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Abstract: [Purpose | To compare the clinical effect of step-and-shoot intensity modulated radio-
therapy (sIMRT) and volumetric modulated arc therapy(VMAT) for locally advanced non-small cell
lung cancer(NSCLC). [ Methods | The data of 68 cases with advanced NSCLC received IMRT(n=38)
or VMAT (n=30) were included and analyzed retrospectively. The short-term and long-term clinical
efficacy and acute toxicity between the two groups were evaluated. [Results] The total efficacy for
IMRT and VMAT group was 76.3% and 80.0% respectively. Except fo radiation esophagitis (P=
0.045) ,there was no significant difference for acute toxicity between the two groups (P>0.05). The
median time to OS for IMRT and VMAT group were 23.0 months(95%CI:20.4~25.5) and 24.3 months
(95%CI1:21.6~26.9) respectively,the median time to PFS was 15.5 months(95%CI:13.5~17.6) and
16.2 months (95%Cl:13.5~18.9),the median time of local-regional recurrence (LRR) was 17.1
months(95%CI : 14.6~19.6) and 18.4 months(95%CI:15.8~21.1),the median time of distant metas-
tasis(DM) was 20.3 months(95%CI:17.5~23.1) and 20.8 months(95%ClI:17.5~24.1) respectively,
there were no statistical differences between two groups for above 4 indexes(all P>0.05). [Conclu-
sion] VMAT achieves the same clinical efficacy as IMRT and can reduce the incidence of radia-
tion esophagitis in locally advanced NSCLC.

Key words: non-small cell cancer;volumetric modulated arc therapy ;intensity-modulated radiation
therapy
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therapy ,IMRT)A b , VMAT HA & B B G M e B
2 HRGT A /N ML B> RIS R, H
T TR 7 ] 5 7y 3 R A ) 24 i i 985 30 1 R 32 1 I DR
HARIFFE 18 0 DL ARGE o AR W 558 2o [l JBPE Ty vk LA
VMAT Kz IMRT 5 Fofr 550 57 55 A /0 200 i fili 98 5 9 5
RO 22 5, ARG R IAIT R vh 2008 PR R RN
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1 MHR57FE
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[ JB5t 14 43 B VL5 A N B Bs B R 9T R 2012
A5 H & 2015 4 5 HBUA M RIT F AR 1Y 68 4 1
A~IIB WI(TNM Z3 155 7 BRONSCLC i3, & 9 41 i
46~71 % HALAEWS 54.5 % Fir A R B4 S 48
22 o B 222 W KPS =70 43, IMRT 41 38 fiil
VMAT 4 30 1], W2 f8 35 — M B8R LA UL Table 1,

Table 1 The characteristics of patients with NSCLC

Characteristics IMRT VAMT ¥ P
Gender 0.020 0.889
Male 26 21
Female 12 9
Age(years) — —
Range 46~75 48~72
Median 58 55
KPS score 1.200 0.549
70 6 4
80 27 19
90 5 7
Pathdogical types 0.152  0.927
Squamous carcinoma 30 24
Adenocarcinoma 6 5
others 2
Clinical stage 1.010  0.799
A 7
B 5 3
A 16 12
I'B 10 11
Concurrent chemotherapy 0.136  0.712
Yes 25 21
No 13 9
Location 0.397 0.820
Central 20 18
Peripheral 13
Others 5 3
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43 R R FHBUM M, WP 28 X 26 E T
B, SR A RS [ 2 5 R T G s 198 0 335 R T 855 1) 3
JCITTE B R R SR B8 51697 IR AR i AR X
{8 5 F# TN A RUALBE T 4 2R 5 mm,
FAH 0 Bl < M R S 0, 0 4 A Il A AR . R CT &
G AL 3% FIRIT IR T AR
1.3 HEXAE

FRAE ICRUS0 5 1 5 B 5 o FEAARRR A& i
I8 R B (gross tumor volume , GTV) AL 5 it & kb K2 9\
PAEAT — A EAE>Tem BRI LS, 76 GTV 2 i 22
(] s 8 FHCT R A 7 R 18, 30 M P 9 9 722 g
FH i o A7 30 2 a) ), I R EE AR A (clinical target
volume ,CTV) 7E GTV By XAl L U4 6~8mm,
HERWR L, GTV AN ELAEAE R CTV IRl 4
H (planning target volume , PTV)#K 4 i 83 i &8 47 45 &
BREALLE AL HLIN 28 1Y I 10 2 B2 7R CTV Y il F oh 9™
Nk, HBMELEINY 5~8mm, JEMIEINT 10~
15¢m,
14 Hritkl

