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[ Abstract] Stereotactic body radiation therapy (SBRT) is a treatment of high dose radiation in a single or small number
fractions to the target areas. Compared with conventional radiotherapy, SBRT has the features of higher dose and better preci-
sion. SBRT has established the status of standard treatment for early stage non-small cell lung cancer (NSCLC) patients who
was unable or unwilling to undergo surgery. For operable lesions, SBRT could achieve a similar local control rate with surgery.
This paper reviews the research progress of SBRT in operable early stage NSCLC patients.
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Table 1. Researches of SBRT on Operable Early Stage NSCLC

Trial Research Type N T1/T2 Operable/  Radiation @ Median Median Local con- Regional Overall
Inoperable mode follow-up age ( op- trol rate control rate survival

( oper-erable/in- ( operable/ ( operable/ ( operable/

able/inop-operable, inoperable) inoperable) inoperable)

erable, yrs)

mo)
Nagata (8] Phase 1I, non- 164 164/0 100/64 48 Gy/4F 47/67 78/79 3-years: 3-years: 3-years:
(2015) randomized 87%/85%  92%/75%  60% /77%
Timmerman'')  Phase 1I, non- 26  23/3  26/0 54 Gy/3F 48 73 " e - 4-years ;
(2018) randomized years: 1370 56%
Shibamoto! '/ Phase II, non- 180 128/52 60/120 44 -52 Gy/ 53 77 5-years: 5-years: 5-years:
(2015) randomized 4F 79%/88%  82%/81%  45% /60%
Chang!®! Phase 111 31 4727 31/0 54 Gy/3F or 40 67 3-years:96% 3-years:90% 3-years:
(2015) 50 Gy/4F or 95%

60 Gy/5F
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Brh FARU M BT A B R i DIBR AR & I
W 45 5 9, STARS i 50 %2 5Kk 41 21 %= W] 1 oy
NSCLC, 1fij ROSEL X5 M R 722 ; STARS 135 SBRT
20 ) J] TR A b s B A 13252 54Gy/3F 5 50Gy/
4F 4y # BT, ROSEL BF 5% A A 20 J51 B 250 s
FEIAT 54Gy/3F B 60Gy/SF 7 EI iy T . Chang
a4 W T A 5 4 9, SBRT 41 (31 1)) 5 F A 41

(27 f51) S Bl U B 8] 43591 A 40. 2 A~ it 35. 4 A4
J LRSS — g FER ST 3 L2802 T oy
TR EXLS . i SBRT 4114 3 4F 0S %5 FF
R (95% vs 19% ), 10% (¥ SBRT 5 HF 3 4
FEVE,TC 4 UL EREYE, T 44% TR B E I 3
o 4 FFARAEA R, H 1 Bl EET ARG I
A, STARS FI ROSEL iR &5 4 i,
HFARAM L, SBRT 41 8 & A4 47 % 5 I HiR I7 &l
SR A REAS S /0N, BV IS [B) 4, (H B FR iR
I7 5 AL I3 ) S S - 1, X iEA TR 2 L
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al control, LRC) , i1t 2026 4 1 A 5€ )%, VALOR
(NCT02984761) L% SBRT ( J& [ %y 54 ~ 58Gy/3
~SF, tr e By S0Gy/SF) 5 TR (Jifi - U B a5 i B
VIBR) BIGITIT A BB AT 52 15 K Al PET-
CT #1220 1 1] NSCLC,, iZ W 55 1) F B2 i 02 5 4F
0S, Fii 2027 49 A 528, SABR-Tooth( NCT02629
458) & —I B TER G I SBRT 5 F-K 111 IR HL
RIS AT TR ST, H AT A AT
1.2 [EmE#HR

Zheng 21 % 2000 4F 2 2012 4F 8] % 3219 63
T 11 000 Z i) NSCLC 84 1) SBRT 15N} wf
FAERMFATLERE . ZR B, 5 SBRT ML, 4%
SZ I UIBR AR () £ B T 0 5 4R 0S(66% vs
41% ) B S48 ] TR B8 b AR AR R
SEAF)E Wi OS Al DFS A EA G225, %
S3HTIR &I, SBRT A a] F AR B EH R EH 5 08
SEIEAHSC 1 AT F AR 5 e A 12% , 16
] SBRT # 5% R 2408 & ok F AR, SBRT FisME
R ETHATEAE S EWAFTE WA 22 7%, SBRT 834
SIS BOR (AR IR 74 % vs 66 %) . Berlin 251
X} 853 fliz Wi A 1 ] NSCLC 1 J 3 647 43 A, Horp
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MIBE A5 R IZWT 510 i A 6 X T i i 32 fili -7
FrA. 5 SBRT AAMILL, FARHABAGE R OS
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i) SBRT 2H B & fE B2 ERAEA T TR, 73 b2
SBRT 4 £ & HA B i AR I A BB S Y BE e 5 )
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TEVIERAHLL OS FEAK (31% vs 50% , P <0.001),
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JERIN VATS il UIBR AR BA R 41 [l T AR ROR
TR o Ao, Il B b B AR Bl A — o i
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RN, X AT RE S EHT E R NSCLC AR HEIRYY
F2 b SBRT 5FARAF RHMBEHEXHR

