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Background

2003 - 2017| Radiotherapy @CUSL

* Head engineer in charge of all the IT / machine of RO Dept.
2017 — 2018 | IT Dept @CUSL

* IT Project Manager
2018 — 2020 | Epic implementation project @CUSL

* Reporting coordinator
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« The DATA »

()




Context — « Safety of IT Medical Data »

/ ‘@ , reliability & constancy
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Why ?

Medical physicist expert

r S the medical
KEEP physics expert takes for dosimetry,
Cﬂ_‘;” including physical measurements for evaluation
LISTEN TO THE
MEDICAL PHYSICIST

Source: Euratom - RADIATION PROTECTION NO 174
EUROPEAN GUIDELINES ON MEDICAL
PHYSICS EXPERT (article 83, 2014)
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Quality Checks

Quality Assurance

Source: Council Directive 2013/59/Euratom of 5 December 2013 laying down basic safety
standards for protection against the dangers arising from exposure to ionising radiation, and

repealing Directives 89/618/Euratom, 90/641/Euratom, 96/29/Euratom, 97/43/Euratom and
2003/122/Euratom
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« Who runs our tools? »

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — Maxime Coevoet




Cliniques universitaires Saint-Luc — Institut Roi Albert Il — Maxime Coevoet




IT spread in Rad. Onc. Dept.

W
Wy

RESPONSIBILITY

i
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Data: origin?

AY/—\
XVI
Monaco MIM Vista
, HELAX
CMS Eclipse HEK
Tomotherapy
iTP Oncentra Master Plan
Mosaiq L
Aquilab VARSI RTD
iView GT A2 Toshiba Aquilion LB
ARIA Bebig _
OmniPro Accept Variseed
DX Image VISIR PACS
Patient Agenda
IMRE Viewer

« EMR »

> 500 softwares
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Data: amount?

Amount of data per patient inside our RO Dept. :

* +/-ext. RO 1000 patients/year )

e ~ 1Gb /3D patient

* 3~ 5Gb /VMAT patient > >1Tb/year

* 10Gb / SRS-4D patient D excl. Diagnosis data

d Mulitple modalities for contouring/planning
U Pre-treatment setup imaging
Jd VMAT/IMRT

d 4D Treatment

d Adaptive

v
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« In our mind ... »

IT is everywhere ...

> |n the past: Workstation — Link — Server — Application

» Today: Workstation — « Citrix » — Link — VM — Server —
Application

» « Our softwares treat patients ... »

» HIT Dept do not have any responsibility; we do.
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Example 1

Screen: 1980 x 1080 px = 2M Pixels

CT: 512 x 512 px = 262k Pixels
Degraded to 256 x 256 ... 65k px ...

Human evyes: « 576M Pixels »

M
« What Yo®See Is WhalWou Get »

« What You See Is MAYBE What You Get »
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Example 1.1

Radiology Radiation Oncology
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Example 2

© O O @ citrix XenApp - Applicatic x

Sélectionner I'affichage : | Icones 3

€ cC f 10.96.210.210/Citrix/XenApp/site/default.aspx

. WS» DO T 3 ¢ <P NI 97%CED jeu. 6 mars 1020 Maxime Coevoet Q =
" EN Englsh (United States) | @ | _&]x

SEHSE2 tRRX[(PLL0LPEN B~ X A

User Name: |
Password:

Cancel

P | | 10000006 == 1.000,000¢

cm ... versus mm, quid?
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Example 2.1

Jeam pitch 0.287, Field size 25.10 mm

Status Veterset
TV41 4Gy 25Mod 394 242 Secs

W Région et langue

Fomats | Emplacement | Claviers et langues | Administration

1C e

021

Nombres | Symbole monétaire | Heure | Date |

Exemples
Positif : 123.456.789,00 Négatif : -123.456.789,00

Symbole décimal :

Nombre de décimales :

Symbole de groupement des chiffres :
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Example 3
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Impact: 3 fractions of 13Gy vs 2Gy

Thanks to M. Van Dycke/S. Vynckier

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — Maxime Coevoet

19



Example 3

Couch position in
Absolute / Relative

34 mm difference!