IMRT %) B UG A i 2 iRl it TAE S i
S8 PR SR F S Bl 3K Precise-Plan 52 1R 5 5 86
St R e E AR TR SR 5~7 B S T g i
J7, B DX R R 2 /D 909% %5 5t ith 4 55 99%
) PTV,PTV WS 22 57 0 +7% , fi X B 7 B
il by B Bl K 45 Gy, O VA0<<20% , WU
V20 <25% , £ 45 fie K it 45Gy . B 551 o A7 1%
60Gy,2Gy/IK . X i XA kL4556 7 | IRA 56 78
KRN A B DX I % D64Gy

VMAT 3+ %) . AR 4 18 2, 2R F e e r o =X
BOR S UT IR £ 77 ) i d% , i 1~2 4S9, VMAT 3
Rl i B 2 300 1t BRI [A] IMRT 3401
1.5 FAR

% 955 . ¥ VU Al + L (GP) . GEM 1g/m*(d,, dg)+
DDP 75mg /m*(d,), #1i ; 5842 B+ 501 (TP) . PTX 175
g/m*(d))+DDP 75mg /m?(d,), #ii ; 2 VG 5% A2 B+ i 4
(DP):DOC 75g/m(d,)+DDP 75mg/m*(d,), ¥k . Wi .
1% 9 i ZE+ )i 41 (MP) : MTA 500g/m*(d,)+DDP 75mg/m?
(dy), #Hi% . LA B RS BB T AT 4~6 RN
RITET 45 T B TRk | R DR KR I 1 $
AbFE
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1.6 TR EFE|RMEMR

W IR T BT , BT AR 2 A
H AT YT RO 7 SOF AR YE WHO FRifE™, 43
58 4 2% i (CR) | &8 3 2% fi# (PR) | & 2 (SD) il i Jie
(PD); 2t 9 97 &80 6 4% 5 A= 77 2 (overall survival ,08),
JC #F J'é - 7 2 (progression-free survival , PFS), it &b %%
% % ( distant metastatic rate, DMR)F1 s & % % (lo-
co-regional recurrence, LRR), i 7 @l 2 1 43 7 4%
RTOG 91 ik 54 S iy PEAf A 1 A1 EORTC W5 39 ik S5F
SN VEM AR AEIE A . o SOPEO I  4  OT S
90d LA, AUV A A T S 4~6 JEN
AR T PR A5 A T W TR A TP
1.7 SitzF4aE

K JH SPSS17.0 e it B 447 43 #r , P 20 ] 31 %K
PR BCR 2 K5, 0S . PFS DM #l LRR 1Y Fb 4%
& H Kaplan-Meier [ Log-Rank #i % ¥ 17 70 #1 , P<
0.05 W ZESAGIFE L,

2 & B
2.1 EHIFTH

RKIRBEVTHHE Y 2015 455 H 30 H, BETIRRK
100% , Az B 17 18.55 4~ H (5.5 1~ H ~29.0 ™ H ).
241 68 Bl B E oA 27 B B b 5 A%, 37 4t R
R, 22 BIFET S,

IMRT 41 CR & 18.4%(7/38),PR A 57.9% (22/
38),SD 4 18.4%(7/38),PD N 5.3%(2/38), A 3 F
(CR+PR) } 76.3%(29/38); VMAT 21 CR 4 23.3%(7/
30),PR N 56.7% (17/30),SD A 16.7% (5/30),PD A
3.3%(1/30), A1 % % (CR+PR) A 80.0%(24/30); VMAT
HARCRME & T IMRT 41, (HE5 5% E X
(¢=0.132,P=0.716),,

22 AMTRAREM

sIMRT ZH A s 5 Pk B A B A3 0O M P 452
ORI A A | oI 98 R B e A ey
WK 81.6% 65.8% 73.7% 71.1% 63.2% F 68.4%
VMAT 44514 50.0% .73.3% .53.3% .66.7% 46.7%
M 73.3% , B U PE & B 05 51 (P=0.045) , B 4 HAth

