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2019 Varian Plan Challenge: Man vs Machine

Goals
Aldentify and recognize top Eclipse planners

Alncrease awareness of and increase utilization of RapidPlan

ACreate a very high quality and finely tuned RapidPlan model
for the community
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How to crowd source a RapidPlan model

Do o T Po Do I» I

Create a score card from superset dose constraints from popular
protocol
Collect CT, structure, plan and dose from users who attempt to get the
highest score possible for their patient
Use submitted cases to create RapidPlan model(s) and tune
automatically generated optimization objectives for max score
Optional: use RapidPlan created plans as training set cases for final
model
Replan all submitted cases using final RapidPlan and a defined beam
geometry (4arc Halcyon or TrueBeam)
User 0s pl an that outscores the Ra
wins
Explain results and where to download final model
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The Protocol: RTOG1010 (esophagus)

NRG ONCOLOGY
RTOG 1010

A PHASE Ill TRIAL EVALUATING THE ADDITION OF TRASTUZUMAB TO
TRIMODALITY TREATMENT OF HER2-OVEREXPRESSING ESOPHAGEAL
ADENOCARCINOMA

This trial is part of the National Clinical Trials Network (NCTN) program, which is sponsored by the
National Cancer Institute (NCI). The trial will be led by NRG Oncology with the participation of the network
of NCTN organizations: the Alliance for Clinical Trials in Oncology; ECOG-ACRIN Medical Group; and
SWOG.

NRG Oncology Study Team (11/5/14)
(Study Team continued on next page)

Principal Investigator/Medical Oncology

Howard Safran, MD

The Brown University Oncology Group
583 Eddy Street

Providence, RI 02903
401-444-6217/FAX 401-444-8417
hsafran@lifespan.org

Radiation Oncology Ce-Chair
Theodore S. Hong, MD
Massachusetts General Hospital
100 Blossom St

Cox 3

Boston, MA 02114
617-724-1159/FAX 617-726-2603
tshong1@par‘tners.org

Radiation Oncology Co-Chair
Michael Haddock, MD

Mayeo Clinic

200 First St SW

Rochester, MN 55905
507-284-2669/FAX 507-284-0079
haddock.michael@mayo.edu

Quality of Life Co-Chair

Lisa Kachnic, MD

Boston University Medical Center
830 Harrison Avenue, LL

Boston, MA 02118
617-638-7070/FAX 617-638-7037
lisa.kachnic@bmc.org

Correlative Science Co-Chair
Chandan Guha, MD, PhD
Department of Radiation Oncology
Montefiore Medical Center

Albert Einstein College of Medicine
111 East 210 Street

Bronx, NY 10467
718-920-2702/FAX 718-231-5064
cguha@montefiore.org

Translational Co-Chair

Ulrich Rodeck, MD, PhD

Thomas Jefferson University

233 S 10" Street; BLSB 409
Philadelphia, PA 19107
215-503-5622/FAX 215-503-5788
ulrich.rodeck@mail jci.tju.edu

Pathology Co-Chair

Murray Resnick, MD, PhD

The Rhode Island Hospital

593 Eddy Street

Providence Rl 02930
401-444-4380/FAX 401-444-8514
mresnick@lifespan.org

Senior Statistician

Kathryn Winter, MS

NRG Oncology

1818 Market Street, Suite 1600
Philadelphia, PA 19103
215-574-3198/ FAX 215-928-0153
winterk@nrgoncology.org

Variation Variation
Structure | Description Metric Per Protocol Acceptable Unacceptable
Initial Plan
Max Dose (Gy, =110% Rx <113 % Rx
PTV_4500 | PTV 45 0.03 cc) Dose Dose > 113 % Rx Dose
% PTV receiving
45 Gy >95% >90% <90%
V50Gy(%) <10% >10%
Heart & Max Dose (Gy,
Heart Pericardium | 0.03 cc) < 50Gy <52 Gy >52 Gy
Mean Dose (Gy) | =30 Gy <31 Gy >31Gy
V40 = 50% =55% > 55%
Boost Plan
% PTV receiving
PTV_5040 54 Gy >95% >90% <90%
VBGy(%) <10% >10%
Composite Plan
Max Dose (Gy, =110% Rx < 113% Rx
Lungs Lungs - PTV | 0.03 cc) Dose Dose >113% Rx Dose
Mean Dose (Gy) | =20 Gy 221Gy >21Gy
V30 = 20% =25% > 25%
V20 = 25% <30% > 30%
V10 < 40% < 50% > 50%
V5 = 50% =55% > 55%
Heart Heart & Max Dose(Gy,
Pericardium | 0.03cc) < 52Gy < 54Gy > 54Gy
Mean Dose (Gy) | = 32Gy < 34Gy >34Gy
V40 = 50% =55% >55%
Combined Max Dose (Gy,
Kidneys Kidneys 0.03 cc) =45 Gy <50 Gy > 50 Gy
V20 = 30% <40% > 40%
Max Dose (Gy,
SpinalCord | Spinal Cord | 0.03 cc) =45 Gy <50 Gy > 50 Gy
Liver Liver Mean Dose (Gy) | =21 Gy 225Gy > 25 Gy
V30 = 30% <40% > 40%
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Scorecard: RTOG1010 superset to 50.4Gy

