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Abstract: [ Purpose ] To investigate the clinical efficacy of intensity modulated radiotherapy (IMRT)
and three-dimensional conformal radiotherapy(3D-CRT) for locally advanced non-small cell lung can-
cer(NSCLC),and to compare the dosimetric difference in planning target volume(PTV) and organ at
risk (OAR) between IMRT and 3D-CRT.[Methods | Patients with locally advanced NSCLC (n=102)
were retrospectively analyzed. Among the patients,52 cases were treated by 3D-CRT and 50 cases
were treated by IMRT.The plans were designed to deliver 56~64 Gy in 28~33 fractions.The thera-
peutic efficacy and adverse events were compared between the two groups. Ten of the patients were
enrolled for the further analysis:IMRT and 3D-CRT plans were designed for each patient.The total
radiation dose was 64Gy/32f.The dose distributions of PTV and OAR were analyzed by the dose
volume histogram (DVH).[Results] IMRT plans of 10 patients decrease the lungs Vy, Vy,the mean
dose and increase the lungs Vs (P<0.05).The lungs V), under both modes have no statistical signifi-
cance(P>0.05).The conformal indices(Cl) and homogeneity indices(HI) of PTV in IMRT were better
than those in 3D-CRT(P<0.05).The cord max dose in IMRT was low in 3D-CRT(P<0.05).The 1-,2-,
3-year survival (OS) of the IMRT group and 3D-CRT group were 82.0% ,46.0% ,28.0% and 76.9% ,
36.5% ,19.2% ,respectively. The median survival periods of two groups were 22 and 18 months (P>
0.05).The 1-,2-,3-year progression-free survival (PFS) of two groups were 70.0%,34.0% ,16.0% and
63.5% ,25.0% ,9.6% respectively. The median PFS periods of two groups were 18 and 16 months(P>
0.05). The 1-,2-,3-year OS and PFS of subgroup arms with concurrent chemoradiotherapy were
90.5% ,71.4% ,47.6% and 85.7% ,52.3% ,33.3% respectively. There were significant difference in

concurrent chemoradiotherapy group and sequential chemoradiotherapy group (P<0.05). The short
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term response of two groups were 76.0% and 55.8% respectively (P<0.05). There was no significant

difference in acute radiotoxicity reaction between the two groups.

[Conclusions | IMRT for patients

with NSCLC can improve the shot-term response. And it could improve Cl and HI of PTV,with de-

creased dose of OAR.

Key words:non-small cell lung cancer;intensity modulated radiotherapy ;three-dimensional confor-

mal radiotherapy ; dosimetry
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Table 1 General clinical data of 102 patients
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Table 2 Comparison of target dose between 3D-CRT
and IMRT treatment plan
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Table 3 Comparison of the parameters between organ at risk of 3D-CRT and IMRT treatment plan

Group Heart Spinal cord Lung

Mean dose(Gy) V(%)  Max dose(Gy) Mean dose(Gy) V(%) V(%) V(%) V(%) Mean dose(Gy)
3D-CRT 14.5+7.7 8.4+9.2 44.1+£13.7 15.6+8.3 20.1+7.6  25.4+8.3 39.6+12.3 47.2+14.1 15.7£5.1
IMRT 16.6+8.6 10.2+11  38.2+11.0 15.0£6.3 17.6£6.4 22.9+7.3 37.8+10.7 53.8+17.4 14.7+4.1
t 1.663 1.255 4.163 0.6209 3.191 3.537 1.242 3.331 3.156
P 0.1369 0.2409 0.0024 0.5501 0.011 0.0063 0.2455 0.0088 0.0116
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Figure 1 The survival of the two groups
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Figure 2 The progression-free survival of
the two groups
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Table 4 Comparsion of the radiotherapy reaction
between IMRT group and 3D-CRT group

