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AUAARALUUN (Categories of Consensus)
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UL L5 IAY (Hepatocellular Carcinoma)
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Management of

231 1

®

HCC

WAAILHIMIMIQUASAINZTIAY

7

Surgical Yes Hepatic
Hepatocellular Carcinoma No consideration ™| resection
No
Main portal Locoregional therapy:
Scale | | vein and/or | |Distant No | _ Ablation
0-2 IVC Metastasis . .
involvement L »| - Arterially directed
therapies
- External-beam
radiation therapy(option)
ECOG ;
Child-Puah (When locoregional
/[Aor ;g || Performance Yes Yes therapy is no longer
status possible) v
Systemic
therapy
Scale g =
3-4 upportive
Yes—> care
Tumor: single > 5 cm or > 3 lesions (any > 3 cm) or
Child-Pugh C H vascular invasion or metastasis or —
performance status scale 3-4 No
Consider OLT
Key

ECOG : Eastern Cooperative Oncology Group

OLT

Orthotopic Liver Transplantation
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Rupture of Hepatocellular Carcinoma

Presentation Work up Treatment

e Sudden epigastric or » Abdominal paracentesis Immediate management

right hypochondriac - Blood-stained ascites * Hemodynamic resuscitation

pain |- Unclotted blood e Consider blood replacement,
e Signs of peritonitis with K Ultrasonography: hyperechoic | correction of coagulopathy

abdominal distension area around tumor « Cardiovascular monitoring
e Hypovolemic Shock » CT scan*

* Angiography

* Suggestive signs of rupture of hepatocellular carcinoma:
1. Hypervascular mass
. Mass close to liver capsule
. Protusion mass
. Subtle rim enhancement (enucleation sign)
. Densely enhancing peripheral rim with marginal break
. Extravasation of contrast media
. Intraperitoneal free fluid

N O 0ok WN
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Rupture of Hepatocellular Carcinoma

Acute

Patients with spontaneous
ruptured HCC

v

Acute treatment and triage

v

Hemodynamic stable

v

Conservative treatment
« Stabilization

+ Close monitoring

» Correct coagulopathy

v

9

Hemodynamic unstable

v

v

If + Moribund patient

e Terminal event

Conservative treatment

» Malignant cachexia
e Terminal liver failure

Hemostasis procedures

Resuscitation

v

v

TAE

* MPV patent

» Expertise available

* Reasonable liver function

Open surgery
» Packing
* Plication

» Ethanol injection
» Hepatic arterial ligation

»| Hemostasis |

Definitive treatment

Key

Emergency liver resection
* Small and easily
accessible

TAE : Transarterial embolization

Patients responded to acute treatment and Hemostasis

Assessment of liver function

Staging

of HCC

Y

Staged liver resection
for resectable HCC

A

4

Palliative

treatment
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Recommendation 2 35m3anaihsziamlsauzissdumailulszmnnsngunianudsa
Aenz33dulaemsm ultrasonography (US) 1A 6-12 tAeulage193infiunsasisdeanian
Alfa-fetoprotein (AFP)*® (wilavedduuzi 2A4)
fagiiumsanadtadelsanzisaduianudmiunn Taeillerdenisnsie tumor
1 [ v A A g g s d‘ o  a % 1
markers 3NNUNITATIINIIIIAUAL/YIBNITATIVFULUDAY tumor markers VIﬁWﬂfUu“lﬂ W

Alfa-fetoprotein (AFP) &afidn/nd 10-20 ng/ml uaziildiflasonzGadudunnni 200 ng/ml
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d1u tumor markers du¢q fogluszniensAnmuazinliuonezdeidedenseduldun
des-gamma carboxyprothrombin, lens culinaris agglutinin-reactive AFP, human hepatocyte
growth factor uaz insulin-like growth factor-1 (HuduuadszlosilumsasionsesnzSedudala
FaLau

MInTI9MeTedinaneds laun s ultrasonography (US), computer tomography
(CT), magnetic resonance imaging (MRI), angiography a2 positron emission tomography
(PET scan) a4

Ffivoniuuazidenllunsanadansesmuzidaduintanluieaiiu Wudmanse US

NN 6 wouKazeINAUMINTIY AFP TudszmnsndudusdemsifanzGedy

WUINENSASIRNEIS: TauazdiledulsnusiSudy
Recommendation 3 ummamimmtﬁﬁ:ﬁ’auaﬁﬁﬁlﬁﬂkﬂmﬁaﬁu‘lundmL?ilmqa i
anuthszfazidulundumauddasmai US saufu AFP ndawufeuludy Wfiadeii®”
1. nsalasranuneulas US lrnoisan (uwugﬁﬁ"l) daii
1.1 US nufeuvinatiesnd 1 wsudmaslugihofuuia
Waaauna US nn 3-4 dou dlifimanlasunlasvesfonluy 18-24 fou
ndliithsz3mn 6 deu unu Seuiinnalnaiu Wede 1.2

1.2 US WuUNauuing 1-2 t5uALNAT wazHan15n319a38 contrast-enhanced CT

1139 MRI WuN

1.2.1 namsasv CT e MRI athslasthanilviersasaghainlady typical
HCC Titiadsuazlimsinmuuy HCC

1.2.2 wamsns19 CT waz/mie MRI Ty typical HCC msl$ hepatocyte
specific contrast enhanced MRI o1afidiusrelunmsitiades og19ls
Amumndalaiansaifadelauuziigh biopsy vsnadsunazliinms
Snmnnadu HCC mnanalils HCC Waamumn 3 Weu a1viiaisan
biopsy T Shaad

1.3 US Wunau ¥yu1au1nng1 2 t5UALNAT LazHan1sAsIvAI8 contrast-

enhanced CT waz/vi3e MRI Wy

1.3.1 §1msns9ed19tios 1 agaldnyay typical vascular pattern H3oWy
AFP > 200 ng/ml ennsaitassuazlvmsinyuuy HCC 1édiay

1.3.2 §idnyae Atypical vascular pattern #915001%11 biopsy U3lafau
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2. n3dinsaa US limuiew Ifinsand AFP &ail
2.1 m AFP Und linsndamuma US waz/v3e AFP 10 6 thew
2.2 i AFP gannan@ (2200 ng/ml) n3em AFP Lﬁugmdn%ﬂmﬂuswin
M3A3IVAAMMNAALHIN contrast-enhanced CT ¥30 MRI
2.2.1 mlinuanuralndliassdamuna US uaz AFP 9n 3 Ao

2.2.2 ‘enaufeulrnansanaude 1

nssnugtiaguziSedy
Recommendation 4 M3¥nyfthenzi3ady
Recommendation 4.1 ﬂ'auﬁﬁ]:ﬁﬂﬁu“lﬂﬁmﬁﬂmmiﬂi:Lﬁuamazmmguuiwm
Tsady vmnauazszozvedlsanz3ady amwvesrihe was cost-effectiveness
- anmzanuguusveslindy Nanlsaduudanseli wazdidlsaduuisegluszesla
(Child-Pugh Scoring System A-C) (nmmuan-msnﬁl 1)
- amwveaiiihe lAun Karofsky index %39 performance status (MARMIA-AI51T 2)
uazlsatszddy f

- awauazszezvelsanzdady TagliudinaniidedeszezanuguusveanzGady

H
A a

natgagrantenlFunsvare” " laun ¥u Okuda classification, Barcelona
Clinic Liver Cancer (BCLC) Group classification, French classification,
TNM classification, Chinese University Prognostic Index (CUPI) classification

(6IMIMsdnseslsansssaay ms1ai 1-6)
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a

tmuguﬁ 1 : Mass on surveillance ultrasound in cirrhotic patient

Mass on surveillance US in a cirrhotic liver

<1cm 1-2cm >2cm
| | |
Repeat US 1 dynamic 1 dynamic
every 3-4 mos imaging study imaging technique
| |
Typical vascular Atypical vasgular pattern ngm:'r Typical vascular pattern
pattern with both fechniques pattern on dynamic imaging
Stable ] Biopsy J
> 18-24 mos nlarging I } ,
Diagnostic Nondiagnostic Other
of HCC of HCC diagnostic
Return to |
surveillance Repeat biopsy or
every 6-12 mos imaging follow-up
I
Proceed according Change in size/profile
to lesion size
|
Repeat imaging and/or »
= < biopsy
\/ v 4
Treat as HCC

Adapted from Bruix J, et al. Hepatology. 2011;53:1020-1022.
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Radiologic Hallmark in Hepatocellular Carcinoma

msIfdadeuziiadunia imaging 14 multiphasic-multislice CT (MDCT) 130
extracellular contrast MRI (EC-MRI) #58 MRI with hepatocyte-specific contrast (EOB-
primovist MRI) a1uduuziilves AASLD (American Association for the Study of Liver

v A

(1,2) w A 1 . Va a o <
ANEMUTAIWNABI typical wazldIdadouzi5aduil

Diseases) oz Japanese guidelines
Y
aagliil ©*
1. MDCT %38 EC-MRI udasdnyazNoull arterial enhancement was venous 3o

delayed washout (gﬂﬁ 1, 2).

2. EOB-primovist MRI udasdnyazNoudl arterial enhancement waz'laill uptake
eqe dl = 1 o = =2 o d‘

w09 contrast 11 hepatobiliary phase (1 20 w19) Inglifmilafsdnyazund venous phase (gﬂ‘n 3)
% 12 12 1 ] ] d! Y 1 % < A IS wAa v v W g 2
WUANEUzAINA1I0819lABE 19N “luvﬂﬂwmmm PR uﬂizm"bsaﬂuamﬁmiasa

(h3al warh3a®) snsadfdadeindunzSedunazimsinmld Taenlisuiudesh biopsy

Y Y N o . 4! 16 1o . Y

fMneuldnuay hypovascular 11 arterial phase Flilsdnyae typical VoIuzI39dY
nlanuazaene Ui srelumitaediy

1. 14 T2W-MRI # high signal

2. lu DWI-MRI # fluid restriction

3. Tuifl uptake U949 contrast T4 EOB-primovist MRI

v v A o o ' A o/ & 2 o a . A

MApuldnyaraIng1? udasNduwltinveImadunzi3sdy A2sWaIsan biopsy Wio
Anmuged1alnd¥aaie imaging (US/CT/MRI) sunddeulaiu viedmsi/dsuudaaduuuy

typical
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Figure 1: Multiphasic multislice CT (MDCT) we@aq arterial enhancement, venous

uaz delayed washout, Fadudnuazves HCC.

& plain _ { arterial

Figure 2: MRI with extracellular contrast agent (EC-MRI) udaq arterial

1 ¥V
enhancement, uaz rapid venous washout, Fududnymzves HCC. usnnniiudafiu capsule

————
' o
i

v/

301 9 HCC (arrow).

arterial venous




®

]8 BUININNISASAIAAANSAN INIDULASSNHISAUSLFIAULLAVIALIA

Figure 3: MRI with EOB-primovist contrast agent (&3 arterial enhancement,

udt iso-venous washout. a¢ghalsAmu, at 20 min hepatobiliary (HB) phase, fioulaill uptake
. . Y A . . S . e Sy 1

of primovist. ¥#1N9199301% Japanese guideline, N3N arterial enhancement 321U il

primovist uptake zudnyaziams for HCC regardless of venous phase.

« Dplain arterial

[,

venous Y 20 m delaved

..._,,u-
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Tuganaiiien danmsmevearthe HCC fagaed imsnennsallsainlaia ileann
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injection), NMIMANYNIUNSLINAIYANNIDY (thermal ablation) wazmMIsnYIAIEI5 ldansiaiiie
< y a4 aX g < . . . v o Vo o

RWIENUDZYALTULADANLAYINBUNE LI (transarterial chemoembolization) "I,ﬂumﬂ%iﬂmqﬂw
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X \ = o & o .o
HCC invueg1a:nn sauuimamsinenidumsinyuuuussim (palliative measures)
fagiiu HCC fifvmnadowanuaneissamnsamenaldnnmsingdieisandn egialsiam
38Ms3nuIugi3e HCC fannsaniana Limovia (curative treatment) Nlanadngade
M3ENAA (surgical resection) uailszanaesaz 20 vearthe HCC whiiunegluanmmmanzay
1 1w o ) o Y d‘ J 1w g d‘ IS 2
demsrdainin® luemaasziiiugihenmnzaudemsridannludissnnianuaszyiinly

minsfanseamithe HCC luszoziTuaunnyy

NSeNANALSNEY HCC
mﬁtﬁanéﬂw

msdenfihenmmnzanduisddgigadenavesmsmidaing Faddgdusnfens

o o
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AUAUMIMIATIIMISIENA 15U ultrasonography, spiral computed tomography (spiral CT) uaz
magnetic resonance imaging (MRI) lagsaufumsdassivuasiasluinene Fadumsdszidiu
SIIULATAIUNU VDI B UNZLTY msqﬂmmaﬂLé’mﬁaﬂﬂm‘luﬁu UATANIWUDIAUNIINIBINA
Wudu®?

Q‘ 1 1 g&:’. @ d‘u Y o =R = 1 1w 4

daee q wailduifdendasunnddoamilatamsnaununaumsdida WNaUeenoY

< d' 1 1 v o 1 Aa a 1 a Y 4‘

nzdammingausemmdadinlidiniu 5 wufweswnzwuhlemainanoudy q (daughter nodules)
1 1% v Y ] S % < U a 5) 1 <
Pumouazlomamsdanousen linuasziinnmunauz3unnnn 5 wuamas® agilsimuan
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< dl 1 a I~ 1 1w dd‘ (B [ d‘ d‘
PWNAUBINTININANT 10 wuRwasndavinzaudemsiida Tagmmlunsanbinifdsou q #
limnzauiinde mngldiimsSnmuvuussimsiasunlimsinmnnadenziSeteoulng q 16 Tng

v Y [ & W . . d’ a % < % 1 =Y dld 1
asUdernulumsnidanzi33dy (hepatic resection) tieTaNABUNGA TAud NzGaduNIMIUNs
aszngludaduidendifiey 1% main portal vein 13@ inferior vena cava 13e right atrium, 32139
d' 1 @ @ dl 1 1 9; A | % a o o
nunsludaedsazen q wu Yen desiivaes nszan Wudu (yilavesmuuzi 1)

n'/ 1w s d‘ (RS Y I s &’ Y Y =2 9 1

Tagin ldmsiidaaunliinnzdvuids snsadaleduesnlaunasdesas 70 ua
4‘ v =Y a o < A o é’ @ o 3 a
Wesnnlszanadegas 70-80 voansSsdULAAlUAMZAULIIMTolsAADLT05Y Aetiumsseiliums
. . , N Y - . .
MUVedy (liver function reserve) (udsnaifaannonedanilainenantagamsiiaALNenas
W16iA (postoperative liver failure) M3susz1diuaie Child-Pugh classification (A1A/XIN-A15199 1)
Wudanl¥fiusgraunsvans” 1 Child class A uaz class B A13tmaniilody (liver volume) 814518
$avaz 40-50 waz 70-80 muady du class C Limmnsadaduldvazdeiniudernulumsmdady
(Fiavedsuzi 1) aghalsfanulinduuds Child class lafdailomamsiiadunevidamdala

=2 A

matsandthodune 9 uazmsquadihendahdaedidlnagadetianudidgediann

Tuysaaiudnmsdsziumsnauvesdulaedson q wu ludszmadiuiinisly

indocyanine green (ICG) clearance test lumsiszifiumsmnuvasfuneumsman™”

=
(HAUDNT 2)
Taginsandsinamwesns ICG Tuaeamendedadiduiaenalduas 15 i Taeddeaisien
4
bilirubin UnAuazliinzves ascites luanzduudsazimsdudivans ICG mahdldliasilad

seAvens ICG Mmslw@end 15 nnganhinnzUnd ashimmnzdemsrdaduaenllinn

wHUNIN 2 matsziumahauvesdulag indocyanine green (ICG) clearance test

Ascites
No or controlled Not controlled
Total bilirubin
| |
Normal 1.1-1.5 mg/dl 1.6-1.9 mg/dl 2 2.0 mg/dl
| | | |
ICG 15 Limited resection Enucleation Not indicated for hepatectomy
r | | | |
Normal 10-19% 20-29% 30-39% 2 40%
Trisegmentectomy Left/Right Subsegmentectomy Limited resection  Enucleation

Bisegmentectomy  hepatectomy
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uaﬂmﬂumimumaama:maaqﬂaﬂ (performance status) 3INAIYLAND FIFAINTD
Uszifivldanuinamives Eastern Cooperative Oncology Group (ECOG) (21AK¥IA-A15191 3)
Ansanmardaludieni scale 0-2 ddteni scale 3-4 Limmnzandemsiida (yiaved
AU 1)
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wesnngthenzGaduinazinizduudanuasianlsinavesiiedunamnsanda
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ponladdifia wazUSnaniledudiunivasndimsndadueeniianudifydedasimmevesrie
[ :1’ =£ Aad d‘ QI 2 24' o 1 dl A o [ .
AatuIITM e NS aledudiunvaonmevdimsnida (future remnant liver) lagns
gAlduLden portal vein YosdUNfeIMIvziIdAL@180n 5 portal vein embolisaton (PVE) 9z
luszeznourda (preoperative) waadulunaunyh PVE 921inn1e apoptosis waziilunahlvisad
o I d‘ n Yo IS T W QI g 1 1 o Y a . Y 1 d‘ A
aulunaunlailay PVE dmsudsdmuiuednaann danaiinlviiie hyperplasia va3dudiunivao
(future remnant liver)

PVE eunsanlalag transileocolic venous approach, transhepatic contralateral
approach 1139 transhepatic ipsilateral approach lag7iall azfioisan PVE ‘luﬁ’jﬂwﬁﬁ predicted
functional liver remnant Hesni3esaz 25 waz 40 ‘lu@lﬂ’wﬁﬁﬁuﬂﬂauazﬁm?: severe fibrosis

A . . o o
139 cirrhosis $uaIAY

{99g2a8n156an
YIULUAVDIMINIAA (extent of resection) VBUUIIFANBUNIS (surgical resection)
. . . < v o Ag o Aa = o
wuaz perioperative transfusion (i 3 ffadendnnddgnimsAneiuininn
1 ¥
NaNMIFAANZI5IFU NN IINAMNENA (curative) NNTANGIL
¥V v Y I~ . 1 t4 = @ d‘d