Metric Actions Value Objectives Result

—r

Volume (%) of the pTv

95.268 Edit...

96.990 W Edit...
|

99.987 Edit... GOOD (1.93)

-~ covered by s50.4 [#

Volume (%) of the PTvnoHeart - covered by 50.4 GOOD (20.00)

Volume (%) of the PTVv -~ covered by 4788

Dose (Gy) covering 0.03 (cc) of the p1v 52.894 Edit...

Dose (Gy) covering 0.03 (cc) of the LUNG TOTAL-PTV 51.067 Edit...

Mean dose (Gy) to the LUNG TOTAL-PTV - 9137 Edit... GOOD (917

Volume (%) of the LuNG TOTAL-PTV - covered by 30 5.668 Edit... GOOD (6.87)

Volume (%) of the LuNG TOTAL-PTV -~ covered by zo0 13.526 = IACCEPTABLE (12.65

0 00 N ;N A WM

Volume (%) of the LunG TOTAL-PTV covered by 10 29.622 = ACCEPTABLE (4.83)

Volume (%) of the LuNG TOTAL-PTV -~ covered by s 45.030 =10 ACCEPTABLE (8.98)

Dose (Gy) covering 0.03 (cc) of the HEaRT 50.009 Edit...

Mean dose (Gy) to the HEART - 24.898 =[50 ACCEPTABLE (7.04)

Volume (%) of the HEART -~ covered by 40 14.624 Edit... GOOD (7.04)

Dose (Gy) covering 0.03 (cc) of the KIDNEY TOT-PTVO3 20.169 Edit... GOOD (4.99)

Volume (%) of the kIDNEY TOTAL = covered by 20 0.018 Edit... GOOD (7.0

37.472 Edit...

Dose (Gy) covering 0.03
Mean dose (Gy) to the LIvER
Volume (%) of the LIvER
Volume (cc) of the pTVvO3Ring

Cumulative meterset

(cc) of the sPINAL cORD
- covered by 30

= covered by 50.4

[ @
[
[ @
[
[ W
[ W
[
[
[
[ @
[
[ @
[
& @
[ W
[ W
[
[
[ @

8.600
5.975
0.000

943.691

Edit...

Edit...

Edit...

GOOD (6.13)

GOOD (5.90)
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Scorecard: closer look

GHNAMOpP

+

METRIC ID (20 Total Metrics)

[01]  Volume (%) of the PTV covered by 50.4 (Gy) 3
[02]  Volume (%) of the PTVnoHeart covered by 50.4 (Gy) 20
[03]  Volume (%) of the PTV covered by 47.88 (Gy) 2
[04])  Dose (Gy) covering 0.03 (cc) of the PTV 7
[05]  Dose (Gy) covering 0.03 (cc) of the LUNG TOTAL-PTV 6
[06])  Mean dose (Gy) to the LUNG TOTAL-PTV 10
[07]  Volume (%) of the LUNG TOTAL-PTV covered by 30 (Gy) 7
[08]  Volume (%) of the LUNG TOTAL-PTV covered by 20 (Gy) 15
[09]  Volume (%) of the LUNG TOTAL-PTV covered by 10 (Gy) 7
[10]  Volume (%) of the LUNG TOTAL-PTV covered by 5 (Gy) 10
[11]  Dose (Gy) covering 0.03 (cc) of the HEART 5
[12]  Mean dose (Gy) to the HEART 15
[13]  Volume (%) of the HEART covered by 40 (Gy) 8
[14]  Dose (Gy) covering 0.03 (cc) of the KIDNEY TOT-PTVO03 5
[15]  Volume (%) of the KIDNEY TOTAL covered by 20 (Gy) 7
[16])  Dose (Gy) covering 0.03 (cc) of the SPINAL CORD 7
[17)  Mean dose (Gy) to the LIVER 5
[18]  Volume (%) of the LIVER covered by 30 (Gy) 6
[19]  Volume (cc) of the PTVO3Ring covered by 50.4 (Gy) 5

wL!b a95L/![

{.{¢9a{zx

Lb/ ® C2NJ AYYSRAI

as

55.44
ACCEPTABLE [5)

ACCEPTAB
1F 100 GOOD [19]
99 <
ACCEPTABLE ¢
11
53,93

GOOD [6]

