b

W35 T SRS yBE I S Vol. 35 No.7
20184F 7H Chinese Journal of Medical Physics July 2018
DOI:10.3969/.issn.1005-202X.2018.07.008 R A5

SR AR ETEWIE 51X & EriEXE

MR, BT, TR S, HKE X B
LT 2R — AR B/ mp Loy B e b LU = e b PO B, 2R il 528000

[ Z] BM A5 $BE S ARRA SRy @ R 50 B 2 M egAnE 0, F5i%k 2B 1064) 378 )& 5 A8 7%
X, R A =4 B £ 45 M Matrixx #4775 ZHE, FBON F 69 Feit X 69 5 0 A BN E T B AR (3%/3 mm.3%/2 mm,
3%/1 mm 2%/2 mm) F &l R A PR 2 AR (MCS) E F 7 it %) 69 40, SF oAt R BiE y i ad £ 5 MCS
A% A, ZR.HHESARART R 3%/3 m.3%/2 mm ., 3%/1 mm.2%/2 mm A5 T 698 i F o 5] 4 (98.49+
0.95)% . (95.92+1.71) % (89.74%2.44)% . (90.58+2.87)% . %] 89 -F ¥ MCS 14 4 0.210+0.019, 5 i iF & Jq] (3%/3
m.3%/2 mm.3%/1 mm.2%/2 mm #F 4 ) #J Pearson 48 5% 1 % # 4 %] 4 0.333 (P<0.001) ,0.303 (P=0.002) . 0.347 (P<
0.001) .0.267(P=0.006)., £5it: % B A AR IR X IHE y i@ 1E 5 MCS [0 A AR 60 248 6 4555

(48R | SR ; BARIATRAST 5 5% S A4 A4 7] S0

[FE 422 ]R815.6;R739.6 [ SCRRARAERG A [ 245 )1005-202X(2018)07-0781-04

Correlation between dose verification and plan complexity of volumetric modulated arc

therapy for nasopharyngeal carcinoma

TENG Jianjian, SHI Jinping, ZHANG Liwen, XIE Qiuying, LIU Zhibin
Department of Radiation Oncology, Cancer Center, the First People's Hospital of Foshan/Affiliated Foshan Hospital of Sun Yat-sen
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Abstract: Objective To study the correlations between gamma passing rate in dose verification and plan complexity of volumetric
modulated arc therapy (VMAT) of nasopharyngeal carcinoma (NPC). Methods The VMAT plans of 106 NPC patients were
selected. A two-dimensional ionization chamber array Matrixx was used for dose verification. The measured and planned dose
distributions were compared and the gamma passing rates were evaluated under different criteria (3%/3 mm, 3%/2 mm, 3%/1
mm and 2%/2 mm). The modulation complexity score (MCS) of the treatment plan was calculated and used to quantitatively
evaluate plan complexity. The correlation analysis between gamma passing rate and plan complexity was performed. Results
If using the criteria of 3%/3 mm, 3%/2 mm, 3%/1 mm and 2%/2 mm, the gamma passing rate of VMAT plans was (98.49+0.95)%,
(95.92+1.71)%, (89.7442.44)% and (90.58+2.87)%, respectively. The mean MCS of plans was 0.210+0.019. Pearson's correlation
coefficient between the gamma passing rate (3%/3 mm, 3%/2 mm, 3%/1 mm and 2%/2 mm) and MCS were 0.333 (P<0.001),
0.303 (P=0.002), 0.347 (P<0.001) and 0.267 (P=0.006), respectively. Conclusion The gamma passing rate in the dose verification
showed a weak correlation with MCS of VMAT of NPC.
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Tab.1 Statistics of gamma pass rate for different criteria (%)

Criteria Maximum Minimum Mean+SD
3%/3 mm 99.85 95.55 98.49+0.95
3%/2 mm 99.02 91.65 95.92+1.71
3%/1 mm 94.36 83.16 89.74+2.44
2%/2 mm 95.95 82.21 90.58+2.87
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Tab.2 Statistics of the plan complexity indexes

Index Maximum Minimum Mean+SD

AAV 0.343 0.228 0.277+0.022
LSV 0.816 0.713 0.763+0.020
MCS 0.258 0.160 0.210+£0.019

AAV: Aperture area variability; LSV: Leaf sequence variability;
MCS: Modulation complexity score
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Tab.3 Correlation coefficients (r) between gamma passing rate and plan complexity

AAV LSV MCS
Criteria
r value P value r value P value r value P value
3%/3 mm 0.270 0.005 0.300 0.002 0.333 <0.001
3%/2 mm 0.255 0.008 0.249 0.010 0.303 0.002
3%/1 mm 0.333 <0.001 0.212 0.029 0.347 <0.001
2%/2 mm 0.226 0.020 0.231 0.017 0.267 0.006
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