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What is Knowledge Based Planning?

RapidPlan is a KBP product
A method for predicting DVH’s which
utilizes Machine Learning
Based on patient geometry
Previous knowledge contained in a

set of existing patient “training set”
cases

Optimization objectives are automatically
populated at the lower level of estimated
DVH bands

What relative weight/priority should
be used?

Objective Priorities

Traditionally start with a “good guess” for auto-created optimization
objectives for the model to act as “a starting point”

With careful tuning of the optimization objectives, RapidPlan
can create high quality plans -- with a single button press

Our method was to tune the auto-created optimization
objectives via a ScoreCard
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DVH estimation is straightforward

Initial Model DVHe (Clinical) Final Model DVHe (KBP)

Head and Neck Cases are Heterogenous

Large variation in:

The number of targets and prescription levels
Target geometry (size and shape)
Target location (proximity and overlap with OAR'’Ss)

Variability requires different planning techniques and
specific guidance to achieve desired plan quality

Manual planning is time consuming and has a wide
range of results based on the skill of the treatment
planner
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Head and Neck Cases are Heterogenous

Larynx Oropharynx

Head and Neck Cases are Heterogenous

Unilateral: SIB 66, 60, & 56Gy Bilateral: SIB 63, 60, 57 & 54Gy

10
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Process

Theory

Knowledge based planning models created with heterogenous cases can
lead to wide range of DVH estimations

These wider DVH estimations can reduce plan quality

Goal

Create a specific model for SIB (70, 63, & 56Gy) bilateral H&N with
partially involved that requires minimal (if any) interaction from a
dosimetrist

Method

Test several existing models to select the best candidate for initial training
set case generation

11
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Al Clustered Plans by Parotid Dose

Left parotid DVH curves CO0: some dose to both

Right parotid DVH curves C1: low dose to both

C2: low dose to L only

C3: low dose to R only

C4: highdseto L

C5: highdseto R

13
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Plan Clustering

14
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Data Collection Process

Import and evaluate the 118 cases that fall in CO (dose to both
parotids)

Keep cases that are bilateral with three targets (27 total)

Add any missing OAR contours and delineate the ipsilateral and
contralateral parotids

Use an existing KBP model as a starting point for optimization
(clinical doses are not used)

Design scorecard for evaluation and CO model tuning

15
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Scorecards: Basic Principles

Between two different patients, scores should not be directly
compared

Designed to analyze multiple plan options for the same
patient/case

Scorecards can be created for a single patient, but better to be
created per protocol or class of patients

Max score should not be achievable
Scorecard total
Per metric

Powerful tool for retrospective plan quality analysis
Create dosimetric wish list to document best achievable
today

17

H&N Scorecard Development

18
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H&N Scorecard Development

19
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H&N Scorecard Development

1. Points assigned for mean
dose in Gy

4 I ] 2. Metric pc_;ints sc_ore_card
expressed in qualitative

colors

» Orange = 0-8 points

o Dark Green = Full points

3. Points plotted as a
piecewise linear function

4. Comment box used for
referencing protocol

20

20
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H&N Scorecard Development

I m— (1 m—

1. Parotid glands were
designated as either
ipsilateral or contralateral

2. More total points are
awarded for contralateral
parotid

3. Contralateral parotid has a

steeper variation point slope

4. Ipsilateral parotid has a
higher failing dose (0 points)

21
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H&N Scorecard Development

Best Practice: avoid
concave score
functions like this

22

22
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H&N Scorecard Development

» Logic dictates score functions should be convex
IE: steeper slope near clinical goal failing point

» If temped to build concave scoring functions,
consider simple two-point, single slope score
functions as most aggressive

23

23

H&N Scorecard Development

Balance Target metrics (up to 50%)
Max/min dose
% coverage
Homogeneity
Conformality

OAR metrics
Volume at Dose
Mean dose
Dose at Volume (0.03cc)

Highest points to PTV coverage

Add multiple dose level rings
(PTV56, PTV63, & PTV70)

Max score should not be achievable
Rarely: single metric (out of field)
Never: total score card

24

24
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H&N Scorecard Development

