Evaluation of OAR Sparing in Prostate
Radiotherapy Plans Optimized with

WEILISPAN" Database Dose Predictions
Scott P. Robertson, PhD®) Todd R. McNutt, PhD'?)
HEALTH (a) WellSpan Health York Cancer Center, York, PA
(b) Johns Hopkins University, Baltimore, MD

-y

ONCOSPACE

Purpose: To evaluate the quality of prostate Results 1: Dose-Volume Histogram Comparison Results 3: Plan Quality Metrics
radiotherapy plans optimized using objectives from 100 - == cv ] =~ TV Percentage of plans (N=40) in tolerance for clinical plan
artificial intelligence (Al)-based dose predictions o \\\\ \\ quality metrics. V(D): Volume receiving the given dose;
- \ : : :
3 5. 1 \ ] \\\\ D(V): Dose to the given volume. Conformity: Ratio of
= W\l AR o/ . . .
Methods: @ \ \‘\ X 1000/? |s;)dose vlolume to PTV \llolume. Spilloff: Ratio of
. .« o \
- 40 recent prostate plans were identified for 8 0 - RO NN >U% Isodose volume to PTV volume
physicians and 7 dosimetrists (70 Gy/28 fractions). 68 70 72 74 68 70 72 74 Structure Plan Quality Treated  Pinnacle Oncospace
Obtimizati | , <tent imicall 100 Metric Plans Autoplans Plans
- Optimization goa s.were |’ncon5|s en .or clinically \ Rectum \‘ Bladder CTV V(100%) > 99% 1000%  100.0%  100.0%
treated plans, so Pinnacle’s Autoplanning tool was o \ v
. L S \ “\ PTV V(100%) > 98% 97.5%  100.0%  100.0%
repeated using default objectives. 2 5. " I 9
\\N AR 0 0 0 0 0
- To create Oncospace plans, contoured structures Z N TS 9 V(95%) > 99% 100.0% 100.0%  100.0%
. . ° SO ™ 0 0 0
were exported to the Oncospace web application X Fe—X D(0.035 cc) < 107% 97.5%  72.5% = 42.5%
. 0 - 50 | - b
- . | | | | | | ity < 1.2 100.0%  100.0%  100.0%
for Al-based predlct.lor?s \ 0 40 60 \ o 40 60 Conformity < 00.0% 100.0%  100.0%
- Oncospace pr.edlct!o.ns are based on a large 100_\\ tremoral Head | T — Spilloff < 5.0 975%  100.0%  97.5%
database of prior clinical plans. o "\\ i\ Rectum V(35.35 Gy) < 35% 100.0%  95.0% 95.0%
- Geometric orientation between targets and = i AR
. ; 2 50d WA 1 W\ V(57.45 Gy) < 17% 100.0%  100.0%  95.0%
organs at risk (OAR) are computed using novel > \ N |\
. . C N AN V(66.30 Gy) < 10% 100.0%  100.0%  97.5%
shape relationship features. W \\
\ A 0 0 0 0
- A random forest Al model relates these shape 0 - O—~=Xx : Do~ Xx D(0.035¢cc) <105%  100.0%  87.5%  72.5%
re|ati0nship features to OAR doses. 0 20 40 60 0 20 40 60 Bladder V(35.35 Gy) < 50% 97.5% 97.5% 97.5%
- The Al model predicts the lowest reasonably 100~ Q_\\ Penile Bulb 1, Bowel V(57.45 Gy) < 25% 97.5%  97.5%  97.5%
achievable dose objectives for new patients. % \.\\ ll‘ V(66.30 Gy) < 15% 100.0%  97.5%  95.0%
- l l " " 1 ’ — _ . Ve X -ll
Prefjlc.tlor?s were imported into Plnnacl.e s. IIVIRT S 50 R, | D(0.035 cc) < 105% _—
optimization workspace. Plans were optimized in = AR \
A \ Lt Femoral Head V(44.2 Gy) < 5% 100.0%  100.0%  100.0%
an automated three-step process: 0- “\ I
. . : : : : ; | | | | | Rt Femoral Head V(44.2 Gy) < 5% 100.0%  100.0%  100.0%
1. Initial optimization for 60 iterations, with 0 20 40 60 0 20 40 60
2. Dynamic adjustment of weights, followed by -—- Treated Plans X Default Objectives Bowel V(13.25Gy)<830cc  100.0%  100.0%  100.0%
optimization #2 for 30 more iterations —~ Pinnacle Autoplans Average Oncospace V(39.75Gy) <195cc  100.0%  100.0%  100.0%
" Oncospace Plans Predictions
3. Addition of hot/cold spot structures, followed V(45.95 Gy) < 0.035 cc  100.0%  95.0%  92.5%
by optimization #3 for 30 more iterations Results 2: Calculation Times
- Clinical plan quality metrics were computed for all o
plans, and the percentage of plans meeting m 00 - Conclusions: Autoplans and Oncospace plans both
department criteria were tabulated. E 0 - demonstrate clinically acceptable OAR sparing but
Figure 1: Oncospace Workflow = 0 may require further optimization to improve target
) . . . . . .
g YALOATE PREDICTIVE PLANNING PEER REVIEW c 40 - homogeneity. Given that optimization takes less time
Planning Intent Examine achievable OAR sparing Predlc.:tlons and = _— .
Planning Results = than Autoplanning, and that Oncospace plans reduce
. 2 30- rectum and femoral head dose compared to clinical
_— ;- L | — N . :
R — — E T plans, Al-based dose predictions help to improve
~~~~~~~~~~~~~~~~~~~~~~~ ) S _ 1 both planning efficiency and clinical plan quality.
o 10 -
OPTIONAL: & |9 1 — 1 —— .
I C ‘ oo | E— Acknowledgements: Oncospace, Inc. has received SBIR
— 0- ' ' ' ' grant funding from the National Science Foundation, a
= == Oncospace Oncospace Oncospace Autoplans _ . _
i [ Optimization #1  Opt. #2 Opt. #3 portion of which has supported this work.




