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Dosimetric Difference Between AXB Algorithm and AAA Algorithm in
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Abstract: Objective To analyze and compare the photon dose algorithm (AcurosXB) and the anisotropic analysis algorithm
(Anisotropic Analytical Algorithm, AAA) in Volumetric Intensity-Modulated Arc Therapy (VMAT) after cervical cancer surgery.
The dosimetric difference. Methods A total of 24 postoperative patients with cervical cancer were selected to design the VMAT
plan using AXB algorithm and AAA algorithm on the Eclipse 15.5 treatment planning system, and generate corresponding EPID
verification plans. The dosimetric parameters of target area and organs at risk were compared. Results The D,,,, Ds,, Dog, and D,
of the target area calculated by the two algorithms showed significant statistical differences (£<0.05). The maximum dose of AAA
algorithm was (48.1 £ 17.2) Gy, and the maximum dose of AXB algorithm was (48.7 £ 28.7) Gy, and the PTV conformity index
has significant statistical differences (P=0.047). There were significant differences in D,,.,, between the bones of the organs at risk
(ilium and sacrum), left femoral head and right femoral head (£<0.05). And except D, Dyso» Doge, and Vs of the small intestine,
the results of all other reference indexes AAA algorithm were lower than the AXB algorithm. There was no statistical difference in
the verification plans between the two algorithms (P>0.05). Conclusion Although there are certain dosimetric differences between
AXB algorithm and AAA algorithm in cervical cancer VMAT, they both meet the dosimetry and clinical requirements, and there is no
statistically significant difference in the verification pass rate. Both algorithms can be applied to clinical treatment.
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1.1 IR E R

PEE DU R 2EAEPEEE — R B 2020 47 3 A 2 11 A #5320
SHAITI 24 BIE B A G BH, BEFR 35~61 %, i
A 49 25, IR RIS R R A0 A
1.2 i &#y

A R ALAR CT BRBUR # MR, Eclipse 15.5 ( 3
[ Varian ) HHRIRGEHITHOTIH, SRR A Trilogy (3%
[ Varian ), 60 X§ Z 56 (MLC), HARFFEF 40 cm x 40 em.
1.3 CTESL

A E o SR AR, R Rk, 7E CT Bl
fii#l L (Brilliance Big Bore ) fr*-#RRA T F144, CT $94#
JZIEH 3 mm, HHEEREN L5 T10 2 F A ReE .
1.4 X AEFLFFIE

HY e A 9% 1 0 2] i ) XK B ( Planning Target
Volume, PTV ) FlfE K #%E (Organ at Risk, OAR ), PTV
UG BE R . B SR RO A S IR X, Ay
3 45 Gy/25 . OAR Bk, /Mg . B . 224k
R A A2 (G RIHRE ).
1.5 it %ligit

1E Eclipse 15.5 1% & 4¢ h #E4T VMAT 3453, g
W6 MV X Gt Lk, SFEF R A AR (g
179° ~181°, HEEAHMAIE 357° ; W4T 1810 ~179°, #iE A%
FRE 3°), FIHEER 600 MU/min, 13RI E 2.5 mm x 2.5 mm
x 2.5 mm, XEE—PVMATHR, fERHSEm &
— AT LR 2 SR FHAAA B L FIAXBE WL HEAT R
B MHAXBRE L Z B8 & YR A RN, AR 0
Eclipse 15.571 %I &%t A7 Y HA £l AcurosXB-13.5, AXB
SEVE LT PORLRI L 5 25 A TR AR, BT B 2 i
T LR LR A RN RE , JRES e M AR, okt

