWEIUNAVBINEW (central necrosis) MNIRLSLIBNAIA U ANMIALATNN

faunanvaInan UIATINLARIUN glurawld wawu'ld bivay
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14 arterial phase NNWURBUNA enhancement w1nAAILHaAUTILALS 1Ha93Nn
hepatocellular carcinoma 3NLAENG28 hepatic artery @471 lenanadnedu uadawinlivasniou
[ 1 [} e 1 A A v A s dq' o o A o WA A >3
W2390is enhancement lut1909na17 %Iadl enhancement lnatfssnuiiadudnafes vinldiiang
v J v = =1 Q IQJ 1
uonlsalaeniin neunziisuwialanand homogeneous enhancement ameifauawIalnyinazd
inhomogeneous enhancement lAgLSIIAEIUKENNNE enhancement WINNIILIIANANIAOWNT
central necrosis
7 I=3 L% v A o o 1 dq’ o U a d' =1
134 portal venous phase fauuziTIGUINTANBMLANNINGEALTIALY I HaINFITAL
o AA g o o & ' X o o o o A o A o A £
SIFNULRDIAIRaUAILG arterial phase l@aanlUanaiianidl vnsidsInwiiteaduln@nunian
10991 dFUmINUTIRAN portal venous system a1aWuil enhancement NuSIMUALTATEITDY
A & o A . . ' A <
(capsularenhancement) @9tuanuauch typical Va3 hepatocellular carcinoma 88139%id Tasnaly
n13@TIal portal venous phase AtlszEnSnwlumaduan (detection) uziSeaula laidivin arterial phase
mMytnsusnlanuindaduanain hypervascular lesion (faufiil enhancement lwns
arterial phase) 5%6] L% hemangioma, hepatic adenoma, focal nodular hyperplasia, cholangio-
carcinoma, 138 liver metastases U19%%a MATIIWUANBULAULTIINMEY (AUIAN VaLUUTVIE
a % A v =) 1 [} 3 o vR K . pﬂ’ [ &
fusadwtoaltlanedlutesrias) anannlwiinds hepatocellular carcinoma unNAn agn9lsAa
AIdasaAulIzi@ MIaTeTeme mMIanInResljidnns wisthongansaaduwdallass
Wasislunmdtaasuenlsa
lunpfifeufizwalngjuszeduiinmweudy a1alinsuanvasriaunzi3a (ruptured hepato
cellular carcinoma) vl#iiReasanlugesriasuin fihodnuilsansiviadizeiniszes
hypovolemic shock Hihuainanininansnisilialidd iwszuenaniianuauanainmiiie

LROALAD ﬂ'aﬁmmwimzmmlaama&uzﬁuiﬁ;ﬁﬁaaﬁmﬁﬂ@hzl

1 ¥
S 1 A

(Y % 1 ®)

I@Uﬁ}'ﬂ hepatocellular carcinoma mminwuvl,@mmﬂgmwu anwmenuUIBILln
hepatocellular carcinoma Aa ﬁa%tﬁaﬁﬁ enhancement Slwﬁ'm arterial phase Ltazﬁms@‘nmu
[ [ -~ o [% A = o LY aa o A ' =
wnldluidwidaaduainansucdnginuld wddasifagousnlsnna1nzdu edralsfanu
v v ::S' a é’ ] U et ~ d' [N £3 g: a o [}
thamanuieuduialulndludiheduudi follow up wlasasan lddiieuiuezldnyuizule
Tifinds hepatocellular carcinoma Tinew uananuumlalumsdueu hepatocellular carcinoma Ao
MInTIANUTI arterial phase AUuMNNgNaInTtaNTIsdRaninaszaliszyluluzansie
1%%6]@%’5’1&0521 hepatocellular carcinoma LLaxﬁadﬂﬂimiﬁﬂﬁd noncontrast, arterial phase
WAz portal venous phase LaZIutNaUIzANSAINVaIlaNTLIHADNNIADT IWNITALAKNDW

[
NTLIIOU
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arterial phase LLﬁmﬁ'ﬂumL‘%ﬂﬁumu’ml%fy‘agﬁﬁunﬁuﬁm Hanuue inhomogeneous enhancement uazdl central

necrosis WAL hepatocellular carcinoma ﬁawﬁﬂﬂifﬁu’mmﬂa%iﬁu%wméfunﬁumﬁ Janwue homogeneous
enhancement, B Mwianaistinanfiniaasluzng arterial phase fiszduanii A usadraunziSdurwalnyantoud
AUNALYMENN Nansmue inhomogeneous enhancement uazdl central necrosis, € mMwenaisdnanfiaaslugi
portal venous phase fi3:@UAEINU A uFAINEUNSINGUNINAUEIBUAZINT enhancement 8ARIAIN arterial
phase (A) ua=3 capsular enhancement ouwasiion FNATIWIRTDUIZSITIIAENTAIGUNT LN TIRRlL portal
venous phase Snwuiagniniiasiawulu arterial phase URAITIANNAA VDY arterial phase luwmyFUAlsANITIOL,
D mwionmlgaaaRataasluga portal venous phase fi3eULAeIL B LLamﬁaumL%wm@’Lmyjﬁﬁuﬂﬁ‘umw&haﬁ
enhancement aa833N arterial phase (B) uazl capsular enhancement ﬁmawaaﬁau
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& o Y A A 1 (1
msmnmwmumﬂLmaommﬂammmanMWﬂ
o [~
Twnrzauuds
(Magnetic resonance imaging in liver cirrhosis

and hepatocellular carcinoma)

mammmm@mﬂLua@]ugﬂmmmummwawmm”lﬂumamu Huwaldinansifouudas

1 2 o a? 6 o ci A a nl'
pasyUTIMeuanuazlasamoluay wannniiaasaungnniznunizifiowazinafouudag
A o X o & v ¥ A & ' . .
I mwINNIwWARIN lilunawieNinnumannaeaiud benign regenerating nodule (RN) Laz
dysplastic nodule (DN) aunsznaasuuaslidunz96u (Hepatocellular carcinoma, HCC)!' ™)

vaissaudatiuuzisanwudesludszinalng  wuluwamsuinninwandalasianis
Uszmnanguiies wiu dnsdedebhiadudniauaiia O uaz § nazauuds uazmilaiumnionsss
\wu aflatoxin Segfihouzidudulngazidanmiasgedlilaiunsinm lasdl 5-year
survival rate \e93anas 5 Tun19NaUAY survival rate anagsfisianas 75 drldsuminsinanzas

o a o A Aa ' o \ o A a ‘A A
wannnigaiifaduaudug Ninadanmssnesu fawlnaiin 5 [udiuas Tl capsule inInszans

o \ A o o ' o A A a o A .
nanoawridlmitaauinisunsnszaeluluedorzdu wiedulawd Ul portal 138 hepatic

. (4_6)5gﬁo’ |nql’nn§/. A “";’1 www I o & Aaa o
veins®™® MR ra hAaInaIwA hIanNIaTIANLNSIlBIzosNeIlsn  AIBUNNTIRIRY
& o v & A o A \ IR va o Aaf Y . .

uzivaulailuszpzituduaiisusinligieldTunmsinsndluussindannitegsan 1ou
@8MIHNGa (hepatic resection) w3anIkAALLURawAY (liver transplantation) lazazidunsinm
NNz TIauuaznzauuiasiholdwianiu

mydumuzTaululszmninguiies (screening) Fsiianuddyatebs launiamadi
o 6 &, A [ v s 1 1 A ll o 7 1A A
saanaalunoansuazliiuatnauninasiiasangzaln a0 kiuwe vnldves ladflanudes
PNNFUBZMIUNENINIUTIFNNMIaTIenTIgnaufLaas (computed tomography scan; CT scan)
2619 13AANNNITATIVAIDEAATTIIANRTBINNALHEIIINNNTATIVIDHABIANAUANTIW YV
Aamadeutnanin uazillaaanuanuialndviadauiiauds nanazlinmsifesplialiauni:
anarilddeutnannn lasawndateunudvmnaiinuas iilanufiaUnaugiwedin defigthoauwm
wnlalasunsaranuneuiadndlwieauaiuwlnginezlesumianaiududasis CT scan wie

