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KNOWLEDGE BASED PLANNING?
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KNOWLEDGE BASED PLANNING?
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KNOWLEDGE BASED PLANNING?
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BRAZILIAN RAPIDPLAN WORKING GROUP

oce VARIAN LATAM ENEWS

varian

A Siemens Heathaeen Company

Los usuarios de RapidPlan™ se unen para formar el Grupo de Trabajo Brasileio de
RapidPlan

Los usuarios brasilefios de RapidPlan™ se reunieron para formar un grupo de trabajo con el objetivo de ampliar el uso de esta
herramienta y también para crear y validar modelos de estimacién de DVH que puedan reflejar la realidad local. La iniciativa, anclada por
Varian, promueve un canal exclusivo para usuarios, para la difusion del conocimiento y el desarrollo compartido, estimulado por los
avances tecnolégicos y el intercambio de experiencias sobre la implementacién de la solucién en el cotidiano clinico de las instituciones.

Los cinco encuentros de 2021 estuvieron marcados por la presencia de representantes de las instituciones participantes e invitados
internacionales, como Kevin Moore, fisico médico de la Universidad de California San Diego - UCSD. Impulsados por actividades practicas
y discusiones de alto nivel, los usuarios pudieron mejorar los modelos existentes, ampliando ain mas el uso de RapidPlan en la rutina de
su institucion, y también comenzaron el desarrollo de nuevos modelos para diferentes sitios anatémicos.

"Varian tiene el honor de contribuir a la mejora de la rutina clinica y la calidad de los tratamientos de los pacientes a través de soluciones
que utilizan alta tecnologia, como RapidPlan", destaca Juliana Simdes, Gerente del Sistema de Planificacion para las Américas - Varian.

RapidPlan es un software de planificacion del tratamiento basado en el conocimiento basado en algoritmos de aprendizaje automatico que
ayuda al personal clinico a reducir el tiempo de planificacién del tratamiento y mejorar la consistencia de los planes de IMRT y RapidArc.

El software utiliza la informacién anatémica y de dosis existente en la biblioteca RapidPlan, que consta de planes de alta calidad que
conforman los modelos de estimacion de histograma de volumen de dosis (DVH), para estimar la dosis a los érganos en riesgo al planificar
nuevos pacientes.

La segunda etapa de este proyecto comenzara este afio, cuando las instituciones se uniran para realizar un trabajo colaborativo a traves
de la puesta en comun de sus modelos. El objetivo es desarrollar modelos de estimacion de DVH mas robustos para diferentes regiones
anatémicas, de modo que la biblioteca tenga mas informacion de diferentes regiones del pais. A partir de esta iniciativa, sera posible
construir modelos mas cercanos a la realidad de la poblacion y protocolos en Brasil.

En la primera etapa del grupo de trabajo participaron las siguientes instituciones: CORB Radioterapia, Hospital Israelita Albert Einstein,
Hospital Moinhos de Ventos, Liga Norteriograndense Contra el Cancer, Oncoclinicas, Real Hospital Portugués y Rede D'or.
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DVH ESTIMATION ALGORITHM: PRINCIPIOS BASICOS

A PARTIR DO CONJUNTO DE PLANOS SELECIONADQS: Fase de
Extracao

GEOMETRIA
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Model Data
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Regression model

Training
RapidPlan 15.5 Implementation
EC15.5-CEM-10-B




DVH ESTIMATION ALGORITHM: PRINCIPIOS BASICOS

A PARTIR DO CONJUNTO DE PLANOS SELECIONADOS: Fase de
Extracao

GEOMETRIA
DOS CAMPOS

Treinamento

Dose [%]
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Validacao
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RapidPlan 15.5 Implementation Dose [Gy]
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EXTRACTION: PARTITION OUT OF FIELD
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EXTRACAO: GED GEOMETRY- BASED EXPECT DOSE (IN FIELD)

