e

ASTRO 2024

Targeting Provider Wellness
FOR EXCEPTIOMNAL PATIENT CARE

PURPOSE / OBJECTIVES

This study aims 1o gquantily the plan quality of a Knowledge-Based Planning (KBP)
model using a dosimelnc scorecard,

1. ]. Sackett' 2, L. Rosa', R. Clark’, and A. Magliari’;
"Varian Medical Systems Inc, Pale Alte, CA,

The goal is lo generale large amounts of high-quality, quantified dosimeatric data
that can be used to train a deep learning-based dose optimization tool. By
iteratively improving plans using the scorecard, the model seeks to provide an
efficient and consistent method for prostate SBRT planning that meets clinical trial
crtena and supports future agvancements in dose optimization. 0

MATERIAL & METHODS

KBP Model Developmeni: The KBP model was developed using 41 prostate SBRT cases,
with 22 from the ARTIA Irial (with reclal spacers) and 19 from an exlarnal institution |(withou?
reclal spacers). The cases were lerallvely replanned usng a comprehensive dosametnic

scorecard, ensuring high plan guality theough opti mization of dose objectives and priorities. The
KBP Model was then frained on the replannad cases

Dosimetric Scorecard: A 32-metric dosimetric scorecand was craated with input from
physicians. The scorecand guantified clnical intent through metrics such as Dose at Volume
and Volume at Dose, assigned using peecewise linear sconng lunctions. The tofal plan quality
score was out of 216 points. This scorecard was used both to improve the iraining set cases
and o tune the automatic optimization objactives of the KBP modal

Validation: The KBF mode! was validated on 10 independent cases using both VMAT and
IMAT beam arrangemants. Each case was scored using the cosimetric scorecard, allowing
direct companson bateean the KBP-genarated plans and thae ariginal clincal plans. The
wvalidation coverad vanous clinical scanarios, ensurng llexibilily and rbusiness in both larget
coverage and organ-al-risk (QAH) sparing.
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Dosimetric Score Improvemant: The average score for vabdation cases improved. significanily 1 'l

Incraaging from the cinical basaing of 1662216 13 184.00216 (pc0.0015). This improvemant mllacts 3] 13401 19480 |
emhancad plan quality acroes both VAT and IMRAT technigues, o .'ri e
Validation Case Performance: For VMAT plans. the average score was 194.00/218, while IMAT plans ——1 el
averaged 18743216, both of which outpariormed the original clinical plans 1 17237 1%
Target Coverage and OAR Sparing: The KBP model consistanily produced plans with =3%% PTV-U | 1 |

covaragea (Vi@ 36.26Gy) and reducad recial dose (Rectum DE@50%), showing a good balance berwaen all ] 18085 |
Larpo covarmgo and organ-at rigk Eali ) ]

qu.-:l:lhili“r and Adaptability: The modsl demons|rabed the Rexibility 10 adapl © difteren] dineca|
scenanos, mcluding uretfhval spanng and vadied iractionation schemes. The abilty 1o scale dose levels
fer spacific clinkzal intants without compromising plan quality underscores the versaility of tha KBP
o
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Automated Planning Dose Optimization Methods for Prostate SBRT to Generate Synthetic Dose 1@ g Sy
Data for Training a Plan Optimization Deep Learning Neural Network
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SUMMARY / CONCLUSION

Tha KBP model, irained on only 24 cases and guided by the dosimetric scorecand, consistently
generates superior treatment plans compared o dlinical baselines. Addisonaly, it has
demonsirated llexibility for adapling to diferes! plannng critesia and is suitabla for craating
large volumes of dosimenc data necessary 107 tramning deep learming modes, Futune work will
fecus on using the dosimetric scorecard dwectly in optimizalion algorithms and employing the
KBP modzl to support neural network traming for dose optimizaton engines. Ullimately, tha
goal ks to develop an auwtoplanning ool capable of understanding dosimelric tradeotfs while
maintaining flexibdity across different chinical protocods




