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[Abstract] For early-stage non-small cell lung cancer(NSCLC), local treatment has the advantages of
relatively small injury, safe and effective, and its therapeutic value has attracted clinical widespread
attention. This paper mainly reviews the applications of sublobectomy, stereotactic radiotherapy and thermal
ablation in treating early - stage NSCLC, compares the efficacy and safety of different local treatments, and
(J Intervent Radiol, 2023, 32. 508-511)
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makes prospects for their further application.

General review*

ablation

H AT, BE M CT R i 2 00 702 1 e Jitida
PR H N IBTE n, 2020 4F 42 5K & i 29 22077
1], i 4 R PR Y 11.49% , 5E T2 180 Ji i, 5
T IR AR BB T Y 18.0%, Hirp B /N il fifi 92
(non-small cell lung cancer, NSCLC) i ifi i /& 35
80% L -1V 1 NSCLC 5 15%~20%,

X F I NSCLC (13, B T1-2aNOMO) , #MEHF
AR A AR Ok Bl AR VAR R (iR )
BR+IABE il Tk B 45 7 49 B B b AR, B
TESE Bl PR T AE A, 568 0 fil D) B a2 1Y ey % AR
L AT H A R TSR I 52 TR R L
KRG )G 00 R 350N 118 F 0 it s S22 Rt i AR
36 A i Dy B 4 7™ FE B S B de R B IE A
Jits F58 Jieb 98 £%) Jea ERIE T AR A B Ry A LA

JIti 08 e 9 7 SR ER YR T, S AL AR S DT R
SEARGE 1) G ST A Rl A SCE a5 ) A O

DOI:10.3969/j.issn.1008-794X.2023.05.020

R (i 250000 WARTER AR S — R R W 4 Sz BE e

WM. MZER  E-mail: am—zheng@163.com

SCHik, Fb AT 3 Fh R IA T O i R R R, DL R T
R NSCLC R 3a 97 B9 hIR, Rk KEEA R
ERIRIT RS %

1 BEETHER
1.1 At Bk
Vit D) B B8 AE PR UE A RS DI B e kb A SE A |
e KB B ML B A T RE B Il 20 20, X6k il ) R T 4
AN, REINEE A AR RO . BT AR 22 1) NSCLC &
BRI VIR AR 5 I B YIBR AR I
BRARJE VI PR AL FEAG A TE N B . 2 = MAIE R 44T,
TG e fife 50 0 AR S AR il B DD B AR ) o A 1Y
BELC T B, PR B 2 i Ay TR A U TR
ULARE K, B 2 WA 55 3E 52, il o B B R 5
Jili - B0 B 96 97 ) NSCLC s AH >4, {H )5 & 7 3
G ERIGTIfE A B AR E AR E R . — 5 E I



I AL A2k 2023 4E 5 H 58 32 455 5 1 ] Intervent Radiol 2023, Vol.32, No.5

— 509 —

RAFGE B, 54 NSCLC #3352 37 fifi tH-47) 340 L
TR 6 ~H PEF MVV FEVI/FVC /K-8
W3 4F DFS 08 JF i % 25 %5, —I0 Meta 437
QAT 16 TFFE, FiHE TR E A5 T AL,
WO B —IF I FR A 27 RO F B BT RE T £ O BERL
X} BE A58 CALGB140503 B2 5 A4, AAE K R
1 NSCLC AR =2 1) 3 $EE LT Z 9IRS |

HIZ W50, il B OB AR 3697 73 NSCLC
BT R FHOEUIBRA . 2019 4F /) — & Meta 73 #7
LG A 19 T il it DI BRIA YT 83 NSCLC /4 4H AT
5, 50 BRI B YIBR AR S5 19 OS B AR T HE DI Bk
AR (HR=0.82,95%CI:0.77~0.88 , P<<0.01)""", 2021
AT [ I AT v & B, i B B B AR AS AT Ak 2 A
o I SRR TR A HL R B T RES AR R,
Jifigg A 1~2 em B9 R NSCLC & 2 BB A
JRIT I OS(HR=1.25,95%CI:1.10~1.43,P<<0.01) FlI
CSS(HR=1.25,95%CI1.04~1.49,P=0.02) # i B V] %
A2 AT <1 em B9 NSCLC #% ,  fh A 7
BCHH ST H Tsutani 55" WIG RAF ST W, il B YD 5%
ARIfRAEE Z | H AR RE R A
1.2 SEARE MR YT

