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Effect of different incidence angles on dosimetric parameters of radiotherapy for esophageal cancer

LU Mingyue, LI Ping, CHEN Weixiang, WANG Yiming
Department of Oncology, the First Affiliated Hospital of Ji'nan University, Guangzhou 510630, China

Abstract: Objective To compare the dosimetric differences among esophageal cancer plans with different incidence angles for
determining an optimal plan which can optimize target doses and minimize the damages to organs-at-risk. Methods Eleven patients
with esophageal cancer were enrolled in this study. Four radiotherapy plans, namely three-dimensional conformal radiotherapy
(3D-CRYT), 4-field intensity-modulated radiotherapy (4F-IMRT), 7-field intensity-modulated radiotherapy (7F-IMRT) and 9-field
intensity-modulated radiotherapy (9F-IMRT), were designed for each patient. The prescription dose of PTV, and planning target
volume (PTV) was 60 Gy/27 F and 50 Gy/27 F, respectively. The dosimetric parameters of target areas and organs-at-risk in
different plans were compared. Results 4F-IMRT plan was superior to 3D-CRT plan in the conformity index (CI) of PTV, and
the CI and homogeneity index (HI) of PTV, and was superior to 7F-IMRT plan in the CI of PTV, with statistical differences
(P<0.05). The Vy of lung in 4F-IMRT plan was lower than that in 3D-CRT plan; the Vy and V;, of lung in 4F-IMRT plan were
lower than those in 7F-IMRT plan; and the Vs of lung in 4F-IMRT plan was lower than that in 9F-IMRT plan, with significant
differences (P<0.05). In the 4 kinds of plans, the maximum dose of spinal cord was less than 45 Gy and the V;; of the heart was
less than 46%, which met the clinical requirements (P>0.05). Conclusion The doses of the heart and spinal cord in 4F-IMRT
plan are similar to those in 7F-IMRT and 9F-IMRT plans, but the lung dose of 4F-IMRT plan is significantly reduced and the
radiation time was 2-3 times less than that of 7F-IMRT and 9F-IMRT plans. 4F-IMRT plan can not only improve target conformity,
but also better protect organs-at-risk and significantly reduce the low-dose volume of lung.
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#E CT B & 43 3l /) i A4 i 983 44 FH (Gross
Tumor Volume, GTV) Flllfi & #1144 1 (Clinical Target
Volume, CTV) . GTV & SR 845 7 A&k K2 i Rk B2
45 CTV E SUNALFE R I W I AL R 3~4 cm,
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I35k 60 F150 Gy, 3 27 U IR . 15 Ko B 771 Bl
9 B Doa<d5 Gy i Vay<28% O Vip<d6%, = 4EiE
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CMS Xiod.0THRIR G T, R G R ERE, 4
Sl 4 B 7 HE R Q WFRAS) A3 A S IA [ PR T, 437
BB A FE S 2% 3D-CRT J1RITSE T 79 0 525 i -5 e
Fe EEA LRI 0° . 180°,120°,240°; 7 BF A S A B R
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1.6 GitER*

K F SPSS 20.0 BT Ge b2 000 . TR s
FHYBGEbR 22 R , BIREA IS B0 (8] ) FL R FH D
XF R, P<0.05 N2 HA SR,

28 B

2.1 FIESHREELLE

9 151 9 4F- 1% 48 %, iR /N 8 em, KPS P47 82
I%o W9 B MR R, AR LA N, 18 M 2R B Y
PRI RS AN BRI A A B i BOR Ty  [B2 a9
4 21 3R T R SRR AV R S o AR B R L B E]
Al 41, 4F-IMRT H1 9F-IMRT 1% i 570 540 1 B0 T
3D-CRT 1 7F-IMRT 41,
22 BRBEMEXMFIEEREFELLE

P13 25 151 O 5 B2 i B R DX ) 1 347 7] o AR R
FL7 L, R 2% 21 T o) B XA il e 0T AT AR R 22
5o AF-IMRT TRl Vo Vao 08 T HAD A 20 11K 5 4F-
IMRT 3 %1100 75 24 T 7F-IMRT 3 K1) O JE A 51
12 X FH/0F 3D-CRT 1 9F-IMRT i%1 ,
23 BERBEFZZELE
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Tab.1 Comparison of organs—at-risk parameters between different plans (n=11, Mean+SD)

P{H
fEX A5 H B 3D-CRT 4F-IMRT 7F-IMRT 9F-IMRT = 3p.CRTvs  4F-IMRTws  4F-IMRTvs  9F-IMRT vs
4F-IMRT 7F-IMRT 9F-IMRT 7F-IMRT
fi Val% 112414 10113 12247  85+1.1 0.181 0.028 0.023 0.010
Vil% 252434 195423 24.6:42 21.5443 0.003 0.019 0.045 0.174
V% 723488 70384 738482 87.5:82 0.727 0.533 0.011 0.005
il D./Gy 37811 380£10 37.451.0 33.0%7.7 0.808 0.281 0.115 0.209
DE Vil% 34.0£7.6 36.1%62 36.1483 29.1+7.2 0.638 0.991 0.010 0.016

M (P<0.05) ;4F-IMRT }1X 55 OF-IMRT i R HE X 45000 &40 4E 0 IO ROR 22, 5 A AR AUN 8%~
SHAETS 2 X (P>0.05) . 9F-IMRTHRIFIPTV  16%""), B BT S GEAR 1M 5 £ 45 s LA M ifea
1 CIHET 7F-IMRT 1% (P<0.05) . 175 0, , A BE Y B 2 38 BECSRE I 1% RN R e 67 B

3D-CRT A DAAR by st G X AN 2 R 2, (H R AR
< AEA R ] v 350 &, LB A L A9 8 e A% e
B A BRAE B K 10 O 482 300 ), AEAE TS I R IS R BIARGF R . B R LR

406 800 7" FRIEIAFHT 4 236 S89 B, A9 AR RN 2 — RO PR 9 % o Claude 55 IA
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Tab.2 Comparison of target parameters between different plans (n=11, Mean+SD)

PAE
feX. 2%  3D-CRT 4F-IMRT 7F-IMRT O9F-IMRT  3p.CRTvs  4F-IMRTvws  4F-IMRTvs  9F-IMRT vs
4F-IMRT 7F-IMRT 9F-IMRT 7F-IMRT
PTV, Duw/Gy 56.642.0 56.6+0.6  56.9+40.5  56.5+1.6 0.926 0.388 0.863 0.517
HI  0.1320.1  0.1340.02  0.12+0.01  0.11+0.03 0.779 0.056 0.091 0.826
Cl 049008 0.84+0.10 0.76+0.08 0.82+0.05 0.012 0.140 0.630 0.286
PTV  Duw/Gy 460434  48.0+1.8 472424 477418 0.199 0.507 0.801 0.396
HI  035£0.07 023+0.02 026+0.06 0.22+0.05 0.001 0.328 0.633 0.261
Cl 0612005 0.68£0.07 0.61£0.06 0.75£0.07 0.049 0.065 0.002 0.003
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Vao Vao LT HAAS LRI, 00k 1) 32 B9 =0 F 7F-
IMRT %] 1M 18 2% T 3D-CRT 1% #1 9F-IMRT 3% .
4F-IMRT 11 fili Voo {& F 3D-CRT Fl 7E-IMRT, H. 2%
S HA G FE X (P<0.05) , B 7 B E 9
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SR} RIS 1] 48 7F-IMR L 9F-IMRT 38 /b 2~3 1% , 1497 2%
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