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(LV TRI U M F plans to: Figure 1. A 5-cm diameter target located at the center of a 30-cm oval water phantom is shown as a
% o ldentify desirable beam sample case. A sagittal slice (left) illustrates the target (red) and dose distribution for a 1-mm spot size
UNIVERSITY OF characteristics plan. Results (right) are presented across lateral spot sizes of 0.6, 0.8, 1, 3, 5, 7, and 10 mm and energy
L;?u TO RO NT O O Help inform our DWA spreads of 0.05%, 0.5%, 1%, and 5%: (A) and (B) show the ratio of mean dose inside versus outside the
design target; (C) and (D) the ratio of mean LET , inside versus outside the target; (E) penumbra; and (F) the

number of energy layers. The horizontal dashed line shows a reference conventional proton beam. Data
for 11 other targets (varying in size and location) are demonstrate similar overarching trends.
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Figure 2. For a pediatric CNS patient (infratentorial ependymoma), an example axial slice (left) illustrates

SU-315-GPD-T-924 100 (A)
SU-315-GPD-T-301 e Alinear beam optics model 80 — mm
of the DWA® was developed === 3mm
and validated using the el T ?ﬂﬁ
TRANSOPTR* code. 40 - - 10iii
References o Beam parameters exiting | o Conven
the DWA were 20 2 Honsl
subsequently passed 0
through components of a
11] Bancheri J et al. Nucl Instrum $gn:£§5n022|e model in 100 (B)
Methods Phys Res A. Dec 2024. ' _ - 80 - |
1069. e Lateral spot size (10 in air — S
at isocenter) was varied 60 o ?;,Z“
[2] Maher MJ et al. Med. Phys. across 0.6,0.8,1, 3,5, 7, \ | —— 5%
April 2025. doi:10.1002/mp.17868. and 10 mm. s ‘-\ o Conven
0 2700 20 | . tional
[3] Lund CM et al. Phys. Rev. ° Be.am energy spr_ea.d % 1050 2 \
Accel Beams. Jan 2025 ratIO Of energy VarlatIOn tO 27U 0

Dose (Gy)

BN CT/ W Brainstemm W Spinal Cord W | oft Cochlea W Hypothalamus ™ | oft Hippocampus

the brainstem (red), CTV (yellow), and dose distribution for a 1-mm spot size plan. The DVHSs (right) for
the CTV and various OARs are shown for (A) lateral spot sizes from 1 to 10 mm and (B) beam energy
spreads from 0.06% to 5%. Data for 4 other CNS patients demonstrate similar trends.

Conclusion

Decreasing lateral spot size and beam energy spread resulted in greater OAR sparing while maintaining
target coverage. For optimization of the DWA system, the most favourable beam parameters were a
lateral spot size of ~1 mm and an energy spread between 0.1% — 0.5% for 20 to 230 MeV.

conventional cyclotron-based
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