MIATIVLLATDIATIVNAULNLAAN IWHN (magnetic resonance imaging; MRI)

a A (%) U '3 (%)
NI5AIIVINIRYNOWLIDIDNVDIAU
U a nni a J d“l’ s A o a % [ =1 dl & o s g;
nauw@ﬂnwmmulumamuwgnmawLLa:m@m's:@uufuafﬂ:umnﬂaﬂmmaomum@mu
aufinan L ludnedin nannfaliuann Regenerative Nodules (RN), low-grade Dysplastic Nodules (DN),

high-grade Dysplastic Nodules (DN) LLazluﬁq@ﬁLﬂﬁUuLLﬂaa"lﬂLﬂuﬁaumﬁaﬁu (HCC) Gydnwmmiz
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NITIFAINE LA TIRTAINRAINNRAY  TINTANHIEINNIZI9A LUTIUNIZ RT3
T TN BN LT U UAINTIU Rewul 8910 9N ol adanLazLaNAINW I auLaTaI0aN19397INEN
nlFlunianaifeds edelsnaunndayanisdnsidsdulngwuiiniienadioeies MRI
Al mmgﬂﬁaoLL&iuﬂflqaﬂdﬂm'ﬁmn@T’JUé“a@linsnﬂaﬁl,l,a: CT scan @3% MRI 39tflungayusuLnInans
J [ aa Q a an{ a J s =3 d' ™ U dq( (7)
VNIRLUNITIA T RIRLANUAAUNEM AT RlwAMzaULTauIanIzI o RIFUN aMLIAEIEN
IMARANIINTIAALLATEY MRI lasun1IWawIat19unlwszosnatu DRI w3917 LW
fUNINVENTNTIUALLBLAENY § UazUENLBLANB I NIAMIaIkaLEa (tissue characteristics) Tufiautia
1 U, J o v 1 1 t& | ~a
3an6991aa2% Y lRENTaLEAIANNLANA1ITERING RN, DN uaz HCC Talluanumansniias
289 MRI MnfhaninmIaTansiafmong wananiniiasa MRI gedlanula (sensitivity) lun1iase
Y & A o =2 ) = ) A A A i L. A= T o o
WurauitaangIaney feaend lsnauans e nIIiaLdanIa tissue characteristic NN TITAUN
o o § o ° P a & A A a £ v =
l@maazvinliaannuanmng (specificity) adld  annsmsidswudasunsagnsiinadwlunizauuds
vnriiaanuaasansueniiidineunionteunziiauld NgniSunsand pseudolesion™ Ginu
A3LT tissue characteristics LWE90ENILALIB1D LNLNEINE ﬁayaé’nwmxmnﬂﬁsmuﬂmmaaﬂ%mm
a A dl 1 nT ﬂq‘ =3 o £ dll [l aaAa %
LLawu@mamaa@]Laa@wmmmamLuadaﬂmgﬂmmhﬂs:ﬂauLwa‘mmummwmmﬂsmmz
QI ] ] v é’ 1 { { v v {
LANAMNLN W IR NINT® nafatlainalaswulasasnanain RN 1fw DN fﬂuq@mmﬂﬁuu
u HeC i aziimasfnasaidaalnalugsnawitosan (lumor angiogenesis) MNLFIABALAITBIGL
. a £ o . a ' ¥ 1%
(hepatic artery) {AaaNNTB lupmetfionnuazdas 9inIaalSunmairedfeanaalaesaniawaea
o 6 o . A I &£ (g) =S I . oA o o ¢ o
awasaa (portal vein) tWalinguussiu® msfinlas Shinmura WazAIL WUINAANUFUWUENH
seniavsnnanfeaninllunowuzi596uny signal intensity luwn w T2-weighted (T2wW)(?

MIANWIANBHULVBINNW MRl 2090 UIBANMEAUMBUAZAN B IALVBIN D ULDION I UTZHZAI JUAY

A v

v Qi dl a J dq’ o 1 aa o 1 o AI J
L°l|’]1‘ﬂﬂ']§l,ﬂfﬂEJ‘LLLLﬂEﬂ\‘]“(lfﬂtLﬂ@"llu%fﬂzuﬁvLﬂgﬂ’ﬁ’)%‘ﬂ%ﬂ‘ﬂgﬂ@] BILLUWEEITY

i o
Regenerative nodules (RNs) (7171 1 uaz 2)
X ! o ad a o & .

Regenerative nodule (JuaIUUaILTARAUNLANIIWIKIUINNNITABLAUDIADNITANLV D
& o A a A o A A o
Wedy nawdsuudasweimslwaiswdealuadon: Wisannsnausussdafinizduedsg lay
RN sinasliamaianuastinlaennainnwn1e3sd dulng lasuifaaidsdann portal venous system
#ukagan hepatic artery anwasen19 MRI wudnaaulnijas isointense Latfisunuifiaaudnaifie
nalw T1-weighted Uaz T2-weighted images w3alunstinidu siderotic RN 32AT2AWL hypointense
N9l TIW uaz T2W gradient-echo images Laziilafaan5Usznay gadolinium NIRAaALRaAALEY
3 . ! Ao L. T A dA & . .
N1NNIA3I9 dynamic MRI WU RN 92UaN ke isointense WAL AUE B UNI L1 hepatic arterial

o q w4 = o o , Ada X 'Y

phase WAz portovenous phase vilvsulngjifulaenn tiwudlunidnivmalnadivlsznauny
A o A . o A & & v A [y Y .
UWIH@ (fibrous septa) naxsau mfﬂxmmﬂuﬂauﬂauﬂgﬂaamaumEJ enhanced fibrous septa o

delayed-phase image!''"'?
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gﬂﬁ 1 w&AINIW MRI 283 macroregenerative nodule (arrow)
A "N T1W in-phase GRE image wRwinewianwmeiilu isointense
B MW T2W FSE with fat suppression WEAINBUIANMIAE iso-to hypointense
C N T1W spoil gradient echo fauda contrast agent Aowdansme slight hyperintense EI%I;LLﬁ’J
D

E uaz F A2W dynamic gadolinium enhanced MRI Tu hepatic arterial, portovenous i8¢ delayed phases
o o v ' . o & {

auaay  uaadliiAwindawlill enhancement lu arterial phase uaziiugalandn e enhancement
& o

vaahaaulassay
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31U 2 usAINIW MRI U89 regenerative nodules lulsAduuds

A NN T1W gradient-echo image waaIaUNaLUTela (left hepatic lobe hypertrophy) iiuﬁuﬁlﬁé’ﬂﬂmxyi‘ﬂi:
(surface nodularity) melufifan isointense 1an< ai”m’mmnﬂs:ﬁ]mag_jﬁ'avlﬂ wananinudgdhuiivine
Mty“fuﬁ’m (splenomegaly)

B MW delayed-phase post gadolinium T1W gradient-echo image W&@3 enhancement U84 fibrous septa lagsaunan
regenerative nodules ﬁagjmaﬂmi{aé’u

Dysplastic nodules (DNs) (31/1’7' 3)

DN fia3udu premalignant nodule lasiisnaunulszanmiasay 15-25 luanzauuds
&3 DN flsansnutedasaantiilu low grade was high grade auENHMLIWENTINGN §aunite
Po9m3lasnnlasfiieduuazansszaransldiaansilaouulasastsun muazfunvasidan
fintdes nendeinnanaduas portal blood supply luwmtdsaruiuinnsiuues hepatic arterial
blood supply nmsiimssslntvesdwasanienin nontriadal arteries uasfianniuiiiod Hee
Aedumsln DN msfinwlas Sadek wazame wuin HCC mansatiamelu DN di5amelunm
Wie 4 1ean’"® dulnnjuas DNs 92 isointense %38 hypointense lu hepatic arterial, portovenous,
ILee delayed-phase images aahdvl,iﬁ@nus[umaﬂ% DNs 819323 hepatic arterial hypervascularity
I@unn @Twmsmnmﬁaﬁ‘iﬂmﬁﬁa;ﬂuﬂﬂgﬁu nN3usn DNs aanan well-differentiated HCC
v laAautsannwIaunefin lanansarila (519

