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SRR TR 5 A v A Ak 25 P 0 R ST B 45 1148 5 5% (Intensity Modulated Radiation Therapy, IMRT ) 3t
%, BEDVHiERSH HAT R R R KB ETHATF A, FldBMBERHL (MU) AA S hiEdatF, 3#4E+x
8 TR B AN, R BTN EALF A SRR NEIFE L, EPRD,,. Dyt T2t TEZHLEFAL%
HFEEL (P<0.05) %b, R ZFH ARG FEL; EEFEETRYPLE, BEABRPAMAOV,HETHos, mES
MR, o ARYRENBIHEIE RGeS S TRAE L, BFEAV, R Tited, mikeav,,. VhTE
A, A EME KV 2 F A %2 EL (=227, P=0.03) ., B it % i@ d 2 4 Ftoa (1=9.89,
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Clinical Dosimetric Evaluation of Intensity Modulated Radiotherapy for Prostate Cancer

Based on Domestic and Imported Linear Accelerators
JIN Liyuan', FU Chunpeng?, DING Jingjing'®, SHEN Hongfeng'?, DAI Xiangkun'?,
GAO Wenchao', WANG Junliang'®, XIE Chuanbin'®, XU Shouping'®, QU Baolin'
1. Department of Radiotherapy, a. The First Medical Center; b. The Fifth Medical Center, Chinese PLA General Hospital, Beijing
100853, China; 2. Department of Radiotherapy, The First Hospital Affiliated to Tsinghua University, Beijing 100016, China

Abstract: Objective To compare the dosimetric characteristics of intensity modulated radiotherapy (IMRT) for prostate cancer
between domestic and imported linear accelerators. Methods A total of 25 patients with prostate cancer were randomly selected. The
IMRT plans based on the domestic and imported linear accelerators were designed respectively. The dosimetric parameters of target
area and organs at risk in the two groups were analyzed by DVH. The passing rate was verified by comparing the monitor unit (MU)
and the dose, and the efficiency and accuracy of the plans were evaluated. Results The target area was well covered by prescription
dose in both groups. There was no significant difference between the two groups except that D,,, and D, imported group were better
than domestic group (£<0.05). In terms of normal organ protection, the V,, of bladder and rectum in domestic group were better than
that in the imported group, while in high dose area, the advantage of imported group increased gradually with the increase of dose.
For the femoral head, the V30 in domestic group was better than that of imported group, while the V,, and Vs, in the imported group
were better than those of domestic group, but only the Vs, of the right femoral head had significant difference ( =-2.27, P=0.03 ) .
The passing rate of the plan verification in the domestic group was significantly better than that of the imported group (+=9.89,
P=0.00), and the number of MU decreased by 19.5% compared with that in the imported group. Conclusion Both the domestic and
imported linear accelerators can get better target dose distribution in intensity modulated radiotherapy for prostate cancer. Although
the volume of domestic accelerators in high dose irradiation of organs at risk is relatively high, they both meet the clinical dose
requirements. Combined with the application of domestic equipment, it can be used in intensity modulated radiotherapy for prostate
cancer in hospitals of different levels.

Key words: prostate cancer; intensity modulated radiotherapy; imported linear accelerator; domestic linear accelerator; dosimetry
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HORRTT B SO — Rl G EUR RV RS IR Tk, B
FPRA Y] & NS A AR A S AT, 3 T R
fIRYT e FHTSIE OT AR ERRA AR FISFRCR, B2
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W TR S R 7 R IR T RS T BRI EL
TEIEAL e B 1l 41 R I6 7 il iz i, USRI AE
W, BEAFTERYTTRCY, i THYT B I H AR ROR
BIRJEE 9 AR SERL DX PN B A A0, = e ] L 2 2
ik, LARENAYTR 4R s oA ™, D T2 B
T BB A B R R IR ZOR . AR, [ AN
T RBE PFEOARTT A BT TARKR S, I ik
AETT LIEBE A 2R R N T R P AR R FER ST
Pl 7 A0 1 R 3 A T 41 P R 5 S T T B R
SEREPEZE S, DT EAINGE R AT S MR R SR S 7
e Pt R B =%

1 ARG Uik
1.1 KRB B R EM T iE

HEHL 2017 4F 6 H & 2019 4F 12 A A A M Be s — I
EHULITRREITY 25 BRI RE BT, s 61~86 %,
PIAERS 75 % o AT E VR RAMEMY, BTN 28T
Ak, SR FHRIBORBEERIAN [ (R 07, (75 [E SIEMENS
KALZE CT AT E M. T A 5 HEMA b 2% 301
HIA T, FAMZEH 3 mm.
1.2 BXEN R FFIE

