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ARt gAfo)| A ol S2ETtA R T e(Microwave ablation, MWA)2 4149t 3EAtof| A A%

FF Holl sxd1ts TIANA 95 922 RN A=oke 7ot H ¥H
e} w4, fEgst, £37g5ke] Al 714 dEez AlEE ] 20199 Fo =2 SAE -

ceRt A @JElo] BEEL AXHAA, Wlwsle el F 7149 A B REHS AAA
o AR Bako] AVlEHoD, - mUHSE $5) AR/l 0w BB, ofF
9414:9] 49 WS A A P 71 AAEILT, olo] uet 20258 A2R o)A
1919812025, 2. 14)014] A7} ALAeE 2998 F4(@he] Aloj=glet. 2 Bk oleid 4
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AE AL F 71e ARl Hiet 2lerleA BT HilswS A7 Hdelt
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AAA EATEHL ANHUES EE 9] 371(Ovid-MEDLINE, Ovid-EMBASE, EBM Reviews-
Cochrane Central Register of Controlled Trials), =W 27H(KoreaMed, $F=nS5sh=4R
(RISS) HloJ&H|o] A0 A ZHAHSIITHAZAMY 2025. 4. 4.).

2F AeE A9 vEHYIE H7M= Risk of bias Assessment Tool for Nonrandomized
Studies (ROBANS) 2.0 =232 ARESHITH 2 H7lollA =38t AA4 £33 A= Grading
of Recommendations Assessment, Development and Evaluation (GRADE) ®*H-Z o]-&-5}o]

A 2z2 Wrlslerh qu o st AF32E A4S TLd) ARE 2E019T, BE TS 2
o] 7R A oR £Ysilor oo 2RIt A B It HelE S AAE AHE
=SS

2 W7hs 291999 AR 2HE vigeR AB7HIEAds]or S & rrleAl gt d
5

AAH Fe 1z 23 F 27HED 28W)] A7t B7tel XF A=A} 278 F 25%H(F
A FAT 2,3907, Hlt 5,751%)2 PAAdT BidS Bargh 3384 IS EAFAL, U
A 22 u]%_;wg% A% FA A WA e T2 22 A T EAE, Tla 7]
cm P|FoIQlt), H| WA 5= F7 AlEA g0l 12HO R Vc} Wk, RFAS} H]
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7312 MWAS] B3 BE, A, Hol& X dste S 23t Ale 58S 1A B7HA]
7, AVs B 2o} e T A RS 22 BV EE 245
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Zgste A3t 5 A= A2 AA Y=L, dEC] A
: AE-go] HuEQict AA| 2] FS FE 4184

|3t 1,7707)°1A MWATS] 59 FA] AEgo] FawtEtt BA12 02 Fo06kA Wokon, v
| F-5 AEAET v ek 3EEATE 1747, ¥lat 278%) U RFA(IH, SAE 137, Hla

), CAQH, A 1077, Bla 229%)9} vl w et Ao A & 7 folst o)7L QAL 5414
o]do] HIE|R] ittt k5ol A& HE AMA|EQH, AT 247, ¥AT 1,879%),
RFA(1HE, SA 2719, Bla- 244%) 9 CAQH, AT 1159, ¥l 2179)e vl wst BE A
TolA 2 ZE-Relgt o7t glgint. FEH BEEY] Y-, Fi AlEAIET v wet 2H(E AT 247
3, Bl 1,879%)004 242 29 € 59 Ao MWAES] Ego] v uA| gkt BAH 02
ROJ5HA Wekow, RFA(IHE, SAIE 279, HlwT 2447), CAQH, SAIE 1157, ¥l 217%)
o} vl wst Aofals Rt 2ot Qigict. FA 0] A, FE AEAE Blwet 18(F
A 41, vl 82004 21 Al ] MWAT AE-&0] Rl @oton, Ymz] BE 2184
& 2HEAT 197, BlETt 167%), RFA(IHE, SAE 3739, Hliat 158%), CAQH, S
1047, ¥a<t 237'9)9t Blast Aol o 7 323t o]zt gloict. F4lo] Ee2 B A4
A&} B W3 2H(EAE 1127, Bl 16978) RFolA 2 78935t xlo)7} It FR3 Y=
£9] Aoz, FE AMAE(1H, AT 121, vla 809F), RFA(H, FAE 2719, HlWT 244
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eGRF) 47t A2 05 FofstA Ut RFAS} Bl 2H(SA 1987, Hliw: 337%), CA
oF Blaet 4H(SANE 3027, Bl 3467)oIMe & I 7T A7t gAY BAIA iAol B
AEA] ekt B3 Aot sl B, TR AEAeT vl 2UGEARE 2211, Bl
135%) 9 RFAS} H| w3t 1H(FAE 67, Bl 67) HFolA o 2F Folgt 2ol 7} glAY 5414
TS HAlsHA] kel T Aldgte 2o XS HIRE 2H(E AN 637, Hlalt 997) M=

MWAT} 52 418414 7F 5218 Xl QIoier.

& WA RS BURE 23}, AleAzre] A9 FE AEAE(GH, ST 358%, Hlat 2,034
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MWACIA F-9JsHA| B2 AlgAlgte] BaEglct tiel REAQL H| w3t th& 3H (A 78, Bl
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T A= %’ﬂ‘_& 314 MWAS] AR “oFsHA HLg 0 &2 41253t
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T 0 2025F 9EHEE 2FE 1T UL

A, A sxdndAme, A, 2

Kidney Neoplasms, Percutaneous Microwave Ablation, Safety, Effectiveness
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ME

1. H7HHE

=

MWAE= H 9o w2t A1) & (percutaneous), 7§E-&5Hopen), B737d5Hlaparoscopic) 5 A
7R 2 EET, o 7]e2 201949 Mo 4957w 7} §lo] §o] e = SAE I APget
A= FYollA] thefet thA| JE57|so] B8E I U= FAIRANA, Blarls tH] & 71e9] A3E
AT RS AES TR0 A7, WHEUE S &5 87 i Qb o = wha = qick
olZ A= 49 AXE AA AWt A TIeE FAHESIICeH, o] E}E} 20259 A2x¢
=71 B7HIE](2025. 2. 14.)004 “AlgRtolA 9] A S xHmdA] = A7t A9
NEESH X B0 S2uudx 5e o] F7HA|9A 4 35 493 :ruéo}oﬂ et Ao
AHP7HE X Poict. & HilA= o] T FuA MWAE t o2 3t 57 23E AlAski

B 7= A EAOIA F A MWAZE AV S5 A& 202 282 v g4 bd/d &
gt 278 AAE ez dEsaL, 1T 712 A= leA 7 dalsaS 2745] A8l =l

i

1.1 Gty 2=ol=

MWA+= A9 2|25 A3t 4254 ZA|&(minimally invasive ablation therapy) % sH1Z,
VFIE R 7 E(Radiofrequency ablation, RFA) & W&A|#<&(Cryoablation, CA) I &4 3221

IAZH(thermal ablation technique) ©f] &3t} & 2|5 AR |0} o]85l0] 2AS 71950 24
%S JA]7 = Y E 71802 61, RFARTH B 2 25(2F 150°C oV)E BT 4= o] B2
AlEAZE Wl 2|27 7Fsott. T3 A& W 7FE AL RFAQF 2] 22]9] A7|1- ko] PR A

oo} Hrh Fdstal 412 4 Aol 7hssith= X}an‘% 7RItk §5], 49 2717 AAY 8
Q17 H-9J0] 923t Aol vw A QAR & Shilo] 7hs5to] X2 xj,% o)} shofe 2= 9}, thal
d A HR7H A o & Yol QIR A 2283, B 5)°l Y= 1A 7ol Jlenw



NEC/\ el drslis 350mex|2s- 2

A& Al Fo7F F a5, RFAC] Blsf] A4 <A L A7 2 A7) o] Alghzol g 2= gyet
oFAAJo] gt 71491 ASEo] 8tEt Mahmood et al., 2024).

an

Al & s T AL ThIS1o] A, )2 E 543 AR, B4ohS B} A1 52
5910] MR, G faslo] Hjo] Rl s F ol ARIet F, FTiuhe WA 24
NI, o) AN 24 o) 0] 7| SHeHIA) 811052 F95S) AP} RS, o} 51 59
AARCHAZEAAE7H, 2025)

to o o

2 7]g0l 285 o] et AFofREIAA SRS (& 1. DI Er.

=59 =2H 27|

BERHS(SE) A35110.01(3)

DHEHEFIZEYH) MW-100 (Mi-BLATOR™ Generator), SMW10 (STARwave Generator) & 671

- Z1|(Percutaneous), 22 (Laparoscopic) L Qs A| HEES HH|(Ablation) 2 2115H= b
MERE *|§01| MESIA| %42)

559 SEH 27

ERYS(SE) A351100)

DHH(HEY) AFx Microwave Ablation System and Accessories(%x)

AE5H =ZHIE 018510 =

A AFYFEIAA 77]7] AR ZHo]A]

[v]]]
Olor

1.2 Uie] 23 3 HSH o

ARt g MWAL @A) Hag a2 AlRstso] & 3714 g0 2 Sajs]o] glon, A7 E4A}
B71Y Q07| B o] AA|E FAAHO] 29 Y82 (I 1.2)9 A} E3t o 714 23lslo]
Ao A2 T Y919] A7 agFolH| 8RS SA) PR (& 1.3)0] AT

Ha 2, AR tist MWAE He 9] A19l=7|&g7} Qlo] Fo] FFo2 AR o(BRAEX R
IIA] A12019-198%, 2019.9.6. 714, 2019.10.1. AI&), sl 7]&2] v]-8-2 ¥ 7|20 2 1] & Al&9]
A5 9F 479 9, A 2AFH]= oF 90T~100% ¥ 520 7 3H1E| E}.



H1.2 AEY IRCAX2E B2 ALEHYALIIY B8 of
e Aot AL BR|EE
- 2y Hh=sst =270
HIRRHS A691Lt Xt330-37K2) XI330-3LK2)
HSEDIZE Q0842 R3300 R3310
UK} 2019-10-01
At S5 EAP} 024 bom DlSte] 2Lk 2l K0 MFQY #iXt
=5 A B Ljo IEES WHAH SUS MAKHO2 IAAIY
A JUHOR BTSN +AHUISNOR HITI0  +LH(ITYE)22 T0]
Qo A3 oY REot Al oY REot A3

EX: AZFEFAAE7IYHIRA). 87 1AAFEY: F200Ex]82e P94 [JIEY]. 20259 3¢¥ 14E Q1-8]. o&71s:
https://biz.hira.or.kr/

OO — - —-O (==} [
=5 —= e S| F7PHE(8)
HS == = He ol¢ Hel
H2E A9 20 =55
HOY M| ¥ 25 5 - M1E MX| & 2=
(Hl:=7]
Xt-327 NESE—r
R3271 7t HelEs
R3274 L} Oj2oidE
R3275 Cf. O|AE ANz
R3273 2f ZRHNMAE [EOE 3 2ANE T3]
A-329 R3290 AIREHEN= 22,516.6 2,118,810 1,850,860
A-330-1 R3303  AlLjA|ZSH AROIZH|HE 10,204.50 960,240 838,810
[ZU MEHRE, HAZ &
A-330-1 R3305  AlLjA|Z6 A=k Fe 11,637.24 1,085,650 948,360
[ZU M2 MRS, SAME 28]
At=330-2 R3307 AN AFSHHE [RLz 8k A 13,624.68 1,272,670 1,111,730
Xt+-330-3 MEX HAGtE BRlES [REE HE M)
7t 7H=E=0t
R3299 (1) =0t 8,578.52 807,240 705,150
R3300 (2) 2x4imt 12,309.08 1,158,280 1,011,810
L. S5Zdot
R3309 (1) =0t 8,578.52 807,240 705,150
R3310 (2) 3=} 11,273.90 1,060,870 926,710
(B HARMAE]
A-677-3 FOH YEHHE [Rez E A
M6880 Cf. At 14,913.34 1,403,350 1,225,880
=690 JIH IFMAEX| S [Rrs Sk A1)
M6890 L}, ARt 7,186.57 676,260 590,740
=691 ALA IxCMAR|2s [RER M M)
Q0842 L}, MEH 5,727.58 538,970 470,810

SA: AFEIAAPEVMY, 20259 19
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1.2.2 I 0|22

A1Ato]| it AT 2] MWAE 2020W5E] 2024 A7FA] A7E OF 14~29A AFREQl oW, &7 H2
H2510] 422021309 14, BAA5H= 2020F0] 14 AFLE ALt & 7142 x3sto] A9
A g2E A5t EXme 9 FH A8AE0] =Y o] 833 of (1

= 20204 20214 20224 20234 20244 H|ZZ
X691Lt (Q0842) LA IXUMHR|ZS[RE Hr APH]-MAQt
BIRt(H) 14 24 21 27 26 AZEEHHA 9H(93)),
ZAIREHE)) 14 26 22 28 29 ZEHH2 173(203])
T2 ZH(FE) 6,774 12,755 10,380 13,602 13,942 (20244 7|%)
X330-3712) (R3300) MEA0 HA|St= AX|m&[RER UE MY -IlEsc-=2=HL
BRp(R) - 1 - - -
EMNEEE) - 1 - - -
T22H(HY) - 753 - - -
X1330-3LH2) (R3310) AlEA0| MASH= HX|2e-S2AF6SEHT
BIXt(H) 1 - - - - ZaEE 19
ZENEEHE]) 1 - - - -
T2 2H(HY) 934 - - - -
X690Lt (M6890) LY NFMAX|ZS[Rr T W AY]-AEY
BEXt(H) 300 296 331 222 250
SANEEH(E]) 334 321 356 242 279

ZI2ZH(HY) 196,282 196,663 221,277 150,453 178,785
Xt330-37K1) (R3299) PO HASH= EX|2S[Fra He M| -/HESoH-0F0

SIRI(Z) 8 7 6 6 4

SNEH(E)) 10 7 5 6 4

Z22HHY) 5383 4,508 4,095 3,942 2,964

XI330-3LK1) (R3310) AEA0| HAGH= HX|2s-SAF6H-0F

EE) i - - - - zEwey
SANEE(E) 1 - - - -

rE2FS) 934 - . . .

X677-3Ct (M6880) ALY USH A= [RER He ME-LAXe

ERA(D) . - 5 110 126

SMEH(=)) - - 5 118 136

PEECTEE) - - 6,609 167233 179,746

XI330-2 (R3307) A&t WEHAS[REE B MHF]

) - : - - -

SMNEEK(E]) - - - - -

PREECTERE) - - - - -

X329 (R3290) AME2E =

SR(R) 1185 1,086 929 890 862 jymmsisiel 54 6%
EAI224(3) 1320 1,257 1,070 1,033 1,060  ZarH 45.4%
FEZN(RY) 2167336 1,986862 1723295 1663919 1651714 (202447IF)

S B9 g HHo|E/PA ARI(2025). AHAERGT AH) 54 [RIEH. [20259 3¢¥ 14Y 18], o875t
https://opendata.hira.or.kr/
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1.2.3 =9 XS =ig

tl= P EHF F=(Current procedural terminology, CPT)?} Y& A g H,Hol= AL A 7S
At MWAS] diis] Exo] F=r EAskA] 2otttk o, vl=9etd@3)(American Amedical
Association, AMA)= g A& RFASF 53 W2 7HEsto], B CPT Z=8 &80l S
HAokal Ut Premera Blue Cross, 2024)(3E 1.5).