AN BN 22 5 B e ge 1T 5 SL(P>0.05), UL Table 2,

23 IEHTH
2.3.1 72 OS A= PFS 1uég

IMRT 4 #il VMAT 20 (%) v 32 OS B[] 43 51 2k
23.0 I J (95%CI1:20.4~25.5) Fl 24.3 4~ J1 (95%CI:
21.6~26.9), 22 7 TG 124 75 XL ( *=0.482,P=0.487);
IMRT 41 #1 VMAT 4 (% H# fi PFS 435 2 15.5 4~ H
(95%C1:13.5~17.6)F1 16.2 4~ H (95%C1:13.5~18.9),
£ R IG T 2E X (¢=0.141,P=0.707), U Figure 1,
232 ## LRR # DMR b4

IMRT 4 F1 VMAT 41 /9 457 LRR B 8] 43 531 Sy
17.1 4~ H (95%C1:14.6~19.6) F1 18.4 4~ H (95%CI.
15.8~21.1), ZRLGEIT¥E X (=0.640,P=0.424);
IMRT 2 1 VMAT 41 189 H 42 DM B [8] 53590 24 20.3 4
H(95%CI1:17.5~23.1)F1 20.8 4 7 (95%C1:17.5~24.1),
ZR LG L (P=0.017,P=0.896), V. Figure 2,

3 3 i

VMAT JCY7 2 38 a7 45 AN ] W7t S 28 o 114 [
i 3h A WA IR ML A2 sl | B R R i
ISP BT R TR B o LA AR R SR BE G T R A R
A R B S R 1 ) e A T

DA St 96 > Xof 52 149 22 SRR 9 IR 5 B R 0 AL R
S5 HIAHHIA] . Valakh %5 ©0%F VMAT 78 3 e 2
Jits 968 % 107 T 64T 5 SCRR el B, iy 7 i) i oy 52.5Gy/15
b T R S A L) S B RS R TS

Table 2 Comparison of acute toxicity in patients with NCLNC between two groups

Acute toxicit IMRT VMAT 2 P
' o I 1 mw v o 1 1 m v X

Radiation esophagitis 7 20 7 4 0 15 10 4 1 0 8.031 0.045
Radiation pneumonitis 13 17 5 3 0 8 16 4 2 0 0.599 0.897
Vomit 10 20 6 2 0 14 8 6 1 1 6.289 0.179
Leukopenia 11 14 9 4 0 10 13 5 2 0 0.966 0.809
Thrombocytopenia 14 12 11 1 0 16 10 3 1 0 4.001 0.261
Anemia 12 17 7 2 0 8 14 7 1 0 0.489 0.921
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Figure 1 Comparison of OS and PFS in patients with NSCLC between the two groups
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Figure 2 Comparison of LRR and DMR in patients with NSCLC between the two groups

ZIEZ W, LT 360°VMAT(360-VMAT) X1
5 IMRT 3] A1 =] 07 53 9 VMAT(180-VMAT) 34
HE ,360-VMAT 47 5 55 1 7] 2 31 2) i, 180-VMAT
A B AR BE P 5 IMRT #H LG, 360-VMAT Fi
180-VMAT #0245 1y &2 B &, 1 IMRT fifi
FEFF B e MK, Ahmad 25 70%F 9 1) 5L 301l 988 17 SBRT
(stereotactic body radiotherapy) 1 VMAT 1+X#E47 T
FEEXT e, 4550 % B SBRT %) E 2/ B 7.2
J¥(6~9 FE), i 8] & 5.4min(3.6~11min), VMAT i1 %
A 2.8 N (2~3)F1 4.0min(2.2~6.0min), VMAT
() D95 Lt IMRT 3% /i1 2.68% (1.24%~5.73%) ,D99 14
N 3.65%(0.88%~8.77%) , i VMAT f& K 2% B 1 5% 1]
S5 300 A, BB 9 Dmax F- 308 A 1k 24.1% , B
()1 25 550 B v 2 22.1%, il V20 387> 16.3% , VMAT
(9 3mm Y y 1R K 99.8%(99.2%~100%), 5 IMRT
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PO 22 T 3%, X RWITEMR 0 y i@t N R
VMAT J5¥:47 SBRT (#E X 19 ) i A 1 . 1IE 414
(1) 32 BER) B K A% i B ] W] 2 T IMRT., Hegi-
Johnson Z5 B ST WS T iAW A5

