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Effects of different algorithms on quality assurance of Compass-based radiotherapy plan
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Abstract: Objective To carry out IBA Compass-based verification of the radiotherapy plans for lung cancer and rectal cancers
calculated with anisotropic analytical algorithm (AAA) in Varian Eclipse treatment planning system and analyze the causes and
classification of the dose disparities in the plans. Methods The pre-operative radiotherapy plans in 10 cases of lung cancer and
10 cases of rectal cancer were retrospectively analyzed for Compass-based verification. The dose distributions computed by
different algorithms, namely Eclipse AAA (TPS Dose), Compass collapsed cone convolution (CCC) (Compute Dose), and
Compass using measured data (Reconstructed Dose), were compared in terms of the Gamma passing rateand dose-volume
histogram (DVH) in regions with 10% of the maximum dose. Results With the3mm/3%/Global criteria, the pre-operative plans
for rectal cancer achieved a Gamma passing rates of (97.37+2.41)% for AAA/CR, (97.88+2.21)% for CC/CR, and (99.69+0.15)%
for AAA/CC. No significant difference was found in the Gamma passing rate between AAA/CR and CC/CR (P=0.598). For lung
cancer cases, the Gamma passing rates were (92.09+2.79)%, (96.17+2.78)%, and (98.96+1.06)% for AAA/CR, CC/CR, and AAA/
CC, respectively, showing a significant difference between AAA/CR and CC/CR (P=0.005). Conclusion For Compass-based
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plan verification, the difference between AAA and CCC algorithms is a major contributor to the dose disparities in the plans for

lung cancer but only has a minor impact on dose disparities in cases of rectal cancer, where the Gamma passing rate is subjected

to greater influences by the accuracies in the position of the multi-leaf collimator, gantry rotation, and dosage.

Keywords: IBA Compass; anisotropic analytical algorithm; collapsed cone convolution; plan verification

e

1

[

FAXF TAE G =S 7 R AR 5
THZHEERMSEL N TIHRRE FERE N
TR A AL BR AL R SR B SR D T i
Ko AT H AT RIS A A AT AT R E
= 27 ) BRI P52 (American Association of Physicists
in Medicine, AAPM) Bk 1 MLB BT RS A, 17
O A TR A TR TR AR IR

UL I Ty L — 4RI UE - A3t TR
BRI H, 2 5 1 SR I 5 RIS IE AN R i)
FR TR 25 0 A0 5 T = A e R A
THO AT () EL SR O, P A ERf , a2 T s
#§ MLC H &30 (log-file ) 455 & S 4™, JEF EPID
1) S B PRI ke B LR i A A AR B A
AEE 2 ] 3 B A T S, 4000 2 6 P 5 1
YRR S5 A o RE R I A o] DL R A R
INFEE PTW [ Octavius ™, LK IBA ¥ MatriX X"l
Dolphin "4,

IBA 1) Compass F ¢ 10 7 8 W 2% F1 4% 14 P33
3o Horpr, MatriXX 4 HE B A R R 1020 i
AR R AL, HA R IR (24.4%24.4)en?,
FELES 2 A RO R AR 0.07 em?, [H]HE 7.62 em, FifF
#E A 7 3 /S B . Beam Commissioning, Detector
Commissioning, Patient 3D Dosimetry, 7E Beam
Commissioning FE B, F1 N A8 6+ B RE T | 234
LU BRI A DR A o L g Lt 2 A A
s g N7 0 e ) ) SR AR 7R T4 e Uk T 7 AR
Detector Commissioning &£t HH 1T MatriX X Hi, 25 %
PR 3 1 246 5% 35 5 bk 2 M LA B AR 2 o 7F Patient
3D Dosimetry #3Ha] LA FH Compass H £ 148/
i 73 %) 55 (Collapsed Cone Convolution, CCC) X £f
B UE T #EAT 0 S AR RIS TR
B3 5434 (Compass dose Calculation, CC), A A] LA
2 MatriXX HL 2 2 A PR O L PR 2R e e dL sk I
I FHI0 A 2 o PR R BE AR S BE T CCC Tk
Z2 1 = 4k 57 3= 43 i (Compass Reconstruction, CR)
Py B S 5k A A 5 5 R A ) 22 5
TG PRI T B T4 1M Varian Eclipse 1151
ARG B E I A& CCC, M2 45 1n) SR AT 3
#: (Anisotropic Analytical Algorithm, AAA) "5 AXB

%k (AcurosXB,AXB)"™ . I, B TIFRIFI TR 2
A, AN TR A 79 AR RV v A 2 S 0 391 i )
F oA 22 5 B A SRR 2 — o AF9E DL B
it e R TR0 A ], XF AAA B9k 5 CCC B4
FEERIBSUE A AT T 50 AT

1 R EFHZE

1.1 = GERE

53 e B AE AT} 5 b 11 e R 5 AT T 7 i s
B AR R HOT B4 1061, Hodr, il B 4F
1% 43~69 %, AR 58 %, PTV AL 774l 50 Gy/
25 5 FL W R BT OT (B8 AR08 37~71 % i 4R i
56 % ,PGTV &b 74 50.6 Gy/22 £,PTV AL 75 i
J141.8 Gy/22 f, [al A
12 i%&

K 11 Eclipse 13.5 MUA A7 1R &R 48 4 HC Mil-
lennium120 Gy Z M- EL %% 1Y TrueBeam I 5% (Vari-
an/yA], FE) . ik RS H Matrixx - 4EHL B = 40
P4 Compass FR {2 i (IBA A R L FEE ) .

