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Brisbaneol| 4] 4% sf
AP FAI8H] el o %

7re] Oar}@. e (Fdetet st et E R WS 7]8)2 Wt
(hemiliver) 0.2 £ S = 9 7H(right hemiliver = right liver)®} ZHEE
FEE= Z7Hleft hemiliver = left liver) &2 B o}ﬂ ojaly H

(section) & AHERITE AFAFA £o] Ao & FA(segment)e AHE SR, A9
S 2uRA7L ofd ofgiR|of 2AFE ARG, o] 2Rk 1ke] 7} H-oa) F 0] 9
oF2-9] 3% (Table 1.1,1.2)¢} 1™ (Fig. 1.1)3} 2t}

o =3

Table 1.1. 7t siiEst0] 0 H B&

=220 0= OFX} 2|x|(Couinaud segments)

MY Right anterior section A QIPHoiTE 7o) A0 HH(S5, 8)

=799 Right posterior section P R7PMulol S=H ¢ (Se, 7)

Al Left lateral section L ZAeltl(falciform ligament) Q| 2IFH F(S2, 3)
IS Left medial section M ZAoICHRl =7PHIHO| AL0| HH(S4)

0jE Caudate lobe C RO =M} sITEMO MEH AJ0] FH(ST)




Table 1.2. 7t si2 S| AIXM 27
e =t= SH0{=01 OFR} ?IX|(Couinaud segments)
oA Caudate lobe ST 7IERO| SZHI}SIMO| HEH A0 FH
A2EQIMEA  Left lateral superior S2  ZRIFH0|A X7 oo SHE A
segment
I7tQIGHEA  Left lateral inferior segment  S3 A2 2H0]| A A7 08O HHE
ZHLHEA  Left medial segment S4  ZEMRICHQL Z7HHEHol Ao HH
LZLHSHEA  Right anterior inferior S5 LFAY0|A Glisson Z=EX| 9| 61HE HA
segment
27t S5HEA  Right posterior inferior S6 LS| M Glisson TEX|Q| 5HHE HH
segment
RZESMNEX  Right posterior superior S7 &AM Glisson ZEX|Q| ATHE o
segment
L THMEA Right anterior superior S8  LETAH|A Glisson =2X|9| AHE HAH
segment
27Hright hemiliver or right liver) A7 Hleft hemiliver or left liver)
{ | \
LEFAP) STFAA) ZpLTEA(M) ZelFA(L)
|
Fig. 1.1. Zre| 2&(segment)ofl 2Jet SR et 12
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T A (Lymph nodes in the right cardial region)

T X(Lymph nodes in the left cardial region)

H(Lymph nodes along the lesser curvature of the stomach)
H(Lymph nodes along the greater curvature of the stomach)
2l M (Lymph nodes in the suprapyloric region)

2= H(Lymph nodes in the infrapyloric region)

A(Lymph nodes along the left gastric artery)

4(Lymph nodes along the common hepatic artery)
(Lymph nodes along the celiac artery)

h nodes at the splenic hilum)
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o7t T XM(Lymph nodes along the splenic artery)
ZHMO|XIAZ I T A (Lymph nodes in the hepatoduodenal ligament)
FFESETH(Lymph nodes on the posterior surface of the pancreatic head)
AzhirEsE2im A (| ymph nodes at the root of the mesentery)
AN =T A (Lymph nodes along the middle colic vessels)
S4sU7EITA(Lymph nodes along the abdominal aorta)
AR EEHMZ DA (Lymph nodes on the anterior surface of the pancreatic head)

A

CFIEEY A 0= stAEQ| 2lZ M(Lymph nodes along the inferior margin of the body and

tail of the pancreas)
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Table 2.1, Child-Pugh £&

)|::-I|A
Clinical and laboratory findings ] - -
Serum albumin (g/dL) >35 28-35 <28
Serum bilirubin (mg/dL) <20 2.0-3.0 >3.0
Prothrombin time (sec. prolonged) 1-4 4-6 >6
Ascites Absent Slight Moderate
Encephalopathy None Grade 1-2 Grade 3-4

Grade A: < 6, Grade B: 7-9%, Grade C: > 10%.



2% 947 "oy v g 3k, o] 1S Aol A 15E& BrkskE
71%0 & Y] #0] Child-Pugh £5(Table 2.1)“% FAT= 945 F A9
olEl S ERlsty] 7|Esitt 75 Hrkeh= 7|02 MELD dAAE

Aeiapgro g 7123t =3k i A ko] 7&71%%71% ?18ll 4] indocyanine green

S
= 7l
test (ICG RI5)E Aljslo] AREa 4= QiTt,

MELD score =9.57 X log, (serum creatinine) + 3.78 X log, (serum bilirubin) +
11.2 X log, (INR) + 6.43

- https//www.mayoclinic.org/medical-professionals/model-end-stage-liver-disease/meld-model
oM HARIE Y2iotH Hart e AME|0] Li=C.

- Z|ti3t= 408 o= AHEE|D ZT 7Y Ljof 27 0|40 EAMEMS B2 BIXI0| HR0l= EF

=2otE|H 2 4022 ZkstH, 1.0 0[5t ZHXI= 1.022 A-Esto] 7 Arptt.

2-3 |- Ef 2| Tt

Ao A4l eAtel o] Hrhe A=) AR ) FoF 85k 2, HEA AR
29| M3 5-& AAsl7] flste] Hadk gmolt}, ofy 7hx] H7H Foll A Eastern
Cooperative Oncology Group (ECOG)2] AL o] &5lo] Hr}slal 7] =3 Table 2.2).

Table 2.2, SXto| M| &2E HIt7|E

Grade
0 DM ABMEOI TS gS
1 23BN, SHESOI RIS QoL B3 ks, THHS THAILE BIOIN Bt MR Jks
2 EH YRl UNMHO IHSEILE 74 ZS0| TR, 612 5 50% Oft A4 OFY
3 720l Uaso) Hoo] USSR X 20| LR, B2 5 50% 014 Al oY
4 Jl=ERl UdyMgo| o 02 B =20| LR, 512 £ 9 lojot &




2-4-1. ME/QAHUBO| LYAIZ A

N« SHUE FFE AENE B olFo] GFL 0]X)7] o] HHFO)
B fok ol QIgk 280] A efalof Atk AuRe] 2 ARAL A
7 Av DES PG WOITh A% - SHMF ] A7 Aol it 7 A
BURIAZATE 712°S o] g5l YA FEE), B £AROE 714
(Table 2.3)

Table 2.3. Al=-IEUFOf LHAIE 22001 Thet 7|7 =

RESRN; 7S MNiE
RIWL) N

Lm: S8 A

Li: 5H2 Al

Lg-c: 22(cardia) FHO| $IHUS
Lg-cf: 220ilM 2| g (fundus) 7Ex] =18
Lg-F: & Bi=H(fundus)o) = 9ixe
Lg-b: ?| 5= (body)
Lg-a: & 2% (@ntrum)
SfeH(Form) F o FO M2 QIME(R| ot Siptalx
F1: 280l 71= Hai=
F2: 0| SEE HUM=
F3: 23 £ 3730 UE HUR
2F A7 RC  2fX A740]2f Red wale marking (RWM), Cherry red spot (CRS),
(Red color sign) Hemocystic spot (HCS)2| 37tX|S 2 &tct
FORt= X A740] QIO H 0|2 7 (XSt
RC(): &X A740| gz
RC(+): &H A740( s

2-4-2. H|ZH|CH(splenomegaly) S5

FIAARIA v o 75 ddste] 75 7153,



Z(thrombocytopenia)

-3, HAW AL
A GA ] ot =25 7|53
2-4-4, 7t oiorE4 XK hepatic venous pressure gradient, HVPG)
AE Ao 2 7RISt R mmHe) S 7] A1g,
2-5. SYEX|Xt
THAREQFE O] A AR L7 E3 dutefolchil (alpha-fetoprotein, AFP)
2O 7 des-gamma carboxy prothrombin (DCP) E+= protein induced
S 71A skt

7k, Al
by vitamin K absence-1I (PIVKA-I) 5
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2 de] a4 griolyg gujoll A disghters] -t d dAlE o TAEYE A
7ol =gfolof A A& 71l (45, 20001)0l 4] Alokst modified UICCY TNM

Table 3.1, Modified UICC staging classification'”

Stage Tumor Node Metastasis
I T NO Mo
Il T2 NO MO
M T3 NO MO
IV-A T4 NO MO
T1-4 N1 Mo
IV-B T1-4 NO-N1 M1
Testage T ) T2_ T3_ _T4
M=AR2ESH) 13D (7hets%) (2FEE e E)

® Single

@ Maximum size 7 V 7
<2cm

® Vascular or bile
duct invasion (-) ’ '

Note: portal or hepatic vein.

20 2016 ALy 2tQ 7oAy



Table 3.2. Barcelona Clinic Liver Cancer (BCLC) staging classification’

Stage Performance Tumor status Liver functional status
9 status (PS) (Child-Pugh)

Stage 0: Very early HCC 0 Single <2.cm A

Stage A: Early HCC 0 Single > 2 cm or A~B

<3tumorsand <3 cm
Stage B: Intermediate HCC 0 Multinodular A~B
Stage C: Advanced HCC 1~2 Vascular invasion or A~B
extrahepatic spread
Stage D: Terminal HCC 3~4 Any C

All criteria should be fulfilled for stage 0, A and B; At least one criteria of PS 1-2 or vascular
invasion/extrahepatic spread should be fulfilled for stage C; At least one criteria of PS 3-4 or
Child-Pugh C should be fulfilled for stage D.

