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[ Abstract ] Non-small cell lung cancer (NSCLC) is the most common pathological type of primary lung cancer.
Currently, main treatment approaches for NSCLC patients include surgical resection, radiotherapy, chemotherapy, targeted
therapy and so on. In recent years, thermal ablation has received increasing attention in the treatment of various stages of
NSCLC. As a safe and efficient local treatment, thermal ablation may bring potential clinical benefits to NSCLC patients. How-
ever, many issues remain unsolved and further investigation is needed in the clinical application of thermal ablation in NSCLC.
In this review, we aim to summarize the applications of thermal ablation in NSCLC and further discuss the emerging contro-
versies as well as future research directions.
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(RAPTURE ) BHiRJA T RFAIGYTIINSCLCHYST RN 4>
P, G5B oR: 24E 41 (overall survival, OS) A4
Sk AAE (cancer specific survival, CSC) F43 5 n] 1575% 1
92%, 5 DLAAS R SOy A S R BRI . S — S
PE—H5 E TP BEYINSCLCH AR TN (E, P al
1BYT IR 2B A AR 335 B 74% FH68% , HIG™ 8

K4 S5 ISR B HABIN R, AES M TFAR R R
NSCLC, HH AT LAE A — R e AT BOR T it . #4301
Bl TR IAE S TRBINSCLC (1) , 14, 34ERIHE
Pt A& T] 43 501 1% 5186.09%-96.0% . 64.0%-77.8%, HZOSIA
30-571H, 4E | 24F | 35ERISHFEOSH 4151 81.0%-96.0%
63.0%-86.5% , 40.0%-67.1%F116.0%-36.3%7"4, — I .45
RFAFINAE ]S IRYT (stereotactic body radiotherapy,
SBRT) A 0 FARIMNSCLCHI RGN K5I b i 7w«
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Tab 1 Thermal ablation for inoperable patients with early stage NCSLC

AE

oS

Ablation Median 0S

follow-up

Size of tumor

Mean age

N

Author (yr)

Stage

Pleural effusion Hemoptysis

Pneumothorax

4-yr 5-yr

3-yr

T-yr

method (M)

time (mo)

(cm)

(yr)

8% NA

12.0%

67.1% NA 36.3%

96.0%

47.0

RFA

46.9 (8-136)

2.2(1.0-3.0)

73

50

Huang et al (2018)

8.0% NA

12.0%

NA NA

58.3%

91.6%

la/lb 2.1(1.3-3.7) 36 RFA

71.7

y)

Palussiere etal (2018)

NA NA

571%

NA

NA

52%

81.0%

39.0

RFA/MWA

45

69 1.88(0.8-3.0)

Narsule et al (2017)

2%>3 NA

3%>3

NA

NA

RFA NA 86.3%

2.1(0.8-3.0) 24

la

76

54

Dupuy et al (2015)

34.0% 0%

63.8%

30 (7-70) MWA NA 89.0% 43.0% NA 16.0%

24>3.5/23<3.5

la/Ib

47

Xia et al (2014)

NA NA

27.0%

NA NA

90.5% 65.5%

RFA 57.0

3.1(1.5-4.8) 25

la/lb

29

Liu et al (2015)

6.0% 4.0%

11.0%

RFA 334 83.0% 40.0% NA 25.0%

2.6 (1.1-5.0) 47

la/lb

74

57

Ambrogi et al (2011)

21.0% NA

13.0%

47.0% NA

NA

NA

30.0

RFA

70

Lanuti et al (2009)

NSCLC: non-small cell lung cancer; RFA: radiofrequency ablation; MWA: microwave ablation; OS: overall survival; NA: not available; M: month.