Virtual / Physical

CITRIX —

Impact on
TPS calculation results!

)
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What could we do ?

e

=

< X2
Y1
Y2
X1
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How to secure
Clinical workflow & Digital workflow?

()
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CHECKLIST 2

THE NEW YORK TIMES BESTSELLER

CHECKLIST

HOW TO GET THINGS RIGHT

PICADOR

BESTSELLING AUTHOR OF BETTER AND COMPLICATIONS
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Experience

Seattle, USA

Ifakara, Tanzania
New Delhi, India

35% complication

N 47% deathrate

8 hospitals around the world )
Results: N
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Surgical Safety Checklist

Before induction of anaesthesia

Before skin incision

World Health | Patient Safety
Organization | aveaserce for str oot care

Before patient leaves operating room

(with at least nurse and anaesthetist)

(with nurse, anaesthetist and surgeon)

[J Confirm all team members have
introduced themselves by name and role.

[0 Confirm the patient’s name, procedure,
and where the incision will be made.

Has antibiotic prophylaxis been given within
the last 60 minutes?

O Yes
[J Not applicable

(with nurse, anaesthetist and surgeon)

Nurse Verbally Confirms:
The name of the procedure

Completion of instrument, sponge and needle
counts

Specimen labelling (read specimen labels aloud,
including patient name)

Whether there are any equipment problems to be
addressed

O 0O OO

Anticipated Critical Events

To Surgeon:

[0 What are the critical or non-routine steps?
[J How long will the case take?

[J What is the anticipated blood loss?

To Anaesthetist:
(] Are there any patient-specific concerns?

To Nursing Team:

[ Has sterility (including indicator results)
been confirmed?

[ Are there equipment issues or any concerns?

Is essential imaging displayed?
[J Yes
[J Not applicable

This checklist is not intended to be comprehensive. Additions and modifications to fit local practice are encouraged.

To Surgeon, Anaesthetist and Nurse:

[0 What are the key concerns for recovery and
management of this patient?

Revised 1/2009 © WHO, 2009
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Checklist origin
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Same « standard » medical practice Healthcare world:
* 1970: 2 clinical FTE * 4000 medical procedures
2000: > 15 clinical FTE 6000 drugs




Checklists

« Reminder of key things to not forget ... »

Hierarchy of Effectiveness in Preventing Errors
Most

1./Forcing functions & constraints effective

2. Automation / computerization

3. Simplification /
double checks

5. Rules & Policies

4. Reminders,

6. Education & training

Institute for Safe Medical Medication practices. Medication
error prevention “toolbox”. Med Safe Alert 1999;4:1.

E 29 ]
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Hazards

N

Losses

Cheese Model, J. Reason

)
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GoWEW.com

Herbert William Heinrich
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ITherapy Process
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| Bl

Etape Légende
0.0 W\drministratif
0.1 Coord. med.

1 (Sim. 1

1.1 Sim. 1 his

2 |mcanner

3 |Dose Plan Basis
4 |Contour de waol,
5.0 TP

5.1 lApprob, du TP
5.2 TP (QC et Doc)
6 |Confection

7 |Contre sign. TP
g (Sim., 2

9 Falscx de rep,
10 |Carte

11 En traiterment
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Radiation Oncology Workflow

")
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OIS Transfert

Imaging

Treatment

Planning

|[enosdu * 0y N“

$320i9 9

$200®J0dJ ~ S
I
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Issues from a « multi-disciplinary & sequentiel work », impacts...

36
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Solution ?

ITherapy Process

the way lo go, the Service de Radiothé

MX - logout
f itaires St-Luc

ay fo know

pie des Clini

Pas de nouveau message | 02/10/2012 Anniversaire de:

- e S n e o -

VERSION TEST SUR SERVEUR TEST 10.96.4.229

URGENCE SOUS 72H

Process Etape  Nom Med/Ass/Phys  Req Site PTV Plan  StartPTV1  StartPTV2  Machine
Radio. 420 . LR/SBO/SV 1 1 1 1 0j8h Tomo2
Radio. -2j,8h

42j,8h

Toma2

29)8n
28],8h

R L] R IR
| e e ||| P

Mombre de patients: 28

PATIENTS EN CG IENT

Process Etape — Med/Ass/Phys Req Site PTV Plan Start PTV1 StartPTVZ ~ Machine
Radio. 1200 PS/SBO/EB 1 il 1 1 8L25
Radio. 1200 4 LR/CSA/J 1 1 1 1 SL25
Radio. 4.20 LR/SBO/ SV 1 1 Tomoz2
Radio. 12.00 CHK/{PSM/JMD 1 1 +46 (.16 h

Copyright (C) 2010-2012 M. Cosvoet. Al Rights Reserved.