RapidPlan 15.5 Implementation
EC15.5-CEM-10-B




DVH ESTIMATION ALGORITHM: PRINCIPIOS BASICOS

BI| RHP_SRS_3x900_1 a O
15.6.06 B
# ID do paciente/ID do curso/ID do plano Prescricao do plano Combinacado de estrutura
Sim 1 1251859/RAPIDPLAN/ORIGINAL cGy
Sim
domingo, 21 ¢ 2 2037598/RAPIDPLAN/ORIGINAL cGy
Miltiplas Metastases, 03 fragbes x 900 cGy. Inclui pacie
Analise e modelo devem ser aplicados a soma dos PTv 3 1744433/RAPIDPLAN/ORIGINAL cGy
Soma.
-4 1723638/RAPIDPLAN/ORIGINAL cGy
Registro de publicacdo
6 2022739/RAPIDPLAN/ORIGINAL cGy 0
Registro de treinamento z =
Modelo: Resumo de resultados de saiassaanis v 0
Coeficiente de determinacdo
Vol [%] Dose Prioridade gEUD a Estrutura Treinado R® | X | Combin Em campo Sugerido Excecbes E
r k
(79876) *Brain-PTV Yes 0.917 1.142 31 31 6
gerada) Gerado Gerado *Cocleas 0.891 1.181 26 26 30 5
3 *Soma PTV N/D 31
; g *Vias Opticz 0.928 1.179 31 31 36 5
» Obijetivo para Tecido Normal BrainStem 0.849 1.079 32 32 1
INNER CC 0.684 1.160 30 30 3 4

» Parametros de suavizacao (para IMRT)




DVH ESTIMATION ALGORITHM: PRINCIPIOS BASICOS

|| RHP_SRS_3x900_1
15.6.05
Cabeca/Pescogo
Sim
Sim

domingo, 21 ¢
Miltiplas Metastases, 03 fragbes x 900 cGy. Inclui pacie
Analise e modelo devem ser aplicados a soma dos PTv
Soma.

Registro de publicacdo

Registro de treinamento

Vol [%)] Dose Prioridade gEUD a
(79876)
gerada) Gerado Gerado

4 »

» Objetivo para Tecido Normal

» Pardmetros de suavizacdo (para IMRT)

#

*Cdcleas: Estatisticas discrepantes

22
18
17

27

ID do paciente/ID do curso/ID do plano

1251859/RAPIDPLAN/ORIGINAL

2037598/RAPIDPLAN/ORIGINAL

1744433/RAPIDPLAN/ORIGINAL

1723638/RAPIDPLAN/ORIGINAL

2022739/RAPIDPLAN/ORIGINAL

Plano # Estrutura

*Cocleas
*Cocleas
*Cocleas
*Cocleas
*Cocleas

*Cocleas

Prescrigao do plano

Distancia de Cook

Distancia de

8.809
2.597
1.930
1.524
1.279
1.262

R

2.326
2.845
1.591
1.431
0618
1.235

wn

mZ

2.265
1.945

0.566

2.138

()

31

Combinagao de estrutura

dA

1.509
1.811
1.201
1.190
0.727
1.089 X




DVH ESTIMATION ALGORITHM: PRINCIPIOS BASICOS

a0

e @& % = = T N ¥ £ it

g =
| rHP_sRrs_axa00 . O
15.6.05 .
# ID do paciente/ID do curso/ID do plano  Prescri¢cdo do plano Combinagao de estrutura Incluir
Sim 1 1251859/RAPIDPLAN/ORIGINAL Gy
Sim
quin 2 2037598/RAPIDPLAN/ORIGINAL cGy
Miltiplas Metastases, 03 fraghes x 900 cGy. In
Analise e modelo devem ser aplicados 3 soma 3 1744433/RAPIDPLAN/ORIGINAL cCy
Soma. S
4 172363R/RAPINPI AN/ORIGINAI s
Registro de publicacdo ; )
Registro de treinamento. BrainStem: Plotagem de regressao = (7]
= o
- =4 I L
Avo D Vol [%] [ S i =
5 © s
~§ Ty
Sim  *SomaPTV (PTV_High) 2 - i
) (5] , I L
Inferior § ‘ =+ #_
£ 3 Fogperte
*Brain-PTV (62000) S e § O I3 Iy i
v o fo.ee .
S f
: : A G
4 Objetl\/o para Tecido Normal B 400 -20.0 0.0 20.0 40.0 60.0 80.0 100.0
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MODELO