HEA R, o7 2% R NSCLC & FARM
BAEFARIT k™, 2021 £ [ NCCN $8 5 12 K
2018 ASCO 3 [ i 5 M a8 2= 1 ik 45 5 1t 48 X
FARUFARM T NSCLC B EHEFR AT, B
TESTAARRE W) AT o SEAARE 10 ORI A T #1
Ay ECTT A B TN CBRGR f e  ER — GEas R] gy
IR TSRS, BeA R S AR SR,
JE LB IE E LAY SEAARE [ HEZR Ry A 752 18 2
HEBDR R S 2 B AR B kb o B E AT RRST, )JE] FE
HA5E /N I ]k B BEAR B R v YT B ARG

SR E 1) IR YT AR BGE U NSCLC 4 0S
H1PFS J5 1H (3R C A3 FHIE L, Zhang %5 Meta
SrMr R, BT BR IR 9T L INSCLC B 103 4
0S(OR=1.82,95%CI:1.38 ~2.40) I T 7 1A & If] ik
SHAIT EPIE 1 3 4E0 CSS.DFS LR E 25,
A SCHRRTE , Bl VI BR A He 7 AR SE [ ECHR 7 A T A
()OS, {HBHE IR H A IR 2 AN E A Bl i
HRYA AT, SR E [ SR 7 & —Fh A il e e
PRIT LY 388 ST 1A S 1) IR T 5 Il VD BRIG YT 1A
NSCLC ) 1 B ¥ B AL A 58 (STARS : NCT00840749 ;
ROSEL:NCT00687986) Al A 41 2% 12 41 iy 45 W , (H E2
A B, SR MR YT 1.3 4R 0S
7 100%F1 95% , Jifi V1 %k 88% F 79% (P=0.037 ,
HR=0.14,95%CI:0.017~1.190) , 1 il J87 Jay 35 4 il J7

i 2% F TG i X (P=0.44) , 1 TREA R/ W
21 2 7] 22 S e S A7 TR A A 18
1.3 #AH il

P Rl 3 AR OR BT 24 R R T O ik B A
P/ AT SRR PR AR A 2021 4FE NCCN 45
A 2R AT AR T T TR AR IR Y 1A
NSCLC A4 32 37 AR E [ U YT SR ¥A M7 19 &
o OB REAE AR T | 5 R Al A ST 6 A
e P 3 3 2k — s 14 A e A R ] L 4 2
BN & Svx 1| M= D L SN E N RN Sl T Al 10
T Al 2 R A 5 S 597 @l (radiofrequency ablation,
RFA) Fi 0 78 Al (microwave ablation, MWA )2

W5 B, AIEBLTE IR YT R NSCLC Jr 1 H
A RS Kim 520 3 T RFA 5
il 0 B AR X T B3 NSCLC B 7, Wi b
B A A 3043 5 A (33.18+7.90) 4> H il (45.49+7.21)
A ,0S Z R TG E L (P=0.054) , (Hi% AF 55 #
AN, BT A MWA FIli- I Aa7 T8
NSCLC 5 s, P4 E 1) OS F DFS H{L, 3
RIERERIZES, H MWA JAIT B B A B i )4
5, S, TR ARG F ARG B IESE >, Yao
LR AR TS BRI S (E I R
IEAL TR h By BE , H AT NCCN K2 CSCO 18 B Fh #k%
X HIF RO AR PE |, R X — 2598 8 4 1 T KRR
A Z2 v i M BE AL IR X6 i DAAIE 52