Metric Id __ [Structure Id __ [Metric Max Score Metric Id [Structure Id Metric Max Score
0 PTV700PT \Volume at 70Gy [%] 20 28 Lips MeanDose [Gy] 7
1 PTV700PT __ |Dose at 99.5% [Gy] 15 29  |Parotdips-PTV _ |MeanDose [Gy] 12
g E%gOPT sf’lse at ngcec [$V] 13 30 |ParotdCon-PTV_|MeanDose [Gy] 15
a—— folume Ztg 5%1([3 °]] ~ 31 |PharConst-PTV_|MeanDose [Gy] 5

- - Y S - 32 Mandible-PTV __ [Volume at 70Gy [%] 5

5 PTV63-PTV70 |Volume at 66.15Gy [%] 8 -
5 PTV56 Volume at 56Gy [%] 15 33 Mandible-PTV Volume at 60Gy [%] 2
7 PTV56 Dose at 99.5% [Gy] 15 34  Mandible-PTV _ |Volume at 50Gy [%] 2
8 PTV56-PTV63 |Volume at 58.8Gy [%] 8 35 _[Esophagus MeanDose [Gy] 4
9 |spinalCord_05 |Dose at 0.03CC [Gy] 65 36 Esophagus Dose at 0.03CC [Gy] 3
10 SpinalCord 05 [Volume at 40Gy [%] 2 37 |OCavity-PTV MeanDose [Gy] 6
11 SpinalCord 05 [Volume at 30Gy [%] 2 38 |OCavity-PTV Dose at 0.03CC [Gy] 2
12 Brainstem 03 |Dose at 0.03CC [Gy] 4 39 Larynx-PTV MeanDose [GyY] 7
13 Brain Dose at 0.03CC [Gy] 2 40 [Thyroid-PTV MeanDose [GY] 2
14 Brain Volume at 50Gy [CC] 3 41  BrachialPlexus_L |Dose at 0.1CC [Gy] 4
15 Pituitary MeanDose [Gy] 1 42 [BrachialPlexus R |Dose at 0.1CC [Gy] 4
16 Chiasm Dose at 0.03CC [GY] 3 43 |SubmandL-PTV |MeanDose [Gy] 9.25
g gp:!cme“’e L poseal g-gggg EV} 2 44 |submandR-PTV |MeanDose [Gy] 9.25

pticNerve ose at 0. V) " 2
19 LacrimalGlands [MeanDose [Gy] 3 45 TMJomt Dose at 0.03CC [Gy]
20 Cochlea R Volume at 40Gy [%] 3 46 RingPTV70 Dose at 0.03CC [Gy] 5
21 Cochlea_L \Volume at 40Gy [%] 3 a7 R!ngPTV63 Dose at 0.03CC [Gy] 5
22 Lens R Dose at 0.03CC [Gy] 25 48 RingPTV56 Dose at 0.03CC [GyY] 5
23 Lens L Dose at 0.03CC [Gy] 25 49 Posterior_Neck |Volume at 35Gy [%] 5
24 Eye R Dose at 0.03CC [Gy] 2 50 [Trachea MeanDose [GY] 25
25 Eye R MeanDose [Gy] 2 51 |Lungs Volume at 20Gy [CC] 2
26 Eye L Dose at 0.03CC [G 2 52 |Shoulders MeanDose [GyY] 1

y 25
27 Eye L MeanDose [Gy] 2
25
PTV70_OPT (Cropped from the Brachial Plexus)
1 M 1 M
Lower PTV’s cropped from the higher PTV’s (i.e.
OARs were evaluated by using substructures not
overlapping with PTVs
Unique ring structures were added for each PTV
Shoulder and posterior neck structures were
added
26
26
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Model Training Process

27

27

Traditional Model Training Process

- Add clinical plans to -
Gather clinical plans model Train the Model
o Set arbitrary
Test on validation objectives and Omit outliers

CEEE priorities

28
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KBP models

|
. - | . !
Non-Recursive Scorecard Model Training Process ' Testexisting
] [}

Create A Manually
Gather feedback Evaluate original v
from original scorecard that plans using reoptimize KBP

addresses cases to
lans recar - .
P feedback SHEEEEY maximize points

initi o Check scorecard
Replan all cases Create initial Reoptimize : -
using initial model from v sy for min/max
model plans P points and revise