Table 3.3. AJCC/UICC TNM Classification of primary liver cancer, 7th Edition (2010)"

T1  Solitary tumor without vascular invasion

T2 Solitary tumor with vascular invasion, or multiple tumors, none > 5 cm

T3 Multiple tumors, any > 5 cm, or tumor involving a major branch of the portal or hepatic vein(s)
T3a Multiple tumors any more than 5 cm
T3b Tumor involving a major branch of the portal or hepatic vein(s)

T4 Tumor(s) with direct invasion of adjacent organs other than the gallbladder, or with
perforation of visceral peritoneum

N1  Regional (hilar, hepatic, periportal and those along the abdominal IVC above the renal
veins) lymph node metastasis

M1 Distant metastasis

Stage Tumor Node Metastasis
| T1 NO MO
Il T2 NO MO
1A T3a NO MO
1B T3b NO MO
nc T4 NO MO
VA Any T N1 MO
VB Any T Any N M1




oF

71& 283k glom A A el AJCC/UICC TNM H71% 1ejE]ojof a2 7hA|
¢H£0] ¥7]&= modified UICC H-75 £ & BCLC, AJCC/UICC TNMS 2.5 714
FcH(Table 3.1~3.3).

ta

3-2. ZHEHSIYES &7 2&7

ZH e Ate] 912 (intrahepatic cholangiocarcinoma)-& 9FA] 7|43k A7 AJCC/
UICC TNM3} A& ZEb-2F- (A4, 20008) 0l 4] AI¢Het modified UICCS] TNMS-

Table 3.4. AJCC/UICC TNM Classification of intrahepatic cholangiocarcinoma, 7th Edition
(2010)*

Tis Carcinoma in situ (intraductal tumor)

T 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

N1 Regional lymph node metastasis

M1 Distant metastasis

Stage Tumor Node Metastasis

0 Tis NO MO

| T NO MO

Il T2 NO MO

11 T3 NO MO

IVA T4 NO MO
Any T N1 MO

VB Any T Any N M1

22 2016 2%y 719 FoFH



7128 ¥7]5 EF3thH(Table 3.4,3.5).

Table 3.5. Modified UICC staging classification’

Stage Tumor Node Metastasis

I T NO MO

Il T2 NO MO

I T3 NO MO

IV-A T4 NO MO
T1-3 N1 MO

IV-B T4 N1 MO
T1-4 NO-1 M1

@ Single

T-stage @ Maximum size < 2 cm
@ Vascular or bile duct invasion (-)

T MAEHBESE
T2 =

T3 PR

4 2sagord

Note: “portal vein or hepatic artery.

23
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o] o 7xHY

—_

S 71Ask, A&l EAsh: AS- AAl FFelA AAEE F917t
AR eh= A715 Grete] <1/4, 1/4-3/4, >3/4 % sz ®7]3H,
- 22 7AYo A FoFe] A7|7} 271 AL yes” 2 7] A8},

= (gross morphology type)
a}2) 8o Balo] uten] Wil 37]9} Rte}

~4.7). 7129] Eggel's classification 2-8-5}] oF

HEA

- 771 544 ¥ (vaguely nodular type)

- WA ¥ (expanding nodular type)
- T4 4854 (multinodular confluent type)

- (infiltrative type)

- AA 9533 (nodular with perinodular extension type)
5%
- E%9(pedunculated type)
[e)

- §-A4HE (cirrhotomimetic type)

4-2-8. ZAH|(margin definition)

Zoko] AA 9 YaA wet HEH (well-defined), 53 (poorly-defined), &
&% (mixed-irregular) 2 H-5k0] E7|RICE F4F0 3/4 o)4o] BAZE HEgH 5
BERYOR, 3/4 ol AL &t 4 s
A5 a2y o gl

=
[

4-2-9. PET-CT (F-18 FDG == C-11 acetate)2| % |F
PET-CTollA =1 7223} vlarsto] WAy S22k A37F 7o =4

mlm



BAslo] 7143k WA 2Rk 2R (®F-FDG/!'C-acetate) S #7135}

Z71E]o] glom “+"& HA|S}AL SUV (standardized uptake value)E 7] &gttt
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Fig. 4.1. ZA2¥=22%3(vaguely nodular type).
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multinodular confluent type). Ct
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Fig. 45. Zi2&/infilrative type).
H0[= HS0|CHEH),
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5 IEHIE 7|

5-1. ZHEXA2] X

‘Brisbane 2000 &-o]'¢] #A|oto] wle} 7HAA| Lol & AFRETh ! 7 AX]%% S
2 (anatomical) 7HAA] WA} v] 8 5814 (nonanatomical) {HEA] WAl o2 37

wEH, 242k digf o o] WA o T ARt

5-1-1, oS =tH ZHeEN|=

7He AzpA o 72 gl (gallbladder fossa)2b a7 Mol fossa of IVO)E 712
BAR Stk 2o 2 U, Al 2442 $HE A% (right

hemihepatectomy E+= right hepatectomy)d} 28 A< (left hemihepatectomy =+

left hepatectomy)©|2} gtc},

o]z} 72EO] AA = & -7 (intersectional plane) & ZFZFo] HA| = A
A A< (right anterior sectionectomy), -~ A|<=(right posterior sectionectomy),
Zhi- A A< (left medial sectionectomy), 22} 24| (left lateral sectionectomy)©]
g} el Sofo] o] A A< (central bisectionectomy)< S~ (right anterior section)

I} F 9 (left medial section) S S-Ao] AA|al= S0t}

A 2= H(plane)S

A 22 BAE EE3 M (intersegmental plane) ©. =2 87]9] £E= HAIT 4= 9]
o FAAA % (segmentectomy, Sg)olet e, AgE F A Al ol RAd
A< (bisegmentectomy)©] 2t Fhet. 4, 5, 6, 7, 884 AAh= A& AL A
(right trisectionectomy)©|2} 3Fal HIT &2 2, 3, 4, 5, 8¥1& AAel= AL FA o4

A<= (left trisectionectomy)©] 2} $Hc},
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oR7|

ol

2 201

A

DR N . O — R S

ol

Olxt2

H, AAE 2d9g9e et sl fIAAZIH.

56022 E M=

°
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o] ofaulo} £ =
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It

(wedge resection, Wg)o]}

7 |Et S
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=

Kisss

al

il
i

o

We(EA|

o #AE

ok
o

43

AXH|& (wedge resection of S58) - 2F0{E 7| Wg(58)

ofl) 525 W7 | AE K2 (wedge resection of S5) - &F0{E 7| Wg(5)

#7174 AA ]
of) S8 447
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HENE 71X

| A7

S

R2: StH o 9

2SN

L
fu

759} 2747 (laparoscopy)

Pt

7N &4 (open method) 2 Al

ki

3to] 714

71EHothers) & FEAISFIL, W A<
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1. Strasberg SM: Nomenclature of hepatic anatomy and resections: a review of the
Brisbane 2000 system. J Hepatobiliary Pancreat Surg 2005:12:351-355.
2. A3, A7 A, g elarst, 33k, o|SHESEAF 2013:1080-1085.
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=A9| b 7| X1

H

6-2. == & HMEE2 A 7|1

mo
i
1

i
"

A

o,

]_
- 18- oFAl(growth type): expansive growth (Eg) vs. infiltrative growth (Ig)

R

°

24 71 dlE EER AA

%]
S

[e]
=7

(peritoneal dissemination, P)

=

[e}
I} AehdzkA] 2wk 2] (surgical margin, SM)

F73 ¥ (liver cirrhosis, LC)

R

u}

T A (vascular invasion, V): 7HE

A3 2 (bile duct invasion, B)

B
=

ul
h
()

Ak A (serosal invasion, S)
=

— OFx%
-7

o[

1

49

o= A ¢ ol W Alejo] webx] Thewt

EH

EHH
=

l(growth type) 7|XH

OFA
o=

I ZIH(serosal invasion) 7| Xf

I},
(=]
:T
af

5
=1}

. =2
Xxta

- O

[l

o

Expansive growth (Eg): 3

Infiltrative growth (Ig):



-3. =
A AW Asd el w7k ﬁﬁdmmemmmVW%W@%
Zyze] gyt A o s RAISELL, Y

1t

H(hepatic vein invasion, Vv) 2 & JFESHC}
o] A K9l whef ofjof o] FFsto] 71 Ajit).

- 7HE A (Vp) 59 Main / Rt / Lt / Section ©]8}
(Vv) -9]: Rt / Middle / Lt / IVC

o
N

|
)

2

1=}

)
oE o

6—2—4. =2t 2! (bile duct invasion) 7| X{'H
3 AW (B) AR FAISHL, W o ofefje} o] ERsto] 7| gt
Main / Rt / Lt / Section ©]5}
6—2-5. E0HI}Z (peritoneal dissemination) 7|XHH
T oA Bt ulEo] §75 7153t
No: £} u}g0] §H8 0 & P 7] b= 7¢-
Yes: T4 2 A Hulof ulgo] Q= 45
6-2-6. 2t

b} & HCHHJEX| Z| T 7{2](surgical margin)
-

71 2k A2)E Z45te] 718 BelE m S,

6. &S
T Ao o

of) SM(0.5) - &1t & BEEHIIX| 72(7H0.5 cm
[l

SM(0) - &0 = BETO| 2EE 22

FIJ
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454 = (liver cirrhosis)
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7-1. SO 70 M= 27

oAkl ol whet vt ol 7 AR,

7-1-1. AHX| 2H0]|~l(deceased donor liver transplantation)

AHA ZFo] Al ol 2ke] Aol whel A7 ehA AR AEfQl H AL Fol & (donor
after brain death, DBD)Q} HAl&Zto] AX|H Abe]el AAAL 509X donor after
cardiac death, DCD)& Uiro] 7|23k},

AR 7hol4o] 49 A2 AZHwhole liver) ©]41S AlYSFAINE, AXgtol whe} &
3}k 7ol A)(split liver transplantation) 4= <4-7F0] A (reduced liver transplantation) 2]
FE| = o]Ao] o]Fol A 4= Qlrt. Fgk {Fo]Alo|u} FZaTto] A 6] A|gY of Flof| tsfjA]

