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5!"#$%&'"($! %

• HCC is the most common primary liver cancer
! 4++5".&0.1'-5$'6789'5-'+*)#)2

• !"#  leading cause of cancer-related death globally
! :.+0/#.+#'+5.&0."#)'&5'$0)#2

• Strongly associated with chronic liver disease and 
cirrhosis.
! ;*<5$'$0)='-*+&5$)>'?@AB'?CAB'*D+5,5DE$#D*&#/'D0F#$'/0)#*)#B'

G4HIJKG4L?B'*-D*&5M0.'#MN5)"$#2
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( $) %%$%)* %"$ %"#*+" %(334

• Remove the tumor
! (#)#+&05.KO$*.)ND*.&K4%D*&05.

• Hypoxia
! O4C3KO43

• Damage the DNA
! O4(3

• Expose the tumor to the immune system
! :PP".5&,#$*NQ
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( $) %%$%)* %%*'(%*%),(', %-+"(*!" %)(", %
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! +"(*!" "#*/*'"($!

! 6.1+/%7#,$+/'!"#$%&'()"*+,')"-.*/$0.("
+#-.*+1#2

! 8&9)/%7.0,$&+0!"34+0567$84)"9:;<"*/1('2
! :)/7+/1#0,)%'$#$.' ;%=3>?2
! <=$/#")*#$&,%'*/)#>
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! !"#$%"&$ "# '()!*$+%

;.(/'01#."30+#+/":+-'("3.#/'("@;3:3A"
/0.**+B+/.C+1#
) !"#$%&'($)*+#,-$#.+&/'#+$

• !"#$%&'()*$+,&-.)/$#)-0&)*-"1.)$/)-0&)2,3&#)4!5*26)
• 57&#,+'()588$+,'-,$()/$#)-0&)*-"1.)$/)2,3&#)9,8&'8&8)455*296)

) 01(#/.2,,-$32,*+2(#+$*.$04/&5#2.6$7%#/*82.$2'$
)#,,$2'$7'*2.$52(*#.($8&"&/('
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14

!"#$%&"'()%*+,-.-&/$0-()"&1-,(
!-#2%,3( 4?33?@%A.&>)-&0)'%B)/'&+0%
CDEFEGD
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BCLC 0

Single HCC < 2 cm
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H383%EFEE%I-%+"*

• BCLC 0 (Very Early Stage):
! L0.1D#'&"P5$'TR'+P
! U$#)#$F#/'D0F#$'-".+&05.'VC,0D/EU"1,'4W
! 3CX!'8

• BCLC Recommendations:
! 4%D*&05.'
! L"$10+*D'$#)#+&05.
! I0F#$'&$*.)ND*.&*&05.'V$*$#DQ'-5$'TR'+P'/"#'&5'5$1*.')+*$+0&QW
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H383%EFEE%I-%+"*

• BCLC places ablation first because:
! H5$'&"P5$)'TR'+PB'*%D*&05.'*+,0#F#)'+5PND#&#'$#)N5.)#'Y789'*./'SE

Q#*$')"$F0F*D'"N'&5'Z89B'+5PN*$*%D#'&5'$#)#+&05.2

! I5[#$'P5$%0/0&Q
! I5[#$'+5)&B'),5$&#$',5)N0&*D0\*&05.
! U$#)#$F#)'D0F#$'N*$#.+,QP*2

• Ablation is preferred when there is portal hypertension or 
high surgical risk.

• Many BCLC and AASLD diagrams list ablation before resection 
in BCLC 0 flowcharts.
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H383%EFEE%I-%+"*

• When the patient has excellent liver function and no 
portal hypertension, many centers (especially in the US, 
Europe, and Asia) still prefer surgical resection.

• Resection has lower local recurrence rates.
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BCLC A

Single HCC > 2 cm
OR

2-3 tumors, each ≤ 3 cm

22

©
 Copyright Showeet.com

J(!1/* %(33%K%E%'2

! D'*'/C+1#! 
! U$#)#$F#/'D0F#$'-".+&05.'VC,0D/EU"1,'4W
! G5'+D0.0+*DDQ')01.0-0+*.&'N5$&*D',QN#$&#.)05.
! O#+,.0+*DDQ'$#)#+&*%D#'&"P5$2

• Higher likelihood of achieving complete resection with 
negative margins.
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J(!1/* %(33%K%E%'2

• !"#$%&'()