55.44
ACCEPTABLE [5)

53.93
GOOD [5.5]

20
ACCEPTABLE [5]

10
GOOD [9]

20
ACCEPTABLE [4]

10
GOOD [6]

25
ACCEPTABLE [10]

12
GOOD [13]

40
ACCEPTABLE [4]

15
GOOD
IR

50
ACCEPTAB
| F 5]

45
GOOD [9)

50
ACCEPTABLE [4)

30
ACCEPTABLE (5]

10
GOOD [13)

50
ACCEPTABLE [4]

15
GOOD [7)

45
ACCEPTABLE [3]

33
GOOD [4]

30
ACCEPTABLE [5]

40
GOOD [6]

45
ACCEPTABLE
31

21
ACCEPTABLE [3]

15
GOOD [4]

30
ACCEPTABLE (3]

NBOALASY(iQa dzas 2yt e

PTARI
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Scorecard: Many Nonlinear Score Functions 1

—

Score -

(90,

[01] Volume (%) of the PTV covered by 50.4 (Gy)

(95,3)

Y‘N )

'cn 92 “l ]

Metric Result --—>

laq

Score

20]

10

|

[02] Volume (%) of the PTVnoHeart covered by 50.4 (Gy)

Y(l(J

9 “l) ‘Q! a4 I’-]‘»
Metric Result >

9%

I’-H

—->

Score

08|

06|

04

02

[03] Volume (%) of the PTV covered by 47.88 (Gy)

94

IQG 97 “J{]
Metric Result --->

“]‘3

I1IJO

Score

[04] Dose (Gy) covering 0.03 (cc) of the PTV

‘54

@

Metric Result --->

|5G
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Scorecard: Many Nonlinear Score Functions

[05] Dose (Gy) covering 0.03 (cc) of the LUNG TOTAL-PTV [06] Mean dose (Gy) to the LUNG TOTAL-PTV

(52.95, 6)

2
1
(56%5, 0)
52 I'M I‘Ml 55 56 ":F 5 .‘h Iﬂ a8 9 Il!) ['H IIH 13 I'M 15 [”\ 17 ['M Il‘) 20 YJI 22
Metric Result ---» Metric Result
[07] Volume (%) of the LUNG TOTAL-PTV covered by 30 (Gy) [08] Volume (%) of the LUNG TOTAL-PTV covered by 20 (Gy)

Ilﬁ 20 ‘)H

14 I1||

18 IHII ‘)H ‘)4 26 (3

0 ha ha 16




Scorecard: Many

[09] Volume (%) of the LUNG TOTAL-PTV covered by 10 (Gy)

Score

Score

10 20 Ta0 40 50
Metric Result

[11) Dose (Gy) covering 0.03 (cc) of the HEART

40 N la2 4 Tag 45 la6 a7 Tan 49 Tso 5
Metric Result

Score

Score

(20,10)

30 40 “:U 60

Metric Result

[12] Mean dose (Gy) to the HEART

Metric Result

onlinear Score Functions 3

[10] Volume (%) of the LUNG TOTAL-PTV covered by 5 (Gy)
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Scorecard: Many N

Score

|

(5.8)

[13] Volume (%) of the HEART covered by 40 (Gy)

d 4)

T20 T0 40 Tso 60

Metric Result --->

onlir

ear Score Functions

Score

[14] Dose (Gy) covering 0.03 (cc) of the KIDNEY TOT-PTV03

Metric Result

-

Score

[15] Volume (%) of the KIDNEY TOTAL covered by 20 (Gy)

T 10 I)['l n

Metric Result --->

120 |

130 |

Score

[16] Dose (Gy) covering 0.03 (cc) of the SPINAL CORD

(40, 6)

(45,.3)

(50, 0)

a0

110 |

140 |

Metric Result

) 40 Ta2 laa a6 48

50.000
! b

-150)
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Scorecard: Many Nonlinear Score Functions 5

[17] Mean dose (Gy) to the LIVER [18] Volume (%) of the LIVER covered by 30 (Gy)

Score >
Score --->

0 12 3 Tha hs e Ty T 19 20 20 2 Tz Ta T s o ho I

Metric Result --->

20 30 a0
Metric Result --->

[19] Volume (cc) of the PTVO3Ring covered by 50.4 (Gy) [20] Cumulative meterset over all treatment beams

Metric 20: Unscored Metric (no metric objective defined)
4]
013)
” 5]
2]
(N1
10, 0)
o h 2 3 s s 3 7 s 9 Mo

Metric Result --->
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What is RapidPlan?