T F7H o 7|45t

7-1-2. M®| 70|l (living donor liver transplantation)
A 7rol A1 AZLsE A F-odxH(living donor) 25-E] 7He] ARE AR 55}

ol o] A3t o] A4S ke,
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7-2. O|AHO| HE =&

7-2-1. MZHKwhole liver) O] Al

A7k A& A A9 thaTh e Aule] BRPAS MR J Ak,

(a) 2152} W4l(conventional technique): SFHAM(IVC)S 7+ A AAE AA5}
AL 1A g

h =
of o] A1) S gule Eakshs Wl R 7k AL 310 s
1
s

3
5
.
AL

SHend-to—end anastomosis) S}

1

(b) 9 7] HFAl(piggyback technique): 8|19 7+8& A] 7t F1Z9] )4
(IVC)& W7) 3L 7hak A A3l o] Alsh= W o g Fojxpo] 7Hgme sl
ko] o]AH O 7+ AR sl wof tht F3Hend-to-end anastomosis)}FiL,
7k ok shef g ule dob viRich, M WAIQl FAX SE|At st ] oF
23} o] A ST O] F&-S == B3(side-to-side anastomosis)SH= WH
et

7-2-2. 22 710|Al(partial liver transplantation)
1) ko] ol 4] 2 ol G ol Aol s, A Zhol oA 13k 7hol 4], Z47t

AL AT B0} 4 Sk, ThE el BRSE 2ol ol He| FRE 7|k

(a) $-7Hright liver, RT): %77 ™ (middle hepatic vein)& E3F51A] $h= -7k o] A1H

(b) ¥ ©7Hmodified right liver, MR): o]AlH& Z71Aw o 35}s1A] ok o7}
o], 5, 8RAe] £FL ub] 98 1+ A& F FUAW] BAZS A 7ste]
A ok WA

(c) Bl $-7Hextended right liver, ER): Z7FYWL 2351 971 o] Al

(d) 2H2Heft liver, LT): S wWe 3EFH61A] ob= 21F o] AlH

(e) EH)] Z}7Hextended left liver, EL): S7FYM-& 51ak 27k o] A&

(f) 2= 9 left lateral section, LL): 2| 19 o]AHO g2 & 4o0}o] o]4]

oA ARG
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(@) ©1% o] 41T (dual graft): T BRI = O] O] AHL o] A5k A, o] o]
AR 0|43t A4S, Z2e] o)A FRE Z|Aat
(h) 7|6} o] Al ER A 9770] o] 4o}, 370] o] 41, 184 o] Al ol
A wheh o] 68 4= Qleh, R AMGEE o AHo of4o] AlHE A
olAlHle] £35S e 7|4t
7-3. Z10]4] Ao Sk=E F= 712 QAR 71

7-3—1. &oi3 =G (donor recipient ABO match)

Aol ook 2-al7he] Wotwo] 42 Hsa Aoyt o Aol oL,
Aol o]4) BT Bel A 7140] FAEIo] B Bobs WAAE o]2jo] 4
Br0 olRolq T ot Bol4st Sa4] ABD B WA HYGE s,

compatible), F-ZEHTEE7 5, incompatible) O & UFo] 7|4 gt

o o2t

7-3-2. O|AIH 2|2} &Kt 22 H|2| H|Z(graft to recipient weight ratio, GRWR)

Zrol A of A7|7F e Abofl Al H-TAE 7] 9fet A2 o] 4 FAef 9]
A A BlES 7R o] A FAE A AT L® ve F 100s &
st % 71 ARt

GRWR = O AMHSA|/45{|XZ 2 X100 (%)

7-3-3. 5{& A|ZHischemic time)

a) WA 7Hcold ischemic time): o]4]Ho] W2tEo] HEE = A7 ofu|glc),
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(b) &3] EA]7Hwarm ischemic time) O]ﬂ?iiﬂ it wgho] FAE o] QAR o] 4]
Ho| YZHE|A] ¢kl Ql= AlRke ofmfgiet, vt 2ol 1249} 228 Uro]
O 7RI
- 12H(first) 281 FAZE o] Al H O R O] 58t DJ7}F GRS AFFE AR B

Lo IFE= AR E Wt A Q] W ARR} Tho] A3t ABA| 7Ho] 4]
o A= 14 o HE Al FAE o i o] A 7IASHA] g2 4= et
- 2ZHsecond) =S| FAIZE $EA}O 5 QoA Do) {£3to] AJAbE]= AIZHRE
o] Zoto]l EUal R7E ATFEZI7HA 9 AlRtolH
AATH] S 71AIRIH

(c) 3@ AlZH(total ischemic time): 3| FAI{F} 23]

7-3—4, X|4} HM(steatosis)
Ak A 7rol4] Zof Ax}A F7]%5(primary nonfunction)

27 qlek. olof ol 4we] 245k AXE Eo

A AR Hmacrovesicular steatosis): >3E(vesicle) 7} @ (cell nucleus)2

(@ Adl ¢
o dagued Arg 2 A4S ou|sit) 30%2} 60%S 7|10 & 51o] mild,

moderate, severe® U=t}

(b) WA 4=3EA] AW Hmicrovesicular steatosis): =37} SE T} 28 A 95 ofu|glt,

o

7-4. ZEMZAS 0| E0| TSt 7|

= L=
FA| 3ZQFE ﬂX}sﬂ 7ol Ao A= 7R sEQFE0] W@k 2 % (Milan criteria) S YHE3}

A,
Q=R (within), Hol5=A](beyond)& 71 A gt
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|04

(@) e 7§12l Sl F< 2o 2140[ 5 cm 0[50
Z FSI, 38 718 2 50| Z(oH 21Z0] 3 cm 0[5t

1< 3HE X Zojo

°
(c) B4 2t 47§07} S{0{0} Bt

7-5. 7|E} 7=
7-5-1, SAM BE HX 7H0|M(auxillary partial orthotopic liver transplantation, APOLT)
TAAY BE HX JPolAl kxlo] 7HE ATk A Ask, T Ao B TF

A]
(partial liver)& o]Ash= B4 o & FA7FHEH (acute liver failure)ol"} A 7S
(metabolic liver disease) 5 =2 A== Whalo|t) 44 BLE W 71o]AS A

W3k A% ol 5 1A,

7-5-2. X|2|&=2K extracorporeal circulation)

Xﬂﬂ-r & Zrol Al Al kgl shofdu o] dfrt UA] A= F9-E i
stof, W[} oHA 9] dRE HEO| Ty Aot |E o]&sto] $-3AA o
o Al

z
o
=
)

WM (axillary vein)o|tt 7 M Gugular vein) & &2 T 7= Al T

=5 Ao ol 87t B oI5 IR
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1. Busuttil and Klintmalm: Transplantation of the liver 3rd Edition., W.B.Saunders.
2015:536-610.
2. A3, A, A el as), 39k, ofsHEEkA 2013:574-614.




60

1

o)
Rt 7if
# o A

The General Rules for the
Study of Primary Liver Cancer



714

J-
HA_._'
ol

mo

714

J-
HA_._v
ol

mo



T o X
!
oln i) o}J
oy == he ca
oy a3 <« o
o ™ " o
=z Rr R i
el ~ 7 o ) = %
oT ﬂX ru o ,m_ﬂ Z.._O
= ® g ¥ 3 i
—_ ﬂ —_ uAlo olJ
N ™o ﬁun_ " gl ,ﬁm_a
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7.% < 3 2 &) s o
o H o
B %o hve oo )
1 = = w...__ X r i
nl oy ™ T g
OL [0 oq o ~o o N
w.o o < or % X S
o .ﬂoﬂm ol \EM o _— M -
o~ LGS Mo Ko — E N g7
o_ = N ==y ol n o S S
< S of A T Foopow R
o BOX H S oy oT T o R
S| 2 q —_ X [ e X0
N R w ~< ~d Ko = KO %o ~ oF T
® N .= W o oo o T
& ~N o . 4_| LoNe LT s L=
G — o & b < =Y

i

A (multicentric occurrence)2

=

Ay A

]

Y| Ao](intrahepatic metastasis) F= T}5
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8-1-4. 1|9 |AH E7
ZHAZERFE0] S9bA Ei= vt Zok(Fig. 8.1,8.3~8.10).
- AAEY 5 249 (vaguely nodular type)
- 24 A 9 (expanding nodular type)
- T2 45548 (multinodular confluent type)
- AZF9)939 (nodular with perinodular extension type)
- %89 (infiltrative type)
- E~9(specific type)
- £239(pedunculated type)
- A ¥ ¥ (cirrhotomimetic type)
e e e adrshEd
e ) - (Nodular with
(Vaguely nodular (Expanding nodular (Multinodular : :
type) type) Confluent Bne) perinodular extension
type)
e E4-3(Specific type)
e
(Infiltrative type) =3¢ FAZEY
(Pedunculated type) (Cirrhotomimetic type)

w (W

Fig. 8.1. I LS| SOHH 2

Ju
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ol ol KO _:/4 ) my <
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Kl B o| ol B g 2 14
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_.r__._ =z K == ~ ‘© ~
HES T ox =~ = g
o ooz = ELS) 2
iy K{o K 2k . |_.A| i o
S 4 IFE o — B g
T o) % w0 =T ,HQW ok < 5
Moy > 2o 0 g 3 M 3
LR 0 F ol = & ?
o0 Zo S OF @ N £ ]
W 2o 2 5 o =
X R Y 5 o- E oF &l
Wz o IO 2 oF < 9o Kl
7ol ol Bl ® o% = = Al
W 8 E T < 9 o -
= B o 2 a O g = K X ol
oM om ko W - = — = —
=T Ko 3o mir o = ol ol
beaagl g g% Z
1 ,J._‘ - 11O
BORL RS o R M Ko = o = 0
0RO KD G w T o ™ N~

¥ 5o LY L e -

b b b

h.