RHP- SRS MULTIPLAS METASTASES
SINGLE ISOCENTER




CASO MULTI METASTASES - SINGLE ISOCENTER

MODELO SRS
03x900cGy

=l VIAS OPTICAS, TRONCO CEREBRAL,

2700cGy

3x900cGy

m Vi =1,7cc3e V. .=32,72cc3

SOMA PTV, BRAIN-PTV, COCLEAS,

ANEIS (INNER, MIDDLE, OUTER)

N=45 casos*

*(aumentando n)

VMAT - UAB

VALIDACAO

m N=24 CASOS Distribuicao % por Usuarios

(Fisico)

B ORIGINAL x
RAPIDPLAN ’Q\
MESMA PRESCRICAO _ '
e T

- - -

NAO INTERFERIR (NAO ALTERAR PESOS,

mm CONSTRAINST, NAO PAUSAR VMAT EM DADO
PASSO DA OTM)

RODAR CASO 01

b ’

UNICA VEZ

THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM




APLICAGAO — MODELO MULTIPLAS METAS - SINGLE ISO (03x900cGy)

{

{ Cal¢

= [ A 19491063

= Calcular DVH

Informagées do plano

- L b 7 @ LU =2 D

@ IDITipo
n *Soma PTV
Inferior
n ‘ *Brain-PTV
Linha
u ‘ *Cocleas
Superior
Linha
n | ViasOptica
Superior
Linha
n 1 NNERCOI
Linha
c | -MIDDLE C(

» Objetivo para Tecido Normal
» Objetivo de UM
* Plano de Dose Base

» Configuragbes

Modo de otimizacdo automatica

e interm

ara automatica

cm?

55

55

14351

14351

03

0.0

03

194

0.0

192

224

222

4756

Vol %] DoselcGyl Dose real
ol [%] ose[cGy] [cGy]
100.0 2673 2536
0.0 g03 918
0.0 484 27

P> Iniciar otimizagio VMAT

Prioridade

120

59

56

55

50

o

&= United States-International

h Ve b v L N

PHelp 7

REC (& 4

hd &/ aj=m Kk ¢,

Z:-5.00 cm
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N

923.21

1610.84
247.57
260.51

5.00 cm

P
il

Os objetivos do plano a seguir ndo sdo exibidos abaixo: 2 objetivos do plano ndo podem ser

| V1000cGy < 10.00cm3

31.93cm3

gEUD a Dose [%] (7 I
0.0 37.0 741 1111
= 2835 cGy
=]
= B 2781 coy
= 2700 cGy
o
2 B 2619 cGy
@ 2565 cGy
X
- B 2430 coy
® 8 W 2160 cGy
E @ 1890 coy
X =
g g 1620 cGy
X ~ - 1350 cGy
(=]
(=] —_—
™~
X
X o
L=
2000 u!x!.
Dose [cGy]
X
Progresso
= ar objetivos do plano no DVH o
avaliados na otimizacao
Desligado
g . *Soma PTV | D98.9% = 2700cGy 2740cGy
. *Brain-PTV | V1200cGy < 10.00cm3 21.99cm3
Nenhum .'Cocleas |DD,03cm3 < 1710cGy 818cCGy
Fino (1,25 mm) . *Vias Opticas IDD.ZDcma < 1530cGy 230cGy

‘ D0.03cm3 £ 1950cGy

248cCy

Cancelar




ANALISE ESTATISTICA

Diferenga % :Lj:i(z;t Critério Hipdtese Médias Resultado

Calculado < . _ e o ORIGINAL =
(OR X RP) Tebrico  Aceita HO ul=u2 Médias séo iguais RAPIDPLAN

