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The Effect of Contrast-Enhanced CT on 3D-CRT Treatment
Planning Parameters in Patients with Non-small Cell Lung
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Abstract: [Purpose ] To investigate the effect of contrast-enhanced CT and on the three-dimensional confor-
mal radiotherapy (3D-CRT) treatment planning parameters in patients with non-small cell lung cancer
(NSCLC). [Methods ] Contrast-enhanced CT was performed in 97 pathologically proven NSCLC patients for
radical radiotherapy. The gross tumor volume(GTV) was initially delineated on the CT images (GTVCT),and
the corresponding contrast-enhanced,CT data were subsequently used to delineate the target volume
(GTVCT+).3D-CRT plans were made according to different target volume. [Results] Contrast-enhanced CT
clearly altered the radiation therapy volume (PTV/GTV) in 35 patients (36.1%). Between the contrast-en-
hanced CT and plain CT radiotherapy planning,differences of indexes including volume of GTV (VGTV),

esophageal volume receiving at least 45Gy (VE45),the maximum dose of spinal cord receiving(SCM) were
all with statistically significant (P all<0.001).[ Conclusions] The volume is more accurately determined by
contrast-enhanced CT. 3D-CRT treatment planning accord to contrast-enhanced CT may coverage the target
better,and reduce the dose of spinal cord and esophageal

Key words: NSCLC ; radiotherapy ; contrast-enhanced CT;plain CT

ST 2 SR AR W AR /N ML I 9 (non-small cell B FEANIG N IE B 20 ZUA RS w7 Y [ BF AT 4 v 48 XK
lung cancer,NSCLC) /) 32 B2 IG97 F Bt , (AR I7 &R & B R B (gross tumor volume , GTV) 5 & , M1 $2
IR, S AR AP RAE 5%~10% , R E I M0Z szl R 0 A [ P91 22 B B S o MO 19 5
T RO AR T ERA N R AOT IS AEE gl O AR Rl 3R, (HLLE CT T I7E )
JELIT (three-dimensional conformal radiotherapy,3D- X TR A 2 B AR BT SR I PR SR 450 AT
CRT) HUE T o L —MERAPREE TITATFBE, bt 4B T 07 BAE 338 T 52 B F A7 B

% B H#1.2012-06-12
A, 3D-CRT 5 NSCLC # % , & 76 iF fr 5 38 CT &

‘? ® ﬁ 2012 jf‘ g 21 )& % 9 # China Cancer,2012,Vol.21,No.9 % %




NSCLC e MO e B A48
1 #ZBE5TZX

1.1 IGERER

W 2006 4F 7 H & 2010 4F 11 HAEFR B 71
58 CT ENLIAIT A 97 ] NSCLC H & ¥R, 4R i 23~
84 % W iAEL 65 %, WA 1,

Fz 1 97 6 NSCLC 2 &G K% &

& b 1%
el

FiE 3 61

g-gc 36
WHO 43

0 58

1 36

2 3
9 FHL S AU

1% 35 56

i3 28

HoAth 13
A

rps 7 64

Jé Bl 784 33
I PR 43 191

b 9

Ma 43

b 45

N ARE AT ARG T 3D-CRT JiUJT B9 NSCLC
i A CT nl ULge kL 28 40 M8 2 B B 24 31E 528
NSCLC; WHO #4r <2 435 Zik & L EER/RE Y
FE B AT 5 I F AL T BE St I D) g B AR IE
1.2 CT B HA#FEF*

BE RN OT B R EE L, LAy TR
T A figp SRR JEE BRI P 2, AR B B A b i A
Z:7 1, FE R IE o 2 K W LA AT e A S
HORLASOR 0 #EA T FI T, BT 2SI oh DL b, 43 i LA
BITRDIAT CT AR CT F 4 (28 0 o 5 W%
FIWIARE 1.2mlkg) . “FHEIFIR T, 85 CT LIZ)E
0.5cm FEZLHAH, A E S FOR PO % 2 IE
%, FXTHRRE FIA TR CT BUECRAE s 8 o
&I 2 ADAC.Pinnacle®TPS T A/Euh 47 R&EL &
1.3 3D-CRT it XIMHIE S5 i

XF 97 i A ZH /9 4T MG P 3D-CRT i 97 1Y

696

NSCLC #7% % il % % £ 800 Hu % & 1 600 Hu;
Y\ % % 137 40 Hu % 95 400 Hu, mH— 4 BT R
16 B2 R — 44 2 A28 Wi 36 B2 W e 7E g B CT %
g i R X GV, fe /N AT LA = Tem (9 5
50k B 45 90 B 5% % Ik EL 45 (metastatic mediastinal
lymph nodes, GTV-n) & & 2 #5 B, B SNl AN 5K | £F 4
PR 40 i35 45 ) B il 4 A5 X3 e AH TR 1) 52 45
FMFET, FAERSSR CT BHYR A mEE X, GTV 4hik
0.8cm 1E A Jili & g DXl R IX (clinical targer volume,
CTV),CTV bk 0.5cm /£ A3 RIHL X (planning targ-
er volume ,PTV), GTV-n [1] PUJ& 4N 1.0cm 1E 5 AR
EERSWRELZE PTV,

