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6 MVIHRI MU KT 10 MV BIRGIETARITRI, SN V, Vo Vo Vi FIEEIFIER (D, ) $8H58 45

IR Z B KE 22 508 Gt L, LR G s B T ARk 7 5 ﬁiﬁﬁﬂliﬂzﬂ DE v, |
Vo datr 6 MV SIRAETF iR &S R e (BT 10 MV A F R, &t BAEREET
HRCIMRT TR0 4 56 BRI 426 2 17 o 5 0 S P 008, k4 A A BE B0 T ORI i A 78 43 1) AR
B M B RE G T A [R5 A, R ] DAt IMRT 150 4 B, %38 10 750 g it A ) o 491 EL AT
—EMIRIKSH M.

[X$EiR] REREEOGCTHN,; FRESHEYT; REBWEE; ARREEITE

Analysis of dosimetric results of postoperative intensity modulated radiation therapy using single-
energy or mixed-energy photons in invasive thymoma patients Xia Xiaochun™ , Lu Zhongjie , Wang
Jiahao, Ge Jia, Yan Senxiang, Ning Lihua. ~ Department of Radiation Oncology, Chinese Medicine
Hospital Shangyu Shaoxing, Shaoxing 312300, China
Corresponding author: Yan Senxiang, Department of Radiation Oncology, First Affiliated Hospital, College
of Medicine, Zhejiang University, Hangzhou 310003, China, Email;phlzj@ hotmail. com

[ Abstract]  Objective To compare the dosimetric results of postoperative intensity modulated
radiation therapy ( IMRT) using single-energy or mixed-energy photons in invasive thymoma patients.
Methods  Simulation CT images were acquired and clinical target volume (CTV) , planning target volume
(PTV) and organs at risk (OARs) were defined. Three sets of fixed-field IMRT planning were generated
using 6 MV, 10 MV and mixed 6/10 MV photons for each case. Monitor Units (MUs) for each plan were
recorded after optimization, and parameters of PTV such as conformity index ( CI), homogeneity index
(HI) and dose to OARs were evaluated on dose-volume histograms. Results Near-Maximal dose (D, )
received by PTV was better in mixed-energy IMRT as compared with 6 MV (¢ =3.107, P <0.05). HI was
better in mixed-energy than in 6 MV (1 =2.924 ,P <0.05). There were statistically significant differences
in CI among three IMRT plans. MU was higher in 6 MV than in both 10 MV and mixed-energy IMRT. The
percentages of lung volumes receiving 5 Gy (V) ,10 Gy(V,,), 20 Gy (V,,), 30 Gy(V,,) and the mean
lung dose (D,,,,
between 6 MV and mixed energy plans but better than in 10 MV plan. Conclusions If the reasonable

) were also significantly different in most plans. Vi and V,, of the heart were comparable

choice of beam angles and number, and capability of energy selection according to beam directions, with
combined advantages of low and high energy photons, mixed IMRT plans can improve the quality of IMRT
plans in general and has clinical potential for postoperative radiotherapy of invasive thymomas.

[ Key words] Mixed-energy photons; IMRT; Invasive thymoma; Dose volume histogram

DOI:10. 3760/ cma. j. issn. 0254-5098. 2015. 06. 017

PEF AT ;312300 22477 L A BRI e O Bk ( BEACAR ) 3 9TV R 2 I 2 g W )R 5 — B e iy 7 R (Bl R A L 2
Ml B R RRRE T AR )

BEEH . M™FHE, Email; phlzj@ hotmail. com



- 472 - AR B 2 5B 9 2 a5 2015 4E 6 H 5 35 %55 6 ] Chin J Radiol Med Prot, June 2015, Vol. 35 ,No. 6