e A K TR 37 A T 2 TR 0
FE 5] (epidermal growth factor
receptor-tyrosine kinase inhibitors,
EGFR-TKIs) {47 4 23 Mt 24,
A 5T R X T R PR A 2 AR
H, TEAk S EGFR-TKIsVAYT (5L
filh b, [R5 9697 B9 T 951 A] g
25 BB FOR T Z IR R AR 25, AH
1t B2 I EGFR-TKIs ] fig 3 B0
B PR T E S 2122l — TR M | AR
BEIIINFIE (ASPIRATIO) 454t
YA R UL, A EGERIBUR R A
FHMERIIVIINSCLC, 7EEIK R IR
I7 1 J I AR S 4 F B R e IR YT,
AR JC i A7 (progression
free survival, PES) #EK 3.1/ H 4=
fEfas , LR T AETE 1940 ik
KB LS8 SR AL [ 35 23, Lid 2]
X} 20519 E G FRAE IS 5 745 BH % 1 e
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15191 58 5 R B A kb e s, 4k
FFEGFR-TKIIRYY, [RI i Ji gkt
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(echinoderm microtubule-associated
protein-like 4, EML4) F1[B] 25 bk 29
47 (anaplastic lymphoma kinase,
ALK) FIROSIHE I il 73 45 HAth HE 55
FHPERIANSCLCER T, ot 7% i
TR G PIH R IR T
3.2 PO REE G AT TR Bh
SLHAYENSCLC YR sh3k R BT
MIANSCLC, —ZkIAIT I B R
PIAZE a4k 7 o 5 HA
2 MWARR G657 1 FH T 66 5
NSCLC, H# ZMWARYT IG5
TEAZE I IERE I 1LY, A&
M2 % (overall objective response,
ORR) A #EHil% (disease control
rate, DCR) 43l Al 15 51 28.2% FlI
74.4 %, FOIPESAIFFLOS S H A
8.71H (95%CI: 5.5-11.9) F121.3
A (95%CI: 17.0-25.4) , 3HAR
AN 7.9 %27 Bifi )5 i A1 BA K ST
TR AR YT X BT, X EEMWA
BT 5 s Ak y7 09 97 2%,
I A 2H O RROFI i 968 Jy 358 2k Jig i i)

( time to local progression, TTLP )
KEBLHE (P=0.961) , HEH
BITH P AIPES i EIEK [ 10.94
H (95%CI: 5.11-16.7 ) vs 4.8 H

(95 %CI: 3.9-5.8) , P=0.001] , H{i;
OSIRIFEF ALY T i 3 SE K [23.9
A (95%CI: 15.2-32.6) vs 17.37H

(95%CI: 15.2-19.3) , P=0.140] ¥,
Li%F POFJR I 53 A — I i 58 15 81 T
KMGER, BIMEIT IS MWATR YT
M h A PFS L hrOoS i ELT
FMAL YT 41 . DufE PO IE Y 3 A
— IR FARR & AL y7 AL Al AL T iR
SR WINSCLCRF 5T R : BE A
TBYT 24 OS] WAL TH i fbyT
20 (9.31% vs 19.9%, P<0.05) , LiZ51]
FERRIINSCLC—ZALYTE, X T3
2% (partial remission, PR) Bl A2
7E (stable disease, SD) [N, L)
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Tab 2 Clinical study of thermal ablation for NSCLC
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NCT number

Number Time limit

Outcome

Phase

Interventions

Study title

enrolled

measures
DFS, 0OS

NCT03840408

2019.01.31

2024.01.31

1,753

NA

Mitochondria-targeted

Mitochondria-targeted system therapy combined with radiofrequency

system therapy RFA

ablation for early-stage NACLC

NCT03769129

2018.11.01

0S, AE,

NA

Pembrolizumab

Evaluating the safety and efficacy of pembrolizumab combined with

MWA for advanced NSCLC

2020.11.01

PFS
PFS

MWA
MWA

chemotherapy

NCT02455843

2015.01

275

Phase 3

Microwave plus chemotherapy versus chemotherapy for advanced

NSCLC

2018.05
2016.04.13

NCT02759835

PFS, ORR

Phase 2

Osimertinib local ablative

Local ablative therapy for treatment of oligoprogressive, EGFR-mutated,

2022.09.01

non-small cell lung cancer after treatment with Osimertinib

NCT02896166

2016.09
150
2019.09

0S, DFS

Phase 3

MWA

Microwave ablation in the treatment of stage | NSCLC
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DGFR: epidermal growth factor receptor; RFA: radiofrequency ablation; DFS: disease free survival; PFS: progression free survival; ORR: objective response rate; OS: overall survival; AE: adverse event.

MWAIRYT e B IEAL, 63.3% . 24.5%F112.29 53] ik 51|56 4= 22 fift
(complete response, CR) . PR, SD.