Group Esophagus Lung

I on m v I | m v
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3 it iR

AT &5 A IR 7 S AN AT TR 1) Jey 0 i 3 Al /N4
JeLJii 96 bR AR YT, R R A T R R R SRR
I7 O WAy =R R P RS Y AR AT DR
JaE A H 5107 ROCRAAAE W 5 0050 5 800 G &R
IMRT A LAAE I/ T H 2 200 7 B i TRl inF ek
Wd 2 b 335 Jam e 9 5 0 e AR R A 0 v AT
FE T SRS P I 98 (%) U AES 38, T M AR R 5
M) i 988 5 70 2 ) EZE R 22— 3D-CRT il IMRT
JE AR R R R EOR , H AT 288k il 8 o
1) F B AR 5 H RO A L RE A% 4R s e
L REACR I EF AR R, BHitKEZ2E IR,
Jits %) HESRP AR BRI T A TS PR Ml 4 ) R LR R, Herp
Voo S2 M7 A AR DGR 32 450 A 2% 35 78 A U 1k
Jili R A 5E 45 AR R . Z IR Hrh Hof Vs BT
4 AF G R 2RO AH I AN B R 18 T T B AR A
Vs #0157, & F IMRT 5 3D-CRT 7 fii i 5 4 X K
& e B Y 7 22 B F 5 R BT IMRT A8 R AR )
PERGR 05 A7 R R 2E i P, (A& SR R A I IR
IBIT A R — D SE . ASBIE S IR M 23 B T 102
1) fiti g8 58 2 4 ) R A IMRT % 3D-CRT B934 97 5L
He, FFREHLBER T Ho 10 1 H 3 B IMRT il 3D-
CRT 1%, e X A fE K B R 222 57,
IMRT #1 3D-CRT 1% 45 £ &7 . IMRT 3%l o il 119
Vo Vi BB A F 3D-CRT, 275 T IMRT 7£ £ 37 i 41
LML,V BRI TC B 22 5 Vs & T
3D-CRT iH51, HoJE K AT AE & IMRT B8 5 1 1B £ (# I%
F R X, AR 2 IMRT T30 B 5 2% i
Z >S50 IMRT 1Y HE X8 2 48 B0(C) R AR X ¥ 51 48
MDA T 3D-CRT, 5 22404 IMRT A3
A B i K ) i (Dmax) 278 IMRT B 8 1 T 3D-
CRT, A A 5 B 2« AR e 4 B, L0 460 40 5 REURT A
B R WY ARG, DRI T i Jeg 408 30 A 5 i

% @AM 2014 %% 23 4% 10 M China Cancer,2014,V0l.23, No.10



ASHILIN B £ 3 O A SR IMRT il 988 14 0 S5 4 47
FERIAE B E M, FTEA B 55 IMRT 5 3D-CRT
PHHTEIR T i B A A B Il 5 o .
I I TI&5 gse S P 7 0 4 A 32 40 0 oR 28.0%
38.0% .8.0% i1 30.8% .34.6% 9.6%; 1 .1 . 14k
SRR i A 1 K AR R 43 0 R 26.0% .30.0% ,6.0% Fil
28.8% .30.8% .9.6% , W4T I 25 5 0 i 3 Pk
TV R T R, R, IMRT 5 3D-CRT #7] LA %
MIRIE R AR B BRI, 78 o7 TR0 i ™ s R
FE IR HZUER T RO, AT Rk 20 e S 5 05
KH

Liao %5 [m] U 43 B 496 (911 /1N 40 it fii 93 58 &
%R 78 IMRT %2 3D-CRT A3 i b 3 i JR B Y
SRR AR IMRT 5 3D-CRT M4 (1)
Ry R 78.0% 1 55.8% , 22547 & M i
IMRT 41/ 1.2.3 4F S A A7 56 R JC ik Jig Ak A7 R 24 85
3D-CRT 4 (022 0 i & 1%, il e S FE AR w0
Ay WYY 1.2 .3 4 BAE AR R A T i e A
PR ST &, 22 58 B, nTee 5 R 24k
ISP B B — RO L S R A O, IS T g
i 7 [R) 26 Ay 7 1) fB B R AT ek FHE2E R YT . AR
G S Ol I 3 AT e S B B A )N 4 A i A [ 25 o i
PH R BT YT R OR (1.2 3 AR R AR A R A0 R
87.5% .56.6% ,30.3%,1.2 3 4F- Jo i J - A7 353 5
50.7% .27.6% 21.1% , HAME 5T B HMh A 56 SCHk
S =R = =Rl i RN N T AN SR T P 2 15
(SIB-IMRT) A4 = T GTV 7l 5, Turner %1 H
87 SIB-IMRT 51445 IMRT A& 3, 78450 J& 16 1E
LU R I R, AT DA R 22% 09 GTV 7l &

R, PR BT T LA g PR R X138 B
Yoyt IRl RAIG e R s B A 70 38 e YA T A BT
R, AT I YT RO R R A B I R EE , (H
PE R O TE Il PO IR RTINS )
BT RAT B IZ AT, AR A T KRS 1) B AL AT R
IF 5% o0 1 — 25 VT4 I 5 0T A A /N Al M i 9 v 7 v
1) H A

SE Mk

[1]  Curran W] Jr,Paulus R,Langer CJ,et al. Sequential vs.
concurrent chemoradiation for stage Il non-small cell
lung cancer:randomized phase Il trial RTOG 9410 [J]. J
Natl Cancer Inst,2011,103(19):1452-1460.

