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Local Ablation Therapy
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knife tipolld] B2 @& skl the M= s AF7E $He=S 8k knife tipolld Z2&
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Radiofrequency@ RE FFo| AA|HE Eﬁéé}—t— oA, AR08 ARShRE FuE 200~
1,200 kHzo] nF3kE o 857] vl RFAS IFotdA g2 Moste] ARgslaL gloh, 1Fure] aisd

FE2 Al 7kebd X olgo] §57 YFoR 1% 40~50%hH xlFEhEA mhde] WAlEe] of
Gl ofsf AE7E I Zolet. Al e A=t s Ao 2<l ground pade] HZHzLole] 3]
Bovine knifecl|® 13 QlAe] 5ol do] HTo] vk zZo] 45 opFe] &g o u7heHQl
3 7] AREI 50~5552 ZFEEE v7bERl 38 doTlE ARl 4~6os FolEal (0~
100528 7hdE ehijdo] S Sarsl= APt dojdtt. a2 100 ool =W xzjo] ksl
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Local Ablation Therapy r

AT IR g AFIE AT generatore} FFol| A A=, 183l grounding padE T
dEnt, Sk AEEE AAT 1005 o) dellx] wAEhE ©AskE Wl 7S A dEES Eol
A3 ket Tl d=ol JhdEo] AREEIL Qv FAl el 7P ol ARSEE A5 REAEd
S(internally cooled electrode)2 S WZrE £AA ASFHY FES dol d=5919] whast
(charring)9} 7|EAYS FHAgsle] dESS =ole W2lY HdFolck &4 d=(multitined expandable
electrode)> A5 ZZ|o] 7gjg FIA d5g ES W Fod ALstes 1Md Zos xFo 2&
E AFollA =43} monitoringdPAUHRITA), 71EE F2 9] impedanceE Z7d3te] 7|37} WAt im-
pedence’} AATAIS Fow HF= HRIRTC)S nFuhy 7S ALg3itt #AF A (perfusion electrode)
& =9 £ol 22 7S vheo] TR B A A eE 324 U(index tumor)ol] FUeHHA
57t A7) Axg A A8 3A sEle dSelth JAEIPPE F F JARE Befolut Hevt
TrEEte] HLldSo] ofgrhs ©o] Stk HTo| IujelA] WFWz #t Al He ASE NE
to] HE WelolA] ARSEHIL L FiQIAR] Al ofstd ARl nja] AP meFo] dAEAE
FIAGAT sl Al Al FHI7E B3R o] @dolgt & ¢ ik wiAwre R =S (bipolar) &
2 grounding padgle] 7 HE= 370 WSS 3.5 am ool YAAA AEshs HWFOR2 LFelx=
multiple bipolar electrode® ARE-EHIL lou} Ioll= RE47d A2 o2 Qo] FX| & o)
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aFvteA e AgFomt U] FEoht Frolae] AgFe] WA oh= A7t FH tPdelAw wl
AN RFAZE 5% 27 95 A8 B3 Sl wel 4%o] A1sE BAdME Ao Add &
Stk AN R BIE 5 cm ofs), ThiMY Fe] A% ) olstoliL 3 am olahe] Fdo] Amriol
HA 2 em olahe] FYON AREI} 1 BT 3 am ole] ThetoE RO Azt ALgo]
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A=l IF9YX] 1= planning, targeting, monitoring, controlling, assessment of therapeutic res-
ponse?] SHAIZ o]FojFtial & &= Qu} GAFE Wo 2= %23k CT, fluoroscopy’} ARRE™ I &
2207} 7P &3] ARgERE AdHlolth, 2FurEstel| AFutEAsE & o) X5 233}, 5 planning US
E A3l 285E index tumord ¢} 7], eFABE RF electrode AR %, oldE Ar]e] d&y 7Fs
4, T2 W&, heat sink effect 52| 7VFsd5S riste] A8AIFGS A9l Er} Targeting electrode
E T XA @AloH monitoringe X|FAIRE, FAFEF] A5G & EftEe=A|, T 8
TFEo] JekS W=A] electrode’} Z 1A E J=AE FHAISHR= @Alolt}, Controllinge X5 8 YE ZH3}
7] A& AlE F AT 7R AlE £ electrode] YXE FASR= ot} Assessment of therapeutic