A method for estimating DVHSs
which utilizes Machine Learning

Based on patient geometry

Previous knowledge
contained In a set of existing
patient cases

Optimization objectives that are a
good starting point for the
optimization
Based on the estimated DVH
and plan prescription

£
@
£
E
1]
-

0.000

10.000

20.000

30.000
Dose [Gy]

40.000
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DVH Prediction and Optimization Objectives

DVH prediction is straightforward

A If you have consistently planned, high quality cases: simply eliminate

outliers.
The priorities for auto-created Optimization Objectives are not

AMost people create a -ciegtedouotimizatioe s s O
objectives when they package a Rap
poi nt o. “

A However, with very careful tuning of the auto-created
optimization objectives, RapidPlan can create really high ~

quality plansd directly.
A One method (used here) to tune auto-created
optimization objectives: the Scorecard

varian



Creation of Plan Score current
Quality Metric | 1 planning technique |
(PQM) estimate v using PQM

Generate the initial ~_ | Tune the automatic |
> KBP model and | > objective function
verify ¥ | on validation cases ¥

I\ JRe-plan cases using|

[
. > Evaluate results
| |

Score manual |

manual methods | method using PQM |

Non-recursive

p > model complete

! > Recursive Method

Re-plan training
cases using Score all KBP plans
automated rough using PQM
model/KBP process

v

Tune the automatic
objective function on

validation cases <

> Evaluate results

> Generate final
g KBP model and

»  Evaluate results verify

Edit objectives
priorities with
more/less OAR
sparing

Optionally re-plan
cases — |
using final model/KBP — |~
process

model plans using
PQM

Independent
validation for final
model

~._ Final scoring of all final

Recursive Model creation also improves quality

A After creating the initial RapidPlan model
and guessing at an initial set of auto-
created optimizations objectives,
priorities will be modified and the process
will iterate.

A The single highest scoring plan from
each patient created by one of the initial
RapidPlan models, while tuning priorities,
can be used as the training set for a final
RapidPlan model.

A The result is a next generation RapidPlan
model created from plans created by an
Initial RapidPlan model.
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Estimate DVH

Plan Information

b 7 @ Li- B- D

ID/Type
PTV
Lower
PTVnoHeart
Upper
Lower
W HEART
Upper
Upper
Mean
Line
u W KIDNEY TOTAL
Upper
Upper
Line
E N LUVER
Mean

Line

Upper
Upper
Upper
Upper
Upper
Upper
Upper
Upper
Upper
Upper
Line
W PTVO3Ring

Upper

Upper

Normal Tissue Objective
MU Objective
Base Dose Plan

Settings

Automatic Optimization Mode
Automatic Intermediate Dose

c W LUNG TOTAL-PTV

Actual

cm? Vol [%] Dose[Gy]

Dose[Gy]
378.2
378.2

355.0

0.0

Stop VMAT Optimization

Priority

i<

gEUD a

100/Automatic NTO

500/2000/70

None

Normal (2.5 mm)

>l

MR Level 1

Volume [%)

Doses[::; Isodoses

55.44 Gy
B52926Gy
W@5040Gy
W 4788 Gy

45.36 Gy
B 42846y

40.32 Gy
B 30.00 Gy
@ 20.00 Gy
@ 10.00 Gy
@ 500Gy

«S)):((S)

20.00 30.00
Dose [Gy]