X 2) W 1E Pinnacle 7RI RS 5E8 AL, I AR HE
X ( Clinical Target Volume, CTV ) 1§ %/ 5ij 1) i
HALE, 1HRI#E X ( Planning Target Volume, PTV ) H
CTV LEL M. Ao B B AT J5 A1 0.5 em, J5 74N 0.3
om £ FERAFEWREREN . B . WISk A
B 80 Gy/40 1.
1.3 I XhE I RFI2HIE

X 25 5 £ A TR T TR A Rk R A 1
2H 8 5 i 55 33 97 (Intensity Modulated Radiation Therapy,
IMRT ) #1411, Horp 741k ] FonicsPlan 14 R 48 it
XHA1400 $C7 b X0 B i 7 BN 4s 6 MV X £ ;
# F 20K Pinnacle 9.0 T R4 . Synergy BN &%
6 MV X £k R REHEBR TR T AR e & TR X 25 AR 1Y)
MAS B 7. 2020-01-19
AR A . BRETEAMLITR (2017YFCO112100) ; BE A RF
FRAFFAFELMA (81801799) ; MK EEERESF KHKE
S5A LA EER (2019MBD-043 )
WAL . WEIE, Sl ZAEHIF, MEIF, BT 6 A MR

I 5 AF RS IT
BAEVEH BRAA . xiechuanbin2003@163.com

o, AR R MR AR SO B ER . TAE
M (30°, 80°, 130°, 180°, 230°, 280°, 330°), KT
FPECH 60, f/NTEFEIAL 4 cm®, HhFEBKE 6 MU, Jf:
H 2R B -8 il A — A BN BE T IR 52 . P
2R3 50 44 K SunNuclearArc CHECK = 4E551iE
14 T2 SNC Patient /334 ( Version6.2 ) S 58 M.
1.4 iR RSt A%

B D) 2 TR AR AR A T B R i (D )w X
& JE B 8 %0 ( Conformal Index, CI) K57 & 3 57 P48 %%
( Homogeneity Index, HI). #E X if & J¥ 48§ %1 Cl= Vipry/
(Vpry x V), ot Vi, S &b J5 550 45 e 28 55 11 98 XA FH,
Viry MEEXART, v, R4 5 7005 i 8 7 (9 S AR, CL
FET 1 FRAUE R AELS PTV #Er ', B XS TE
JEBE 5 HI= (Dy-Dyg) /Dy, HH D, Dog 53514 2% 98%
R X PR Z BRI, D oAb . HI (IR 0, 1
W1 PTV NG BRI 5] fa S dn B it S PP F R A el
B, B 20~70 Gy MU E AT (VyoVye ) 5 &2
i B k2 30~50 Gy WU H AR (Vy~Vi Do AR
T 3 WL RS BRI ) R B 3 A 243 P4 R A R 7 S it
SRR AR St ) E RS o

K JH SPSS 18 XA T4E 14087 , SR L REAR (K56,
P<0.05 AEFAZRITEEXL

2 5%
2.1 XRFIESHILE
2R 7 2 PR AL TS 28 ST A T ) X A XY
Bhraiss, WE LR, A PTV (9 Dosy, Dogon Dipean M
AR B E S 5 Dy, Dy, #EOHEN TR H, HZE
SAGIEE Y (P<0.05), FERFE 1,
a Wi

B 14 B F mArit X F R 2 h oA E
E: a dEv4l; b B4,
F1 AmAT R R A ZLAHLET s, Gy)

PTV L] [ Hi PiL
D, 86.49+0.66 87.24+0.25 277 0011
Dy, 85.98+0.64 86.52+1.06 230  0.031
Dysy, 79.83+0.64  79.44+1.42 1.54 0.137
Dogs, 7756 +1.48  77.14+3.08 0.78 0.442
Dyean 83.12+0.57  83.34%0.58 -1.64  0.114
Cl 0.78 +0.06 0.76 +0.04 2.44 0.132
HI 0.11%0.02 0.13+0.05 -1.68  0.113
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X 25 5 B B B 2 S RO T A U R B, B b
FE V, LR b, B P IFak o dl, Rp7e (s &
X3 PR T —E R A, B EmERR
Giit i X (=256, P=0.03), ififfiE TEAG R &,
HE TR 2 O AR B S s a2 A
JBEB SANXS Vg Vign Vo BT X O PEAL ,  [R)RE 6 I 5] o
X (Vi) PRI AR E -4 F Rl AL, T Vi, Vs, FItH
Xof i i X S A AT AL, AR ISk 1 Vg,
EREGIERE Y (=227, P=0.03), FERLE2.
FTowmE AL BHRITHXN A, B ABR IR K67 & A