B BT IR 2
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B P 9 3 R XA B — 2 Dos 45 Gy, PTV
B RG Dy BN Dy XI5 D, BASAR
RS 80 Dao,w Dsoon Digoyn Dosopn Dogo, #i5 T AT 4 -
& 1 & 77 ¥ ( Dose-Volume Histogram, DVH ) H $2 H,
P 1 o U B0 B 5 0 DVH 8 8 PTV FIl 142
PEFE % " (Homogeneity Index, HI) [ AZ (1], &
JEFEH M (Conformity Index, CI). L3 FIZETT LA L7
EEESEAE WA TP S22 R
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Dy, Dogy, Fl D, 26 5 ¥ A 483t %% 22 5 (P<0.05), i
Ducans Diins Dsoosn Doss, JC G0 3T 2% 22 5 (P>0.05). AAA
B HAXB B T A5 B HI 4R 514 0.0563 + 0.0224 il
0.0587 +0.0255, ZRTGIt2=E L (P>0.05), AAA Bk
T AXB B AT ASY CLA- 514 0.888 + 0.025 10.878 + 0.037,
ERAGIERE X (P<0.05), HI AT 0, UiHsM:

M, CUBCRUIWIE BB

A

N

B2 P iz B H E ok & E
E: a. AAAFE, b AXBHE %,

FR1AXBE = E5AAAF £ X F T FAHILEK (n=24, X+s5)

TE e AsAGy AXB/Gy  PlE i
D PTV _ 481+02 487503 0002 -5.865
D,, PTV  388+1.1 387413 0.804 0262
D.. PIV  46.140.1 461401 0252 -1.296
D, PTV 470402 472402 0.007 -4377
Dy, PTV 46.8+0.2 47.0+0.2 0.011 -3.919
Dy, PIV  462+0.1 462+0.1 0401 -0.916
Dy,  PTV 45140 45040 0064 2372
Dogs, PTV 44.5+0.1 44.4+0.1 0.006 4.509
HI PTV 0.0563 +£0.0224 0.0587 £0.0255 0.438 0.843
CI PTV 0.888 £0.025 0.878 £0.037 0.047 -2.617
22 BRFEFENESR

M 2 AT L ] AAA T AXB W FhAS [7] 52 2 2 Al
OAR MIFIEZHER, AAA S E S 1/ NMaRT V.
Vis. Vo Dpen G AXB B IL T, 2R EHITFE X
(P>0.05); EREFIELIAAY Vis. Vier Dy Z BTG T2
B (P>0.05); & (BEEMENE ). ZRE A Rk
1 Dyean 22T 3IH GoT 1245 X (P<0.05 ).

R B RE Sk AR BT T EHAHOLE (n=24, X£s5)
B BT TRERE AAA AXB Pl HA
Vo 579+143 58.7+14.1 0.460 -0.800
Vs 4591127 459+11.8 0973 0.035

S Vy 310494  32.5+9.7 0303 -1.149
D,./Gy 223+52 225+51 0387 -0.947

Vs 41.0+54 428+64 0207 -1.449

T A Vi 30.0+5.7  30.6+65 0500 -0.727
D,/Gy 344+08 348+14 0356 -1.015

Vs 458+9.6 49.6+11.6 0241 -1.331

7 Vi 28.8+53  31.0+64 0309 -1.131
D,/Gy 345+22 352+25 0.195 -1.495

7 Dy/Gy 23.9+14 247420 0001 -3.885
EWEk D,p/Gy 175+1.8 188+2.6 0.006 -3.160
EW B, Dp/Gy 17.7£22 192431 0.004 -3.428
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M 3 I, PR EAAEIES T EPID SRS UERT, » i
BT 95%, WRIGIRIGITE R, MR 2ORE,
WA (1790 ~181°) FHUGE £ (181°~179°) J5 [l &3l
y R A2 R TG EE L (P>0.05), XA
RN, WRRLR y B R i R T g =8
R3 mAPRE Bkt R iEid i &bk (n=24, T+s)

Field AAA AXB P t{i
R4 97.1+1.3 97.0+1.1 0.941 0.077
g B A+ 99.4£0.4 99.1£0.4 0.061 2.301
2R 98.1£1.2 98.0£0.9 0.794 0.273
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AR5 25 5 b 7S P RPA [) 55305 P 44 1) 0 DXORT OAR |
B, BEIXHY) Do,y Dsy Dogy M Dy A 1
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