b

$34% H10M r ] R 2R AR AR Vol. 34 No.10
20174F 10H Chinese Journal of Medical Physics October 2017
DOI:10.3969/.issn.1005-202X.2017.10.003 R A5

Acuros XB 5 AAA BiE 7 AR AT XII& T R LR

X BIE, BAEGT R X, AR IR
BT — AN REEBE R PO T E, T4 Bkl 528000

[#EZ] BHY: b4k Acuros XB(AXB) Sk 5 AAA B % 4 M58 3% 407 (IMRT) 3% e e 7 55 2 5%, Fik: LR 104
B ZAHE TT 6 R B, CT B 42 e 4] 3 ¥e R fo B B BB, 2 A) R B AR HAL S k3% 3T IMRT 3 X1, so sz # b 3L ik P74
FRGERANEL)H AR EZEREFARZFGEF, HR: 2A AXB LR T PTV R KA T35 &
23 4 (66.37+1.94)F2(61.5+3.88) Gy; & AAA ik 693+ %] & 551 4 (64.56+1.75)42(62.02+4.77) Gy, #1%PTV K
HMESTEH ALFAMNBRTEL, B4 27 A %15 EX(P<0.05). FFTXARK G MAENE L2 F L%
HFEFEL(P>0.05), FFrit 3] 69 3 2 Do Duean 2 Vio £ 57 G+ 5 L(P<0.05) , ] 2 Ui Do Vo B3 T JG #7423
i 69 -F 3 2 Doen & T H o BATIH R E EFARGERNELFALTFEL(P>0.05), 48 2R B AA A%
#93 R) 39 e R TR (2R 5 AXB LA AAA AR AE T R 2 XA 2, 34 T R -FHH &, B ALK& T E

AR AR AR A
[ SE 48R ) MJ% ; A 3R ARG 8 77 ; Acuros XB ik ; &1 S 547 F ik s skt 97 Al &
[FE 45 2E]R737.33;R730.55 [CEFRET A [32E4S]11005-202X(2017)10-0984-04

Comparison of Acuros XB algorithm and anisotropic analytical algorithm in intensity-

modulated radiotherapy plan for lung cancer
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Abstract: Objective To compare the dosimetric differences between anisotropic analytical algorithm (AAA) and Acuros XB
(AXB) algorithm in intensity-modulated radiotherapy (IMRT) plans for lung cancer. Methods The CT images of 10 patients with
lung cancer were imported into the planning system, and the planning target volume (PTV) and organs-at-risk (OAR) were
delineated. Different IMRT plans were generated with AAA and AXB algorithm, respectively, and the dosimetric distributions
in PTV, OAR and normal tissue were evaluated. Results The maximum dose and mean dose of PTV in IMRT plan generated
with AXB algorithm were (66.37+1.94) and (61.50+3.88) Gy, while those in IMRT plan generated with AAA were (64.56+1.75)
and (62.02+4.77) Gy. The former had a higher maximum dose, but a lower mean dose than the latter, with significant differences
(P<0.05). The comparison between the two plans showed no significant difference in conformity index, homogeneity index, and
the volume dose of normal tissue (P>0.05), but some significant differences in the V,, maximum dose and mean dose of the whole
lung (P<0.05). The IMRT plan generated with AXB algorithm had a higher V, and maximum dose of the whole lung than the
other plan, but a lower mean dose of whole lung. Conclusion Though, both Acuros XB algorithm and AAA could satisfy the
clinical requirements, AAA underrates the maximum dose of target area, and overrates the mean dose of target area, and
underestimates the volume dose of the normal lung.
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1o Acuros XB(AXB )BT JLAE SR W H TR IR , %
FHEUE 53 BT 09 5 B2 R R e MR IR 2% 2 7 R A5 Bk
Fla, B 5 SR R ORI 45 R . [
WANC A SCHR A , AXB 35 F1 AAA B AR L, 57
ST TR, R ) G Il 2 S A IR Y
X3 AR 10 151 it A5 2 i R I P T
JCY (IMRT ) T4, s o b B33 18 ) 7 R X5
AT SE AR E RN R A7 2, i T
AHRAHT o