He(x +s, Gy)

J& P A s =y
s e #H o V! Hi P

Vy 7431%£1692 71.12£18.52 123 0.230
Vi 55.61+1436 5539+16.48 0.09 0.933
Vy, 37.02+10.71 40.18£12.82 -1.50 0.146
T B Vs 2629£895 29.62*11.21 -1.76 0.092
Ve  19.02+£730 22.52+£939 -2.19 0.038
Vo 1276 £547 17.19+£7.75 -3.24 <0.001
Vo 5.41+3.55 11.13£5.79 -536 <0.001

Vi 93.08+6.15 88.16£7.65 226 0.033
Vy, 6826+838 81.18+827 -5.64 <0.001
Vi, 45704590 49.77+10.56 -1.84 0.078
7 Vi, 32.87+540 33.85+6.07 -0.68 0.504
Ve 22324490 24.88+5.10 -2.01 0.055
Vo 12414415 1726+448 -4.13 <0.001
Ve 2324225  7.00+352 -5.71 <0.001

V3 60.82+22.01 3296+23.95 420 <0.001
11.78£9.61 12.04+15.47 -0.08 0.939
Vo 0.44£091 1.92+3.63 -2.01 0.056

Vi 59.08£21.66 37.83+22.30 3.60 <0.001
10.10£7.52 1526+14.43 -1.74 0.095
Vs 0.54+1.39 277£5.61 -227 0.033

2.3 LHEME R FI=EIE

PR TR ) =2 5 U B R (3 mm, 3%) bR fE AT
gamma Z3HT, Geit a5 R R B, - 41 o R B B AL Tk 4,
H#EREAS 3 L (1=-9.888, P=0.00), 3 H[E=4
HLASEEOHE T D0 T 19.5%, W3 3 Pk,

3 MLt X ] 2 I gammaid 1T F Fe bl 55 P A 4

AR (X £ 5)

A How A1 HE PiE
gamma " " )
Tity, 9329F1S3 99.32+1.59 9.89  <0.001
PR 764.56+101.18 615.36+52.68 923  <0.001
MU 56+101. 36+52. . .
3 vhig

HS IR R — e WL, AR BAT BRI R %,

(EORBHAE BRI 7HOR B HEL, Jd 1 L0 4 R A5 R e itk T
Beifyy, HALT- TR T2 40%, Hhor s el
FEMER . =4EEBHYT (3D-CRT) L 438 K
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BITHOR, TERTAIRETRY T R USRI Y, 1 IMRT
DAL 9 550 ik 43 A7 8 i B 3D-CRT ok 45 20031 5 B
FRYY FB, JF AR 2 TR B EIR YT . AR
W] IMRT 5 3D-CRT [, 0 LUS b4 e % 4h 280, B
IR IR RGeS Wil F R, R & e kB AR P,
Michalski %5 " B 763 44 Ja B 17 41 B o R 3, BEAILSY
ZH T IMRT F1 3D-CRT {697, LUASS IR AT B A B A
S5 R W REZ IMRT IGYT IR 2 RUL T B i F 2t i
R 22 G #5 Mk SN S T 3D-CRT YA Y7 Y % Spratt 25 '
K3 T IMRT 3697 R BRAE AT B9 K R DT 25 5, b )y 71
WO E BRI, R, P faRE R IR KA T A
98.8%. 85.6% 1 67.9% ( P<0.001), f£1%ZA]IEF] 99.4% .
94.1% F1 82.0% ( P<0.001 ), iR IMRT £ ARIGIFHT5IRSE
HA RN, BRI 4 VMAT | B8E T2 i
SH5Y7 ( Tomotherapy ) 55 8 Se kAT BEOARTE RS = 95
P Bt iy v Ok 3l T R A AR IR YT, IR ELIE R T A
F IMRT 524 H @52 o i U, (22 5 AR
G B e S IG T RS A L BUIR 1Y, 78 FE P I AR AL
H TSR AT SR N B B, IMRT U340 3230 iR
T BN F g B 19TRYT, AR SE 7E 36 F IMRT
A Ak 1 X [ 7 s 25 S A S RS
7 R 2R 2= S TR AT, AR Ry DR N FH A e
’ft5%
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LRI AR . B U RS T R T R A G
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HI 5 CIE 4 T =41, K2R (P>0.05),
55 e B AR X Vg 224 B Sk Vi B AL T
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b — L. MR SN A SRR S ERA
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WD, RS R D, RAE R Az B A
LI B M A BTREAR MY ASHIFSE T Synergy S #i
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FEHR 1 em, DPICAEARFIR A PRAG b E = AR T —Er
P IS5 R Z BN IR R o A S &R
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