1. woneulnlaveuuuidanauuziia (extent of resection) dYNNUBDYHUUIAANA 1
[FUALNAT FOUNDU

2. WNNUAALT IAAINMEINMAVEIAY (anatomical resection)

3. wnouliinmsideiaeaszniniidatiesiiga Tneldmatalunmsiidans o wu
hepatic vascular inflow occlusion, lowering central venous pressure Wudy fatleaiudumsly
dl A ] 1w ] . . d‘ 1w =) d‘ % A
130N IUMITHIAA LB Intraoperative ultrasound (tWBNITINNLAUNITHIAAVANLAYILAULADA

. . . | %
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NSUANAIUAUAINGUALS9AY (Liver transplantation for HCC)

4‘ Y Y ] 1 4 4{ ¥ A A o <
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3. 'l3ifl vascular invasion
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(recurrence) vodlsanzluiiedudiuiae diludihenlasumssamaie liver transplantation
k%4
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Radiofrequency Ablation (RFA)
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Transarterial Chemoembolization (TACE)
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Percutaneous ethanol injection (PEI)
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1. Uncorrectable coagulopathy and thrombocytopenia
2. Moderate to severe portal hypertension
3. Portal vein thrombosis

4. Tumor in future liver remnant
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Junawlun1ssnunnae?a PVE
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A28 Hepatocellular carcinoma nilsaunsnszaeleiorzduudr vie nemiu
Locally advanced HCC 9 higainsainmae35msinyuamzi (Regional Therapy) 15U TACE #30
SIRT (Selective Internal Radiation Therapy) 18 uadaiamwhameudausa (Performance status
ECOG 0-1) uazmsyimauvesdud (Child-Pugh A) uuzihl#inuaie Systemic Therapy (3
¢1Sorafenib (¥HAvavAIwue¥ 1) vise suaiihialunenliamnsadifseings Sorafenibld
k4 ]
@iavasmuuzi 2) ludihonguil ANamuaameliudausy (Performance status ECOG > 2)
uaz/Mmso AMsMauveduAaln@ (Child-Pugh B, C) uuzihlusnmamueins
Sorafenib (HuinyuzBauvuuihde VEGFR way RAF sisnumsanyveissing
uauaziuan (SHARP study) wudniuszeznasentialaedalitivddamedda (10 o wWatioy
funguinlanivasn 8 wew)” daumsdAnyIveandu Asian Pacific fldnaluhueadsdiu (szezia
J00TIA@AY 6.5 theunesuiundunlanvasn 4.2 wew)® agtlsnmudslifimsAnnnalsuiey
1 Sorafenib AueaNiNTalasATs 81MSVI9ABINNULBEYBI81 Sorafenib A 915Ny
thiterhnuag asn 13y (Hand-foot skin reaction)
N d’q Vs Y o ¥ dl 1 .« .
Systemic chemotherapy nilgnls3nuirs HCC finl¥e1aed (¥u Doxorubicin
#3e Cisplatin (§ M31990 1) 1 Doxorubicin Hdnnmanevaussreudnim (Gevaz 10-15) uazil
Jodrinlumslyenluiiheniag wu il Total bilirubin 2.0-3.0 mg/dl MsanvInAsIaisesas SO
=< ad o v A o W 1 [ 1 [ 1 1 QI A
msAneIsinY HCC laglsonntithiavansvinusiuiu drulvadnldnuimuszeznaisendia
U 1 d‘ Y N [l A o 9w % == . dl =
wnnldnhngunlasueinuaerediiieddy sndumsdnyves Quin wazame Nulssueums
1#ie1 Oxaliplatin, 5-FU, leucovorin (FOLFOX4 regimen) fiug1 Doxorubicin °lumﬁ§nmv§ﬂw
HCC wuhmslsnvmesiiasiudiy relrlddanmanevaussigani (Gewaz 8.15 vs. Jasaz 2.67)
A dl d‘ 1 1 d' Vo . . ) ) 1 1
waziiAszezasenriamasnernnundinguinldiuel Doxorubicin tigsvinuayIeg1aliil

Hedfey (mOS 6.47 vs. 4.97 1hau)”
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a1 suadiihiidiinenumsanlulsauzGady
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%
medi 2 mIAnsTezhdesilyenainhiaseudae iyl
Investigator Regimen Response rate (%) mOS (months)
Louafi 2007 Gemcitabine Oxaliplatin 18 11.5
Boige 2007 CapecitabineOxaliplatin 7 9.3
Qin 2013 FOLFOX4 8.5 6.4
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1. Child-Pugh class C liver cirrhosis
2. Prolonged ICG retention (sniulunsniieduegluusnanlaiuidiesun)
3. Prior upper abdominal radiation to normal tissue tolerance

4. Diffuse tumor distribution

References:

1.

10.

11.

12.

13.

14.

15.

Borgelt BB, Gelber R, Brady LW, et al. The palliation of hepatic metastases: results of the Radiation Therapy
Oncology Group pilot study. Int J Radiat Oncol Biol Phys 1981 May;7(5):587-91.

Emami B, Lyman J, Brown A, et al. Tolerance of normal tissue to therapeutic irradiation. Int J Radiat Oncol Biol
Phys 1991 May 15;21(1):109-22.

Lax I, Blomgren H, Naslund I, Svanstrom R. Stereotactic radiotherapy of malignancies in the abdomen.
Methodological aspects. Acta Oncol 1994;33(6):677-83.

McGinn CJ, Ten Haken RK, Ensminger WD, et al. Treatment of intrahepatic cancers with radiation doses based on
a normal tissue complication probability model. J Clin Oncol 1998 Jun;16(6):2246-52.

Blomgren H, Lax I, GOranson H, Kraepelien T. Radiosurgery for Tumors in the Body: Clinical Experience Using
a New Method. Journal of Radiosurgery 1998;1(1):63-74.

Dawson LA, McGinn CJ, Normolle D, et al. Escalated focal liver radiation and concurrent hepatic artery
fluorodeoxyuridine for unresectable intrahepatic malignancies. J Clin Oncol 2000 Jun;18(11):2210-8.

Bujold A, Massey CA, Kim JJ, et al. Sequential Phase I and II Trials of Stereotactic Body Radiotherapy for Locally
Advanced Hepatocellular Carcinoma. J Clin Oncol 2013 May 1;31(13):1631-9.

Takeda A, Takahashi M, Kunieda E, et al. Hypofractionated stereotactic radiotherapy with and without transarterial
chemoembolization for small hepatocellular carcinoma not eligible for other ablation therapies: Preliminary results
for efficacy and toxicity. Hepatol Res 2008 Jan;38(1):60-9.

Andolino DL, Johnson CS, Maluccio M, et al. Stereotactic body radiotherapy for primary hepatocellular carcinoma.
Int J Radiat Oncol Biol Phys 2011 Nov 15;81(4):e447-e453.

O’Connor JK, Trotter J, Davis GL, et al. Long-term outcomes of stereotactic body radiation therapy in the treatment
of hepatocellular cancer as a bridge to transplantation. Liver Transpl 2012 Mar 29.

Seo YS, Kim MS, Yoo SY, et al. Preliminary result of stereotactic body radiotherapy as a local salvage treatment for
inoperable hepatocellular carcinoma. J Surg Oncol 2010 Sep 1;102(3):209-14.

Cardenes HR, Price TR, Perkins SM, et al. Phase I feasibility trial of stereotactic body radiation therapy for primary
hepatocellular carcinoma. Clin Transl Oncol 2010 Mar;12(3):218-25.

Mendez Romero A., Wunderink W, Hussain SM, et al. Stereotactic body radiation therapy for primary and
metastatic liver tumors: A single institution phase i-ii study. Acta Oncol 2006;45(7):831-7.

Choi BO, Jang HS, Kang KM, et al. Fractionated stereotactic radiotherapy in patients with primary hepatocellular
carcinoma. Jpn J Clin Oncol 2006 Mar;36(3):154-8.

Kwon JH, Bae SH, Kim JY, et al. Long-term effect of stereotactic body radiation therapy for primary hepatocellular
carcinoma ineligible for local ablation therapy or surgical resection. Stereotactic radiotherapy for liver cancer. BMC

Cancer 2010;10:475.



16.

17.

18.

19.

20.

21.

®

HUNINNISASAAAANSAE IUIDULASINHILSANSLSNAULLAVIAUIA 43

Louis C, Dewas S, Mirabel X, et al. Stereotactic radiotherapy of hepatocellular carcinoma: preliminary results.
Technol Cancer Res Treat 2010 Oct;9(5):479-87.

Iwata H, Shibamoto Y, Hashizume C, et al. Hypofractionated stereotactic body radiotherapy for primary and
metastatic liver tumors using the novalis image-guided system: preliminary results regarding efficacy and toxicity.
Technol Cancer Res Treat 2010 Dec;9(6):619-27.

Goyal K, Einstein D, Yao M, et al. Cyberknife stereotactic body radiation therapy for nonresectable tumors of the
liver: preliminary results. HPB Surg 2010;2010.

Andolino DL, Johnson CS, Maluccio M, et al. Stereotactic body radiotherapy for primary hepatocellular carcinoma.
Int J Radiat Oncol Biol Phys 2011 Nov 15;81(4):e447-e453.

O’Connor JK, Trotter J, Davis GL, et al. Long-term outcomes of stereotactic body radiation therapy in the treatment

of hepatocellular cancer as a bridge to transplantation. Liver Transpl 2012 Mar 29.

NCCN practice guidelines in Oncology 2014; v2.



®

' I BUININNISASAIAAANSAN INIDULASSNHISAUSLFIAULLAVIALIA

BUINNI5Inse e TsANz LS IR

msdaszezlspuzSadvinatsgduuy #3015190 1 -6 lasideuunhlvly TNM
classification Tumsdaszozlsauaznsnunamsiny udainsaly Cancer of the Liver Italian

Program (CLIP) classification ndaszezvealsaiiolszilunaumssnruazsenensailsn

35191 Okuda Staging

Negative Positive
Tumor size <50% of liver >50% of liver
Ascites Absent Present
Serum albumin >3 g/dl <3 g/dl
Bilirubin <3 mg/dl <3 mg/dl

Okuda I: No positive factor; Okuda II: 1 or 2 positive factors; Okuda III: 3 or 4 positive factors.
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minﬁl 2 The BCLC Staging Classification
Tumor Status
Staging PST Tumor Okuda Liver Functional status
Stage

Stage A: early HCC

Al 0 | Single I No portal hypertension and
normal bilirubin

A2 0 | Single I Portal hypertension and normal
bilirubin

A3 0 | Single I Portal hypertension and
abnormal biilirubin

A4 0 |3 tumors <3 cm I-II [ Child-Pugh A-B

Stage B : intermediate| O [Large multinodular| I-II [ Child-Pugh A-B

HCC Vascular invasion | I-II | Child-Pugh A-B

Stage C : advanced HCC
Stage D : end-stage HCC

1-2%

3-47F

or
extrahepatic

spread*

Any

mrf

Child-Pugh C*

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 T: PST 3-4 or Okuda stage III / 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)




®

46 BUININNISASAIAAANSAN INIDULASSNHISAUSLFIAULLAVIALIA

M319N 3 French Classification

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

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

Portal obstruction (ultrasonography) no yes

1 Karnofsky score 280% : complete autonomy of the patient.
2 ULN: upper limit of normal range.

miwﬁ 4  Definitions of TNM

Primary Tumor (T)

TX  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 Lymlph 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
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ANATOMIC STAGE/PROGNOSTIC GROUPS

Stage I T1 NO MO
Stage 11 T2 NO MO
Stage IIIA T3a NO MO
Stage 111B T3b NO MO
Stage IIIC T4 NO MO
Stage IVA Any T N1 MO
StagelVB Any T Any N M1

@159 5 Weight of the Six Prognostic Factors in the Chinese University

Prognostic Index

Variable Weight (CUPI score)*
TNM
Tand IT -3
IIIa and IIIb -1
IVa and I'VD (reference) 0
Asymptomatic disease on presentation -4
Ascites
AFP > 500 ng/ml 2
TB (umol/L)
< 34 (reference) 0
34-51 3
> 52 4
ALP > 200 IU/L 3

CUPI: Chinese University Prognostic Index; AFP: Ol-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 I1Ib
hepatocellular carcinoma with ascites, AFP 10,000 ng/mL, TB 20 pumol/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)
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M151497 6

hepatocellular carcinomas

®

Cancer of the Liver Italian Program (CLIP) classification of

Scores
Variables

0 1 2
Child-Pugh stage 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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UL 5IN01NA (Cholangiocarcinoma)
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LUINGNISASIAAANSAN (Screening)
wazke5s9% (Surveillance)ust5991a U

d' Yo @ 4‘ d' < ] 9: =
dszmnsnaslasumnnadanssaunemanuidsnziiaieina
(Population at risk who need Cholangiocarcinoma screening)
¥V % 4!
Toladionila
1 Vv % H 1 1 1 ]
1. Ysznnsiergaaud 40 YAl nerdeegludunimsda wensluliludy vise aund

v
1 o

danmafauziTaieiAge 1wy madanu wazuadinves mawie”

2. fndidszianmstudaniiedy viendadaniudszlduaindaniia desninuzide

erhaludszinalneazinerdostunenslulifludududrulng

aa o "
26N15A573AANS2Y (Method of screening)
1 4 ::! %

RN IGEVGINT

1. Stool exam for parasite

2. uuudauaM verbal screeningiwarinlomamsaaneslulidludu” (manuin)

mawuh Aawensluliludy Opisthochis Viverini 91nM3n319999132 vieaglungy
a A a a s ¥V . LA nﬁ' I d‘
an visee1aaanensluliludy Tasmsluuudeuniu verbal screening WdensivnaudsanNudgs

o 4‘ a 1 % @ d' d’d d‘ o | < 1
ultrasound @u toszdiudeld Tngdmudnsazmsiasundasnianudssaziamnduuzi5e wu
periportal fibrosis %38 borderline bile duct dilatation AmIslAsuMIATINFhIZTaMsAaNzSlY

o 4 o a o dl a dl
529281 FINAUMSIEMITAYINGD LLﬁSﬂiULﬂﬁUqu]ﬁﬂﬁﬁllLﬁﬂd

uszmnﬁnq’&lLé’ﬂ\&ﬁﬂ%lﬁ%ﬂﬂﬁﬁﬁqqu?hs:i\a uziSuviavindluseseng
Population at risk who need Cholangiocarcinoma surveillance laun

yanaitogsaud 40 Tl sdviiviudeladonidumudodseluil

1. ananuhaanesluliludy Opisthochis Viverini 9101305799395 viseeylu
nquaavisee1adanes luliludy Taemsl¥uuuaeumu verbal screening (18aztdgalumaniin)
wazbisnsad@nnudmavla

2. AT1ANUANME advance periportal fibrosis(APF)® w3awun1z diffuse bile duct
dilatation (CBD >7 mm vise IHD > 3 mm)(g) NNMINTIIAANTOY screening maﬂﬁ'ummﬁ'tja

(ultrasound)
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o

3. Alsadszdrdy NduusAumsiAauzi5avie1d i Choledochal cyst, Caroli’s
disease, primary sclerosing cholangitis, Chronic intrahepatic stone, multiple biliary

papillomatosis etc.

ad b o .
95N15A594616234 (method of surveillance)
o wuzthlWiaenduideannudge ultrasound (Humsanaiiundn

o lhinuzsihldanamariesfidmsves CA19-9, CEA, Alkaline Phosphase LWon1s

v g 1 % S - A ~ o
NREFRRETETERTY amﬂ‘luqﬂﬂammmmm esnnianulien
(1

19 yaviinazwuLiie

s 1 1
uzGavinalvgiuazegluszezanau

1 o b o
gegzsinaraafunnzaa lun1sasaaiting: i
(Time interval for Cholangiocarcinoma surveillance )
2 o o 1y a v d < o [ J 9; =
wesnnifagiiudslindenadalszindhszesimmnzanveanmstihszTauzisaiena
astduuils wasunzSandanuguuss wazgnands Janrnhnaadudesnuige
ultrasound Uszdmn 6-12 ey uazervninanmgamsasahszidldmnainsaminifadeides

< ] q: [y ¥
YoINZ5M011A 1A

dnuniAABiaUn@MY ultrasound Fnauaedas:iSeviasd
(high suspicious features for cholangiocarcinoma)®®

1. wuieu vise seslsntiufuimsvensveariaina (bile duct dilatation)

2. ﬁmimmﬂ‘umﬁaﬁﬁmwwqﬂ (Focal bile duct dilatation)

3. wuReusaufugafiugu (masswith calcification) 3o fousmiuiimsasimeaite

Y o

YiuAY (mass with subcapsular retraction)
1 b4
4. AaTINUMINVINAYEIDIA NAMIATIARhIZIe (increase degree of bile duct
dilatation)
Tunguiteefeu AdIsdansIaiis@ndIs CT vse MRI with contrast study (Wen1s
aa o ° 1 1 d‘ % . . . ! Y
Madsuarmruaszezvedlsn diulunguninwuaie focal bile duct dilatationd3daMsnTINIY
CT w58 MRI with contrast $3ufiu MRCP twailszidiu bile duct (ANANAIY
lunseiiny diffuse dilatation of biliary system. (CBD >7 mm v3e IHD > 3 mm)
1 1 ] 9: = 1 a o dl a 1 qo/ I ?v’ A o
ua BiwyamaveamsvieinAgady 0199 WTaNT MRCP tieszifiuvionnanaszuy viem
a d‘ v 9: = ] ya a < g 1
ultrasound ATRAMuUMIIasULasveIUaiohAeg1lnaga (e1vaznnsandiWundimaih

5239 Tngnnsanluszes 3-6 Aau)
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BUININISIUIDLN LS I AUNAALS UR IR e

aurgUeImsiia CHCA fanwdniusfumsdagews s Opisthorchis Clonorchis
LLa:miﬁﬂLﬁUéa%ﬂu primary sclerosing cholangitis choledochal cyst “1a% utlady 2 wila
a9 f9 intrahepatic was extraheaptic CHCA

[1d@Iants CHCA aunwendamwidly 3 wuudes q

1. mass forming type

2. periductal infiltrating type

3. intraductal growth type

Mass forming type
a d' . . . g | 4 . o
Tumor LA bile duct epithelium wazladutiunousov q bile duct 3INWY tumor
1 v 4

\Husila intrahepatic CHCA fiheanwuunndieGastou meullaglnddndy fazlinareina
. . Y aa X v « P . & oA
right waz left hepatic duct ApUNAIM - 1) 1HBABUANLAY Lsadiilu adenocarcinoma %94l fibrous

% o/ . o Y A @ Y k% d! %
stromainn foudnlinauvieves portal vein ylvnauduanslatdiamnils atrophy 1a

Periductal infiltrating type

Tumor (AAs8V 9 bile duct wazia bile duct ¥11l# bile duct d1univilens tumor

ltg 4; o Aa [ % o [ 1 . . . .
venelnafu Weasameiid@ine avldmiuneudaiau (iuue localized dilatation ¥e9 bile duct
Y N s a % 2: . . s J . .

clle@‘]J’JEJﬂ‘EJl,ﬂ‘(’J’Jﬂ‘Ll tumor (AR AT intra Ay extra hepatic (3971 skipped lesion

Intraductal growth type

a A . . ¥ s X 2 . .