Caleulado > o ieita M1 ulzuz  MEUI@SSE0 4o CINAL % RAPIDPLAN
Tedrico diferentes

Média, Desvio Padrao,
Min, Max

P-value Interpretacdo

DADOS SEGUEM S
DISTRIBUICAO NORMAL?

evidéncia muito forte contra HO

y 4

0,01<=P < 0,05(evidéncia moderada contra HO

0,05< =P <0,10}evidéncia sugestiva contra HO

w
L
7))
=
<
<
<

Teste de Normalidade 0,10<=P [pouca ou nenhuma evidéncia real contra HO

Kolmogorov - Smirnov

T Student

(independente, unicaudal)




ANALISE ESTATISTICA

/ IC ICPaddick Dma’\x VIOGy* V12Gy* Dma’\x Dma’x
TRONCO BRAIN -PTV BRAIN -PTV Vias Opticas | Cécleas

Wit | 2w | sz | woos | om | 2w | am | om | e
vesrsd | o7 | 706 | sms | soss | mm | 1am | soms | aams
<002 | 009 | 0037 | 015 | oomr | oois | oovss | oouws | oams

Dmax Vias Opticas

Dmax Vias Opticas (DIF %)

2000 _ 35,00
g 15,00
1500
2 -5,00
x
g -
1000 A s -25,00
-45,00
L
=L - » -65,00
0 ¥ - ¥ ¥ | | AMOSTRA DE CASOS
123456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 Dy ]

APROVADO! e



Exemplo Pratico: Cranio Total Poupando Hipocampo

D100% Hipocampo < 9Gy 4

i

o 15000

[JQcuttar perfis de campo

Caso que demanda muito tempo para realizar o
planejamento, pelos motivos:
v Dificuldade de alcancar objetivo de dose
no Hipocampo d100%< 9Gy
v" Ao mesmo tempo uma cobertura no PTV
e impedir pontos quentes

Exportar.. |

RADIATION THERAPY ONCOLOGY GROUP
RTOG 0933

A PHASE Il TRIAL OF HIPPOCAMPAL AVOIDANCE DURING WHOLE BRAIN
RADIOTHERAPY FOR BRAIN METASTASES

6.8 Compliance Criteria and Critical Structure Constraints (12/5/11)

Treatment
Component

MRI/CT Fusion and No corrections to . Corrections to
Contouring MRI-CT fusion | MRI/CT fusion m‘lj‘ér;eg;’gﬁ :2 Jesteq | MRICT fusion
requested q requested
! <2 mm deviation > 2,27 mm deviation > 7 mm deviation
ggjr;:tgz?ir:pal using the Hausdorff | using the Hausdorff using the Hausdorff
9 distance” distance” distance™
HA-WBRT IMRT D2% < 37.5 Gy D2% > 37.5 Gy, <40 Gy | V30 < 90%
Planning D98% =25 G D98% <25 G % >40 G
0/, 0/ >
D100% = 9 Gy D100% < 10 Gy D100% > 10 Gy

Hippocampus I;/lsa)émum dose < Maximum dosé < 17 Gy gammum dose > 17

Deviation
Parameter Per Protocol Variation Acceptable Unacceptable

Fechar

Optic Nerves Maximum dose < Maximum dose < 37.5 Maximum dose >
and Chiasm 375G G 375G

SQSZhEdUIEd Break 0 break days 1-3 break days > 3 break days

* To assess the Hausdorff distance, the Co-Principal Investigators, Minesh Mehta and Vinai Gondi, will remotely
contour the “true” hippocampus on the submitted MRI/CT fusion, and a comparison will be made to the submitted
contours.