“? @ ’H’ ’@ 2014 jf‘ % 23 )& % 10 #8  China Cancer,2014,Vol.23,No.10

4]

5]

[7]

(9]

[11]

Wang L,Correa CR,Zhao L,et al. The effect of radiation
dose and chemotherapy on overal survival in 237 patients
with stage Il non-small-cell lung cancer [J]. Int J Radiat
Oncol Biol Phys,2009,73(5):1383-1390.

Kong FM,Ten Haken RK,Schipper MJ, et al. High-dose ra-
diation improved local tumor control and overall survival in
patients with inoperable/unresectable non-small-lung can-
cer:long-term results of a radiation dose escalation study [J].
Int J Radiat Oncol Biol Phys,2005,63(2):324-333.
Hemando ML,Marks LB,Bentel GC,et al. Radiation-in-
duced pulmonary toxicity:a dose-volume histogram analy-
sis in 201 patients with lung cancer [J]. Int J Radiat Oncol
Biol Phys,2001,51(3):650-659.

Tsujino K,Hirota S,Kotani Y,et al. Radiation pneumoni-
tis following concurrent accelerated hyperfractionated ra-
diotherapy and chemotherapy for limited-stage small-cell
lung cancer:Dose-volume histogram analysis and compar-
ison with conventional chemoradiation [J]. Int J Radiat
Oncol Biol Phys,2006,64(4):1100-1105.

Wang S,Liao Z,Wei X,et al. Analysis of clinical and
dosimetric factors associated withtreatment-related pneu-
monitis (TRP) in patients with non-small-cell lung cancer
(NSCLC) treated with concurrent chemotherapy and three-
dimensional conformal radiotherapy (3D-CRT) [J]. Int J
Radiat Oncol Biol Phys,2006,66(5):1399-1407.

Zhu ZF ,Fu XL,Xu ZY ,et al. Dosimetric comparison be-
tween intensity modulated radiation therapy and three.
Dimensional confermal radiotherapy in non-small cell lung
cancer [J]. Chin J Radiat Oncol,2009,18(5):352-356.[ &
IETC N e 5 A IR 5 SRR T AR
A /0N 40 i it 8 o B 50 R 2 A [T, P AR IR o
#,2009,18(5):352-356.]

Liao 7ZX,Komaki RR,Thames HD,et al. Influence of
technologic advances on outcomes inpatients with unre-
sectable,locally advanced non-small cell lung cancer re-
ceiving concomitant chemoradiotherapy [J]. Int J Radiat
Oncol Biol Phys,2010,76(3):775-781.

Xu YJ,Liu G,Wang Z,et al. Simultaneously integrated
boost intensity-modulated radiotherapy for locally ad-
vanced non-small cell lung cancer:A retrospective study
of 78 patients [J]. Chin J Radiol Med Prot,2013,33(2):
146-150. [#4h 4, X5, F A A5, JR 0 0 153 3F /) 24 it fiti
a7 (i) 20 ok 9 58 5T ) [ JBSU M 23 A [, o AR R 2y
B4 27 ,2013,33(2): 146-150.]

Siging GW,Li M. Observation of short-term effect for and
chemotherapy in non-small cell intensity modulated radio-
therapy lung cancer [J]. Chin J Cancer Prev Treat,
2012,19(8):619-621. [ 5 & 4k, 2% 25 . AF /)N 2 Jifd /it 955 74
ST R AT T OW S (D], b AR R B A Ak
2012,19(8):619-621.]

Turner LM,Howard JA,Dehghanpour P,et al. Exploring
the feasibility of dose escalation positron emission tomog-
raphy-positive disease with intensity-modulated radiation
therapy and the effects on normal tissue structures for tho-

racic malignancies [J]. Med Dosim,2011,36(4):383-388.

5