Tumor AN bile duct epithelium wadladuilu polypoid mass lu bile duct lumen
o Y a . . a d' o 1 . A . [ B4 a é’ 1 %
Wl#iAa bile duct obstruction LAANEIUNUY intra 139 extra hepatic AlA tumor FiiaHlaAsutn
v ~ o a dl Y v < Aaa o oA & Y aygy
1 wardmanginiailinandl CHCA uuuduq vlaidsuvinaian o1vldadsiainuneuiiala

tumor FUANAN mucus DOANININ



®

58 BUININNISASAIAAANSAN INIDULASSNHISAUSLFIAULLAVIALIA

WHUNIN 1 classification of CHCA 1.mass forming type

2a

la) growthpattern 1b)intrahepatic mass formingtype
Ic)perihilar mass forming type 2.periductal infiltrative
type 2a) growth pattern 2b) intrahepatic periductal
infiltrative type 2c) perihilarperiductal infiltrative type

; ; ; 3b
[? % 3.intraductal growth type 3a) growth pattern
3¢ ‘w/

3b) intrahepatic intraductal growth type 3c) extra-
hepatic intraductal growth type

dnyazmanesiner Ae iy adenocarcinoma with glandular or papillary pattern
Faenautiedonih papillary well-differentiated, moderately differentiated az poorly differentiated
‘mﬂﬁt‘ﬂu papillary adenocarcinoma Jadulszian well-differentiated with papillary growth
pattern
anyAzMISIdIne
Intrahepatic type
~ Ao v

Y <Y tﬁl % -dl o 54 N A % | =
N‘]J'JEI?JTW‘]JLLW‘VIElﬂ’JEJLif‘J\‘mﬂ’E)uTIﬂ‘]J 21IUNBDULAYINITOVIATY ] NOU pdunnavdudng

1
@

WweImise 2 eAld naumuiwmagjﬁ segment 8 YDIAUAANY diaphragm ultrasound ¥1831UY

Wesduiideulusuvizolsi dnvaiziiny e MAeuvnaEnfidnye hypo 138 iso echoic Lil®
ﬁmum‘lmy' Jeidnyae hyperechoicﬁga mixed pattern 8199¢WU peritumoral bile duct dilatation”
o = Yy - aa . 1o A o =
CT foudamsnuues Neulianyae inhomogeneous hypodensevautunlidalau (iodnansnuues
zWUANYMY mild to moderate peripheral enhancement with progressive central filling®”
4‘ o . o Id % a . . .
(Wevi1 angiography dswudnuauziduneuidl hypovascular with late arterial phase neovascularity
uazlill arteriovenous shunting® TIW MRI aziidnueiz hypointense T2W MRI Hanyeus
slightly hyperintenseti8491n% mucous secretion (az/13® necrosis (Hoda Gd-DTPA Wy
rim enhancement with progressive incomplete central filling o19WUanYUZDU q NFI8lUMTIUY

CHCA %u capsular retraction segmental %39 lobar atrophy’
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Mmun1  US voq intrahepatic CHCA ug@aenau hypercchoic n segment 6 with

. . - % X o 4 A
necrosis (NAT) wazudad periportal echo raululeAuduNaD

M2 CT ve9 intrahepatic CHCA

1 = I3 % A o 1o |d' 1 s
A) MANDURATITNULUEY NDUNANH UL hypodense ‘llﬂ‘]JL‘llﬂulN‘IfﬂE]E”J‘Vl segment7 IUNY
N retraction Va4 liver capsule
B) NA9AAF TNV WUN minimal peripheral enhancement (3nf3)

C) mw reformat Tuuud coronal waasneulafaiausau (gnas)
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ANA3 AW MRI maqé’ﬂmswmﬁmﬁuﬁumwﬁ 2

A) M TIW udaaneu hypointenseudsd retraction Va4 liver capsule (@nes3)
B) MW T2W udainauanu iz heterogeneous hyperintensity(§N#3)

C) 11d93a Gd-DPTA WU peripheral enhancement (anels) aMefiy CT

D) MRCP Wy stricture ¥84 intrahepatic duct u31uAoY (@NAT)

M4 CT ve9 intrahepatic CHCA

1 = I3 % < 1o 1 v A . .
A) NDUAATITNULUAY WUNDUIUIALAN "’ll@‘]JLGUGIUlN‘]fﬂL%u JIUAVN retraction U liver
capsule (@ne3)
B) NA9RAFTNUUET WY minimal peripheral enhancement (3NA3)

C) Angiogram WA hypervascularity US1IUaUNDY (@nes)
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Extrahepatic type
Ultrasound 9z¥19U0n@UnHUINN obstruction® ERCP 9:%180dA931902109AU04
Muniauay degree ¥049 bile duct obstruction” wazda¥irsuen papillary tumor lu common bile
duct 991N common bile duct stone A15%11 ERCP 1iiafnamsi endoscopic drainage 1i3atie
! a J < 9: a4 S e e . 4 8)
Td stent msaLﬂﬂ:wumﬂmmi@mﬂ cytology V83U1ANAABONINH sensitivity wATogaz 34-50

1uﬂ%ﬁgﬁuﬁ‘l% magnetic resonance cholangiopancreatography (MRCP) ununy ERCP (Heevin

non-invasive wayliiduanenndad Lidesdaasnuudgs MRCP uaadlanafeuluduuay bile duct

obstruction lJw¥audu

AMWAS5  A) US v09 extrahepatic CHCA udn9 dilate intrahepatic duct (anfs)

B) gallbladder fivenelwaj uazil sludge (@neis) C) ERCP wand CHCA i common hepatic duct

MNN6  MRCP ¥93 mass formingextrahepatic CHCA u@nafousay 4 hepatichilum
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mwﬁ' 7  MRI war MRCP 983 intraductal growth type 484 extrahepatic CHCA
A) MW TIW w@and hypodense mass Youwadaly common hepatic duct (CHD) (@nfs)
B) MW T2W udainey hyperdenselu duct (@nes)

C) ndeam Gd-DTPA iy enhancement

D) MRCP uaad polypoid mass Tu CHD (@nfs)

A B C
MWN8  udny ERCP w83 CHCA A) intraductalperihilar CHCA B) intraductal

intrahepatic CHCA C) periductal infiltrative intrahepatic CHCA
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Endoscopic ultrasound (EUS)

1¥1e3tasie nodal metastasis (We pre-operative assessment #2835 EUS —guideline

needle aspiration Fal accuracy sensitivity wag specificity 50vaz 91, 89 waz 100 muadu”

Positron emission tomography (PET) with (ISF)-Z-deoxy—D—glucose

CHCA uptake glucose e lieunsa metabolize (°F)-2-deoxy-D-glucose 394 tracer

% 1 1 1 ]
Hazaunneu fiwilu hot spot Nheulinenuly early detection Y94 CHCA ftigIted primary

. ..« (10
sclerosing cholangitis"”
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WUINIENISS NN LGN AURA2LAANGSH

A A & A a s

v 1 4 1 4
n39MeNa AenziSafifannisadieyniitvesiomadmhagenudmetamely

o/ 1 1 d 9; . ' < ' 9°l
wazmMeuendy ua sIududeyvesnahauaz Papilla of Vater wiailu 2 dseian fe wziSanawna

9 q

L . . . . & 1 8 o
meludy (Intrahepatic or peripheral type cholangiocarcinoma) uazuz(59na11ameuonay

(1-6) Z < 21’2 ' A
WULITANSLIIY MLWﬂW7£IJJ7nﬂ97LWﬂH§y\7ﬂf)

(Extrahepatic type cholangiocarcinoma)

135.4 sia 100,000 lusiguas 43.0 sa 100,000 lungld” Fuiluginmsamgadiuouavnialulan
I~ I gol = [~/ d’ o o = =

sisanamnaginuduilfymmamnsagunaidyvesnians iusenagunilevaslszinalng

o I~ a nfl’ U 41' 4 [ %4 [ %’ = d'd & a :ﬂ'
zmw]mﬂm‘uam::zNmmuwmnnmwamymssm/sgmmfmmimnmnamww)ﬂ 9 BNDS

nlvilasuieewvesnenslyliay (Metacercaria of Opisthorchis viverrini) uazoztosauaula

I I = 9: ~
ag?unanmmuum

[
o

UDANNUTINUINMISVUTEMUIMITVINADIU0I a1 U Yar$ Yaudr dadeu

v 1 k%4
sfatmdu vziians N-Nitrosocompound uaz Nitrosamines $99z159ldiaauz5laGaula®"

2MNI5HAcAINITHANT
PR o :{ [l Y & 1 [ 1 4‘4 o A A .
Athediniioimsnuisesnlatly 2 agulnajfienduiiienmsdimass aumaes (Malignant
obstructive jaundice) wazngui lidie1msdinasinnass (Non-jaundice) lnsnuldfosas 70
o W 1 ] < Y d' 1= @ A A IS 4 Q' g aa IS
waz 30 muddy uded19lsiaudihonlifiormsdimassnmasadivuliiniindy nnadalud
] 1 ¥
W.el. 2547 wudandiudananiizinanisdenss venanigiheenvnwuunndmeifymiaeuludy
(Liver mass) 5880z 14 ad19ahdld (Palpable gallbladder) Sovaz 6.7 guhddniaudeunduuuy
1 4
Tififluguih@ (Acute acalculous cholecystitis) 3ovaz 7 uldlinnuamguazwulasiudaly
d‘ [ 1 % % 4‘
YULNARTOINIBIAI BT MADY
msaramanesdjiamsnrslumsitedefsnmsniaiaszay Alkaline phosphatase
Tuideaganaludthonanmaesuazalimassuazdanudnszdy CEA gafslevaz 90 Tagiszdy

Alphafetoprotein (AFP) Un@
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4
o A

ierAfitAinMuuendy (Extrahepatic cholangiocarcinoma : ECC) aznuiineglutie

A

a 9: = 13
MILAUINA 3 520U Ao
s 1 g: = Y as @ s a 1 1 9; D o == 1 9; 2 o 1 .
1. szAvnehagalaafuimdy Tagiinegluviothaduaudeioinadusan (Upper third
from hepatic duct to common hepatic duct) 3o Hilar cholangiocarcinoma Wu
1@5e8ar 60 wenSanmwinuaziidnyazudamnildvetdduuay (Scirrhous
. 1 2: < & A 4 ] . A
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Bismuth - Corlette classification

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

Type I : lesion involving the confluence but clear of the right and left hepatic ducts
Type Illa : lesion involving the right hepatic duct

Type IIIb :lesion involving the left hepatic duct

Type IV : lesion involving the right and left hepatic ducts
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Percutaneous Transhepatic Biliary Drainage (PTBD)
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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 Uszanasasay 70-97

Percutaneous biliary metallic stent placement
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2. Tuf{1l1e cholangiocarcinoma Afithnnensiasuiunsinmilszinlszases
(palliative)

a. Percutaneous transhepatic biliary drainage (PTBD) : palliative treatment
lufiheilioansaidald vieUfismaida mssznuhadeinamsias
GﬁaﬂaﬂmmmmumﬂmsﬁuL‘f’immﬂmiqﬂﬁummﬁaﬁﬁ

b. Biliary metallic stent placement ﬁﬂu&:ﬂwﬁ"bimmimhﬁﬂ"lﬁ yinamsiiaz
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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
Kim et al 2003 Cisplatincapecitabine 21 9.1
Kornek et al 2004 | MMC capecitabine 31 9.3
Penz et al 2001 Gemcitabine 30 9.3
Knox et al 2005 Gemcicapecitabine 31 14.0
Lee et al 2006 GemcitabineCisplatin 21 9.3
Androulakisn2006 | Oxaliplatin 21 7.0
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 PLPAGRIEL (Staging) Intrahepatic cholangiocarcinoma (American Joint Committee on Cancer 2010)

Stage 0 Tis NO MO
Stage | Tl NO MO
Stage 11 T2 NO MO
Stage 11T T3 NO MO
Stage IVA T4 NO MO
Any T NI MO

IVB Any T Any N Ml

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
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Histological Grade (G)

Gl
G2
G3
G4

Well differentiated
Moderately differentiated
Poorly differentiated

Undifferentiated

Staging TNM classification (Hilar cholangiocarcinoma) (American Joint Committee on Cancer 2002)

Stage 0
Stage IA

Stage 1B
Stage I1A
Stage 11B

Stage 11T
Stage IV

Tis NO MO
T1 NO MO
T2 NO MO
T3 NO MO
T1 N1 MO
T2 N1 MO
T3 NI MO
T4 Any N MO
Any T Any N Ml

Primary Tumor (T)

Tx
TO
Tis
T1
T2
T3

T4

Primary tumor cannot be assessed

No evidence of primary tumor

Carcinoma in situ

Tumor confined to the bile duct histologically

Tumor invades beyond the wall of bile duct

Tumor invades the liver, gallbladder, pancreas, and/or unilateral
branches of the portal vein (right or left) or hepatic artery (right or left)
Tumor invades any of the following: main portal vein or its
branches bilaterally, common hepatic artery, or other adjacent
structures, such as the colon, stomach, duodenum, or abdominal

wall
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Regional Lymph Nodes (N)
Nx Regional lymph nodes cannot be assessed
No No regional lymph nodes metastasis

NI Regional lymph nodes metastasis

Distant Metastasis (M)
Mx Distant metastasis cannot be assessed
MO No distant metastasis

M1 Distant metastasis

Histological Grade (G)
Gx Grade cannot be assessed
Gl Well differentiated
G2 Moderately differentiated
G3 Poorly differentiated
G4 Undifferentiated
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BUINTINISHATLULAS NSRRI NI AR ANLIGINE

Wet-fixed (95% ethanol) \
Papanicolaou: Wet-fixed

., / Diff-Quik/Romanovski: Air-dried
Air-dried (g3 usia)*

= v X
LRITANNNNBULUD

N T X K o % & . A .
ﬁﬂﬁnzﬂuﬂﬂjﬂqﬂu’nuﬂ —> 1. ﬂﬂuqﬂullﬂqLlazlﬂWZ(ﬂ“ﬂgﬁqﬂiaﬂiﬁ'ﬂ —_— Papamcolaou: 139 Romanovski
- Simple cyst 2. dai 191zaANanun

Y
- Hydatid cyst

- Neoplastic cyst

aQLﬁn:@jﬂﬁnﬂﬁﬁn — > Wet-fixed (95% ethanol) » Papanicolaou: 130 Romanovski
- Pyogenic abscess waz/¥so Air-dried (a BH UT9)* AsAlEUEU amoeba Tidon PAS
- Amebic abscess

- Necrotic malignant tumor

* genadsumamsidedenzSaduandauazea

Note: aﬂ’cjll Romanovski laua Diff-Quik, Giemsa, May Guenwald Giemsa, Wright’s stains Fluda
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(Heageden1ziaenven
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MINZUNAFUILBAIBITN (core-needle biopsy) dmnsalviveyaiiiluyszloridens
aa o % 4 1 o 1 1 < o ild' IS [ 1 d'
Jadelagndeduaziviugind egelsinuAMLNNUULALAIFEINYIANNHIUIIAITALINTINY
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annuiuaaun1sItadENTn1gn
Lf’immﬂﬁq Hepatocellular carcinoma oz Cholangiocarcinoma a1u1iﬂ1ﬁ§ﬂﬁﬂﬂﬁi
masadinninmavaisuazdesifiadeusnlannnlauaznizdu g maudanaiafianusniudes
ﬁmsmﬁ’fauﬂaﬁ“jamaﬂﬁﬁﬂ Mwene3ad wazmsasranumasadine ludnyuzesnsiu’”
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1. Yayaddiymandiin
. AnyaTN@Ine
. ANYAEMILEAdINg)

4 =2 % ad A Y o &
. MIYBULULASMIANEINIYIDNLIAY (manu)

[ B S S B )

. msutanawenlvamenatinuazne1sine
o oy dl 1 1 .
aneNGLEaaIngfitsuandilu Hepatocellular carcinoma™
Uszneume Njddnyaizvearsadadie hepatocyte IMAUAMITAGEIFITY trabeculae
A = P T J
%30 ol bare tumor nuclei (Hudnyaziau
1. gﬂé’nymzmaawaéﬂﬁm hepatocyte
s A s ' 4'
IsaaNiNdnyazUeq hepatocyte AvLtuaanigUsiavanemasy (polygonal shape)
DA a a2 ] d & A a @ o Ay =< I
nieaganavegnaaaainiiuiindledduazinidiuvedlslalmasusinasnn

Y A . . 2 v o Y
DAY granular cytoplasm waz/v¥30 bile pigment galvihmiinlumsveniniu
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v
o/ |

hepatocyte vifinuduiuanudifydntszarsnilsdemsveninduwaduzis

o A 5]

t-ﬁ! [ dl o [ ] a = 1 < ‘QI ‘g .
Feaanuauzndidngae ddadiuvesvinatinadvdaaslsladara@uinudu (increased
nuclear/cytoplasmic ratio)
M35 oaiilu trabeculae
a o . = a o A ' 2
N13t3839M3U84 hepatocellular carcinoma UNFLIYINIVAYUUUNWUUBY ALD
[ = o I A Y A v @ .
M3vaieedniunaIniounls (trabeculae) InatAveiudnyazue hepatocytic
cords Mmmnnundadeud 3 waddullluuar Tnsudazunr9d sinusoid Au wazdl
endothelial cell AquagLtindnyMzYIunINNI (thickened trabeculae) Liin
dnyoz2 Juuy AeuvuidiuesadGealluund (3en trabecular pattern (Fig.1) Tngdl
endothelial cell é’auagiﬁm’%uuaﬂ uae sinusoidal pattern (Fig.2) Ingil endothelial
| ! ¢ < X a4 o oA
cell MARUAGHUBILFAANITY HonNHIINYIU UG8 pseudo