The priority of some objectives is 0.
Plan Objectives

53.69 Gy

53.64 Gy

51.18 Gy

38.28 Gy

5235 s
698 MU
214

oY / a g JIINi= Kk ¢

e

3
7:-109.40 cm [

PTVnoHeart
HEART

LUNG TOTAL-PTV
PTV

LIVER

BODY

KIDNEY TOTAL
STOMACH SPR
STOMACH OLAP
STOMACH
SPINAL CORD PRV5
SPINAL CORD
SCAN REF

MR Level 2 MR Level 3 MR Level 4

PTVNARinA

e
K

0

' RapidPlan
' Optimization
Example

Open Log
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Example: Esophagus

- 3rd Party Approval - Transversal - CTAVG

e $HU S

Fields

[
o

DVH |BEV

Dose Field Alignments Plan Objectives Optimization Objectives | Dose Statistics = Reference Points | Calculation Models | Plan Sum
PTV Unapproved ‘ Esoph + LN C1 3782 100.0 100.0 24.7281 43241 “ 455@‘%
LUNG TOTAL-PTV Approved Esoph + LN =] 29736 1000 1000 0359 45867 5356| v |
SPINAL CORD PRV5 Approved |Esoph + LN cl 2189 100.0 993 0.000] 34352 9.508] ~ |
SPINAL CORD Approved Esoph + LN S 2039 1000 %2 0.000] 30492 8995 ~ |
LIVER Approved Esoph + LN 1 1488.2 100.0 100.0 0.327| 45‘5&3: 9.391 L[
KIDNEY TOTAL Approved |Esoph + LN cl 3380 100.0 100.0] 0.191] 31917 2483] ~ |
HEART Approved |Esoph + LN al 6733 1000 100.0 2324 46,597 23247 ~ |
PTV 45 Opti Approved Esoph + LN cl -

=

>

<

clinical IMRT(45Gy)
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Example: Esophagus manual VMAT 4arc

K& 54.676

Plan2 - Unapproved -

Transversal - CTAVG

Fields | Dose | Field Alignments Plan Objectives | ] Optimization Objectives | Dose Statistics | Reference Points | Calculation Models | Plan Sum

how D MStructure Proval St 7 = i fem'] Dose C 0 A
LA Liehpved L 2 IVMAT, ] ) ooy il g2 I
PTV Unapproved Plan2 2019VMAT 3782 1000, 1000 42754 52125
PTV03Ring Unapproved Plan2 2019VMAT 8126 1000 1000] 3179 20.167
LUNG TOTAL-PTV Approved Plan2 2019VMAT 297356 100! 1000 0540 8219
LIVER - Approved Plan2 2019VMAT 1488.2| 1000 100.0] 0501 15.920
KIDNEY TOTAL Approved Plan2 2019VMAT 3380 100! 1000 0406 2511 v |
PTV45 Approved Plan2 2019VMAT 3782 1000, 1000 42754 52125 v |
HEART Approved Plan2 2019VMAT 6733 1000 1000 2134 14318) ~ || ,

varian



Example: Esophagus InitalRP1.0 VMAT 4arc

M| 1.0RP - Unapproved - Transversal - CTAVG

B 106.6

«®)

Fields

()

Dose

i

Field Alignments

-
Plan Objectives | [ Optimization Objectives | Dose Statistics | Reference Points | Calculation Models || Plan Sum
m r a TS T =] ~
PTVnoHeart Unapproved 1.0RP 2019VMAT | 355.0 1000 1000 847, 1066 1023| ~ |
Unapproved 1.0RP 2019VMAT 3782 1000 1000 847 10656 1019] 7|
Unapproved 1.0RP 2019VMAT 2126 100.0 1000 60 1003 562| v
Approved 1.0RP 2019VMAT 2973.6 100.0 100.0 11 101.7 128 _'J
Approved 1.0RP 2019VMAT 2183 1000 %92 05 70| 174] ~ |
Approved T.0RP 2019VMAT 809 1000 %93 05 669 165 ~
Approved 1.0RP 2019VMAT 14882 1000 1000 10 1053 277] ~|
Approved 1.0RP 2013VMAT 3380 100.0 100.0 0.8 472| 47| v |
Approved 1.0RP 2019VMAT 3782 1000 1000 87 1066 101.9] ~ |
Approved 1.0RP 2019VMAT 673.3 100.0 100.0 53 102.2| 333/~ v

varian



Example: Eso

phagus InitalRP1.0a VMAT 4arc

1=)]