! U*&0#.&'0)'.5&'*'155/')"$10+*D'+*./0/*&#
! U5$&*D',QN#$&#.)05.'0)'N$#)#.&
! (#)#+&05.'$0)='0)',01,
! O"P5$'0)'&#+,.0+*DDQ'0/#*D'-5$'*%D*&05.'V]^'+PB'*++#))0%D#'D5+*&05.W
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ELM%"&2$#. %N%M%'2

• Ablation as the first choice because outcomes for ≤3 cm 
lesions.
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(33%.(!1/* %MLG%'2

• *+"'#&,$%&'(-.#/0-!"#$%&'(
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! !"#$%&' "A!""#$%&'( 6" )&*+',+

! !"#$%&'(()*)(+,(-(.&$)#,/%(0&1&23
! 4$5."6,7(.&/"5#)"%%(.&#)$,%&1&89&&:"5(&,0&

;")($5<
! ')"0=(/#,+(>?"@")#&&1&8A
! 4(#)"0=(/#,+(&0#B.,(0&1&C3
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( BCC)!$*&( ") D*E"&5"

! D#$#0>4(+,(-&"E&F,#()$#B)(G

!""#
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( BCC)!$*&( ") D*E"&5"

* !"#$%&'()*&+,-./#0)1&/+'#.("#22&/+3")-2

* 456+%-()&.($+&."#22&/

* 74+("&-(&/+8)(9+,:;+!" +<6+$=">)'-2+"&$&'()#.
* ?#2)(-"@+HCC ≤ 5 cm
* A9)2/B!=>9+A2-$$+;

!"#$%&'(%)*%+,(%-"#$.%/(%#0%123%4%56785#90*:#%61$;7<*=#;%06*12%97<516*$.%5#69>01$#7>8%27912%1?210*:#%0"#615@%1$;%5160*12%
"#510#907<@%A76%8<122%"#51079#22>216%9169*$7<13%4$$128%7A%8>6.#6@%BCCDE%BFGHGBIJGBK
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( BCC)!$*&( ") D*E"&5"
* Conclusion:

– 1-, 2-, 3-, and 4-year overall survival rates after
• RFA Ablation: +,-./ , 82.1%, 71.4%, 67.9% 
• Surgery: +0-0/ , 82.3%, 73.4%, 64.0%.
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( BCC)!$*&( ") D*E"&5"

! )%&1'5/$%&6
" DE9"F.*"#'%)77),$&9)%#'%*$(8+/.0"('*'/C+1#"

+#"C4'"C('.C%'#C"1B"*10+C.(G".#5"*%.00"
H33"@I"J"/%A2

!"#$%&'(%)*%+,(%-"#$.%/(%#0%123%4%56785#90*:#%61$;7<*=#;%06*12%97<516*$.%5#69>01$#7>8%27912%1?210*:#%0"#615@%1$;%5160*12%
"#510#907<@%A76%8<122%"#51079#22>216%9169*$7<13%4$$128%7A%8>6.#6@%BCCDE%BFGHGBIJGBK
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( BCC)!$*&( ") D*E"&5"

! D#$#0>4(+,(-&"E&F,#()$#B)(G

!"$%
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( BCC)!$*&( ") D*E"&5"

* !"#$%&'()*&+,-./#0)1&/+'#.("#22&/+3")-2

) 456+("&-(&/+7)(8+,9:+!" +

) 456+$;"<)'-2+"&$&'()#.
* *34567893:;<,''< 9'&,*(2/-$(4%&/$.&$,2/:#/$("2.$;$

8%<$&/$.&$%&/#$("2.$=$(4%&/'6$#28"$=$8%$&/$
'%2,,#/>

* =8)2/>!;<8+=2-$$+:
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( BCC)!$*&( ") D*E"&5"
• 1-year, 3-year, and 5-year OS rates:

– 92.5%, 65.8%, and !0-1% for the repeat hepatectomy 
group and 

– 87.5%, 52.5%, and 0.-, %, for the RFA group (!"= 0.17). 

36
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( BCC)!$*&( ") D*E"&5"

* ?@7$A$"*:"#/$*.8*+#.8#$&B$,&82,$/#5#2($/#84//#.8#$
9=CDEF$3'$GHDCF6$!"A$IDIJ>$2.+$#2/,-$/#5#2($
/#84//#.8#$("2.$/#5#2($"#52(#8(&%-$9JID=F$3'$
G=D=F6$!"A$IDIJ>D$

* K4/:#/-$"2+$2$"*:"#/$8&%5,*82(*&.$/2(#$("2.$+*+$
2L,2(*&.$9GGDJF$3'$CD=F6$!"A$IDIIH>D
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( BCC)!$*&( ") D*E"&5"

! )%&1'5/$%&6
" DE9"F.*"#'%)77),$&9)%#'%*$(8+/.0"('*'/C+1#"

+#"C4'"C('.C%'#C"1B"*10+C.(G".#5"*%.00"
H33"@I"K"/%A2
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JIOPLO36%6#+(/

!"!&
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JIOPLO36%6#(+/%

* GIG;
* JM$*.'(*(4(*&.'$*.$N252.