1 %
glandular pattern FeidnyazmsSoadivessadiduralivesnanalunsanas

Fig.2: Hepatocellular carcinoma with sinusoidal pattern



®

90 BUININNISASAIAAANSAN INIDULASSNHISAUSLFIAULLAVIALIA

|

vy

" —} v 5 — .Z -
f 34 Y t - =Y )
. ¥ O? . ke B ¢
P 4 ’ e | g "

Fig.3: Hepatocellular carcinoma with pseudoglandular pattern

3. Bare tumor nuclei
o g < o a A 1% . a
anvaziifudnyasnasnnuldmmelu hepatocellular carcinoma NNFUNCAN
TagNiAduanianynzueq hepatocyte uaNvINAlaFALIUIZNITNAIBY LAY |
s nn (Fig.3) Taetnadeamailliilsladanaduaguidilahaenngalfly

ATZLIUMSILATONMALTAEING

Fig.4: Hepatocellular carcinoma manifesting bare tumor nuclei
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1. waanz3andaseamnuiiusldeuvseriedny Mz MaaaINgl AoANYMZVD
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< S = [
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adenocarcinoma tsaauzi5ediniiindasdedasuldiiudie veuivairaadlida

Y

dl =3 1 a A d o A Y | 1 A 1
weannlaladmadullsa Aadana uaziwadiniimssndiuiuzddeuvserieuuy

aa 4! [ o A ¥ LY .
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Fig.5: Cholangiocarcinoma with 3-D gland arrangement pattern

2. anyasvedednlszneuwinaeu
o < % | YR | aAa o . . %
anvazausdeddlsznevnadeuiudiziglumsiiadey cholangiocarcinoma Mwy
anueuzued desmoplasia (scant cellularity pattern) W3eWy ductular proliferation®
(Fig.5) aglvihmiinaiiuayy it mudnyazed necrosis dntiu metastasis

from colorectal adenocarcinoma

Fig.6: Cholangiocarcinoma associated with ductular proliferation feature

3. deyamenannativaum
aa o | . . o & 4 54 aa @ ¥ 1 [l
myfadeily cholangiocarcinoma $1dudesiiveyamandiinativayuy laun msla

Wunzi5guniiNey uazmawy dilated hepatic bile duct
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(Core-needle biopsy) A3TMBNIBUaINT U 10% NBF lavianuaasluvaons*

FUEBMFALANNNAY —— w1y 10% NBF > fatlipNanuavsadIuNtilosanlduden

(Wedge or incisional biosy)

Fullennmsdfady - msdhuduiluniu g vneaanumin 1-2 wudwas 155818 Gross

k4 %4
(Hepatic lobectomy —»  (@MWUAAININGIVBIALUATHAMINIAIY) —» uazidondnsuiile
/segmental resection - uglu 10 %NBF nifsinasinnniiiledy lities Tdufon s

/Hepatectomy ) AN 3

Vv k4
# @uanasmvereImInenumItitenSadunnsuLie
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NSRS A A 1RSI HANISIUIRLU LS IAUAZHAUNE

dunrdaseninlvszyismaidneg1adauiieuen lobe waz segment NH1AADBNIN

4
QY A

1 4
wenniidifadoidsansszy wu azdudnauizeds visduudanndmamq udidiiesjia
M3 A5usly 10% neutral-buffered formalin (NBF) #iun laglvimusuiiedSinasediaties 3:1
Y 1 o Ay IS 1 ° Y 1 1 2 9!9: J a = 1 ¥
dmvesdunmesninivinalnanauuzinvidiiuseslsaney telmhewefindusuinlaa
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Y o

tffasunndfeimsguinauazszsziannvevduuuzviriruseslsmduuuiduns

srnuaednu (lasazrservnalyan)
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1. FuhwinuazinuinavesiioglasuLile
1.1 A399QVOUAR (resection surgical margin) wazualganidy
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a 49!} A o <
1.2 dsziiuiloady - ad wasnIsAuulg

Y
v 1 Vv

1.3 angiduiaeauazieihanusnadify
1.4 MIFAduL 2 wuIma
Y Id 1 = @ d’ =
1.4.1 dafluwiug muuwiueu @euuuumsaa CT Scan ieifSouiiousey
Tsaanurszana 1 sufuas
o Id 1 @ 1w o <
1.4.2 dadluwiug winuduuusesidavesfagunnd
1.5 yssnednyaseslsa waziaving venszerviavesseslsafuualya wazvey
§in (resection margins)
1.5.1 Tuenanunu viNe munid tardnyzusanay laun d vinda s9u1a00
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1.5.2 Tuenanuduiiusveanauiududaenuazynotng
1.5.3 uenuauvednou (indistinct margin, distinct margin, irregular
infiltrative margin)
1.5.4 mswasuutasninaannmsinyn @y Transarterial Chemoembolization

(TACE)
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Figure 1.  Hepatocellular carcinoma, macroscopic types. A) massive type,
B) simple nodular type (confluent, multinodular), C) multifocal nodular type with extranodular
growth (noted tumor thrombus in portal vein, asterisks) and D) simple nodular type (confluent,

multinodular) in non-cirrhotic liver

[Mlliiljili'lllllllIIIIIIII!IIIIIIIIIJHH%=‘

DEPARTMENT OF PATHOLOGY

Figure 2. Hepatocellular carcinoma with therapeutic effects (post transcatheter
arterial chemoembolization, TACE and portal vein embolization, PVE). Noted diffuse necrosis in
a confluent, multinodular type tumor mass and at focal subcapsular area. Thrombosis in the

intrahepatic vessels are evidence(asterisks).
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Figure 3.1  Low and high grade hepatocellular carcinoma. A) low grade: Grade 1,
small tumor nuclei in thin well-formed tumor trabeculae, with pseudoacini and clear cell
component. B) high grade: Grade 3, thick and partial distorted trabeculae with tumor giant cells

contain multiple large hyperchromatic nuclei.

A

Figure 3.2  Commen pattern of hepatocellular carcinoma. A) Trabeculae growth

pattern. B) Pseudograndular growth pattern
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Figure4.  Vascular invasion in hepatocellular carcinoma. A) intrahepatic tumor
emboli proceeding tumor vascular invasion and B) intrahepatic tumor emboli forming secondary

site tumor mass.

Figure 5.  Intrahepatic cholangiocarcinoma, histological types (WHO, 2000).

Major types, A) tubular adenocarcinoma; B) papillary adenocarcinoma, and the examples of

variant type, C) mucinous carcinoma; D) adenosquamouscarcinoma
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Figure 6.  Peribiliary glands response to injuries. Peribiliary glands hyperplasia
with pyloric gland etaplasia and biliary intraepithelial neoplasia I (BiIN I)of surface mucosa in

chronic inflammatory intrahepatic bile duct.

Figure 7.  Intrahepatic cholangiocarcinoma, histological types ( Nakanuma, 2010).
A) Bile ductular type(cholangiocellular carcinoma);B) Small bile duct type(WD, Tub), C) Large
bile duct type (WD, Tub), and D) Intraductal type, an intraductal papillary neoplasm of the bile
duct (IPNB). WD, Tub: well differentiated tubular adenocarcinoma
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Kawarada Y 1999

Mass-forming type Penductal-infiltrating type Intraductal growth type

Figure 8.  Gross pathological classification of intrahepatic cholangiocarcinoma,

The Liver Cancer Study Group of Japan Classification, 1997. Three macroscopic types: A) mass
forming type(MF); B) periductal infiltrating type(PI) and C) intraductal growth type(ID).
Graphic drawing was courtesy from Prof. Yoshifumi Kawarada, Mie University School of

Medicine, Japan.

Figure 9.  Intrahepatic cholangiocarcinoma, intraductal types (Nakanuma ,2010).
A,B) intraductal papillary neoplasm of the bile duct (IPNB); (C,D) intraductal tubular neoplasm
of the bile duct ITNB) and (E,F) intraductal neoplasm of the bile duct, superficial spreading type
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Figure 10.  Macroscopic types of advance cholangiocarcinoma (CC). Each
individual case was labelled at right lower corner. (A-C) intrahepatic CC, (D) hilar CC. (A)
ID+MF type, (B) PI+MF type, (C) MF+PI type and (D) PI+MF type. ID, intraductal growth type;
MF, mass forming type and PI, periductal infiltrating type
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1. Specimen

Procedure

Location of tumor (tumor site)

Size of tumor

Histological types

Tumor Grade

Microscopic Extension of tumor

A

Margins of excision (parenchymal margin, other margin.../ bile duct margin esp.
cholangiocarcinoma)
9. Status of vascular invasion, lymphatic / perineural invasion
a. HCC asuen small and large vessel invasion
b. Lymphatic / perineural invasion sinwutiaglu cholangiocarcinoma
10. Status of nodal metastasis

11. Condition of surrounding liver parenchyma % chronic hepatitis, cirrhosis
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Histological types (WHO classification)

1. Hepatocellular carcinoma L14e4 Architectural patterns wagz Cytological variants
fail
1.1 Architectural patterns
1.1.1 Trabecular (plate-like)
1.1.2 Pseudoglandular and acinar
1.1.3 Compact
1.1.4 Scirrhous
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 Globular 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 wtieandly classic type Way variants @1’\15
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 cholangicarcinoma
2.5 Lymphoepithelioma-like carcinoma
2.6 Clear cell variant
2.7 Signet ring cell carcinoma

2.8 Mucoepidermoid carcinoma
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New classification of ICC (Nakanuma 2010)

Traditional classification of ICC (WHO 2000)

Conventional type (bile duct type type)

Adenocarcinoma

Small bile duct type (peripheral type)

Well differentiated

Well differentiated

Moderately differentiated

Moderately differentiated

Poorly differentiated

Poorly differentiated

Large bile duct type (perihilar type)

Well differentiated

Moderately differentiated

Poorly differentiated

Bile ductular type

Intraductal type

Papillary type

Tubular type

Superficial spreading type

Rare variants

Rare variants

Squamous/adenosquamous cell type

Squamous/adenosquamous cell type

Mucinous/signet ring cell

Mucinous/signet ring cell

Clear cell type Clear cell type

Undifferentiated type Undifferentiated type

Lymphoepithelial type Lymphoepithelial type

Others Others
NMSEUHAN:LEIAY
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1. M2 Grading YBINSLIINY

1.1 Grading vesuzi59dusiia Hepatocellular carcinoma 1¥32uuv09 Edmondson

and Steiner System nimsvSuunlelne CAP waz AJCC Cancer Staging

£4
Manual™ @ail

Grade I : Reserved for those areas in Grade-II 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.
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Grade II: 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.

Grade III: Nuclei are larger and more hyperchromatic than Grade II 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 II
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
“small cell” carcinoma of the lung seen in some grade IV tumors.

1.2 Grading V89 u2153¢Uwiia Cholangiocarcinoma fail

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)

2. Size, number, location, and extent of tumor
2.1 szydnnufeuuaziun
2.2 lunsaifiuziaivansfien Insnuvinavesfieunlraiga (dominant mass)

du 3 56 ( Y. X Y. X Y. )

2.3 szymagnanavesnzisalufaedorzdnafes ($u portal vein, gallbladder,

visceral peritoneum, major portal or hepatic veins
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3. Status of lymphovascular and perineural invasion
Tnenuninse il vascular invasion, lymphatic invasion, perineural invasion A5l
. . v y A A v qw v ! ..
vascular invasion mmmim:yLautaaﬂﬂgnqnam"lﬂ Tneanuay wu portal vein involvement;

wag tumor thrombi in small vessels (1udu

4
4. Resection margins 1#51991u fqil
4.1 Parenchymal resection margin

4.2 Hilar resection margin including vascular, bile duct, and soft tissue

5. Lymph node status
1 1 9; A dld o o oV 1
NQUUBIRNUIMARINUANUT ALY 1aun
1. Hilar lymph nodes
2. Celiac lymph nodes
3. Periaortic-pericaval lymph nodes
15518 U 1R VAT IUIUABNULHABINATIINUAITUNI N YUDINLTIA 091U

S S 2 v ~ . . . . . o v
ADNUUNADINNUINYNA MWUN extranodal extension into perinodal adipose tissue “lmzqmﬂ

6. Condition of surrounding liver parenchyma

o 1 4

GlﬁiWQWHﬁmW"’UENLﬁE]Lé@@luﬁlﬂguaﬂﬂﬂuLﬁﬂuzgdﬁﬁmitﬂéEJuLL‘iJa\WiN“] iivisoli
1. Cirrhosis
2. Chronic hepatitis (specify type and activity — mild/moderate/severe)
3. Steatosis/ steatohepatitis
4. Dysplastic nodule(s), (specify grade - high/low grade)
5. Dysplasia (large cell change/ small cell change) in surrounding liver
parenchyma

6. Macroregenerative nodule

7. Other




®

108 BUININNISASAIAAANSAN INIDULASSNHISAUSLFIAULLAVIALIA

GEGERN Diagnosis
Hepatocellular carcinoma
Liver, segment VIII, segmentectomy:
- Hepatocellular carcinoma, well differentiated, grade 2
- Trabecular growth pattern, clear cell variant
- Size: 5x3x2.8 cm, dominant mass
- Satellites 0.5-1 cm
- Presence of portal vein thrombosis
- No lymphatic invasion
- Intact serosal (capsular) surface with subcapsular vein invasion
- Free parenchymal resection margin (0.1 cm)
- Free vascular and bile duct margins
- Surrounding liver parenchyma: Cirrhosis
Cholangiocarcinoma
Liver, left lobe, hepatectomy:
- Cholangiocarcinoma, well differentiated
- Mass forming type
- Size: 5x4x4 cm
- Intact hepatic capsule
- Presence of angiolymphatic invasion
- Free parenchymal resection margin
- Free vascular and bile duct margins
- Free hilar soft tissue resection margin
- No perineural invasion
- Surrounding liver parenchyma: cholangitis
Lymph node, hilar, dissection:

Metastatic adenocarcinoma in 2 out of 2 lymph nodes (2/2)
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minﬁl 1 Child-Pugh Scoring System

miN‘ﬁ' 2 Karnofsky index

minﬁl 3 ECOG performance status

Hepatocellular Carcinoma: Ultrasound and Computed Tomographic
Findings
m3anzEaiugisniesnnonauuminihluamzduuds
Cholangiocarcinoma: Ultrasound and Computed Tomographic
Findings

Magnetic Resonance Imaging Findings of Cholangiocarcinoma
§10819uBVaUMY verbal screening Ll lamanmsaangs
Tulasia

5 Jd a d} v Q' 1
qmmsmsﬂuﬂaﬁmau L‘Wﬂl"liﬂﬂ\iﬁﬁﬁﬁﬂii‘i]
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MmN 1 Chil

d-Pugh System

Points assigned to laboratory values and signs*

Parameter 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 51pumol per L)

Serum albumin >3.5 g perdL 2.8t03.5 gperdL <2.8 g per dL
level (35 gperL) (28 to 35 g per L)

International <1.70 1.71 to 2.20 >2.20
Normalized Ratio

Signs

Ascites

Encephalopathy None Controlled medically  Poorly controlled

None Controlled medically  Poorly controlled

*--—-Based on total points, a patients 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 = 10to 15 points.

mMan2  Kar

nofsky index

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Perfectly well

Minor symptoms - can live a normal life

Normal activity with some effort

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

Disabled

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

Very sick, active support needed

Moribund

Death




®

HUNINNISASAAAANSAE IUIDULASINHILSANSLSNAULLAVIAUIA "]

mswﬁl 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, eg., light house work, office work

2 Ambulatory and capable of all selfcare but unable to carry our any work activities.
Up and about more than 50% of working hours.