Validate model
on external Finished Model
cases

Retune: change
model objectives
and priorities

Add additional
plans

29
. - r ________ !
Testing candidate KBP models | Testexisting |
I KBP models !
DVH P !
PTV56
Contralateral
Parotid
30
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31
- - I- -------- I
]
Testing candidate KBP models | Testexisting
: KBP models :
e e e e = == - 4
Special thanks to Vanessa Magliari for providing
Candidate 1 (top candidate model) used
throughout the rest of this work!
32
32
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Non-Recursive Scorecard Model Training Process

Gather feedback Ozl Evaluate original

i scorecard that :
fron;lgrr:gmal addresses plans using

feedback scorecard

Replan all cases Create initial
using initial model from
model plans

Reoptimize
+rescore plans

Validate model
on external
cases

Retune: change
model objectives
and priorities

Add additional
plans

KBP models

]
[}
1 Test existing
[}
[}

Manually
reoptimize KBP
cases to
maximize points

Check scorecard
for min/max
points and revise

Finished Model

33

Addressing Target Conformity

= Goal: Improve Target conformity
while still sparing parotid glands.

= Method: Create individual ring
structures for each PTV

= Process: Include the ring
structures in the new model and
scorecard

Gather feedback

from original
plans

6/4/2023
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Gather feedback
from original
plans

Replan all cases
using initial
model

Retune: change
model objectives
and priorities

Create
scorecard that
addresses
feedback

Create initial
model from
plans

Add additional
plans

Non-Recursive Scorecard Model Training Process

Evaluate original
plans using
scorecard

Reoptimize
+rescore plans

Validate model
on external
cases

KBP models

]
[}
1 Test existing
[}
[}

Manually
reoptimize KBP
cases to
maximize points

Check scorecard
for min/max
points and revise

Finished Model

35

Implement Ring Structures

Ring PTV56

Cropped 0.2cm from PTV56, 0.6cm
from PTV63, and 0.9cm from PTV70

Cropped 0.2cm from PTV63 and
0.6cm from PTV70

Ring PTV63

Create

scorecard that

addresses
feedback

Ring PTV70

Cropped 0.2cm from PTV70

6/4/2023
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Gather feedback
from original
plans

Replan all cases
using initial
model

Retune: change
model objectives
and priorities

Create
scorecard that
addresses
feedback

Create initial
model from
plans

Add additional
plans

Non-Recursive Scorecard Model Training Process

Evaluate original
plans using
scorecard

Reoptimize
+rescore plans

Validate model
on external
cases

KBP models

|

| |
1 Testexisting 1
| |
| |

Manually
reoptimize KBP
cases to
maximize points

Check scorecard
for min/max
points and revise

Finished Model

37
Ring Structure Metrics = olans uaing
Score conformality of the candidate model scorecard
38
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Non-Recursive Scorecard Model Training Process

Gather feedback Ozl Evaluate original

i scorecard that :
fron;lg::glnal addresses plans using

feedback scorecard

Replan all cases Create initial
using initial model from
model plans

Reoptimize
+rescore plans

Validate model
on external
cases

Retune: change
model objectives
and priorities

Add additional
plans

KBP models

]
[}
1 Test existing
[}
[}

Manually
reoptimize KBP
cases to
maximize points

Check scorecard
for min/max
points and revise

Finished Model

39
Manually
reoptimize cases
to maximize
points
Objectives added
to ring structures
40
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Gather feedback
from original
plans

Replan all cases
using initial
model

Retune: change
model objectives
and priorities

Create
scorecard that
addresses
feedback

Create initial
model from
plans

Add additional
plans

Non-Recursive Scorecard Model Training Process

Evaluate original
plans using
scorecard

Reoptimize
+rescore plans

Validate model
on external

KBP models

]
[}
1 Test existing
[}
[}

Manually
reoptimize KBP
cases to
maximize points

Check scorecard
for min/max
points and revise

Finished Model

41
. . Check candidate
Assess and retune objectives el Reoptmize
and scorecard I (25
Top Candidate Model Edited Top Candidate
42
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Gather feedback
from original
plans