* HIMJ$5(
* K4/:#/-6$.$A$H;I<$?@76$.$A$H;G

* O2/:#'($PQQ$+*2%#(#/$&B$R=$8%$2.+$R=$PQQ$
.&+4,#'$)#/#$#,*:*L,#D

* $!"#$8&S5/*%2/-$#.+$5&*.('$)#/#$?@K$2.+$TKD

40

JIOPLO36%6#(+/%

* ; S-#2/$TK$$A$
– 74.6% for surgery 
– 70.4% for  RFA 

" V,*\*$/'$*&05'_?(`>'827ab'U'c'82deW2

* ?#84//#.8#SB/##$'4/3*32,$9?@K>$+*+$.&($+*BB#/$'*:.*B*82.(,-
– Median RFS was 3.5 years (surgery) vs. 3.0 years (RFA) 

* !"#$KU?@$(/*2,$+*+$=>9$+#%&.'(/2(#$("2($'4/:#/-$)2'$
'45#/*&/$(&$?@7$B&/$'%2,,$PQQD
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!"#$%&'(

* HCC < 3 cm

!"#"$%&'%(#)*"+,"%
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#-./%&#' 6)0 6! /*&/%&#' 6$1+$/"2

!"$#
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* ?#(/&'5#8(*3#
* /34:;89<#;94>8?;@9AB;<.0#"<89CD6

* HVH$?@7$3'$V=$KW?!
* !4%&/$'*X#$Y$;$8%

#-./%&#' 6)0 6! /*&/%&#' 6$1+$/"2
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! !"#$#%&'#(#)*%+,
" OPQ;%RF-#%&'#GM-#./
" JHO6;%RS-#%&'#ST-#

! 3+0,-.'&+0;%KW?!$2.+$?@7$L&("$5/&3*+#$#18#,,#.($
,&82,$8&.(/&,$B&/$'%2,,$PQQ$L4($("2($KW?!$%2-$"23#$2.$
2+32.(2:#$B&/$(4%&/'$G$8%$2.+$,2/:#/D

#-./%&#' 6)0 6! /*&/%&#' 6$1+$/"2
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7BLATION(VS(8ADIATION(9HERAPY

!"$'
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* TL'#/32(*&.2,$'(4+-
* ?#3*#)$&B$Z2(*&.2,$Q2.8#/$[2(2L2'#$9GIIJSGIH=>$

* Q&%52/#+$TK$&B$52(*#.('$)*("$#2/,-$9!H$&/$!G6$ZI6$
\I>$(4%&/'$(/#2(#+$)*("$?@7$&/$KW?!$

* !4%&/$'*X#$Y$;$8%

* ]*("&4($2+^432.($&/$.#&S2+^432.($8"#%&("#/25-D$

* ]*("$&/$)*("&4($32'84,2/$*.32'*&.D

#-./%&#' 6)0 6! /*&/%&#' 6$1+$/"2
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* JC6V=J$52(*#.('$*.$("#$+2(2L2'#$)*("$.#),-$
+*2:.&'#+$!H$&/$!G$9ZI6\I>$PQQD

) =VEJ$9CDCF>$4.+#/)#.($?@7$2.+$

) GMV$9IDVF>$KW?!$2'$5/*%2/-$(/#2(%#.(D
* G_H$5/&5#.'*(-$'8&/#$%2(8"$)2'$4'#+$(&$%2(8"$

("#$+2(2D$

* \#+*2.$B&,,&)$45$A$EFGH<I>=9J8

#-./%&#' 6)0 6! /*&/%&#' 6$1+$/"2
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! 012#3%/#%//456%7*'#3678#%#/69&6:65%&7#U)0)7&$#
6&#!"#4:#CFDS%1+0$"'

# -./%&#' 6)0 6! /*&/%&#' 6$1+$/"2
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#-./%&#' 6)0 6! /*&/%&#' 6$1+$/"2
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! ! "#$%&'()'*+&'
" 012#;#EVDWX#
" "<0=#CVDMX#