3 Capable of only limited selfcare, confied to bed or chair more than 50% of walking
hours

4 Completely disables. Cannot carry on any selfcare. Totally confined to bed or chair

Dead
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Hepatocellular Carcinoma:
Ultrasound and Computed Tomographic Findings

Hepatocellular carcinoma (HCC) (Junziatlguniivesdivinyliesngn dnwuly
Y o < a dy o A Y d‘ I v o @ S N A
Athelsaduudannlsaiiygniseda vie Ahendumnzlsahiadudniauiuazd minsranseive
v Y [ Y tﬂ'd o/ ti‘ 12 4 IS o w dl L4 [
mneunzisduludthenudiedsadandnianuddeann wissrldaunulsanzisedvluszes

a % o A < o o = % 2
LIHLLIAN HIYINVUIALAN ﬁ'lll'lﬁﬂﬁﬂ‘ﬂ'l]lﬂ\ﬂﬂ LLﬂzNﬂ’lﬁWﬂ’lﬂﬁﬂﬂiﬂﬂ

NSLAANMSASIAINNSeAI R de Rz Y
TuifagiiulienlFdannsndlumsanensesdihelsaduuda vie fihendumnzlsn
v o W = N oA o Sq Y o < Y o do
h¥gdudneuivasd Wesnndannamadlsil)uilulsmenadn g uennniudannsnadadl
1 1 ¥ A ) @ o A g a '3 .
NMMATIRUTIAHNBtNELAUMIATIVNIYLATBABALITIABNNILABS (Computed Tomographic
scan; CT scan) 58 M3IAsI9MI8IAIRIATIvRaULtimanlwth (Magnetic Resonance Imaging; MRI)
o 1 o & o A ¥ 1 aa d ] <
M3nTIINTBIAINAIAITINTULTZIImN 3-6 heuududnasiitisveaunnd ad1elsimumsnidg
% o ) o ® [l gl % @ d' o I . a
aedansnananuawizilumstarineuludunasdoiiu hepatocellular carcinoma 934
Hihefianamudenludunindannanadamslasumsanain@undie CT scan vi3e MRI de'ly
Tngmlimsanadioiniesensisdaonnames (CT scan) ¥3oNIATIVAIYLATOIATID
aauwimanluih (MRD seddianuly (sensitivity) wazanusime (specificity) lumsitade
hepatocellular carcinoma lndiAearu wazsinanansal¥ununuld 961915AA investigation of choice
d‘ oV % s Jd A g g d‘ 5] 1 1
tienufeuluduINMINGIFaNT1¥1IA A CT scan NaHLUBINA CT scan ANMAIATIIgNNT waz
g linnnit MRI msnsadie MRI tudnidenlside CT scan lidunsalisaeulduiida vie
Tludiheniidehiialianmnsamsnsanis CT scan 1d wu fihenlimslasuiad (dud dihe
fanssn) vie fihenlimnzezldsumsfiviadnldlumsasia CT scan ¥y JiheondilszIaui
o1nanzia) eglsfiemudlaiumsnsis MRI szdeadnlleglumnuwimananudge Jaidernaly
Tufiheniilanzeglusiame (1u cardiac pacemaker, aneurysmal clips (iudu) 1Hasanaziing

d‘ 1% J o =2 Aa 4
waeulmvsdlanzfinann wazemnduaneneiala
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o > daa o .
andeN1959a9UIRaA2Y Hepatocellular carcinoma
v Aaa o 1 | 1% 4{ @ I'4 A
msaameiamidasylihziumaninienieswanneia, CT scan 3o MRI a2
WUMILITRYLALIAYeA hepatocellular carcinoma 1@ 3 suuvy Ao

1. Solitary mass: fanvazudeulug Asuded

2. Multifocal small nodular lesions: wuiidnvaiziJufeudnvans q fou nizaeed
lutiledy

4 ¥ k%4 ]

3. Diffuse or infiltrative type: silosonunsndulifluilodudng silvileduniud
ANYMUENYIY (coarsening of liver parenchyma) wazliaineaus (inhomogeneity)
dnyazdenanuennnanzdunialienn

Z S s 1 1 ‘4! d‘ 4 1 4 Id' 1 ) A o

AN LIgIanyuzeg1dlaeganilanldnanunua) uanwutesnelidanyms

1 o ] IS4 ] d! % 1 v A Y < = % 1 .
vae 9 96195 U U Aieulvanilafeusinduideudn 4 anvareneusylaesey (satellite

nodules)

o o 4 . a
ANEUN1928A512190229 Hepatocellular Carcinoma (gﬂ‘l’l 1 uac 2)

Hepatocellular carcinoma Lifidnyazmedannaniansnmne mmﬂdmugﬂtmnmi
Lﬁfytaﬂmﬂu solitary mass, multifocal small nodular lesions, infiltrative lesion W30 mixed
pattern N3001UUIMUAAYUZN echogenicity (ANUINI-AMMIdans1w1d) 1Hu hypoechoic
(aﬁmﬁuﬁﬂﬁuﬂﬂa) hyperechoic (asllnﬂﬂuﬁaﬁnﬂﬂa) Y38 mixed echogenic mass Ald 1anss

A o . ' v Y aAa o a v ¥ A
Wuvaudm (hypoechoic halo) agseu ¢ feu lufeuntvinalugsinnuimsgnaudnluluduiaen
. . Y 1 . . . 4! o [ 1 @ 1
(vascular invasion) 1ate® q Tagtamz portal vein waz hepatic vein Fednyazaanardnlinyly
] v
N5 wllaunInIzY (hepatic metastases) W30 benign hepatic tumors dU 9 VNATIDINWUNS
S A ¥V 1 Z A o % 1 T 1 . .

aadgavegnandnldTuverhaduld uawulivesum cholangiocarcinoma

o dAyy Y Y Y 1w ¢ = 41 2 o

mw"lﬂﬂmamummmmw E)ﬁ@]ﬂﬂﬂ]ﬂLﬂNWZVIﬁ]ﬂ‘qﬂuﬂ”liﬂi'Jﬁ]ﬂiﬂﬂLW@T’HN%LNQUGIM
7R @ < A v v W 1o Y o w 1 1 [l d’
mﬂ')ﬂiﬁﬂ@muﬂlﬂ ) WWﬂZIﬁﬂubﬁﬁﬂ‘UﬂﬂLﬁ‘U LULABDAATIBIANUDINNAVIDIYDYII (BU UI,NL‘VI?JWUVH]W]TJ%

Y % 4‘ d‘ I s [l ] 2: s ¥ ;’f

Glug«.ﬂmmu (LuaamﬂﬂauLﬂﬂqaamwnﬁ"lummsamqmmqmu%u"lmuu“lm) UBNINUUNTIATIY
o I LR @ < dld &} o 1 ; [ 4 o . . .

8&@51%13ﬂ1uaﬂ38ﬂ‘uLLﬂJQﬂNLHﬂﬂU%NﬁNWLﬁN@@Qﬂ't]‘L!LLa'J UYNNY infiltrative hepatocellular

. v = - gy 2 R R, ™
carcinoma ldgn (31U 1D) vielunenfeunziSaiivinalvajedidniieduiianay Miasialiduna
Wasauesdwly wazAndnumisadedunliahanald (gUn 1A) uennntiudannaniddli
30U regenerating nodule* waz dysplastic nodule** Faudutouludunnuioslufiheduuis
v 1
99n91n hepatocellular carcinoma ‘18 #9tiuMIATIVNNIANAIY CT scan 1138 MRI aianud ey

o

1 < Y v d‘ 1% o (35 [~ 1 4 J a ° 4
E]‘EJ'N]liﬂG]'IJJﬂ'IﬂEJUVWIi?ﬂW‘Uﬂ'Jﬂﬂﬂ@]i'l"ﬁ'nﬂuu‘ﬂ\‘msllu'lﬂLﬂﬂ WU VAo 1 wsuduas wuzilv



®

“4 BUININNISASAIAAANSAN INIDULASSNHISAUSLFIAULLAVIALIA

1% o 4 1 A % i dY Z g A
follow up Mudanwa lneu (3-6 tAeu HAIUAIVITUYIUVDIUNNYNTINTIV) NAULUBININAIG
o w X v 2 o . < Qe = v o
MannIAKY18AUUTIIANY hepatic nodules YALAn 9 (WuTuIuINn Falaguninidu
regenerating nodule 30 dysplastic nodule ¥n¥MIATIAIY CT scan 130 MRI Glulﬁﬂwﬂmw
o gjz =) | o 3 4 tﬂ’d I~ 1 a
zhinduasvudszinamesszmadusinuinn uennniudeuniuinaannin 1 suduas
Falivodrinlums characterization litazifluainmsnsialag CT scan vise MRI wazdausinou
fananazidu hepatocellular carcinoma fimu M3 follow up study lu 3-6 deutiain 3inluvhlv
d' o a o ] I~ ilg v A Y |
m3wasuwdasmsmdiulsauaznamsing sgalsimulivudvinsagnavesunndfdinsivdy
nan
. < . . d‘ Y 9/ 1 Y < a
nngwma  * Regenerating nodule (I benign hepatic nodule wwu"lﬂuaa“luzgﬂwmmm (NAN
1 dl % g o % d‘ = o A %
ANUNHINVBITNMeNIzaNladuaunududun@dyld Tavanndniavnailey
AN 1 FUALNAT

** Dysplastic nodule T premalignant hepatic nodule ﬁwn"lﬁﬂaﬂ"luﬁﬂwﬁmv‘ﬁaLﬂiuﬁu

% @ '3 Y o w .
MInTIIMedannaa uae CT scan NUadialumsuen regenerating nodule tay

dysplastic nodule 891917 hepatocellular carcinoma 3indase1dis MRI (Hudsieuen
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i1 mwé’amwnﬁuamgﬂufuwha<f| V@4 (hepatocellular carcinoma): A Udf3

. . T A ¢ X o a v =% Yy 1o o P2 v
large mixed echogenic mass (arrows) agtneutantiiedunade e hidunalinenaliviuion
wazAniudunniiedunlisiiane, B udassmall hyperechoic nodule (arrow) oglutiiadunduun,

4 %4 1 ]
C udn3 small hypoechoic nodule (arrow) aglutiiedunaude, D udasdnyaziilodui lishaue

Tudihelsaduuds Fadnyuzdindnendemsueniuz5Idy (infiltrative tumor) F1anvIeld
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sz azdedunimsgnanudnldlududen portal vein: A waz B mwdansand
. . o G ¥ . = -4 J
(@A tumor thrombus (arrows) U main portal vein ¥ portal vein Hvinalvajyu, C MwianwLse

a I3 v A 2 o AA o/ dld . .
ABNWILADINGIRAMNINUFITDUTUNIZNN tumor thrombus (arrow)U main portal vein



®

HUNINNISASAAAANSAE IUIDULASINHILSANSLSNAULLAVIAUIA "7

anwaeeianzstnaNLAasuay Hepatocellular Carcinoma (g1 3)
Gluﬂmgﬁum?:aaLaﬂmﬁﬁﬂauﬁamaﬁ{qﬂiwﬁ (multislice CT scanner) HAMNLAIEYAININ

Tinn aansaldimnnianuazideaas We3Iufy technique was protocol v q nlFluilaiiu
) q P y

1 %4
a =<

1 o £ A % . = a A
g INMsduAY hepatocellular carcinoma Hsz@NEMWINNTIY

H
4 A

~ . QY 2 Aa X v X
(499910 hepatocellular carcinoma (iufsunzSaNNdURenINEsRNALazinEedlay
hepatic artery vauziitoduinadsalagiduden 2 s2uv (dual blood supply) Ad hepatic arterial
v 1
system (50882 20-25) wa portal venous system (30982 75-80) daiiu CT protocol Ninanzanly
% . - d‘d :ll 1 ) < o A
MIAIIIAU hepatocellular carcinoma ABMNIATIINUYIANY phases NINBURATITNUIIA (noncontrast
phase) wazvidInnAaasNuied Falszneuaie arterial phase [undsnnisudasldszanm
25-35 St (Huszeziansiivieddnlloglu hepatic artery udy ¥l structure ftdeslng hepatic
[l . IS g < Y o 1 g o
artery t¥U hepatocellular carcinoma NANMNVIIVU (enhancement) wazruladalaussnnitiody
UnAnumIuieadnilos] waz portal venous phase (tiunasnnisudaeliszana 70-90 Jnd
R 4' 2 o A Y " Y oy XA o ad X LA
Fauszeznansnuiaddnleglu portal venous system udy milviiedvin@niasslay portal vein i
.3 I dl [ . [k IS 1 1 Aa
ANUUNMAVUANN azueaTiu hepatocellular carcinoma ldlidataudnaell) udidumsasianmw
J a d o A 2R v Ao o = 1 = A o 2%
ATLITIRONNILABINAIRAmSNUSdinieauA phase 1Agd AU portal venous phase ¥l¥ns

[
a o

% . S ) 1 o
339U hepatocellular carcinoma Nﬂi:ﬁ‘ﬂﬁmwmmﬂuﬂﬁﬁ)‘uumﬂ

%

Hepatocellular carcinoma #idnvazmsiasgavlalavarssduvudanlandnlyudy

| T
a4 v J S 1T A

1 = a J 1R . A 1% L da
96191570 anvazmatenwsdneunInaINueB Ty hepatocellular carcinoma Aa nawutiaNil
enhancement %24 arterial phase ttazﬁmigﬂamL‘il'ﬂﬂclmﬁmaﬂﬂgf‘u (portal vein invasion

| . . . . o ~ A v v % A [% 1 [
%38 hepatic vein invasion) v13afagranumsnatearsegnarnti lfluvehadula udwyla
Hounn MudnyuzAInandeddledowsnlinan cholangiocarcinoma

v ] H
119A59 hepatocellular carcinoma flilaldnbaz typical dannaiiudlianely
3 4 4‘ 1% dlg 1 =R @ J a '3
mliuenananzouq laen lunilazuenanisdnyazmatensisdnounimesues hepatocellular
1 4
carcinoma Ne1aWU1ld Tagnduenau CT phase 6199 Ail
4 noncontrast study finnufeuntanyuzmniledulnaianiios (hypodense mass)
Tagamzyila clear cell carcinoma 3ziilu hepatocellular carcinoma Niesndszaavvesluiiu
] % =< A o o 1 . o'/ :;I % dld
3IUAIY IVVNVUANBUAINIANIT hepatocellular carcinoma 71211 v19AFIo1aNUABUNT
J Y A 1Y g v Y I . A 1 g o < ¥V
ANNIN-MlNAaAsIAULeAUNLAYY (isodense mass) ¥38 V1INNUBAL (hyperdense mass) nla

1 [] 1 1 % < < v Ao ; . d'
usivzlidwutiosin hypodense mass founzizvaLandnianymuzaiiaue (homogeneity) UMz
4 1 % d‘ 1 U a v Ao 1 ; . .
nouvinalvg (lagmmziounlvanil 5 wudmay) dndanyausliainaus (inhomogeneity)
d‘ 5] A ti‘ a 1 % . 13 Y a oV IS
(HBINNAMIMYNNMINALADANUTNIUEIUNANIVBINDU (central necrosis) MIHUIIUNAINDUN

o ° (A} % 3 a % 4 ' T
AAYUSAININIUUDINVDINDU mammwuﬁumﬂiuﬂau"lﬂ LLG]W‘LI“L@]A’I,NUEJEJ
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. o % A - a &
Tu arterial phase fAWUAPUNN enhancement MIANTIUBAUUINAYY 1118I1N
. £ t;j £ . £ tﬂ' YV 1 % 4 1 o " Y tﬂ' $%
hepatocellular carcinoma NNLAYINIY hepatic artery aanlanandeau uandulitesnnou
< (R 1 o 1 A A Y o 24’ v Y = o Ya a [
1215913 enhancement lu%9anan v3ed enhancement lnatAganuiliaduinanes ity
v Y < & o a Ry ™ a
LLfJﬂIﬁﬂulﬂfﬂﬂsll‘L! ADUNCLINVUINLANNAN homogeneous enhancement ﬂlﬂ!z‘l’lﬂ@uﬂluWﬂlT‘iﬂJNﬂﬁ]zN
inhomogeneous enhancement lagusndIUUDNINL enhancement MNAIVTIUNAINABUN
central necrosis
1u portal venous phase faunzi5edusinfidnyazdmninilodutnaufes eannas
= s dti' g v Y 3 1 . v o Y v =) o t&j £ ag g
NUIIENULAYININDUAILLA arterial phase ulﬂ'f)'f)ﬂulﬂ’i]'lﬂ@nﬂﬂutlaﬁ ﬂlﬂ!zlﬂﬂ)ﬂuLuﬂﬂUﬂﬂﬂﬂﬂﬂ?ﬂlu
A Yo P ~ A a o
tHeennlafuasnuiednn portal venous system 819WUH enhancement NUTVMUAYYAVBINBY
(capsular enhancement) Fafudnumen typical 484 hepatocellular carcinoma pg1anila Tngiialy
mM3sAs29lU portal venous phase HlszAnSmwlumsaudu (detection) uziSadulalifoh arterial
phase
aa o 3 Y% . % d'd
MIUINUENITATUTNABILYNIN hypervascular lesion (N@UNN enhancement Tu
¥4 arterial phase) 8U 9 1¥U hemangioma, hepatic adenoma, focal nodular hyperplasia,
cholangiocarcinoma, %39 liver metastases U19%HUA MATIANVENBULALUTITINME (FULEn Vou
IS 9: A % = U [ 4 o YR = . g [
‘ll?llﬁz NuTViﬁf‘]LﬁuLﬁﬂﬂIﬂﬂWﬂﬂu"Bﬂdﬂﬂﬁ) ﬂW%ﬂWclﬂuﬂﬂQ hepatocellular carcinoma HN1NUYU E)EJNUl‘i
I~ 4 [ wAa 1 £ a oA A % dl o é’ dy
ﬂ@]']llﬂx‘i@]ﬂ\i@'lﬂﬂﬂizlﬂ N1INIIVINNY ﬂ'li@li’)ﬁ]ﬂ'ldﬂﬁ]dﬂ{]ﬂﬂﬂ'ﬁ “Hif]‘VI'lﬂﬂfjﬂﬂ'li@]ﬂ‘]iﬂl.ua]lﬂ@]i]ﬁ]
wiesglumiiadeuenlsn
Tunenfeuiivinalvguazegusnavaudy 919iMsuanveInauNzi3a (ruptured
hepatocellular carcinoma) hlviditaensenlugesfieann Jiheinmlsanernasize1nsves hypo-
. 2Rl @ 1 v A o = = v = A ¥V
volemic shock @jﬂ]ﬂﬂdﬂﬂT]MﬂNﬂWiWEJ'lﬂiﬁuIiﬂ"lllﬂ LNFTICUDNAINUAIUAUANITINNTLTYLADALLAD
v A 1 ' < Y 1 % = YV
fJ\‘l?Jﬂ'IiLLWﬁﬂﬁZ’iﬂfJ"U@\‘iL‘]SﬁﬁNZLiQL‘lﬂq‘BBQVIEN@ﬂﬂ'JEJ
Tﬂﬂﬁ?ﬂ hepatocellula carcinoma mmsawu”lé{wamgﬂl,mu anyazNy 952119y
. & v L da ' . =
hepatocellular carcinoma fi@ NouteNN enhancement 14%79 arterial phase waz uMsgnatu
v v =1 U 1 o 4‘ < ¥ 1Y an [ 4‘ 1 < %
tm"lﬂ“lmamaaﬂmu ﬁ)i'!ﬁﬂ‘ﬂﬁuiﬂu“] ﬂW‘lJnlﬂ LL@WIEN'JU“DQ‘EJLLUﬂIﬁﬂﬁ]'lﬂﬂ'l]SE]u E)EJ'N]liﬂWmﬂ'l@]i'Jﬂ
¥V d! a g 1 Y s < dl T Y 3 A o ] YL =
wuneudaivu v ludtheduudan follow up nlasaaea iNneutuaziidnyazula Triinda
hepatocellular carcinoma PBreu uannniurnlalumsaudu hepatocellular carcinoma Ao M3
\ . v o PR ¢ a ¢ o Yo !
A3I91UFI arterial phase ATfuuNNINdansIvtenLIsdneNNIAIVRINIzylUluvanT IRV TALIUT
@4de hepatocellular carcinoma WazApINIIATIING noncontrast, arterial phase uag portal venous