AN signal characteristics ﬁtﬂué‘ﬂum:mwwum DNs fmzwui%ﬂu hyperintense
1w T1W images waz isointense 3@ hypointense 1w T2W images agnslsfanuansasisnansanyle
lu Hee wwunulasanvvzwulanedasas 12 289 HCC athglsAauiiouain HCC 8193=dl signal

characteristics dauiy DN a9nad ualumenaunuazliwuanwoue hyperintense T2 luw DN (119
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gﬂ*ﬁ 3 UXAIMW MRI 2839 dysplastic nodules Twlsaauuds
A AW T1W in-phase image W&@4fiaw hyperintense nanofauludy (arrows)
B mwW T2W FSE image fowdiwil hypointense niuiladiulansey snwosdonsnavnliiinda dysplastic nodule (arrows)
C uaz D MW late arterial LLa portovenous phases post gadolinium T1W anuanauliny hypervascularity lufauaanann

4
DNs with foci of HCC (7171 4)
A a = a & R o Aa A a )
Wail HCC wwainiiadunels DN azvinldiiaansumenssdinennisunit a nodule
within a nodule nanfAaluniw MRI azRwduiaw hyperintense w89 HCC malunaw DN Milu
. . & o { 1 v U 1 v { g; a
hypointense b4 T2W images T9a4inana biludnedusiuvasneuniiu HCC wuazddsunonian
¥ QI l&’ o v ) . .
VLRSI ANT U 1HB199217A % enhancement W@ hyperintense %29 hepatic arterial phase 1t

(11,14,18)

T1W images

gﬂ‘ﬁl 4 UR§9INTW MRI 289 dysplastic nodule ﬁﬁﬁ;@ HCC Lﬁﬂ’flvumﬂlu
A AW T1W in-phase image Waadfiaw hyperintense MaUAALLN (long arrow)
B W T2W FSE image ffawiuiln slight hypointense niuiladiulagsey snwowdonsnavnliiinds dysplastic nodule
(long arrow)
C uaz D N hepatic arterial W&z portovenous phases post gadolinium T1W @uaiauwuinditauawednmealuioulng)
Gansnn Fadsnwoee enhancement (hypervascularity) 14 hepatic arterial phase (short arrow) ylAwIFadnd HCC subfocus
et
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Hepatocellular carcinoma (HCC)
=3 Qs 1 ] o = { ¥ AI J ~
Nz 90U  (HCC) dulngazlianwiunseaiioaussinmitean lhifoaiaiu lasazian
heterogeneous enhancement yasnauiitasanlu hepatic arterial phase W8 rapid washout
] =3 a (=3 a A =S t:;‘ v .
Tu portovenous phase 2819 b3AeNN HCC vesiianandaziidSunandaalassiey (hypovascularlty)
Q L= =Y 1 Q J Qs 1 v
ANBMULNITIFINGIVDI HCC euandanulUTUNuemIa tumor grade wazadindsznaunslunou
Small HCC NI anawannin 2 loudwas iNauninuaaziimdn hyperintense T2 uaiAnidn
variable intensities lu T1W " gwmIuriau HCC 7l hyperintense T1 ity ndgudsznay
va9 lauwneluian (intratumoral fat), glycoprotein %30 copper arunaia MRI THa chemical shift
imaging 928 U1INATIINY intratumoral fat lid ugtheduudiaranutauilil hyperintense T2
v & R o & o Y v  Adao L. A . A =
CADIUNDINDULUDINVLFUD ULADTNLNDUNUAN TS isointense KI8 hypointense T2 lamanazdu
v [% { . . { [ Y- v o X
HCC azdpnasuniiunsdinidu well-differentiated HCC!'® nsfazldnisifiaaplduingau mida
gadolinium contrast LAZYINNIATIIGIBLNATLA dynamic multiphasic scan Whwllausawds lagran
HCC azi#i% enhancement 1 hepatic arterial phase Las rapid washout lu portovenous phase
(7U7 5 uag 6) LazaNNN1IATIEILID multiarterial phases contrast enhanced MRI 28481 HCC
1A ¥ < o . 1 3 o .
WUINHUIZN D 39882 53 U9 HCC A:LAUANEDL rapid washout IINFIWNANVINDUWRAIANN hepatic
arterial phase WazL#t enhancement lagsaunaunziSlunadau (peritumoral coronal enhancement)
gﬂLLuuﬁmmwuﬁﬂ'auﬁﬁaé’wmzﬁu hypervascular HCC Tazazlaiwulu hypervascular pseudolesion®”
AI dl v o A &~ A s dl 1 dl 1 d‘y [ a 6 o a U dﬂl/
FoNdasAisiauanfaanuueNaTIINLNIS MRl @199nnanantena launusnuIzauaIgIn
. (21) v Wai 5 ' ~ v AI £ = wol 1
alpha-fetoprotein (AFP)®" sanainani+me NWLAINAIANHIMIAaINaWN Loz TI8LUnITULN

HCC aana7n DN %38 RN "l@”lu;jﬂmﬁﬁnn:é’ul,lﬁa(”)

U7l 5 usasn W MRI 289 small HCC lugftheduuds
A W T2W FSE ugasnautdn hyperintense Twauniuaa (arrow) wazaudulngIvwiaidnnindndsiunuinig
mmﬁu‘lumamﬁamwa%ﬁagﬁfu Winldanfishulauas portosystemic venous collateral
B N"W T1W precontrast spoil gradient AowAuiln slight hypointense ﬂiﬁLﬁaﬁuI@ﬂiau
C udz D MW hepatic arterial a2 portovenous phases post gadolinium T1W aus1aunudNdnauilansass enhancement

(hypervascularity) i hepatic arterial phase I8z rapid washout i portovenous phase (arrow)
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g 8

gﬂﬁ 6 URAINIW MRI 289 small HCC (arrow)
A NN hepatic arterial phase post gadolinium T1W Laadnaw HCC wwalandansmse enhancement (hypervascularity)
agludunduam
B NN late arterial phase ﬁ”auﬁ'uﬁ washout U843 contrast
C NN portovenous phase LW&A3IN1T washout U843 contrast mﬂﬁu TINNVLAY peritumoral coronal enhancement Wuvay
984 contrast enhancement lagsay

v Ao . & e
D NN delayed phase nandanitwe hypointense NILUHAAL

Large HCC aziianmmstawiziuandnsnainuaiy 11w thaonsluianldaiisuaiiuansme

. a a & @ ' v .
mosaic pattern &JLLm_l"ga (tumor capsule) &m:mﬂau@nns:'«a’maglﬂmﬂm (satellite nodules)
vauraunnunIngylulwiadulidveusaiau (infitrative border) uazdaugnauidnlulunaaaiion
(vascular invasion) Wiaviau@luay (bile duct invasion) SN®MLUL mosaic pattern ViNlAL#AL
variable signals 79l% T1W waz T2W images WRZ#A931NAA gadolinium contrast LABANL DAL
heterogeneous enhancement fniluALgaTaItauuTINNILARLIL hypointense N3l TTW uaz

T2W images uaz enhance W% portovenous %38 delayed phases®™'"'**¥ (317l 7, 8 uaz 9)
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3Ufl 7 usasmw MRI 289 HCC ludundudhy segment IV
A AW T1W FSE with fat suppression Aawulfintils iso-to hypointense waziiminaifoaidwdaadulassay
B NIW T2W FSE W&®Y heterogeneous hyperintense wa4iat HCC

3UM 8 usAINW MRI 289 bleeding HCC Tuaunduam

A W T1W out-of-phase gradient echo Aawulfintili isointense WazWU hyperintense component NvavuvadnawLazluin
faguanifiadulassoy

B N T2W FSE with fat suppression LL&@J heterogeneous iso-to hyperintense maludau duuSuiie hyperintense