]_

I ld

o

ofol| o

H(hepatic vein invasion)

- 7= W (hepatic artery invasion)

- B 29 (portal vein invasion)
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1|9| &t Xl (bjle duct invasion)

=
o
%3] 919) gt Ay ofng /=g,

8-1-9, ZHxtat ElH(serosal invasion)
Glisson’s capsule®] AW o5 7| =31},

8-1-10. $~= HTHH(surgical resection margin)

i AT B QY 0B 2 7B ol], Fot 24 AAUA ] AHALS

8-2. ZHZQIZO| BO|ZAZI0 3t H2I5Hx| 7|y

8-2-1. ZtM|E 2= 9| 23S} (differentiation)

ZEA|2EF£9] B3} A= Edmondson-Steiner®] S waf 1, 1L, 1L, IVE &
SFh(Fig. 8.11~8.14). &3} 7H4F W BL1.0] S (worst grade)= WA 7|S3}3L, F
of 7H4F w2 -‘?——E 2} A 8= Zoko] S (major grade)S F7]8i},

< N ZAEO| 2ot
Edmondson-Steiner S& I: ZUA|ZLS0| A ZEMZLQ 10| 02 HEZ B3 £
O, st/MZZ! H|=(nuclear/cytoplasmic ratio)0| =0t, &
M 37150} Ik 1250 BYMER 248 Y2 85

QITt X0 Xt BHEECE

o L-O

=0F,
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EN
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SL
rlo

Edmondson-Steiner S II: | S20] H|510 ZUMZ= 2 37| fHAHA Bt S AN O]
SES NEES H0|H, AN FEI6iT. RS 35 0[N BEUNER 4B E5E F
el S8 Mottt AR AL So| TEEH, I EA 2E0| 2= Z2E

C}.
Edmondson-Steiner S& Ill: ZUM|LO| st/ ML A H|S 2l H|IHSAN0| S S7t6t
AR} HEEE FRE Solt. S5 £ iF T2 =78 SdotiL AT o

Yotz Ads eIt

0| 4 EO0, WY &
LtttA

UMz O| 3t { M LB = TIHS| Plstt HAZZ|SISIEMO| Rt Z<

Edmondson-Steiner S2 IV: Il S20i| H|of ZUA|ZO| MEZI0| ZHAGIH SH/MZE H|E
HE= 7F XUt H&otAL E52 FNeith &
t

k.

« 27| ZtM|Z 25 (Early HCC)
SUALAY S| AP 22 HoIH —Erim%%(Edmondson—Steinergrade ) ZZUS
S X7 HMZUZ O 2 HolstH THEE 2 cm 0[612] 2K 37(0|11, ASA mato| 544 ¢f

)
Rall
rior
0z
OK

AoFAl(replacing growth pattern)2 EQIct.'”?

-2, M| ZELE 2| .’F.’S!EPS*. T (histological type)

th&a} Zro] B23keh(Fig. 8.15~8.18).

W3 (pseudoglandular)
14 (compact)
3} (scirrhous)

A5 4 (fibrolamellar)
O Z &=



AT 2 (lymphoepithelioma-like carcinoma)
|23k (undifferentiated carcinoma)

- 7]€Mother type)

8-2-3. ZtMIZZAZ 2| MLt FJ(cell type)
TR EGE0] Alzshs] 582 th3 3 o] EF3htHFig. 8.19~8.21).

- 7M1 3£ (hepatic, classical type)

>

- EAIEF (clear cell type)
- T} A A 323 (pleomorphic cell type)

- WA 329 (spindle cell type)

8-2-4. ZtM| L= 9| X|8ttH Sh(fatty change)
TAIESEE W A eke] 53-8 7|58k, AL Q= 4SS T A= %=
7] =3kcHFig. 8.22).

8-2-5. MM 1|9t 34-M(fibrous capsule)
A58 Tiotel Aol e 78,
No capsule: 79} 4ol ¢l= 745
Partial capsule: ¥4} g/do] R4 07 phate]= 74
ul

Complete capsule: 4}

oo
N
D
O
B
10
o2t
1
a
QO
he)
w
=5
]
5
8
o
=S
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I|LH 24 S4M(septum formation)
¥ 94 o} sl S gkt

8-2-8. 728t ZItH(serosal invasion)

No invasion: Glisson’s capsule2] o]

Glisson’s capsule invasion: Glisson's capsule

() A2 WA ke A
Peritoneal invasion: Glisson’s capsule= 8

Adjacent organ invasion: Glisson's capsule

8-2-9. = ZIH(portal vein invasion)
T F99 W G o FE 7| S8

8-2-10, 714 O Xl (hepatic vein invasion)

T
-
o =
< 3

tlo

B3 2910 7 A o2 7|53k,

8-2-11, =08 Xl (hepatic artery invasion)
3|

F3 2919 2%

1 A o E 753,

8-2-12. O| M| &2t I (microvessel invasion)

=]
E3) 919 nAEE W ol g /S
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8-2-13. B2 &M (vile duct invasion)

%3] 919) gt Ay ofng /=g,

8-2-14. ZtL{ O|(intrahepatic metastasis) / Ct=4141 BF M (multicentric occurrence)
Heors A7dnbo 2 Thf Holok TR MAE ek ofel s, $e] 1
Y] #o](intrahepatic metastasis) 152} ThE41A41 A8 (multicentric occurrence) ©35-of]

tfstel Welshd 4712 KA V1St 2ol Belahd i /1% et gt

1)
©)
®

=

Z o] (intrahepatic metastasis) S A|AFS= 745+ ot} Lt}
O] FF oA At 4
S FNA oA AN A AR BEE Au)g LA B2
Edmondson-Steiner grade I) ZHA|3EFE0] #H2HE]R] Ob= 74
@ FFI TN dxdds BEAEE FLode FFYY vt 228H
AL Ho|n, 2317} %5 % (Edmondson-Steiner grade 1I) oA O. 2 A &
&} fFARSEAL B LR S

l-> N ™ N Ao

2

2) ThA1A YAl (multicentric occurrence)2 A|AFSH= 749+ olafj o} ).
@ 270 o]4+e] FH7F S wf HolE 3t Ajo] T3V} HA = HEHoR B

3'5}7} %“% ZEA) £ (Edmondson-Steiner grade 1) = g AJolAt AA o] 4

i..

~— o
® 3717} Bl 7 A ol SV AR vhE 20 BEET, gEA 3t
o] o] W= A

8-2-15. Y | 2| SH& TIgH ™ & (pathological tumor stage, pTNM)
Helsha] A 3 T QIXReE N A 7153t
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3} 2t} (Fig. 8.2,8.23~8.25).°

o

=

o}

& (mass forming type)
% (mixed type)

Sk

91333 (periductal infiltrating type)
o

- S A4 (intraductal growth type)

-

(Intraductal growth type)

o
3
2
00 o
of £
Kl ©
oF =
K€
[RE
_.__.u w
aalse) s
) It
ol
Off
ol
T Ko
o ol
am 2 =l
X0 o <0
= i
Ko
= B
=

Fig. 8.2. ZfLi

(intraductal

O AFEOK()
SENTY

papillary neoplasm of bile duct) ot SHtE|0f Q[T
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8-4. ZHH

4. 2 T 7 0| Ae] HAISI0| EXKihe AREXM =3 (predominant type) + £&i(secondary

i

NoIE

Al 0|z A%

o —

rol

r

8-4—1. SHAMIQFE 9| 2 SH(differentiation)

oo

ST oS0 BalH o) whet, 15 ESH(well differentiated), F5% %3}
(moderately differentiated), A5-= 23Hpoorly differentiated), ©]=SHundifferentiated)
E=31cH(Fig. 8.27~8.29).

8—4-2, EEAMIQIEO| X XISHM Q3(histological type)

oS 2§39 B ot 2ok
- \j
- Ho|g (variant): N (mucinous carcinoma), Q1EFAIE - (signet ring cell
carcinoma), AWHBAF] 912 (adenosquamous carcinoma), A8 &2 (squamous cell
carcinoma), M 3E 1] 2= (mucoepidermoid carcinoma), %% U(sarcomatous

. . =
cholangiocarcinoma) &

[RTARE]
HEMIIEO| Ha|atA ZIHE (pathological TNM stage)= ZHAFHEAES 2| AJCCHI| 22
H7HS mEct



B3 A Z-S TS A E ST A obEe] Addo] htel &
o] EAE o] Q= FFor Festa o 1AF (classical type)¥} E71AEF
(combined hepatocellular and cholangiocarcinoma with stem cell features) ©.& “-2&-&-
= QAtHFig. 8.26,8.29)." A= dnlg A 0w A9l (A EdE} S
o] &t o] W= AeolH, FAY| Bfolle 7t 71/ AFA L T TEAIE
S FAlo] FEAAE A9olth, £ AE-BRAMLE] Yelaty A A

(pathological TNM stage)= HEEE2] AJCC 7] 257 A7H-e w2},

Hepatitis B virus, hepatitis C virus, alcohol, 7]€F dglo]l tha}e] 7|4 a1, 27 o]
e} AQlo] Q= - B 7| ARt
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DHY7IA0| gradegt staget= LHBHERISHE| 4817 |H2|GT8] IS S WS E

&1 stage 4)
719~ o243 (macronodular) 217 A4 & (micronodular) E

= 35 (mixed) 21 A1 & 7] A8t}

8-5-2. &M 0|At Zd X (dysplastic nodule)

FAOVY AAE B0l Aol wet Askeet ek Rtk & FAo]
& A YHolA TN W E = 9ol ol HEE V&gt

- PAolAF A4 A5 % (low grade dysplastic nodule)

- gAolA} A4 115 T (high grade dysplastic nodule)

- Aol AH o) A BAYSE ZHA S (HCC in dysplastic nodule)
8-5-3. ZtM| M= (hepatocellular adenoma)

TAEEEE 58 A of) ThA| A 0] TAPE| AL TRAI A Y FRoll A ThA 32
dEol TR Aol ol g 7]atith

8-5—4, SHatAm| o] 0|3 M

baba) o A wEAb W29k (biliary intraepithelial neoplasia, BillN) T+ St
O = AF£ok(intraductal papillary neoplasm of bile duct, Fig. 8.30)¢] BFALE = AL o]
SRR 7o, P4 ol AwE oA #7%
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Fig. 83. 7= LS, ZA2E=ZEH(vaguely Fig. 8.4, 7HHZAUE, WEZAEY
nodular type). 5t 7 FAIZInfo| ZA7 2SS ST (expanding nodular type).
7t A ECHEHE ).

ogl

Fig. 8.5. ZMHIZE, YWaZE Fig. 8.6. ZtHZ S, CHERSEIS

(expanding nodular type). (multinodular confluent type).