A ] N a a Jd a o A Yy < W
phase I YN TZANEMNVBUBNTLIIADNNILADI UM TFUAUNDUNZTIAD
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= 4 a 14 <« W 1 DA = (Y]
i‘iJ‘ﬂ 3 ﬂTINLﬂﬂ‘]ftiflﬂ?]N‘W’JLﬂﬂittﬁﬂﬂumiﬁﬂ‘ugﬂLL“]J‘]JGIN 9 Gluqﬂwimmmnu:

U

A muenFsInenRIA3 lUTI arterial phase uamﬁauuzL'%qﬁueuum“lmjagjﬁﬁuﬁu%m Nanyue
inhomogeneous enhancement uazdl central necrosis WATWU hepatocellular carcinoma fi amﬁnq
m"mmmﬂag:ﬁu?nmﬁmﬁmm ldnyae homogeneous enhancement, B MwioAwL5dAdNAIADS
Tu%19 arterial phase Rszdumni A uanafounzadiuvnalnajdnfeufidunivamnas ddnvas

inhomogeneous enhancement wavdl central necrosis, C MNLDABLTTADUNILADS IUFI portal

< 4 b4

A o I o 1% v W a Y IS
venous phase NITAVLAYINY A WHAINDUNSLIINAUNINAVUEI0UAUIIN enhancement AAAIIN

. a A o ¥ o o o < < A
arterial phase (A) WA capsular enhancement NVaVYRINDU IHAUAATIUIUNDUNZTIVINALANN
o = A = o o/ ¢ A . =2
gunavayNMAUlY portal venous phase dd1uIutiosnNaTIawylu arterial phase wUaAINIANY
o o . A Y < W 4 a o 1
dAQyUed arterial phase Tumsduaulsauz3edy, D MWENBITIABNNILABTIUFIY portal venous

phase N5zAuAeIAL B udasfounzSavinalvaindunauunaiadl enhancement anaddn arterial

phase (B) wasdl capsular enhancement NUaLUBIADYU
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NM5A5IINLSUAUAILATANASIIAAUBNLRAN LUHA LNz AU
(Magnetic resonance imaging in liver cirrhosis and hepatocellular carcinoma)

@ < a &1 @ 3 a o A l\ll dy @ < Y a dl
azduudaianniisdugamasauiaianai lfluiedy (Wuwalviifiamaasuy

1 oV £ g & o d‘ ) 5]
udasvessdsramenenuazlassaitameludy vennnlwaddungansznunszineuazinig

4 2 X ., NN g oo .
wasuwdasnusununaiuiannliidunesuileNianunainvalvdaua benign regenerating
nodule (RN) waz dysplastic nodule (DN) aunszisiasuudasliiflunziSedy (Hepatocellular

carcinoma, HCC)(H)
S o o & 2 A , , a

wziisdudatduuziiannudeslulszmalng wuluwamoinnniuwanglagiame
Uszmnanguides wu imsaarehiadudndusiia § was § anzduuda uazmsldumsnensida
1 alfatoxin FftheuzSsdudulvngazidanmmegaililasumsinm Tael S-year survival
= 4 v W . =2 Y % Yo o 4‘ é’
rate (eaSeeaz 5 Tumanduiu survival rate e19gedsievas 75 MlATuMsSamNmINzay UenINil

v A o 4‘ A 1 £ ] F% T Aa a B =
Fatitfadeavdu qniinanemssnusu Aeulvaiiu 5 wudmas lull capsule HMINITTIIOVAIY
muntdliedy amsunwsnszngldluedorzou niadvlan1ulu portal vise hepatic veins“®
3 g 1 U g a g [l 4! I~ %4 [ 2: aa [ < s N~
fatlifadgmailinavudunilannmananunz s duszgzmevsalsa daiumdiadeuzisadulas)
Tuszozsuauazidiugelviielasumsinmnnavuuaziiudanmsegsen ($udremsidia
. . A 1w dl Y . . Id I Z: I~
(hepatic resection) 1139N19 raLagudy (liver transplantation) TagaziumsSavnanziSdvuas
s I3 7R Vv o
azduudaveriheluwioudu
% & w 1 dl . =2 A o W 1 Q'
msaumuzaivlulsznningaudss (screening) IaANNdAge138e Tagmngia

4 o

Jd < d‘ o Y o ] ' 4‘ 1 o Y (s
medannsadunveniuuazl¥iuegaunsnaisiiosnnazain ﬁ'lﬂ'lnl‘JJLLW\‘l Tlﬂﬂﬂfz)fl "lllllﬂ'l'lll

4 a

W@eanniaduazmsuiansivisdnnmnsiaensisdaeuiiaimes (computed tomography scan;
CT scan) 881915AMUMIATIVAIETAATIBNARLY0I1ALLBINAMIATINIDHUABIIHEANNTIU DY
Y 1 k% dl a a A v g % e; t4 aAa o Y o
YoafATIIReUINNNA uaztieaTIanuANNAALnArTedeuloud) minazlimaitadelsalrdime
o Y ¥ d' 4 :1’ IS < 1 a Qd‘ 1 % o gql 1
o1 ladeudneen lngameziedeutiuiivinadnuarhiianuialnfsuq s1uae daidioe
3 d’ Yo % a a éq!} o ] 1 o Yo Q' a 1 %
Srnunnelasumsananudeuiadnaluiiedudiulnaineldsumsasianudunenie

CT scan 138 M3ATIIMNILIATEIATIvRaUEIman Wi (magnetic resonance imaging; MRI)
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N15A5299 U RN AULUANANADAL

] [%
S a =

4 a a g @ d' o a @ < = d‘ I o

Aeunndnaniisduluiiedungniasuazifianizdunisazimsudsuuaniudidy
Fuamuiind1n3ludrediu ndnfeGuan RN, low-grade DN, high-grade DN uazluigait/asu

1 Y

wiladlyilufpunz iy (HCC) Fdnyazmadadinanluuaaznsiliianuvanvials thafidnya
3 o/ & 1o A 9; 4 o 1 dl ¥ ﬂ 1
Fumnz thefldsumezrseenvvzhideuiumuuaszezvesmsilasuulasvesfoutilosenuazuaneig
Auldauaseatiomass@imenlslumsnaitede ednlsimunndoyamsdnuidedinlvgwy
J 1% 4; ¥ 4 1 o 1 ¥ o I'4 @ tg
NMIATIIMEIATET MRI azlianugadeuludiganimandaiiedansduas CT scan Al

4
a <K

=3 d' Iy 1 g 1 aa s a Qd‘ s I
MRI 3afunsensvunsvarssnnyulunmsyigasiaitadeanuialnanifavulunizduuda
Tngamzilodadedoutiiesen”
a ¥V d‘ Vs s 1 = d' ] = o t4
MAlAMINTIIRIAIEd MRI laFumsiannegrannluszszsvnansiniuindanly
NINTOVBNDITIVAZLDUAAS ] UATUEALYZENYAZALABYDUBLED (tissue characteristics) TuRau
Y 4 ]
(esanmaq laavu ymlvismnsaudasnnuuanaeszning RN, DN waz HCC Safluanuainsa
WiAyves MRI milonmsasamededduq uenanilmsnsia MRI dedianuly (sensitivity)
] & A v = ' < o X A4 a L. Xe
Tumsamranufieutiietsngidnme fedalsimudnyazmaiiiowornse tissue characteristic #fia19
q: 4 [ ‘zld! o 4 o PP ) 3 d' 1 d' a g
aigouiulagsesriiliananudime (specificity) adlll annsmalasuunlasinsegrsniniaduluy
LY < a s v Aa A ¥V < LY v dl = 1 . (8)
AMzAuudrlinevuanidnyaemsdinemieufounz5aduld NgniGensand1 pseudolesion
v o v . .. ~ ] a = v o A
Aaumsly tissue characteristics tgdpghaneroralaitisane Yeyadnymzms/asuulasves
a A 4; 1 g 49!} = o k% 4‘ ] aAa [
Fmnauezsiiavesvasnideafisnmasiasaiiosandsgminnliszneuieedddousnuezlsauas
tinANNuind iInaTy ndnfedeimstlasuuasvesfiouain RN 1iu DN sugaihendsuiy
Z: = ¥V A ] v Y g . . Y A o
HCC iy azimsaiavasaidenlnilidefouiilossn (tumor angiogenesis) MALEUIABALAIVDIAY
. Q' tg = o 1 5] ) 1 g v I o
(hepatic artery) NIATY TuvaiziAedfuazAee q dmsanlSinamaveudeaviaaiassnnduaenm
g o . di 2 (9 = . | A o o
Wasda (portal vein) tilelsnguussdu® msdnmlae Shinmura wazAnez WuhdANUFNILS Y
(10)

seninasmandeandn I ludeunzSadufiy signal intensity lumw T2-weighted (T2W)

=2 o @ o @ 4 tg ' Y
MIANHIANYUSUDININ MRI "llﬂxiﬂ‘]ﬂuﬂntﬂll'ﬂfJLtﬁﬁﬁﬂme‘UﬂQﬂf’JuLuf’Nﬂfﬂ,uizﬂﬁﬂ'l\‘]“] waznle

]
o A %

4' d’ a g é’ o 1 aa 1 o Q' é{
ﬂ'lﬁLﬂﬁﬂuLLﬂﬁd‘ﬂﬂzLﬂﬂﬂluuﬁ)ﬁuﬂﬂgﬂﬁﬁu‘ﬂﬂﬂﬂgﬂ@lENLLNH‘(’J'I‘EN"IIH

Regenerative nodules (RNs) (g‘lh'?'i 1 Ua: 2)

U
a

k4
Regenerative nodule (Judiuvesiradfuniind1innuiunnmsneuausinemsneved

A

¥ ]
A o A 1

= = A o N ¥
Wedy msasuudasvesmsivansuaealueion: ¥3091NNMIADVAUDIADAINTLAUA 9 Tay RN
o/ IS < < % v A n Yo A eq!j
dnazivinadnuaziiuldgnanmuneied drulvg laiu@entasaain portal venous system
] 9 . o 1 1 . . d‘ = o 4y @ Y =
dUlleyn hepatic artery anyauzmy MRI wuhdulnajag isointense languAULaALANILAYY

#aly T1-weighted waz T2-weighted images ¥3olunsaintdu siderotic RN 92a533ny
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v ]
hypointense 73lu TIW way T2W gradient-echo images waziiloRad151sznoy gadolinium
A o o . 1 A o . . 1 o g o/ 1
MaviaeAdeAmLaziINInII dynamic MRI wud RN azlidnyae isointense tifuiilodudiu

4 2 . . o q ¥y V= v v ' =~
punalu hepatic arterial phase way portovenous phase ¥ilvdrulugviulasin duualunsal

ld'd Ig v A o A . % 4! [ < % d‘ % %
ﬂumuWﬂTﬂmmuﬂiZﬂﬂUﬂUNWdNﬂ (fibrous septa) aaNIaU %3%3Wﬁuﬂuﬂ@uﬂﬂﬂﬂgﬂﬁﬂﬂiﬂﬂﬂ)ﬂ

(11-12)

enhanced fibrous septa 11 delayed-phase image

37]77 1 uad@amw MRI Y83 macroregenerative nodule (arrow)

A MW TIW in-phase GRE image vziiuTneuianyaziily isointense

B mw T2W FSE with fat suppression WaaaAoulianyass iso-to hypointense

C mw TIW spoil gradient echo fouan contrast agent foullanyels slight
hyperintense agud?

D, E uaz F 2w dynamic gadolinium enhanced MRI 1u hepatic arterial,

o a Y & 1Y ) .

portovenous uas delayed phases aua1dy uanaliiunnoulua enhancement T arterial

phase uasiiusauiuiliol enhancement vauilodulngsoy
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U2 udnanw MRI ved regenerative nodules Tulspauudy

A mw T1W gradient-echo image uanssiunausela (left hepatic lobe hypertrophy)
1 v a Ao . N . . I o [
FIAVAINANYUEYYIE (surface nodularity) meluiiiey isointense 1dn 991UIUNINATZDIGDY
a’/ 49/ 4 4 ) ldg’l 4
il wennndwum e NudvIalngiunie (splenomegaly)

B mmw delayed-phase post gadolinium TIW gradient-echo image 4dad enhance-

ment VoM fibrous septa IngseuAau regenerative nodules ﬁagfmfﬂmﬁa@ﬁ/

: o

Dysplastic nodules (DNs) (g1 3)

DN fe31¥u premalignant nodule Tagfineaunvlszanadesas 15-25 luane
fuude"” %3 DN deannsausiadesaanlliliu low grade wuas high grade mudnyazmanesinen
1 d’ 4; dl a g VoA dl = dl
diunilsvesmalasuutasitinluuazenvszamanyldanremsiasunlasveslsnaaznunves
s td' g 1 A A = o v A Q' .
[@oANNILAYY NE1NABNMIANAIUBY portal blood supply TuvaziAgIAUALNMILANYBY hepatic

. = v ' ¥ oA A ' . . a 2 A
arterial blood supply 1InmMsimsaelnivesidulaoanison nontriadal arteries wazlINATULID
i HCC indumelu DN msdanmlag Sadek wazame wuh HCC annsaiamelu DN 1657
melunanes 4 weu"” dilnajves DNs 92 isointense 30 hypointense lu hepatic arterial,
portovenous, az delayed-phase images agalsAamuluuieades DNs 919920 hepatic arterial
hypervascularity laguiy demsasramedidineitegluifagiu msusn DNs eonan well-
differentiated HCC vhlarsudnsenviewnsiin bianansamla™™"
1 Vv

dnbauz signal characteristics Mudnyaziamzvas DNs tiuazwuindly hyperintense
lu TIW images wa¢ isointense %39 hypointense 14 T2W images agglsAimudnyazilansa
wu'ldly HCC wufulagensvznuldfe¥esas 12 vee HCC agalsAimubauiiin HCC 19zil
signal characteristics tMilaufiu DN d3na1n ualumenduiuezhinudnyae hyperintense T2 lu

11,18
DN
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JUN3  uaaanw MRI veu dysplastic nodules Tulspeauudy

A mn TIW in-phase image wandfiou hyperintense viatgnoulusy (arrows)

B T2W FSE image Soutfuih hypointense aiuilosulagsoy snvaizdinan
wlitings dysplastic nodule (arrows)

C uaz D , late arterial uae portovenous phases post gadolinium TIW @4

a1 liwy hypervascularity Tunausinan

DNs with foci of HCC (51l 4)

diefl HCC wnadniiniumelu DN asiifadnyaemesidineiGond a nodule
within a nodule naMAslumw MRI szifiudiufou hyperintense ¥4 HCC melufou DN il
hypointense lu T2W images dadanina3lushedudruvesdouiiiiy HCC Husziitiinandenn
Léjﬂatﬁuﬁuﬁﬂﬁmwmﬁu enhancement 130 hyperintense Tu%34 hepatic arterial phase lu TIW

. (11,14,18)
images
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31/774 uaaamw MRI o4 dysplastic nodule ﬁﬁ"gﬂ HCC antumelu

A 2 TIW in-phase image uandnau hyperintense lugunauva (long arrow)
B mw T2W FSE image nowsiuilu slight hypointense niniesulagsey dnyas
sanariliaings dysplastic nodule (long arrow)
C uaz D mw hepatic arterial uas portovenous phases post gadolinium TIW ¢y
o o | Sy < v r o < Ao .
aunyNuneuvinaanmeluneulng/dinan Findnvae enhancement (hypervascularity) lu

hepatic arterial phase (short arrow) Wl¥iaade1d HCC subfocus Aadu

Hepatocellular carcinoma (HCC)
1 4 1 ¥

wz3ediy (HCC) daulngjaziisnnunasadenuazlSinaudennllideanuiu lngas
< v X . . .
(il heterogeneous enhancement Va3NautleI9nlu hepatic arterial phase waz rapid washout

Y
lu portovenous phase ag19lsfimu HCC 1eriiafievaziiUSinadenidestions (hypovascularity)
anpazmeSd@ineves HCC vzuanmanuldiufduvine wmor grade wazdiudszneumelufiou
] v
Small HCC fflvinadeutdnnd 2 wudwns ineufianuaazifiudly hyperintense T2

uatiudu variable intensities Tu TIW""” dwfufeu HCC #il hyperintense T1 fiutileanniiaiu
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dsznovvedlusiumeludou (intratumoral fat), glycoprotein ED) copper Aomaiin - MRI %iia

chemical shift imaging 9ze3N30A7I9WY intratumoral fat 6@ ludtheduuisnasanudeuni

hyperintense T2 vzApstinfefoulilonoiaus uatwuiouUNNdnYMe isointense W3e hypointense

o

" msnaglimiiiade

T2 Temanaziiu HCC vsilesatsniiunsaiiy well-differentiated HCC

4 4
o ==

I¥wiug1iu msda gadolinium contrast waz¥MIATIVAIBNALA dynamic multiphasic scan 11U

=

Nanuaagds Tagdeu HCC 92111 enhancement 1u hepatic arterial phase wa¥ rapid washout 1u
portovenous phase (gﬂﬁ 5 waz 6) UAzINNIATIINIYID multiarterial phases contrast enhanced
MRI wo3fioy HCC wunidszana 3evaz 53 wee HCC vzifiudnuaiz rapid washout 9ngu
1% o . . < % < 1
NA9UBINDUNAININ hepatic arterial phase UAzIAY enhancement IagsaunouUuzIFIlUIMADIN
(peritumoral coronal enhancement) g‘lJLL‘]J‘]Jﬁm)i]WUﬁﬁ aUTNTUWIZAY hypervascular HCC
Tngazlainulu hypervascular pseudolesion™ @anfsemiladuaffodnymzNnTIanUNe MRI /149

2D

dl J g 1ty o o o U dc:l . o d‘ o J g
nnanmto WFuRUSAUTzAUMBIN alpha-fetoprotein (AFP) UDNIINANHUSNWUAINDTINIY

navedfeunlainGIvzdIslumsuen HCC sana1n DN wise RN laludiheniinnzduuis®

N5 uaaanw MRI vea small HCC Tugithedvuda

A muT2W FSE uanafiauian hyperintense lusunauva @arrow) uassvaiulngii
I~ U alr o A a =~ o o 45” ~ ¥ S .
vinaanaNUnasandvinzanuduluvaemaeaneidageyu iulaeinusinulauas portosystemic

venous collateral
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B mwn TIW precontrast spoil gradient Aouiuihs slight hypointense nTuilosvlagsoy
C uaz D mw hepatic arterial uas portovenous phases post gadolinium TIW a1

o o N Y o . . . .
auwyAneulanyale enhancement (hypervascularity) 1u hepatic arterial phase uas rapid

washout 1u portovenous phase (arrow)