& . A ) A2 . AaaA

T1 aztawii hypointense T2 11489910 blooming effect URkAINIINALFOABEN

C uar D 7MW post gadolinium T1W arterial LLas portovenous phase AURAU LRAIANEME enhancement Wag washout
28y HCC
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31U 9 uFAINW MRI B84 HCC Nlimsgnanunaaaiiaawaiaa

A usz B MW T2W FSE uaadriaw heterogeneous hyperintense Tw@unauwan seutuanawlitdaiau (long arow) 98y
fidusasnzisanaunaoalioawaianvadunduan (right portal vein invasion) (short arrow)

C MW hepatic arterial phase luszauidennunn A usasliidunanianso: heterogeneous enhancement (long arrow)

D AW portovenous phase W&@4 tumor enhancement MALIITREALREANSIARYBIGLARLIN (tumor thrombus) (short arrow)

Fibrolamellar hepatocellular carcinoma
=3 s a dQ/ [l 1 1 U dl 1 Qa ~ U v 1
saisauriaiwyldldves dulngwuludihonlidnnizduuds wazanggilhsaziaundt
Aihouzisadunaly (conventional HCC) aavsaadinvasithe fibrolamellar HCC azgeninvafthe
conventional HCC n3fiuananaznensuitassuenlsareninsnssiduaadaiai itasan benign
vriiefionzdansmlndidssusSodurfiadldiuiulaganis hepatic adenoma uwaz focal
. o . . _
nodular hyperplasia (FNH) @481922wWu central scar loiguwidenni 3nmsdnuslas Ichikawa Lasaie
= [y o o Aa . 2 =« & I .
F9laansansmen9ITITIng e fibrolamellar HCC wuinAauuziSaftazidu hypointense T1 LA
. di a o tg o 1 ni a ni e . ¥ v 1 [}
hyperintense T2 Watflsunuiieaudunlng asawuuaaide (calification) meluiawlauawyldtos
1 L U L% =1 v U a o |
69U central scar azwulddaudnsanniistesas 80 vasiholavaziianumziiuuan (stellate) uas
. . d v Y =3 v 1
hypointense lu TIW uaz T2W images T9812924 enhancement letnaidnaen3a Ll enhancement

e e @4
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I@]El’ﬁ?;l]ﬂ?iﬂﬁ]ﬂ%ﬂ’]i’]%’ﬂﬂﬂﬂiﬂ’]%ﬁlﬂﬂLLﬂﬂIiﬂLSJE]@]T]E]WUT] auw@ﬂﬂmlu@mmadam NN

(2
)

duudenu Taslawizdonisanadoieiasamanauusiminluih Iiudasiionuinugiv
nanensIinuazinanyzgnd ranudlaimersineumdiwinezsansndiuduedols
Tunmw MRI Gswefiezsiusanuensanldidu 3 NEUANHMUEAB tissue characteristics vasriawitasen
wdazsiazluuy enhancement vavriaw LLazq@ﬁnﬂﬁamwﬁ@ﬂﬂaﬁuﬁmnwuiwﬁasJ LT
nmIgnaunaaaiiaanasan udu lassansnazaydansueses 2 nguaindtisduldaa

=
15191 1

P @ = = a 1 &
M139IN 1 Ltaﬂ\‘laﬂismlaz‘ﬂmﬁﬁﬁlwu%ﬂmﬂiaﬂﬁli’mﬂa%tmL‘vmﬂvlﬂﬁ']?.la\‘l RN, DN tla¥ HCC

T1W T2W HAP PVP
RN Hypo- to hyperintense Hypo- to isointense No enhanced Isointense
LGDN Hyperintense Iso-/hypointense No enhanced Isointense
HGDN Hyperintense Iso-/hypointense Enhanced Isointense
HCC Hypo/ iso/ hyper Hyper/ mixed Enhanced Washout

HAP = Hepatic arterial phase; PVP = Portovenous phase

LGDN = Low grade dysplastic nodule; HGDN = High grade dysplastic nodule

N v AaAa AaA o [ ® o
aﬂ(ﬂiﬁﬁlWU'ﬂ'lﬂiﬂﬁ'J‘nﬂﬁﬂNaﬂiﬂ'ﬂbzﬂaﬁﬂwztﬁﬂﬁU

Nontumorous arterioportal shunt %38 transient hepatic intensity differences (THID) wu'ler
AaudntasuaranaIAFUaUALY HCC I@mawwﬂug{ﬂaUﬁﬁm’szﬁmr‘ﬁaagﬁw FAAVDININA
arterioportal shunt #e9linuuiza \T811819AANNANTAAUVBIFRREAGIIWIALAN ) VBIAL

. a @ A o o A ° € v A A
(hepatic venules) uazm3iinsivadouvadfon lUdodwioaainesaar wnadulioarasd
\WaNIznINInu (arterioportal anastomosis) ANHMALNINTIRINGIVAIWLITENTINHILAUUIALEN
| \ oA & o . . & & \ A 2 o o
sulnajaguTinmvauvaiilady (peripheral location) twdusUiimumasulasvaadididulu
(wedge shape) WaLlAK enhancement Law1zlu hepatic arterial phase UazaNaz isointense
o A o A A & X ] A A A
AuiaduaIuduly portovenous phase #3a delayed phase NIhaz laiiAwiiwensanwiin1s washout
289 gadolinium contrast ¥ lUnIlaaUT19A8slUTI9 portovenous phase #3a delayed phase
naMlagdefalainis hypointense NiuiadudNaALY udatn9lsAiaNu nontumorous arterioportal

a e 6 1

dy 1 o <V v A 3 v 5 A A A Ao o R K
shunt %$81992NWUIINNY small HCC ﬂvl,(ﬂ LWEILLANBUANIUADUDIIAT dNRIRUINADINTUIDILRUD
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WawuwenSanwiiniivmalngiiin 2 lwudiues wdssaaghanuralnddunanaudusing 1w
MIAGUVDINAAIREANETAAINTDUNZLTI HAIINMIYIN intervention ariaw HanudaUnGued
viamadusnd Nnauiitasanaiia hypervascularity LDunal#iia siphon effect #Iaududanany

\ o o & . a . . (8,25)
FUNLNDBLUDION benign UNNTWALDW hemangioma

Gl U Ao 1 @ a Qs . .
N13A379 MRI ugﬂwmumsmmmﬂaﬂ%mu (liver transplantation)
mainmdihsuziiiduluiiudiomsidauldsuduiduisaniuudrindunnasgu
& A o dl' @ § wo . P o
LLazLﬂ%‘ﬁ%\‘iluﬂ’liimﬂ"]LW@‘WJ\‘]sLViEdﬂ’JEJ‘WIEJ‘IJ’]@] (curative treatment) uaniwitellannisriaaien
fanaan (resection) NTNUMIANELAY Liovet Laznthe 8aTINII00TI0 (5-year survival rate)
aad

X AVLqmz | o a o 2 v ! o Y (26) < X A :
Taﬁﬁdﬂjﬂw @‘ITUTTW?NW@I@ILﬂﬂﬂu@uqﬂﬂ\‘]iaﬂaz 75 AMNNINNIITNTIAILITAU € ﬂx‘luﬂ’liLaaﬂﬂ@‘N

dihsfimanzsuAumM s indafsuauiianuaayds nanfeusivauazdaaiuion

=

@ewa A 5 Iuias niainaonauld liiin 3 fow udaztauivwialinin 3 loudiuas®”
fai MRl 3eflsslomdadnaunnsnsumadsziduiaunissnen lavanansnlwdayaddgeng
arduuwamaneum s @i S udunada donor uaz recipient LTURA1Y ﬂ%ﬂﬁg&?ﬂwma:ﬁuuﬁd
ﬁiaﬁvmml,ﬂ'é"ﬂuéfumammwuﬁamﬂumqlﬁma?m'uﬂuﬁaumﬁa (HCe) wiali miamamemnaiia
MRI 87199z eifaasusnliaszring HCC aanann RN uaz DN waaltlumsdaauiihszisla @