Rousseau %5 /L% 10 i) NSCLC 735 VMAT Al
EIE Y (conformal radiotherapy,CR) 11X )5 A& B .
PTV i Dmax .Dmin fl Dmean AT, 1M VMAT A9i&
£ 35 % (conformility index, CI)#E# T 60% , VMAT #il
CR 1 % fili ) Dmean 73 %l & 14.1+5.2Gy Hl 122+
4.5Gy, V30 43 5] 2 20%+8% 1 14%+5% ,V20 43 %
J& 24%+11% F 20%+10% , B4 2. 2% CR 114
4 5 ) Dmean B 2 &Mk 9% ,V5 & T VMAT it %l
13%,V10 # V15 #iE ., & T 20Gy LA E AR CR
T B 5 T VMAT., Jiang 45105 12 491 J= 3 16 1)
fifi 65 A HL 9 AR 43 I VMAT (single/partial-arc
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VMAT,SA/PA-VMAT) 5 IMRT 3] i I 85 & 81
B 4R PTV 1% Dmax .Dmin #1 Dmean P & #H iz , 2
SA-VMAT 30 Hi 0 12 53 A B9 P05, %k 35l i, SA/
PA-VMAT %1% IMRT % V5/10 & , 1l V20/30 1%,
PA-VMAT i 3 XF fill ffi V20 V30 Al fiti 5F 35 57 &
(mean lung dose , MLD) 5 & B & 177 AL #5 8k %2 (moni-
tor units, MUs)VMAT %] %5 5] & PA-VMAT B & 3
A RTINS E) R 465 . Zhang & Y 43T 125 4
NSCLC ## ,IMRT 4 (n=65) VMAT 4 (n=60) Lt 4%
I IMRT 4] (9 4 245 %0 (homogeneity index,
HI) B & & F VMAT, Pi41 C1 JE25 5, VMAT 41 & fili
) VS AT V10 B1E & T IMRT 3H%1, i VMAT 41/
V20.V30 Fi1 V40 {& F IMRT, V15 F1 V20 ¥ 41 JC 2%
5, IMRT #4169 MUs b VMAT 37> 4.2% , /£ &N
S IMRT %) %5 1 fili o) BB 48 22 19 B 3 3 b 3
VMAT W Z FF IR 1E & B . 9 425 2% 14 4
Il 3 NSCLC A& # k5% & B . VMAT 1& CI J5 1 W]
W ft F 3D-CRT; 7Efili 9 V5,3D-CRT ¥ & it F
VMAT;PTV {#) Dmax .Dmin .Dmean HI F1 15 & #% B
Z FBARFL( V20 SO I V40 V45 V60), il |0 i
2150 B (Dmean ), A 88 i K5 i (Dmax )55 J7 1,
P -Jal 1] G 22 5

DL b Y 8 24 A 4 B 24 AR B XF VMAT 78
NSCLC #9 5 FH#EAT T 43 Lo, T e I R 52 B v 9
WEEAR B AT AL, B X 68 i i B % b & B .
17 VMAT il IMRT 7 B W41 NSCLC 835, 2R
RS BRI PE B R VMAT R B e 4, 1
35 I B 22 5 X — S5 R 5 DIRTHRIE Y VMAT 5
T B BRI A5 B — B, (R P R 4
WA 2R, WNRITRCR KSR, WA 0S.PFS . LRR
H1 DM Y570 1 2 M 22 5 TEARIRBEGE b B I h BR
IMRT F1 VMAT % 4% B i) 50 & 5 A 1) 22 5740, 77
TE VLT LA 7 1 PR 28 6 20 I o7 A 331 7 A 5 T
(1) b g 4o 5, w0 78 it 98 0 ) 161 784 it s | o i AS
RS2 I R AN T 5 (2) Figed AR AR A ol 2 AR B R
(R AN B R R A g (3) T T 1
WEHE AR A ALST O ZZAEBERY AN BN A A

Zi L prid 5 IMRT H#, VMAT £ A B % 3515
5 IMRT $2 AR A 8] B 16 R S5 20, VMAT 7T LB AR
SHEEEMGIN kA, HEA SN H AR AR R
JR e — e A iR T O
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