* Vocé pode criar o seu proprio modelo ou, Utilizar
modelos de outras instituicdes, testar e aplicar na
sua instituicao




Modelo Disponivel de Cranio Total Poupando Hipocampo

Modelo disponivel para download WWW. oncopeer com

medicalaffairs.varian.com/w

Technical Plan Comments

Four (&) arc VMAT technique was chosen and 4 almost complete arcs were used. Each arc used a different start and stop angle (offset
by 1 degree) to stagger the available control points throughout each arc rotation and unigue collimator rotations per field were
automatically generoted utilizing the arc geometry tocl. The inverse planning optimizer was populated utilizing the free hippocampal
sparring RapidFlan model available at www.oncopeer.com. No changes were made to the objectives, only the model documentation
suggested pausing and unpausing of the VMAT optimizer ot each MR sub-step. The RapidPlan model was designed for use with o non-
coplanar 4 arc beam arrangement with 2 vertex arcs, but this beam arrangement proved not to be critical as the resulting coplanar plan
created here is of high clinical quality (if perhaps a bit less homogeneous than a plan created with a non-coplanar beam arrangement).

Modelo designado para RapidArc, Cranio Total poupando Hipocampo 10x300

Treatment planning guidelines:

H i p poc a m pal S pa ri ng Who I e Bra i n (H CSW B) M 0 dEI Desc ri ption All cases used to train and to validate the model were planned using head-first supine position with head

positioned in a neutral position. All patients were immobilized with an aquaplast mask.

Purpose: A four arc VMAT technique waks utilized with two full, coplanar arcs and two partial vertex arcs. Each set of
coplanar and vertex arcs had clock-wise and counter clock-wise gantry rotations with mirrored collimator
positions (315/45) for each set. The coplanar arcs had 359.8 degrees of arc rotation for each field. The vertex

This document describes the context in which the Hippocampal Sparing Whole Brain (HCSWB) Model should be [ arcs had 184.9 degrees of arc rotation for each with the start and end positions being 180.1and 5 degree gantry

: ; = s . e i c positions with a 90 degree couch position. Each arc was positioned at a single isocenter located in the center of
used, as well as how it was configured and validated. For additional information on the validation process, the target, isocenter was aligned to best achieve coverage of the PTV and jaw settings were verified for proper

refe!‘ence Ec|ipse Phﬂton and EIectan Reference Guide. field size by a beams eye view (BEV) evaluation of each control point in the arc rotation, ensuring the entire brain

was always visible, never under the jaw. See Annex A for further discussion on different number of arcs and the
end of Annex A for a screen capture that includes a visualization of the arcs.




Target contouring guidelines:

Target name
CTV (or Brain)

PTV_WB

OAR contouring guidelines:

OAR name

Structure name example

PTV_WBopt
Hippocampus_Totl
Hippocampus+05_Totl
Chiasm

Brainstem

Spinal Cord

LOptic

ROptic

LEye

REye

LLacrimal
RLacrimal

LLens

RLens

Guidelines

Conjunto de estruturas

Whole brain parenchyma through the foramen magnum

CTV excluding the hippocampal avoidance region (see below); no setup

margin is added

Guidelines

PTV_WBopt
Hippocampus(R+L)
Hippo+05(R+L)
OpticChiasm
Brainstem
SpinalCanal
OpticNerve(R/L)
OpticNerve(R/L)
Eye(R/L)
Eye(R/L)
Lacrimal(L/R)
Lacrimal(L/R)
Lens((R/L)

Lens((R/L)

Structure name in model

(PTV_High,PTV_Int Target)

(275020)

(PRV)

(62045)
(79876)

(9680, 7647)
(50878, 50875
(50878, 50875
(12515, 125124)
(12515, 125124)
(59103, 59102
(59103, 59102
(58243, 58242)

(58243, 58242)

Structure code(s) in model

Imagem de TC
RAPID+MCOD
24]

I [magem de TC

|" RAPID+MCO
4 24/05/2020 1427
l Status: Movo

Estrutura | Estrutura (cont.) | Valor de TC e materal | Tec (estrut) |

Identificagdo

i} |Emin5tem

Nome |

Diciondrio da estrutura

Etiqueta |Tr0nc0 cerebral

Cédigo |79876

Esquema |FMA

Algoritmo de geracdo

Algoritmo biaiiial

Descrigao |

Aparéncia

cor |EIRGE 918149




Fl F

Imagem de TC SOMENTE ...| [SOMENTE ...
RAPIDHMCO

24/05/. 1(;‘5';‘1.,,.\ i C T C T 1

22/08/2004 7| [22/08/2014)

wcluir
Estrutura...
estrutura a partir do ternplate...
estruturas o clinico..,
narcador de isocentro..,
narcador...
linha de referéncia...
Duplicar conjunto de estruturas
riedades...