MRI 9RANI0FANENTNAN BN MUNWTaIBaaAIRaaLaIaL (hepatic artery) WaaalRaaa 6L
(hepatic vein) BaaalRaaWasaa (portal vein) waztdwRaaalng) (inferior vena cava) Ia4aLAIBLNANRA
magnetic resonance angiography (MRA) L8z magnetic resonance venography (MRV) LazE9aNANTOLEA
portosystemic venous collateral @199l wENIINAMIATIVENHUENIM BN WD BINIAUUNE
(biliary system) A28LNAKA magnetic resonance cholangiopancreaticography (MRCP) ffummmlﬁ
wazidoanismonwldadnidds e 6]mshf':ﬁ'ommsnl‘*ﬁ’luﬂwﬂi:l,ﬁun’n:LmSﬂsﬁau@i’m6]

é’muﬁmmgﬂasmé’a%’umsshé’mﬂﬁmuﬁu

New MR contrast agents
Hepatocyte-specific contrast agent

Contrast hataziinnuawiznuisasay (hepatocyte-specific) @49 contrast AwLULNTINT
WalwAa Mangafodipir trisodium (Mn-DPDP, Teslascan Amersham Health, pic) lasiigaudsznaunan
A dl d‘ v a dq, =) o . a dqlu
fia Manganese (Mn) NLilal# contrast Thafininaaaliana (intravenous route) contrast THakaIw
Ingjazgnividn ldmelumadau funsduazgnivlasmadauden daanuinle uazle quanlidves
contrast e uUsznavwad Manganese $azvinl#h T1 relaxation time a4 TItnaTadumnaia TIW

& A do & o & @ & X
sequence ITNWLMLUBLLDTIIY contrast i lasiuansuiu hyperintense T1 launauad contrast
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ﬁ]zLﬁuf@muﬁqwéﬁmﬂﬁﬂI@Uﬂszmm 10 9 15 wift wasfitranmaEmsunsasalszanm 4 1lu
IMWANIANHNAIN G WUIINTATIINE contrast TiaRazliunsATIaNURIRAUNG I NTULAS
Heitadouonsievestondsg amednslumseil 2 §msu HCC azwuinil enhancement
Tay contrast wiiaiilédh HCC il functioning hepatocytes ag'I@ﬂLamwﬁ@ well-differentiated
HCC®**® luilagtiu Mn-DPDP lLiladnsldagnouninasiiiasanndasnfalunaiolssms 1w
lamuauiiaidu hepatobiliary contrast LW898EN49LAE7 Faslirumempiinasuuunaadng vl
Tigzaanlumat§iid

daunlaAn1IW@IWT hepatocyte specific contrast agent wRalnaiiualeun gadolinium
ethoxybenzyl diethylenetriaminepentaacetic acid (Gd-EOB-DTPA, Primovist, Schering) W&
gadobenate dimeglumine (Gd-BOPTA/Dimeg, MultiHance, Bracco) ‘%\‘1 contrast ﬁt\‘laadﬁaf‘:ﬁ
Qmamﬂalﬂuﬁz{i extracellular-interstitial contrast LLas hepatobiliary contrast mﬁﬂqmawﬁaéﬁﬂd’n
rlwaansnasalanslugas dynamic phases (HAP, PVP, delayed) Wwaz729 hepatocyte phase
TagsanInrinmMIasIafinaszanm 20 WAd "L Gd-EOB-DTPA uaz 40 fi9 60 Wil §wsu
Gd-BOPTA anmM3ANEIWLIN hepatocyte specific contrast agents ﬁaaaa%ﬁ@"ﬁ%mﬁummmmm
lunsamamnaunzsiay lasawizandenismaannin 2 wudues lasdauusisiauaiaaci

' . N v £ ' = . L. @ _
wia il hepatocyte function Al Uuatimaduziiazil differentiation anasiiedla®

Reticuloendothelial system or Kupffer cell-specific contrast agent
Contrast THa#aziANNIUNIZNY reticuloendothelial system e n) Kupffer cell Awylaluey
wianawhasanauLnesia 1 focal nodular hyperplasia T3/'lf19 RN waz DN é28wann13f contrast
a tﬂq‘d 1 o A =3 wn a t:?d Qs U 6
shafildiudsznaunanfe maudn (Iron; Fe) amantazal contrast shafidavzgnividn i uimas
@4na7 wazylitiansidasuudasuesaumuulinaniisanin susceptibility effect luuSiimasnaa
(Junalit T2 relaxation time suad Laasiamiuinaia T2W w38 T2*W sequences ziining
= [ . a e 1 o s a A 3 d’r ai 1
mIgRoFYYIo (signal loss) luuFmaindnn smiuusimwiadauiiiasanliid Kupffer cel
@ . o [ @ o & { ¥ o a
lagany HCC AziAningInd hyperintense T2 ynliasiaiulasaaudmiiasannitaduaindndas
hypointensity 1% T2W images nanifaliiy contrast to noise ratio (3Un 10) agndlsnany
well-differentiated HCC T9gl9a93l Kupffer cell function a%iﬁ’ﬂﬁmﬁ]Lﬁumdd’mmadﬁauﬁ hypointense
72 'l lumnsasrudrumenuiiaUn@ulail Kupffer cell ilusuisznavat) 15w hepatic hemangioma
A . ] v Y a n}/d A o | ] n:al dl v =1 o
%38 metastasis 8133zuen i lddrsmsananaiadt Jelanuinduetrsbsnazdasdinsyszneuny
MRI nafaduglasianns dynamic contrast enhancement®®***" §nwmen1d MRI LiaaT29628

contrast mﬁ@ﬁagﬂvlﬁé'a A5 2
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=~ . AAg o A = A
81y Kupffer’s cell-specific contrast agent nilte Q’Luﬂs:mﬁvl‘n olusmueiidusiia superpara-
magnetic iron-oxide (SPIO) lwia Ferucarbotran (Resovist; Schering, Berlin, Germany) TafiLAuuas
contrast THAAAABFINTOIANIINRBALEEAMGIENNTAALUL bolus b6 WazsaLsd 15 f9 20 w1l

Wintulinalw Kupffer cell 3U contrast 1 lUfazanansarnmsaala ¥

gﬂﬁ 10 UEAININ MRI Va3 HCC naulasnadlw Kupffer cell specific contrast agent

A uaz B MW T2W FSE uaz T2W gradient echo images Muaau wufiau HCC wwalanluduniuan (arrow) s9inaLin
Ieenniitesannifand signal intensity Indtdsruiiiodulagsay

C uaz D MW T2W FSE ez T2W gradient echo images lasRumwwasiia Kupffer cell specific contrast agent 15 ety
wuiniladuduunandl Kupffer cell uasil uptake wed contrast nluaxdl signal intensity aead lumditou

. - ) . X
Hce 'laifims uptake w849 contrast 39LAniEln hyperintense Tatandin (arrow)
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A1519N 2 UEAIANBITNIS MRI 209 hepatocellular lesions NATIINUAY tissue specific

29,32-36
contrast agents‘ )

Hepatocyte-specific Kupffer cell-specific

Lesion type TIW T2W FS
enhanced T1W enhanced T2W
FNH Mild hypo-to Iso-to mild Homogeneous Homogeneous, mild
isointense hyperintense, enhancement, hypo-isointense
hyperintense T2 iso-or mild
central scar hyperintense
Adenoma Hypointense to Mild hyperintense Inhomogeneous Inhomogeneous
hyperintense enhancement
RN Hypo-to mild Hypo-to isointense Homogeneous Homogeneous,
hyperintense enhancement, isointense
Iso-to mild
hyperintense
Confluent fibrosis Hypointense, Hypo-to hyperintense Non-enhancing Inhomogeneous
capsule retraction interlaced strands
HCC Hypo-to hyperintense Hyperintense Inhomogeneous Inhomogeneous,
enhancement, hyperintense
Hypo-to hyperintense
Gl