1.3 Fik

(1)7 Eclipse 13.59A)7 R R 4 ok i AAA ST
T 5E BE 1 20 4 B 11X RT Plan, RT Dose .
CT Image .RT Structure Ll DICOM-RT #% 25 H1 I
AIBA Compass 2%t

(2) ¥4 MatriXX — 4 4 P L HFE 4L 4 2 True-
Beam I AFAL AL K A B IR0 25 [ BAHLIL G 38
B D A B AR S 1 29 500 MU, 10 MV
X SR A8 HEA T TR ((27%27) em?) o B —5E
A O B AL HE 48 5 R bR a2 ((10x10)
em’) , SR J5 X BE BN 2R EATICHE . AHESS B SR IE 2R
S5 00 20 BRI AR I & 132 — AT I SEBR 2
Weo 2 EF BIE R []H T BE T2 b 2 B 45 2 E 1)
AN 5 BE R, A S 00K M 5 R R AT A8 B 0
E, I8 W12 AR JEE T hm e £ B2 RN 2%

(3)7E Compass | KriiE R 48 1, K Eclipse AAA
P18 # TPS Dose ,Compass CCC 81 F T8 A Com-
pute Dose L & Compass i it S22 T CCC Bk
#1%) Reconstructed Dose 4T X b (43951 FH AAA/
CR,CC/CR,AAA/CC R ) o 1E =Yk 8] I &1t 4
> Eclipse T v i R i 1 1 1 10% 42 1 DX gk 7



- 332 = EP@ %IE"?‘A/\A‘\ %34%

Gamma 7387 (Gamma 43 #7 LA 3 mm/3%/Global “A#5
HEH—, Ly E/N T 1 805 A 2 5 RS
Ao Fe R R i %) A AR O I’ (DVH) 43
B (EL# PGTV \PTV 19 Dav,  Dossi « Dunean s B BE Vo, ,

3k Visoys T Vaoy o Ml Dincan s 00 W Dinean s 1 B Do 18 25
o
1.4 Fit=EFH=*E

SRR B An i 22 I8 3Rk . SR HI SPSS

17.0 G it , X 5 i 2% LE B AT BCRT e R 5 . 1 P<
0.05 N ERAGIFEX

21 ZHyDHER
B 9 AR ETH R : AAA/CR . CC/CR \AAA/CC y
Wi LFE 1, AAA/CR y il % 5 CC/CR il i %
)22 IG5 L (P=0.598) , T ILF 1, it
%] . AAA/CR, CC/CR. AAA/CC y jifi i % WL 5% 2.,
AAA/CR yifij % 5 CC/CR yili i R iy 22 7 HA W%
RGeS (P=0.005) , PRI 2., 7E 10 Bt i1
X h AAA/CR vy 3l 3 FAK T 90% A3 W5 441] , H: rr— 43
AAA/CR y il 3 % 2 88.60% , CC/CR il i % Wy
99.18%, AAA/CC yil it %4 97.9% , WL 1. 55—
AAA/CR y‘@ﬁ%ﬂy 88.89% , CC/CR 1y il i1 & Ky

2 48 B
92.71%,AAA/CC yili i 47 99.65%.
F1 EFEARRITRA Gamma SHTERMFIE LR (25 ,%)
Tab.1 Gamma analysis and dosimetric comparison of pre—operative plans for rectal cancers (Mean+SD, %)
P value
Parameter AAA/CR CC/CR AAA/CC AAA/CR vs. AAA/CR vs.
CC/CR AAA/CC

Difference in Gamma

) 97.37+£2.41 97.88+2.21 99.69+0.15 0.598 0.016
passing rate
PGTV Da 1.26+0.65 1.10+0.65 0.31+0.76 0.525 0.008
PGTV Do, 5.31£1.22 2.46+0.73 2.92+1.02 0.000 0.000
PGTVDuean 1.82+0.72 1.51+0.49 0.48+0.64 0.253 0.000
PTV Dy, 1.28+0.72 1.14+0.55 0.07+0.72 0.570 0.000
PTV Dy, 6.71£0.95 4.36+0.67 2.46+0.88 0.000 0.000
PTVDhnewn 2.39+0.93 2.23+0.50 0.31£0.73 0.509 0.000
Bladder Vg, 2.79+3.35 3.65+2.74 -1.4143.05 0.156 0.001
Femoral Vg, 1.05+0.67 0.99+0.42 1.16+0.35 0.765 0.000

AAA: Anisotropic analytical algorithm; CC: Compass dose calculation; CR: Compass reconstruction; PGTV: Planning gross target

volume; PTV: Planning target volume

2 MR RIE) Gamma SATEERFFIBF IR (x+5 ,%)

Tab.2 Gamma analysis and dosimetric comparison of pre—operative plan for lung cancers (Mean+SD, %)

Parameter AAA/CR CC/CR AAA/CC

P value

AAA/CR vs. CC/CR AAA/CR vs. AAA/CC

Difference in Gamma

. 92.09+2.79 96.17+2.78 98.96+1.06 0.005 0.000
passing rate
PTV Dy 2.38+0.66 2.25+0.94 0.30+1.14 0.724 0.000
PTV Dy, 9.81£1.61 6.08+1.65 3.90+2.44 0.001 0.000
DTN 3.99+0.87 3.35+1.03 0.71+0.98 0.060 0.000
Lung Ve, 2.83+1.87 2.29+1.68 0.82+0.87 0.323 0.010
Lung D 7.3443.33 3.96+1.40 3.46+2.93 0.004 0.000
Heart Dyean 4.50+2.16 4.16+2.34 0.39+1.38 0.398 0.001
Spinal cord Dy 3.644+2.98 4.69+2.34 -1.23+0.81 0.007 0.000
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Fig.1 Dose distribution in the treatment planning system (TPS), CC, and CR and comparison of Gamma index in a representative

cases of lung cancer with a low Gamma passing rate
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