1 M8 EFHZE

1.1 IfeRER

TEHL20154F- 10 J~20164F 12 J] Bl ZeMs L —
N BRI B e i o2 U T 1) 10 Bl - & VRN
WFFEXT 4L AR 45~70 % PR T AT G 58 %7, Hoh B 6 441
2 445, T 46, T 5 461, T 4 ] 3 28 B
12, TY R E5 56 . YR AT IMRT G734
1.2 CTHEHELL

2RI AR BUM M, FL2S TR 48 [, 17k
HA5E ¥ 5 . 7E PHILIPS Brilliance big bore 16 HE K fL
12 CTBIAUAL % BSL 7 i #E17 CT P4 A a4
o SRR R4, )2 3 mm. S CT B4
T W28 A% 15 3] Eclipse13.5 11 & 40 TAFE, |
1.3 X A)E

X /) ) R JEAE CT BG4 AR
TERT AR 3 ) I XG2S E . R X (GTV)
A3 TR kb AEAS 3 il A 5K 9 35 43 5 I IR I X
(CTV) N GTV ¥ 2] 4h 9 0.5 cm JE i ; 11 K] # [X.
(PTV)7TE CTV Hfili B4 )5 M ¥ 515097 0.5 ecm 153
n) T P s S o B AL U O RS AR . IE R A
AU CHAME RIS E PTV I 3
1.4 KEHaTITRI&ET

K H Eclipse13.5 114 R4t % 11 IMRT {697 11X,
R0 H % AAA R AXB PIRP 3141, 050
fal PR A AAA TR AT AXB 3 o 7 BC HL 22 i e 4%
Trilogy L #E47 HRES, 2R 6 MV X T2k fi1 400 MU/
min 57 R . Ab T E A 2 Gy x30 fraction 3t
60 Gy, BRI TR FH 5 AT, 50T 3 4kt
FEAM A, DXRAE R 25 ) 1 DL R A T ) 1
FEFZ I RTOGO9 1S ARifEpiAT . R i it iy it
RIAE PTV Ab 7 7 Ak E 0% 7 55 95% LA fR L IX {4
Bl IHRIAe)E BRI TR AAA BRI iE
TTHLARE S B IE , B4 AAA TR PTV REE A
FIE A ER . X T AXBE L RS AAA R
PR TR F 67 8 R MU BB, 36 % AXB 534k

J& B AT A BN R AR AR R T A
1.5 RIEG

i1 DVH AR A B TR T R L (1)
A XA IR PTV S KFHE Do PTV 1Y
I Do X S PEFR B (CD) GBI EHREC(HD L (2)
T Je 2 B 32 EE 5 FEOOUIT 1) 5 ) £ Do - 2 55
Dy B2 XU A2 FE S 20 Gy F115 Gy Bsf i b 197 (1) 4H X6 A
T Vo Vs 8 XTI 19 5 K 82 Do 2O 359 571 12
Dhneans 00 IE 32 BE 5T 40 Gy Bsf Jir X 1oz 18 AH AR B Vo o
(3) IEH HLUARFFIEE Vio. Voo Vio, Vao . Voo
1.6 GEit=4b18

K HI SPSS 20.0 B A% PR AL B 45 SR kA 7
Fie X ¢ A6 56, i # PEAKSE 0=0.05, P<0.05 4 22 5 H 4t
IES-9'8

2 8 B

2.1 BRFA=EHDTH

AR A5 30 A 3 A DX e A 9 o 1 7
RIIIE 5%V I, REIE IR BN R ER . MR 1T LR
Hh T g ) VR R TS DX R A A b, PRR R i
KA 22 5I7E PTV 1Y 55z K5 5 D F1°F- 1 1] 52 Dy
Fo AAATTE Dun /T AXB 5, IEF) 1 22001
BA G5 X H AAA BB Do KT AXB it
%, H2ZES A G2 FE . PIFE RIS 21/ CURTHI
ER TG 2FE L,