9

I Qs = { o s Qs té ] AQI U Qs { U
MRI dumiananefidinmnsagaunis lasawnzadnsdsludihoduuisnamanoiau
WIDRIRE NN UINNIINTIUY  ua llaansnlindifiadsuutald (uonuez3znintg RN, DN
A A o & v o Aa o o A A A A \ A Aad [
wia HCC) uazlinnwindudaslildnaiiadblndifssngaiiiosannanteziinadamufenitmainm
(resection, liver transplantation, ablation, embolization, etc) wialuuninIdindayau1atanisaadin
¥ [l v e 1 a J U [ QI &/ 1 1 1 v
Tsliasdudd HeC tRaduludihoisuiimadiniuasdr serum AFP ualiaaninamanyldan
{ ' . A o 9 Y A XY { o .
MIAT0UY 1w US uaz CT anawmamaniirilinisasadis MRI Gslidayaiivany tissue
characteristics FunULnafa dynamic contrast enhancement ﬁ]:mmsnlﬁmﬁﬁaﬁﬂﬁgﬂﬁm
udneguazaaudaasaua1s gnvaain latludiulng  unlundiiwuaisanunsisunagnaw
tissue specific contrast agents @9LT% hepatocyte-Uaz kupffer cell-specific contrast agents T 8ILANN
AMUEAN TN UNIATIAWINEL (lesion detection) uazMIUaNTHATaINA% (lesion characterization)
[P g o ' Aa [ ' A Yo o .
laaaulasandoanuuandrananensaawuesnanluudazsiia wanankaaiy contrast to noise
. [ < Y @ ° ~ . . e o { &
ratio IRUANIAT19%U g Bnein duazinands diagnostic sensitivity, specificity, Uaz accuracy Ng4Uu
domInamndagadnidaitasuazguand@nfiAsuInsaTa MRl &iliniasadis MRI
o % 1 n' J e A 6 6 ¥ < = ) I il n‘ 3 a 2
azgninanlFuwinasuingidu Safunnduazuwnddaulanaluiianuanduednibazdaaioug
A = 1 d‘ QI Aa di % d;l’ 1 2 £ 6 v 1 1 o
Gamuuazfinmdaitosiudniiasaninlfinaluladiesnigndasuazldazlomidudn uaziviiu

Qo e { lg/
NUAINAUIVBINITATIY MRI ﬁa:ﬁmu’luamﬂm
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Cholangiocarcinoma:

Ultrasound and Computed Tomographic Findings

. . = & 13 a

Cholangiocarcionoma i3 NZLIINOUIA
< = A o o A A A & !
WunzTannuldvesludsanalng lasamzlunmaazineanidivaniie asnnduunas
niidthewnluldluduann (ieendl malignant change a4 epithelial lining vasriaun@ il

adenocarcinoma sinwulugthoerguszanm 50-60 T laswulugihomoninnimds

A o aaa o A
NILRDNNTITAIIIN VI INIRYNERNITAN
ATATRReaaT Tl uNsInITaTdasdu lase1aln153fiase cholangio-
. % a o . % A o A o A &V v
carcinoma 1@ wInwuinigaausesriatinfay I@slmawuﬂawnLﬂumLm"uaomiq@muma'lmvlﬂ
| & A . . A o & o . . , % A o |
WNTIZUB8ATIN cholangiocarcinoma Aansausidu infiltrative lesion lauviasnday vl laisunTa
AR aUNZLSa8N1IATI190RAIITI6 asmvl,‘sﬁmmﬁ'u,ﬁmﬁmmsqaﬁmaaﬂauﬁﬁ fa93hang
LLﬂﬂIﬁﬂﬁ]ﬁﬂaﬂLmﬁuﬁaﬂ Wi INUSIMaWIAFIRUaNY K38 NNTAUAKYAINAUIANNANTINLRY
(benign biliary stricture) a4%WNNIATIDRTUMBIATOILANTLITABURILABS (computed tomographic
scan; CT scan) %38 NMIATIIGLLAIBIATINAULAILARN IWAN (magnetic resonance imaging; MRI)
o o o Aa o A ' o a & o ' o
Bdanusaguinlunmaldmaifaasfuang B9l u,azmmﬂl%ﬂﬂi@ﬂﬂitLWiﬂi:ﬁ]ﬂwaomiiﬂ

l@aneae

V) o Aa A Y] . .
ANBILNITIRIBIRL VDY Cholangiocarcinoma
RININLUIANBMVOI  cholangiocarcinoma Taaueumiis (location) LLa:mugﬁJLmums
WwinLdula (growth pattern) 69t
WINULIANAILAUS (location) snansnuivleidu
1. Peripheral (intrahepatic bile duct) type @8 cholangiocarcinoma fiafiLialu intrahepatic
. £> Qa I3 £ o 1 qo’ a o dl ] v A a &/
bile duct sinwuanwmsidudauluay LLazm’%wuLL“llmﬂam@muwa%ﬂﬂammmmﬁimu
2. Hilar type (Klatskin tumor) fa cholangiocarcinoma Miiau3auney viliinsgaduuas
L %A e o & a 4 o A A o, A
YAUIARANVDIAUNINALTILURLTIN GﬁaLﬁJw‘ﬁu@ﬂwuvL@uawq@
3. Extrahepatic bile duct type fa cholangiocarcinoma MAau3LIsh common bile duct

Vi"flﬁl,ﬁ@ﬂ']saq@é'u"uawiaﬁﬂﬁﬁuﬁaaaaﬂﬁu LLa:ﬁm‘sq@éTmaoqoﬁwﬁ@T’m
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813U cholangiocarcinoma NGWAKILALY KIDNLRAIIATULRUITINARN ba
minutiaaluuumaaiydula (growth pattern) aansnudsldidu
1. Mass forming type : Janwaidunautaian
2. Infiltrative type @ lUWUANMMLABUTALAN LHlasanniilasaninisunsnizany wnsndu
L Y a4 g o P @ A
ldanuriasnd sududnwunwyldtosnga
. ¥ = o '
3. Intraluminal polypoid mass : Wuvian@fiuwialnaiu uwazavanuieuunisagnislu
NOUIAAINET?

& A = a \ o &V @
quﬂiﬂa’]TﬂWULWUGEIILL']JUSI:@IEULLUU%'HG ﬂsawuﬁﬂqﬂgﬂuuuijuﬂuﬂq@

o [ s . . =
ANWIUENNIIDAAINBIIAYDI Cholangiocarcinoma (;51/7’1 1)

Cholangiocarcinoma 'lifiinsniznsdaananidniimz lasundnwunigadusadviain@ay
s I A o & A A a A A = o L Lo o ' o & A
enaduluiioduniseindy wianfulanfunieild Auetnuaunisasiauiiosan enanuiinig
gaduvasnundhudislunsdindouuniiaguiion cystic duct insertion wiaaNIN @NANWUE?
v ﬂg’ t:!l I L =} 1 & ¥ o v U U U L% t-ﬂl 2 a [l
Aeuwdasaniibuainguasmgaaunialifld avldnanudidnedu lunefiteusivwalng anawy
finmsanauidhluluidwiea (vascular invasion) e udwulitiasivia hepatocellular carcinoma

A o a Aa o . % a A ' = . . . =

Lua@mmnm‘nwmsq@@umamam@mwmsﬂataﬂaa (biliary cirrhosis) Wazd capsular
retraction @

' R [ ' v o =

atslsfianngidsnaninitldiuniasabudulas CT scan wia MRI sfanal

(sensitivity) Laz AMNIWNE (specificity) WNNNITNIATIAILOAATITIIR WONINUL CT scan LUag