H1.5 29 HIISK Hg

=7t

o= CPT 50592 Ablation, 1 or more renal tumor(s), percutaneous. unilateral. radiofrequency

& He

HI

CPT, current procedural terminology
Z&4: CPT Professional 2023 and e/M Companion 2023 Bundle

A FFE Aol EAol= BE S (mass)E EZolk= N o=, A TS, 5L 1891
o]/ oAy MIFTULE FEET. FAHATFol= T (simple cystt AF(adenoma) 5°I
%o, PgFYol= UMM &3] Ytz AM| ZUS(renal cell carcinoma, RCC)Z frotof|A]
F& YRS k= Al A ZE(neuroblastoma; Wilm's tumor) 5°] ZIEHFAA 5, 2010).

APSO] o] FoF2 HhAY H9o]| Uqﬂ’r*]fq;“(cortex)ﬂ*ﬂ 719k AN ZAFRCOT A Hpelvis)ll
A RSk A9t 0 = FLEE o] F AN EFE 0] oF 85%F AFAoHH, AU 2F 5~10% FE=
BuEro A19Qk0] g2 g 241 QKurothelial cell carcinoma)P|E2, ARFA 0 2 “A1XJQF o]z}
2 T AN ELFS nfetth. AR HE Bl |4 ol HIs) 2] o2 EEAT, EA
Al o T} oF 28 Ak w2 WABES Hols ACE dHA ItHHeHIges], 2022).

AGE S5 ] AR A7 Em A A 2 F5d o= TAsE A7 Bk A A1 3o
3 255 SXEe S BT ‘/}E]rurt 739-= AA Aget eAke] 10% mIvte &
E—T’—Q‘:‘i EHE“\'E_\C_)_‘ a7 /ﬂ%}’él?}, SEEA, o] Al 78 = A% 529 B QAHAL

|

N

e
'h‘
i)
e

“ =
L0-20%64 el % @1, A 9E, AL B7h IREEE, W) ol 59 240

Zute]y|z SeTfahAgsls], 2022).

AAjete] ek g Aole FEI elgkoLt, Felo] 8 91Haclo R Seluly glom, 1 Jolw
T o Tl ofAl, MEA| g, WiEk WehRd 1o 5 T 944 44 aglo] Bow
85t 5102 LelA Ik, AT AAANA Birt B IASES F7P} BEE 4 90w
2SI A9 AMEGSNH FYo] 24P 79 AABKEEHA(Computed Tomography
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CT)Z Bal 712 s Bz} T3 257} Ei= CT Aot AIRSIAARR E7lshH, Hol o RE
@;?_3]-7] SRl %f',— XA &9, A7183E 9/ HMagnetic Resonance Imaging, MR]) & F71=

K 7]40] 9 #3591 AR} s}, ‘A5 A LJet A1to] obA ARBE(C64) 9 U] SR} AR
£ HRItHIE 1.6)(EAL]Z ] gloE 7/HHtA|AH], 2025).

= 20204 20214 20224 20234 20244
SRt () 33,951 36,340 39,165 43,541 45,678
QAUFOHIEZH(TF) 89,884,395 98,411,843 121,303,346 151,668,600 155,460,168

EA: = ho| B /A A - Ay AR 73 ) EAl (Co4o= £3)

A1 53] 9] Brolle 253HAAY, CT, MRI 50| 8 AT g o 2 S-8Hct. @*}7“*} A
B0 F7HR Qs) B0 gliz EAtollA] 9-A5] WA R = A F7 9] Rl 6] F76ke 7415
= FHoH E/g0] wet 3/ S (cystic mass)2F 1187 S (solid mass)= FHEEIL
g S 2 AmY 71 HAARE 87 HA] ghe Be d¥(simple cyst)oll sigskARL
< St 53 g8 (complex cyst), THEY, IEF 5 It B
AHERS B &= Qlrk ¥, 134 F79 oF 90%= T HoE RIEH, o] F oF 90%7}

A ZFFSoIRR, F 37 THet LFY FUE 3| 25k 2ol ddHez ¢ 6}3}
ZZIRARE AV 71373 AA] LB GRJAAIE TESh= H] A 121 AR B85, Z2ZutolA
gFdol FH=E 7B CT = MRIE F7H 2.2 AJ3¥she o] AdriHieilgets], 2022).

A1ZRFS] TNM B 7](Tumor-Node - Metastasis staging system)= 20174 U= A3](American
Joint Committee on Cancer, AJCC)2} ZA¥AEH Union for International Cancer Control,
UICC)oll 23l 7R =UeE. o] T T B7I(T stage)= 52 712t 3 ool wpet A Feh. SUo]
A Wol| =3k 7%, 2717} 7em B[R] T1, 7em oVdolH T22 ERdct. o] A% Hlolout
A= ZHHGerota's fascia) Woll 531 73-9-= T30l s, 59 A 34 ol whet AlEFl
=, AW (renal vein), A9 A8l Z&](renal pelvis and calyces) = A AW=22](perirenal
fat tissuey& HHTE 4= T3a, A9} 5 st W(inferior vena cava below the diaphragm)<
3 9= T3b, A9 AR ol ® £+ oty H 3 (inferior vena cava above the
diaphragm or its wall)}2 ZHet F+= T3c2E 29T $HH, $Uo] AZRE S Hol 5=
FAl(ipsilateral adrenal gland)7HA] 23t 4-9= T4=2 A oJHrhHigH41Aers], 2022).



H 1.7 TNM 7| ESAA-2LUSHT) HF

T = Primary tumour

TX  Primary tumour cannot be assessed

TO No evidence of primary tumour

T1 Tumour £ 7cm or less in greatest dimension, limited to the kidney

T1a  Tumour < 4cm or less
T1b  Tumour ) 4cm but £ 7cm
T2 Tumour ) 7cm in greatest dimension, limited to the kidney
T2a  Tumour ) 7cm but < 10cm
T2b  Tumours ) 10cm, limited to the kidney

Tumour extends into major veins or perinephric tissues but not into the ipsilateral adrenal gland and
not beyond Gerota fascia

T3a  Tumour extends into the renal vein or its segmental branches, or invades the pelvicalyceal
system or invades perirenal and/or renal sinus fat, but not beyond Gerota fascia

T3

T3b  Tumour grossly extends into the vena cava below diaphragm

Tumour grossly extends into vena cava above the diaphragm or invades the wall of the vena
cava

Tumour invades beyond Gerota fascia (including contiguous extension into the ipsilateral adrenal
gland)

£4: Edge &, 2019

T3c

T4

ZX| A8 A&(radical nephrectomy)o QA 7<4_°E /\] ’Gﬂﬂcﬂ %}q-. ZLEib]-Z} 5% A%} 9K (small
renal massy& 22 A EEa(nephron-sparing surgery)2] W34 1-8/3

TR EA & T} H] w5t o %2 7‘}017]' A ke A7 SAE O —‘*]E‘ = 7= AEAIE(partial
nephrectomy)e] ‘@] A|B= 1L it ojo] mehEFe] B7171 cTla 1 ¢ F- AldAlso] A% o=
AHE, sReH Ee 754 @Y A, FEAE Be A Y, 7} d A e A T4
4P A%K chronic kidney disease)©] S5 FAIAE 4175 HES 9Jsl Fi AldAl&o0] Ao,
HHH, 4 717F AU 87171 T1b T T200 sfigolal P erF e 739 12|l by AESo]
glom Bt Ago] 4/ 7162 A5k EAlA = ZA4IEAlE o HQQEK‘_H"?} 17

242 A FHsmall renal mass)2] < A== &2 AA0|X|9t RFASF CASF 22 4354
A& (minimally invasive therapy)”} WiQHd X mfoz &85 Q. T F-HH| e o|ss]

(BEuropean Association of Urology, FAU) ¥ t]=4]12]5}+5](American Urological Association,
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AUA)9] 7to|EgRlIofA=, 22 A1 SFolHA] 0] ofE 1Y S}, E5|E-AthH(von
Hippel-Lindau disease)@} Zo] th/d 41 S% WY 7Hs/d0] =2 AL T G54 A SUolH
S AE 7R e 5 A FAIR Qlel 4171552] @AIRE ASh | el d Rl 7ol ol 2tt HA%s A
ZAI&(minimally invasive ablation therapy)< 1188 22 Hilstal QIS & A+, 2014).

1.3.4.3 SS&A|

S5 l(active surveillance)= £719] cTla At Ao 18T 4= Ql= A& M=o,

7|hofrgo] AA] 92 ghAjof| A Aeiz] o 2 A gx|ofof gttt = A dE LB (American Society
of Clinical Oncology, ASCO)2} AUAS] #EA T Ao A=, £9F9] 5.7] 7} 2cm oJsto|HA &
o] =2 A5 3~/ 7HE 0 & Y FAAE S5l —u—qu}?—-_}ol 7FsSt 7350l 2ol S s A E AR
A= darstar QITHAiRhAsle], 2022). FHellA= 5aAl 8 ol et Bt A 52| 3]o] Al =
UA| o, AA| A dolA = X =mAre] wto] whet A|ghA 0 2 Al 1 It & =5t 2015).

AR AE-4R1 Pt a o tigh §ESo] W2 A o= A Qlrk. ot ol f-= A ol= AN
A AR, APlE7RI(cytokine) Hi7H R0l 71RIRE Q1 E|HE-a
(interferon-e) ¥ QIE|&71-2(interleukin-2, IL-2)Z o|-€3t WYX E(immunotherapy)7} 44
07 AL} I3Y FZLofl+= thFst A X5 A (targeted therapy)?t H H3IHFA A A (immune
checkpoint inhibitor)7} A EHA], 0|23t AP EZIR] 715t 2| &S Aot A2 EEA 2R
AFar IHRHIes], 2022).

12
o
i
=
u=
18
=,
el
1o
)_.h‘
Mo
[\) B~
)
o
rl

1.4 23 Wit & U9 ATz X
1.4.1 2t W tA

T wIAEARL 5, 2012)0041= = 1524 58 And gL BAA
HEHES £33 AgEE= RFA, CA, MWA, 274 % 3459 2235 H(high-intensity focused
ultrasound, HIFU) 5-& AAISIAL et T3t thekRIE sl G/F215ts] waba](2022)0fl A= AIAaEStol
et AVg-s WA A S A5HHA], RFAY CAQF 22 54X Al A MAsS HPFo 2N A&
E=AE T ESES OIS 4 okl 7okl Qv o, s mabAfofl A= MWAS] gt H414 %1
T A= ] UA] FATHHRRIE R F32Jets], 2022).

rz
N
O
=
|
0
)
1o
1::

e 01N

1.4.2 U JYTEXIF

et 7|5 ee)(2017)0014 et A3 AmA3ol =, 7] Tla Age] A= 3l

AFA]
A4Zr&E(thermal ablation)S AEZQ1 &4 g0 Hlg] ¥4 FAY AJEL(distant



recurrence-free survival rate)olAl= -FeJgt Zjo|7} §lout, AUES =54 A=l Hsf| =2
Hol=Z o2 HuEQlt s AR oA= 4|A7ke] 7t ak Axt oF 8%2] AdEo|
AATsEH, ol2et e 1S o SR AE 9] ARl St AR 4] F-8/3 RSl QIrHHRH|
7]EFets, 2017).

o

20254 v|=2=HSAAYEY A A7 A Z(National Comprehensive Cancer Network, NCCN,
2025)° A= GAZE(thermal ablation)-= CA, RFA, MWAS 94} 171(T1) A% ol X|w
O R A5t %U:}- 55| TUY 2717} 3cm o5kl 7-5-oll Aot A w0 &2 HAlsh, &0
4 U T1b RN = A& 7HsT2 BAISITE E3L Al A = AlE 5
= AT A dFstaL Qi) vyl A 5= 2841 2 Ao vls) 5Ugt =4
3l AjAleo] RS 4= Alth= ol ¥ AF= o] ArHMotzer et al., 2025).
20259 7178€ EAU AWM St 7Hol EgRlof A=, sioFstAY SREEISRE: 7H 22 Al S 249
A% 5834 TA(active surveillance) T Y AA&(tumor ablation)& 1T 4= okl
HASIRACHERE E). o] A, A== I A4 ¢ °”ﬂ5-4 2t ojefo] Hfsh et FE3]
Zsfiof Setar BAISIATHRE A1), 3, A 3emE 2ok SOl gt RFA, 2743 4emE
2 Fol e CAR DA ARE Y ek AXSHArKeRE Aw). 53 93
7to|EgRRIoA = EA] AR E= =4 &2ks 5 AT MWAS] tigt ZA7F 7P At Ze=
B7Fol3lh. 185782 o2 jt A+tof|A S F28717 407199 A}, 59 =4 XPE 3.2%, ¥4
o] WAYE 4.3%5 BILEOH, cT1b TU A E Y55t 25 Bt AN 0 & ¢Tla 4%
ZJollA CA, RFA, MWA 7ol 1%, St A3}, Al7)%s BE S|4 ©r] A4 9] 540
EolE| kAl ksl tHEuropean Association of Urology, 2025).

9,
i}
Mo
2
i)

k)
2
X
é
_I_a
FIF
L

~{
fj
ne
N
i)

2021 ofrlof FARG& £QFX| 7 513](Asian Conference on Tumor Ablation, ACTA) |4 g,
iRk, G2, S9] AR} Rholsto] npgh AN EQ A = 7o =il V\]O} SR} AlA A A
ALRIAAIA B8 et A -E ARSI A R0l A= 3em RI9he] 2R A1 Sl 2e FH 2
AR 7Eo] L 7101, 3emE 2 Iok= 7-9oll= CA 2 MWAS ?ﬂ%ﬁ}dﬂflﬂ7 1% C). RFA=
Aol A 28 A mEE A TA7FSFSI = AR0] Qo CAdfl HIs 8 241w &40
7Fs/gol &rhe Aol AAHAHZ AL E B)(Park et al., 2021).

