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Dosimetric differences between Acuros external beam algorithm and anisotropy analysis

algorithm in volumetric modulated arc therapy for lung cancer
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Abstract: Objective To compare the dosimetric differences in the volumetric modulated arc therapy (VMAT) plans using Acuros
external beam (AXB) algorithm versus anisotropy analysis algorithm (AAA) for the treatment of lung cancer. Methods Twenty
patients with lung cancer were randomly selected. After the CT images were imported into the planning system, target areas and
organs-at-risk (OAR) were delineated, and the VMAT with two arcs was designed for each patient. The two algorithms were used
to calculate the dosimetric distributions in target areas and the doses to organs-at-risk (OAR) such as lungs, heart and spinal cord,
and the results calculated by AXB algorithm were compared with those calculated by AAA. Results For planning gross target
volume, there was no significant difference between AXB algorithm and AAA in the calculation of minimum dose (P>0.05), but
the maximum dose and mean dose calculated by AXB algorithm were lower than those calculated by AAA (P<0.05). For planning
target volume, there was no significant difference between two algorithms in the calculation of maximum dose and minimum dose
(P>0.05), but the mean dose calculated by AXB algorithm was lower than that calculated by AAA (P<0.05). Moreover, AXB
algorithm was superior to AAA in conformity index and homogeneity index (P<0.05). The maximum dose of spinal cord, the V,,
V,, and mean dose of the heart, and the V,, V,, and mean dose of the lungs which were calculated by AXB algorithm were lower
than those obtained by AAA (P<0.05). Conclusion Both AAA and AXB algorithm can satisfy the clinical requirements, but
compared with AAA, AXB algorithm is more accurate, especially for low-density areas like the lungs.

Keywords: lung cancer; Acuros external beam algorithm; anisotropic analytical algorithm; volumetric modulated arc therapy

e

]

i

[ W75 B #9]2020-01-08

(B & TR W2 2018 4545 J s PR B 5L B LS00 H 5 180 1 45 il
FESTT e R TR H

(1EZ B ViRkiEd  WF5c 0 i i R0i5 3, E-mail: 454038863@qq.
com

[BE1EE |9k Juse, BF9E 7 18]« R0, E-mail: jiutz@163.com

Eclipse BRI 110 R 58 4 A 3 2R H 4% 1] 5+
P4 f# AT 38072 (Anisotropic Analytical Algorithm, AAA)
FSE 1 A B 56 551 4 515 (Acuros External Beam
Algorithm, AXB) . AAA J&—Fi 3L T2 1B B



6 PRI,

A1) SRR AT R - S BESN IR TR B RE LA VMAT 1R b 50 o 22 5 - 677 -

FEFEIER B BUEIN(C/S) ik Tit 5, AXB
SR B 53 BT B9 5 1 SR Ff 2 M 0k IR 2% 2 D7 R4S 21
WL, 15 51 5 52 B R B — BRI 2 2R
[ PN AN E AT SCHRARIE , BT 5% 2848 T il 4 203 Ff 1% 23
JEIXIL, AXB L AAATEIIRG A AR B 7E LU
AXB Fll AAA TE ifi 9 75 BRUIE &% 98 5 507 (Volumetric
Modulated Arc Therapy, VMAT ) 311 H 4 #E8 [X R 1
WEREEES

1 8 577%

1.1 IEARZER

TEI 20 1] 2017~2018 471 W) B 45 e B e iy 7
OS2 T ) Il ges B AR 38~72 &, R AL AR IS
55% o B 36, &7 6. ¥R VMAT 67
TR
1.2 &

GE Light-speed CT KfLA2EIHLE A7 ML, FL B %
5 W) Trilogy B< .2k Jin i 45 2 BiC £ 1) EclipseV13.6
RS
1.3 AIEER CTHH

SBFE R B RN [ 2 P AL 2R TR 950 80 o) S B
FLZS KL, A AT #0395 5% L J2 )R 3 mm, JZ BB
5 mm. CTEMER4EJG ,ilif DICOM #% =X 14 it &
Eclipse TAEuiJF 47420
1.4 X A iE

i1 %) b 9% X (Planning Gross Tumor Volume,
PGTV) I X (Gross Tumor Volume, GTV) 5k [
2k 1) KA b 988 X (Gross Tumor Volume lymph node,
GTVnd) 4t ¥ 0.5 cm, Iifi JRK # X (Clinical Target
Volume, CTV) & GTV 5 GTVnd M 0.6~0.8 cm L)
KT 1 B R S DX, 140 38 X (Planning Target
Volume, PTV)}y CTV A" 0.5 em. fi S B F 241
8 O WERI B
1.5 ShFFIE

I 75 714 K PGTV 2.2 Gyx30 ¥k, s 5] & 66 Gy;
PTV 2 Gyx30IK, 254 60 Gy, 1 JATAIT 51K
1.6 it%ligit

K H EclipseV13.6 i3 & 4t 1% i+ VMAT {67 it
X, IR FHAE Trilogy - >R 4 B0 #EA T B LU T35
F 6 MV X612k A1 600 MU/min A4 5] 2 %, pi 4>
SO A &1 181°~179°, 385 B 41 179°~181°) , IR A By
0°, AILHL Ff1 J57 W3 B RN o B8 AR AR 4l Iob 9 T2 R
$% . A EE H AXB R AAA S BN [E BRI
1.7 THXIES

X B PEM S FR . PGTV i K4 (PGTV,,) .