MRI 897781521 3%MIUNINTzaN8uaIa1lIaee

sUfl 1 mMWEARIIB1IAUERY cholangiocarcinoma TwILUWLLA ) A U§AY mass forming cholangiocarcinoma YwIaAlWEIALSIM
1au (gnes) 1 1dnL hilar type 138 Klastkin tumor fauginanavildiiamsgadusasyiatndaunssasniy, B uged infilirative
type cholangiocarcinoma fiuimdngy vldiinmigadusasrswnddunisesnay udliwuteuiiduainguangaau
TALI
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Y ¢ ¢ =
ANBWENILANBLIIADNNILADIVDI Cholangiocarcinoma (gi/ﬂ 2)
nmIanaensisineuiiaainmunzauludilie  cholangiocarcinoma fis nIaTandnay
phases NINOUAARITNUTIF (noncontrast phase) WATHAINAARINUTIRIUTIY arterial phase
WAz portal venous phase LTuLA#INY hepatocellular carcinoma LaNAITHIANLANAS AN delayed
phase (WunasnnGudaenlldszanm 5-10 wif) daiuszpznasiuiifoananniboaulnd lus?
oA . . & & Aa oA . . & \ ' o A o =
udiL#8991n cholangiocarcinoma \iluazi39NdWHa (fibrosis) Liludiutlsznavagann vilididauuzss
& Il 1 { . % % ' f &
InIduneg1iaaiied (persistent enhancement) AU delayed phase anN®HEAINNIIIEDILNI
ludunsamanuiauuzsd wazdufuaNIwzlun13fiaay cholangiocarcinoma ¢
Cholangiocarcinoma u4fiananaiiiiaa lUiaesunn avaanuids hypervascular mass a4
arterial phase o dulu portal venous phase Anwulanwoiie hypodense mass WaliaunuLiaay
A v a
naglndifng
o A A & PN & o o A o & '
anwmzang Auulwensisdaeufionge’ wamonUNaTANLIBMNIATIVAATITIIG LT
inTgadusedviowaay wielinsgaauvainiing Lladuuinmninisgaauvaviainauniug
8IAWURNB MUV biliary cirrhosis Wasi capsular retraction ¢ wananUuAITNBITINABULHBIEN
A @ v A @ . . A '
fimsgnanudnluluidwifondy (vascular invasion) wialil
#ANIINNIIYNANNRAALTAAGUUAY cholangiocarcinoma f98181I0UNINTZ8 @8N
WANENI9 NINIuns laauviannd (intraductal spreading), lauidwiaaa (periarterial spreading),
luananaudszan (perineural spreading), ldauviauninaasnsasdasuiinias (lymphatic spreading)
uazuws lWluwiesviag (peritoneal spreading) TinIaTamilanalsdnsuiaesaanInlineazidoe
ANIUWNWINILANBVY cholangiocarcinoma laitiluatingd
nnmIndiftasaningaduriaund enarliiianisaniauvasriaund (obstructive cholangitis)
A o . S a [ o . & A £ '
uazilludy (cholangitic abscess) i@ la lagansmeas cholangitis % 81ANLANTV1ITUBEN
Tamaiaun (inhomogeneous enhancement) vaaioaulu arterial phase fuluauunoradasrinnms
wonlsanufauiiasanluauale lasiluausindansmeidu rim enhancing cystic lesion lag@ A
ﬁﬂaglﬂﬁmauﬁu uazlufianwaueidu persistent enhancement ilawluiaw cholangiocarcinoma

(31/7‘7' 3)
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Vitrea®

gﬂﬁ 2 mwLanmsﬁﬂauﬁama§uamu:Lgavimfﬂﬁgﬂtmmha 9 : A nmwanaisinauRiieas (axial view) lutng portal phase
uaaoteuNzISviriTiia mass forming type agﬁﬁunﬁum’l (gnes) swnuiinardsuusnalndidesfivunaladu,
B mwiangisinaniiaiaas (axial view) lutiag portal phase urAIauNSIvinvdTia infiltrative type fivshataey (gne)
ﬁ'fl,ﬁﬂmiaq@ﬁumaaﬁaﬁnﬁﬁuﬁaaamﬁu, ¢ mwianaisdaaufaieas (coronal view) w29 portal venous phase Waadnan
uziSeriarindinfia intraluminal polypoid mass ALStams common bile duct (gnes) ﬁﬂ'lﬁﬁmiqmﬁumaaqnf’lﬁua:ﬁmfﬂﬁﬁu
YageIniy

4 PN o 0 & 13 N . .
;U 3 mwenmsdeanianasuaainslluavludieanSoiand : A uay B nmwanaisdaeufiaimes (A: axial view,
B : coronal view) U129 arterial phase usasiludufiagiuinalndvavdusun (gnas) Hanwmaiu rim enhancing cystic
) gy o % N
lesion @laifianwme persistent enhancement wiilaunaunuziiovamd (lalduaaslunin)
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[y A0 A« i . A v AA o .

I@ sla?ﬂanﬂmz‘nm%"nm% cholangiocarcinoma AdNdNNNANWIWE persistent enhancement
14279 delayed phase IWNUANTAAKVBINIENIA AIHUNITATIBNTLITAD NN DT IUTI
delayed phase 390ANNEAYIUNINILTIVLANNANURINNTAIUNIATIINURDUUZITI  LAZHILNY
ANuINNEluN3IRe0Y cholangiocarcinoma @78 @41 BWNETIATINANTTIABNNUADS

4 Lo 1 o . B ‘:{' % I'd 2L o a?;
2137%5:y7u71121@m‘m?mfmam'maaﬂ cholangiocarcinoma #Wa3saunngozlariin1snsI9ny
7% noncontrast, arterial phase, portal venous phase las delayed phase iwawANsedansnn

s a s aa o
YagtlanviIgAaNNILND T 7%?’)77511??%“35?%@&2] cholangiocarcinoma
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Magnetic Resonance Imaging Findings of

Cholangiocarcinoma

Morphologic Classification: Radiologic-Pathologic Correlation ‘"

The Liver Cancer Study Group of Japan ldlauantiuiissfiavasnziieriamndlasardoguing

vasuzSudunan sandu 3 wila® ldud
a v & o . = ' D a & A& o . .

1. ﬁ%ﬂna%‘lumamu (Mass-forming type) smmuslmywm%ﬂwﬂumaw (|ntrahepat|c
cholangiocarcinoma) INNINTIVEY MRI Nouibadonazilaniue high signal intensity o T2-weighted
. . . . . . . . o = LA A A L.
imaging LLaz low signal intensity Tu T1 -weighted imaging waranaziivav iy Weda gadolinium-
based contrast agent 3¢WuiNil enhancement Naauvadnauibatanlassaulusie arterial phase
WRTWUANW MM centripetal enhancement 'léluszazdann luunsseaszdl central enhancement
@lu equilibrium w38 delayed phase ansmed laidnIaNANBUNATIINUAE CT scan ANVRALNG

o '

dl ﬂi v v 90/ = a v A o 6 o = g A Qs
a9 wmﬁmz@mﬁ]wuvl,@ senavaiy ﬂ’]iﬂ(ﬂ(ﬂ%’ﬂ@x‘i‘ﬂﬂ%ﬁ@l%@ﬂ Lﬁ%Lﬂﬂ@(ﬂ’]Wﬂi@]ﬂQﬂU‘Ui@%iﬂaq(ﬂ@l%

q
A \ % A o ' o ! AA o & A A s & A o o ' =
WUH?&L%V]@%’]@ Vijﬂﬂ'ﬁf&lamaﬂ@]ﬂluﬁquﬂ&lﬂauLuaﬂaﬂ ﬁia&lﬂ']i@ﬂiﬁ“llaﬁl,ﬂaﬁ‘w@lﬁ aﬂ’]ﬁvhﬂ@n&l