Replan all cases
using initial
model

Retune: change
model objectives
and priorities

Create
scorecard that
addresses
feedback

Create initial
model from
plans

Add additional
plans

Non-Recursive Scorecard Model Training Process

Evaluate original
plans using
scorecard

Reoptimize
+rescore plans

Validate model
on external
cases

KBP models

]
[}
1 Test existing
[}
[}

Manually
reoptimize KBP
cases to
maximize points

Check scorecard
for min/max
points and revise

Finished Model

43

Plan Evaluation
Scores: Top Candidate vs Edited Top Candidate

Reoptimize

+rescore plans

6/4/2023
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Patient

Training Set Cases
(Edited Top Candidate Cases)  remnesis

RP_HN_C05_021
= Record the total score of all optimized ——

plans RP_HN_C05_271

RP_HN_CO05_293
RP_HN_CO05_314

= Calculate the average score (used asa  Rp_HN cos 318
RP_HN_CO05_325

benchmark to track the overall FENTIETEET
performance of future versions of the S NG 2

RP_HN_C05_347
model) RP_HN_CO05_356

RP_HN_CO05_402

. . RP_HN_CO05_413
= Take note of any unique patient anatomy  rp iy cos_aas

that could affect the overall score for REEENECOOREE
RP_HN_C05_529
future reference RP_HN_C05_604

RP_HN_CO05_623

. . . RP_HN_CO05_681
= Utilize these cases to train the first RP_HN_C05, 682

iteration of the new model REEENECOSRIES

RP_HN_CO05_775
RP_HN_CO05_785

RP_HN_C05_771

Notes
Thymus
Thymus
Thymus
Oropharynx
Posterior LNs
Oropharynx
Oropharynx
Oropharynx
Oropharynx
Oropharynx
Oropharynx
Oropharynx
Oropharynx
Oropharynx
Oropharynx
Oropharynx
Posterior LNs
Inferior PTV70
Anterior LNs
OVL with mandible
Oropharynx
Oropharynx
Oropharynx
Small PTV63
High OVL with BP
Oropharynx

Posterior LNs

Average Score

Plan Score
230.66
208.04
233.95
215.58
209.78
232.01
231.87
231.87
221.25
226.71
236.25

226.1
233.55
237.51

217.5
228.93

232.1
231.82
223.59
215.48
220.29
229.21
230.86
234.14

224
232.33

232.59
226.96

Score plans

45
Plan Score Comparison Score plans
Top candidate model vs edited top candidate model
Total Plan Score
Average
Scores
Top
Candidate
Model —
200 210.15
Edited Top
Candidate
150 Model —
226.96
100
Plans
M Top Candidate Model M Edited Top Candidate Model
46
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Non-Recursive Scorecard Model Training Process

Gather feedback
from original

plans

Replan all cases
using initial
model

Retune: change
model objectives
and priorities

Create
scorecard that
addresses
feedback

Create initial
model from
plans

Add additional

plans

Evaluate original
plans using
scorecard

Reoptimize
+rescore plans

Validate model
on external
cases

]

[}
: Test existing 1
: KBP models :

Manually
reoptimize KBP
cases to
maximize points

Check scorecard
for min/max
points and revise

Finished Model

47
Create initial
model from
plans
48
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Non-Recursive Scorecard Model Training Process

Gather feedback
from original
plans

Replan all cases
using initial
model

Retune: change
model objectives
and priorities

Create
scorecard that
addresses
feedback

Create initial
model from
plans

Add additional
plans

Evaluate original
plans using
scorecard

Reoptimize
+rescore plans

Validate model
on external
cases

|
: Test existing
: KBP models

Manually
reoptimize KBP
cases to
maximize points

Check scorecard
for min/max
points and revise

Finished Model

49
. . Replan all cases
DVH Estimation using inia
Contralateral Parotid
B Top Candidate Model
A Current Model
50
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6/4/2023

