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Comparison of Acuros XB Algorithm and PBC Algorithm in
Dosimetric Distribution of RapidArc Radiotherapy for Patients

with Nasopharyngeal Carcinoma
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(Panzhihua Hospital of Integrated Traditional Chinese and Western Medicine, Panzhihua 617000, China)

Abstract: [ Objective ] To compare the application of advanced external photon dose algorithm (acuros
XB algorithm) and pen-shaped beam convolution algorithm(PBC algorithm) in dosimetric distribution of
rotational volume intensive radiation therapy(RapidArc) for nasopharyngeal carcinoma patients. [ Meth-
ods ] The application value of Acuros XB algorithm and PBC algorithm in the metrological distribution
of RapidArc radiotherapy for nasopharyngeal carcinoma patients was analyzed and compared. [Re-
sults | The difference between the two algorithms was not statistically significantin target area Dy, Ds
and Dys (all P>0.05). Compared with PBC algorithm, the acuros XB algorithm was higher in target fit
index and lower in evenness index (P all<0.05). Compared with PBC algorithm, acuros XB algorithm
had lower maximum dose value in optic nerve, lens, brain stem, spinal cord and other organs at risk
(all P<0.05). Delta4 validation results showed that the gamma pass rate of PBC algorithm and acuros
XB algorithm were higher than 90%, and there was no significant difference between the two groups.
The point dose error of both algorithms met the clinical requirements. [Conclusion] The target area
and organ-threatening dosimetric parameters obtained by Acuros XB algorithm are better than those by
PBC algorithm in RapidArc radiotherapy for nasopharyngeal carcinoma patients.

Subject words: advanced external photon dose algorithm; pen beam convolution algorithm; nasopha-
ryngeal carcinoma; rotation volume intensity modulation radiotherapy; dose distribution
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2.1 PBC &i%x5 AcurosXB EiXIXFIEFSHLE

PR EIE AL X D, D5 Dos, 22 338 T0 G812
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Table 1 Comparison of PBC and Acuros XB algorithms in
the dosiological parameters of the target area

Parameter PBC algorithm Acur0§ XB t P
algorithm
PTV
Dy (cGy)  6952.23+62.13 6946.32+61.19  0.429  0.669
Ds(cGy)  7215.26+71.98 7225.32+71.64 0.627 0.533
Dos(cGy)  6577.63+65.79 6571.25+65.48 0.435 0.665
CI 0.62+0.08 0.79+0.10  8.396 <0.001
HI 11.26x1.79 10.35+0.62  3.038 <0.001
PTV,
Dyeun(cGy)  6384.56+62.13 6375.26+63.12 0.664  0.509
Ds(cGy)  6659.68+68.49 6642.25+69.65 1.129 0.263
Dgs(cGy)  5985.46+58.65 5976.35+61.24 0.680 0.499
CI 0.52+0.05 0.61+0.08  6.034 <0.001
HI 17.26+2.23 13.10+1.03 10.710 <0.001
PTV,
Dyun(cGy) 5649.68+62.13 5652.32+62.13  0.190 0.850
Ds(cGy)  6125.34+68.59 6132.16+61.29 0.469 0.640
Dos(cGy)  5116.98+54.69 5124.25+54.25 0.597 0.552
CI 0.62+0.09 0.75+0.08  6.828 <0.001
HI 15.12+1.05 12.23+0.35 16.510 <0.001
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X (P<0.05)(Table 1),
2.2 PBCHit5 Acuros XB HiZBERFEFIEFILE
5 PBC BEEHHH , Acuros XB VA fEM A& . Mk .
T A A M e B RO R A, 25 e B A St
#35 X(P<0.05) (Table 2).,
Table 2 Comparison of dosiological differences between PBC and
Acuros XB algorithms in endangered organs[D,,.(cGy) ]

Acuros XB
algorithm

3860.35+£52.13  3102.02+56.63 62.310 <0.001
Crystal 772.23+70.23  623.23+60.44 10.170 <0.001
Medulla spinalis  4363.23+45.59 4182.23+41.67 18.530 <0.001
5868.97+68.59 5523.25+55.34 24.810 <0.001

2.3 E W% RapidArc 3 ¥7 it % 7 PBC & i% .Acuros
XB EiEH y BEEMSFIERELR

Deltad B UEZS 3 7, PBC 1%  Acuros XB 5% 1
v i EE BT 90%, MIAASIEXT R TG E X
(P>0.05); PARME SR IR 2T 3%, 6 RS
3K, H Acuros XB 3% 55 7 w12 220 F PBC 574 (P<0.05)
(Table 3),

Hazzing organ PBC algorithm t P

Optic nerve

Brainstem

Table 3 Comparison of y pass rate and Acuros XB algorithm
in RapidArc radiotherapy plan for nasopharyngeal cancer

Index PBC algorithm Acur0§ XB t P
algorithm

v_3mm/3% 99.80+0.10 99.82+0.12 0.810 0.421

Y_2mm/2% 95.50+1.12 95.62+1.03 0.499 0.619

Point-dose error —0.6+0.2 -0.2+0.3 11.310 <0.001
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