2 BEET AT LR
2.1 S ) BR 5 ST AR RE ORI R A

S fi i U7 B 3 FH T B A FORFE AR 1Y HL 1 NSCLC
R, B0 R R AR A R A T D o il ) B A
U, AR Z AT R, I NSCLC H35 45252 W fitint- 4]
BRAH LG T S AR E 0 U A B 41 0S 1 LCR,

Li 2% e 17 1 3 NSCLC & #:2F A
)R D € R RN O € S E TNV LN
FE [0 SR IT AL 5 4F OS IR F W il i 1) B 20
(HR=140) ljsseldijk 5% Meta 3 #7 1244 A 100
TR, AHE 112 ASFARBRIIFN 41 A S 1] il
1BIT S AE R ZE B gE A DI BR 4 OS Fil
DFS ST S AE [ HATT . Wen 251 Meta 43
Brep gy AT 11 TAR ST, A T AHRLZE e

Dong %5 B — TG PRAFGE A T Hi54E<5 cm
PR32 Ut D SR a8 7 AR A [ TR YT A NSCLC
HBE 40 B (PSM J7), 4 5 4 0S.CSS.LCR .DFS #
181, Uk B X T AN R TR 37 S s -1 ok %) 8 35, ST AR )
BRHRYY AT RS — A AR Y7 728, Tamura 55V



—510— A AT

2023 4E 5 HAE 32 4545 5 ] Intervent Radiol 2023, Vol.32, No.5

WF9E 2 30, BRI i v VD B A 46 BE 49 RFS, {H OS
8¢ DSS 5 3R E TR T 25 R g L

AR FE A R I 1 AR BEAL A, AN T
TR 2 0 AR AU o PRI, A B8 o e R RS () k4 S il
o B TRTBEPEREALXT IBIFST , 40 B § IEAE A T 5 e
A 1 W) NSCLC H38 2232 37 MR R 1) U A 7 Bl I i i
YIB ) Stablemates 146 (NCT02468024 ) 55

EAS T B2 X R e A NSCLC
P R IR ) A A A AR R TE A AT A e BB
SEARE [ CRHE T W PR T A R e, RpfE
WCE I ST A E ] CHR YT IR YT 0T A B 1R = 1
S, Haasbeek %258 R, MMl H 7.5 Gyx8 f
I 2 S AR E 10 IR T N 23 5 B0 P RO 1 1
i, A A7 5 5 5 ] R AR A AL — T TR 2
L5 RTOG 0813 & B, X AT FARA 1
R NSCLC 8 2 32 574K SE 0] iCSHA IT 19 5 K i 52
R R 12.0 Gy/fx, 7T 04 e 3 i & A IFAE
55 JE S0 o e S5 B AR 2 (B S iR AT) R R
AR 1 BE ML R I PR a8 3 DA IE 52
2.2 ) R S HRGE Y LR

UTAER VR 2 R 9T HL A T #4391 Rl -5 0 il 4]
BT 850, BIA R At D) bk 5 5 419 OS & LCR A
O B[R] B AT AN 2R SRy — e R B AT ik

Chan %) Meta 0L 5 T84T 1 1 NSCLC
B 8 AT, $2 37 W Ml vt V) B A9 AR 3 1 AR R 2 AR Y
0S W WAL T RFA ,{H 3~5 4 0S 2R LS it 5=
S U AR TF AR I AR OS EXT FAE AF A
B IHAEO R AL 2, Chen 857
Meta 73 #7725 &2 K 28007 H 58 #5025 — L
T FEAS /D BB ELSE A SPIR S AT RE A AIATT S A
TH R VAT 5% B8 e IR AT B8 S Bk A o B 2 R M
7 B Ry PR 22 Ak WA e A A A B Bt AL R 56 1 T
SERE A E B WA T AR 458 . Zeng S5O
—IWFsE R, A 4 372 6] 1 ] NSCLC &34 ,PSM
J& , R BE IR L TERAA AP 1 5 4F OS (44.5%
Ft 30.1% ) F1 CSS(63.5% k. 46% ), 1 %F F 75 % L) |
B, PSM J5, #UHRALE) OS A1 CSS 52 VI bk AH
£1(0S:30.6% H 41.0% ,CSS:46.4% 59.8%) ik K
ST ARESFAM T NSCLC B2, POl & —14
R AP RE  Fext 1 75 2 DL LR g, At
H i 3% 61 57 349 Sy 00 J0s Pk AF 5, A7 S AT 3R 4 )
R, R 5 R 22 [ S TR I B IR 450
2.3 SEARSE UBURHE T 5 A Rl H A