20214 AUA 7Iol=gRIoAE 3em vlwte] Tla A% £ Telof Qlo] &9 giA] A|gHoz
A EmEd I HT 5 el HASIEHERAR ). EL o|gheZ |Aslsr] {8l 7Fssithd <24
HAEE o= FuA o] Ao Hchal A6t RFASE CA B A g5aS A3 3EjoA &
7hset Ao, ek g 9 FHTWES ol Ale A BES WAl Algsfof gt
AABFITHAETT Q7). A Aloflis &4 AAof Hlof] 12} Al& & T X2 B =4 A o]
E& 5 90H, o]l 37 A& B9l 1Y 7Hs TS SRt A drgsfiof shtal ©geks| 7|&st At st

A1)(Campbell et al., 2021).

r
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2020¢ Eo] oledllAd JAFe]sts](Society of Interventional Radiology, SIR) Ealo]] whZH, AAIA|E
Hstage T1a) TAIOI|A] F 324 PAZ<(thermal ablation)2 A8 A& (nephrectomy)©| B]3l TS
o] A1, 714 A& A gefehd At Fogt bdstal ARl A gH o= AAE ATt E3t Tla
ARbo] YAl E= YF SRt A= 55 A E T RFAE -4 T Esfjof etrtal AstirhE &
EE) T2 A 77t ofEE 199 Tlb AFg) SRt A= H 1l QR ms-2 245 A= ticte] €
RO, F7t A 4 o] " a3hE PAISHILE ok& ] oligometastatic RCC TR} 5 YA AIRto]|

v

EH? =2 AA|7} 27150k Ho]BA|&(metastasectomy) ] 2-85:01 sldoA] F= ¢, H1| 4
AR 72 AR AT 02 THE 4= QITkal oF3It) RFA, CA, MWA 5 FAZ&o] 2gkst
71E2 ”;‘ﬂﬂﬂﬂ A v o] A2 Al&Exe] A dheto]| whet A% =] ojof Jhrhal A|AJStITHE IS

F-lN

: 2FsH(Morris et al., 2020).

|2} Zro] Z+=9] 24l R A| - A= 3~4cm ©[51e] &2 A1 §°J°1 A dREE0| &H E
tieto @ QAFA AS Bkl 9lom, Bixte] MAAE, Al7] &
AT} AP AEe] 5844 385802 okl ol

)

Oll‘
1::
P
rick
In
(0}
=
S,
ol
>,
X
ol

1.5 & XA 20

AL a2 A= MWA, RFA, CA5 HIE3 A2r ] g4 aufel P dS vlashr] #1s]
PubMed % Googles 28310 ¥dl 22 7] AMSHITE 11 23, AgedolA 34 wdet
H=&2] A2 5ol gt A1 £ E 9 el A7) oh ZRIE YTk
Huang 52025} =14: RCC 3AFE t-0 & FAAAIR| & (stereotactic body radiotherapy,
SBRT), MWA, RFA, CAS Z3RH HI-I54] 9 22352 2AZ li‘ﬂ«l WA Aot g vk
AAA EAaE 9 weREAS ST $ 1331 AH8,9107 T4t 23HE w4t 2, BE
AAleo] ANEJA =2 FAFEE(ocal control rate)l—]r OHE*O] AJZ-8(cancer-specific
survival}g HHC E3HFF] 270 weh A& 8 4dold 2 AABHAET, MWAE 4cm
o]Re] 22 SO St A& 8IS HolH AV —;‘f—é—tﬂﬂl/ﬂ X*‘*OJ tijte] & <= 312, 4em
ol FYIME FaEEC| tha AshE = 3lo] AR A= Ago] Basital Hisioi.
Castellana 5(2023)2 YA A1 5% SRS giAfo 2 712 MWA, RFA, CAS Blwgt ;‘<ﬂ741Xq
0 9 e AR SISl F 10% 4 ATHMWA 5087, RFA 9 CA 1,7507)8 ZFs19e
SAAEE, 7188 AT E, A BEE, dECI BEE, A5 HSE 24619 1 243, MWAE
RFA 9 CA}F-FARHSF5H et QPaAS B3l om, St AEat A4 85 SHolA o 945t
S UEhsict ot o] A7 ] 2] ol e E o] Rlof 4714 A& Aof] izt 7t
o7 S40] " asitral AASI.
Wu 5{2023)> 2A3H4 0 & SRIE AN $h4F T AR SRS B0 2 3 1] MWAS]
A5l QP ol Hiet AAIA A B HEREAS SR & 2789 AK1,5847 €L, 1,6837H
S A% A3 MWAE ©71014 St 717 54 Al 52 7164 383 o3t 9 235
Bt} E31 T1bo} -2 2 ZfoA = obdata Gkl A& {402 118 71ssicha Brletglh

10



it 7] 4 Avel HESHE H| Wit E4o] &% 9 sitial AJAeFT)
McClure §(2023)2 AA1ZY SRS tiAto 2 T4 MWALF CAE H]
HEREAS =351t & 99H 9] TEAHMWA 41, CA 62H)E A3
S ALE, S, APFLY Y=E(disease-free survival) L FHS ‘%’%‘%0117\1 %/\}?l RERUSS
Vet MWAL CASF 5531 ehaAT G3ts HolHAE Al&A|7to] Zol §840] =thu
Bysigon, 39 2~5d A7 4 A5 53 A EAdo] " asirtal A|otskaict

Mershon S(2019)2 A1Z0kRS A0 2 5t A ZRE(thermal ablation; CA, RFA, MWA Z3hoj| st
508 9] A5 HESIAUH. 1 23}, Al 7HA] G4t B Ald8A|E(partial nephrectomy)oﬂ H| 5}
Aoz o S MMIE(FA|RE 4.9~13%, HFEAIEAE 9~17.6%) €8 9 14E
How HA HFES] R Aol= ATkl E skt

Katsanos =(2014)& B4 Z9F 37] 2.5cm9] -

2 MWAS 2ot & ]i%jﬂr FEd dAlES v

ne
R
%“i
rlo
)
s
2
i)
é
HI
L
-Lr'
oo
il
oZ
i
o
AT
o)
e
H
4
it
o
N

Xé*]“?’ﬂ]@l—]*g(o estlmated
Glomerular Flltratlon Rate, eGFR) e A e SEFoA g Ho) 24 Sy 59 22 =80

T 7Hefgt Rjo 7 ittt ol wiet, A2 At FollA] AR Ea A AT RARESYE
JAE HolHAM = A P85 ES A7 |5 a7t FoloHA W2 AmH o g F7HE ]l

QoFslH, TR0 A2 B3z AT MWA, RFA, CAE 4 AR} X Rof|A fARE 59t ane}
AE Hlom, 53] 22 FU(cTla, <3~4dem)olre a4 dAlEt vlaste] 47|16 2
S A SHoIA DA 587901 Rl Ut tiRt, thF-E9] A7t &7] 40 714 3714 At
AEo] Basith= Ho] 3EH & A=A

1.6 &3 =787t

FUHollAl= AR ARt SRRt o= AlE 714 MWAC] thet =787 Ail= ER1EA|
Rl
=9]9] 3¢ vl HALm A 9 A 7|7 American Agency for Healthcare Research and Quality,
AHRQ) B4 (Pierorazio et al., 2016)01A1= QA 7] TI~T2 RCC EAe] 2|8 Agko & BE 214
%(partial nephrectomy), A48 A&(radical nephrectomy), @42F&(thermal ablation), 55
2 Z¥A|(active surveillance)E B|1sl7] 95l & 110114-/] S HESIT E42k&of= RFAQH
CAZ} 3= ou, MWAE AR Rl 9 A B0 2 A¥% 7|&(experimental technique)2
ERE ST 87 Ay}, A e of Eo] A= E% A5 A EE A7t gllo, =4 AEES
Ojilﬁﬁoﬂﬁ Tha A Ut vh, s 1 835 E 7168 A He gAmeo] AEAlE] Bl
S5t o, IR Eait FE AldAleS 2AAIEAlE ) Bls] 4715 BE 23| Hold AL R H ATy
At ol HaA = B A5 g QEEA A Hilsh = ojgrta 22Xl o, $Ete] SRk
2k 7|dofTg, SF 54, S ASE 59 8%10] A& Ao 2ol TR837T ILEARRFO E A A5I3IT.

11
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EST Oﬂt_n.L :T} BAYAATLA(National Institute for Health and Care Excellence, NICE,
2010)°N1x 32tol] thet 7w 2] REAC] Rt 71o|[AAE ISt st A -oflAl= APg Rt ShatollA]
B394 RFA—Q] @7] 2 7] PR Rl it A7 SEsh, A AL, 83t 59,
A Haudit) AA7FuFAE 2L 7] S8 3o] o] o] d 79 7 1] 4 RFAL] A= S (support) &
= QUTHAL TBATSHRIE. oh&E SAF AL H 7] S A E 9] =015 Bl ol Fol Aok sh, 7]
A= Ao gt glofe] 5241} RFAE thE A=Wy} Blwsh= 71 A7-9] "84S A5kt

2. =N

2 ks AP EAoA sk B3 MWAS] /A b 9 aiby 5ol tiet 2AE Al
aL =
[e] o

[e]
714 AFgol that o7& AE t ALE S AR A2 BH o= St

12
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1. ®MAXN S0F

1.1 L2

1 7oA AVgRIoALS) A2 MWAC] ehel A4 B 1S 5o o 714] B ob,
B % A B Sisie, P49 A7) o

491951015} ‘291 903] 2 Feh” o) et 25 SAstec

« Y BRI A A FEUGEN RS AF FF N BH0E A48 A IR R bt

, AR A7 9] Aol AXE a2 AA7 ol
<+ 5cm U]U}—J g 4 ;ﬂo]"é ﬁ;‘c}% SR & 7 9ol 48] of Fof tisl] =2lstitt. &4
A7} o] Lol utH o g v7, $5 FHPAgko 2 Q1% HAInF 9] of#lg, thikd FoF, Tl
7 e e gl o8 #Y S 5 22 A Aol metEH Ry AA| dellA=
Fe0] B/ AR ofdE}, 27] ARlollA Bt g 54l A5 o A mad AEsh=
A= SRR R, & I oA RS A EXF AA| = AASHel. ofof w49 =27,
/g of 7, Ao of i Fof thgt AlgkE F4] Y72 sF3ict
AR F= I A1 F FUHY BIHFARLE, FAHYEE 5 Als 8TES FRAER
AESHL, 475 B A0t & I AR(FES BE, dD7IRE 5)E oA AER HES|=
sttt SHH, AAE B A9 9 vl cost)S Hlwdt Ayk= ALQekal, H-EaIH
(cost-effectiveness) ¥4 A3 HE tjito g x3lalct.

ZF 748400 AIF- 9] 9l A& W el= of <E 2.1 A
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NEC/\ el drslis 350mex|2s- 2

H 2.1 PICOTS-SD

Che 2tXKPatients) ARfot SR}
SMAl=(Intervention)  ZIE IEHMAX| S
- £ X5 MEEHENE(Partial nephrectomy)

HluAl= - IFIEX|2S(Z0H, Ji=4ct, 5440
(Comparators) - USHAH&(ZOH, a25)
- HIARM X |2
QAT OFHY - A5 EE BESEHNLY, £ Hu, QUEY, QRUX S)
ZONE - ZYEE Zi 4F M, HO|
(ExtXE) -AMz2 835
?Ed"-"‘l'ﬁz'k' OlALK] EEI‘M olil'xl-E - ﬂ?l%_‘?:faj ?E:’J—ll' o
(Outcomes) =< ° o TSN X|H: ARG 2H2(GFR) &4, 28 F2(0tElH &5
- ohy MEEEo=o| ot}
- = HE XH Als/eE A0 AIZE JHE7 |7
aud H25 0t
FHEE 71ZKTime) X|StotX| 42
A4 ME(Setting) MBH5HK| b2

ARLB(Study Design) H|wWHT

GFR, glomerular filtration rate

1.3 g1dM

1.3.1 32|

=] glo]gH|o] A= Ovid-MEDLINE, Ovid-EMBASE, EBM Reviews - Cochrane Central Register
of Controlled TrialsE ©]-&sto] A|AA £z A] 9 HAAKPO0E FFHEE Ho[EHo|AE
ZZBIATHIE 2.2). HA0f= Ovid- MEDLINEO]A ARE-E A1 S 7|0 & 7} AFe 9] /o
5132 MeSH term, =2 AR}, Aok AM 5-9] AA7]5= A43] EE5titt 25 AU
20254 4 442 AAAQ] AAMN A 9 HAAN = [R5 3]0f A5

H 2.2 =9| TX} HIO[HH|0]A

=9 Zg ZMA URL F&
Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations  http://ovidsp.tx.ovid.com
and Ovid MEDLINE(R)
Ovid EMBASE http://ovidsp.tx.ovid.com
EBM Reviews - Cochrane Central Register of Controlled Trials  http://ovidsp.tx.ovid.com

1.3.2 =LY

=4 HlojeHo] 2z ot o] 271 HAARE o]-GSFATHE 2.3). AR =79 AA Al ARSRE A
A 7202 5h =2 QA a4 So] ALEA] gz HlolEH|o]A2] - ol 23]
s7gotaL Tkaotsto] ARSI 2t HlofEfHo] 0] E4do] Bharo] G Bl =ES S8t AL
20259 44 4942, A5 W2 [R5 3]00 AlAek
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H 2.3 =L FXt HIO|E{H|0] A

=l & e URL F&
KoreaMed http://www.koreamed.org/
st=ugskaFER(RISS) http://www.riss.kr/

ATANE AEE ARSI 2T 510, 2ol Wl ol Zuhel £Alo R ARtsto] FRIster

AFAES FME e AFEC] His) + W AEAV S92 skt 1A} A HiA
ﬂ’qoﬂ/ﬂl‘* A= 252 HESH] 2 B71e] A2k #i4do] glthal & ‘:}Ql& T2 HiAlstaL, 23}

= B 229 FHE-Z AESIo] ARdo] et At A7 |0l B
-L‘jv:i% ’ﬂ‘a—.ﬂs At 9]@0] EUAG B 4993 2ojE Bol AU ]% o|FLE SISt
ALY Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
SELEE AXSHITE FAIAQ 3] A H HiA] 7|2 (F 2.4 Eh

H 2.4 A5l A= H HiKI7IE

MEHZ|=(inclusion criteria) HiX|7|&=(exclusion criteria)
- AEQ SIKE YO 2 §F ¢ - Q17 T Tt OFHd HRASEHT T= MUMAHT)
- 40N SxHI EX|zEs st G - ¥X7t OFd ATUB A, letter, comment &)
- APHOf| Holst H| W X |22t H| WS A7 - SJMBS(Z20URE A, SI9I=R, 7|BEIN S
= APH0| ojst ATEA 0 sidts AT peer-reviews MX|X| 22 4Q)
- :JI BH 27t
- &5 0= 28 AP 851, B0E 2K EE 5
USH R

HIEYSIE WK T O] W B H 0% AL, QAR A =01 Sl 245, Al
AT BE TE A7, NRAe] HudTel BEYAY B7lo) ASHE Risk of Bias for

Non-randomized Studies (RoBANS ver 2.0)& & 3]-01 B7F5FAtt. RoBANS ver 2.02 & 871
AMFEH S Bl a7, diidt A4, e, w237, HrEAke] w71, 23 J7t, Bdst

Ak, AEA Ao 3)0 & o]2ol4 9L, apr%w el e/ S/ BT 9] 3714 Feh 7t
A7 R A1, 2013). RoBANS ver 2.0 £7:0] 74|20l H/lg= e (B2 49} 2.
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NEC/\ 2ze0iM AA5ls Sx0max|2a-Z0x

1.6 XI2FS

Ao oA A & }oq 3t o] AEA} S4H 0 g Aaidk Al wet BHS Fegt
T2 51 3] ﬁixm 2] AT1E =902 HEsl, @57} JeA] FRlek=Hpal o 2 Magslct
ZQ AuEZ Y808 AN AT, FAXE, Hh—w* Qb Az, maby Axt AR At