Tri par corps de métier

B —
_ o omed
secr tech

Tri par utllisateur:

[Med 5] [Ass 5] [ Phys 6]
TOUS
Afficher tous les patients ...
==...en traitement
.. archives
Etape Légende
Avant preparation
Demande de mise en
gon traitement
010 Nouvelles demandes de mises
. en traitement
Bl 020 Cldture administrative
0.ap Preparaton Simulaton parles
; médecins
Preparation du traitement|
0.40 Préparation Simulation par les
: infirmiers
1.00 Simulation
B .10 Simulation
1 Préparation Simulation sur
: Tomo
1.30 Préparation Simulation sur
. Tomo
140 Simulation MVCT
150 Exportaiion sur Focal {Simul
: MVCT,
B 190 Treatment Calendar
2.00 Dose Plan Basis

<[
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How does it work?
iTherapy Process

Service de Radiothérapie des Cliniques universitaires Sr—.Lu.c
Pas de nouveau message | 02/10/2012 Anniversaire de:

[ e | | P | ] e | o | O R

VERSION TEST SUR SERVEUR TEST 10.96.4.229 rr
L o B o o B -

ETAPE 4.20 / APPROBATION DU TP Aol cul bl e paarii

Status: Treatment PROCESS: RADIOTHERAPIE EXTERNE PROCESS:

mMme O, Mitle O, Mr @ - Nom: o S| Prénom: i | Etape Legende

ID St-Luc: H42873E / Course: 1 Site d'irradiation: 1 [Bassin |/ PTV:1[Loge prost |/ Plan: 1] | 0.00 Demande de mise en traitement

Nouvelles demandes de mises en

Supenviseur: | Assistant: I Physiclen: Hosp: ) - unite:[  |-spo D o traitement
B o020 Cléture administrative

0.30 Préparation Simulation par les
; médecins

Action Action 2 réaliser Réalisée par ... le ... I B
i 1
O oui ORefus OResat 1.00

Simulation

A ir lan e ChECk/iSt.' 25om . 1;3 °régara:ionsl-“:r;1r:5232n sur Tomo

Helical . 1.30 Préparation Simulation sur Tomo

Do not forget — incident Eid0  samer

Exportation sur Focal {Simul MVCT)

. . g B 190 Treatment Calendar
8 200 Dose Plan Basis
emln er rare aC On 3.00 Contourage de volumes
. |
. . - 3.10 Validation des volumes
. Standardisation A Tomostrc
4.00 TP
B 101 Validation physigue
B 410 Optimisation (Tomo)

‘ o S 4.30 Documentation dosimétriste

4.40 Plombs, plomb électron cic, ...

< | 450 Importation dans Masaig
26/08/2012 - 13:48 - SV => PTV60Gy (PTV nodule RMN confirmé?) o :'?g —‘;’:;;:r?;so%gi'x
. Ui
4.80 Analyse DOA
5.00 Fabrication des plombs
g H 520 Simulation cicatrice v
6.00 Contre-signature
H 510 Mesure du facteur plomb
. 6.20 Introduction des UM dans Mosaig
B 700 Carte de traltement
.10.00 Veérification physigue de la carte ¥
I‘H.UU Correc‘.ionfy_i_ue_é! I:aﬁ'v'ériﬁca'_ion £

Copyright (€} 2010-2012 M. Coeveet. All Rights Reserved.
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How does it work?