Vet o HAT, X TP A XU 8, AR A
b Jed AR S A R A5 06 T SBRT R AR B4 1 1K
FIVFENLZA B T8 T 618 BAT T A, ARk iy 1
H5 AT RE 2 S VREAT] SBRT Ak ] A i o 1) 1
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Table 2. Researches Comparing SBRT with Surgery on Early Stage Lung Cancer

Trila PSM N ( Surgery/Surgery method Radiation Median fol- Median Cancer-specific Overall surviv-
SBRT) mode low-up (Sur- age ( Sur- survival ( Surger- al ( Surgery/
gery/SBRT,  gery/ y/SBRT) SBRT)
mo) SBRT,
yrs)
Grillst '8 Yes 69/58 Sublobectomy 48 - 60 30 74/78 3-years: 94%/ 3-years: 87%/
(2010) Gy/4 -5F 93% 72%
Crab- Yes 56/56 Lobectomy ( 76% )/ 54 Gy/3F  34/23 66/74 - 3-years: 68%/
tree 22! Sublobectomy (6% )/ 52%
(2014) Pneumonectomy (3% )
Palma!”! Yes  60/60 Lobectomy(82% )/ 60 Gy/3, 79 - 3-years; 60%/
(2011) Sublobectomy(15% )/ 5, 8F or 42%
Pneumonectomy(3% ) 54 Gy/3F 43

or 32 Gy/

2F
Mokhles'®)  Yes  73/73 Lobectomy 54 Gy/3F  49/28 - - 5-years; 80%/
(2015) 53%
Hamaji ) Yes 41/41 Lobectomy 48Gy/4F 48 74/73 S-years: 83. 5%/ S-years: 69%/
(2015) 56.7% 37%
Dong (25 Yes 66/6 Lobectomy 50Gy/4, 68 3-years: 95%/ 3-years: 89%/
(2019) SF or 60 48/31 89% 84%

Gy/8F

2 SBRTigyrHRE NSCLC &

R A5 PRt A 55 Wb 2 S, R 3 i <l O
FHE IR DA 2em PR A4 JT S e R Ay v sk T f
SR ER AR L, FARAR K — e B 2 OB A
ARR B ER , B T AME B K XRS50, i AR
JE VR 2% BT RE D8R B o H g 7R i 938 5T 14
TAREE SCRE VB Sl KORGS5 A 1)
R S e DRI, R 3 BT 3 3 e 285 4 e A 7™
WA AT EE . A 2006 4F Timmerman 25
B SCEETRIXT DK, A G v o B fii e 458 ] SBRT —
FLAFAE S i A B 5T U 52 00 s R BT Y
SBRT #H & 8¢ P, 40 30 S8 A IR SE R 45 15t 47
2RI T AN TR

ENERLEAN R 2% 1 — T AT E 1 1L AR5 404 T
$:5% SBRT 11 70 ] A~ A] AR 1) 5 #] NSCLC &3,
SHe A ] B2 R e 78 NSCLC 3424 60 ~ 66Gy/3F &
57, LR 17.5 AN H o RE 2 4E LC 2 95% ,{H8
BIEH(11% ) HEL 3 ~4 Kt 6 HlEHE (9% ) &
AEIRITAHSRIET o v YL A B IE IR R R A
ARG PRI, v e 2 0 ] BB il ges 1) 2 4R JC ™ E
BEPE(2 HLL ) RAERMFEW R 225 (54% vs

83% ) A SLIKHST 75 G A Al g - r ke 0 i ¢
HILUS J&—3idbER g 2 ol CAEREPLATIEPE 1T B 3:K
55,z 5% DL 56Gy/8F 5 J7 Hh Je B Jii g ( R &
NSCLC 5% %) . #& %2 H T, 1z 45 KA LA 2B
B ERMRNAN 74 Gl EE 3 R LT
PERI R AE AR 28% 404 6 B PE 1L AN 1 5] 3
ARt g . TR B RO R A R RN
o B — 2D VA ) - AR ) fa o PR =
RTOG-0813 J&:—10ii 5 7E £ 3+ p Ye % NSCLC £
BB KN 52 50 5 7 RO 35 Pk I ) B 3 151U, B
L 50Gy/5F FFbG , AR 0. 5Gy & 60Gy/5F, 3t
RN 120 B4 G BRI, BER A B, 3 ] E
AT R M SRR, Hodr 2 ) & AR A
57.5Gy 49,1 filfE 60Gy 4, 2019 4£ 5 H , Bez-
jak 250 Xt L IF g AT T AR - R A Bl 37. 9
A 254075 F 48 60Gy/SF I, JAYT A 6 FEE & A=
T 2% (95% Cl 2. 8% —14.5% ) ,72. 7% [ 2
A A AT R 8 2 0 Yu 2 ey
1599 fijrh Je AU RLIG] NSCLC £ 5 119 13 JiOW £ M b
FEHAT SR W AR R SBRT (Y7 s M8 4 1k, 4%
REW] 3 4E LC 2 72.2% ,3 + WgPE RAEFER
12% , 1EFE#47 H ) EORTC LungTech x4 |
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SUNSET 2086 46 3 — 25 fiff e v e 5 1 o st
it NTEE N T SBRT 142 4 M A RO [ 7L