52 myslglh. 4RSS PAL (45 4], 4u5E A (23 1o AN,

7 X128k

Az A B4 (quantitative analysis)®] 7Fse 749 F& HA(HEREA)S =35+ 51312,
HAH IR EE B AR EE 2 Al 2 7370l tigt AArE A2 2 2530 Bl A= E HERE
Ao] o3& A o7 wuslal A& HE(qualitative review)S SFHLE

E grlof| A 585t A AZ B3 107 Avko] A 22 Grading of Recommendations Assessment,
Development and Evaluation (GRADE) F ®'H O 2 H7IIAtHA4Y 5, 2011). o] IS B35
FEuEe] A A U A5 AR 125 8 AR O et ZASE A D S Aket TEIgt
o & A AstaLA} 53T

2. #4153 ZH

olz7leAE g gsls A9)usle] ZE oz Tl
Aol wet % AnEFS AR

b
o
o>,
1o
i
)
o
ot
0
g
1o
.
rlo
(M
kl
olrt
o

B25 9=7|aME7t HuSE HA

HISE 29
A3t TICY O27180] UMK O ST SO 277t BRI, 0l FHXOR HES
(Recommended) | 21t SIXH U4 H&0IM HEr Sg7E9 Arge IR

o Mgt | B

W Q=7 [0 UMM O E T Sk SO 2747t Hlw 7|5 THH| HTHMQ R Of5HALE
(Weakly recommended) | QA 9 X 4

ofd, Al et “%*OHM e ez s

THIGHK| 4= HIthe =720 YUAH QMM Y S2| ZHE SRECE HESH A A i
(not recommended) | A0 oliE Q27|59 AR S HIToHK| 42
o= HItthe Q=7 |=0 UMN oMY = S SOl tHet 247t S20tK| g0t SRl Y4
(Seferr;rd HEOIM o Q27 =2 AFR0| thet HuSE2 28 4+ U2
X 2t 25ES MREE °“|—_rl Zol AN AN B 22X S0| A, F7t AL o]

recommendation)

B7t Qe 220 ol = J

m_gll
4>
0
o
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/&4t

o

1. g% 2t

71212} BRIE A2 7] 9io) Fle) HAelo|EHlo] A g ALgStel ZAE G F FEA A
QTS AT 1,214%0] ATAE THo] ASH T,

121489 A=t 258 FEsle] Br7A0 A G 57HS AEekL, olo] js) §E-e HE
- QAT 7)o w2 AT TS A AVl A4 MWAC] thet 917 % 208k Aeisteirt.
73512 MWAC el 17 28%.0 2 0] 5 282 A8 Husleirk. £ 8710] % A7414 8ws
HIAARGE TRsle] (13 3.1)0] 4415 71451om, 25 AeelT BE e Suels & A1 40
(5% 5o] 714stetrt. oA HiAlE s 183 2o Z1estec.

=2| DB
+ MEDLINE (n=581) . K ﬂl’:lﬂ 38( .
- EMBASE (n=1,089) : Rtl)srza( (—38) n=
+ Cochrane (n=48) n=

| |

Reference removed (n=515)
» Duplicates identified by Endnote (n=421)
» Duplicates identified manually (n=94)

v

A
| 13 e oy 281 (0=1.214) |

=| M2l 22 4E Z Hih= 28 2 (n=1,157)
| 2t oy 28 0-57) | [az gz 5 qod 260 2 (28
. X

v

SECMERZEE ~USH U2 28 (1-8)

| | APSOH Ho|st HAMA|T} Opd 28 (n=3)
st =2zt PYES - B2 T 28 (0=1)
(n=1) (n=28)
I
[ I
Ry, gty 29 ZHN 23
(n:26) (n:Z

J8 3.1 g7 MF

oH
ol
oju
|.|-|
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NEC/\ el drslis 350mex|2s- 2

2. I'I A Ol i]l_l-AO'I

_LL-O X

2.1 MEGI7 S

A R Ay 7o AHE A= 268 § 5L SALE 5 YR o R FATES S
2¥(Zhou et al., 2019; Zhou et al., 2018)2 Y3t A1=E a1, HFH o7 2589 A1 E
Aesigict. B 384 FSE A7 FTAEE 202195 2025W7HA17F 23 WO 2 TR,
2014951 202097H4] S A7 8ot A7rd 7P == vl=o] 9H e = 7Y Bk,
ojgtg]o} 5H, F=, A=ofE|of, HE7|d|, ZefA 7} 23, T2l vEstE, gFofo}, iyt 7+
1HA 0|}t
A= R O] Aol A] 22 A% F-F(small renal masses) TS A0 2 oFct, 2R A%
LY FAE BT 7] Tlak g T1bE Fot A4k AR, = 7] Tladl B9 E=
3% 270] 4em TR H-2 HAISHAT,. Cazalas 5(2023)9] 192 T1b (4.1 - 7cm) AT
o= ottt U A2 T1bE Z36HA] 2 B= Y A4 4em 1T L= g o F=e
Aol Bt = SY0] 2. 2emBFE 3.2cmol| FESF T A AR B 50 ool o,
60thel 70t 7t ki), =4k 717k A /R RE 2o 8A7MA o, i RE 2~31 0] itk

B W] F+= FE5 A& A &(partial nephrectomy, PN)°] 10H 02 71 Wek=d| 15 cHoA Z8H
Z BB A@AI&E(robotic-assisted PN, RAPN)Z} MWAE H| w5t 2737351 F5 Al8A1E

(laparoscopic PN, LPN)°] 3, 7i&&5} F-2 418 A4&(Open PN, OPN)e] 1#0]%13l, LPN¥} OPN=
2% 73kst 9471 13, RAPN, LPN, OPNS 25 35t A7} 1Ho| e} ESF B Z<&(thermal
ablation)¥} H| W3t A= RFAS MWAS gt 771 78, CAZF6H AL, 2Hol A= MWA,
RFA, CAY] Al 7HA] A1 55 B stith. A AT 2 izt S442 ol (I 3.1), < 3.2)°] st
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3.1

M=

ro
am

M

— o
H|1 %Xt ot dxs+ SMXE HRX|= Zi-saty
o C CHAEKF x40 _ f
Emolr) = P ) 0 © ZosE AW A2 Nz 1 22 @ fu
Jannello small renal masses . PAMIES|
L] e : AREE . AZAIZH
1 (2025) [y (clinical T1a-b) 373:1568  MWA RFA ZALS TRIFECTA [=Al 24m
Lucignani g : pAlItES) S HEE | _
2 “oopy | OIZ20  smallrenal masses 54121 MWA % Les - TRIFECTA 3y
. A MES
3 Chiooger o Sweel TSI gigr wwa  RAPN ERTES S - - 8y
SH0| MEZ
o M| MEZ
Kula . o PAY MEZ B AlEAlZ
4 (2024) EZ27|04 T1a RCC 5h:b5 MWA LPN . XbE O} 7|7t 2y
o DAZUXH
o US0| HES
Lucignani ) o M| MEZS . AlEAILE
5 (2024) WEEE small renal mass 62:109 MWA  RAPN =PV 1E8 43 X7 (7t 24m
o DAZUXIH
o A MEEZ
Panhelleux small renal tumors
6 oA 41:82  MWA  PN! Sxs MES - MR 23
(2024) (T1a RCC (¢4cm) 0| s s "
- us0|yxg | [ 8E
Sun small renal masses ) PENIES| o PAH MES rimary AEAIZE MWAT1y;
O :
T opgy U (<dem) 88191 MWA — “cp . PHo| gz Seconday izt Ay
e echnica
effectiveness
o IAZURIH
Aarts . PENIpS] o Xi=QF Primary MWA1.6y;
[E[l= = : e ) -
8 (2023) 2= TlaRCC 101:87  MWA RFA o XHE efficacy rate RFA 4.3y
o MO
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H|1 %Xt o7 IR =X{X|E HRX|E  Za- Zi-8349

o - CHAEX} X0
(BHax) =27t heskh 24 (I:C) 0] © oMY =gty ZHut Alg Mz MIs B 422 i
5:384
Cazalas T1b RCC (CA 67, RAPN Local
9 oA g RFA 9, MWA - recurrenceZt - - - 30m
(2023) (4.1-7cm) RngFé’)“ CA, RFA CERE 1S
. . JlaxNZ
G A X _ =7 oo . A&
10 Eggr;%\)/lc 3Z20[EJOF  small renal masses  28:16 MWA T%F|A_| gEE - EY * Primary - . ?AE;\E 3m
efficacy rate ==
Qiu ; T1a small renal , LPN,  oose o K2 ° eGFR B}
. stage
_ . JjAM NT
AmA _ mi=r=)
12 ?2%'39; o= renal tumors 40:200 MWA OC,L_‘ FQ SHES o A TR (primary, - o AN=AlIZt -
secondary)
171:
Koebe 176 4ny  HH/Fe * Primar
13 0 S A o XEX Of Y . _
(2022) = CTeRCC ra . MWA™ Reaca  amz T BEE efficacy rate  * °CT1 &%
CA 83
o A X N
Lucignani g e, . AUN  FR/EL . o BE A L NENZ s,
14 (2022) O|=2|0t T1a renal masses 50:116 MWA CA SHME . DX MAS - » eGFRdrop * X{{7|2t CA 9%6m ’
HoOO O— =
- WA yZE " BRE
Luzzago AN  =Q sh=
15 EE : cHS  THESS |, paqme . . ~
(2022) |[&2|0}  small renal masses  270:162  MWA RFA  (TRIFECTA) IATHE TRIFECTA TRIFECTA 22m
Gumus =25} o Rt .
16 SERT small renal mass 13:23 MWA  ZAo™ SHHZ o UEQ|MZES ¢ J|SH AT _ _ MWA16m;
(2021) nee RFA 50
RFA . A MEE "
Yeaman localized _
0 : SHH= - — — _
17 (2021) [=2 renal masses 165:114  MWA RAPN FQ gH&
De Cobelli . PEMIIES| = * eGFR ;
18 0 gao T»]a | 28:44 o= %H:ﬁz o XHEt . AX AT e . A MWA20m:;
(2020) IZ=(0t renal masses 8 MWA CA ce He! Bk * Creatinine ABAIZE T 2om
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ot ﬂnxm AR ol AR E=XHX|2  HZX|2 Zi-gaty £/
(EHAE) (:C) © SYSN W N ¥T A5 BA 4a
Hou : =25 US0| HES
19 00 T1a RCC 21011267 N . i e - - - By
o UEO0| HEE
o TR MES
(2020) 0 TR . A o B Creatinine il*ﬂ;i LPN 41m
o DAZUTIH ==
o Q2 ALY
Anglickis small renal masses . = ¢ M AlEAIRE
21 (2019) (4cm) 15:18 OPN FQgHE | 0| - GFR X7 |7t 40m
o UEO0| HES
. D};HI:H‘)\HZF_O
Dreyfuss stage 1 RCC A _ Tlson=
22 178:78 Sl SHEE o DX MES ¢ J2X AT _ _ 32
201 HOoOO TV oTE =271 oo m
(2019) (T1a, T1b) CA . Zarjes
o A4 HO|
27:270 o UASO0| HEE
Zhou (RFA PAMIIES| S B2AH MES eGFR
=) = o OL— 2 M A
(2019) TeRCe amca RracA 2B L ongms C MU L olpgege TAEMZ
23 26) (=RH0|MES)
38: 346
Zhou RFA Ay .
on T1 RCC g oo BB : IEHET - eGFR NgARE 1m
41)
JIEX 8
Abboud 17:61 PENIES| = Treatment ;
24 RCC L SHA= KHet _ _ MWA12m:;
(2018) (E9) RFA e et effectiveness RFA 41m
rates
Novosel . palIiES) = Techni Creatini INEINF,
25 I T1a R : o= SHH= AKHEE que reatinine SAI
(2018) small T1a RCC 6:6 RFA see =AM effectiveness & Urea 7|zt 12m
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M1 Xt fiay X+ Sixz Hux|z  Z3-
(Bmar) =7t (I:C) () (© o

T: laparoscopic, robot-assisted laparoscopy, open 25 AR5} 01 ZF WlHE Q1Y &5 AABIA= 92

- not reported; AKI: acute kidney injury; CA, cryoablation; CKD, chronic kidney disease; eGRF, estimated glomerular filtration rate; LPN, laparoscopic partial nephrectomy; MWA,
microwave ablation; NSS, Nephron sparing surgery; OPN, open partial nephrectomy; PN, partial nephrectomy: RAPN, robotic-assisted partial nephrectomy:; RCC, renal cell
carcinoma; RFA, radiofrequency ablation; TRIFECTA: (simultaneously) (i) the absence of perioperative complications (Clavien-Dindo Grade =III), (ii) the absence of residual disease
(complete ablation), and (iii) the absence of acute kidney injury (AKI: >30% decrease in eGFR)

o AR ol — fh

[

0x
-
-

O

ostx ZM  AE M4BT s EA 22

rH

H3.2 YA EY

o (gllll—rgg) AR SX= ga;__j T &M %xﬂzﬂl :ﬂi‘ %xll:'t__f ¢(:TJZL'E ;ﬁ;ea"iwﬂ:ﬁz ER
(1 Sl it o Ao 4 N om &3 158 60 @Gro 676970 676875  MWA Sn
2 L‘(Jggz”;”i small renal masses (fg_%g) (1?éf03rfo) ”E%jg’)” 54 121 (6%(?7) (ﬁ% 7461-79)  75(68-80)  MWA @gﬁ
3 Ché‘g;%%ij)““i stage 1F§F(Za &T1D) 594 13mm 33+ 14mm mean+SD 71 87 (2?1) (‘5‘% 70+10  56+12  MWA  RAPN
4 (2'%12'1) T1aRCC (Zg’rzg; (?8%) (mr?rjd:sgx) 55 55 (gg) (g;» 64+13  56+13 MWA  LPN
5 L‘ggf)”i small renal mass (1235_?1) (2.5;32.7) r?%j%a)n 62 109 (6‘54) (677‘.19) 73(61-79) 65(53-73) MWA  RAPN
6 o HaReCWamy  ames ysemar 3 a8 D e ose s MWA A
7 (250“21) small (rinfc'nrgasses 222+ 083 261+ 075 oonesp 88 191 (726_50) (é ﬁ) 716477) 726575 MWA  oni
8 égrzt?f) T1aRCC (22.'16—?2) (12.'86_?0) Q1-03) 101 87 (28) (g% 68(60-73) 655972 MWA  So
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Z=of 57 Ty A LI A ol + i i
ot ﬂlx‘llf CHAIRE Eo| 2 37| MAN| = 24 (%) (mean =SD/(range)) SNXE HEAE
(FHAE) o i CIQIAM]  EME HWE EME  HEF S Hl
384
RAPN
- - mean+SD 5 308 - - - - MWA CiA';'EA
CA 67, ’
9 Cazalas T1b RCC RFA9
(2023) (4.1-7cm) 0N thermal ablation(MWA, RFA, CA)2H RAPNS| QI1&HK EMDt HIAISI U2
e ZEUF7|: thermal ablation vs. RAPN:
e ZUFT|:4.6 + 0.55cm vs. 5.2 + 0.78cm
o M%) 58(71.6) vs. 222(72.1)
e 4= 76.6 + 9vs.60.45 + 29
Grbanovic 2.4cm 2.6cm mean x| = P _ 20
10 (2023) small renal masses (1.4-4) (1.2-3.7) (range) 28 16 MA| = 30 (69.8) M 69 (52-81) MWA REA
{3cm: {3cm:
Qiu Tlasmallrenal  2.2(1.9—2.5) 2.3(2.0—2.6) median _ _ LPN,
1 (2023) Masses 3-dom: 3-dem: (I0R) 126 80 78 b8 67 (59-73) 55 (46-61) MWA OPN
3.4(3.1—3.6) 3.5(3.2—3.9)
Guidry 25mm 30mm 20 116 ~ ~ PANIES
12 (2022) renal tumors (10-61) (3-67) (range) 40 200 (50) (59) 67 (34-81) 66 (45-89) MWA CA
CA: 2.6cm CA: 55 CA: 67
Koebe 2.5ecm (2.2-3.1) RFA:93 118 (66.3) . (59-73) PANIES]
18 02 cTa RCC 193  RFA27em QR 17V cass g9.0) RFass O7®1T73) geaizg MWAL pea o
(2.2-3.2) 62.4) (64-75)
Lucignani 2.5¢cm 2.4cm median i = _ _ 30y
14 (2022) T1a renal masses (1.7-3.4) (1.8-3) (I0R) 50 116 HHZE96(57.8) 72(59-78) 75(67-80) MWA CA
Luzzago oy B median | = X B PENIES
15 (2022) small renal masses MA| 2.5cm (1.8—3.3) (I0R) 270 162 MA| S 286 (66.2) MA 67 (59— 76) MWA REA
Gumus 203 +7.70 28.9 + 6.92 7 1 =dzst,
" - : : - ’ 751]1 X
16 (2021) small renal mass m o mean * SD 13 23 (53.9) (60.8) 62.8 +13.8 621119 MWA %F|A_|
Yeaman localized 110 82
17 (2021) renal masses 2.9cm 3.4cm mean 165 114 (66.7) (72.2) 67.2 57.4 MWA RAPN
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NEC

