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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 »
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Context – « Safety of IT Medical Data »

reliability & constancy
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Why ?
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Medical physicist expertMedical physicist expert

«  Member States shall ensure that depending on 
the medical radiological practice, the medical 

physics expert takes responsibility for dosimetry, 
including physical measurements for evaluation 

of the dose delivered to the patient and 
other individuals subject to medical exposure, give 
advice on medical radiological equipment, and 
contribute in particular to the following:
… »

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

Quality Checks
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« Who runs our tools? » 
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IT spread in Rad. Onc. Dept.
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IT spread in Rad. Onc. Dept.
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RESPONSIBILITY
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PACS

« EMR »

Patient Agenda

. . . 

> 500 softwares

Data: origin?

Variseed

CMS

Monaco

Bebig

Tomotherapy
HEK

iView GT

XVI

Toshiba Aquilion LB

DX Image

MIM Vista

Aquilab
Vision RT

IMRE Viewer

VISIR

Oncentra Master Plan

HELAX

OmniPro Accept

iTP

Mosaiq
RTD

A2J

Eclipse

ARIA
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Amount of data per patient inside our RO Dept. :

• +/- ext. RO 1000 patients/year
•  ～ 1Gb / 3D patient
• 3～ 5 Gb / VMAT patient
• 10Gb / SRS-4D patient

>1 Tb / year
excl. Diagnosis data

 Mulitple modalities for contouring/planning
 Pre-treatment setup imaging
 VMAT/IMRT
 4D Treatment
 Adaptive
 …

Data: amount?
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IT is everywhere …

  In 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.

« In our mind ... » 
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Example 1
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Screen: 1980 x 1080 px = 2M Pixels

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

Human eyes: « 576M Pixels »

Screen: 1980 x 1080 px = 2M Pixels

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

Human eyes: « 576M Pixels »

WYSIWYG
« What You See Is What You Get »

« What You See Is MAYBE What You Get »

WYSIWYG
« What You See Is What You Get »

« What You See Is MAYBE What You Get »
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Example 1.1
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RadiologyRadiology Radiation OncologyRadiation Oncology
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1,000.000 € 1.000,000 € ??
cm … versus mm, quid?

Example 2
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Example 2.1
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Example 3
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Thanks to M. Van Dycke/S. Vynckier
Impact: 3 fractions of 13Gy vs 2GyImpact: 3 fractions of 13Gy vs 2Gy
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Example 3

Couch position in
Absolute / Relative

…
34 mm difference!

Virtual / Physical
GPU card

…
Impact on

TPS calculation results!
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What could we do ?
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Y2

X2

X1

Y1

0°
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How to secure
Clinical workflow & Digital workflow?
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Experience

8 hospitals around the world
Results: 35% complication

47% deathrate
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Checklist origin

« Nor the aircraft, nor the pilot experience were the root cause of the crash. »
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Too complex for 1 expert …Too complex for 1 expert …

Same « standard » medical practice
•  1970: 2 clinical FTE
•  2000: > 15 clinical FTE

Same « standard » medical practice
•  1970: 2 clinical FTE
•  2000: > 15 clinical FTE

Healthcare world:
•  4000 medical procedures
•  6000 drugs

Healthcare world:
•  4000 medical procedures
•  6000 drugs
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Checklists « Reminder of key things to not forget … »

To help making experts better.

To help people to handle complex systems.

Institute for Safe Medical Medication practices. Medication 
error prevention “toolbox”. Med Safe Alert 1999;4:1.
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Cheese Model, J. Reason
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Herbert William Heinrich
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RTTsRTTs

Technical
IT support

Technical
IT support

Radiation 
oncologists

Radiation 
oncologists

PhysicistsPhysicists

Secretary
Booking

Secretary
Booking

Quality 
Manager

Quality 
Manager
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Radiation Oncology Workflow
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Where are 
the CT 

images? What is the 
prescription?

What 
about …?When …?

?