73



Fig. 8.7. ZMZEUE, ZEFRMES Fig. 8.8. 7ML AE, £z &(infiltrative type).
(nodular with perinodular extension type).

Fig. 8.9. ZHHEE, E£8(pedunculated type). ~ Fig. 8.10, ZHZ S, SAIAEHS

(cirrhotomimetic type).
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Fig. 8.1, ZHMIZZRIE, Edmondson-Steiner grade | Fig, 8,12, 7T, Edmondson-Steiner grade .
(B ?)). ef2 85 M X[k d&Areplacing  21E2| 7|& 2E0] EUSHH). (H&E S, X 200).
growth pattern)& EQl. (H&E A4, X 200).

Fig. 8.13. ZH =R, Edmondson-Steiner grade Il Fig. 8.14. ZHAIZRE, Edmondson-Steiner grade
(H&E A, X 200). . AHM L Z A Z|0] QUS. (H&E SA, X 200).



Fig. 8.15. ZHM LA, S5(trabecular type). Fig. 8.16. ZtHIZZRIZ, 7% IS (pseudoglandular
(H&E A4, < 200). type). BE 40| BHEHEL (HRE SA, X 200).

Fig. 8.17. ZIM= L&, XL & (compact type). Fig. 8.18. ZtHZ S, Hat&(scirrhous type).
(H&E SAH, X 200). (H&E EAH, X 100).
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b

Fig. 8.23. 7HAE NI E, S A Fig. 8.24. 7HAFZNIIUE, G 2E S
(mass forming type). (periductal infiltrating type).

Fig. 8.26. =& 7tNIZ-FH2A IS (combined
hepatocellular and cholangiocarcinoma). ZHA|=
R0 USEH). LES(GI0F S H) 2R SIS (2 ok
H)FE0[H.
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Fig. 8.27. Ft4IIAE, 1SE 28t Fig. 8.28. Ft&IIAUE, MSE 235t
(well differentiated). (H&E A, X 200). (poorly differentiated). (H&E SHAH, X 200).

Fig. 8.29. 28} ZtM|=-E Al IS (combined  Fig. 8.30. HELISFAZEA(ntraductal papillary
hepatocellular and cholangiocarcinoma). neoplasm of bile duct). (H&E SAH, X 12.5).
(H&E SAH, < 200).
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. Theise ND, Curado MP, Franceschi S, Hytiroglou P, Kudo M, Park YN,

Sakamoto M, Torbenson M, Wee A. Hepatocellular carcinoma. In: Bosman FT,
Carneiro F, Hruban RH, Theise ND, ed. WHO classification of tumours of the
digestive system. 4th Edition, IARC Lyon, 2010:205-216.

. International Consensus Group for Hepatocellular Neoplasia. Pathologic diagnosis

of early hepatocellular carcinoma: a report of the International Consensus Group
for Hepatocellular Neoplasia. Hepatology 2009;49:658-664.

. Nakanuma Y, Curado MP, Franceschi S, Gores G, Paradis V, Sripa B, Tsui WMS,

Wee A. Intrahepatic cholangiocarcinoma. In: Bosman FT, Carneiro F, Hruban
RH, Theise ND, ed. WHO classification of tumours of the digestive system. 4th
Edition, IARC Lyon, 2010:217-224.

. Theise ND, Nakashima O, Park YN, Nakanuma Y. Combined hepatocellular—

cholangiocarcinoma. In: Bosman FT, Carneiro F, Hruban RH, Theise ND, ed.
WHO classification of tumours of the digestive system. 4th Edition, IARC Lyon,
2010:225-2217.
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10 ZHMEYEO| H| AL H
x| 2 7|3

10-1  BleE4 5o £7
10-2  AsYUAEE 7|AH
10-3  IFHEA=EE 7)AH

10-4  FAAEA 7|44



10 ZIMEAS2| Hl=2X X|= 7[HE

10-1. Hl+=&X Xz SF

TEAIEFEO] vl A ae JA G551 Z5 WA 74 (trans-arterial
embolization, TAE)Y} =42 # <% (loco-regional therapy), “12]al AAlGF e ow F
Al vz 4= ok Ae A RS 7 s Waksh A 4 (trans-arterial chemoembolization,
TACE)Y} 75 WAA M A< (trans-arterial radioembolization, TARE)Z U= 4
onf, sl e thA] 2u] QT g o] &3 1A A A sl 4
(conventional TACE, cTACE)#} ¢Fa 21| Al-H(drug eluting bead)E ©]-8-3¢t o=

& 7= 3l A< (drug eluting bead TACE, debTACE)Z U 4= Qlth, A 54
& 7 Futd 2] F % (radiofrequency ablation, RFA), 7 1] & of|eh-2-3=2]<x(percutaneous
ethanol injection, PEI), WY-ga2t<x(cryoablation), =+ A A=(microwave ablation)
Sol @A 2o]al ek Tl MARI M FAXRA Am, AEssd setaw
SOR Um 4= Qlekh ol qFefoll M= @A 7 wol AlsEe A Rsy) 1L
T aE, FAAEA A7 7AW 7]Eg

10-2. B3UX == 711

theoll 71 Aol o7 ste] e m Al maol digh Ulg-& 71wt
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LHEASL| H+&2H X2 7|

10-2-1. 7H==(number)2} 3.7 |(size), 2| X|(location)

A7k A AEGFR A%t A7ke] 27], A5 FAE,

10-2-3. 7t2| 7|Ai&d 2k (extrahepatic collateral)2| S ZoH

ru =

HE= 65
No: ¢l
Yes: 92

o

M 5}8}+2 9] 42 (trans-arterial chemoinfusion)
A
&

(trans—arterial embolization)

i, A& A=A 4 (conventional TAE)

- -
i, 75 MHPALA A A 45 (trans—arterial radioembolization)

S A0 K <= (trans—arterial chemoembolization)

A5 5}5F A H 2 (conventional TACE, ¢TACE)
i, FEEY S MWsls A A < (drug eluting bead TACE, debTACE)

10-2-5, A7 e
No: 414 A|3) <k 3

Yes: AR, U, 2, $F EE segment, 3. 9 EF lobe, 4. 7 HA)

89



10-3. XFMEX|z= 7|XHE

Ohsoll 71 WAl o7 ste] 7ok AR 2E Algol Hidh W= 7%
ol 714zt

10-3—1. 7H==(number)2} 3.7 |(size), $|X|(location)
Aok AR IAEYES) st 22t 271, A% A a,

10-3-2. A& 82
N RS 794, B3sl, AEsh 5 Adsto] 7|4,

10-3-3. W32 &

Algof| ARESE A9 F7-E 7IAISIAL active tipd] Zol& 7]A|gtct,

10-3-4. S Y (guiding modality)

A= Ao ARESE G% W (guiding modality)S 7] A|gkc}, US, CT, fluoroscopy
= A9 Z1AIskL 1 9] o2 W (modality) S AR 49 7|Efgtof| A-8-3) Bie
(modality)< 7174 gtet.

10-3-5. 212 = 4:(artificial ascites) / 218 S4(artificial pleural effusion)2] A2 Q7
A& Al Q15 B4 (artificial ascites) €2 15 §<~(artificial pleural effusion)& Ak

BHAEAZ 7S AFg ATt ALg S 7 AT
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10-3-6. & Al& AL A|Zta} AZKablation)A|ZF
A

wFudA e Al A Ale A7 222Hablation) Alke 242 71A1RHH,

OF=Thyl 1, Bt 34 mm A2 Hol A4 Gk 2, 1~2 mm Al WolA 912 4
9 302 WIRRIT) oAk A1) Aol Wk, 2w, Hsh, 14 5| ohe 4717

et
10-3-9. = Sztato| fX| #A|

TSI = E3 3ho] $1A] IAE Hrstc) A moataA} s A EYE
o] 3 mm oJA4e] 27|15 7k @} 5 mm oA} BolA QLo [, 3~4 mm AR F
oA = 792, 0~2 mm AZZ HolA 9l A9 302 BT QS| 3
mm ©]4F9] F3k} 90 o|4f yrgho} Qlrhi 4= s rfatct



10-3-10. ZSOp ZEM|ZEAE 2| H2Hd(conspicuity)

250t A A58 7P ZESE HEH (conspicuity)S B7etc 5o THAIglo]
THAERFSO] & Kol 9 1, 4 TFF7|0lA] A ESgo] 2 Kol 4$- 2,
Mg 59 U TF FrloA A ERF] YRt Kol F$- 302 Hrieict
A EQRg o] HolX| h=rhd 4= H7Isict 49 49 A EHsS AHEs] 37 ¢
& 2957 259U CT, MR} 281k g3 9Ato] Zasict

A THAESF oA 5o0H EAARA= At (sorafenib)o] L8t o
of 7]&% WAlof ATt kAR RA A7 et W8-S 7|4 kol 7|53l

10-4-1. EX|2H S50 8%
AN RA SR AF GUS A §HE A W A9, S 7

o o] 320} Zlekel SRS 7]Qleit,
No: 8 7 ot 3t
Vest £ 7 2akEl ekt ol ol o)A 7] 4%t

10-4-2, EXX|=H[2| 0| HtS

FAX G A 58 A2 o] AT o] 4f WhGof thsto] 7| At o] Hhe-9
T ARbE o' 5 (grade 15, & A/ 555/ o/ 8E ATF/AMDE
%], National Cancer Institute-Common Terminology Criteria for Adverse Events
(NCI-CTCAE)9] 7]&2 #x35}0] 7123},

4 ol

dr olN
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10-4-3. X|= 7|2t
4 A&A A7 717

10-4-4. X|= 212
A= F 7P HAd9

& W78 25

e 7).