U6 uamimw MRI w83 small HCC (arrow)

A mw hepatic arterial phase post gadolinium TIW udaafiou HCC vuiaani
o . 1 s =)
anyae enhancement (hypervascularity) ag?uﬁﬂﬂﬁmlﬂ

B m late arterial phase flouisusl washout V84 contrast

C MW portovenous phase ud@ndn1s washout Y83 contrast MIATY FIUAVITU
peritumoral coronal enhancement (Juveuv84 contrast enhancement lngsoy

D M delayed phase floudianyais hypointense Aol

Large HCC veiidnyaziamsnuanamavainvany 5 iemeludeulsiashiauedu

o . ~ ~ & v ' ¥ .
dnyaz mosaic pattern HuAlya (tumor capsule) Huz3aNOUYNATZNYBY INALAYA (satellite
nodules) vaufiounziaunsndullluiledulifiveudaiau (infiltrative border) uazfiougnarndnly
A . . A 1 9; = o . . . o .
luviaealdaen (vascular invasion) visevieuAludy (bile duct invasion) dA¥MEUUY mosaic

4
pattern ¥ 1Hi AU variable signals Mialu TIW waz T2W images waznad31naa gadolinium
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contrast 9zAUTNYUL heterogeneous enhancement dviuualyavedfounziiuinaziiiy
Hu hypointense 7alu TIW waz T2W images waz enhance 14 portovenous 38 delayed

phases(s’“’lg’B) (gﬂﬁ 7,8 waz 9)

A Tm: RSB

U7 uananw MRI ves HCC ludunavde segment IV
A mw TIW FSE with fat suppression fouiuilu iso-to hypointense waziins
) }74 A as
nabgmauaenfUlngsay

B mw T2W FSE uda3 heterogeneous hyperintense ¥odriau HCC

JUN8  uananw MRI ved bleeding HCC ludunavyn
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A MW TIW out-of-phase gradient echo Aoty isointense uazwy hyperintense
component Nvevvesnouuaslunagueniiedylagsoy
B mw T2W FSE with fat suppression uand heterogeneous iso-to hyperintense
meludou dauvsoaii hyperintense T1 vzifiuilu hypointense T2 iio991a blooming effect
~ 1 A A
UanaeN N anean
C uaz D mn post gadolinium TIW arterial uas portovenous phase M6

uamsanyaue enhancement was washout ¥8d HCC

3UN9  uamanmw MRI ved HCC filmsanauviaeatdeanaida

U

A uaz B miw T2W FSE udndfou heterogeneous hyperintense 1ugunavvi
vovuanaulusaou (long arrow) suAvddiuvesnzi5ignaruviaendannasaavoddunayya
(right portal vein invasion) (short arrow)

C 2 hepatic arterial phase Tuszauiagidumn A uandliifufoudanyas
heterogeneous enhancement (long arrow)

D a1 portovenous phase Waad tumor enhancement AUUUINADAABANDIAAVD

GUAAUYIT (tumor thrombus) (short arrow)
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Fibrolamellar hepatocellular carcinoma
4 1

wzisdupiainylalives dulnawulufihenliianzduuis vazergiiheszdosnn
Atheuz3aduiialy (conventional HCC) dasnsea¥invearthe fibrolamellar HCC 9gandnvea
L7 . 3 g aa s 1 Y a g rg
#1278 conventional HCC visliuennnaznenendiadousnlsaszninanzisedvdessiail iioden

. a « N o Y A Y a g Y o .
benign 1arlinfervvziidnyazlndifsanzsaduriiaitlaguiulagm@mns hepatic adenoma waz
focal nodular hyperplasia (FNH) $49199:WU central scar lau@eiu nmsanelag Ichikawa
uazAy BIAANEANEAZMISId@INeIvea fibrolamellar HCC wuhfeuuzi3ailaziilu hypointense
1 4 H 1

T1 uaz hyperintense T2 Watfisuiuillodudiuning asrawuuaadon (calcification) melufou
Toudwulaites eafiy central scar aznuladeuinanndsiosas 80 vesdithelaveziidnuaziduuan
(stellate) wuag hypointense lu TIW waz T2W images F9919924 enhancement lAThatdntioevie
laifi enhancement 1aaf 16"

Tagagymanezliimaitadeniediedousnlsatiennanuneuiadnaluduveadiheni

v & 3 v v A A "= o & Y A v X
Azduudatiy Taglamzmemsanadiieniesasianauwimaniih sududesdianudnugiuma
4

wesInnuazininszgnd manudilaihmeFEnemaiuhezainsadiuduedialslunm MRI
= A Y & 1w A . . e 4 X 1 a
FaweNazsrunnuoneenlailu 3 ngudnymzAe tissue characteristics va3fouLiipIvnuaazyiia
jUuuy enhancement vedday uazganiisneaNuAalnABUNATIVNUIINGIY LBUMITGAAIN

A J o I 1% o 1w J 4 4 % d'
nasataeanesia (duau Iﬂﬂﬂnﬂiﬂﬁmﬁﬁqﬂﬁﬂ‘ﬂmt‘ﬂﬂﬂ 2 ﬂq‘JJGNﬂaTJGIJ'NG]u"lﬂWINWIﬂ\WI 1

M3 1 wanIdnyzinINUNNLAIBIATIdnauuNan liihves RN, DN waz HCC

T1W T2W HAP PVP
RN hypo- to Hypo- to No enhanced Isointense
hyperintense 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



®

]32 BUININNISASAIAAANSAN INIDULASSNHISAUSLFIAULLAVIALIA

a o da aa o [ & o
HIASIINUNIISIFINLINUAIN WU AU ETIAU
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a5

[]

)

MRI Jumsasramaisidinendidgdunila Tagimzegsdugihoduudaiasnany
% A o S 4 4{ J 1 4 aa o 1o % 1

AounsedsdenAAeuINMINTINOU qua lidnsalimsdadouldald (wonuezsznite RN, DN

A IS o I 4 % aa s Y A til -tﬂ' IS 1 =) ad s
#3e HCC) wazianudndudediilamsiiadelndinssngaiiosnnersazinademsidaenIsmsinmm

. . . . .. A ady .
(resection, liver transplantation, ablation, embolization, etc) ma"lumqﬂimmaqamaasmvm
AatinrUtlvaaded HCC invulufiheguimsiiaduveasm serum AFP ud ldansnsaasianyla
1 4 1 1
NAMIATIVU Y 13U US waz CT naaumamaiimlynmsnsiadis MRI $alvideyaifedfy tissue
characteristics 39ufUNALA dynamic contrast enhancement 3zeanxsAVIMIHTBNYAADIUEN
Y o 1 aa Y & 1 1 1 Z: % d‘ o . oo

uazaaudeasdusia gnuadiinlaiudiulvgl innlininiumeanunesunaziiann tissue specific
contrast agents A4L%U hepatocyte- waz kupffer cell-specific contrast agents 9xFIYLNNANNEINNTD

;’f % . . a 4 . . . de
nalumsasramneu (lesion detection) wazmsvenstauednsy (lesion characterization) lAavTulay

4 1
gfgaANuUAnAmImIne B amwuesneuluudazyiia UenINUGIAN contrast to noise ratio 1¥iuA
v 1 1 4
MU G]ﬁﬂﬁ]ﬂ duazihan®a diagnostic sensitivity, specificity, uag accuracy ﬁqﬁu AuMS
1 1 1 4

WannnilegedadatilasuazAaanianiitayveImsnIa MRI Wihlinmsnsiaais MRI azgnianly

1 Q' g v 4 <Y alf 5 o & 1 QI 4 = Y a =2
wnsranesnngwy  Saaunnduazunmdfaulamluiinnudniuedagaezdeasoul Anmuuazfnm

1 dl Q' a 4’ Y dg 1 % % Y 1 T s s
ADLUBDINHLAN LWﬁ]ﬁ'm"liﬂcl%mﬂiuiﬁt’J‘Llﬁ]fJNﬂ“ﬂ@E]\‘l LLﬁZulﬂﬂiﬂfJ‘]Suﬂ‘NﬂW LAZIMNUNDUNTIWHUIVUD

MI9579 MRI nazivulusinaa



®

HUNINNISASAAAANSAE IUIDULASINHILSANSLSNAULLAVIAUIA ]37

References:

10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

Popper H. Pathologic aspects of cirrhosis: a review. Am J Pathol 1977; 87:228—264.

International Working Party: Terminology of nodular hepatocellular lesions. Hepatology 1995; 22: 983.

Wong F, Wanless IR, Blendis LM: Nodular disease of the liver. In Schiff ER, Sorrell MF, Maddrey WC (eds):
Schiff’s disease of the liver, 8" ed. Vol II. Philadelphia, Lippincott-Raven, 1999, pp 1269-1280.

Okuda K. Natural history of hepatocellular carcinoma including fibrolamellar and hepato-cholangiocarcinoma
variants. J Gastroenterol Hepatol 2002; 17(4):401-405.

Hussain SM, Semelka RC, Mitchell DG. MR imaging of hepatocellular carcinoma. Magn Reson Imaging Clin N Am
2002; 10: 31-52.

Charnsangavej C: Cancer of the liver, biliary tree, and pancreas. In Bragg DG, Rubin P, Hricak H (eds): Oncologic
Imaging, 2™ ed. Philadelphia, W.B. Saunder, 2002, pp 478-505.

Hussain SM, Semelka RC. Hepatic imaging: comparison of modalities. Radiol Clin N Am 2005; 43: 929-947.

Yu JS, Kim KW, Jeong MG, et al. Nontumorous hepatic arterial-portal venous shunts: MR imaging findings.
Radiology 2000; 217(3): 750—756.

Hayashi M, Matsui O, Ueda K, Kawamori Y, Kadoya M, Yoshikawa J, et al. Correlation between the blood
supply and grade of malignancy of hepatocellular nodules associated with liver cirrhosis: evaluation by CT during
intraarterial injection of contrast medium. Am J Roentgenol 1999; 172: 969-976.

Shinmura R, Matsui O, Kobayashi S, Terayama N, Sanada J, Ueda K, et al. Cirrhotic nodules: association between
MR imaging signal intensity and intranodular blood supply. Radiology 2005; 237: 512-519.

Krinsky GA, Lee VS. MR imaging of cirrhotic nodules. Abdom Imaging 2000; 25: 471—482.

Hussain HK, Syed I, Nghiem HV, Johnson TD, Carlos RC, Weadock WI, et al. T2-weighted MR imaging in the
assessment of cirrhotic liver. Radiology 2004; 230:637—644.

Theise ND, Schwartz M, Miller C, Thung SN. Macroregenerative nodules and hepatocellular carcinoma in 44
sequential adult explants with cirrhosis. Hepatology 1992; 16(4): 949-955.

Sadek AG, Mitchell DG, Siegelman ES, Outwater EK, Matteucci T, Hann HW. Early hepatocellular carcinoma
that develops within macroregenerative nodules: growth rate depicted at serial MR imaging. Radiology 1995; 195:
753—756.

Choi BI, Han JK, Hong SH, Kim TK, Song CS, Kim KW, et al. Dysplastic nodules of the liver: imaging findings.
Abdom Imaging 1999; 24(3): 250—257.

Lim JH, Cho JM, Kim EY, Park CK. Dysplastic nodules in liver cirrhosis: evaluation of hemodynamics with CT
during arterial portography and CT hepatic arteriography. Radiology 2000; 214(3):869— 874.

Lim JH, Choi BI. Dysplastic nodules in liver cirrhosis: imaging. Abdom Imaging 2002; 27(2): 117— 128.

Kim TK, Jang HJ, Wilson SR. Imaging diagnosis of hepatocellular carcinoma with differentiation from other
pathology. Clin Liver Dis 2005; 9: 253— 279.

Kadoya M, Matsui O, Takashima T, Nonomura A. Hepatocellular carcinoma: correlation of MR imaging and
histopathologic findings. Radiology 1992; 183(3):819— 825.

Ito K, Fujita T, Shimizu A, Koike S, Sasaki K, Matsunaga N, et al. Multiarterial phase dynamic MRI of small
early enhancing hepatic lesions in cirrhosis or chronic hepatitis: differentiating between hypervascular hepatocellular
carcinomas and pseudolesions. AJR Am J Roentgenol. 2004; 183(3): 699-705.

Carlos RC, Kim HM, Hussain HK, Francis IR, Nghiem HV, Fendrick AM. Developing a prediction rule to assess
hepatic malignancy in patients with cirrhosis. Am J Roentgenol 2003; 180(4): 893-900.



138

22.
23.
24.

25.
26.

27.
28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

®

BUININNISASAIAAANSAN INIDULASSNHISAUSLFIAULLAVIALIA

Jeong YY, Mitchell DG, Kamishima T. Small (<20 mm) enhancing hepatic nodules seen on arterial phase
MR imaging of the cirrhotic liver: clinical implications. Am J Roentgenol 2002; 178(6): 1327-1334.

Jeong YY, Yim NY, Kang HK. Hepatocellular Carcinoma in the Cirrhotic Liver with Helical CT and MRI: Imaging
Spectrum and Pitfalls of Cirrhosis-Related Nodules. AJR 2005; 185: 1024—1032.

Ichikawa T, Federle MP, Grazioli L, Madariaga J, Nalesnik M, Marsh W. Fibrolamellar hepatocellular carcinoma:
imaging and pathologic findings in 31 recent cases. Radiology 1999; 213: 352-361.

Itai Y, Matsui O. Blood flow and liver imaging. Radiology 1997; 202: 306-314.

Llovet JM, Bru C, Bruix J. Prognosis of hepatocellular carcinoma: the BCLC staging classification. Semin Liver Dis
1999; 19: 329—-38.

Mazzaferro V, Regalia E, Doci R, Andreola S, Pulvirenti A, Bozzetti F, et al. Liver transplantation for the treatment
of small hepatocellular carcinomas in patients with cirrhosis. N Engl J Med 1996; 334: 693—699.

Mastropasqua M, Braga L, Kanematsu M, Vaidean G, Shrestha R, Leonardou P, et al. Hepatic nodules in liver
transplantation candidates: MR imaging and underlying hepatic disease. Magn Reson Imaging 2005; 23(4): 557-562.
Chauhan A, Sahani DV, Sainai S. Contrast-enhanced MR imaging of the liver. Applied radiology 2000; 29: 29-34.
Murakami T, Baron RL, Peterson MS, Oliver JH 3rd, Davis PL, Confer SR, et al. Hepatocellular carcinoma:
MR imaging with mangafodipir trisodium (Mn-DPDP). Radiology 1996; 200(1): 69-77.

Sahani DV, O’Malley ME, Bhat S, Hahn PF, Saini S. Contrast-enhanced MRI of the liver with mangafodipir
trisodium: imaging technique and results. ] Comput Assist Tomogr 2002; 26(2): 216-222.

Scharitzer M, Schima W, Schober E, Reimer P, Helmberger TK, Holzknecht N, et al. Characterization of
hepatocellular tumors: value of mangafodipir-enhanced magnetic resonance imaging. J Comput Assist Tomogr 2005;
29(2): 181-190.

Huppertz A, Balser T, Blakeborough A, Breuer J, Giovagnoni A, Heinz-Peer G, et al. Improved detection of focal
liver lesions at MR imaging: multicenter comparison of gadoxetic acid-enhanced MR images with intraoperative
findings. Radiology 2004; 230: 266-275.

Bartolozzi C, Crocetti L, Lencioni R, Cioni D, Pina CD, Campani D. Biliary and reticuloendothelial impairment in
hepatocarcinogenesis: the diagnostic role of tissue-specific MR contrast media. Eur Radiol 2007; 17: 2519-2530.
Marin D, Martino MD, Guerrisi A, Filippis GD, Rossi M, Corradini SG, et al. Hepatocellular carcinoma in patients
with cirrhosis: qualitative comparison of gadobenate dimeglumine-enhanced MR imaging and multiphasic 64-section
CT. Radiology 2009; 251: 85-95.

Vogl TJ, Hammerstingl R, Schwarz W, Mack MG, Muller PK, Pegios W, et al. Superparamagnetic iron
oxide-enhanced versus gadolinium-enhanced MR imaging for differential diagnosis of focal liver lesions. Radiology
1996; 198: 881-887.

Ward J, Naik KS, Guthrie JA, Wilson D, Robinson PJ. Hepatic lesion detection: Comparison of MR imaging after
the administration of superparamagnetic iron oxide with dual-phase CT by using alternative-free response receiver
operating characteristic analysis. Radiology 1999; 210: 459-466.

Kopp AF, Laniado M, Dammann F, Stern W, Gronewaller E, Balzer T, et al. MR imaging of the liver with Resovist:

safety, efficacy, and pharmacodynamic properties. Radiology 1997; 204, 749-756.



