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ABSTRACT TITLE

Clinical validation of Al prostate SBRT plans: comparison to manual plans and generalization
from 36.25 Gy to 40 Gy

PURPOSE/OBJECTIVE

To assess institutional clinical readiness of TheraPanacea SmartPlan for prostate SBRT by
comparing Al-generated plans with approved manual plans and evaluating generalization from
the vendor-trained 36.25 Gy/5 regimen to the local 40 Gy/5 standard.

MATERIAL/METHODS

23 prostate SBRT cases were replanned with SmartPlan ("AI") using the same CT and clinical
structure sets as the approved plans ("Human"). Prescriptions were 40 Gy in 5 fractions, with
both Human and Al plans normalized to 100% dose covering 95% of the target volume; the Al
model was originally trained on 36.25 Gy/5. Target metrics included PTV D95%, D99%, and the
Paddick Conformity Index. Organ-at-risk (OAR) evaluation used the institutional SBRT
constraint set, including urethra D0.035 cc and urethra+3 mm, bladder wall, rectal wall, femoral
heads, penile bulb, and skin. Plan quality was summarized as deltas from constraint thresholds.
Urethra contours were CT-based; MR was not available, and urethra/urethra+3 mm were not part
of the vendor's model training targets.



RESULTS

Al plans achieved robust target coverage (D95% met in all cases; mean D99% was higher by 317
cGy) with conformality index comparable to Manual. The Al generalized to 40 Gy without
retuning, preserving target coverage and producing favorable trade-offs for some OARs (mean
femoral head sparing improved by ~179 ¢Gy; modest reductions in bladder/rectal maxima). All
Al plans consistently used 2 arcs compared to Human plans which varied between 2 and 3 arcs,
with Al plans averaging 438 fewer monitor units and requiring less than 10 minutes for plan
generation. Constraint deviations were concentrated in structures not included in model training:
all Al plans exceeded the urethral D0.035 cc limit at 40 Gy by a mean of ~101 cGy, and
urethra+3 mm/penile bulb contributed additional violations (93.5% of the total DVH objectives
passed across 23 Al plans). Al plans also showed increased dose to skin and mid-to-low rectal
dose regions.



Distribution of Differences (Al - Human)
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Structure & Objective
Plan Performance Summary Statistics
Mean_Dose Median_Dose Min_Dose Max_Dose Average Consuaint. - Average
Plan Type al Human Al Human Al Human Al Human Al Human (AI- Pass_Rate
(TheraAuto)  (Initial) (TheraAuto) (Initial) (TheraAuto) (Initial) (TheraAuto) (initial] (TheraAuto) (initial)  Human) Al Human
WMetric Constraint_Value Constraint_Type (TheraAuto)  (lnitial)

PTV_4000_CI_Paddick_4000cGy 1 Min Dose (>=) 09 09 09 09 08 08 0.9 09 01 01 00 1000%  100.0%
PTV_4000_D95%[cGy] 4000 Min Dose (>-) 40000 40000 40000 40000 40000 40000 40000 40000 00 00 00 1000%  100.0%
PTV_4000_D99%[cGy] 3600 Min Dose (>=) 38857 39167 38897 39198 37504 38364 39324 39547 2857 3167 310 1000%  1000%
BladderWall_D0.035ccicGy] 4200 Max Dose (<=) 40895 41463 40800 41672 40468 40422 41229 41942 +1102 4637 565 100.0%  100.0%
BladderWall_D50cc[cGy] 1825 Max Dose (<-) 2671 2023 2022 1324 911 457 7625 8356  +15579  +1622.7 +6438 1000%  100.0%
External_Pat_Max[cGy] 4280 Max Dose (<-) 42400 42593 42400 42503 42400 42593 42400 42593 +40.0 207 -193 1000%  100.0%
FemoralHeads D10cc[cGy] 3000 Max Dose (<-) 12730 14516 12314 14536 10953 10742 15788  2067.0 17270  +15484 1786 1000%  100.0%
PenileBulb_D0.035ccfcGy] 3150 Max Dose (<=) 13191 13609 7324 8731 2314 1745 36858 31282 +1830.9  +1789.1 418 87.0%  100.0%
PenileBulb_D3cclcGy] 2500 Max Dose (<=) 2750 2369 2593 2152 1280 763 4481 5092 +22250 422631 +38.1 1000%  100.0%
PenileBulb_Mean[cGy] 1000 Max Dose (<-) 4007 376.1 455 3234 1547 99.1 889.2 8985 5093  +6239 246 100.0%  100.0%
RectalWall_D0.035cc[cGy] 4200 Max Dose (<-) 30347 39839 39714 40585 37090 32874 40790 41615 42653 42161 492 1000%  100.0%
RectalWall_D33%[cGy] 3900 Max Dose (=) 15859 14371 15898 13403 127041 915 19965 21384 423141 424620  +1488 100.0%  100.0%
RectalWall_D50%[cGy] 2400 Max Dose (<=) 165 10157 11489 55 8573 4828 14245 15725 12535 +13843  +1307 1000%  100.0%
RectumSuperior_D0.035cclcGy] 3000 Max Dose (<-) 4128 3027 3887 252 1516 1010 14800 75 425672 426973 +104 1000%  100.0%
RectumSuperior_D10cc[cGy] 2500 Max Dose (<-) 1529 946 160.2 9.1 786 414 2356 1645 423471 424054 +58.3 1000%  100.0%
Skin_D0.035cc[cGy] 2000 Max Dose (=) 1392 9502 11174 915 9738 6715 13252 10006 8508  +10498  +1889 100.0%  100.0%
SmallBowel_D0.035ccfcGy] 2900 Max Dose (<=) 1231 762 945 522 349 152 4471 3003 27769 +282338 +469 100.0%  100.0%
SmallBowel_D10cclcGy] 1950 Max Dose (<-) 880 505 733 392 293 12 240.4 1592 +18620  +18995 4375 100.0%  100.0%
Urethra+3mm_D0.035cc[cGy] 4200 Max Dose (<) 41809 41323 41617 41351 40996 40664 43535 41890 +19.1 4677 +486 826%  100.0%
Urethra_D0.035ccleGy] 4050 Max Dose (=) 41508 40102 41329 40146 40923 39504 43266 40488  -1008 4398 41406 00%  1000%

CONCLUSION

SmartPlan produced clinically competitive target coverage with successful generalization from
36.25 Gy/5 to 40 Gy/5, demonstrating improved femoral head sparing and planning efficiency
(438 fewer MUs, <10-minute generation time). Urethral sparing represented the primary
limitation, anticipated given CT-only delineation and exclusion of urethra structures from model
training. Clinical implementation is feasible with two targeted improvements: (1) integration of
MR-informed urethral contours into the planning workflow, and (2) vendor model updates
explicitly optimizing urethral constraints. With implementation and deliverability testing, these
results establish clinical viability across dose regimens, circumventing the resource-intensive
need for institution-specific models.



	Clinical validation of AI prostate SBRT plans: comparison to manual plans and generalization from 36.25 Gy to 40 Gy
	Abstract title
	Purpose/Objective
	Material/Methods
	Results
	Conclusion


