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Purpose

» To evaluate generalization from the vendor-trained 36.25 Gy/5 regimen to the local 40 Gy/5 standard at UPENN
hospital.

Mat&Methods

* Nr of patients: 23 treated on Halcyon Machine.

* Model training: prescription 36.25 Gy/5fx without urethra sparing.

» Quantitative criteira : institutional SBRT constraints including urethra sparing, bladder wall, rectal wall , femoral heads
and penile bulb.

©
aflll

Results

» The Al plans were generated in less than 10 min and consistently used 2 arcs and less MUs, while the manual plans
balistics varied between 2 and 3 VMAT arcs.

» The Al plans generalized to 40Gy regimen only through normalization, preserving target coverage and favorable doses
to most of OARs.

 Constraints deviations were in structures not included in the model training: Urethra D0.035 cc limit at 40 Gy by a mean
of ~101 cGy.

Conclusion

» SmartPlan produced clinically competitive plans with successful generalization across institutional practice variations,
demonstrating improved planning efficiency. Two targeted areas for improvement have been identified: The integration
of MR-based urethral contours into the planning workflow, and vendor model updates that explicitly optimize urethral
constraints.

 Improves planning efficiency and consistency.

Generating high-quality SBRT plans in <10 minutes with standardized delivery and fewer monitor units.
» Enables use across institutional practices.

Demonstrating successful generalization from 36.25 Gy/5 to 40 Gy/5 while preserving target coverage.
* Supports clinical implementation with minimal customization.

Achieving high constraint adherence (~93.5%) and identifying clear, addressable areas for improvement.
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Plan Performance Summary Statistics

Mean_Dose

Plan T Al Human Al
YP®  (TheraAuto) (Initial) (TheraAuto)

Metric Constraint_Value Constraint_Type
PTV_4000_CI_Paddick_4000cGy 1 Min Dose (=) 09 08 09
PTV_4000_D95%[cGy] 4000 Min Dose {>=) 4000.0 40000 4000.0
PTV_4000_D99%[cGy] 3600 Min Dose (=) 3885.7 39167 3889.7
BladderWall_D0.035cc[cGy] 4200 Max Dose (<=) 4089.8 41463 4090.0
BladderWall_D50cc[cGy] 1825 Max Dose (<=) 2671 2023 2022
External_Pat_Max[cGy] 4280 Max Dose (<=) 4240.0 4259.3 42400
FemoralHeads D10cc[cGy] 3000 Max Dose (<=) 12730 14516 12314
PenileBulb_D0.035cc[cGy] 3150 Max Dose (<=) 13191 1360.9 1324
PenileBulb_D3cc[cGy] 2500 Max Dose (<=) 2750 2368 259.3
PenileBulb_Mean[cGy] 1000 Max Dose (<=) 4007 3761 3455
RectalWall_D0.035cc[cGy] 4200 Max Dose (<=) 3934.7 3983.9 39714
RectalWall_D33%[cGy] 3900 Max Dose (<=) 1685.9 14371 1589.8
RectalWall_D50%[cGy] 2400 Max Dose (<=) 11465 10157 11489
RectumSuperior_D0.035¢cc[cGy] 3000 Max Dose (<=) 4128 3027 a7
RectumSuperior_D10cc[cGy] 2500 Max Dose (<=) 152.9 946 160.2
Skin_D0.035¢c[cGy] 2000 Max Dose (<=) 1139.2 9502 M71
SmallBowel_D0.035cc[cGy] 2900 Max Dose (<=) 1231 76.2 945
SmallBowel_D10cc[cGy] 1950 Max Dose (<=) 88.0 50.5 733
Urethra+3mm_D0.035cc[cGy] 4200 Max Dose (<=) 41809 41323 41617
Urethra_D0.035¢cc[cGy] 4050 Max Dose (<=) 41508 40102 41329
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