®

HUNINNISASAAAANSAE IUIDULASINHILSANSLSNAULLAVIAUIA ]39

Cholangiocarcinoma:
Ultrasound and Computed Tomographic Findings
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s o

Cholangiocarcinoma lifidnyaznadannandniime lagsnadinnumsgadivea
1 9: D o -Q! | Aj o 3 = A = = 4! < ¥V ‘g 1o o ] 4 g
veady Fernduluieduiadesnay vienavlanaunilanla Yuedfiuduniiavesneuiiiodsn
= o 9: a v dd‘ ¥V < |dl a . . . A cl: 1
p1anuiMIgaduvegunaINMmIglunsainneunziSIegNUT M cystic duct insertion ¥3eMINI
o Y g d‘ I o A QR Y o % 1 Y Y 4 dly = 1
o1anuineutieseniiuaimavesmagaduvielinld ddlanaruditiadu lunenfeuivinalyeg)
oranuinmsgnaed lluidu@en (vascular invasion) 18 uanuliveswin hepatocellular
carcinoma
494’ o a A o ] 9: = = ' < . . . 5
WeduuInamimsgaduvesiethae1alimseeidnas (biliary cirrhosis) wazil capsular
. v
retraction Ul@l
pgdlsimudthedandnasldsumsanstudulas CT scan ¥io MRI Feiianulh
(sensitivity) uaz ANUIUWL (specificity) NANINMIATIINIETANT1IA UaAAIL CT scan uaz

MRI §a181sziiumsuninszanegvadilsnme
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{ o ¢ . . d
N1 Mwdans1w1IAuan cholangiocarcinoma Tu3luuuamaq: A udad mass
1 %4
forming cholangiocarcinoma vinalnainusnudIdy (gnas) Wldfy hilar type ¥3e Klastkin
tumor fiaudInaMliiinnisgaduveaniernaduivaesnay, B uaas infiltrative type
. . A a 3 o 3 Y a @ 1 9: a o :: = 1 ] [ A @
cholangiocarcinoma NuSnadIdy Mlvitianmsgaduveeihaduisdenay ud linudeunidy

anvgueIMsgadudalau

o ¢ = 3 . . P
anezNNLaANALSLAANILAASARY Cholangiocarcinoma (gﬂ‘l’l 2)
¢ A gl o . . A S
miastvensisdaeuitmeiniminzanlufde cholangiocarcinoma fs MIATIVNM
:1’ 1 I £ o A s I £ o A 1 .
via1® phases M9ADUAATNINUIIF (noncontrast phase) UAZNEINNAAMNINUITIFIUBI arterial phase
] =) [ . |d‘ 5] Ql a A =
(tae portal venous phase (BUtAYINY hepatocellular carcinoma UANAITHINNLANAD AITN delayed
phase (undannisuaAaeldiszna 5-10 i) Faduszeziansivideennniiledudnalludd
UAti18391n cholangiocarcinoma (HJunzi3endiaia (fibrosis) Wudimsznavaginn slvifew
e A ‘g 1 1 dl . = [ [ 1 1
HZLIAUMTUNVUBYNIADLUDY (persistent enhancement) IUNN delayed phase aNHUZAINAIIIEHIY
v U
nelumumsananufeunz3e  wazdanuanudinzlumsitiese cholangiocarcinoma @29
Cholangiocarcinoma 114fiousnadidenllideann anyanuilu hypervascular mass
lus14 arterial phase 1@ d@aulu portal venous phase sinwudidnuaziilu hypodense mass oLy
s tg o d‘ ] Y A
Auileduneglaaines
o « = ¢ a ¢ Yy o A o ¢
anbazdu g Mnuluenssdasuiimed wwameiunaanulumanIdaansa wu

NM3gAAUYBINRINARY ¥IelMIgARuYedguna IeduLTHANIMIAdVeiBhAY 4 D1y
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o oqe . . IS . k% :l/ 1Y g 5]
ANy biliary cirrhosis tazd capsular retraction 19 wennintiumsuesmnouLilosaniims
gnauinludwdendy (vascular invasion) visels
UBNMNMIYNANNABALABAAUNAT cholangiocarcinoma Haannsauninszaiglaan
v 4
naeme famsuns ldmuvieihd (intraductal spreading), Tdenaduiaen (periarterial spreading),
4 4
Tdanaduiszenn (perineural spreading), Tdmuviethinassnsedsuiiass (lymphatic spreading)
! ! 4 . . = d a J o/ I
uazuns llugesnes (peritoneal spreading) FImMInsramatensisdasuniaeidnsalinvaziosn
! . . Y < 1 =
MIUNINTZTYUDY cholangiocarcinoma latiluag1an
dld g s 1 9; =) o Y a [ 1 9; = .
NN INNLIUBIBANIRAAUTBIIA 1M IMIAAMTINLAUVBINBINA (obstructive
cholangitis) wazdiludy (cholangitic abscess) F1ANlA Tngdnyazuss cholangitis T 819U
g 1 [} :I: . g o . 1 = o
mMsvrIuedelidiene (inhomogeneous enhancement) vatilodulu arterial phase d@auiludy
:;} 4 o Y % t&/ s Y = s v Ao I . . .
fuendesrimsuenlsanuneuilesenluduime  TasWludutinidnyauzily rim enhancing cystic
lesion Tassunsdneglndveusdy uazlaifidnuaziiu persistent enhancement tnilonlufiou

cholangiocarcinoma (gﬂﬁ 3)
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d

d’ 4 a 4 < % = 1
N2 mwenssdasnimesuananzsamenazduuuaa 9: A mwensisd
a 14 . N 1 % < ] 9: 2 a . |d'
ADUWILABY (axial view) Tu%19 portal phase udAINdUNIFIMDUIATHA mass forming type agN
s =) 1 v A g qg A o a Y A 5] g 4 a g .
dunauwn (anas) Infuivehadvyinalaaineadivinalaiy, B muensisdaauiiiimes (axial
. 1 % < 1 q; 2 A . . . dl a 3 @ 3 o
view) U314 portal phase udnINauNzI3IvivINAYA infiltrative type NUTIMTIFY (@nes) mlnn
4 4
miqﬂﬁumaaﬁaﬁwﬁﬁuﬁaﬁmﬂﬁu, C muiens3dnaNiime3 (coronal view) 134 portal venous
% < ] q; 2 A . . . d‘ a .
phase UAAINBUNZLIINBUIAFUA intraluminal polypoid mass NUIU common bile duct (ANAT)

4
o

4 4
mlriimsgaduvedgahauaziethaduisdenay
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i3 mmeassdaeuniameiudaansilludulugihonsGaiend: A waz B

Mwiensisdaouninef (A: axial view, B: coronal view) Tus14 arterial phase ugaanlufuneg

Y

a % o % A o . . . . ‘1! 1 o
vinalndueuduaIuam (@nf9) Hdnvauziduy rim enhancing cystic lesion Flunanymuy

Vv
persistent enhancement (nloufounzizariothd (lilduaadlunin)

N v

Tﬂﬂaqﬂﬁnymzﬁﬂa%iuﬂu cholangiocarcinoma AenaunNdanyme persistent

1 1 v A Ly 1 9:’> D o :;’ 4 a I'4

enhancement 14314 delayed phase FINNVAMITYAAUVBINBUIA AIUUNTATIVNDNFLIIABUNILADT
luse delayed phase dadianudrdalumsnazsrioinanuainsalumsananufeunzie wazéa
WinaNNTmzlumsIfiade cholangiocarcinoma #8 faluunndndansIeNFIIIAONNIADS

4 Y o 1 o/ . . 4‘ v J Y o 3

volviszyluluvensialvidataudtasde cholangiocarcinoma tiefadunndazlavimsasianaly
. 4‘ QI a a 4

noncontrast, arterial phase, portal venous phase ta¢ delayed phase (WoLNYszanEmmnuetonsisd

a 14 Ay aa o . .
ADNWILADS TuMIAUAULALINNY cholangiocarcinoma
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Magnetic Resonance Imaging Findings of Cholangiocarcinoma

Morphologic Classification: Radiologic-Pathologic Correlation”
The Liver Cancer Study Group of Japan laiduemsuteriiavesnzi5aviethalagende
sUnvenzsuundn eeniilu 3 ¥iia® laun
4 1 % 4

1. vianeulutiedy (Mass-forming type) Faulvagwuinfntuluiiedy (intra-

4
hepatic cholangiocarcinoma) 91nM3ATI9A28 MRI feulllesenaziidnyme high
signal intensity 11 T2-weighted imaging uaz low signal intensity lu T1-weighted
. . o = ' A A4 .. A
imaging uazinaziveuliiioy Weda gadolinium-based contrast agent ¢WUI

dl Y 49!} 1 . s

enhancement NVaLVDINBUIUBIONIAYTOUIULIN arterial phase warWUANHME
centripetal enhancement ldluszezaoi lu1n9519923 central enhancemen 161y

Y 1
equilibrium 1139 delayed phase anvazillisenndnyazinsianudie CT scan

a

a 4‘ dl 14 o o 1 9«: = o A A
anuralnAay 4 Ne1vvzasanyld Uszneuds msgaduverioihaludy tduiaen

1 4
A Y A

J 4
amwaidagniivianiegadu wuiblureihd viemsdevesduludrunifeuiiosen

¥ ¥

g
A A =2 o d’ 4 o ] < [ o 1 1 o o A a A
vIpimIAsfweuberiudy egralsimudnyazdinanlidinziuiiesenyiiail
= 1 N < a . d‘ d‘ 1 dlu
LWYIDYNILAY ﬁ’]N'ﬁﬂWUulgﬂuﬂngiﬂ%T‘lﬂ adenocarcinoma AU ¢ NUNINISAIYNINAY
2. sianeulalagsaunena (Periductal infiltrating type) Sadhulnainuueniilody
(extrahepatic %30 hilar type cholangiocarcinoma) agh3lsfimugithouaneaznui
1M9 periductal type 59U mass-forming type 1@ anyauzme MRI 9zWuwTia
1 9: = g IS A @ 1 ] dl
VBINDUINVICHUIVUUALZN enhancement LLaZWU’J’]ﬂJﬂ’]ﬁq@@]uLLUUULNLiﬂll a3uUn
aaduAutee MerhanmilegaeaduazveediAeuinanniadids cholangiocar-
. ~ X o . g
cinoma ¥UAY msmuuﬂgﬂ wuuMIgnauMuLuY Bismuth—Corlette classification

o 1

NANUAAYADNITNUUAUMITIARN
) v 1 ! q; S 1 ¥ IS o =
3. sHaneulasgmeluniedna (Intraductal growth) Asud1sdinisneInsailsad
~ X ¥ o < = < o
(H09NLHBIDNIAT ANYUSNATIVNLNIAIYLUL m%fnztﬂuaﬂym:
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
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o 4 3,4) dl @ a ad . . J
msfamiminzan™? a9an 2 asldnvazanuiadn@iaiianuves cholangiocarcinoma luusaz
¥UA
5199 2 Imaging Findings of Cholangiocarcinoma according to Morphologic Type(l)

Morphologic
Type

Imaging Findings

usS

CT

MR Imaging

Mass-forming

Hyperehoic (larger
than 3 cm), hypo-
or isoechoic (less
than 3 cm), periph-
eral hypoechoic rim
(~35% of all tumors)

ductectasia with or
without an echo-
genic intraductal
polypoid lesion

Homogeneous attenuation,
irregular peripheral enhance-
ment, gradual centripetal
enhancement

dilatation with an intraductal
mass that is hypo- or isoat-
tenuating relative to the sur-
rounding liver at precontrast
CT and enhances at con-
trast-enhanced CT, marked
intrahepatic duct dilatation
with no mass or stricture, an
intraductal polypoid mass
within localized ductal dila-
tation, an intraductal castlike
lesion within a mildly dilated
duct, or a focal stricture-like
lesion with mild proximal
ductal dilatation

Hyperintense at T2-weighted
imaging, hypointense at T1-
weighted imaging, peripheral
and centripetal enhancement
at dynamic contrast-enhanced
imaging; associated findings:
capsular retraction, satellite
nodules, vascular encasement
without gross tumor thrombus
formation, hepatolithiasis

Periductal Small, masslike lesion ~ Diffuse periductal thickening Diffuse periductal thickening with
infiltrating or diffuse bile duct with increased enhancement, increased enhancement, ab-
thickening with or abnormally dilated or irregu- normally dilated or irregularly
without oblitera- larly narrowed duct narrowed duct
tion of the bile duct
lumen
Intraductal Localized or diffuse Diffuse and marked ductal 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 intra-
ductal 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

nuazy1a MRCP 29 cholangiocarcinoma a199siRulavanganuasfail
1. Loss of continuity of the bile duct or ductal obstruction
2. Abrupt and irregular narrowing of the distal segment 39UAUNY prestenotic biliary
dilatation
3. Irregularly shaped intraluminal filling defects
4. Segmental enhancing wall thickening of the bile duct
mﬁﬂﬁzLﬁumiqﬂmmamzﬁamuu,msuawiaﬁﬁﬁmmﬁwﬁty“lumnnu,wumi%mn
wazdsmsrda Tagawzmsgnanlyas secondary confluence ¥4 intrahepatic ducts wazludiu

intrapancreatic CBD #4lunseivad hilar type cholangiocarcinoma
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aa o < d' A 4 aa o % S o A A
ﬂTi'Juﬁ]ﬂEJllZLiJQﬂaTN"lﬂﬂﬂﬁﬂﬁLﬁﬂ@l ’Cﬂllﬁfﬂ.ﬂﬂ”lii]u‘ﬂﬂi]ulﬂﬂ”lW‘]J'JNJﬂ”IiQﬂ@]HﬁiE]G]U
A a ] A 4 ‘g A Y 1 g a d! 4! L4
Wiﬂﬂﬂgﬂﬂ\‘la\lﬂﬂﬁﬁﬂﬂLaﬂﬂiﬂﬂﬂﬂuluﬂﬂﬂﬂ ‘Ifiﬁﬂﬂ'IW‘lJ'J'lLuﬂx‘]ﬂﬂQﬂﬁ'ﬁJIﬂﬂﬁﬂULﬂuﬂﬁx‘l‘l”iuﬂ“llﬂ\‘lLﬁui@“ﬂ
N (O)
NUDNVDDALADN
aa o < o 1 q; A o W o % c}qj A
msmﬁmﬂu:mns:ma"lﬂﬂmaummam ﬁ’ﬁ]i]‘ﬂuﬂﬂﬂﬂﬂ?ﬂﬂ‘lﬁﬂﬂﬂ'ﬂuﬂﬂﬂﬂuaEJV]’(,:{G]“UEN
1 qo’ A Y gol A IS 1 a Aa A Y A . s 1
fontran TnemiaanlrasInvIAInnI 10 Jadtuas ¥I30a1H central necrosis AITAIEYI

v
AMINTTNOVBINLI5INTIAUIN YA

9% [
¢ — o o (-] 3 0 ad 1 [ 1 o
INOTINISAUR LU IS eV AU N liAINISANNISENGA
. e e . . (7)

(Revised criteria for unresectability of cholangiocarcinoma)”’

1. Wensamw Bismuth type IV

2. uzisagnamesnllinnndl 2 wuAmAINA hepatic hilum

< 4 . . -~ . 1
3. WL339NNLU1 main portal vein 158 proper hepatic artery Tagg1unna 2
LBUALUAT
2 o v =< = < : v v A < X 2 oA
4. NAUAUVNAUINVUIALAN IUNVUNIANATULIVIVIaDALADANLAYINAVAVDNUII
o of one hepatic lobe with contralateral vascular invasion
Atrophy of hepatic lobe with contralateral 1
I @ Y d! IS < 1 v A == o dl I o

5. NAUAVVNNUINVUIALAN TINAVUMIGNATNAN second biliary confluence nNavAY
9n914 (Atrophy of one hepatic lobe with contralateral tumor extension to the
second biliary confluence)

6. ¥z1599Na U3 second biliary confluence ¥pINAUAVT1IMTI uazgnarnlyn
vaeA@eAueIdudnig (Invasion of the second biliary confluence on one lobe
and contralateral vascular invasion)

7. uzisansznelifarentinnaes celiac, portocaval 1139 paraaortic regions

8. uziSanszanglileTervdu q (Distant metastasis)

<= aa o [} 1 : a9
AANISANHINISASIAIUIDLNESINAUNANE MRI
amsanylag Park wazaaz®™ wud1nsasianlgmnaia MRI 59411y MRCP
a < 1 9§ A T W % = ] 1 ¥ 4
Ausalsziiiuszezuealsanzi59M01nan o UMTHIFA 1A Had 1 LANAII91NAITATIVAIULB AL LT
Vv
AewiIaes Jufumsdadsiuiaddiviennd Tasasd) MRCP anunsaiimsanauazlidexa
tiganedmiumsutanaldinaninFesas 90 veedthy Tasiianugndeuiudiszinaievas 81

77" $3m3nsra MRCP aziianuiiudig

19 96 sadunamsAnEAeINNeNUINSesas 6
~ € 1 2 a da a . v ¥ - ”
TunsdinzGaiona Nuwesamw Bismuth—Corlette 1 uaz 2 yiaumsysziiiumsgnaindiy MRI
Y 1 £ 1 I a . . 1 a a I a .
dnvzAouldmatiosninanulluase (underestimation) snnUszdiutiuanuduase (overesti-

mation) IngHANNUNUGINTo8as 72 04 83
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gmsmam‘%’wﬂaémﬁu i lawdauaensqe

gn5 10% neural- buffered formalin: (NBF)

37-40% formaldehyde 100.0 ml
Distilled water 900.0 ml
Sodium Phosphate monobasic 4.0 grams
Sodium Phosphate dibasic, anhydrous 6.5 grams
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ﬂngtﬁmmsy (Peer Reviewer)
ARLANTIAIAATUTUUNIAUANAIG (Gastrointestinal Medicine)
ﬂm:gmﬁqm'gmmus\mmaﬂ (Radiologic Diagnosis)
ﬂm:gm\aqmgmmus\mwsnm (Radio-Intervention)
ﬂm:gwsﬁqmgmmuﬂaﬂmam (Surgery)
ﬁ%iﬂ%‘i\‘]@!%’%%lﬂ’l%‘i\ﬁﬁ‘iﬂﬁ’l (Radiotherapy)
ﬂm:gwsﬁqm'gmmumumum (Chemotherapy)
ﬁngm\aqmmmuwmﬁmm (Pathology)
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2. AML=ALALIIAEY (Peer Reviewer)
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3. 309MaANITNEUNNIaNs WM AnzunnemanslsameIaInFud
4. 3INAANNINNIUNNIATIFITN NoIA AMZUNNEAMEASA3ITNEILG
5. 30INEANNITNYUNNIUIIA Fududn AMZUNNEFNAATNIINEIAEVaLLAY
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4. AOLANSIAMAIAUSEAIUIEY (Radiologic Diagnosis)
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5, ﬂmzﬁmﬂqm@ﬁﬁqwﬁ\aﬁéw%ﬂm (Radio-Intervention)
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6. ARLEMSIAMIAIANUARLAEAS (Surgery)
ABIefanNITINguNndion QI AMTUNNEFNAASNIMINgIREvaLULAY

7. ﬂmzﬁm\aqm'g@ﬁﬁ'm%\aﬁ%nm (Radiotherapy)
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8, ﬂngl?m\aqmg@ﬁﬁmmﬁﬁﬂﬁm (Chemotherapy)
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9. ARLAYISIARAIAIUNINGIN (Pathology)
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