LM Aok SEELEX | z=-F0H

Z=of 57 My 2 LiM A ol + i i
ot ﬂlx‘llf CHAIRE o) Y 37| H = =2 (%) (mean +SD/(range)) SUXE @K
(EHag) o HlZZ TN BNE HEE M2 HaE W2 bl Z
De Cobelli 22.28mm 21.84mm median 24 33 ~ ~ RENIES
18 (2020) T1a renal masses (10.5) (12) (IOR) 28 44 (87.5) (75) 69.9 (34-89) 66.2 (44-85) MWA CA
nephron
Hou 257 +0.84 241 +0.58 157 966 62.96 + 50.93 sparing
19 (2020) TaRCC cm cm mean + 5D 210 1267 (75) (76) 14.8 13.36 MWA surgery
(NSS)
20 u cT1a RCC 23+06  23*08 s sp 185 1770 137 1350 6324152 509+ 132 MWA  LPN
(2020) cm cm
91 Anglickis  small renal masses 3.2cm 3cm median 15 18 9 10 75(71-79) 715 (70-75) MWA OPN
(2019) ({4cm) (2.35-3.4) (2.5-3.5) (IOR) :
Dreyfuss stage 1 RCC 3 i median x| = o B PENIES
22 (2019) (T1a, T1b) MA| 2.7cm (2.0-3.5) (I0R) 178 78 MA = 167 (65.2) MA 67 (61-74) MWA CA
CA: 2.4cm CA:15
CA: 26 CA: 67
Zhou 2.2cm (1.3-3.9 mean . 20 (58) . - . RIS
2 9019 Tla RCC (12-35) RFA:24cm  (ange) 2/ F;EQ' (74)  Rra.  6761773) (57% @ggﬁ* MWA " rea, ca
(0.4-3.9) 159(65)
CA:2.9cm CA:23
CA: 41 CA: 72
Zhou 2.5cm (1.3-6.1) mean i 28 (56) ~ - . RENIES
(2018) T1TRCC (12-6.9) FRFA:27cm  (range) S0 F;'Bé' (74)  RFa; 09(61°88) (4722 ?gf;g' MWA " rea, ca
0.4-6.1) 210 (69)
Abboud A T1a (4em) or 17 61 = ~ _ B Ay
24 (2018) RCC T1b (between 4 and 7cm) lesions lesions B & 66 (48-86) MWA RFA
Novosel _ B _ o . ZOx
25 (2018) small T1a RCC 6 6 ™ =7 A 64 +12.9 MWA RFA

- not reported; CA, cryoablation; IQR, interquartile range; LPN, laparoscopic partial nephrectomy; MWA, microwave ablation; NSS, Nephron sparing surgery; OPN, open partial
nephrectomy: PN, partial nephrectomy; Q1, first quartile; Q3, third quartile; RAPN, robotic-assisted partial nephrectomy; RCC, renal cell carcinoma; RFA, radiofrequency ablation;
SD, standard deviation
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B BT PRI T F 73 7R BH0] SARE A9 W, Aok Ak B9 B,
T 8o e o] AXEIA ke A9 B2 BT £4 2, 2 771 54
717k9] Fol7t 2 A7} T FRlslol, AL 76.0%0A

o) 41 3ol Holth A% 3 A% Aol ¥2T A% BIHIE BN, 1 25
1 of A7Ae] BT A AR AT20.0%)014] HIEBSF] w2’ 0= FekEglc)
R PR T TEE A IS s Qo) 2, o1, SHEY 52 e

39 ‘;*%gi w7stgict. Wh, 2 1 712 B4 Mol YgigolE B BA B3
2 S0l w0 BriEUr,

1w 27 PEIH I 7 GO, BE A7) 9 ] hE e FAR O F1esha e

o715 F3H 07 FESHOP, o) AN erheel o G 4

s A A A

=

9
ﬁ
—o
rlo
re
ﬁ
O8]
[\.)
o
&
e e
E

A3} 77} FEo A= thiER] A7t 578 AR E 7HEe 2 Big/do] ASH A2 XA H(d|
AE AR, A715 5)E ARESHo] 3715 skl R g, HE AoA BEEdS B o8
B7lsk3ich

EHR Avpatg 50 A9, tiie] A7t 25 glo] 23S Harsto] BiEE o] WteH
A4 gET AL o 7F ZEHEo] it 1A FEIT gl IR AH12.0%)= EEAE
Byrletant. Tt 7 7+ 22T 7]719] Zfol7} Sof| e BLslal 322 &40 st 91 glo] AELS
AT 1H(4.0%)2 == o0& H7H=| ot

AEA] At 31 ol Ae teo] A7 AR HoJH 9 2w d s 253 o, Kaplan-Meier
HAS TS A ARISHA] 92 3% AR el doll thet paks AAISHA] 2ar gkt AARE
B, FAE Y 2 RS 2 A, S AT VIS HAISHA 2 A T2 B E
B7F5FATH28. %). B3 AR R EFoIU S Y] Qlo] AE HArs 3H(12.0%) w5 28
B7HE A

A vEHANE B7F 2= (OE 3.2)00, ZF 2HE AlF B7F 2k (LE 3.3)00 AAISHAH.
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NEC/\ o dsts I20mEx|za-Z0x

mgeaziss @l |
a2 o

L

LT

=3 5%
xtel £718
Zupg7t
2oHs AR ]
e ZHap I

0% 10% 20% 30% 40% 50% 60% 70% B0% S0% 100%

M Low risk of bias O Unclear risk of bias W High risk of bias ‘

O3 3.2 HIEEAY T

Author(yean) T |wvz e | meus | wasy | VUL | amys | EREG ) MR
Jannello(2025) %] [x] (V] (] [v] [v] Q o
Lucignani(2025) <] o [x] (] (7] [v] L) [ %)

Chlorogiannis(2024) [ x ] (] [ ] [ ] (] © [~} [ %)

Kula(2024) %] @ %] ] @ @ ) /]

Lucignani(2024) ') (1) [x] (] (] (] (/] )
Panhelleux(2024) @ (v ] (v ] (] /] © (/] (V]

Sun(2024) e /] @ (<] @ e LX) o

Aarts(2023) ] Q L] (] L) Q@ (<) e
Cazalas(2023) [x] @ [¥] Y] Y] o @ 1]
Grbanovic(2023) <] Q Q @ (/] (%] [v] )

Qiu(2023) ) Q Q /] e o © L)

Guidry(2022) (] @ Q (] [ /] (V] [ ) L]

Koebe(2022) (<] O <] («] (] o 1) L7
Lucignani(2022) [ @ [x] (@] (] (] 7] )
Luzzago(2022) O L] 4] (<] o L) L] @)

Gumus(2021) @ @ @ @ 0 Q L) L)
Yeaman(2021) [ ) Q (] [v] (/] [ ] ]
De Cabelli(2020) e ) (V] @ (] (7] [¢] ()

Hou(2020) %] (4] [} <] Qe e @ o

Yu(2020) (%] @ Y] /] Q @ (<) (]
Anglickis(2019) [x] (] @ (/] @ e © o
Dreyfuss(2019) e (/] (4] (4] /] /] 1] /]

Zhou(2019), Zhou(2018) | @ (] (/] (4] (] (4] @ o
Abboud(2018) [x] @] [x] Q@ @ L] e e
Abboud(2018) [x] (1] [x] ] (v 7] @ Y]

L

©
MHE
ot
iz
[x]
A
ojo

I3 33 HISYYH QUE
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A ARE AT MWAL P2 Al T 5SS 0= B7IsHTh & 219H9] A7ollA
A& T FHE50] BaEglon, o] F 18Hok = St e85 (major complication)S A
9] Ao A= St FHE-E Clavien-Dindo ERAA 5+ o402 Aot

Clavien-Dindo &< & & ST 558 HER A& AAR, e 1AM -5 52

Z71 #A] glo] AR IS Hol= H9-E [ 55, UEZ 7Hcgo] 1 93} Ao (=302 HoJah}
227 = UpAEHY 7jj9lo] W Qs AL [ Begn o] & MAluly) WQsiA] ok

AL = Ta, AAuE7 Q35 A= hE /\1]7,:%1:} EE_‘G}-B-Q}X]_A1 B2E Qol= AHAH $=30]

FEFE Vo7, Aol o]2& A= VEFo® FREHC[EA 5., 2016).

L Aol A= B4 A< (acute kidney injury, AKDE A& T HF 08 31 Ha1sl)

P B7F Ak vl A =20 7ol wet Eeto] AlASk

8 A W2 8] 757 A1 29 ol ssick Andlckis 52019
QAT Al Tt Soie g Eo] BE WAsHA] QigkoLt, Usi] 7Hol AL FTiet EE 5ol
BIEQIT}, BE AT MWAZS] 55 2P vl & BH AVEAS ZHTH I oD 1?; 1ol
BAd 02 golat ol7} SRIEIRT. YeiA] GHolAE 2 7FAol7t-FolalA] AL BAE Solde

HI15EA] 29kt Hou 6(2020)2 w8414 HAKT) A
MWA- 15898 % 289(17.72%)°14 AKIZ}
4478(27.85%)°l14] AYsto] Kt AldAlETolA] o w&
$HZ 0 2= Clavien-Dindo 59 320l sigsl=<&d ¢ 4l

428] HAHZ 5ol Ha= Ut

T
o

E°]

=

oTi

A o2 ol xjolg Bslglsd|,
R AT 1589 3
BB BETHp=0.032). F8 FTe

TA(collecting system) 4, 55

LT

Al

il

oz
ol
iz
)

rﬂE

Jo

H3.3 ANz 2 883 [vs. B2 MUENE

H1xxt H Sii= Hlw ot

: T xE A1 p
(Emor) X8 Event Total (%) Event Total (%)
Complication 2 55 3.6 6 b5 11 0.271
Kul CD Grade 1 302 1 bb 1.818 1 5b 1.818  )0.999
ua LPN  CD Grade 2 = 55 1818 2 55  3.636 -
(2024) O|LH
CD Grade 3A 0 55 0 2 bh 3.636 -
CD Grade 3B 0 55 0 1 bb 1.818 -
A SHS 12 62 19.7 38 109 34.9 0.053
Clavien-Dindo ) 2 3 62 4.8 6 109 55 1
Postoperative
Ltécigna)ni RAPN _ bleeding(3a) Ng 2 62 32 4 109 3.6 1
2024 Collecting system £
damage(3a) 1 62 1.6 1 109 0.9 1
Pulmonary
embolism(4a) 0 62 0 1 109 0.9 1
Panhelleux PN X &H3 30 2 41 49 32 82 39 0.0001
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NEC

LN HAlols SEELEX|2E-F0H

! B e B e 3
(Emor) x|2 Event Total (%) Event Total (%)
CD IHI 2 41 100 18 82 56.2 -
(2024) CD> I 0 41 0 14 82 48.8 0.5
X 2HS
{ 3cm group 8 62 12.9 8 36 22.2 -
3-4cm group 7 64 10.9 12 44 27.3 -
. CD 1-3A O[LH
(2%;*3) PN {3cm group 6 62 97 8 36 22 -
3-4cm group 4 64 6.3 8 44 18.2 -
CD 3B+
{ 3cm group 2 62 3.2 0 36 0 -
3-4cm group 3 64 4.7 4 44 9.1 -
Yeaman Clavien-Dindo NES
(2021) RAPN Grade >3 5 5 165 3 7 114 6 -
AKl incidence 28 158 17.72 44 158 27.85 0.032
Hou NSS AKl stage 1 Al_% 24 28 85.71 35 44 79.55 -
(2020) AK| stage 2 s 3 28 10.71 6 44 13.64 -
AKl stage 3 1 28 3.57 3 44 6.82 -
Yu Major INF
(2020) LPN complication 5 4 185 2.2 9 185 49 0.17
Anglickis Major and minor ~ Al&
(2019) OPN complications = 0 15 0 0 18 0 }
-: not reported: AKI: acute kidney injury; CD, Clavien-Dindo; LPN, laparoscopic partial nephrectomy; NSS,
Nephron sparing surgery: OPN, open partial nephrectomy: PN, partial nephrectomy; RAPN, robotic-assisted
partial nephrectomy
2.3.2. IFMEX|2 =1} H|W
RFAS} H| W gF 8H O] A F 6HOA SHiRE TS5 23T Al B 850 HE QI o] F
Novosel 5(2018)2 FHher &85 TAsHA] ggkor, ZAulet eEo]l MWATAl § RI¥SHA

e Ql o B2 0 & §-0151%] U9tth Gumus $(2021)S MWAR} RFA 5 o] ZojlA] grgZo]
HAIRE=AE B8] FaolA] o, A gt 5 298(6%)°14 F/94154, @7 Feoted A5,
A B2 9 Au)st £¥o] WAty B sttt i, 23t gHE S B st #H
Aol 2 21 S DB EY Alol7t BAF SR FookA] PAY 594 A At A=A
ororom, Ao vk Egt Atuict A= X] Yt

H34 Nz A S

J—

vs. IFIEX| 2 2]