DVH

Contralateral Parotid

Replan all cases

using initial
model

[l Top Candidate Model (Mean - 21.8Gy)
A Current Model (Mean - 16.2Gy)

51
Replan all cases
|SOdOS€ using initial
. model
Contralateral (Left) Parotid
52
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Replan all cases

Plan Score Comparison
Top candidate model vs edited top candidate model vs

Current
0 ‘|| “‘ |‘| ||| |“ ‘|I ||‘ “‘ ||| !“ “' i“ “‘ ‘ “ “' ||| |“ “'

1 2 3 a4 5 6 7 8 9 1 12 13 14 15 16 17 18 19
m Top Candidate Model m Edited Top Candidate Model m Current Model

using model

Total Plan Score

Average
Scores

Top Candidate

Model —
210.15
Edited Top
Candidate
Model —
226.96
Current Model
-230.1

25 26 27

20 21 22 23 24

N
2
3

-
@
S

-
S

10
Plans

53

Non-Recursive Scorecard Model Training Process
(Project current state)

Gather feedback
from original
plans

Replan all cases
using initial
model

Retune: change
model objectives
and priorities

Create
scorecard that
addresses
feedback

Create initial
model from
plans

Add additional
plans

Evaluate original
plans using
scorecard

Reoptimize
+rescore plans

Validate model
on external
cases

|
|
1 Test existing
: KBP models

\EIVELNY
reoptimize KBP
cases to
maximize points

Check scorecard
for min/max
points and revise

Finished Model




Initial Results

“Oral avoid” structure was used for plan
challenge case (shown in pink)

Added “oral cavity” structure (purple) that
matched the model training set cases.

Unwanted dose bridging still occurred
within the “oral avoid”

Manual adjustments were needed during
optimization to pass

55

55

Initial Results

Oral Cavity (45.8Gy Mean)

56

56
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Initial Results
AAMD 2023 Plan Study- Scorecard (133.03 / 150 points)

57
Plan Score Comparison
Total Scores: Top candidate vs current model
(Four external validation cases)
Total Plan Score
250
Average Scores
e Top Candidate
model — 205.4
150 Current Model —
222.06
100
Plans
M Top Candidate Model  H Current Model
58
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Initial Results

Ring PTV56

Cropped 0.2cm from PTV56, 0.6cm
from PTV63, and 0.9cm from PTV70

Ring PTV63

Cropped 0.2cm from PTV63 and
0.6cm from PTV70

Ring PTV70

Cropped 0.2cm from PTV70

59

59

Initial Results

60

60
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Structure Generation

62

62
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Structure Generation

63

63

Batch Scoring

64
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Batch Scoring

PATIENTSELECTIONVIEW

Patient Selection

RP_HN_C05_271

RP HN €05 271 Cluster0 (3 Taroets 48/54/60Gw)

SCORE SELECTIONS.

65

SAVE PATIENT SELECTIONS

Patients Plan selection for RP_HN_C05_785 for KBPO16
Scorecard Structure Matched Structure OK  |Dict Match| Local Fi
= Match _[Add o List Add to Dict
RP_HN_C05_785 -
. s
P_HIN_C05_ 785, ClusterD (3 Targets 54.4/64.6/68Gy) (RF Cl: CopyliCO v tye s - = "
n Y C1: HaldAre A B4 | | v n
- Eye L - i=
Selected Patients L/ c1: ep7gs Ay

RP_HN_C05.016 i o | (s lps Vv = n
RP_HN_C05_016, Clusterd (3 Targets 54/60/66Gy) Cl:Ksr7sses ¥ !

RP_HN_C05 785 lParctdips-PTV v R
RP_HN_C05_785, Cluster( (3 Targets 54.4/64.6/68Gy) Parotdlps-PTV M = n
RP_HN_C05 413 .