VVH

1.0aKP - Unapproved - Dose Volume Histogram

Fields | Dose | ] Field Alignments | [JPlan Objectives Optimization Objectives | Dose Statistics | Reference Points | Calculation Models | Plan Sum
[Show DV HE  |Struc : \ <[~
[PV Unapproved 1.0aRP 2019VMAT 3782 1000 1000 41937 53315 5129 ~ |
| PTVO3Ring | Unapproved 1.0aRP [2019vmAT 81256| 1000 1000 3013 50.165 28.265| v |
LUNG TOTAL-PTV. Approved 1.0aRP 2019VMAT 29736 1000 1000 0550 51540 6.478| |
| SPINAL CORD PRV5 Approved 1.0aRP [2019vMAT 2189| 100.0 9.2 0.236] 36.870 9382| v |
Approved 1.0aRP 2019VMAT 80.9| 100.0 9.3 0.259 34.369 9.009| ~ |
Approved 1.0aRP [2019vmAT 14882 1000 100.0 0530 53.062 13374 ~ |
Approved 1.0aRP 2019VMAT 3380 1000/ 1000 0.398 23.925 2.355 ~|
Approved 1.0aRP 2019VMAT 3782 1000 7000, 41,937 53315 51.208) ~
Approved 1.0aRP. 2019VMAT 6733 1000] 1000 2431 51,004 16.734] ~
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Example: Esophagus Score Cards

Metric Value Objectives Value Objectives Value Objectives
Volume (%) of the PTV covered by 50.40 (Gy) 90.885 91.949 91.723

Volume (%) of the PTVnoHeart covered by

50.40 (Gy) 56626

GOOD (19.81) 97.810 97.570

Volume (%) of the PTV covered by 47.88 (Gy) 99.505 ACCEPTABLE (1.28) 98.877 98.642

Dose (Gy) covering 0.03 (cc) of the PTV £3.954 ACCEPTABLE (5.95) 53554 GOOD (6.38) 53.237 GOOD (6.71)

Dose (Gy) covering 0.03 (cc) of the LUNG

TOTAL-PTV Saeas

50.935 51.155

Mean dose (Gy) to the LUNG TOTAL-PTV 8.089 GOOD (9.38) 6.483 GOOD (9.70) 6.489 GOQOD (9.700

Volume (%) of the LUNG TOTAL-PTV covered
by 30.00 (Gy)

Volume (%) of the LUNG TOTAL-PTV covered
by 20.00 (Gy)

Volume (%) of the LUNG TOTAL-PTV covered
by 10.00 (Gy)

Volume (%) of the LUNG TOTAL-PTV covered
by 5.00 (Gy)

1.976 1.722 1.595

ns24 GOOD (13.07) 7.282 GOOD (14.89) 7.621 GOOD (14.75)

32903 ACCEPTABLE (4.57) 20.544 ACCEPTABLE (5.56) 21.026 ACCEPTABLE (5.52)

44.399 GOOD (9.02) 40.500 GOOD (9.18) 40.254 GOOD (9.19)

Dose (Gy) covering 0.03 (cc) of the HEART 52.075 51.205 50.815

Mean dose (Gy) to the HEART anz ACCEPTABLE (11.35) 16.775 16.730

Volume (%) of the HEART covered by 40.00
(Gy)

Dose (Gy) covering 0.03 (cc) of the KIDNEY
TOT-PTVO3

9.692 GOOD (7.53) 5.698 GOOD (7.93) 5.720 GOOD (7.93)

29.695 GOOD (4.25) 23.245 GOOD (4.75) 23.495 GOOD (4.73)

Volume (%) of the KIDNEY TOTAL covered by

1.363
20.00 (Gy)

GOOD (6.86) 0100 GOOD (6.99) onz GOOD (6.99)

Dose (Gy) covering 0.03 (cc) of the SPINAL

TEEE 34133

GOOD (6.29) 33072 GOOD (6.34) 32.839 GOOD (6.36)

Mean dose (Gy) to the LIVER 15.835 ACCEPTABLE (3.86) 13.979 GOOD (4.20) 13.401 GOOD (4.32)

Volume (%) of the LIVER covered by 30.00
(Gy)

Volume (cc) of the PTVO3Ring covered by
50.40 (Gy)

8.880 GOOD (5.61) 7602 GOOD (5.74) 7.224

| ACCEPTABLE 11355) | L,
|

ACCEPTABLE (10.29)) ACCEPTABLE (10.31)

m m

GOOD (5.78)

6.000 0.002 GOOD (4.96) 0.000

122.83 (manual) 133.66 (RPinital1.0) mMon®cn Owt AYAGlIf Mo
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Score spreadsheet: Training set for FinalRP

