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75 20 %) HS-PCI % 2 FA4T, 4 4 &5 3%+ 44 VMAT X , leA 4 #43F%) (V2e . V2p V3 5= VA) i e R 7 & B & 5
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Dosimetric comparison of 4 different volumetric modulated arc therapy plans for hippocampal-

sparing prophylactic cranial irradiation
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Abstract: Objective To quantitatively compare the dosimetric differences among 4 volumetric modulated arc therapy
(VMAT) plans by analyzing the number of arcs and collimator angle settings, aiming to establish a standardized planning
template for hippocampal-sparing prophylactic cranial irradiation (HS-PCI) in clinic and improve both planning quality and
clinical efficiency. Methods Twenty HS-PCI patients were enrolled, with 4 VMAT plans (V2c¢, V2p, V3, and V4) for each
patient. The differences in target dose, organs-at-risk dose, and monitor units were compared. Results V4 plan had the highest
PTV Dy, and V., and the differences of PTV D,,, in V2c¢ vs V2p, V2¢ vs V4, and PTV V,,, in V2¢ vs V4 were statistically
significant (P<0.05). Meanwhile, V4 plan had the lowest PTV D, and D, doses. Specifically, statistically significant
differences were observed in PTV D in V4 vs V2¢, V4 vs V2p, V4 vs V3, as well as PTV D, in V2¢ vs V2p, V2¢ vs V3,
V2c vs V4, V2p vs V4 (P<0.05). The PTV D,..
observed in V2c¢ vs V2p, V2c¢ vs V4, V2p vs V3, and V3 vs V4 (P<0.05). The highest PTV D,,, dose was observed in V2p

was the highest in V2p plan, with statistically significant differences
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plan, and the differences in V2¢ vs V2p, V2¢ vs V4, V2p vs V3, V3 vs V4 were statistically significant (P<0.05). The
homogeneity index and conformity index were close in 4 plans (P=0.946, P=0.380). V4 plan had the lowest D, D, ... and

D,,, of the hippocampus, with significant differences in hippocampal D, in V4 vs V2¢, V4 vs V2p, hippocampal D, in V4
vs V2¢, V4 vs V2p, V3 vs V2¢, and hippocampal D, in V2c¢ vs V2p/V3/V4, and V4 vs V2p (P<0.05). V3 plan had the lowest
D,,. for bilateral lenses, and V4 plan showed the lowest D, for lenses with a 3 mm expansion, with significant differences

between V2c¢ and V2p/V3/V4 (P<0.05). V4 plan had the lowest dose for the right optic nerve, with significant differences in

V4 vs V2p, and V4 vs V3 (P<0.05). No significant differences were observed for the left optic nerve and optic chiasm. The

monitor units in V2p plan was the lowest. Conclusion When differences in organs-at-risk doses and plan quality parameters

are insignificant, V2p plan is recommended as it can ensure treatment quality while reducing delivery time.

Keywords: hippocampal-sparing; prophylactic cranial irradiation; volumetric modulated arc therapy
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Table 1 Main optimization objectives of the planning design
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Table 2 Recommended treatment planning dosimetric compliance

criteria of RTOG 0933
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Figure 1 Beam eye view (BEV) of the radiation field angles in V2¢ plan
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Figure 2 BEV of the radiation field angles in V2p plan
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Figure 3 BEV of the radiation field angles in V3 plan
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V2pdvs V3L V32l vs VAL, 22 5 H A G it 24
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36 R EA G024 B X (P<0.05) , Post-hoc 1 4 [b
B, A VARV, B 55 R i, 8 (97.60+0.46) % ,
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Figure 5 DVH analysis diagrams of the target areas and

organs—at-risk in 4 different VMAT techniques
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Table 3 Dose—volume histogram parameters of the target areas in 4 radiotherapy

techniques (Kruskal-Wallis analysis)