F1 AMEEERMEITRI P RIBEXFEDHER(F+s)
Tab.1 Comparison of target doses between IMRT plans generated

with different algorithms for lung cancer (Mean+SD)

Parameter AAA AXB tvalue P value
Dua/ Gy 64.56+1.75 66.37+1.94 4.32 <0.05
D/ Gy 62.02+4.77 61.50+3.88 -4.65 <0.05
CI 0.893+0.028 0.907+0.023 2.75 >0.05
HI 0.074+0.013 0.067+0.019 -0.15 >0.05

IMRT: Intensity- modulated radiotherapy; AAA: Anisotropic analytical
algorithm; AXB: Acuros XB algorithm; CI: Conformity index; HI: Ho-

mogeneity index

22 BRBEFESH

FESE AR B 52 7 1T, PRI A U ) 27 IR
FHE Vs 3 BE Dues s Dinean ALY Vi 22 S G 24 5
S TTAE AU £ Do Dinean F1 Voo 22 52 Ge 112478 X
H AAA BRI Do 1 Voo FR HE AXB B3I, (H AL
7 £ S 24 D 21 AXB B L . S5 L2,
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Tab.2 Comparison of organs—at-risk dose between IMRT plans generated with different

algorithms for lung cancer (Mean+SD)

Organs-at-risk Parameter AAA AXB t value P value
Lung D../Gy 64.17+1.12 66.49+1.42 5.00 <0.05
Dunea/ Gy 16.27+3.11 16.05+3.03 -4.49 <0.05
V% 28.02+6.46 28.36+6.58 5.70 <0.05
V+/% 66.70+13.00 66.90+£13.18 1.24 >0.05
Spine Duu/Gy 39.12+5.01 38.94+4.75 -1.21 >0.05
Duea/ Gy 24.54+3.20 24.43+3.02 1.14 >0.05
Heart Vil% 7.90+3.87 7.83+£3.84 1.75 >0.05

23 EFHRFENT

T R JH R AAA BB I ) T B 4R
BUAE Vo Vi Vao. Voo . Vi 5 AXB 7L 5L, 270
GuitaEE X, W3,

3 AMEAEMRITXFERSALANTIELE (55 ,%)
Tab.3 Comparison of dose to normal tissue between IMRT
plans generated with different algorithms for lung cancer
(MeanxSD, %)

Parameter AAA AXB tvalue P value
Vso 20.12+7.42  20.17+7.43 1.512 >0.05
Vo 12.99+4.46 13.03+4.50 0.947 >0.05
Vi 7.59+3.38 7.6443.46 1.081 >0.05
Vi 4.43+2.16 4.48+2.20 1.703 >0.05
Vio 2.86+1.28 2.92+1.34 1.918 >0.05

31 i

YRERF A 0 750 2 X DA S IR 7 R A N Y
T H P 52 iR R R AR R R R Al A
# T ORMB A il 4 2 2 52 31 e ) B, DRI X
AR R IO R AFRRIERH L S
AR JRE A P L2 s ISR 3 70 T B B 1 )
K, AAATEEBIRFGIE T THRGF B AN 2T L
SF L B FL Y- 1 TR B AN RE ARG At 1 3 v T
F1% 3z i R fi A S A, LR % B DX Bl X
Sl 1) 5 AN RE T, A7 AE — %E B JE b0 5 R
2%, Han 20kt i 7R A P oo R
B ) 7 RS AL T, AXB SR RS B M = T
AAA L 5 [R5 SE R & {6 AT L, AXB 3L 93
S HE DX RN G B 700 o 2 S R /N, 5 0 (R A

—3, AXB AP iR AR I R 258 R A
i, IF 0 AR S VR SO R AL A AL B, T DK
RE AL RIEIE BT AAA Bk LU 22
SR B DX T DUBRAS 5 55 B AU 285 SR e A 1Y

AT LAUIT I IMRT 1140 AAA 533 0 SERl T T
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