responset= ABHLE F Jgo g AgaHE WA= FoE FE CTY MRS o]&3te] TS 3t}
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oA 0.5~1 cmS FAI8HoF SHAF H 3k Aol = 3 mm o]WF Ho|% local tumor progressione {131
o ®Ba kAl gty A: AE -/] Z957F Crolle o WHF9 29574 (benign periablational enhan-
cement)olZfal dhR= 1~2 mm=E gl TUd 2PTAo] SAIAESA AVledl ESH ZaA=m
(incomplete local treatment)ol] SFs= B2 2] Z957(irregular peripheral enhancement)®} 3|0k
gt A HHFY 2P e 18 F AAA diFE st oS A 5 Qo] ARt
I o] oEE i JARE 19 F FH CTolA F3igk 7 #|17]o] AFFoR HolA| = 517
o] A2 2G5S AP shuntete] T olzl9] 1~370€ § 2 AR FoFSIYH 7hES Qg
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7. Xz M
PSR e B T A ol v ke el dpagEs wd s
o] o sn@ Pslslol Sl BALSE 284S Holm ik 207 A B 1,5, 59 BER

o] 97%, 70%, 58%Pom TH AMEEO (1%, 27%, 21%P.or E38| Chid A, BT sul pzEgo] ztzh
67%%} 34%% JERF Child class7} A& o8k mx= Zgolxetn B skl 7?/11]#01— olgle th=
oPIT SN E REAZE A== 2 5 theh Hole] Ag-oll 2 Ad&o] g5ate] 5id &S] £
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=T WVle T FHSol s ARMl web 24ARE ojfel] AshkE dESS
immediate complication® 2, 24A|Zkef|A] Shgo|lo)] BAYsE S-S peri-procedural complication® &, 1
o]Zo] = & ek §HEEe] F=ol wel minor complication}
major comphcann_E /et Minor comphcatlonoﬂt oA, FE, /e BF, oMES, Avst we,
HH3}52] post-ablation syndromeC 2 HIEE 9FB30~40%E HuEP A2 22499, ALV B9

W AU 8 = A3 AleS HQ8 = 3= major complication2 immediate major complication® 2

el 2]t abscess, bleeding, pneumothorax, skin burn §©¢] QI peri-procedural or delayed major
complication® 23= collateral damageg}il = UFA7]] &4, Gt oke] Ho] Fo| ity A3k ¢
WS 5% olgtolal APFES 0.5% oletE Kl ity TS Eol7] flsiMe A8l ve SAE
NZ3] Aol aF olyA)e] ke Zo]7] Yl HAF| olBELE Algslelo} st wE = WS
SR A4 BFE A=A O Adel WIIALRE Heslol Hn BFE A S8 250l 3t

WH2E FH Aoht FRE H2sh sfolob dnk
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Cryoablation

1. X=27|™
Alternating freeze-thaw cyclex 427)7] & needle like applicator B=% cryoprobe WH-Z super-
cooled gasB+= liquidZ7} €3-S sl=d] AEFQ F43 2WF} RS cellular protein®] denaturation, cell

membrane rupture, cell dehydration®} ischemic hypoxia& FEAIA cell deathE doZIt}
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2. X& H3F
2 ablation modalitiesE3} FAFSFARF large vessels2 AR ol rupturel} occlusion§le] tolerabled}r] wj

Fof large blood vesselstt*] 9] tumor X8 A o] <l

3. X = g

A cyroprobesE-2 argon gas®i liquidi} gas form@| nitrogens ARE3ICE Argon gas cryoprobesol]
+ Cryohit (Galil Medical, Yokneam, Israel)®} Cryocare (Endocare, Irvine, CA)7} 03 liquid nitrogen
systemolli= liquid Cryo System (Spembly Medical, Andover, UK)¥} the AccuProbe System (Cryomedial
Sciences, Inc, Rockville, MD)o] It} 44 W@ F<F intraoperative cryoprobeXt availabledlt}r} Z <ol
percutaneous AR 9Jsk 2 Jl9] cyroprobesE¢] JWE O] percutaneous approach’} S7FSkA o}, s
= AP WY aryoprobeE tumord] 7FE Z& AAMA tipg YXAIZ] F ablations Al3El] 5cm o4t
21749l ablation zoneS & F% 9t} RF ablation®]u} microwave ablation®Ht} ablation timeo] Zo]
freeze-thaw cycleol| 25% AE7} A2Q%3T intermediate and large tumordll= 3+ W o] freeze-thaw
cycleg A}, F2 US guidance® cryoablationg =4 ice ballo] BA=™ hyperechoic rim®] A
™ post, acoustic shadowing®] YEFJA ®t} MR imaging guidance® ©]-&% 3L