10-4-5. B8/3H 0|}

A& FR/TE olwE

ot

LHEASL| H+&2H X2 7|
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. Forner A, Llovet JM, Bruix J. Hepatocellular carcinoma. Lancet 2012;379:1245-

1255.

. Curley SA, Izzo F, Ellis LM, Nicolas Vauthey J, Vallone P. Radiofrequency

ablation of hepatocellular cancer in 110 patients with cirrhosis. Ann Surg 2000;
232:381-391.

. Goldberg SN, Kruskal JB, Oliver BS, Clouse ME, Gazelle GS. Percutaneous tumor

ablation: increased coagulation by combining radio-frequency ablation and
ethanol instillation in a rat breast tumor model. Radiology 2000;217:827-831.

. Rhim H, Yoon KH, Lee JM, et al. Major complications after radio—frequency

thermal ablation of hepatic tumors: spectrum of imaging findings. Radiographics
2003;23:123-134; discussion 134-126.
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ablation as first-line therapy of early hepatocellular carcinoma: Analysis of prognostic
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. Rhim H, Choi D, Kim YS, Lim HK, Choe BK. Ultrasonography-guided
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scoring system for planning sonography. Eur J Radiol 2010;75:253-258.



S —
11 MM EHF2
FAMd X = 7|xHH

IS AREER R EEREE LT
2 71% 97

11-2  TAZEES| it A= qoF

11-3 A ZEAS] digt AR = A 7] 3
K

-4 A LSl izt A A = 8.9F

-5 AR F 59 w3 37}



—_———

1 ZEMERIEL] BAHIXI= 7|7

-1, AR = ™ &Ae] 7|=8E, A H 21s Eot

s

ERE

o)
H

AE APl A WARIA = Ao 29 7|24 AR} 77)%s B7F U=

2 714 WAl w713

I

P
w

11-2. ZMEAZO| CHEt X2 2%
Aol gt A& 5, AR R 9] X mof gt 8ok ofdf 7]sH W
11-2-1, YARMX| = M ZIMEYE| tist Xz 29

MR R A 4% o) dol e Art WA Re nesx gonw AR
HAg 0w ok,

- Zada(sureery): A3 o]B Al 2 312
- 3150} 2] 7 % (radiofrequency ablation) A8 o5 Aol 314

- 75 3}sHA A L (transarterial chemoembolization): ]6§ S RPAL TR BN

- 7= M3}8kE )< (transarterial chemoinfusion): AJ3Y o, A, 314

- 71| & o ek < (percutaneous ethanol injection): Al oJ -, AL, 314

- e 9] ﬂﬂﬁ (hepatic arterial infusion chemotherapy): /\]33 o Algjel

76 2016 ALY 7t o



LHEAS S| SARAXIZ 7|2

>~l

- AAl &9k Q W (systemic chemotherapy): A8 &,

Al
- 7IERA = A2 7], AR o, AR

ALY, 3, setay

1
o

)

ACIZD, Bl

11-2-2, WALMA|Z 9} HEHR|2 20
D AR RS e AR, AEmeket
WEste] A zale A9, oS Rkt

2) WA Z7E Aol A=A ©

%= A A m A/
—fz 47 ool A|zALe) ool wel AP A RS WA R Hekict
215 {82 11-2-19] o gHa=0] ofgch

11-3, ZEMIEAZ0) T3 YARMRIR B 7] 2 G4

WAAR A GAEGES WA 94 &

7R Fastel 7] =g,

-4, ZEHEZ S0 thet YAHIX|= 29
AL 2] & U182 oldle} o] f.oFsle] 743t

11-4-1, HH| 2
1) BRAMA R & 7] 7 A|RRel T} £ 80

TRds Vs
2) % WA K (total dose)

o
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3) L& X=F(daily dose or fraction size)

4) YA R 7]7]: A& 7HE7] (linear accelerator), & X B2} (tomotherapy), AFo]H
stol 71

o] 2 (cyberknife radiosurgery system), A A4

proton therapy), 7|E} & A8

11-4-2. SAIX|2H 29
1) AR A =1
- 22k AR =

(two-dimensional radiotherapy)
- 3L YA 2 2

| & (three-dimensional conformal radiotherapy)

WAL A & (intensity-modulated radiotherapy)
- A AT A] & (stereotactic body radiotherapy)
2) 43+ AAsbeSE Al of
3) AH F 35x4 o] free breathing, respiratory—control, E-5-Q8F 0] HlH
7
4) 3TAE ‘%“\Vﬂ
5) A%

2|5 A)3Y o3 gating, tracking, breath holding 5] W 7|4
AR E Al of 7 AJgYE7]

11-4-3, SYAN, B4 27| L X2 B9
1) AAst AR BE ¢l £oF

& 803t 7]Eeith
_g'_o}x4 =oF

kil
912 ot

[akAIgE, ofael

A% (gross tumor volume): F3] 37|

& 3 A A4 (planning target volume): -3 3£7]
ﬁxﬂ ZHA W (total liver volume): —,——L] 47]

EREE R
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HXN=E 7|15

MEAE2| YAt
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- ZE|Z = (hepatocellular carcinoma)

ot x
— O

o

1

L

1]7]-

i
[¢]
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o
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o
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e

I (portal vein/hepatic vein/inferior vena cava invasion)

t 2= (bile duct invasion)
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1. Seong J, Lee 1J, Shim SJ, et al. A multicenter retrospective cohort study

of practice patterns and clinical outcome on radiotherapy for hepatocellular
carcinoma in Korea. Liver Int 2009;29:147-152.
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© revised response evaluation criteria in solid tumors (version 1.1; ©]
5} RECIST version 1.1) -2 modified response evaluation criteria in solid tumors for
HCC (mRECIST for HCO)®ll 7|4kste] 71gtct 2 o] 71E52] 9% o3t 2t

< m
e
1b
i)
2
o
Ir
ox
ri
4z
4o
§
=1
g
=
£ o

S 2GS0l EIL HHE et £ e
arterial enhancement)®] Xth27-& ZAstaL IAREQIR Fo|AH HETh 4 Al
o] A7 HrEA] 7|4
8= 212 ofYth,
TERAA = THIEE B QlaliA] AR 4= gl &, 2bd Whg-(complete

response, CR) 2.2 TS wofli= 22| 0.2 FFFEAA7} g oE oo gitt.
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Table 12.1. RECIST version 1.1 2! modified RECIST Of| A EX &{H 8t=20| X 9|
Criterion RECIST version 1.1 Modified RECIST
ASTks e 10mm Ol4Q| B, B 15 mm Ol4e] A5 CTojA ZZ0] 10 mm 0]49)
Yoy S97| £ Sl
AS g ASIESEHONYETES B0l AT £Y 52 o Y 20lo|§
UHYIS DS BN Y| ANED BN EE B DS BY wH0lM 5Y U 5% 5Y
(CR) B | I QIE B0 10mm ke 229 A4
ERERERIPN
SRS B WH N0 H0|30% 018 ZA  SU| ZHSYE= ME 5YO| 2o
e (PR) 0| 7|1 &2 37| ChH| 30% 0] A 2EA
S UHTE R PR EEPDOSHZERYEES  HS
(SD)
AW S DE B WOl 50| 20% 014 37t SUy| ZHSYsI= ME F0| K|
(PD) (0w B7tet MOiX|7t &|A 5mm 04 20| 7HE AtH E 37| thH| 20%
ULt M22 S0 A= HS  0[4 SIHELE M2 ERH0| 2=
7o
o

CR, complete response; PD, progressive disease; PR, partial response; RECIST, Response

Evaluation Criteria In Solid Tumors; SD, stable disease.
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Table 12.2. RECIST version 1.1 2 modified RECIST OflA{ H|EX &t Ht29] HO|
Criterion RECIST version 1.1 Modified RECIST

BUUB(RM  F U g0| Acin SYRINE O HEH YAl 19
S 10mm B2 ER0| Al FS

Be HlEus/ @ 7H ol4el H| X HHO| XSHOR Ex). 37 0440 HITA Lo
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SHIH O|AOl MZ22 HAO &3
Z1: mRECISTOM = MBS /2PH A2l (Incomplete response/stable disease) 2 H 1.
220 H|EA HHS ZRiESIO 2 IHgel= A2 X|= MF0| &¢6] 0| H0l= 422 el ¢
e1o] 0jn|3 #51S ZIO 2 BRGIO{AE OtE)

23 mRECISTO M= AL et& 20| MR E AE=oH0[ 20| LIEFLEALE 0] S7Het <0l Bt
progressive diseaseZ HO|st 0|= ZIMRELE 1 LEGHH| 7| ZHES| 23510 24 =22 47t
ol

S 4 91, ZHIEEO| 20t £ FarKo]t ArjxoR =27 2

CR, complete response; PD, progressive disease; PR, partial response; RECIST, Response
Evaluation Criteria In Solid Tumors; SD, stable disease.
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2 progressive disease) . FFPHSLA] 1AL o] F AT F ST Wl 2]
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A& Ve W S gtsto] B 71ghch(Table 12.3,12.4)
Table 12.3. RECIST version 1.101 X S&f S B39 TH7|&E

HA HH HIEA HH M22 E S EY s

CR CR No CR

CR Non-CR/non-PD No PR

CR Not evaluated No PR

PR Non-PD or not all evaluated No PR

SD Non-PD or not all evaluated No SD

Not all evaluated Non-PD No NE

PD Any Yes or No PD

Any PD Yes or No PD

Any Any Yes PD

HIFEM HHO| A2 CRZE HIHA HHO A SN & HAXIY] Hala), 2E 2T Eo 37|7F10 mm
0[5t2 Aot SY HARI= G4 47 0[51040F &), PD7|E2] H|HEA HEHO| H= ot Tl = A=

2 HHO| =35) 0]2/0fl= Non-CR/non-PDZ 7t~

CR, complete response; NE, not evaluable; PD, progressive disease; PR, partial response; RECIST,

Response Evaluation Criteria In Solid Tumors; SD, stable disease.