TE Pinnacle® 7697 115 & 4t L LLAH [7] 2 5045 51
il 2 3D-CRT 14 5 BEBEFR 0 5 T 76 1 Ay 45 ol
STHT, SR Varian 23 @] 2300EX B8 h# #% 6MV- X
2, 3~5 A~ I e A R S B R R
FA BT AR, DA fE K AR R
Ll v 7)o X R A ) S IXGE Y, B 60~
64Gy,2Gy/Ik ,5 /JE . F DVH £k K id JE 45 #00F
PG yr Rl e B OB R AR Y
7 AR ] 227 1 IE T
1.4 MZELLEIER

LR FL.GTV AR B (VGTV) (PTV i & 1
(VPTV), IEH L K45 52 AR BRI i . 32 1]
it =20Gy 9 il A B o 4 il A R LE 481 (VIL20) , il -
¥y 52 BEGE5  (MLD) , #6734 52 B3 5] 2 (MSD),
A5 8 it R IR G R E(SCM) |, 32 TR 5 B =456y 1Y
EARRLE A IR B (VE4S) , 845 e K52 I
S (ESM) |, o0 JIE 55 K32 BESFS 0 12 (HTM) |, 32 BR S
H=40Gy B0 IEARFL S 4 R BY H B (VHA40)
1.5 %itE4aiE

BE b BER ] SPSS11.5 48 it24 20 Mr s | % 4%
WEEFE bR DE AT BT ¢ K 5, P<0.05 22 345 G it 2

2 # X

21 BERIEER

97 FIAT M A 3D-CRT By B &, 5% CT 1
s 35 5l (36.1%) 4 PTV FI/E GTV, 25 )
(25.8%)PTV Y /N, Horp GTV U7 21 9] (3458 CT %

% @8 2012 F % 21 A% 9 M China Cancer,2012,Vol.21,N0.9



G (81X 53 o 96 55 W 08 105 00 R M R AR it 1 20
Bang CT HEBR AP bk L 25 5% 8% 4 4 (CT #m 42 =1
em) ;10 % (10.3%)PTV ¥4 hin, 34 hnJs A S GTV 3
(2 ) AR CT 4% 17 F49 CT LR AZ I
b G RSkt 25 (8 i ,CT BT H A2 <lem), 62 fil(
63.9%)PTV /5 GTV J&H] A8 1k
22 ERALRBEZBRHERMFSLE
HEoE CT 415 F 41 CT A iR 2% VGTV .
VE45 SCM 2% 57 A i1+ 2% & L (P #<0.001) ; 1fi
VPTV .VL20 ,VH40 MSD \MLD HTM 2 % K4 i3
B, k2,

F2 BECTECTHFHNSHENERNLILER

B U= JE X} 25 5 t P
VGTV(cm’) ~2.07+5.31 371 <0.001
VPTV(cm’) -4.68+33.87 ~1.54 0.103
VE45(%) ~2.88+5.42 -372  <0.001
VL20(%) -0.349+1.97 -1.63 0.128
VHA40(%) -.636+3.28 -1.85 0.079
SCM(Gy) ~2.84+4.64 -588  <0.001
MSD(Gy) ~0.083+1.02 -0.77 0.375
MLD(Gy) -0.087+0.84 ~0.74 0.496
HTM(Gy) -0.365+1.43 ~1.74 0.178
3o i

FE = HEE O TR, B ORI KN AR
A A5 1) ) e 65 2% R R A3 A L DX/ T A
MRS R, BT A R R AR AR RS 0 IE il L 2R
A RS2 BRI R B AT R B R R AT
EE AR 5 J T 4 2R AR A 2R HAZ il A 2L Tt 27
F et BRI B RO T B v ey R B AR
SP R & R, RSB0 AN = 4k 38 Y T R 5
7 N X — MR AL T A AT T B, S FRATTN H IX
SR B THOTT B R I, R B b R B X ) W (GTV,
CTV) LA K HER AN 2 PTV e Ho 8 B 2540 0 X
RS 50 2 AS 2 R I o Al 202 ek 78

o 7 B SR CT AT LU 47 Ml X 3 1F 8 i 51 B4
5 AR G, TR AR FH s 5 700 S A5 B G R
AR — 20 X 43, AT AR (e 5 ) T DX AT G
CT F-F-49 CT XF 97 47 #LiA 7 3D-CRT & & i
X R 4 64T T RSB, A CT B S 2% 35 il
(36.1%) 3 PTV F/ok GTV, H 25 i (25.8%)