2
a A

ANBULAING NI NWIZAULHBIDNTRATLNEIDENILAL? RINITOW b6 banzi59T9a adenocarcinoma
A A Ao
% e NLLNINIZINUUINAU
A v ' ¥ a . .. . = ' A o
2. ﬁumna%‘[m‘[mmauwaum (Periductal infiltrating type) mmulmgwuuamuaw
(extrahepatic 3o hilar type cholangiocarcinoma) aamvl,iﬁmugﬂ’mmaswm:wui’]ﬁﬁo periductal
1 [ . 2 (3 ' %% ] K3 J
type INAU mass-forming type ¢ NN MRI ITWUIHIIVRIViaUNGz AT ULazE

o ' v '

enhancement wazwuiiinsgaduuuy Gy muﬁq@@uﬂaummn mﬁwﬁﬁmﬁa@@q@ﬁmz
PN efIRuiNINN NI asds cholangiocarcinoma Tha it MIPUUNFUULLLNIRNAWAN UL
Bismuth-Corlette classification JANEIALFHINTITINIUNUNITINGA
3. ﬁﬁﬂﬁaufmagjmﬂglmimfﬂﬁ (Intraductal growth) Aautn9diniswensoilsnd Liasan
iasanlatn dnwacieanuinaouuy anveziliudnuos
1) Diffuse and marked ductectasia with a grossly visible papillary mass
2) Diffuse and marked ductectasia without a visible mass
3) An intraductal polypoid mass within localized ductal dilatation
4) Intraductal castlike lesions within a mildly dilated duct
5) A focal stricture-like lesion with mild proximal ductal dilatation
msutsluanuasiztislumudananiwmiass olumsitessusnlse uazdszfinms
ANANUAZUWINTZNLYDITDNITI S’Jwﬁx‘]‘ﬁ’lEJ‘WEl’]ﬂifﬂiﬂLLaxLﬂu{l’ayaﬁlﬂuﬂ’ﬁLﬁﬂﬂLLWJY]"IGﬂ’]i%hH’]

&Ly o (3’4) = l]y o Q.]J‘:"‘i . . 1 oD
WRRUICTY A1 WN 2 ﬁ? ANWUCANVNAUNANGAITIIWNUVBS cholangiocarcinoma LULLARETUG
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A159N 2 Imaging Findings of Cholangiocarcinoma according to Morphologic Type

(W]

Imaging Findings

Morphologic

Type us CT MR Imaging

Mass-forming Hyperechoic Homogeneous attenuation, irregular  Hyperintense at T2-weighted imaging,
(larger than 3 cm), Peripheral enhancement, gradual hypointense at T1-weighted imaging,

hypo or isoechoic
(less than 3 cm),
peripheral hypoechoic rim
(35% of all tumors)

Periductal Small, masslike lesion
infiltrating ordiffuse bile duct
thickening with or
without obliteration
of the bile duct lumen
Intraductal Localized or diffuse

ductectasia with or
without an echogenic
intraductal polypoid

lesion

centripetal enhancement

Diffuse periductal thickening with
increased enhancement, abnormally

dilated or irregularly narrowed duct

Diffuse and marked ductal dilatation with
an intraductal mass that is hypo or
isoattenuating relative to the surround
ing liver at precontrast CT and enhances
at contrast-enhanced CT, marked
intrahepatic duct dilatation with no
mass or stricture, an intraductal polypoid
mass within localized ductal dilatation,
an intraductal castlike lesion within
a mildly dilated duct, or a focal

peripheral and centripetal enhancement
at dynamic contrast-enhanced imaging;
associated findings: capsular retraction,
satellite nodules, vascular encasement
without gross tumor thrombus formation,
hepatolithiasis
Diffuse periductal thickening with
increased enhancement, abnormally

dilated or irregularly narrowed duct

Diffuse and marked ductal dilatation with
an intraductal mass that enhances at
contrast enhanced MR imaging, marked
intrahepatic duct dilatation with no
mass or stricture, an intraductal polypoid
mass within localized ductal dilatation,
an intraductal castlike lesion within
a mildly dilated duct, or a focal stricture-
like lesion with mild proximal ductal
dilatation

stricture-like lesion with mild proximal
ductal dilatation

[ . . (=4 \19/ [ [V a? (5)
AaNFwEN1d MRCP 284d cholangiocarcinoma 21933ZLHRW ELAKANYANBWIUEAIN

1. Loss of continuity of the bile duct or ductal obstruction

2. Abrupt and irregular narrowing of the distal segment TIWAUNL prestenotic biliary dilatation

3. Irregularly shaped intraluminal filling defects

4. Segmental enhancing wall thickening of the bile duct

ﬂ'mhzLﬁuﬂ’mﬂﬂmwﬂadmﬁmmLLWJ“Uadﬁaﬁﬁaﬁﬂaﬂuﬁﬁﬁqiuﬂ’lsa’ldLmumﬁm:ml,az
e lasawizmignaaluiie secondary confluence w4 intrahepatic ducts uazlugin
intrapancreatic CBD Fslunydlues hilar type cholangiocarcinoma

maladpuziiignanluinasaiien swnsaldnisiiaauladinuiriinsgedunisfu
A A ' o @ & a o & A A A
%mwmgﬂﬁwamaa@Laa@I@ﬂnauLuadaﬂ ‘mamwu’nLuaoaﬂgﬂmﬂ@maumummmmaa

LWUIaUNIUBINAaaLaan ©
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matesuSensznellfidausinnaas ﬂfﬂﬁgﬂ'uﬂ'ammﬁ'ﬂmm@mmﬂ%aﬁﬁaﬂﬁq@mao
daumans lagddousinnassduwaunnnin 10 Saawas wiedd central necrosis AYFEIAL
fmInTranpvesnsSanIdauinnaas

M RasuunSennaf liaunsarinminiga (Revised criteria for unresectability
of cholangiocarcinoma) ™

1. WYIDRNIW Bismuth type IV

2. u:ﬁaqﬂmmaaﬂ"l,ﬂmnﬂdﬂ 2 L TUALNAT 9N hepatic hilum

3. &IzL%\‘]Qﬂa’mLﬁ’] main portal vein en) proper hepatic artery laggnunnin 2
LTUALNAT

o A v

A o o 2L A = ' o A @ A A & =
4. NAUGUVNAWINVUIALAN n&mwmiqﬂmmﬂnmamaaamamnau Uanv1d (Atrophy
of one hepatic lobe with contralateral vascular invasion)
a % o & a =3 ' e =S . ‘zi a o A v
5. NRUAUIWNAWINYBIALAN i’JﬁJﬂ‘UQJﬂ’liﬁﬂﬂﬂ’]ﬁm\‘i second biliary confluence NNaUaUBNU
(Atrophy of one hepatic lobe with contralateral tumor extension to the second biliary confluence)
= =2 - A o o = A A
6. mmqﬂm&lm second biliary confluence Va3NAUALUINAI LLa:Qﬂmw"Lﬂwmamaa@maa
@uandng (Invasion of the second biliary confluence on one lobe and contralateral vascular
invasion)

7. wuSnrenelugsranmnaed celiac, portocaval %38 paraaortic regions

8. uziS9nszanglUainnzduy (Distant metastasis)

HANNSANEINNTATII NSNS BN AR MRI

nnMsanelay Park wazame® wuinmIasadiomaia MRl $auA0 MRCP &13138
UssluszazvaslsanziSavasinanounsinda ldnad liwandsanmsanadaenmsdneufiines
SutumMIaamIfuSiddnriaing I@ﬂaﬁ;ﬂ MRCP mmmﬁwmimaaLLa:sLﬁimgmﬁmwaé’m%’u
MIudanalduinniniasas 90 (LRI pH I@]ﬂﬁmmgﬂﬁaaLL&iuzi’wﬂs:mm%faﬂa: 81 iy 96

AN WIINNIIANBUAINTILN W M NTosay 67771

A o

FIN159979 MRCP '«J:ﬁmmuuumgﬂumtﬁ
N2L59VaUNA NUNWLNTIAW Bismuth-Corlette 1 waz 2 ﬁoﬁmiﬂsuﬁumiqﬂmwﬁw MRI 373z
Aawldnatasninanuidnaie (underestimation) unndnyszilminaanuiuais (overestimation)

Taudanuuingniosa: 72 09 83
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3. ANZANIIAMIMAIUIIATZULNIGLAKDINT (Gastrointestinal Medicine)
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4. AMTENTIAMIAMATWIIFIND
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®8 (Radiologic Diagnosis)
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6. AMLANIIAMIMANWANYAITNAT (Surgery)
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7. AMZANIIAMINAKTIRIN®T (Radiotherapy)
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8. AMZANIIAMIMALANLNLIA (Chemotherapy)
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9. ATKEANIIAWINATWWEISINET (Pathology)
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