Table 12.4. Modified RECISTOIM S8 Y 8122 HE7|E

B g EEEE Nz gt B85S
CR CR No CR
CR IR/SD No PR
PR Non-PD No PR
SD Non-PD No SD
PD Any Yes or No PD
Any PD Yes or No PD
Any Any Yes PD

CR, complete response; IR, incomplete response; PD, progressive disease; PR, partial response;
RECIST, Response Evaluation Criteria In Solid Tumors; SD, stable disease.
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1| Risk factor :E\\//(( )) Alcohol () | NAFLD( ) Others (
2| Serum albumin ( )g/dL
3| Serum bilirubin ( )mg/dL
4| Prothrombintime | Time( )sec | ( )% INR(C )
5 Ascites None ( ) Slight () Moderate ()
6| Encephalopathy None ( ) (Grad§ 12 Eﬁradi >4
7 Child-Pugh grade  A/B/C( )
Serum creatinine ( )mg/dL
Performance status | ECOG score ()
10 Esophageal varix No / Yes L ) F(C o) RC(
11 Gastric varix No / Yes
12 Platelets ( )x10°/u
13 Splenomegaly No / Yes
14 AFP ( ) ng/mL
O Med 7|xhst=
15 PIVKA-II ( ) mAU/mL
16 MELD score ()
17 ICGR15 ( )%
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LMIERYS HI| 7|2
O 7|xHe=
Stage( )
[:T1/NO/ MO T1(3/3),T2 (2/3), T3 (1/3), T4 (none)
A [1:T2//NO / MO (1) Single
1 Modified UICC ' I1:T3 /N0 / MO (2) Maximum size < 2 cm
VA: T4/ NO / MO (3) No vascular nor bile duct invasion
T1-4/N1/MO
IVB:T1-4 / NO-1/ M1
2 BCLC stage Stage(  )[0,A, B C D]
Stage( )
[:T1/NO/MO T1: Single, no vascular invasion
[1: T2 /NO /MO T2: Single with vascular invasion

lIA:T3a/ NO/ MO
I1B: T3b/ NO /MO
MC:T4/NO/ MO
IVA:T1-4/N1/MO
IVB: T1-4 / NO-1/ M1

3 AJCC/UICCTNM

or multiple tumors, none > 5 cm

T3a: Multiple any more than 5 cm

T3b: Involving a major branch of PV or HV

T4: Direct invasion of adjacent organs
other than GB, or perforation of visceral
peritoneum

‘Based on pathologic finding.

1Ml 7|xhgtE

4 CLIP score ()
51 JIS score ()
6 HKLC stage )
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Stage ()

l:T1/NO/MO
[1:T2/NO/ MO
[1:T3 /N0 /MO
IVA:T4 /NO / MO
T1-4/N1/MO
IVB: T1-4 / NO-1/ M1

Stage ( )

0:Tis /NO /MO

l:T1/NO/MO

[1:T2/NO /MO

[1:T3 /N0 /MO

IVA: T4 /NO /MO
T1-4/N1/MO

IVB: T1-4 / NO-1 / M1

1 Modified UICC

2 AJCC/UICCTNM'

T1(3/3),T2(2/3), T3 (1/3), T4 (none)
(1) Single

(2) Maximum size < 2cm

(3) No vascular invasion

Tis: Carcinoma in situ (intraductal tumor)

T1: Single, no vascular invasion

T2a: Single with vascular invasion

T2b: Multiple with or without vascular invasion

T3: Perforating the visceral peritoneum or
involving the local extra hepatic structures
by direct invasion

T4: Periductal invasion

‘Based on pathologic finding.
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OE7[eds
uS Dynamic CT | MRI
1 Imaging modalities
o Contrast-/+ | - PP3€/ 1 4 OTPA/BOPTA / EOB
4 phase
Surger Biops Imaging diagnosis
2 Confirmation method ger Py ging g1ag
3 Number (= 1cm) Single / Multiple ___ 71/ Numerous
Lesion No. 1 LesionNo.2 = LesionNo.3 | Lesion No.4
4 Size (long diameter)
1) Arterial hypervascularity No/Yes/?
5| Enhancement pattern
2) Wash-out No /Yes/?
6| Tiny nodules ___ 71/ Numerous satellite No/Yes/?
nodules
7 Portal vein invasion No /Yes/? Main /Rt / Lt/ Segmental 0|5}
8 Bile ductinvasion No/Yes/? Main /Rt / Lt/ Segmental O[5}
9| Hepatic vein invasion No/Yes/? Re( ) Middle( )

Metastasis
Modified UICC stage

LN / Peritoneal / Extrahepatic (

Le( ) VC( )
)




O M4 7| Rhgt=

111
1.2
1.3

1.4

1.5

I1.6

1.7

1.8

1.9

Lesion number
Location

Size long diameter (cm)
Enhancement pattern

Capsular appearance

MRl image features

Main features

Ancillary features

Gross morphology

Margin

PET-CT

1) Arterial hyperenhancement
2) Washout

Complete / Partial / None

Arterial hyperenhancement and portal /
delayed washout

- Hepatobiliary phase hypo-intensity
- Moderate T2 hyper-intensity

- Restricted diffusion

- Mosaic architecture

- Nodule-in-nodule architecture

- Intra-lesional fat

- Blood products

- Interval growth

-Vaguely nodular type

- Expanding nodular type

- Multinodular confluent type

- Nodular with perinodular extension type
- Infiltrative type

- Pedunculated type

- Cirrhotomimetic type

- Well-defined

- Poorly-defined

- Mixed-irregular
F-FDG / ""C-acetate,
(+/-), Total / Partial SUV:

No/Yes/?
No/Yes/?

No/Yes/?

No/Yes/?
No/Yes/?
No/VYes/?
No/Yes/?
No/Yes/?
No/Yes/?
No/Yes/?
No/Yes/?
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(1) ZEHIE 7 IR (E
11 Name of operation (822 /=) Sg/Wg ( )+5Sg/Wg ()
2| Lymph node dissection No / Yes No ( )
3 Residual tumor R 0/1/2
4 Method of operation Open / Laparoscopy / Robot / Other ( )
(2) Zt r=EMER 7|H-1(2)
11 Size (longest) cm
2| Number
3 Location
(3) ¢t ~=EMEE 7|RH-2
4 Growth type Eg/lg
5 Serosal invasion S No /Yes
6 Portal vein invasion Vp No /Yes Main / Rt./ Lt / Section 0|5t
7| Hepatic vein invasion W No/ Yes Rt/ Middle/ Lt/ IVC
8 Bile ductinvasion B No / Yes Main / Rt./ Lt / Section 0|5}
9| Peritoneal metastasis P No/ Yes
10 Surgical margin SM ( )cm
11 Liver cirrhosis LC No / Yes




(1) Macroscopic Findings
1 Size ( )x( )x( )cm
5> Number One( ), Two( ), Three( ) Four( ) Five( ),
>5( )
3 Satellite nodule No( ) Yes( )

Vaguely nodular (), Expanding nodular (),
Multinodular confluent (), Infiltrative ( ),
Nodular with perinodular extension (),
Pedunculated (), Cirrhotomimetic ()

4 Gross type

5| Tumor necrosis No( ) Yes( )(%)
6 Hemorrhage/peliosis No( ) Yes( )(%)
7 | Portal vein invasion No ( ), Yes ( )
8 | Bile duct invasion No( ) Yes( )

(2) Microscopic Findings: early hepatocellular carcinoma ( ), progressed hepatocellular
carcinoma ( )

Differentiation I I M1l Y
1 Worst (D R G E GRS B G
Major C )y C ) c ) )
Trabecular (), Pseudoglandular (), Compact (),

2| Histologic type Scirrhous (), Fibrolamellar (), Sarcomatoid (),
Other ( )

3 Celltype Hepatic( ), Clear (), Pleomorphic( ), Spindle ()

4 Fatty change No( ) Yes( )(%)

5 Fibrous capsule No( ) Partial capsule (), Complete capsule ()

6 Infiltration of capsule No( ) Yes( )

7| Septal formation No( ) Yes( )

8| Surgical margininvasion = No( ),Yes( ), Safety margin ( cm)
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Serosal invasion

Portal vein invasion
Bile duct invasion
Hepatic vein invasion
Hepatic artery invasion
Microvessel invasion
Intrahepatic metastasis

Multicentric occurrence

No( ) Glisson’s capsule (), Peritoneal (),
Adjacentorgan( )