XEAHESE 2 VIBREE Masaoka T3 LA 1 f) k) it S
BAE AT AR G BT BE B B R AR R & MR R I 2E KR
H AT, BRI PR 0 bR IR 9T R
IMRT 1] — AR ff FH B — BB (6,10 B 15 MV) 1Y
T AR AL TR, 2% TR A fE 2 (mixed-
energy ) YT FORCTT TR 570 52 4 A3 45 o Bl PR g
MRIE B RTG> F BRR A T AT ARG, S A o
3 S50 WD 8 £ TS I A S A B ) 1 3 L X 2 o
RREZEREL, Wi, ARG ERETAIT
RIEEENL T AR5 1 5157 R IKRE 6 MV SBT3,
R Z AT NG J5 1 5 B W £ 10 MV = REYE T
H, RIE R E LA A BT b 8 A [ g 1 % TR
BebE IMRT 311, 3843 311 5 S ABE 7R IMRT 1140 L
AT R 2R GE T AT, LU RE i R ) 5 4 1 10
HOT RS

MH5FE
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2. CT FMR Y AR HE X 5 28 4% 1Y) /) T
FIT e RO 12 1332 91 5 g Ji e R I 8 2 1 P
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3. HHIEI i Varian Eclipse 11. 0 4773
RIRGAT IMRT TR 891 5E 10973 % S I 4% 60
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SR JH [ 52 HILAL A 34155 11 &) (FF-IMRT ) St i 4 57, A
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1. PTV fil 4t J MU 8 X R K& D, R
A6 MV AR AR FAIT I Z SR A ST ¥E
X, HIRAREE YL F ARG (1 =3.107,P <0.05) ;
6 MVOLT I HI R TR G REE G AR, 27 F
Giitaf i (1 =2.924 P <0.05) ;1M CI i 2 |A] 22
S G B XL (1=7.584, P <0.05), Hh
10 MVITRIRAL, 6 MV 3EE B i 22 IR A R A T
P ZI, X MU PIPE H, 29 R Gt %58 L
(1=3.453,-2.927,P <0.05) , H:rf 10 MV AR A
REmOL AT RIS MU B0 A% T6 MVITRI, W
#1,

2. fE A BRI 3 FitRl OAR B4
S H R BIG IR EER IR G RE = E T AT 5 6
J 10 MV {350 B, sl 20 XU il £y 32 B8 551 2
—E M E WU Vs f8h5 5 6 MV Lh#, 2R A 5
B (1=11.364,P <0.05) ; Wi V,,$6¥5 6 H
10 MV 5IRAREEEF AT iR, 2 R A G #
Y (1=9.726.6.365,P <0.05) ; Wi V,, 3545 6 Fl
10 MV 5EARELK, ZRAFITFEL (1 =

6.702.5.175,P <0.05) ; XUili V, 3645 6 MV SR &
RERE PRI S, 22 R RG22 L, 10 MV 5
RARECT IR, ZR AR #E L (1 =
6.216,P <0.05) ; Ut 45 & D, 7F 6 3¢ 10 MV
HRAREETFHRITRLE, ZRASEIHFE X
(t=3.711.1.218,P <0.05) ., OHE V,, FIF-H52 5
D,..B%6 110 MV 51R 4 6 06 T ATl iy 45
R, ZF G E X HL RN v, SR G
RERDET A RI/NT 10 MV, ZR A S5 5 X
(1=3.653,P<0.05), W32,

HHER AR 3 PRI gt D, D,y D
ZH010 MV iR K FIR A REEE TR (¢ =
0.928,P <0.05), AEEANK S mm 254 D, .6 i
10 MV R A et s TR 25 Al i, 22 5 8
it L, fEE4 ZY (Health Tissue) i) V, %06
10 MV K TFRAREECFAITR, 2R A6 G
X (t=6.263 4.971,P <0.05);V,, .V, ZEIR G e
HF TR T AR R, ZR A G 4B L (1=
7.135.5.244 4.040 . -0.311,P <0.05,% 3) .

