Dosimetric comparison of biologically-guided radiotherapy and X-ray-guided
stereotactic ablative radiotherapy for oligometastatic prostate cancer
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Figure 2 Schematic of the proposed BgRT tumor tracking technique. The system reconstructs a partial PET
image with every 180° of gantry rotation (500 ms). The BFZ mask is applied to prevent treatment outside the
target, the PET signal is converted to fluence, and the beam is delivered with an average of 400 ms latency.
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.. N R R B L - A statistically significant correlation between PTV D4y

o w0 2 3 4w s e 0 and maximum PSMA-PET activity Indicates the
dependence of the BgRT optimizer on the underlying PET
data, which is necessary for PSMA-PET based biological
guidance.

A biological firing zone (BFZ) structure was added to each
CT to prevent the treatment of non-specific PET uptake
outside oI‘ the target, .as shown in Fig. 3. The re-planning g) Clinical SZ
workflow is shown in Fig. 4.

a) Conventional Target Volumes b) BgRT Target Volumes

e, PTV /BFZ -The BgRT plans provided similar target coverage to the
I/ITV ;‘/\/pTV clinical SABR plans, making use of PET-avid regions as
ff VL CTV {TL CTV fiducials to track and treat the entire PTV.

O L / 70 70

A VAW References
EA Ny a— R O“.' 35 (O <5l 8 " [1] Ostetal. J Clin Oncol 2018; 36(5):446-454
om . ..o intemnal target ‘ 2] Eiber et al. J Nucl Med 2015; 56(5):668-674

’ motion Senwr’ : )
’ otio === motion a

1
2
Figure 3 BgRT uses PET emissions to track internal tumor motion, eliminating the need for an internal target volume 0 0 3 Radwan et al. BMC Cancer 201 7, 17(1 )453-462
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(ITV?. BgRT requires a biolc.)gical firing zon.e.(BFZ), which acts as a mask to prevent t.he treatment of non-specific uptake Figure 5 Example fused PSMA-PET/CT sim images, clinical SABR dose distribution, research BgRT dose distribution, and cumulative DVH curves
outside of the target. In this study, the clinical PTV was also used for BgRT planning and the BFZ was produced by for two patients. In the DVH curves, solid lines correspond to clinical SABR and dotted lines correspond to research BgRT. Note that the spatial
expanding the clinical PTV by 4 mm isotropically. distribution of the BgRT dose does not match the spatial distribution of the PET activity.
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