3.3 PN AL A HREIRIT IENSCLCH IR R BB iR )T
0 TR W RS, S SR 2 B DR BA R Y e NS CL Co ke 1B iy BB D o
PembrolizumabfE N2 F 1 AET -7 F1 (programmed death-1, PD-1)
AR E AR — 2R 7 IS B IV E B INSCLC (PD-L1x
50%) - #RfiPembrolizumabXf F-PD-LUK KM EE, Jradi AR
PRI RlT LA JRy 7 ek 2 SUBE [ M DR K e B ORI, S AIL
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P, AT LA E S g2 #0300 A 0988 4 P ) ShiSEC4Dxl 45 i o TP e
Fo MR TREAIRYT, 45 Bk I e Job T bk T2 400 AR 923 48 o
PD-LIHYZRIA LA, BiJm Ssh PR RIS & B, fERFAIGYT 013,
P T R 240 P Tl EL 4R I P A S B2 SV o Schneider S5 0S)
BRI TREAX NSCLCH B IREMIRL I, 7ERFAIRYT Y-,
IR ZH 2R T KL AN B RS S 2, [ IR 3% S bR 20 L SR T 40
LT, BRI E AT HATE RRIEE A PD - Lo e 40 i 700 (4 i PR B 5% 41
b, — TR ATH ALK A Nivolumab i T — £ iR Y7 J5 iF J i
WINSCLCHTIIG RIS IETE HEA T, 155 BT 45 SR R 45 e )
NSCLCH AT I AR T WS

4 PSHERZENSCLCHAEIGHIHEE

PN RAE R R TRIGYT, [RRETEIE A5 2 MR, HF Al &2
R or = AR, RIRERE K XIRE K& Mg i & % . Beland
LB IERFAIRYTNSCLC, 611 L VA 245 35151 11.3%
32.9%. 68.2%, i WHIE RIERE &, 1538% . X FA AT FARYIERT
IHINSCLC, Aot E/n: #IHAASE6 N | 14 255 &R 55
4% . 6% . 22%, (HSAEE K2 ik 78% . I Al A 5 & &5 i
BBV, ZRMRBN MG ERE<2 cm, B ZFA BT
EAZE>2 e B E 02 Wl (IR RS, BE AT A ROCK TS R,
MAARIRA G 2 &%, AT E S, mMAEiE— P sk e £
P B RER, PO Rl NS CLCH & Sk B Z i Im R 3K 25 . R
R HRIH R AR B R, Aokt — S I PR
HOR, Al FE 4 A BRI E I E R I R R 5% 1 1)
(B A5 T 1 B, 2 A3 S AR M AR AR B o] )
WA E ., HAT S E B BRI P 2r (American College of
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fg (FEV . DLCO) | ZELE W RESFVE N EH B S B IR07, 17
ACOSOGZ4033M5¢H, brZ % LkbruEsh, M SN RHE I o
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Sy TR A UNEIVER, 7T UL S 1By 7 i b ia
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EIINSCLC, [RIREmilm PR B .

I RGBT 7 80T AN AL I DR AR Sy Ak R ) )
SRR 9T RN ARE (Response Evaluation Criteria in
Solid Tumors, RECIST ) DA e K AR R Rife o SR TTHH Rl

ISR IRFE R R DX ST SR AT A, TR RS i Jm PR A AE

BB, CT-AH R BN i I A FEI RO AR 52, il R 22
SO IR AWM o 3858 C T4 TR I g ek s AL AR A e 1

A, AR Rl ek o R L 2R P 7 i b B ) 5 A 2 B mT
RESZI CTY 7 A E M 353, MRIFEHA S A4 iR 7 35 A
JITHALCT AR, [Hh Ttz E{%é‘ ARG, MRITESD
T RV AL T A —E SRR L U SRR A B IE Tk
FHTEHLEZFH AR (fluodeoxyglucose-positron emission
tomography, FDG-PET ) ] LA i) 75 24 W46 HCHI W e 175
P, BB R AW R LM (HFDG-PETIR KD}
FHENSE, JLHX TR KIS AR U R TEARRBTIT
BTN BRI BT -5 AT LASE— 254 3l H4 T Rl ) e PR )
.

25 b, OHRE RN AT FRNSCLC, IR RSGURTT
T R R P NS CLCH LA B TG 5. AR5
PO AR YT NSCLCHYIE W UE, TR AR R AR5 74
AT SRS IR R, TR 3 FAR A7 R0
AR, PPN R AR R 7 1] Eﬁuaﬁgm%?
PO RGTTNSCLCIIfR RIDFTE IEAE BE T (3R2) , T
LR Z S PO IR R UESE R 15 S I AR DR
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