RP_HN_C05_413, Clusterd (3 Targets 48/54/60Gy) [ParetdCen-PTV ParotdCon-PTV .V = n
RP_HN_C05_342

RP_HN_C05_342, Cluster0 (3 Targets 48/54/60Gy) PharConst-PTV v =

RP_HN.O05 006 PharConst-PTV - i= n
RP_HN_C05_006, Clusterd (3 Targets 54/60/66Gy) I vz

RP_HN_C05 021 Mandible-PTV - = n
RP_HN_C05_021, Clusterd (3 Targets 54/60/66Gy)

RP_HN_C05_131 [Esophagus Eeohaous Vv = n
RP_HN_C05_131, Clusterd (3 Targets 54/60/66Gy) phag d
RP_HN_C05_196 loCavity-PTV v —
RP_HN_C05_198, Cluster0 (3 Targets 54.4/61.2/68Gy) OCavity-PTV M = n

REMOVE SELECTED PATIENT

CANCEL SELECTIONS

Batch Scoring

Contralateral Parotid (Mean Dose)

27 plans scored
Value = Mean dose

Score out of 15 possible points

4||‘F|=H|iH=II-|-|-|-|._|._|H_

Max points: 5Gy
Variation: 18Gy
Zero points 26Gy

66

66
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Batch Scoring

67
.

Batch Scoring
30|RP_HN_C05 016 |C1 KBP016D2 |ParatdCon-PTV |MeanDose [Gy] | 1089995406 13.62847214 15
30[RP_HN_C05_785 |C1 KBP785D2 |ParatdCon PTV |MeanDose [Gy] | 11.63274166] 13.46913654 15
30|RP_HN_C05_413 |c1 KBP413D2 |ParotdCon-PTV |MeanDose [Gy] | 12.88846921] 13.17958403 15
30|RP_HN_C05_342 |C1 KBP342D2 |ParotdCon-PTV [MeanDose [Gy] 7.948392451| 14.31948636 15 Head and neck batch
30|RP_HN_c05 006 |C1 KBP0OGD2 |ParatdCon PTV |MeanDose [Gy] | 5.12981632| 14.97004239 15 L
30[RP_HN_C05 021 |c1 KBP021D2 |ParatdCon PTV |MeanDose [Gy] | 8.373056649] 14.22160231 15 scoring:
30[RP_HN_c05_131 |c1 KBP131D2 |ParatdCon-PTV |MeanDose [Gy] | 19.15231413] 102715288 15
30[RP_HN_C05 196 |C1 KBP196D2 |ParatdCon-PTV |MeanDose [Gy] | 15.44828304| 12.58885776 15 . .
30|RP_HN_c05 271 |c1 KBP271D2 |ParatdCon-PTV |MeanDose [Gy] | 8.182532946] 14.26556932 15 53 metrics per patient
30[RP_HN_C05 293 |c1 KBP293D2 |ParatdCon PTV |MeanDose [Gy] | 14.21413461] 12.87366124 15
30|RP_HN_C05_314 |c1 KBP314D2 |ParatdCon-PTV |MeanDose [Gy] | 10.31891416] 13.77255827 15 27 patients
30|RP_HN_C05 318 |C1 KBP318D2 |ParatdCon-PTV |MeanDose [Gy] | 12.51621738| 13.26548818 15
30[RP_HN_c05 325 |c1 KBP325D2 |ParatdCon-PTV |MeanDose [Gy] | 13.27648423] 13.09004196 15
30[RP_HN_C05_345 |C1 KBP345D2 |ParatdCon PTV |MeanDose [Gy] | 17.6276355] 12.08593027 15 3 iterations of plan
30|RP_HN_C05_347 |C1 KBP347D2 |ParotdCon-PTV |MeanDose [Gy] | 8.690954828] 14.14824119 15 .
30[RE_HN_C05 356 |C1 KBP356D2 |ParotdCon-PTV |MeanDose [Gy] | 9.367021136] 13.99222589 15 scoring
30|RP_HN_co5 402 |c1 KBP402D2 |ParatdCon PTV |MeanDose [Gy] | 10.62072982| 13.7029085 15
30[RP_HN_C05 424 |c1 KBP434D2 |ParatdCon PTV |MeanDose [Gy] | 9.527350758] 13.95522675 15
30|RP_HN_C05_452 |c1 KBP452D2 |ParotdCon-PTV |MeanDose [Gy] | 11.2752359] 1355187055 15
30[RP_HN_C05 529 |c1 KBP529D2 |ParatdCon-PTV |MeanDose [Gy] | 16.08590426] 12.4417144 15
30|RP_HN_c05 604 |C1 KBP604D2 |ParatdCon PTV |MeanDose [Gy] | 19.43747593] 9.753786099 15
30[RP_HN_C05 623 |C1 KBP623D2 |ParatdCon PTV |MeanDose [Gy] | 12.52315812] 13.26383659 15
30|RP_HN_C05_681 |C1 KBP681D2 |ParotdCon-PTV |MeanDose [Gy] | 14.28048378| 12.8583459 15
30|RP_HN_C05 682 |C1 KBP682D2 |ParatdCon-PTV |MeanDose [Gy] | 12.81607352| 1319629073 15
30|RP_HN_c05 768 |C1 KBP768D2 |ParatdCon-PTV |MeanDose [Gy] | 15.91807267 12.48044477 15
30[RP_HN_C05 771 |c1 KBP771D2 |ParatdCon PTV |MeanDose [Gy] | 10.3761298] 13.75935466 15
30|RP_HN_C05_775 [c1 KBP775D2 |ParotdCon-PTV |MeanDose [Gy] | 19.93124133] 9.103138009 15