W2 WS o | S ARE 1) IR T L NSCLC
B BT TG R, Bi EPTYIA 44 5 SR ERIA

57 4] NSCLC AH 2% SCHk , RAF 2 328 4], 37 1K %€ i)
HEHIRIT A 2 767 B, Zeid M IE 5 S AR E ) A
JPHY LCR & T RFA, T OS LR #FH 25, Wk,
FEANTE FH R AR B, S7 AR E ) SR 97 2 B A 8K
W) AR IT F B, Ager SEBSIRIIY Bow , S AR E 7]
WS VAT 1) OS(HR=0.71) - T-Hi fil . frhigg >
2.0 em PYSLARAE SR YT AT %5 4T OS(HR=
0.72), TMiAEMBE<2.0 cm I}, FHEA OS LLE R,
Lam 290 A T T # NSCLC #% RFA (n=4 454)u%
SEARGE 8 HSHIB YT (n=335) 1995 9], 28 DE i )5 195 20
BE 1350 0S ZRsGIT¥E L, —ERE
T PR O TR NSCLC Y7 3L, 8t
FAY 2 T 8 X6) LU P T BE R A S 1D 98N 2 | oA R 75 22 i
— B EIT .

3 INEERE

HAT, % T 5 NSCLC #8714 4 75 0 i
13 7S PR M= R SRS T O ) B L ol N e e 2
K, M EBE REENN Z s fE 4 F AR Sz AR R 1) ik g
BIT RN TFAREMIAIT R . XTSI
AR, HEART R T B 20 R ZE I LATESE | A
KHAE R NSCLC IRIT Al e ok F A | 7
Ja B —FE R TR A a2 R 2l |
Rifi LAk X BRI AR 1 — 2D IR R R iR 9T R T
B K Ae e DU A I R T AR RS2

(& % x #]

[1] Siegel RL,Miller KD,Jemal A.Cancer statistics,2019 [J]. CA
Cancer J Clin, 2019,69.7-34.

[2] Sung H, Ferlay J,Siegel RL,et al. Global cancer statistics 2020
GLOBOCAN estimates of incidence and mortality worldwide for

36 cancers in 185 countries[]J]. CA Cancer J Clin, 2021, 71: 209-

249.
(3] XUSEZR. AR /I 20 M0 i fig 55 0030 il R o ) B ) [0, A A
g ek, 2018, 27:1013-1017.

[4]  WAME AL AR /N2 ML SRR R R YT ROBT SRR [T ]. IR
B, 2019, 59.107-110.

[51 0 i el A0 %0 B0 Jls A 20 I et I AR 5 I il e D B
AR 3 S 5 2R U L 28 4R YR T S A /0 A i e 98 X LG A
FE[]. HAURREE T, 2021, 34:8-10.

[6] Lim TY,Park S,Kang CH. A meta-analysis comparing lobectomy
versus segmentectomy in stage | non-small cell lung cancer[]].
Korean J Thorac Cardiovasc Surg, 2019, 52: 195-204.

[7] Zhang H,Liu C,Tan Z,et al. Segmentectomy versus wedge
resection for stage | non - small cell lung cancer: a meta -
analysis[J ]. J Surg Res, 2019, 243 371-379.

[81 WM, MRV BT, 25 e A<, 45 T I 5 N i AT DI B AR 5 il B V)
B A TR 0 I A I R AR P [ ], AR 29T, 2021,
19:58-61.

