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Coplanar volumetric modulated arc therapy plan for hippocampal avoidance whole-brain

radiotherapy implemented on a Halcyon linear accelerator
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Abstract: Objective To compare the dosimetric differences among Varian Halcyon, TrueBeam, and United Imaging uRT-506¢
linear accelerator in hippocampal avoidance whole-brain radiotherapy. Methods A retrospective analysis was conducted on 15
patients who had previously received hippocampal avoidance whole-brain volumetric modulated arc therapy (VMAT). Dual-arc
coplanar VMAT plans were created using the Halcyon, TrueBeam, and uRT-506¢ accelerator models, with collimator angles of
23° and 293°, respectively. Based on the position of the hippocampus, the whole-brain target volume was divided into 3
substructures (zPTV_up, zPTV_mid, and zPTV_down), each optimized using different weight factors. The dosimetric parameters
of the planning target volume, organ-at-risk doses, and monitor unit in the 3 groups were recorded and analyzed. Results VMAT
plans for all patients satisfied clinical treatment criteria. Halcyon plans were superior to True Beam and uRT-506¢ plans in the D,,,,
V06,» and HI of planning target volume, the Dy, D,,.., and D, of the hippocampus, as well as the D,,,,, of the lens and optic nerves,
with statistically significant differences (P<0.05). Conclusion For hippocampus avoidance whole-brain radiotherapy, the Halcyon
linear accelerator delivers superior dose distribution and robust plan calculation results, and its ring gantry ensures efficient
treatment delivery while highlighting the strengths of precise radiotherapy, showing great potential for clinical practice.
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Table 1 Dosimetric compliance criteria for hippocampal

avoidance whole—brain radiotherapy

24 SR (E
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A2 D,..<33 Gy
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Figure 1 Schematic diagram of VMAT plan design
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Figure 2 Dose distributions of dual-arc coplanar VMAT plans created using the Halcyon, TrueBeam, and

uRT-506¢ accelerators
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Figure 3 DVH curves of PTV and OAR for Halcyon, TrueBeam
and uRT-506¢
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$43%:
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%A Gt B L (P<0.05) . 7E D, J7 Ifi , Halcyon
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2 T TrueBeam il uRT-506¢ 1%, 2 %A 41t
B Y (P<0.05) . TrueBeam it % PTV () CI Ky
1.12, % {It T Halcyon [#) 1.15 F1 uRT-506¢ [ 1.13.
fE MU J7 [fil , TrueBeam 1) MU . 3% /> F Halcyon FlI
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Table 2 Comparisons of PTV dosimetric parameters and MU (r=15, Mean+SD)

SR Halcyon

TrueBeam uRT-506¢ PiH
Vi Gy/% 97.16+0.33 96.37+0.24* 96.09+0.69* <0.001
D,, /cGy 3268.69+18.46 3277.05+24.29* 3377.79+£27.92%0 <0.001
CI 1.15+0.06 1.12+0.052 1.13+0.05 0.214
HI 0.10+0.01 0.12+0.01* 0.14(0.14, 0.14)*>  <0.001
MU 1102.97+49.45 910.33+33.30°

1746(1634, 1810)**  <0.001

5 Halcyon 413181 Fb %% ,2P<0.05 ; 5 TrueBeam 411151 L 45, *P<0.05

Halcyon i1 %1 #; TrueBeam F1 uRT-506¢ i1 %] Ji2 i i
4 Y 7)o AR (P<0.05) o Haleyon 1F K1) A9
& D, & F TrueBeam Fll uRT-506¢ 1% (P<0.05)

Halcyon i1 1 69 ¥ #h 28 D, [F] #£ £ T TrueBeam #11
uRT-506¢ 7141 (P<0.05) .

73 OARFIZZESHLLE (n=15, cGy)
Table 3 Comparisons of OAR dosimetric parameters (n=15, cGy)

OAR ZH

Halcyon TrueBeam uRT-506¢ P{E

Dooes 609.6(600.6, 625.9) 676.2(671.0,687.2)*  700.73+25.60° <0.001

3 D,... §57.55431.75 888.87451.83*  889(867,913)*  0.006
D, .x 1327.75+59.40 1373.24+67.94* 1418.93£161.49* 0.049

(S D, 485.28+37.95 S11.76£3831°  667.87+42423%  <0.001
Wz D, 3046.0375.82 3080.01444.29°  3200.13£93.04*>  <0.001

5 Halcyon 21318 LL 5 ,2P<0.05 ; 5 TrueBeam 413151 LL 45, *P<0.05
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