1 IPa‘tien‘t ID submitted plan typ special note Score of submitted plz score of manual replal RapidPlan V1 Rapidplan V1a RapidPlan V1b RapidPlan Vlc RapidPlan V1d RapidPlan Vle RapidPlan V1f Score of RapidPlan V2 Score of RapidPlan2a 2a after «
2 |RP_Esophagus1RM 3 field IMRT 101.12 114.86 127.61 131.51
3 |RP_Esophagus2ME 2 part arcs tall challenging PTV 107.3 104.29 heart/lung failed 115.23 Ring 112 PRVring/heart failed 113.85 Ring
4 |RP_Esophagus3VC[AC) |4 arcs NC Noncoplanar Viadimir | 125.67 120.82 130.21 duplicate patient 131.4
5 |RP_Esophagus3vC 4 full arcs 128.67 130.21 duplicate patient 131.4
5 |RP_Esophagus4ApP 5 field IMRT 15x tall challenging PTY 84.83 106.03 109.57 108.08 ring/heart failec ~ 111.84
7 |RP_EsophagussiM missingCT 1259.23
8 RP_Esophagus6BW 2 full arcs optimized on wrong P1 121.36 126.94 127.31
9 |RP_Esophagus7lA 8 field IMRT name was John Dickmi 128.34 134.26 127.43
10 | RP_Esophagus8AH 3 full arcs 136.22 138.47 138.77
11 | RP_EsophagusscC 131.95 134.56 136.14
12 | RP_Esophagus10RH 2 full arcs NC non coplanar 113.21 128.15 129.41
13 | RP_Esophagus1lFs 10 field IMRT 15x% 132.75 110.17 121.52 120.92
14 RP_Esophagus12NP 4 full arcs 123.05 127.69
15 RP_Esophagus13AL 10 field IMRT name was Klaus \Weste 99.61 101.68 109.79 10X(norm)]
16 RP_Esophagusl4FM 1 full arc larc 118.67 131.64
17 | RP_Esophagusl15FR 3 full arcs 10% 105.26 115.97
18 |RP_Esophagus165Z  |10field IMRTNC InitMrem:Heart Non cqlRi22ed 114.22 dmax55.22 116.79 PTV50.40/ dmax54.78 | 118.25/all passed 118.49 passed
19 | RP_Esophagus175S 2 full arcs FinMrem:Heart 137.79 140.75 141.51
20 |RP_Esophagus18IG 3 320% arcs FinMrem:Lung-PTV10x 124.86 126.49 125.75 127.57
21 |RP_Esophagus19TS 3 partarcs 133.95 131.28 135.16
22 RP Esophagus20MD FinMrem:Heart,Lungs- 83.7 105.52 115.11 PTV50.40 113.49 PTV50.40
3 RP_Esophagus21FB 1 full arc 67.49 137.68 135.3 135.22 13¥(norm)]
24 RP_Esophagus22RC 4darc coplanar InithMrem:Lungs-PTV v 132.14 130.77 132.86 130.77
25 RP_Esophagus230A Inithrem:Lungs-PTV** 107.71 115.79 heart/lung failed 109.47 119.32
26 RP_Esophagus24LP 116.02 129.27
27 | RP_Esophagus25TC FinMrem:Heart 143.83 143.13 144.12
28 | RP_Esophagus26A DICOM structure assoc 138.16 135.49
29 |RP_Esophagus27PL InitMrem:PTVO3RIing 125.56 127.81
3 RP_Esophagus28DV 122.81 126.36 130.49
31 RP_Esophagus29AH FinMrem:Heart superit 40 142.97 145.2
32 | RP_Esophagus30KD 4arc noncoplanar  FinMrem:Liver 132.53 134.61 133.44
33 RP_Esophagus31AP 136.5 137.26 135.88
34 | RP_Esophagus32PC larc 117.24 131.95 PTV50.40 131.04PTV5040
35 RP_Esophagus33.S 122.99 126.05
36 RP_Esophagus34DG dose will not import 127.02 125.71PTV50.40 125.12PTV50.40
37 RP_Esophagus35CP 127.05 127.593 128
38 RP_Esophagus36MG 2 isocenter InitMrem:Lungs-PTV, P 76.38 107.36 101.75 95.28Ring 105.9 LungVs 106.92
39 | RP_Esophagus37IH removed agressivly spz 124.41 121.92 123.68 124.06
40 |RP_Esophagus38GH FinMrem:Lungs-PTVna 80.96 97.45LungV5fail 85.91LungV5HeartDmax S6Ring 93.28HeartDmax,Ring
41 |RP_Esophagus39NW  (Sfield IMRT coplan FinMrem:Kidney_Total 124.32 110.57HeartDmax 120.16 PTV50.40 115.96 119.2PTW5040
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Score s