HEIX =D V2e V3 V4 PAH
PTV Dye.,/Gy 22.58+0.85 22.87+0.73 22.83+0.80 23.02+0.86 0.026
o/ GY 26.29+0.17 26.58+0.13 26.36+0.09 26.45£0.13  <0.001
D, /Gy 29.43+0.69 29.44+0.68 29.22+0.70 28.96+0.70 0.032
D, /Gy 10.78+1.04 9.45+1.65 8.79+1.25 8.66£0.88  <0.001
D,, /Gy 27.29+0.20 27.85+0.27 27.43+0.16 27.74£023  <0.001
A 97.33+0.45 97.50+0.41 97.59+0.39 97.60+0.46 0.033
CI 0.83+0.02 0.83+0.02 0.83+0.02 0.83+0.02 0.946
HI 0.19+0.03 0.20+0.03 0.18+0.03 0.19+0.03 0.380
CTV Dys,,/Gy 21.90+1.01 22.30+0.93 22.1540.77 22.45+1.08 0.046
D, ../Gy 26.54+0.15 26.64+0.15 26.39+0.09 26.50+£0.14  <0.001
D,./Gy 29.43+0.69 29.42+0.70 29.18+0.62 29.02+0.39 0.019
D, /Gy 10.78+1.00 9.45+1.65 8.79+1.25 8.51£1.08  <0.001
D,, /Gy 27.53+0.08 27.87+0.28 27.44+0.16 27.76£023  <0.001
Vsl % 97.00+0.57 97.25+0.47 97.16+0.51 97.34+0.57 0.024
Vs /% 95.04+0.45 95.52+0.57 95.08+0.45 95.36+0.45 0.014
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Table 4 Analysis of P—values of dose—volume histogram parameters of the target areas and

organs—at-risk in 4 radiotherapy techniques (Post—hoc analysis)

_ P{H
RX/BRER b V2cvs V2p V2cvsV3 V2cvwsV4 V2pwsV3 V2pwsV4 V3vs V4
PTV Dy, 0.032 0.058 0.003 0.806 0.434 0.304
D,.. <0.001 0.358 0.001 <0.001 0.116 0.015
D, 0.967 0.577 0.011 0.549 0.010 0.048
D, 0.038 <0.001 <0.001 0.157 0.010 0.239
D,,, <0.001 0.242 <0.001 <0.001 0.496 0.003
Vs 0.052 0.052 0.004 0.995 0.358 0.355
CTV Dy, 0.043 0.124 0.006 0.629 0.479 0.234
D,... <0.001 0.311 <0.001 <0.001 0.085 0.013
D,.. 0.973 0.563 0.007 0.540 0.006 0.034
D, 0.038 <0.001 <0.001 0.157 0.010 0.239
D,, 0.002 0.939 0.002 0.001 1.000 0.001
Vs 0.025 0.092 0.003 0.582 0.488 0.213
Visay 0.003 0.492 0.053 0.021 0.292 0.213
ik D,.. 0.673 0.121 0.009 0.259 0.029 0.295
D, ... 0.070 0.003 <0.001 0.236 0.005 0.105
D, 0.038 <0.001 <0.001 0.155 0.010 0.245
ZEM A D,. 0.015 0.034 0.002 0.749 0.471 0.298
A A D,.. 0.013 0.013 0.001 0.984 0.395 0.406
ASN 3mm D, 0.028 0.018 0.001 0.860 0.311 0.403
AR 2 D 0.052 0.059 0.279 0.061 0.002 0.003

max

2 BRFBEFE
2.2.1 ;‘ﬁﬂjw Xt 4 FHCTT RV D4R D, D 1

D, AT GE 22 o0 B, S5 A a1l 6 T S 7 L BR V2
fria'JLMb,,\ 4] i 54 D, P 3¥{E<17 Gy, V4
HED,, K, M (16.30+0.42) Gy, 4 Bt 1] He %%
A H 1t 2 B L (P<0.05) , Post-hoc 2 [H] PR I Lb 55 45
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