ITherapy Process —

the way fo go, the way fo know Service de Radiothérapie des Clini iversitaires St-Luc
Pas de nouveau message | 02/10/2012 Anniversaire de:

WERSION TEST SUR SERVEUR TEST 10.96.4.229

Relour au suivi des patients
ETAPE 4.20 /| APPROBATION DU TP
Status: Treatment PROCESS: RADIOTHERAPIE EXTERNE PROCESS:
Mme O, Mite O, Mr @ - Nom: [ Prénom: [ | Etape Légende
ID St-Luc: H42873E / Course: 1 Site d'imadiation: 1 [Bassin |7 PTV: 1 [Loge prost |/ Plan:1]| | AR s e e e e
Nouvelles demandes de mises en
Superviseur: I Assistant: I Physicien: Hospi: [ - Unité: |:| - sPO: [0 I 0.10 traltement
i B o20 Cléture administrative
0.30 Préparation Simulation par les
) médecins
Action Action a réaliser Réalisée par ... le ... I 040 PP amno';‘nnsg:]‘i;““” arles
Approbation du TP (Tomo) * ® oui ORefus O Reset MX - Tuesday 02/10/2012 - 10:35 ' 100 Simulation
Taille des machoires 2.5¢cm MX - Tuesday 02/10/2012 - 10:35 B .10 Simulation
. . | 1.20  Préparation Simulation sur Tomo
Direct ou Helical Helical MX - Tuesday 02/10/2012 - 10:35 B 130 Préparation Simulaton sur Tomo
Nom du plan approuvé * Plan test MX - Tuescay 02/10/2012 - 10:35 ol Simulaton MVET
[l 1.50 Exportation sur Focal (Simul MVCT)
Veérification des lasers* ) MX - Tuesday 02/10/2012 - 10:35 B 190 Treatment Calendar
Vérification du fractionnement * O ~ 2.00 Dose Plan Basis
Final Accept * 0 _' 3.00 Contourage de volumes
. . 310 Validation des volumes
Il y a une proposition avec un changement d'iso NA MX - Tuesday 02/10/2012 - 10:35 3.20 Tomostruct
[ 400 i
* : &tapes obligatoires | KX Validation physique
B a0 Optimisation (Toma)
Commentaires: [ 4.20 |
4.30 Documentation dosimétriste
4.40  Plombs, plomb électron cic, ...
“ | 450 Importation dans Mosaig
26/09/2012 - 13:48 - 5V —> PTVG0Gy [PTV nodule RMN confirmé?) g :‘gg P':: arauor;)g}(:.&
E esures
4.80 Analyse DQA
5.00 Fabrication des plombs
i Hs520 Simulation cleatrice
: | 6.00 Contre-signature
B &0 Mesure du facteur plomb
Bl 620 |Introduction des UM dans Mosaig
z B 7.00 Carte de traitement
[l 10.00 Verification physique de la carte g
I 11.00 Correcti G”E.“.',‘*’E Iflnvénﬂcau on ;

Copyright (C) 2010-2012 M. Coevoet. All Rights Reserved.
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How does it work?

iTherapy Process

MX - logout
Ci St-Luc

the way to go, the way to know Service de Radic ple des

Pas de nouveau message | 02/10/2012 Anniversaire de:

VERSION TEST SUR SERVEUR TEST 10.96.4.229
RL R e T

ETAPE 4.30 / DOCUMENTATION DOSIMETRISTE

Mme O, Mile O, Mr® - Nom: [ Prénom: [ |

ID St-Luc: H42873E / Course: 1 Site dirradiation: 1 [Bassin |/ PTV: 1 [Loge prost |/ Plan: 1] |

Superviseur: [ LR [%) /Assistant: [ 580 &) /Physicien: [sv &) Hospl: O - unit:[  ].sPo: O

Status: Treatment PROCESS: RADIOTHERAPIE EXTERNE

Etape
| 0.00
I 0.10

020

0.30

Action Action a réaliser Réalisée par ... le ...
Impression et docs par dosimétriste * a

¥ a-t-il un changement d iso? * O oui ONon OReset

Nom du plan approuveé Plan test

*: etapes obligatoires

Commentaires:

0.40
7 1.00
N0
1.20

M 130

L 140

B 150
B 190

2.00

| a.00
lii 510

3.20

26/09/2012 - 13:48 - 5V => PTVE0Gy (PTV nodule RMN confirmé?)