Definir Status da Estrutura

Structure Templates

FIS

Conjunto de estruturas

LDELBEM
LDELBEM
LDELBEM

LDELBEM

O00dds

1OC

oOg

Oogdi

1000

Tipo

Estrutura
Estrutura
Estrutura
Estrutura
Estrutura
Estrutura
Estrutura
Estrutura
Estrutura

strutura
Estrutura
Estrutura

| Cancefar




TrueBeam
TrueBeam3t
TrueBeam3

Ferramenta de geometria do arco
Criagao de arco Campos de Ajuste Fino
Distincias minimas aproximadas

Da cabeca da unidade do tratamento para

Cobertura Ajustando parametros de geometria de ca

Ajustando campos no grupo de isocentro |..

geometria

Para modificar o plano com a configuragdo de arco selecionada, clique em
Aplicar.

~

w

Arco dinamico

Arco din

iajusta em

Fechar |

Tle]

Arco dinamico




Setup — Ajuste do Jaw X1 Campo 1.1
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USO INTEGRADO COM MCO
MELHORANDO MODELOS / AJUSTES




MULTI-CRITERIA OPTIMIZATION

OTIMIZA UM VETOR DE
FUNCOES OBJETIVAS

SOLUGCOES DESCREVEM
UMA CONSTRUCAO
MATEMATICA:

NA PRATICA:
PLANOS ALTERNATIVOS

CADA PLANO ALTERNATIVO

PRIORIZARA UM OBJETIVO

DE OTIMIZACAO SOBRE OS
DEMAIS

MUITAS SOLUCOES

COMPROMISSO

Pareto Front .
L= dominated

area

PTV X OAR

APROXIMACAO
SUPERFICIE DE
PARETO infeasible

area

>

Fi

Radiotherapy Fig. 1. Schematic example of a two-dimensional problem. Improving
ww parameter Fy; by moving along the Pareto front inevitably leads to
worsening F,. Dots represent solutions stored in the database.

Solutions not on the Pareto front are either physically not feasible

Treatment planning ey

A new concept for interactive radiotherapy planning ..
with multicriteria optimization: First clinical evaluation™

Christian Thieke®®*, Karl-Heinz Kiifer, Michael Monz®, Alexander Scherrer®,
Fernando Alonso®, Uwe Oelfke?, Peter E. Huber®P, Jiirgen Debus®, Thomas Bortfeld®
3Department of Radiation Oncology, Deutsches Krebsforschungszentrum, Heidelberg, Germany, ®Department of Radioconcology and

Radiation Therapy, University Clinic, Heidelberg, Germany, “Department of Optimization, Frggahofer-Institute for Industrial Mathematics,
Kaiserstautern, Germany, “Department of Medical Physics in Radiation Oncology, Deutsches @ (chungszentrum, Heidelberg, Germany,

®Department of Radiation Oncology, Massachusetts General HospicR?Af-lar | (] SFIGSPPTR‘EAP@R-EMG




(98 Bo

Exploragio de Trade-off

_PTV OTM Fonio superior (2.0 %)

{
_PTV OTM Ponto nferior (99.7 %)
_PTV OTM Ponto nferor (99.5 %)
_PTV OTM Ponio superice (0.0 %)

N

_PTV OTM Ponto inferior (1090 %)
7

_PTV OTM Homogenesdade
hd

] _FACE Combinado
Brainstem Ponto superior (0.0 %)
[l Chiasm Posto supesior (0.0 %)

[l Hippo+05(R+L) Linha

[ Hippocampus (R + L) Ponio supericr (90.0 %)

Y

[ Hippocampus (R + L) Ponto superser 00%)
B Hippocampus (R + L) Linha
I Lens Left Pono superc 00 %)