4’ ® JE 2012 jf‘ % 21 )& % 9 # China Cancer,2012,Vol.21,No.9

PTV Fl/5 GTV B &8 />, 10 $1(10.3 % )PTV Fl/5%
GTV BRI, 285 25 087 A Lk a5 B R B XF
TR AR FE 4 CT T i 40 W i e o U0 3 R Y
NSCLC H &, /) i f) $8 DX 5 B A K B0 ) i 52
Bl O A ifgee 2 A1 31 BB JC B0 AR ml A0, T2 AR F) R
BN HLY KR, IR BE PR UEAS T B0kt 76 15
EER IO I 45 b R CT HSF4T CT B o = i v
B . MO CT R I 20 b O A9 Ik B 25 1) 395 CT
B T 0 SR B BAR A R Pk e CT
TR R B g ], B SR CT R AT TR = Y
RO | Sl A DX 35

i 3 %) 3D-CRT ' 45 31 Xl 2 50 e #8893 W &
B, X TR I 5 A 2 B 4l g 1X 5 R T 4 41
BE AR F, B5E CT 4L AR Y7 11T DLkE

AE 0% T 4 M 2 IR X PR R TR, I
VE45 SCM %I 280 22 5, /R 50 CT v DL
U ek /D 16 S A% B A BE G 2 BRI, Ok
— A4 v X AR T AT RE

i S 1 S 9 S NSCLC 0T 114 36 2 5] 1t R o) 14
PRUZE, o] 2 S R AR e 8 42 1 23 1 155 0 U 2D T 55
PR R W & Az B — FR T F A HEE . 3D-CRT
it it 52 390 b 1) PP B o 22 B0 A R =2 U T
Jiti 98 K e 5 Vg Vo Fll MLD A A5G0 2535 R ]
Voo Vo il MLD $8 b5 L3S R R 1R, W R IR Y
T BRSO R 2R F IR BRI R
Xof e DX 7 25 DX 25 5, BIRESR CT Sl 4 4 b 7
TR X, AE [F SO PRI AR O B ETER R, 1R
CT &) 7T e &3R5 AL BIG 7 45 51

ZE BRI, FRATICH I 58 CT & 07 g 5 fin
Y B B X, 4R I E 3D-CRT Al B 0L A3
FOIX, BRAICERE . &85 1EH 48U 132 A7)
b [ A5 S A A 0 R B R AR B SR CT
SE YA TT T AT BB 2 3RS A IR YT 45

S 3k

[1]  Topkan E,Yildirim BA,Selek U, et al. Cranial prophylac-
tic irradiation in locally advanced non-small cell lung car-
cinoma: current status and future perspectives [J]. Oncolo-
gy,2009,76(3):220-228.

[2]  Lechevalier T,Brisgand D,Douillard JY,et al. Randomi-

zed study of vinorelbine and cisplatin versus vindesine

&




3]

4]

5]

(6]

and cisplatin versus vinorelbine alone in advanced non-
small-cell lung cancer: results of a European multicenter
trial including 612 patients [J].J Clin Oncol, 1994 ,12(2):
360-367.

Christian JA,Bedford JL,Webb S,et al. Comparison of
inverse-planned three-dimensional conformal radiotherapy
and intensity-modulated radiotherapy for non-small-cell
lung cancer [J]. Int J Radiat Oncol Biol Phys,2007,67(3):
735-741.

Hatt M, Cheze-le Rest C,van Baardwijk A, et al. Impact of
tumor size and tracer uptake heterogeneity in (18)F-FDG
PET and CT non-small cell lung cancer tumor delineation
[J]. J Nucl Med,2011,52(11):1690-1697.

Pinkawa M,Eble MJ,Mottaghy FM,et al. PET and PET/
CT in radiation treatment planning for prostate cancer [J].
Expert Rev Anticancer Ther,2011,11(7):1033-1039.
Belderbos JS,De Jaeger K, Heemsbergen WD ,et al. First

698

[7]

(8]

(9]

[10]

results of a phase I /I dose escalation trial in non-small
cell lung cancer using three-dimensional conformal radio-
therapy|[J].Radiother Oncol ,2003,66(2):119-126.
ICRU.Prescribing,recoeding ,and = reporting photo beam
therapy[R]. ICRU Report No.50,1993.
ICRU.Prescribing,recoeding ,and  reporting photo beam
therapy(Supplement to ICRU Report 50) [R]. ICRU Report
No.62,1999.

Asakura H,Hashimoto T,Zenda S,et al.Analysis of dose-
volume histogram parameters for radiation pneumonitis af-
ter definitive concurrent chemoradiotherapy for esophageal
cancer [J]. Radiother Oncol,2010,95(2):240-244.

Roeder F,Friedrich J,Timke C,et al.Correlation of pa-
tient-related factors and dose-volume histogram parameters
with the onset of radiation pneumonitis in patients with
small cell lung cancer [J]. Strahlenther Onkol,2010,186
(3):149-156.

% @8 2012 F % 21 A% 9 M China Cancer,2012,Vol.21,N0.9