HI1 XX} X|E Sz Hw=
(BETaE) - Event Total (%) Event Total (%) P
Jannello  AKI 25 373 6.7 16 158 10.1 0.2
(2025)  Clavien-Dindo Grade 2| 19 373 5.1 8 158 5.1 0.9
Complication grade | 4 55 7 4 55 7
Complication grade I 5 55 9 2 55 4
Aarts Complication grade llla NA 55 NA NA 55 NA NS
(2023)  Complication grade Illb 0 55 0 1 55 2
Complication grade [Va 0 55 0 1 55 2
Total grade I-IVa 9 55 16 8 55 15
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T RIXE — BTz HZZ

(Emoir) - Event Total (%) Event Total (%) P

Gr(gaoréog\)/lc Ablation related complications ' 5 27 18.5 0 16 0 0.14
Koebe  All complications 20 171 11.7 15 93 16.1 -
(2022)  High-grade complications 7 171 4.1 3 93 3.2 -
((5;02#)5 Complications MWA 13%, RFA 23 TH & 2H0|A LA -

Zhou Clavien-Dindo grade | 5 38 13 59 347 17 -

(2018)  Clavien-Dindo grade II-IV 0 38 0 12 300 4 -
Abboud o
(2018) Complication rates 1 17 6 8 61 13 0.45
Novosel  Major complication 0 6 0 0 6 0 -
(2018)  Minor complication 123 = SHOIA 2, MWAOIM & BH0| 2h NS

-: not reported; TFive out of 27 (18.5%) patients treated with MWA developed perirenal hematomas, four (80%) of
which corresponded to Clavien-Dindo grade 1, and one (20%) corresponded to Clavien-Dindo grade 2 complications

AKI: acute kidney injury; eGFR, estimated glomerular filtration rate;: MWA, microwave ablation: NA, not available;
NS, not significant; RFA, radiofrequency ablation

23.3. 4SHAH=T} H|

CA®} Blwgk 7HO| A F 6HOA St 52 T Al T S0l HArEUr Sun
5(2024)2 MWAT-A CATEE T QA H85(ERE S5, A4Rhe] HAEC] foloHA Raton,
FTUHE FHS(ESE E AR SN = BAA OJgt Zo]7} glgiet. 1 29 A-solAl=
T 7SS S ) TAEY Rofgh Zfo 7| W= A] QAL SAA o) do] HalE|A]
Autt. S, YF AtoA HarE 38 SRt S 2= 59, A8 W (rupture), HMHS,
= A A 29| 4 T5(needle tract tumor seeding), 2159 Y 329} 3Z(perinephric and

retroperitoneal hematoma), 84 43 (hemorrhagic shock) 5°] AU}t

)
;

H 3.5 Alg 23 HES [vs. dSH7E]

{1|1I‘|Il XE A Sz HlW D
(ETeiT) Event Total (%) Event Total (%)
Lucignani Overall complication INES 12 54 22.2 42 121 34.7 0.113
(2025)  Clavien-Dindo ) 2 z 3 54 5.6 2 118 1.7 0.172

Overall adverse event 4 38 4.5 25 191 13.1 0.01
S Overall adverse event (PSM) Al - - 45 - - 9.4 0.2
(20U2r11) Adverse event - Mild = 3 88 3.4 17 191 8.9 0.054
Adverse event — Moderate o 0 88 0 3 191 1.6 0.083
Adverse event — Severe 1 88 1.1 5 191 2.6 0.36
Guidry A . NS _
(2022) Major complication s 3 40 7.5 9 200 45
Koebe  All complications A& 20 171 1.7 38 83 9.6 -
(2022)  High-grade complications = 7 171 4.1 5 83 6 -
Overall complications A 12 50 24 42 116 36.2 0.12
Lucignani ('\é?ésirecnor;g!‘)’at"’”s 2 3 50 54 2 116 17 015
(2022) Bleeding (3a) 2 50 36 2 116 17 03
Collecting system 1 50 18 0 116 0 03

rupture (3a)
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NEC/\ el drslis 350mex|2s- 2

§1|1 X{X} X|E AJH Sz H| w3+ p
(Emoir) Event Total (%) Event Total (%)
De Cobelli o A&
(2020) Complications s 2 32 6.2 5 51 9.8 NS
Zhou Clavien-Dindo grade | NE 5 38 13 6 46 13 -
(2018)  Clavien-Dindo grade II-IV = 0 38 0 1 46 2 -

- not reported; NS, not significant; PSM, propensity score matching

Ly

N
»
]

e

AV EF RS 915 MWAY AT L FFo ATk, A% TR, A B AL 2 52 8
A B FH02 BT F (DA BHSEE AE, AL, Aol & o4 2
BB AT, o)X} ByPAS R oSk x| o} uhy A1 Agko 0] ABS LT 417
T 23, IR AIARE AR7RE B 23RS 3k 4

N

A=o] Sl met FEste] 245kl

I
Rl

AZ ATjoll= AR BZEE(overall survival), FE°] B=EE(cancer-specific survival, CSS), 21
MZG(disease free survival, DFS), At yZE(recurrence-free survival, RFS), F&o]

AJ=-E(metastasis-free survival, MFS), 52138 A& (progression-free survival, PFS)°] A3

7t AR AEE

EEHF FE AEA ST v W ek 283 Rt FE R of B AR AlE ) v w gt lﬁd(PanhelleuX CF
2024)°N A= - 7F A BEE&2] F-oftt Ao |7t Yl BHA, B3 5f it A1 EAS(LPN) 2 Bl w gk
1ol A= MWAT2] 5 AA| AEE0] Et T f-2loH| @A Ear=|ich RFAQFH| WS AoflA=
MWAS] AA| BEE0] WO EAH §-24d-2 HAlE|X] Ut} CAQFH| WA A 5 1HoA =
S A Hoflis MWARS] 4| A2&0] CATET F-2lokA koL, WA Fofl= R0t xjo|7}
AU} CAL} H| W thE 1HOIA = 39 HA| BE&2] 7 7F 727t Zpol7} Bl ] ot
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H 3.6 Hx 4=E=

M1 XXt

(EmoiT) Hu X|2 INES S H| w7 p
5 98% (95%CI 95-100) 100% 0.39"
84 98% (95% Cl 93-100) 99.9% (95% CI 100-100) ’
Chlorogiannis 54 98% (95% Cl 95-100) 100% +
(2024) RAPN RE 98% 99.9% 0.44
T1a 8 Kaplan—-Meier plots M|A| 1
T1b 84 Kaplan-Meier plots H|A| 0.4
Lucignani L=
(2024) RAPN 24 86.4% 94.5% 0.118
Panhelleux L= e e olo
(2024) PN 24 Kaplan-Meier method AlZ(figure S) 0.54
14 98.3% 98.6%
Yu LPN 34 94% 97.6% 0.042
(2020) 54 86.3% 91.9%
7274 HR=2.4 (95% CI 1.0-5.7) (MWAOIA| worse) 0.049
Gumus 1116+8.05 7i& _
(2021) RFA C:49.6 + 247 Ji& 60% 84.7%
Sun CA 1114 91.2%(52/57) 70.8%(80/113) {0.001"
(2024) C:3.94 Kaplan-Meier method AlZ(figure 912) 0.197
Lucignani " o o
(2022) CA 34 88% 80% 0.23

g A A 1A% A
- not reported; C, control; CA, cryoablation; CI, confidence interval; HR, hazard ratio; I, intervention; LPN,
laparoscopic partial nephrectomy; MWA, microwave ablation; OS, overall survival; PN, partial nephrectomy; PSM,
propensity score matching: RAPN, robotic-assisted partial nephrectomy: RFA, radiofrequency ablation

UEo] FE&2 FE AEAET Blwet 29, RFASL H|weh 18, CAS} BlwEk 29| A-ofA
HIE I F2 AEAls vt AtolA= Y
FHH R EkoH, EAFCE Fott Aol i3It CAtH

ABE-80] 100%, CAC] 98.99 A

AT

%
i
)
X
5
e
o
18
S~

H3.7 Y50 YZE=

H1XX (EHAT) HluX|Z A Szt H| w7t p
Lucignani (2024) RAPN 24 75% 100% 0.221
Yu (2020) LPN 721E Kaplan-Meier plots H|A| 0.23

Zhou (2019) RFA 24 100% 100% -
100% 98.2% 0.31°

: 4 C: 5|

Sun(2024) CA [:1.19, C: 3.94 100% 98.9% 0767

Zhou (2019) CA 24 100% 100% -

g 1A A RS R T
- not reported; C, control; CA, cryoablation; CI, confidence interval; I, intervention; LPN, laparoscopic partial
nephrectomy; RAPN, robotic-assisted partial nephrectomy; RFA, radiofrequency ablation
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4L T = o
H1 XX} - -
(EnHAL) HW X2 Al SX= H|u ot p
Lucignani
(2024) RAPN 24 83.2% 96.5% 0.027
82.9%(155/185) 94.6%(1674/1770)
HR 5.1 (95% Cl 3.3-8.0) 0.001"
v (MWAUIM worse)
(ZO;O) LPN 7274 155/185 (82.9%) 169/185 (91.4%)
HR 3.1 (95% Cl 1.5-6.6) 0.003"
(MWAOIA worse)
Kaplan-Meier plots HIA| 0.002
Zhou(2019) RFA 24 100% 100% -
: & .
Sun(2024) CA L Kaplan-Meier plots HIA| 0.32
Zhou(2019) CA 24 100% 100% -

3R WA A 1A A

-1 not reported; C, control; CA, cryoablation; CI, confidence interval; DFS, disease free survival; HR, hazard ratio;
I, intervention; LPN, laparoscopic partial nephrectomy; MWA, microwave ablation; PSM, propensity score
matching; RAPN, robotic-assisted partial nephrectomy: RFA, radiofrequency ablation

2 FAT AEe

EA el BE A-AET) vwst 3H, RFAS H|wst 118, CA9 vt 21He] AtolA
HIEQle} o] F of2] HEH O] FE Ald A& Bl Wt Panhelleux 5(2024)9] AtoflA= MWAT-]

24 FAE BEgo] Fi AldAlEwE T 5AH 0 = FolshA Wkt WA AF-EolAls o 3 -Relet

Zo|7}F HATE|A] QR

H39 Y MES

M1 XX} H|xd

(EmolT) 32 AlH Szt Hat p
54 97% 95%
- (95%Cl| 93-100) (95%CI 93-100) 0.98"
L 97% ’
Chlorogiannis gy 8d (95%C] 93-100) 95%
( ) 8¢ 97% 95% 0.671
Tla 84 Kaplan-Meier plots HA| 0.22
T1b 84 Kaplan-Meier plots HIA| 0.18
Panhelleux Kaplan-Meier method At (figure 213)
(2024) PN 2 F()recurrence rate 17.1% vs?4.9%) 0.003
Qiu PN (3cm 3674 Kaplan-Meier plots HA| 0.78
(2023) 3-4cm = Kaplan-Meier plots HIA| 0.23
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M1 XXt H|u

) A Al 1z uz2 p

e
nggz“;”i CA 3 92% 86.5% 0.561
L%;ggz“z"")”i CA 3 95% 91% 0.7

g I A 1A% A T
- not reported; CA, cryoablation: CI, confidence interval; PN, partial nephrectomy; PSM, propensity score
matching; RAPN, robotic-assisted partial nephrectomy; RFA, radiofrequency ablation: RFS, recurrence-free survival

of. 0] Y28
FHo] &2 Fit AldA e Blw e 219 fAtollA BaE|Qlom, HE - 7H-Rofek Aol = Iit.
o] & Chlorogiannia 5(2024)> 22HE % i AdA&ET} H|wste] 8| AIFQ] FAo] &S
AABIR O™, MWAT-L 97%, ZEEZ HE AHA| &L 95%% Kot
H 3.10 FH0| 4=
HI1 %Xt _ ~
(@) HR X|= AP Szt Hlnat p
5L 97% 95%
- (95% CI 93-100) (95% CI 93-100) .
0.67
GE S7% 95%
Chl L = (95% CI 93-100)
?;%%‘ji;‘”'s RAPN E 97% 97%
= (95% CI 93-100) (95% CI 93-100) 0.671
84 97% 95%
Tla 84 Kaplan-Meier plots HIA| 0.22
T1b 84 Kaplan-Meier plots HIA| 0.18
Pa(nzfz)ezlléle)ux PN 24 Kaplan-Meier method At (figure SIS 0.55

IR oA A TR A %
- not reported; CA, cryoablation; Cl, confidence interval; MFS, metastasis-free survival; PN, partial nephrectomy;
PSM, propensity score matching; RAPN, robotic-assisted partial nephrectomy

FRY Y22 HE A8A&T v e 19, RFA 9 CA9H ¥ w3t 13 9] Aol Bl E|glch RFA
9 CAQ}H| W3 Ao A= 218 A BEEo] Al AZAHMWA, RFA, CA) 257 100%2 UERRTH
==

i AEAleY} Bt Aol E MWAREO] 7t AEAlew T tha 52 &S HloY,

33



NEC

APRIQIOIN AIAIBHE JREHIIR RS-

H3.11 2 M=

K1 XK} _ -

el H| X2 AE e H @2 p
. (3em - 91.4% 89.9% NS

ﬂ

Qiu(2023) PN 3-4cm 3d 91.4% 96.2% NS
Zhou RFA 2u 100% 100% -
(2019) CA 24 100% 100% -

-: not reported: CA, cryoablation: CI, confidence interval; NS, not significant; PFS, progression-free survival: PN,
partial nephrectomy; RAPN, robotic-assisted partial nephrectomy: RFA, radiofrequency ablation: RFS,
recurrence-free survival

2.41.2. T

Z 1699 ﬁ?—oﬂ/ﬂ A (local recurrence) v F4AFUY A A(local tumor progression)©]
—’Q k. o] T H-& AZGA| &I v et 2HO| A MWARLOA] &t E ot Afdto] F-oloHA Wttt
FER X PR AEAETH] 103 Lucignani 5(2024)2] Aol A+ 2d 23 A| FASYRZH Y]
A#H|(hazard ratio)7} 3.46 (95% CI, 1.06-11.25)0].0.H, of 3] HIH o] H2 A8 A&} v w et
Panhelleux 5(2024)2] Aol A= 2@ S22 Al A9 2130H]719.6 (95% CI, 2.23-41.51) 0.2

H 1 %o] MWATLOA] T =
Yol f-2olgt xto| 7k RAAY, BAA

312 T

2 Aol ¥

QI U R] AT ofA e MWAS} vl x| & 7 At
folgo] BarsA] gkglet.