B Lens Right Ponto supenor (0.0%)

/
B Optic Nerve Left Ponio suparice (0.0 %)

B Optic Nerve Right Ponto superor 0.0 %)

8- 8- Objetivos

@ ID/Tipo
Cochlea Left
Cochlea Right

Hippocampus Left
Hippocampus Right
Optic Traet Left

Optic Tract Right
Trigeminal Nerve Left
Trigeminal Nerve Right
Ventrides

alalalalalal

Vestibulocochlear Nerve Left

4 Otimizagdo interativa

Corigir a dose local b

-:(DG

01
0.1
32
31
0.1
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<01
<01
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DVH Compariso
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Progresso

Mostrar abjetivos clinicos no DVH
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[ optic Nerve Leit

iasm

Hippocampus Right
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Dose [%]

833 100.0

1000
Reslringir

Prioridade Objetivo
Pi 095.0% > 3000¢Gy
P1 D2.0% < 3300cGy
P D2.0% < 700cGy
P D2.0% < 700cGy
P1 D2.0% < 3500cGy
P1 D2.0% < 3500cGy
Pi D98.0% < 3300cGy
P1 D2.0% < 1700cGy

1500

Valor
3037cGy
3297cGy

613cGy
602cGy
3149¢Gy
3076cGy
2959¢Gy

1140cGy

2000
Dose [cGy]
Restringir Prioridade
P1
P1
P1
P1

2500 3000

Objetive Valor

D2.0% < 3750cGy  3255¢Gy

D98.0% < 3300cGy 1743cGy

D98.0% < 3300cGy 1619¢Gy

D98.0% < 900cGy  T75cGy

]
QL ootoses

W 3270 cGy

3180 cGy

3000 cGy

2910 cGy

2850 cGy

@ 2700 cGy

W 2400 cGy

@ 1950 cGy

1500 cGy

1200 cGy

-b

3500
2:-3.80 cm

Restringir

e-off
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Ciiar plano aplicavel

Calcular dosa intermedidria

SN R

Dose exibida: Plano explorado
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Em
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I[@] Brainstem
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¥I[@] cochlea Left
“I[@] cochlea Right
I Eye Left
%[ Eye Right
wIE] Hipp
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[®)] Hippocampus Left
18] Hippocampus
“I[E] Lens Left
#[E) Lens Right
“I[B)] Optic Nerve Left
“I[@] Optic Nerve Right
“I[@)] optic Tract Left
¥I[B] Optic Tract Right
“I[@] Trigeminal Nerve Left
vinal Nerve Right
ntricles
ibulocochlear Nerve Left
ulocochlear Nerve Rig
hole Brain
Origem do usuario
| Pontos de referéncia
# PTV_preservahipo

Coleta de planos de trade-off

| Campos

Grupo de isocentro |

Editar Exibir Inserir Planejamento  Ferramentas
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|| Contorno || Registro de imagens |
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Objetivos clinicos

Plano

Dose total

Resumo dos objetivos clinicos

@ PTVOTM

@ Brainstem
D Chiasm

Hippocampus (f
@ Hippocampus Left
@ Hippocampus Ri...

Lens Left
@ Optic Nerve Left

Optic Nerve Right

Resultado planejamento

TSI Gy |

1095.55 Gy

112346 Gy
79781 cGy

[ 3083.92 cGy |
|12 oyl
| 3036.79 cGy.

[erisacey |

16 de 16 objetivos clinicos foram aprovados

M

rar objet

clini

Diam. da &

107.505

sfera aquivl




Rapidplan simplificou um planejamento relativamente complexo
tempo total < 30 Minutos (reducao de tempo)

Boa cobertura e respeitando os orgaos de risco e baixo ponto
guente (qualidade)

Possivel intercambio de experiéncias entre centros do mundo
todo, funcionou muito bem no caso de cranio total poupando
Hipocampo
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JOB LOST OR JOB SOLUTION?

Contents lists available at
Clinical and Translational Radiation Oncology

journal homepage: www.elsevier.com/locate/ctro

w o o _ @ .