KT SBRT 7EH1 g7 NSCLC AHEH AR 5T, faf
2 [l B AR T 53 B T 60Gy/12F 3557 i 5 ik
Uiy SCE P B R Y e R LR DT 29
H,LC 2y 100% ,(HREL 5] 38% My /34 B 3 9 LA
IR 15% 1) £ BRSO 0L, 21 % (1
BEFTREARAEIRITAOCIE T, REMEE R IR R
SIS T I S MR A SE AR T SR A,
B 15% (1) 5 98 M54 N, Bl F — 20 PE A
SBRT FA3d R o Sl 56 [ 20 0 M LR g i
HRLs B — TR 5T [ Ja P 23 Ay 1k e B NSCLC A
HHAZ SBRT IR 7 RSN . B E B A A 3
5% 5= ( biological equivalent dose, BED) &y 84 Gy =l
MRS ST, & OO R G B
%3 SBRT j&f7 R E/#8 R R BV AiER 1 K7 5

o WFFEILANA 88 fl i (PR ALAFE RS 74 %) 53 fil
(60% ) oAy Jit 4 P o Jmy 38 S 42 il , 35 91 A A il e
%o REBUEE (n=76) IR -5 30 v U AR
26,23 BRI X SR RS BEUINIE 19 fi8
H(22% ) HBL 3 Gl v ik SO 10 il j
(11% ) HBURBE5 SBRT #H5¢ 1 Boiv 24, b 6
{91 B S P L, HoAth 4 61155 SBRT AHC 1956
TR TR ER% . 2 (s B 3
DR N R R IR 1 AR AR 78.1%
ABEFEH 2 LA T SO B AT TR A K AR
R, (HBE A — 28 SBRT BF 5 DA 8 v e 75 il i
55 SBRT S MIAHSC R, T BOX F il 7T 4508 22
S 14 T R L P Ay e v e R it 14 1 SO T DA K B
FERFSEATAER B T BED AR AT 7 & Hil
KHFMEEIE 3,

Table 3. Researches of SBRT on Central/Ultracentral lung cancer

Trial N Median fol- Tumor lo- Radiation Local control Overall surviv- Grade 3 + GradeS5 tox-
low-up (mo) cation mode rate al toxicity icity (N)
(N)
Hasbeek ) (2011) 63 36 Central 60Gy/8F 3-years:93%  3-years:64% 6 0
LiBY  (2014) 82 21 Central 70Gy/10F 2-years:96%  2-years:67% 5 0
Tekatli'®',(2016) 47 29 Ultracentral — 60Gy/12F i(')%e;“ : 3-years :20% 38 15
0
Bezjak*) | (2019) 71 38 Central 57.5Gy/5F 2-years: 89%  2-years: 68% ws 16 vs 21 S5ws3
vs 60Gy/5F vs 88% 73%

AH G [m] i 5T 2 B, 7E PR IE BED, =100 if#
T, # OAR F1) 1 FRABCFNE Jin 43 ) EmT BT LA 5K
PR LC 1) [R) B 0 2 1 42 ol 7 T 42 52 K F (B %
JEE X S b 5 A0 (81051, AT HE s 3 R AR
FEERI AT GE R FEARAIE OAR 7571 BRAG TS
FlNBYRTEE T, LR 10 ~ 15 Gy By R 43 E T I A
W™ I &S . JROSG10-01 % F2 0, H 3
PRAIE OAR A7) B | ,60Gy/8F 47 H1 Je 78 NSCLC
JEA IO AR K W BT 4 R G T R
BAE AR Z T, AN AT F- AR ) v e Rl 9 1) SBRT 5]
TR R R IF A DR UE AT AR, AR
T DA R

3 B £

s ==

Z Ui T PSM Xt SBRT 5 FARM HLALLE R
SBRT 7En] TR & ) 2038 06 74 Tk s, 2
RIS 1 3 P RE 2 Dk 2 i i R Il 220
LS o RSP RS T Hp g TR g 4 S8, SBRT Bk W]
JE AT AR . FET, X TR R XU A
AR TR} R AR U AR A S AT )
LA 2 MR B IR T e 4%

EEEH A XML X TH RMET L
SCHE B A 3 AT A AR AR BL 5T IR AR E I U W
B BB BEFHFCHBEARAERRE, T
BEHE,

FARAG A A F RS K RT3 E T
] % 9 (CNKI) B BCH I 2 AR 3 SO U & St 8
FART AR

BT 2 FATE X R G H, KB Fl R &

88 0 58« A S 4 0 1R A 39 ] X A K A
R
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