preadsheet: Final Result

PlanID submitted FinaliModel 160

RP_EsophaguslRM 10112 13192

RP_Esophagus2ME 107.3 11431

RP_Esophagus3VC(AC)  125.67 133.31

RP_Esophagus3VC 122.67 133.31

RP_EsophagusdAp 84.83 110 140

RP_EsophagussIM 129.23 130

RP_Esophagus6BW 121.36 128.95

RP_Esophagus7IA 12834 133.98

RP_Esophagus8AH 136.22 140.85 120

RP_EsophagusScC 13195 137.7

RP_Esophagus10RH 11321 129.7

RP_Esophagus11Fs 121.41

RP_Esophagus12NP 123.05 136.9

RP_Esophagus13AL 59.61 110 100

RP_Esophagus14FM 118.67 132.85

RP_Esophagus15FR 105.26 12247

RP_Esophagus165Z 118.9

RP_Esophagus1755 137.79 142.23 @

RP_Esophagus18IG 124,86 126

RP_Esophagus19TS 133.95 138.45

RP_Esophagus20MD 837 117.52

RP_Esophagus21FB  67.49 139

RP_Esophagus22RC 132.14 133.77 60

RP_Esophagus230A 107.71 120.36

RP_Esophagus24LP 116.02 130.14

RP_Esophagus25TC 143.83 143.36

RP_Esophagus26A 132.16 140.38 0

RP_Esophagus27PL 125.56 127.35

RP_Esophagus28DV 122.81 13042

RP_Esophagus29AH 40 144,91

RP_Esophagus30kD [ISGAS 13406

RP_Esophagus31AP 136.5 137.88 20

RP_Esophagus32PC 117.24 13161

RP_Esophagus33JS 122,99 12439

RP_Esophagus34DG 127.02 129.48

RP_Esophagus35CP 127.05 129.03

RP_Esophagus36MG 76.38 107.16 0‘,\@\&,‘3«3@ PPN b5 O & o S S

RP_Esophagus37.H 123.37 S & I ‘gg} \ﬁé S @;9‘ S STFP & &ﬁs‘ &f FFF PSS \539‘” F P& & 6353@

RP_Esophagus38GH 80.96 97.13 an&@%@é@%é@%ﬂ:,&é@@é@’& ﬁ‘@% hpg.@ s ﬁaﬁ@% S & @&@%‘P&@%&é@“;ﬁﬁﬁ@* é@e‘a &\&ﬁpﬁv & ﬁ@% & é@ﬁ@* &

::e:;eh - | 1164158 1;133; S 4 NIRRT P qs‘ff@fpé' &’ &7 e‘*'@?c o & @?‘Pé' & o F e
GHAMPD ! wL!b a95L/![ {,{¢9a{= Lb/d C2NIAYYSRAIGS NBOALASYy(iQa d&aS z2yfe
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The winner and honorable mentions

Frank Simac (21st century Oncology)

A Beat the Final RapidPlan model by 11.34
points!

Honorable mentions:

A Nathan Wu (3.04 points)
A Justin Hayes (1.04 points)
A Thomas Costantino (.47 points)

Submitted noncoplanar plans (against the rules):

A Shaomin Zhang (3.41 points)
A Kirby DeLozier (2.13 points)
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‘Unapproved

RP1fHal121.52

Unapproved 06MV42 1 59.1 37.792 16.794| ~ |
Unapproved RP1fHal121.52 c1 539.3 100.0 100.0 38.661 54.253 51.998| ~ |
Unapproved 06MV42 C1 538.1 100.0 100.0 46.516 52.959 51.378| ~ |
Unapproved RP1fHal121.52 c1 593.3 100.0 100.0 4.371 51.609 33.155 L
Unapproved 06MV42 a 588.9 100.0 100.0 6.352 50.335 37.375| v |
Unapproved RP1fHal121.52 c1 549.1 100.0 100.0 38.661 54.253 51.922| ~ |
Unapproved 06MV42 c1 547.8 100.0 100.0 46.516 52.959 51.338| = |
Unapproved RP1fHal121.52 a 4133.8 100.0 100.0 1.116 51.726 9.913| ~|
Unapproved 06MV42 1 4126.7 100.0 100.0 1.126 52.033 9.142| ~ |
Unapproved RP1fHal121.52 cl 1685.7 100.0 100.0 0.553 53.527 13.587| = |
[[E— =] NANMIAD I 1R02 2 nn nn n310 =2 807 aant| -
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