The changing role of radiation oncology professionals in a world of Al -
Just jobs lost - Or a solution to the under-provision of radiotherapy?

Stine Korreman -, Jesper Grau Eriksen , Cai Grau™

* Department of O

¢

There is no
simples answer to
the question how

AT will affect
professionals in
radiation
oncology

> b

JOB LOST X

SOLUTION
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ESPECIFICIDADE
| DOS TT0S X MODELOS
T = ATUAIS X PROTOCOLOS
EM 10 ANOS ?

(4 -
On the other
However, it is hand, automation
clear that of workflow will

not just remove
tasks but also
create new
opportunities for
all professionals

b

automation will
replace many
manual tasks

performed today

)




CONTROLE DE QUALIDADE: NOVAS TAREFAS

othe apy and Oncology 153 (2020) 55-66

Contents lists available at ScienceDirect
Radiotherapy

&Oncology

Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Review Article

Overview of artificial intelligence-based applications in radiotherapy: W

Recommendations for implementation and quality assurance s

Liesbeth Vandewinckele *”', Michaél Claessens ““*', Anna Dinkla “'**, Charlotte Brouwer', Wouter Crijns ",
Dirk Verellen ““, Wouter van Elmpt*

3 Department Oncology, Laboratory of Experimental Radiotherapy, KU Leuven; ® Department of Radiation Oncology, UZ Leuven; © Faculty of Medicine and Health Sciences, University of
Antwerp; ® Department of Radiation Oncology, Iridium Cancer Network, Wilrijk (Antwerp); © Department of Radiation Oncology, Amsterdam University Medical Center, University of
Amsterdam; ' University of Groningen, University Medical Center Groningen, Department of Radiation Oncology; and ® Department of Radiation Oncology (Maastro), GROW School for
Oncology, Maastricht University Medical Centre+




AN ELEPHANT IN THE ROOM

egulamento
eral Europeu de Protecao

de Dados (GDPR)

Contents lists available at ScienceDirect

uropean Jou
of Medical Phy

Physica Medica .

...Al algorithms used for diagnosis and prognosis must be

exlalnable and must not rely on a black box..
Editorial s

Artificial intelligence applied to medicine: There is an “elephant in the room”




LIDANDO COM O
ELEFANTE

D

|enonﬁ-|.o()

REDUZA © TAMANHO
DO ELEFANTE

ESTATISTICAS: REDUZIR REDUNDANCIA,
SELECIONAR VARIAVEIS, OUTLIERS

GUIE O ELEFANTE

PARA FORA DA
SALA: EXPLICABILIDADE \

OS FISICOS MEDICOS FAZEM PARTE
DO JOGO! EXPLORAR AS FERRAMENTAS

PAPEL RELEVANTE INTEGRADOR ENTRE
Al E EQUIPES MULTIDISCIPLINARES

SEJA
ALIADO
DA PESQUISA

EXPLORAR A CAPACIDADE
COMPUTACIONAL E MODELAGEM




CONCLUSOES

1. Ferramentas com resultados positivos na busca por exceléncia e melhoria
constante nos planos de tratamentos 2 ;

2. Menor subjetividade nas escolhas e na avaliagdo 2 embasamento no banco de
dados;

3. Aprendizado da equipe e discussao dos protocolos da instituicao na fase de
implementag¢ao do modelo ( de casos e muita anadlise estatistica para
realizar a selecao dos planos: avaliacao de contornos, prescricao e objetivos
alcancados);

4. Auxilia no processo de aprendizado e ganho de confian¢ca ao implementar nova
técnica;

5. PAPEL do fisico continua sendo de durante o
planejamento: necessario avaliacdo e interpretacao dos resultados obtidos
(pacientes podem ser modelados mas continuam tendo partlcularldades),

6. Resultados com alta qualidade / superiores em menor tempo; &

36




OBRIGADA!

AGRADECIMENTO A TODA EQUIPE
DO REAL HOSPITAL PORTUGUES
PELO INCENTIVO E DISCUSSOES NA
ANALISE DOS DADOS