#-./%&#' 6)0 6! /*&/%&#' 6$1+$/"2
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!"#$%&'()*+,-(&./+0
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#-'#$*)& "$"5+&*FB"A

! ()*+,+)-(.)/01+2-34567
! 8/91+:;<=><2*?-(.)/01+2-38@(7
! A1*;+B/C<-(.)/01+2-3AD(7
! E;?+/.)/01+2-3E;?+7
! 6;;<C<;F1.)<-<)<*0;+G+;/01+2-36857
! H1F0+0;1GF?
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#-'#$*)& "$"5+&*FB"A
! 7'1%.%'(7:'"#$%&

! Percutaneous Ethanol Injection = PEI
! Causes !"#$!%&'()*  and necrosis of tumor cells 

accompanied by small vessel thrombosis, 
leading to tumor ischemia and destruction. 
* W#'($B&/_$

–Solitary, less than ≤ 2 cm HCC.
–“Dangerous” locations, near major vessels or bile 

duct.

56

#-'#$*)& "$"5+&*FB"A

! 8";$%<,-=5-&1>(7:'"#$%&(48?7@
) `#.#/2(#'$ J;39$B/&%$*&.*8$2:*(2(*&.$&B$

#,#8(/&.'$824'#+$L-$359;4=39A=:<@C44;=9<*.$
("#$/2+*&B/#a4#.8-$/2.:#$&B$HKFLFMM<N,O
• Target tumor temperature > 60ºC 
• Coagulation necrosis

) /AIA939A>=P<P#2($'*.b$#BB#8(
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:<5%Q.%OPQ

* =$%#(2S2.2,-'*'$+#%&.'(/2(#+$?@7$'45#/*&/$(&$c0d

! !"#$%&'()*(+,$%&"'(-*(!#./'(0*(,1($#2(3$&.'4",56,%78(19,":$#($;#$1.'%(/<2(=,"761$%,'6<(,19$%'#(
.%>,71.'%(4'"(<:$##(9,=$1'7,##6#$"(7$"7.%':$(.%(7.""9'<.<?(:,1$@$%$#8<.<('4("$%&':.A,&(7'%1"'##,&(
1".$#<2():(B(-$<1"',%1,"'#(!""# CDEF?GDF@HF2

! -,":$%.(-*( I#,J6,A6,#' (0*(-6"6<$:8(K*(,1($#2(L#.%.7$#('617':,<('4("$&.'4",56,%78($;#$1.'%*(
=,"761$%,'6<($#7'9'#($%&($7,1.7($7.&(.%>,71.'%(4'"(9,=$1'7,#6##$"(7$"7.%':$?($(:,1$@$%$#8<.<2(B(
M,=$1'#(!"$" CGH?NOE@O2

! L9'(PK*(K.:(BK*(K.:(0P*(,1($#2(Q8<1,:$1.7(",/.,R('4("$%&':.A,&(1".$#<(4'"(9,=$1'7,##6#$"(7$"7.%':$(
1",$1,&(R.19(=,"761$%,'6<($;#$1.'%(19,"$=.,<2(M,=$1'#'J8(!""# CFS?FGN@S
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:<5%Q.%OPQ

* ?#3*#)$&B$K00?$+2(2L2'#D
* =;HI$52(*#.('$)*("$PQQ
* Y$;$8%
* ?@7$3'$c0d
* ?@7$*'$'(*,,$("#$L#((#/$8"&*8#$B&/$52(*#.('$)*("$2$'*.:,#$

PQQ$&B$.&$%&/#$("2.$;$8%D

!"!!

59

#-'#$*)& "$"5+&*FB"A

! A$1,%2"0-(7:'"#$%&(4AB7@
) ,;39 $:#.#/2(#+$L-$JA:J<R4;SC;=@6<TUVMM<

2,OW<;5;@94>I3:=;9A@<;=;4:66$3*2$*.(#/28(*&.$
)*("$5/&(&.'$5/#+&%*.2.(,-$)*("*.$)2(#/$
%&,#84,#'D

) 7L,#$(&$:#.#/2(#$I>4;<C=AR>4I<3=D<534:;4<
3X539A>=<O>=;86$52/(*84,2/,-$)"#.$2+^28#.($(&$
,2/:#$3#''#,'D
• !"##$%"&'$()*+$",,"-'.
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! /012345367289:/012;
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(#%5#/2(4/#$L-$("#$"J>I8>=<;RR;@9<2/&4.+$
("#$.##+,#$2.+$*.+48#$(*''4#$R4;;OA=:<3=D<
B38@C534<A=YC46G

) K##$("#$2L,2(*&.$X&.#D$K2B#/$B&/$.#/3#'D<
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#-'#$*)& "$"5+&*FB"A
! %00<=<0>745<9<5<?602@20367289:%*);

– Minimally invasive *)*"#234'&  ablation 
therapy

– High frequency electrical energy applied in 
short pulses

– Induces (*532'627892342'%(&(":8);852&&8
424%3'*2-

– Plasma membrane will irreversibly open the 
plasma membrane leading to cell apoptosis.