No( ) Yes( )
No( ) Yes( )
No ( ), Yes ( )
No ( ), Yes ( )
No( ) Yes( )
No( ) Yes( )
No( ) Yes( )

Pathological tumor stage (pTNM)

T stage
N stage

T ) T200 )13 ) TAC )

(3) Other liver pathology

1
1-1
12
13
-4

2

3

Chronic hepatitis
Etiology

Grade, lobular

Grade, portoperiportal
Stage (fibrosis)

Cirrhosis

Dysplastic nodule
Hepatocellular adenoma
Biliary epithelial dysplasia

Other liver diseases

No( ) Yes( )

HBV( ) HCV( ) Alcohol () | Other( )

None (), Minimal (), Mild (), Moderate (), Severe ( )

None (), Minimal (), Mild (), Moderate (), Severe ( )

No (), Portal ( ), Periportal ( ), Septal (), Cirrhosis ( )

No( )
)

No (), Low grade ( ), High grade ( ), HCCin dysplastic
nodule ()

No( ) Yes( )

No( )BilINT( ),2( ),3()
IPN with low (), Intermediate () high ( )-grade dysplasia

No( ), Yes( )

. Macronodular (), Micronodular (), Mixed ()




(1) Macroscopic Findings
1 Size ( )x( )x( )cm
5> Number One( ), Two( ), Three( ) Four( ) Five( ),
>5( )
Mass forming (), Periductal infiltrating (),
3| Gross type Intraductal growth (),
mixed type ( )
4 Tumor necrosis No( ) Yes( ) (%)
(2) Microscopic Findings
1 Histologic type Adenocarcinoma (), Variant ( )

Well ( ),Moderate (), Poor( ),
Undifferentiated ()

No( ) Glisson’s capsule (), Peritoneal (),

2 Differentiation

3 Serosal invasion

Adjacent structure ()
4 Vascular invasion No ( ), Yes ( )
5| Lymphatic invasion No( ) Yes( )
6 Perineural invasion No( ) Yes( )

Parenchymal margin
inav:signy aimarg No( ) Yes( ) Safetymargin(  cm)
8| Bileduct margininvasion No(  ),Yes( ), Safetymargin(  cm)
9 Pathological tumor stage (oTNM)

91 Tstage T ), T2 ), T30 ),T4C )

92 Nstage NO( ), NT(C )




(3) Other liver pathology
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1
1-1
12
13

Chronic hepatitis
Etiology

Grade, lobular

Grade, portoperiportal
Stage (fibrosis)

Cirrhosis

Dysplastic nodule
Hepatocellular adenoma
Biliary epithelial dysplasia

Other liver diseases

No( ) Yes( )

HBV( ) HCV( ) Alcohol () Other ( )

None (), Minimal ( ), Mild (), Moderate (), Severe ( )

None (), Minimal ( ), Mild (), Moderate (), Severe ( )

No (), Portal ( ), Periportal ( ), Septal (), Cirrhosis ( )

No (),
),

No (), Low grade ( ), High grade ( ), HCCin dysplastic
nodule ()

No( ), Yes( )

No( ),BillNT( ),2( ),3( )
IPN with low (), Intermediate () high ( )-grade dysplasia

No( ), Yes( )

Macronodular (), Micronodular (), Mixed ()
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mEE ]
Deceased DCD(  )/DBD( )
1 Donor type —
Living ( )
Conventional ( )
Whole liver () | End-to-end (
Piggy-back
Side-to-side (
2 Grafttype RT( ) MR( )  ER(
o e ) ET(C ) LL(
Partial liver
Dual( ) ( + )
Other ( )
3 GRWR ()%
Cold ( )min
First ( ) min
4 Ischemic time Warm
Second | ( )min
Total ( )min
5| Steatosis Macrovesicular ()%, Microvesicular ()%
6| Milan criteria Within( )/Beyond ()

sREPIEE

7

APOLT

8| Extracorporeal circulation

No ( ), Yes( )
No( ), Yes( )

APOLT, auxillary partial orthotopic liver transplantation.
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1 Date

2 Repetition of treatment

3| Number

4| Size (cm) #.0 ) #2.( ) #3.( )

5 Location (Seg.) #1.( ) #2.( ) #3.( )

6 Portal vein thrombosis No / Yes (Location: )
7 Extrahepatic collateral No / Yes (Description: )

1. Trans-arterial chemoinfusion
2. Trans-arterial embolization, conventional
8| Type of TACE 3.Trans-arterial embolization, radioembolization
4. Trans-arterial chemoembolization, conventional
5.Trans-arterial chemoembolization, drug eluting bead

9| Chemotherapy agent No / Yes (Kind and volume: )
Tumor after superselection ()
10 Level of embolization No / Yes segment ( )
Lobe( )
Bothlobe ()
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&= 7|Mg=s

1| Date of RFA treatment

ty m d )

2 Approach route Percutaneous ( )/ Laparoscopic(  )/Open( )
3| Name of electrode
4 Length of active tip cm
5| Guiding modality Us( )/CT( )/Fluoroscopy ( )/etc.( )
6 Use of artificial ascites No /Yes amount ( Q)
7 Use of artificial pleural effusion | No/Yes amount ( co)
8| Procedure time Min
9| Number
10 Size of tumor (cm) | #1: #2: #3:
11 Location of tumor | #1: #2: #3:




O M4 7|Rhgt=

il
Ju

Electrode
path

13 Vital organ

Heat sink
effect

Tumor
conspicuity

@

® © O 6 0 0 9o & oo & o0

Feasibility assessment of each tumor

Any vessels more than 5 mm away from the expected
path

Any vessels 3-5 mm away from the expected path
Any vessels 1-2 mm away from the expected path

Any vessels, rib, lungs or Gl tract along the expected
path

Index tumor >5 mm away from the dangerous organ
Index tumor 3-5 mm away from the dangerous organ
Index tumor 0-2 mm away from the dangerous organ

Index tumor (more than 90°) abutting the dangerous
organ

Index tumor > 5 mm away from the vessels larger
than 3 mm

Index tumor 3-5 mm away from the vessels larger
than 3 mm

Index tumor 0-2 mm away from the vessels larger
than 3 mm

Index tumor (more than 90°) abutting the vessels
larger than 3 mm

Clearly visible in any status of respiration
Clearly visible in constant status of respiration

Partially visible tumor even in deep inspiration or
tumor with poor conspicuity

Invisible tumor

#1

#2 | #3




A X | = 7| X E

D4 7IHEE

1| Startdate / / Finish date / /
2 Total dose ( ) Gy Fraction size ( ) Gy
3| Machine Linac / Tomotherapy / CyberKnife / Proton therapy / Other ( )
2D /3D /IMRT/ SBRT
4D CT No/ Yes Type ( )
4 Technique
Respiratory control No/ Yes Type ( )
Gating No / Yes Type ( )
5 IGRT No / Yes KV X-ray / MV X-ray / kY CT / MV CT / Other
6 Tumorvolume | GTV ( ) mL PTV ( ) mL
7| Liver volume Total ( ) mL Normal ( ) mL (optional)
HCC
PVT
Hepatic vein thrombus
8 Target area VT
9 Bile duct invasion (combined: )
Lymph node ( )
Visceral organs ( )
Peritoneal seeding ( )

IMRT, intensity-modulated radiation therapy; SBRT, stereotactic body radiation therapy; kV,
kilovoltage; MV, megavoltage; CT, computed tomography; GTV, gross tumor volume; PTV,
planning target volum; IVCT, inferior vena cava thrombus.
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1 Drug
2| Daily dose

3 Dose reduction

Adverse event and severity
(Grade0/1/2/3/4/5)

5| Treatment duration

6 Response

7 | Reason for end of therapy

mg/day

No / Yes (final dose: mg/day)
(The reason of dose reduction:

days
CR(  )PR( )SD( )PD( )
Adverse event ( ), Clinical progression ( )
Radiologic progression ( )

CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease.
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H 1. Cancer of the Liver Italian Program (CLIP) scoring system'

Scores

Variables

0 1 2
Child-Pugh grade A B C
Tumor moroholo Uninodular Multinodular Massive

phology and extension < 50% | and extension < 50% = or extension > 50%

AFP (ng/mL) <400 2400
Portal vein thrombosis No Yes

Early stage (0 point); intermediate stage (1-3 points); advanced stage (4-6 points).

H2. Japan Integrated Staging (JIS) scoring system’

Scores

Variables

1 3
Child-Pugh grade A B C
TNM Stage by modified UICC | I " v
(LCSG))
CTP grade (score)
& R
B(1) 1 2 3 4
A(0) 0 1 2

1(0) I1(1) 1) IV (3)
TNM Stage by modified UICC (score)

LCSGJ, Liver Cancer Study Group of Japan.



H3.Hong Kong Liver Cancer (HKLC) staging system’
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Vb

Stage Performance status

0-1
0-1
2-4
2-4

Child-Pugh grade

A

@ > W

A-B
A
B
C
C

Tumor status
Early
Early
Intermediate
Intermediate
Locally advanced
Any
Any
Early

Non-early

EVM
No
No
No
No
No
Yes
Yes
No

Yes

All criteria should be fulfilled. If tumor status and EVM were met, either performance status or
Child-Pugh grade is enough for stage lla and Va. At least one from performance status or Child-
Pugh grade and at the same time one from tumor status or EVM should be fulfilled for stage Vb.

EVM, extrahepatic vascular invasion or metastasis.

Tumor status

Early

Intermediate

Locally advanced

Size
<5¢cm
<5¢cm
<5cm
>5cm
<5cm
>5cm
>5¢cm
Diffuse

Number

Any

IHVI
No
No
Yes
No
Yes
Yes
Any
Any

All criteria should be fulfilled. If the tumor is larger than 5 cm, any one or more criteria of number
or IHVIis enough for locally advanced stage.

[HVI, intrahepatic venous invasion.
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