{1|1 XXt XE =x7|74 X Hw= :
(Emoir) Event Total (%) Event Total (%)
vs. 22 AMENE
Kioopa) ~ otmor LIRS 1 55 18 1 85 18 )09%
Lucignani Local tumor 214 9 62 14.5 4 109 3.7 0.027
(2024) progression = HR=3.46 (95% ClI 1.06-11.25) 0.04
Panhelleux Recurrence 14 7 41 17.1 4 82 49 0.04
(2024) = HR=9.6 (95% Cl 2.23-41.51) 0.002
C(Jgézlg)s Local recurrence 2560417; 2 1 5 20 3 75 4 -
Overall {3cm 2 62 3.2 3 36 8.3 NS
Qiu recurrence  3-4cm 25.6~ 6 64 9.4 2 44 4.6 NS
(2023) Local (3cm  36.17H¥ 2 62 3.2 2 36 56 NS
recurrence  3-4cm 4 64 6.3 1 44 2.3 NS
6 18 32 17 1770 1 0.90%
Yu Local tumor I:42.0 HR=1.0 (95% CI 0.4-2.5) '
(2020) progression C4067Me 6 185 3.2 1 185 05 01+
HR=6.0 (95% Cl| 0.7-50.2) )
A&%Hcg;s Recurrence 4070 0 15 0 0 18 0 NA
vs. RFA
sznonzeg')o Local recurrence E 17 373 46 21 158 133 029
Aarts |ﬁeculrrence 11.624: 2 101 1.98 7 87 8.046 NS
(2023) ocal tumor C:4268 11 101 1089 14 87 1609 NS

progression
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{1|1 XX} X|E =x47|7} M= Hw= p
(EHAT) Event Total (%) Event Total (%)
Cazalas 30.1+ -
(2023) Local recurrence 20.474 1 5 20 1 9 1.1
116 *
Gumus 8.05711¥, )
(2021) Recurrence status Ci496 + 3 13 23 7 23 304
24.7 IH¥
vs. CA
Lucignani o
(2025) Local recurrence 2471 5 54 93 10 121 8.3 0.779
Sun 4l
(2024) Local recurrence 0.8-1.34 2 57 35 3 M3 27 0.77
Cazalas 30.1+ B
(2023) Local recurrence 20.474 1 5 20 9 61 14.7
Guidry ~ )
(2022) Local recurrence 0 40 0 30 200 15
Lucignani I: 24 JH¥; ~ .
(2022) Local recurrence C: 2671 3 7.1 1 9.5 0.46
De Cobelli . I: 20 70E;
(2020) Disease recurrence C: 2274 1 30 3 3 47 6 0.06
D(rzeg%is Recurrence 31.674 HR=1.47 (95% CI 0.71-3.03) 0.30

gara o A A I

- not reported; C, control; CA, cryoablation; CI, confidence interval; HR, hazard ratio; I, intervention; LPN,
laparoscopic partial nephrectomy; MWA, microwave ablation; NA, not available; NS, not significant; OPN, open
partial nephrectomy; PN, partial nephrectomy; PSM, propensity score matching; RAPN, robotic-assisted partial
nephrectomy: RFA, radiofrequency ablation: TA, thermal ablation

2.4.1.3. HO|

Zole FE AldAsT v w et 33, RFAR}H w3t 1919] I-oflA HalEict. Ft AR e ) vl w ]t
AolAte ARk o= MWAO|A o] 2ol ¥ #3kon, RFA} B| Wt Aol A= RFATOIA]
7o) Aol o kTt U A1 o= o T A 22 [olRt Alole iAWY, el A 2t

H 3.13 HO|
{ﬂﬂ'le XE =5 7|7t M= H|u 3t "
(" toT) Event Total (%) Event Total (%)
vs. 28 MAEN=
Pa&%%'g“ Metastases 21 > 4 48 3 & 37 083
8 185 4.3 39 1770 2.2 081
Yu (2020) Distant. |:42.0, HR=0.9 (95% Cl 0.4-2.0) )
metastasis C:40.6 7H¥ 8 185 43 8 185 43 0.76
HR=0.8 (95% Cl 0.3-2.5) '
Anglickis (2019)  Metastases 4070 0 15 0 0 18 0 -
vs. RFA
Aarts (2023) Metastases l:_1 .62, 3 101 2.97 5 87 b5.747 -
C: 4.26\4

AR 1Y A TS A 5
- not reported: C, control; Cl, confidence interval; HR, hazard ratio; |, intervention; LPN, laparoscopic partial nephrectomy;
OPN, open partial nephrectomy; PN, partial nephrectomy; PSM, propensity score matching; RFA, radiofrequency ablation
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242 NM& 83

A& A2 71€4 As{technical success) Ta=-F8-8(primary/secondary technical efficacy rate
E+= effectiveness) @ B7IAEY, 7164 Aot 882 BF HSH AFE Q%o 3.2 &= A&
Z ShUeE Hargt B Uit AP E AAIGEZE A 3] AR A 2ofli= 2ol 7t Qlon, tiA|R 7]&4]
A Z-8 Al&o] E3 Hojo] A5Hs] 3= A=A S(complete ablation), TaS2 A& T 44 7|[THEE
178 W FAARE Sl &Rlsto] Aleo] %S B 0 2 AATE=AIE Q9o tHSun et al., 2024).

A& A3 RFAS Hlwgh 7H, CAS HwEE 5H Q] dAtol4 Bu= ek Jannello 5(2025)2]
A+ W = MWAS] & A42Mg0] RFARTH F-Ol5HA w=A VYERHO™(94.4% vs. 84.2%), 1 2]
AEolA= MWASH B[R A& 7 A& AJ3E2] 798 Aol 7} gAY A4 R-o)/do] HalEA]
o}o

&%

.—@

H3.14 Nz 43

H1KIXE XIE ey Hl2
(ETAE) = Event Total (%) Event Total (%) P
vs. RFA
Jannello Complete ablation 352 373 94.4 133 158 84.2 <0.001
(2025) Secondary efficacy 372 373 99.7 156 158 98.7 0.2
Aarts : . ~
(2023) Primary efficacy 92 101 91 80 87 92
Grbanovic Technical success 28 28 100 16 16 100 -
(2023) Primary efficacy 25 28 89.3 13 16 81.3 0.65
Koebe , A ~
(2022) Primary efficacy 170 171 99.4 85 93 914
Gumus _
(2021) Overall Success 10 13 76.9 18 23 80
Technical success 46 46 100 347 347 100 -
52838812; Primary efficacy 26 27 96 232 244 95 033
Secondary efficacy 1 1 100 12 12 100 -
Primary treatment
Abboud SUCCosS 15 17 90.2 54 61 88.2 0.82
(2018) Primary treatment 15 17 82 49 61 803 029
effectiveness
vs. CA
Sun Technical success 88 88 100 191 191 100 -
(2024) Primacy technical 8 8 100 190 191 9948 -
effectiveness
Guidry )
(2022) Technical success 38 40 95 186 200 93 0.93
Koebe . ) ~
(2022) Primary efficacy 170 171 99.4 77 83 92.8
De Cobelli .
(2020) Technical success 30 32 94 47 51 92 0.8
Technical success 46 46 100 46 46 100 -
%Egﬁgglg; Primary efficacy 2 27 9% 23 26 88 033
Secondary efficacy 1 1 100 3 3 100 -

+ Technical success (7127 4%): A8d B42717]9] AYE B ezl met 4a7} AEH 02 SR, Hd Smm
olife] Sef W] 22 AA(ablative margin)”t BAH A2 Ao
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|1 XK} XE =t Hju#
(EmoiT) = Event Total (%) Event Total (%) P

e Primary efficacy (@&} F-84): FHx Al&S 53 SY0] &3] AmH H[EE A9

* Secondary efficacy (CJ&F §-84): YA fEAC] SR UGS W, HHE A&<%(repeat ablation)S B3l E4o]
ABHoE NaH HER F9

CA, cryoablation; RFA, radiofrequency ablation

243. Yls &H 2
eGFR, €7 Zdoted 45, B4 84 5= ZAet Eoohs] At vhg 418 chronic kidney

o
disease, CKD)2.29] o15}2 Al7|% o AyE grisioit.

2.43.1.

HoUstx X2

eGFR 4 H5 A1 28A1&3} v| sk 5H, RFASH B w3t 23, CASHH| IS
°] F Yu 5(2020)9] AAollATE MWATC] B35t F2 AdA&Et eGFR A7t R2oHA|
Alom, Ymz] AEolA= 2 7 eGFR 749] F-2gt 2ol 7} gAY BA1A 5-21/do] B
oottt @ AHloteld Ads-2 FE A} 8]t 23, RFASH Bt 1HS] oA BaTsle:

3 40 Aol HaEQlTh

BE A7olM 2 2t ot Aol IAY SA14

H 3.15 eGFR &4

Soldo] A=A et

H1MX  Hl@ XE X Hluz
(EmeE) X2 = 23} n A3} n P
median 78.5 median 98.3 _
Kila oy PO eGFR (ange.781189) 2°  (ange3671303 20
(2024) ostop 6GER median 77.8 55 median 98.3 55 _
postop (range 6.3,118) (range 51.8,133.9)
Lucignani median 4.0 median0.6
(2024) RAPN GFR drop (I0R 0-12.5) 62 (I0R -8.7-10.9) 109 0.39
(3cm median -2.5 B median -7.0 _ 048
Qiu PN Change (IOR -14.5-3.9) (IOR -17.0-7.0) :
(2023) ineGFR  3-4 median -5.0 _ median =11.0 _ 022
cm (I0R -15.5-0.0) (I0R -17.0-0.0) )
Yu LPN decrease in mean 6.2 185 mean 17 1770 €0.001"
(2020) eGFR mean 6.2 185 mean 16.4 185 ¢0.001°
Anglickis Difference of MD -1.4 MD -0.95
(019) OPN GFR (95%Cl -4.1-0.1) °  (95%Cl-51-0)  '° 0909
Koebe expected mild reduction in eGFR after ablation was _
(2022) RFA eGFR similar across ablation modalities
MD -2
Zhou : MD -0.58 i}
(2019) RFA eGFR change (95°_/00C2|34)3.2, (95%Cl 1.1, 0.09) 0.71
LL(’%?Z”;”' CA  GFRdrop(10%  68.5%(37/54) 54  61.1%(74/121) 121 0.398
Koebe CA oGFR expected mild reduction in eGFR after ablation was _
(2022) similar across ablation modalities
Lucignani median 4.7 median 5.4
(002 A eGFR drop (IQR -1.5-18.3) (IOR -6.4-19.0) 0.83
Zhou MD -2 MD -1.15 %
(0019) CA  eGFRchange  (ggeic) 35 (95%CI -2.6, ~0.61) 0.71
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NEC

LN HAlols SEELEX|2E-F0H

H1MK  H|@ x|E Sz HlZ
Emos) X2 - Zq} n Za} n &
-0.84)

eGFR &9 ml/min/1.73m

R A A HAEES I

- not reported; CA, cryoablation; CI, confidence interval; eGFR, estimated glomerular filtration rate; IQR, interquartile
range; LPN, laparoscopic partial nephrectomy; MD, mean difference; OPN, open partial nephrectomy; PN, partial
nephrectomy; PSM, propensity score matching: RAPN, robotic-assisted partial nephrectomy: RFA, radiofrequency

ablation
H3.16 ¥ I0tElH
H1™Xt  Hlw XE Szt Hlw=
(BmelT) X2 = At n A1t n P
median 0.90 median 0.80 _
Kula PN preop Cr (range, [0.52,7.42) 55 (range, 0.51,1.80 55
(2024) ostop Cr median 0.93 55 median 0.76 55 _
postop (range 0.52,8.80) (range 0.50,1.60
median {0.0001 median 0.1
Qu gy Chenge " OR-01-02 %% (or-01-0p ¥ O
(2023) in Cr 3-4 median 0.1 64 median 0.1 44 0.46
cm (IQrR0-0.2) (IQR 0-0.2) '
Novosel No significant No significant _
(2018) RFA Crlevels change 6 change 6

Creatinine ©@9J: mg/dL

- not reported; CI, confidence interval; Cr, creatinine; IQR, interquartile range; LPN, laparoscopic partial
nephrectomy; OPN, open partial nephrectomy; PN, partial nephrectomy; PSM, propensity score matching; RFA,

radiofrequency ablation

2.4.3.2, 9K ME2IOR of3)
kA A28} 0 72 0] oFSh= KB AL A&} B0 gk 2H O] A+Lof|A B E QL) o] & 1Hoj|A= THY
Adgto = At At glglem, e 1HA= MWAZOIA 28.5%, ~EtollAl 45.4%=
ByE|gloyt & 7F BAR o2 {23t Zjol= ATt
B 3.17 2t MESo = ofst
H1 %Xt H| XE = H|u ot
(ETAL) by I= = Event Total (%) Event Total (%) P
ESKDZ29| 28l == CKD
Kula (2024) LPN CHo] Afat 0 55 0 0 bb 0 -
Hou (2020) NSS CKD ©AH &5 8 8 28.5 20 44 454  0.31

- not reported; CKD, chronic kidney disease: ESKD, early stage kidney disease; NSS, nephron sparing surgery:
LPN, laparoscopic partial nephrectomy:

38



AlEA|7FS BB A A&7} v S 5H, RFAS} B oJ L
FE Ak} 8w ek e A9} RFA Bl A 23, CA H|1 A5- 2Hoj| A= MWA
T-=oA= o 7HFoIst Zpol7t (IAY BAA 5-2)/do] HarE]A] ot

H 3.18 A&zt

354, CA%}H]ig 310

oA HIL= .
oA AlgAREe]

HI1 XXt o XE Szt H|w =t
_ H|Z
(EHAE) T et (min) Za} n Za} n P
Kula Procedure median 32.8 median 113
(2024) LPN time (range 28,37) 55 (range 94,177) %5 €0.001
Lucignani Procedure median 45 medain 230
(2024)  DAPN time (0R30-59) %2  (QR1go-280) 09 <0001
Panhelleux Procedure mean 4.4 mean 157.9 +
(2024) PN time SD 2.3 41 SD 70.4 82 Q00
Yu Procedure mSeSrE)O15 185 mS(eSrz)179 1770 <0.001°
LPN . ' '
(2020) time (hr) mean 0.5 mean 1.8 +
185 185 <0.001
SD 0.1 SD 0.6
Anglickis Operation median 26 median 67.5
(019  OPN time (QR25-30)  '°  (QRss-90) '8 (0000
sz"(;‘zeg')o RFA Opﬁrf;"’” median 105 373 median 115 158 0.002
Grbanovic Procedure mean 5.5 mean 10.6
(2023) RFA duration (range 3-12) 27 (range 9-18) 16 NS
Gumus Duration of mean 28.4 mean 31.9 _
(2021) RFA “ablation SD5.3 13 SD 6.3 23
Zhou ca Ablation time (%?13??—175) 38 (rar?wggligi%) 305 -
(2018) Procedural median 57 38 median 132 305 _
time (range 30-90) (range 60-280)
'\g(v)?%?' RFA Opﬁrfé'on mean 2.48 6 mean 13.4 6 significant
Lucignani Procedural median 45 median 84
(2022) CA time (10R30-60)  °  (QmR73-100) ''6 <0001
De Cobelli Procedure median 40 median 110
(2020) CA duration (IOR 34) a4 (IQR 17.5) 28 0.003
S median 7 median 31 _
Zhou CA Ablation time (range 3-15) 38 (range 28-90) 41
(2018) Procedural median 57 38 median 142 41 _
time (range 30-90) (range 60-250)

P P TR L PR P

- not reported; CA, cryoablation; CI, confidence interval; eGFR, estimated glomerular filtration rate; hr, hour;
IQR, interquartile range; LPN, laparoscopic partial nephrectomy; min, minute; OPN, open partial nephrectomy;
PN, partial nephrectomy; PSM, propensity score matching: RAPN, robotic-assisted partial nephrectomy: RFA,

radiofrequency ablation; SD, standard deviatioin
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NEC Alsloh