B a00
B 401
| E5

420

| 440

B 450

460

Copyright (€} 2010-2012 M. Coevoet. Al Rights Reserved.

B 470
4.80
5.00

B 520

I s.00

| AL

B 520

B 700

B 10.00
B0

Retour au suivi des patients

PROCESS:
Légende
Demande de mise en traitement

Nouvelles demandes de mises en
traltement

Clotre administrative

Préparation Simulation par les
médecins

Préparation Simulation par les
Infirmiers

Simulation
Simulation
Préparation Simulation sur Tomo

Préparation Simulation sur Tomo
Simulation MVCT

Exportation sur Focal (Simul MVCT)

Treatment Calendar
Dose Plan Basis
Contourage de volumes
Validation des volumes
Tomostruct
)i

Validation physique
Optimisation (Tomo)
Approbation du TP

Plombs, plomb électron cic, ...
Importation dans Mosaig
Préparation DQA
Mesures DQA
Analyse DQA
Fabrication des plombs
Simulation cicatrice
Contre-signature
Mesure du facteur plomb
Introduction des UM dans Mosaig
Carte de traitement
Veérification physique de la carte
Correction suite & |a vérification

T L e —— T

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — Maxime Coevoet
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How does it work?

iTherapy Process

3| [0 Kr Service de Radiothérapie des Cliniques universitaires St-Luc

Pas de nouveau message | 02/10/2012 Anniversaire de:

VERSION TEST SUR SERVEUR TEST 10.96.4.229
URGENCE SOUS 72H
Process Etape  Nom Prénom Med/Ass/Phys Req Site PTV Plan Start PTV1  Start PTV2

Radio. 420 e LR /SBO/SV 1 1 1 1
Radio. | 320 (e ——— PS/CSA( 1 1 1 1

LR/SBO/ SV
PSS/
PS/CSAT

CK/PSM/ 1
C—— XG//AD 7]
v — PS/CSA/EB 1
s LR//EB 1
o LR /SBO/SV 1
LR /SBO/SV 1
LR/SBO/ 2
CURENIEE ---1 - ‘Avant preparation
0 CK/CK/ 1 1 1 1 [ 00 Demande de mise en
Radio. 300  d— — XG/SBO/AD 1 1 1 1 -3j,13h : traitement
Radio. 4.00 | — PS/CSA/ 1 1 i 1 -0j,13h 0.1 MNouvelles demandes de mises
Radio. 0.30 . XG/SBO/ 1 1 1 1 -2],13h ’ en traitement
Radio. 030 e - LR/SBO/ 1 1 1 1 2j,13h . [l 020 Clsure administatve
Radio. 0.30  S— e PSS/ 1 1 9 1 0],13h Tamao1 p.3p Freparation Simulalion parles
Radio. 400 LR/SBO/ 1 1 1 A AR Tomo2 medacing
Radio. 400 - LR/SBO/ 1 1 2 1 Aj,13n Tomo2 ; :
— — - — - - Preparation du traitement
Radio. 400 A— CKI/ 1 1 [ 1 -3),13h -29j,13h  SP18 ;
Radio. 300 — Snre——— CK/PSM/ 1 1 1 1 -1),13h -28},13h  SP1B 040 Préparaton Simulation parles
! infirmiers
Nombre de patients: 28 1.00 Simulation
B 110 Simulation
PATIENTS EN C ENT 12 Préparation Simulation sur
Process Etape o o MediAss/Phys  Reg Site PTV Plan  StartPTVi  StartPTV2Z  Machine ’ Tomo
I 1.30 Préparation Simulation sur
Radio.  12.00 PS/SBO/EB 1 q 1 1 #6),11h sL25 Tomo
Radio. PS/sBO/EB 1 1 1 1 #4j1th L Sl2s oo S B e
Radio. 1200 LR/CSA/ S 1 1 +36111h .. sL25 I o S
1 Radio. 4.20 LR /SBO/SV 1 1 1 1 -0],13h Tomo2 B 190 T e L
. Radio. ve/ELo/ 1 1 | 4 [ 1 [43]13h  44)13h | b s b |4
Radio.  12.00 CK/PSM/JMD 1 1 1 1 +46L11h .. SP18 S o M