Issues from a « multi-disciplinary & sequentiel work », impacts… 

o  Stress

o  Operating losses

o  Inefficiency

o  Risks

o  Delays

o  Poor organisation

o  Treatment quality

o  …

o  Stress

o  Operating losses

o  Inefficiency

o  Risks

o  Delays

o  Poor organisation

o  Treatment quality

o  …
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Solution ?
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= Airplane checklist:
1.  Do not forget – incident
2.  Reminder rare action
3.  Standardisation
4.  …

= Airplane checklist:
1.  Do not forget – incident
2.  Reminder rare action
3.  Standardisation
4.  …

How does it work?
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How does it work?
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How does it work?
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How does it work?
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Personalized workflow

ININ Machine?

LinacLinac Blocks?

Create blocksCreate blocks

Treatment chartTreatment chart

TomoTomo DQA OK?Prepare DQAPrepare DQA Treatment chartTreatment chart

Yes

No

No

Yes
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Concept …

… one team… one team

… one step… one step

… one physician/physicist… one physician/physicist

… a mix of teams/users/steps… a mix of teams/users/steps
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IT world
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Solutions
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•  Link R&V  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, …

1. Upgrade & update1. Upgrade & update 2. QA ! [specific & process]2. QA ! [specific & process]
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The process [including data transfers] become « the 
product »  throughout which a QC will be applied.

The process [including data transfers] become « the 
product »  throughout which a QC will be applied.
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AAPM TG100: Method for Evaluating QA Needs in Radiation Therapy

iTherapy Process [www.itp.wf]

Workflow manager by checklist
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Standards

Accreditation

Grants [€]

Decision helper
Decision maker

VV

V
V

V
V

Regulatory: huge challenge!
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Licence: AGPL
« Same concept as a recipe »

No company 
development 

political 
constraints

“Future is made 
by users.”

No company 
development 

political 
constraints

“Future is made 
by users.”

Concepts, 
ideas, code, 
add-ons, …

Shared online!

Concepts, 
ideas, code, 
add-ons, …

Shared online!

User based 
development:

=> available to 
all of us!

User based 
development:

=> available to 
all of us!

Dedicated
- configuration

- evolution

Dedicated
- configuration

- evolution
FreeFree

Direct access 
to the code:

safety, 
responsibility, 

efficiency, evolution, 
…

Direct access 
to the code:

safety, 
responsibility, 

efficiency, evolution, 
…

AGPL
-

Open Source

Win / Win
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Conclusions

• S t a n d a r d i za ti o n  o f  w o r k fl o w
• I n t e g ra ti o n  o f  c h e c k l i s t s  a n d  fo r c i n g  f u n c ti o n s
• C l e a r  t a s k  a tt r i b u ti o n
• Wo r k fl o w  m o n i t o r i n g  
• I n c re a s e d  e ffi c i e n c y
• D e c r e a s e d  r i s k  o f  e r r o r

Challenges

• A u t o m a ti o n
• M o re  i n t e g ra ti o n
• C l i n i c a l  &  D i g i t a l  W O R K F LOW S  l i n k
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www.itp.wf

Thank you!Thank you!



Cliniques universitaires Saint-Luc – Institut Roi Albert II – Maxime Coevoet

52


	Slide 1
	Background
	Slide 3
	Context – « Safety of IT Medical Data »
	Why ?
	Slide 6
	Slide 7
	« Who runs our tools? »
	IT spread in Rad. Onc. Dept.
	IT spread in Rad. Onc. Dept.
	Data: origin?
	Data: amount?
	Slide 13
	« In our mind ... »
	Example 1
	Example 1.1
	Example 2
	Example 2.1
	Example 3
	Example 3
	What could we do ?
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Radiation Oncology Workflow
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Concept …
	Slide 44
	Solutions
	Slide 46
	Regulatory: huge challenge!
	Slide 48
	Slide 49
	Conclusions
	Slide 51
	Slide 52