/Nl (PGTV,,) F# IR (PGTV,,,) GEEETE
B (Clygry) I 2T PEFE B (Hlr) o PTV 2 K5 &
(PTV,,) /Nl (PTV,,) ¥ & (PTV,,,,) &
JEREFE 8 (ClLy) o Hith  HI=(D,-D,,)/Dy,, D, 2% 1t
X 52 ) H S AR A, Doy S 98% HIL X 52 3] Fi) e 1% 7 i
Dy, h 50% 8 IX 37 2] i) fe AR R i, HI(E /)N, e
XA RIS LT . CI=(V 50/ VO X (Vigs/ Vs ) s Vigsss
k1 95% % 5 B 4R T AL SR I A X AR R, VR AR R
Vs N 95% S5 FIE 2 T 58 1) T A1 X AR, LA
FK, FoRE I

& KA B B PER HE bR« SUITY Vi Voo Dpean s 0 HIE
9 Vg Vig Dy » AEBERI D,
1.8 FEitZENH

5S¢ AXB TR AAA RIS L Ge i X RS K
0 B A AL 18 R ECE , N SPSS 22.0 # R HETT
SR S B /WA I o S DR BB i = N El |11 7S
FHECXT 46555, P<0.05 PR IL 1Y 22 7 LA it 2%

=)
S

2.1 FIZEFMEFE (Dose Volume Histograms, DVH)

P T SR DVH, E ] LB H
AXB AT AAA TR B 35 Bk PRESK , AXB AUAE X
i B L AAA TG, EEEEAN B A0 7] HURIRAIG
2.1 AXBEAAARGIHZFER

AXB 5 AAA 78 fili i VMAT i %) o 31 &2 250
fEE—EZS , F17R . PGTV: It Kifl i AXB
T AAA(P<0.05) , /Ml TEGe i3 L (P>0.05),
S5 AXBAE T AAA(P<0.05) ; PTV : 5t Rl
B/ G2 L(P>0.05) , 25 i AXB Ik
T AAA (P<0.05) ; CI: AXB i T* AAA (P<0.05) ; HI:
AXB LT AAA(P<0.05) ; H i : fie Kfl i AXBL T
AAA(P<0.05) ;.0 IE: Vi) Vi D, AXB I T AAA
(P<0.05) ;fili: V,.V,,.D, . AXBEET AAA(P<0.05).,

ean

33t 8

U AR 1 B A o i il 1 K 9 R R AE
TR E N, O B A e Th AR T RS . 7E
e, B T FARYIBR FH AL 15%~20%, KZ£
BORE WIS HT TN R, 7 B 2 R AR
WILEEIRITS o T B AT, I ORI i E 2R
A SR AHE Y (IMRT) , VMAT 4% AR 7 470
XA R A A5 8 1) 4 KBRS 25 A A5 i 9 Vs D 5, 38
TS Al R 1Y & AR JL R . FFH EclipseV13.6 #3T
VMAT HRI B, % 2 2 fili s 22 110 S 55 o 4 DX i) ] LA



- 678 - T E B2 AR 3785

100 - - .
|
|
O AAXBELE
A HAAAELE
X
2
&K
o
&
¥
T
N
b
20 0~
0 A"-l‘»gpine cord
0 1000 2000 3000 4000 5000 7000
i /cGy

1 AXBFMAAAKIDVHER
Fig.1 Differences in DVH calculations using AXB versus AAA
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Tab.1 Dosimetric comparisons between the calculations using AXB algorithm versus AAA

PGTV,, /cGy 7229.780+93.263 7283.373497.786 -2.620 0.020
PGTV,,.../cGy 6842.647+64.1514 6 900.993+78.6751 -5.664 <0.001
PTV,,/cGy 4338367£666.017 4 320.020:684.645 0.657 0.522
Clygry 0.6040.175 0.547+0.155 4.175 0.001
Clyry 0.800+0.0570 0.782+0.057 7.068 <0.001

Lo E

Vi/% 17.5846.00 17.77+5.99 -3.981 <0.001
V./% 12.02+4.79 12.32+4.90 -6.373 <0.001

D, ../cGy 1 316.227+348.878 1 335.767+357.168 -8.438 <0.001
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