Copyright (C} 2010-2012 M. Coevoet. All Rights Reserved.
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Personalized workflow

Yes

<>

No

]

Treatment chart
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Concept ...

frhe[gpy Process

Service de des Cliniques St-Luc
Pas de nouveau message | 25/01/2013 Anniversaire de:

e e o e e i i S

"
URGENCE SOUS 72H Trl par corps de métier
Process Etape  Nom Prénom MediAssPhys  Req Ste  PTV  Plan  SwiPTVl  SwiPTV2  Machine
med
: ————— one team
Normbre de patients: 0 e — s
PATIENTS EN COURS DE PREPARATION DE TRAITEMENT Tri par utllisateur:
Process Etape  Nom om MediAssPhys  Req Site PTV Plan  S@rtPTVi  SartPTV2  Machine (ass 19
Radio. 1200 W — XG/SBO/ADR 1 1 1 1 «0j18h . sL25
Radio. 1200 M e XG/ELOIEB T 1 1 43180 . sPis
Radio. 1200 — XG/SBO/EB T 1 1 e23j18h sL25 T
Rafio. 1200 e - XG/SBO/DD 1111 4Bj1sh = S one ste
Radio. 12.00 — — XG/SBO/AD 1 3 1 1 +54],18h Tomo1 ... archivés 'R} p
Radic. 1200 s - XG/SBO/NDP 1 1 1 1 +6Bj18h .. Tomo1
Radio. 1200 o XG/ELO/VR 2 1 1 1 +16],18h SP18 Etape Légende
Radio. 1200 - XG/ELO/ 1 1 1 1 +15),18h SP18
Radio. 1200 (i— — XG/SBO/AD 1 1 1 1 #1180 L sL25
Nombre de patients: 9 Himmaranarmiion
one physician/physicist
ICI ICI
0.10 Nouvelles demandes de mises
: jtement U
B 020 Cloture administrative
Préparation Simulation par les
030, médecins
Preparation du traitement| .
[ o P e ... @ mix of teams/users/steps
100 Simulation
| REL] Simulation
150 Préparation Simulation sur
I 140 Préparation Simulation sur
1.40 Simulation MVCT
150 Exportaton sur Focal (Simul
@ MVCT)
200 Dose Plan Basis
3.00 Contourage de volumes :
310 Validation des volumes =
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IT world




Solutions

1. Upgrade & update

2. QA ! [specific & process]

* Link R&V A Linac
* Dicom transfers (CT, TPS, CBCT, OIS, ...)
* Dosimetric calculation/parameters (TPS)
* DB consistency ( = post-validation stability)
* IT systems consistency (OS, Applications, ...)
* Tomorrow:

* Data Mining

* Clinical aid decision (Adaptive TRT)

* Process intelligence

* Machine learning, ...
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The process [including data transfers] become « the
product » throughout which a QC will be applied.

AAPM TG100: Method for Evaluating QA Needs in Radiation Therapy

iTherapy Process -

Pas de nouveau message | 02/1072012 Anniversaire de:

~3

Workflow Médical Physique RITT Technique. Divers.

VERSION TEST SUR SERVEUR TEST 10.96.4.229
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Regulatory: huge challenge!

Decision

aker
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Tumor TPS
Physics
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wr.‘ Dosimetryypg = Science
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Memcme BrachyTherapy= 4
WorkflowClinicalPathways = 2%
= OncologyinformationSystem %
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AGPL

Licence: AGPL T

« Same concept as a recipe » Free as in Freedom

No company

Direct access | jevelopment Concepts,
to the code: political ideas, code,
safety, constraints add-ons, ...

responsibility,

efficiency, evolution, .
Y Shared online!

“"Future is made
by users.”

? User based
AGPL development:
« -
Open Source => available to
& all of us!
Dedicated
Win / Win &= Free - configuration
- evolution
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Conclusions

* Standardization of workflow

°* Integration of checklists and forcing functions
* Clear task attribution

* Workflow monitoring

°* Increased effi ciency

* Decreased risk of error

Challenges

* Automation
* More integration
°* Clinical & Digital WORKFLOWS link
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Thank you!
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