Average 12.53779| 13.0452 15

68
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Normalize Plans to Max Score

69
Normalize Plans to Max Score
Thousands of
normalization iterations
are used to find the max
score.
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Normalize Plans to Max Score

71
Normalize Plans to Max Score
Bold Crosshair (Normalized Plan)
Lower PTV63 Coverage
Improved PTV 56 heterogeneity
Improved PTV 56 conformality
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73
Additional Models Works in
Progress
Left parotid DVH curves CO0: some dose to both C2: low dose to L only C4: highdseto L
Right parotid DVH curves C1: low dose to both C3: low dose to R only C5: highdseto R
74
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Additional Models Works in
Progress
Left parotid DVH curves CO0: some dose to both C2: low dose to L only C4: highdseto L
Right parotid DVH curves C1: low dose to both C3: low dose to R only C5: highdseto R
75
3D Dose Prediction Research Prograes
Progress
Predict 3D dose maps from individual patient
data
Use a CNN model that combines the 3D
patient images with the used field geometry
lnpUt data: CT, PTVS, OARS, fleld geometry, “Preqicting Voxel_»level Dose Distributions for Esophageal
and prescription dose levels Diated Comoluions’, Zhang ot a.Phys. Med. Bl
July 2020 (Anhui Univ.)
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Works in
Progress

Predicted dose

Planned dose

7

77

3D Dose Prediction Works in

Progress
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3D Dose Prediction Works in

Progress

Scoring 3D generated
doses quickly helps
compare the
performance of KBP
models

79

Score based plan reoptimization works in

Progress

1. List of plans automatically
selected from batch scoring
template.

2. Specific NTO settings can be set.
Additional optimization settings
such as convergence mode,
aperture shape control, and
intermediate dose calculations will
also be added.

3. Select the RapidPlan model and
match the structures to the model.

80
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Score based plan reoptimization

Works in
Progress

Calculates the DVHe from the
selected model

Automatically proceeds with
optimization, calculation, and plan
scoring before starting the next
case in the list

The newly optimized plans are
then created under a new course

Plans can then be scored to
evaluate any new changes that
were made to a RapidPlan model

This process saves time when
iteratively tuning models

81

81

82

82

6/4/2023

41



Resources

List of publicly shared
RapidPlan Models, eventually
including the final head and
neck model discussed in this
presentation

https://medicalaffairs.varian.com/rapidplan-dir
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Resources

List of publicly shared
scorecards, eventually
including the final head and
neck scorecard shown in this

presentation [

https://medicalaffairs.varian.com/dose-scorecards
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Resources

Open-source, ESAPI plan
scorecard tool that was used in
this project. Create your own
dosimetric scorecards and
score plans. Instructions for
download and usage are
available.

https://github.com/Varian-
MedicalAffairsAppliedSolutions/MAAS-
PlanScoreCard
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