4 %2 ZAt

Hepatic tumor®] cryoablation®]] th3l G755 thEE metastasisol] FHE AEo|3 HCCO| #HHE =&
& At} zZhou T 137F thFsl liquid nitrogen cryoprobesE o]83le] 2329] $a} & 78S cryoa-
blation?te 2 T2 o] A= combined therapy® 2|23} 1, 3, 5\ survival rate?} 63.9%, 40,3%,
26, 9%t3L B sl dt}, Crews 52 intraoperative cryoablation® 2 82| Fx|= XZsle] 1871 Fof
local tumor progression®] Z& It FHZo| Adam F©] hepatic tumor®] percutaneous cryoablationT}
percutaneous RF ablation®] local tumor progression rateZS B3I 593k zlol7b il HCCr}

metastasisETHE cryoablationel] © #8313t}
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Complication ratet= RF ablation®t} =2 4 3L cryoablation?re] Z=E3} complicationse| T},
P Ty p
o]

I
ol

Liver®] crackinge 413t &8-S doZ 4 33l post procedural pulmonary, renal and coagulation ab-
normalitiesES Y7+ cryoshock?]

ablationA]e]] A1Z}8F hypothermiaZ} dod &= 9Jo] warming deviceE o}z o8 ARESE 4= It} Per-
cutaneous technique@} AFH hypothermia®] ¥lE=i= o}2] EwX] ¢t} Biliary stenosis, enterobiliary fi-

stula, biloma, abscess, septicemia 5¢] HIE3L =EAWF procedure related deaths®= HI1E3L T},

8k combination®} severity®2 UERE 4= QJt}. Intraoperative cryo-

Microwave Ablation

1. X8 7|™
Bipolar antenna needle tip F¢ollA A7|= electromagnetic microwave®Z Q13 tissueT9] & EAFo] 2

Fo| Loy} go] ¥ASle] coagulation necrosis7} BT
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Indication®|t} contraindication & RF ablation¥} xfo]do] gict.

3. A2 Y

Microwave delivery systemolli= S+ 7FA] main types¢o] Y& o =2 AREEI Q)

Shue LB STolla] F£2 o|-8-E=, microwave generator’} 2,450-MHz microwaveS WAYAT|= Al
B © & (Microtaze, Nippon Shoji, Osaka, Japan; and UMC-1, Institute 207 of the Aerospace Industry Com-
pany and PLA General Hospital, Beijing, China) 14 G guiding cannulaZ WA X3k F 16 G microwave
antennaE noduleol] ¥o] 60~300% FLF 60~70-W2] output® & ablationg 3}, Ablation®] RF ablationo]]
H]&] elliptical shape® 2 Ho] 2 cm ©)d2] noduled ablationd}’] eiA= 2~3 guide needleZ multiple
treatment’} HQ3}A]2F ablation time®] RF ablationol] H|3] o} AA|Zel X8AI7FE ¥ &S 5 Y}

2 3= FDA-approved device® M|=ol|A] clinical trial ol ARRFEE AlZR] O 2 (VivaWave; Vivant
Medical, Mountain View, CA) 915-MHz microwaveZ ARE3HH tipol] 3.7 cm@| active dipole element®
13 G needle-antennaZ noduleol] direct® €] 108 7F 40-W output® 2 ablationg 3}, o] Alx=HoA A
2 31¢1% loop-shaped antennaZ ©]-&3F FEA oA Hi 3.5 cm@]| Hit ablation zoned H il 3t}

HZole= F A28 BFolA cooled shaft system= ARE3FS] ablation timed S7}A|A ablation sizeZ
Z717 o]d9] non-cooled shafts ARMESE w] Bo} ©f =31 T spherical shape?] ablationg Ho] FFo 1
B37E 71 o

4. %= Az}

Clinical studySo] A& 2|9k RF ablation?} §ARF 2352 12t} Dong 52 259 HCC nodulesS
89%2] complete ablationg R 1, 2, 3, 4, 539 cumulative survival rateo] 92.7%, 81.6%, 72.85%,
66.37%, 56.7%% RISt Lu 5 HE 107 HCC nodules & WHpolde] 27 2 em o] de]dar 97l
2 follow-upellA 133} 2\d disease-free survival rate®] 55%2} 41%om ZWkAel 1, 2, 3139 survival
rates©] 96%, 83%, 73%E HakIct.

5 §HE
B3 complicationE-2 RF ablation®} H|S8FAYE Th2 thermal ablationd] H|3] HI=r} Zo} Rt}

Beppu 5& 849 #Alol|A] 12%2] complication rateZ, Shimada & 4299 3kA}olA 14.2%%] com-
plication rateE R3k It} Minor complication® 2 local pain, low-grade fever, liver enzyme elevation,
pleural effusion, contained subcapsular bleeding, minor skin burn §¢|3 major complication® 2= hepatic

abscesses, biloma, bleeding, hepatic failure, tumor seeding 5 ©|1t}.
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