[9] Dai C,Shen J,Ren Y et al. Choice of surgical procedure for patients



I AL A2k 2023 4E 5 H 58 32 455 5 1 ] Intervent Radiol 2023, Vol.32, No.5

— 511 —

[11

[

—
—_—
N}

[}

[13

[

[16]

[17]

[18]

[20]

[21

[

[23]

[24]

[25]

with non -small - cell lung cancer <1 cm or>1 to 2 cm among
lobectomy, segmentectomy, and wedge resection: a population -
based study[J]. J Clin Oncol, 2016, 34. 3175-3182.

Tsutani Y,Kagimoto A,Handa Y, et al. Wedge resection versus
segmentectomy in patients with stage | non - small - cell lung
cancer unfit for lobectomy[J]. Jpn J Clin Oncol, 2019, 49. 1134-
1142.

Bott MJ,Crabtree T. Treatment of stage | lung cancer in high-risk
and inoperable patients:SBRT vs. RFA vs. sublobar resection[]].
Ann Cardiothorac Surg,2014,3:167-169.

Ettinger DS,Wood DE,Aisner DL,et al. NCCN guidelines
insights : non-small cell lung cancer, version 2.2021[J]. J Natl
Compr Canc Netw, 2021, 19: 254-266.

Schneider BJ,Daly ME,Kennedy EB, et al. Stereotactic body
radiotherapy for early-stage non-small-cell lung cancer: American
society of clinical oncology endorsement of the american society
for radiation oncology evidence-based guideline[J]. J Clin Oncol,
2018, 36: 710-719.

AR W T Jis R ST R S 1) TS IR T Y A R R R R A A
i TL-12 IL- 15 ZKF B 520 [T, b B B == €157, 2021, 18
146-149.

Zhang B,Zhu F,Ma X et al. Matched-pair comparisons of stereotactic
body radiotherapy (SBRT) versus surgery for the treatment of early
stage non-small cell lung cancer: a systematic review and meta-
analysis[] ]. Radiother Oncol, 2014, 112 250-255.
Cornwell LD, Echeverria AE, Samuelian J, et al. Video-assisted
thoracoscopic lobectomy is associated with greater recurrence -
free survival than stereotactic body radiotherapy for clinical stage
I lung cancer[J]. J Thorac Cardiovasc Surg, 2018, 155: 395-402.
Detillon DDEMA , Aarts MJ,De Jaeger K, et al. Video -assisted
thoracic lobectomy versus stereotactic body radiotherapy for stage [
nonsmall cell lung cancer in elderly patients: a propensity matched
comparative analysis[]J]. Eur Respir J, 2019,53 :1801561.
Chang JY ,Senan S,Paul MA et al. Stereotactic ablative radiotherapy
versus lobectomy for operable stage | non - small - cell lung
cancer: a pooled analysis of two randomised trials[]J]. Lancet Oncol,
2015, 16: 630-637.

HEE, M . RGEE AR ST AR /N 0 N BOIR L) ], A
ATt 42535, 2018, 27:1102-1106.

E R, ERE, SRR RN A AR BRI ],
AR 26 i, 2014 ,23:272-276.

R, B0 kAR CT 551 OB MG T m il e A
LAY J] R R AR /N Al B g 32 49 (). A AR E AR, 2018,
27:1051-1055.

ARR LS AEERE B IR, . C B CT 51540 5 28 i) 55 000
RIFA TR T a W9/ AR i ()], A ATUN 7200k, 2018,
27:1056-1059.

Ehgtar kfE R, A W, RINEE/ NN IR CT 515 454
WA T 60 Bl RS AT [J]. A ATOAT 2% 35, 2015, 24:
414-417.

Kim SR,Han HJ,Park SJ,et al. Comparison between surgery and
radiofrequency ablation for stage I non-small cell lung cancer[J].
Eur J Radiol, 2012, 81: 395-399.
ESTUK, 2600, 1 kAR 20 B SO0k T g e fes A il v B0 B
AIGIT T IR /N0 Mt g 097 R LT 0. A AU 2 2% 35, 2019,

28:851-854.