Wi
P = 4 15 1 iy i 3 o A — S SRR 5 R
PEATIR BT LAGR (4 23 A7 R T S0 2R B2 R e

ke, AL T4 (<6 MV) h TaE AR, —
FBEFH T I B A 3R HE Bt 1) iR T i BB TR (=

®1 ARBERIR] PTV A5 AL A MU et B (v 2 5)

fig &I % Dygq, (Gy) Dy, (Gy) HI Cl MU
6 MV TR 12 59.99 £0.024 64.83 £1.932 0.076 +£0.028 0.688 +0.086 840 +183
10 MV J6FR 12 59.99 £0.026 64.69 £1.719 0.075 £0.024 0.723 £0.075 756 £154
RECTHR 12 60.04 £0.017 64.73 £1.881* 0.075 £0. 026" 0.694 +0. 082 807 + 186

T S5FEFEIR 6 MV He#,e =3.11.2.92, -3.06.3.45,P <0.05; " 5[F#5/5% 10 MV H#,t =7.58 ., -2.93,P <0.05

R2 A[IRE R SO IR B AR LA (& + 5)

T y XU i3
REfR B

V5< %) VIO(% ) V20<% ) V30< %) Dszm(G.v> V3o<% ) V4o< %) Dszm(G.v>
6 MV 12 68.28 £13.96  55.85+10.54 37.67+11.51 23.75+11.29 14.28 £4.18 34.45+£28.23  30.69 +£26.05 18.74 +14.50
10 MV 12 68.36 £13.23  56.58 £10.36  38.26 +11.41  24.64 +11.45 14.56 £4.15 35.06 £27.96  31.49 +26.46 18.92 +14.69

RAEH 12 67.31 £13.88%  55.27 £10.50® 35.64 +12.00%" 23.25 £10.97" 14.11 £4.16™ 34.06+27.96  30.89 +26.17" 18.71 £14.57

5 RERR 6 MV A, =11.35.9.73.6.70 4.71,P <0.05 ;> 5[F#/5 10 MV H#,t =6.37 .5.18.6.22.9.84 3.65,P <0.05

R3 OAFERER A XA RS AR LA (2 2 5)

. A AT HEHEALE
D,..(Gy) Dmr-em(Gy) DI(-(:(Gy) Vs(% ) Vip(%) Vzo(% )
6 MV TR 12 37.98 £5.59 23.91 £12.87 41.03 £3.77 24.97 £6.28 19.96 £4.75 12.21 £3.86
10 MV BT 3R 12 38.05 £5.11 24.15 +12.79 40.77 £3.77 25.19 £6.20 20.67 +4.88 12.49 £3.92
RAEIETH 12 37.71 £1.62 23.81 £12.84* 40.63 +4.06 24.63 +6. 14 19.75 +4.77* 11.74 £3.79%

T 5EFEHR 10 MV H#,6=0.93 4.97 .7.14 5.24 P <0.05;> 5[E48/R 6 MV H#,6=6.26 4.04, -0.31,P <0.05
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IR ,6 MV 22 IR G e WA T Z 0,
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BESAGI R L, X —45 850148 SR r
TEIFA—F, —A 7] i 19 Jt 2 5 B G R LK AE
HFHREA TR ZEBERE S, X FRENLLUR L
T REE T AR LA /DS B TR A AR A, X — R X
AN 988 A T TR 49 B2 JER: B i) T H At 1 4 2 ) fR 4
BAFIE . AT RER I RUE A T AKRIE S
J7 180°HLEE M i S BF A5 HE 4% 6 MV fig i, D55 5 B
JH R i T 1 4 2 A S A 3] 8 B DX Y 2 O I AR AR
o, AR RE A Lb 5 BE G SR AE 45 7 31 XA [ 591
AR, 2E 2 I Ae b SUTBUE Z gt 3
it MU Z 0] 22 S K 6 MV 1141 1 10 MV 3
RIZ9HEI 10% , 518 & e v AH Lk d 29 388 m 1
4% o R A8 ) (A FR S 5008 Fh 28 A0 113 22 8] oK
TS A Gt 2= B X, T, i R R R
B BRRIRYE TR R 78 0% HE ek /D R i A1
FlHE Y 32 R R BT DA S BT 1) o A A 2 52 B BR
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T ALZE T 180° B ST | DA 5 AR B b 9 /L S5 o 2
SR BARER GO REARERRI e bR 6 MV, {@FE4
21 (Health Tissue) f) V, 2806 M 10 MV BYiTRIY
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