O] AUAJBH= SREHIIIR|RS-FI

2.4.4.2. TH§7IZt

(R F5 AEAs B e 6, RFAS} H]J—l’— H, CA%} B3 13HO] A+ofA] HAr=| et
FE AAAET} v wet BE A9 RFA Bl A+ 13 W— MWATL] A H7171o] v| w2 Tt H T}
F2l51A &kt SHH, CAQ} H| WS Lucignani —(2022)4 Aol A= MWATS] ZH7|7to] 24,

CAto] 198 MWATOA B A2Hp<0.001), o= HYd T2EFO| zjolof w2 Atz
A=A
H 3.19 Tj&7|zt
K1 XX} | L= Szt Hlwa
Enes) X2 (day) Zzt n z7 n P
(2%2'1) LPN  Hospitalization time (rarr?ge:? %(1) -g.%O) 55 (rarr?geed[IZa.BOAig%O) 55 <0.001
L‘giogzrg”i RAPN Hospitalization time {Fgg‘?’jg) 62 {Fggigﬂé 109 <0.001
Pa&%e;gux PN Hospitalization time m§§%1éz M mSeDa';%6 82 (00001
Qiu PN Length  {3cm median 1 62 median 1 36 0.005
(2023) of stay  3-4cm median 1 64 median 2 44 <0.001
median 5.1 185 median 6.9 177 €0.001°
Yu e SD 2.6 SD3 0
(2020) LPN  Hospitalization time median 5.1 median 6.9
: 185 : 185  (0.001"
SD 2.6 SD 2.8
A&%fg)'s OPN  hospital stay {Fgg'gﬂg’) 5 (5”;‘;'_8?1?5) 18 (00001
Grbanovic . mean 2.6 mean 3.1
(2023) RFA Hospital stay SD15 27 SD 2§ 16 0.41
l\é%?gt)el RFA  Hospitalization time mean 2.8 6 mean 4.2 6  significant
Lucignani . median 2 median 1
(2022) CA Hospital stay (I0R 1-3) 50 (I0R 1-1) 116 <0.001

g O A AR A
-2 not reported; CA, cryoablation; CI, confidence interval; IQR, interquartile range; LPN, laparoscopic partial

nephrectomy: OPN, open partial nephrectomy; PN, partial nephrectomy; PSM, propensity score matching; RAPN,
robotic-assisted partial nephrectomy; RFA, radiofrequency ablation; SD, standard deviation

2443, AL MY
2 A Ho| AoflM Eoladgo] HuEdom, MWAZOA saedEt

H1™Xt  Hlw NS SH= H|w &t o

EBHAT) X2 (mb) Zn n Zn n i
Yu LPN Estimated mean 4.5, SD 1.3 185 mean63.1,SD83.4 1770 0.001"
(2020) blood loss mean 4.5, SD 1.3 185 mean54.2,SD69.2 185 €0.0017

g A A RS R T
LPN, laparoscopic partial nephrectomy; SD, standard deviation
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2.5. GRADE 2AH+& It

2.5.1. GRADES ¢let ZitH+2| Q- 43

2 B71oA= GRADE &S 4-85t0] 272 B715tinh. 2 2o E = vl w2 gof w2t
o] LA (certainty of evidence)& AIAISHATE AR H= 5 o w2} ‘A4 Ql(critical)’,

‘S Q5 A A o R &-&(important but not critical)’, @ 58 3HKlimited importance) ] 37}
W0 wet S8 = (importance) & -0t aL, ‘HAHAN AHAHE 22 GRADE ZASES

ol

2.5.2. GRADE ZH+ZE H7}

%(2025)% 4 A% SAHAKD T Clavem—Dmdo 3—
tho] Aol A AAgt Hlof| whet GRADE A5 7 oll= Clave1 -Dindo 35+ oI 85
z3oto] BrIstItt. Rt 7w A|AQ1 PE S Y B AAISHA] 2l MWASE 13, RFAE 23789
ZA| 5 27gof|A] S0 AIFTHY B 73 Gumus 5(2021)2 Yo)2 ZF oflA 154 %‘O] ‘?:_Vg?l'

Ao 1FF5IATE MWA, RFA, CAY] Al A ZE ¥ w3t Zhou 5(2018) Clavein-Dindo 1583
2-45F 02 F-ESlo] PSS TS AASIR AL, o]of FTHR PSS 2-4 5 5= SIS & %

Z3Fsto] Hrlstqict.

GRADE B7183, eHaAd 9 8313 ZIA ] TAFES T34 IS EAF9] I IAFEA,
HIEH A (IR vl a7 A, gt A7, nahi<s 5 )2t v A (dtoll 228k digAt =7

A2 A)S st ARk Ql ZASTEL 1l F3(very low) 0.2 H7lolt EASE HrFE

AL (F 3.21)0] AT
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T 3.21 GRADE 27147}

=2aTl = = :"7"
Ha o7 o7 HEd =0t Exp - ~ 2k
= = = DA H|XIMA H|OIAM i =
A+ sy ey "H8 UNES HBEY uep oy wm =4 -
[QHHM] Al 3 TH| §EE
=XCIEN . not not b 31/299 96/344 . = 000
Al TS 2 ( m: ZIR0M 0151 HS(f |
2 5 Sgg serous’ . .o serious” none (104%)  (27.9%) 1H: SXZOIM R205H HS(favors 1) Very Low
S5 . not not _ 35/270  31/225 - - eO00 .
1< 2 o ZH RO RG] 2UZ(N HEHQ
RFA 4 Sge serous’ L ious  Serious’  none (13.0%)  (13.8%) t017F RISHA| LUZ(NS) Very Low
SEIRS . not not not 50/395  122/562 - - SO0OO
S5% . : m: ZTHR0IA] SOl5HH| K2(F |
CA 5 Fse Y% oerious  serious  serious  OC (12.7%)  (21.7%) 1H: SR f2iotA M (favors | Very Low
[2HHY] Als & SOist g3
== 7H: S0 SHES L0l O Bz
SSEN @(
5 8 SZg serious’® not not not none A('g/;?; 270/331) JE 1HoIM EAMCR R (favors ) ?O
o= Serious Serious Serious .07 .J70, 1IL|_:1 gbrtg%o| HE}.AOH6|_X| ?g}-% Very ow
S5 : not not not 27/656  26/635 _ - BOOO  atarxol
RFA 6 Fse MY oerious  serious  serious  OC (4.1%) (4.1%) Ok SIS € (NS) Very Low
=X=12N . not not not 17/441 27/754 - - 000
I @ . . ot ZH ROt 725K ZUAZ(NS
CA 6 Fse MU oerious  serious  serious  OC (3.9%) (3.6%) Ok SIS ¢ (NS) Very Low
[E3Hd] BYsty ZAa} - WE
[(HIH SEE]
- 1M: 8H AI™, ST 98%, H|w 99.9%, o 7t A10] NS
- 2W: 2W AN, SR 86.4%,H| W 94.5%, o ZF Xt0| NS
- 1M b3 AN X 67.3~86.3%, H|ul= 91.9~98.6%, HR=2.4,
favors C
S5 . not not not [YE0| M=E] G000 .
s 1< 2 - HEHQ
= 4 Fse SO oerious  serious  serious 00— 1H: 51 AE, SAHZ 97-97.1%, H|DE 97.8~98%, = 2t k10| Very Low

NS
- 1 2E AJH,
[FEY Mz=g
- 1H: 24 AJA:
- 1M 5 AIE:

St 75%, Hluw 100%, = 7+ XI0| NS

S 83.2%, H|uwlt 96.5%, favors C
EM 82.9%, H|w 91.4%, HR=3.1, favors C
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— - = =24
o c=a) E3o SR =
A el =3 +2
[P MES
- 1H: 8 AJHE, S 97%, H|W 95%, = 7+ 0| NS
- 1H: 22U AJE, EXHZ MEE 17.1%, H|D+ MLUE 4.9%, favors C
- 1H: 39 AE, 2 ZHXI0| NS
[FH0] MEE]
- 1H: 8H A, EMZ 97%, H|w= 95%, = 7 K10 NS
- 1B 21 A, 2 24 K0| NS
CRERE=
- 13 38 A™, X2 91.4%, H|W2 96.2%, = 7+ X0 NS
[HA MZ=g] 1M™: & ZH X0 NS
[QE0| MEE] 1H: 23 AN, &2 25 100%
REA 5 FEH e not not not one (PR UES] 1H: 24 A, U7 25 100% ) ©O0O
ISE serious  serious  serious [FAY YEE] 1H: 5F AN, S 95.9%, Hlw 93.5%, XIOINS  Very Low
[FT0| M=g] 0H
[RrIs MZR] 1H: 2 AN, A 2= 100%
(R MZS] 20 1HS PSM M EXi= 91.2%, Hlw 70.8%2
favors [0|L} PSM & NS, Cf2 12 7 7t X{0| NS
[AE0] MZEE] 2T: X 100%, HlF 98.9~100%, o 7t X{0]
_ NS
A 4 TP e O not U one  [RA MES] 28 STR 100%, BIZE 100%, 2 2t 0| NS ?O?O
= serious Serious serious [—?—XHHEF gl_j‘:_%] 215 Bll_j A|I|:-|I, %IH__LL 92"’95%, H|J._I'_E' 86.5’“91%, __nLL ery Low
Zt XIO| NS
[FT0| M=g] 0H
[FR3 MEK] 1H: 23 AN, 22 25 100%
SN SUE A1 -
SotM
2z 7 ITD serows MO MU 1O pong 3(5/86?)3 12/ 250/3)0 281 EXRUIM Q451 BS(favors C) 322?3
REA 4 228 serous M " serous” none 3(5/;‘?)2 33; 27/7) . 2 7HXOPH ROIIK| UUSNS) fzg?gv
CA 6 ;T_;*;—*. serious® ser:iztus ser:i%tus serious®  none 1(5/1202 ? (61%/?)5/3 o 2 ZHRIOI7L ROYSIR| LUAS(NS) szg?oa




HETE Bt ZHe%

- = = A
HW A7 A HIEE oIz XA oy =o 2tk 57 o
A2+ g gm UERY UREY OHRY ueo ey wm =4 =
[E1Hd] SYstx Aut - HOo|
S5IN . not not not 13/339  14/613 - - 000
AA < a o 2 7HXI0|7} SOIGHK| QS
= 3 Fse MU oerious  serious  serious  OC (3.8%) (2.3%) HOWZE s ofotR BUSNS) Very Low
k=t=10S| . not not o 3/101 5/87 - 5 5000
= a o A ILXIO|7 | orore
RFA 1 S5 serious serious  serious  SETOUS’ none o ney (5.7%) o 7t X017t FLIGHK| 2UZ(NS) Very Low
[23Hd] AlE 83 - 718X 43
S5 . not not not 451/477  567/605 . - > 000)
- a o 1T ETHR0NM Q051 s
RFA 5 Fse MO oerious  serious  serious O (94.5%)  (93.7%) 1H: SHzUA elotA =8 (favors | Very Low
kSRo10S| . not not oy 202/206  470/488 - 000
S a o I ZLXIO|7} ROIBIX| LS
CA 4 Fse MU oerious  serious  O°TOYS MO 9g o) (96.3%) HOWZE s olotR] HRUSINS) Very Low
[E114] A& 843 - R88
S5 . not not not 700/717  615/659 - - 5000
< @ . . . o T X017 AU
RFA 6 Fse MY oerious  serious  serous  O'° (97.6%)  (93.3%) ROI7F KA RIENS) Very Low .,
S5 : not not - 284/286  290/300 ; - eo00
S @ . . o o 7RO ROSHA| LU
CA 3 g serous’ L crious Serious’  none ©03%)  (96.7%) XO|7h R2U5HK| §LUS(NS) Very Low
a: HIEY S 97183} th4=0] GolA] HIERo] ‘g Ex B & B/
b AT IR =7} 2218 ] F9- 3007 v, A< o] -9 400 vITh
CA, cryoablatioin; favour I, SR L&A © 7WXE A= B, favour C, H|ZIFolA ©f 7§AE Z3E B Q; RFA, radiofrequency;
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3. 3M8 HEZL

AAVIS B G 2O, B B9 217] dom 1] AL A1 FUF TS ho2 MWASH
RAPNS| 887318 ] malgith. S04 S8 Xia 5202512 104 7178, ul=ol e
Yeaman $5(2023)& Aol A¥K(ifetime) £4 O SEOH, T A7 B BHA WA

Markov 282 28353tk

[,

H 3.22 M7 EM(ENY AP
H1 XX} o ot CHASKL M Hu X o3 dat EMAA sto|S
(Euos) 27t CE Ho| X B “° XN /71r STF
) Il renal
Xia - Hg- S S HIg 20224
- [ i g= _ 0,
(2025) S B 24 r(n&fssgi MWA RAPN ESXt 2H = a1 /104 3%
Yeaman H2-  small renal = HE  Aofmgt
] __I= LU Op= = 0
(2023) I= S EM masses MWA  RAPN - E2iXt 23 E g1 (lifetime) 3%

MWA, microwave ablation; RAPN, robotic-assisted partial nephrectomy

3.2 N8 g4 EE

Xia 5(2025)2] @7olA= MWAZF RAPNETE e H-8(AU$24,285 vs. AU$48,252)T =&
QALYs(7.12 vs. 7.01)& Eof B]-&87 SHoA o 93t 2 0= HuElrt E3H MWATA
RZ71740] B 221(9.28W vs. 9.194), =4 APEE(3% vs. 6%)1 U2 Hol8(5% vs. 8%)°] H
okt §HS IS F o I Ak oH, AFAES oSt AYE T4 2 MWAZF RAPNELH
9%t QP BdE BRITkal A|AlstiT

Yeaman 5(2023)2] &Ll A% MWAE RAPNECH -2 H]-8(USD 8,507 vs. USD 21,521)7 =&
QALYs(12.51 vs. 12.43)5 UEt Bl 8-8312Q1 X =2 571=]|Qlck. EE MWAOA 383 HAiE0]
w1 387 7ko] Ze A0 By Eo] MWAZ} RAPNYE T AA|Ga}t AAHA G-84 2904 S-dgt
A 22 A= .

H3.23 H8g 2MZM

H|1 XXt H|2 N Hlu#
? ICER WTP Azt
(BHar) e Cost QALYs Cost QALYs =
Xia = .
(2025) Sy $24,285 7.12 $48,252 7.01 dominant AUD 50,000
O
Yeaman - OI=  ¢opny 1051 $21521 1243 dominant USD 100,000

(2023) =2

AUD, Australian dollar: ICER, incremental cost-effectiveness ratio; MWA, microwave ablation; RAPN,
robotic-assisted partial nephrectomy; QALYs, quality-adjusted life years; USD, United States Dollar; WTP,
willingness to pay
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6 (MWA or MW).mp. 47,184
7  OR/4-6 98,202
Chet & SXY 8 3AND7 638
9 animals/ 7,634,217
10  humans/ 22,626,805
ST M 11 9and 10 2.345.208
12 9not 11 5,289,009
13 8not12 581
S35 14 conference.pt 0
15 13 not 14 581
EES 581
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