[26] Yao W,Lu M,Fan W et al. Comparison between microwave ablation

—
[\
o0

[}

and lobectomy for stage I non-small cell lung cancer: a propensity
score analysis[] ]. Int J Hyperthermia, 2018, 34. 1329-1336.

Li M,Yang X,Chen Y, et al. Stereotactic body radiotherapy or
stereotactic ablative radiotherapy versus surgery for patients with
T1-3NOMO non-small cell lung cancer: a systematic review and
meta-analysis[J]. Onco Targets Ther, 2017, 10 2885-2892.
Ijsseldijk MA,Shoni M,Siegert C,et al. Oncologic outcomes of
surgery versus sbrt for non-small-cell lung carcinoma: a systematic
review and meta-analysis[J]. Clin Lung Cancer, 2021, 22. ¢235-
€292.

[29] Wen SW,Han L,Lv HL,et al. A propensity - matched analysis of

[31]

—
(95]
[\S)

[}

[33

[

[34]

outcomes of patients with clinical stage [ non-small cell lung
cancer treated surgically or with stereotactic radiotherapy: a
meta-analysis[J]. J Invest Surg, 2019, 32. 27-34.

Dong B, Zhu X, Jin J, et al. Comparison of the outcomes of
sublobar resection and stereotactic body radiotherapy for stage
T1-2NOMO non-small cell lung cancer with tumor size<<5 cm: a
propensity score matching analysis[J]. J Thorac Dis, 2020, 12:
5934-5954.

Tamura M,Matsumoto I,Tanaka Y,et al. Comparison between
stereotactic radiotherapy and sublobar resection for non - small
cell lung cancer[J]. Ann Thorac Surg, 2019, 107: 1544-1550.
Haasbeek CJ,Lagerwaard FJ,Slotman BJ,et al. Outcomes of
stereotactic ablative radiotherapy for centrally located early-stage
lung cancer[J]. J Thorac Oncol, 2011, 6: 2036-2043.

Bezjak A,Paulus R,Gaspar LE,et al. Safety and efficacy of a
five-fraction stereotactic body radiotherapy schedule for centrally
located non-small-cell lung cancer: NRG oncology/RTOG 0813
trial[J]. J Clin Oncol, 2019, 37: 1316-1325.

Chan MV ,Huo YR,Cao C,et al. Survival outcomes for surgical
resection versus CT-guided percutaneous ablation for stage I non-
small cell lung cancer(NSCLC): a systematic review and meta-

analysis[J]. Eur Radiol, 2021, 31: 5421-5433.

[35] Chen S,Yang S,Xu S,et al. Comparison between radiofrequency

ablation and sublobar resections for the therapy of stage [ non-

small cell lung cancer:a meta-analysis[]]. Peer J, 2020, 8:¢9228.

[36] Zeng C,Lu J,Tian Y et al. Thermal ablation versus wedge resection

[37

[

for stage | non-small cell lung cancer based on the eighth edition
of the TNM classification: a population study of the US SEER
database[ ] ]. Front Oncol ,2020,10:571684.

Bi N,Shedden K,Zheng X, et al. Comparison of the effectiveness
of radiofrequency ablation with stereotactic body radiation therapy
in inoperable stage | non-small cell lung cancer:a systemic review
and pooled analysis[J]. Int J Radiat Oncol Biol Phys, 2016, 95:
1378-1390.

[38] Ager BJ,Wells SM,Gruhl JD,et al. Stereotactic body radiotherapy

versus percutaneous local tumor ablation for early - stage non -
small cell lung cancer[]J]. Lung Cancer, 2019, 138 6-12.
Lam A,Yoshida EJ,Bui K, et al. A national cancer database analysis
of radiofrequency ablation versus stereotactic body radiotherapy
in early-stage non-small cell lung cancer[J]. ] Vasc Interv Radiol
2018, 29: 1211-1217.
(ke H #1.2022-03-15)
(R3CHiE 4 F)