– (&,"$*"/'$'0$1&203$4"##"5#$&*6$7)5"$68-'
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#-'#$*)& "$"5+&*FB"A

" 1456768495:
– Minimally invasive *)*"#234'&  ablation therapy
– Very short high-amplitude Ultrasound pulses to produce 

mechanical cavitation.
– (&,"$*"/'$'0$1&203$4"##"5#$&*6$7)5"$68-'
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52+1* %1&(%*%%"+#1*"(!1 %+--#$+',

• Ultrasound-Guided Targeting 
• CT-Guided Targeting
• Lipiodol injection/ Angiography = Embo/ablation
• MRI-Guided Targeting 
• Fusion Imaging 
• Cone-Beam CT = 3D Roadmap
• PET-guided
• Robotic/Navigation-Assisted Targeting 

! O$*<#+&5$Q'ND*..0.1B'N$#+0)05.
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I /"#+.$&!% LA&(%*%%6+#1*"(!1 %

• Real-time, no radiation
• Contrast Enhanced US.

! L"D-"$',#M*-D"5$0/#
• 2"7'8$( ):);*
• *$($<"& ):)!"#$%&
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68

3 months follow up
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36LA&(%*%%6+#1*"(!1

• High resolution, deep lesions.
• Lipiodol injection/ Angiography = Embo/ablation

74

RV%ZY$%2 Z%(3B%(33

75 76

12/%3$245%6$77$#%8,
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O$/* %$[ %P(%&'(+/%2+#\*# %-/+'*2*!" %
-#($# %"$ %+0/+"($!

• Gold markers are most commonly used 
• Excellent visibility and minimal artifact on CT 
• Iron-containing and other marker designs are safe and 

useful alternatives = Visibility on both CT and MRI.
• Placement is usually done percutaneously under CT, 

ultrasound, or MRI guidance. = 18G Biopsy needle
• Technical success rates = >97% and low complication rates.
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O$/* %$[ %P(%&'(+/%2+#\*# %-/+'*2*!" %
-#($# %"$ %+0/+"($!

• Markers should ideally be within or <1 cm from the tumor 
margin
! 4')P*DD')#N*$*&05.'VTS'PPW'0)'+5.)0/#$#/')*-#'*./'#--#+&0F#'-5$'

%5&,'*%D*&05.'*./'L@(O'ND*..0.12
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• 30 patients, 38 lesions (2016–2018).
• All lesions poorly or not visible on conventional US.
• Fiducials placed under fusion imaging; marker position 

confirmed on CT/MRI.
• Success defined as marker inside, contacting, or ≤5 mm 

from lesion.

P(%&'(+/%[$# %+0/+"($!
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• 74% of lesions were completely undetectable on US; 26% 
not confidently seen.

• Fusion imaging improved visibility in 68% of lesions.
• Mean marker–lesion distance: 4 mm (range 0–45 mm).
• Successful placement in 79% of lesions (30/38).
• No procedure-related complications.

P(%&'(+/%[$# %+0/+"($!
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* @*+48*2,$5,28#%#.($4'*.:$/#2,S(*%#$UKeQ!f\?d$
B4'*&.$*'$B#2'*L,#6$2884/2(#6$2.+$'2B#D

* \2-$*%5/&3#$("#$5/#8*'*&.$2.+$#BB#8(*3#.#''$&B$
'4L'#a4#.($("#/%2,$2L,2(*&.$*.$5&&/,-$8&.'5*84&4'$
,*3#/$(4%&/'D

P(%&'(+/%[$# %+0/+"($!
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3$!'/&.($!

• Ablation is a curative therapy for selected patients with early-stage 
HCC, offering survival outcomes comparable to surgery for tumors 
≤3 cm.

• Appropriate patient and tumor selection is essential—consider 
liver function, portal hypertension, lesion size, location, and 
visibility.

• Adjunct techniques (fiducials, fusion imaging, artificial 
ascites/pleural effusion, stereotactic navigation) enhance safety 
and precision.
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