Back to the future, management of
Innovation: The Medical Physics Point of View

Dirk Verellen

Disclaimer:
most examples are based on personal experience .
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Outline

* Cargo Cult Science
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3 phases of introducing technology

KA tool using culture \

* The development of tools and
extending their use for wider benefit

uuuuuu

* The technology itself becomes the
focus of the intellectual effort:

“applications race ahead of any

proven Utlllty / “I thought I was on to something
but I can’t figure out how to
sisgie. move it.”
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Technology for the sake of ...

 “Developments in RT can

best be described as a blind
gallop towards increasingly
more precise means of
tumor localization ...”

© w009 Siwets

LiZ, LiZ, LIZ!
IF LIZ TOLD YOU TO NOT
JUMP OFF A BRIDGE,
WOULP YOU PO IT??

POINT/COUNTERPOINT

Suggestions for topics suitable for these Poin/Counterpoint debates should be addressed 1o Colin G, Orton, Professor

s, Wayne State Universiry, Derroir: ortone @comeast.net. Persons participating in Poini/Counterpoint discussions are
selected for their knowledge and communicative skill. Their positions for or against a proposition may or may not

reflect their persenal opinions er the positions of their employers.

Future developments in external beam radiotherapy will be unlikely
to significantly improve treatment outcomes over those currently
achieved with 3D-conformal and IMRT treatments

Robert J. Schulz, Ph.D., FAAPM

Yale University, Johnson, Vermont 05656

(Tel: 802-635-7351, E-mail: schulz@pshift.com)

Dirk L. J. Verellen, Ph.D.

Vrije Universiteit Brussel, Radiotherapy Department, Universitair Ziekenhuts,
Brussels B-1090, Belgium

(Tel: 32-2-477-61-31, E-mail: conrvnd@az.vub.ac.be)

Colin G. Orton, Ph.D., Moderator
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... for the sake of technology

* Technology should adapt to the
user, not force the user to adapt to
the technology.

* Yet, sometimes, it seems as George
Orwell already described:

/“the true genius is to create a o
problem and then sell the

solution.”
N\ J

see .
......

“A fish esperatly looking for a bicycle”

......
.......
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Some examples: MLC

 The MLC was introduced to replace blocks

* But the perception was created that
“IMRT required an MLC”

Back to the future - DIrk V



Is the MLC designed for IMRT?

The “old” block is still better suited for IMRT

Blocks never fail to absorb photons the
same way every time:

- Superior and isotropic resolution

- Deals better with tumor mobility

- If Monte Carlo is to become the standard in TPS, it certainly prefers blocks!

MLC’s fail in a variety of interesting ways:
- Interleaf leakage and transmission
- Tongue and Groove effects
- MLC is a complex electromechanical system that will fail
- Calibration of leaves, limitation in velocity and resolution
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Some examples: Tumour Tracking
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Some examples: Tumour Tracking

..u“w
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 Does SBRT require RTTT?
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see .
.......
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Some examples: Speed

* When tomotherapy came into the picture (1992), IMRT suddenly
became clinically feasible

.. by the way, the binary MLC was designed for IMRT, not adapted...

-------
.......
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Some examples: Speed

* So, the “problem” delivery time was created

(prevailing quality and safety?) to sell the “solution” speed.

VARIAN ONCOLOGY

R&PldAr C. One revolution is all it rakes.

RapidArc.

One revolution is all it takes.

Say hello to the 2-minute treatment.

A ground-breaking combination

of High Dose Rate delivery with

ultra- last MI.( leaf mo eme nt

/\ Explore exqe ation at esavm;
wn m h lwg m:d her

\ uch as VMAT, SRS, and SH o new Veve\s

-------
.......
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Halcyon® system g yo the fast and hi gh i you t- d the comfort and
onver e you put ients need—to win the fight against cancer.




Some examples: FFF

* ... and again, using the mantra “faster is better”:

Treatment times are reduced from 6’ to a staggering 4’
... maybe not economically/clinically relevant, but

... reduced treatment time will influence intrafractional motion in favorable
way ...

Alas, Nielsen et al. did not observe reduction of intrafractional motion
comparing FF with FFF treatments for lung and brain cases.

Ong et al.: 2 arcs are required to reduce interplay effect.
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Some examples: real-time

Ethos

Experience the moment when artificial intelligence and adaptive therapy combine to create
Adaptive Intelligence. Technology so advanced it will inspire you to reimagine how you're able to

S E E W HAT treat each patient in your care.
YOU'VE BEEN [ verenviaeo )
MISSING

Traditional imaging technology associated with
radiation delivery s i i
visualization of soft tissue,
implanted markers which can shift during treatment.
With MRIdian, diagnostic-quality MRI imaging enables
precise contouring and real-time tissue tracking and
automated beam control to ensure the precise
delivery of the dose to the target

Discover MRIdian

> EXPERIENCE MRIDIAN A3|

See the difference

Elekta Unity allows you to see more from Radiation
Therapy then you could ever see before. With
unparalleled visualization and precision, we have
pushed the boundaries of what is possible. But this is

just the start.

Imagine if you could... (OElekta

* See the difference with diagnostic quality MRI during every treatment
« Treat moving targets and spare healthy tissue with certainty and confidence

» And have the freedom to choose from multiple motion management techniques, best suited to

your patient .

« Lead today and be ready for temorrow, with future-proafed technology

.. . ' .I‘IE1WETK“ £
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Some examples: real-time ART

a4 I
* Ask yourself:

 What indications truly require real-time ART?
N /
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... and society pays

«(The true cost of something, is what you give up to acquire it! A

- If an expensive technology comes at the cost of reducing
health care for the average cancer patient, it is expensive./

* Halperin’s rule:

~
* Most tumours are radioresistant if you miss them ...

* Protons may offer many new and expensive ways of

missing the tumour
& )
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ESTRO vision

Contact
‘ [ué-!:R'TVQ HOME ABOUTUS MEMBERS CONGRESSES & MEETINGS SCHOOL
RADIOTHERAPY
& ONOCOLOGY About us = Mission & values = Vision
(" )
MISSION & VALUES VISION
< Vision The vision of ESTRO for Radiation Oncology and cancer care for the 2020 horizon:
Every cancer patient in Europe will have access to state of the art radiation therapy, as part of a
[» Statutes multidisciplinary approach where treatment is individualised for the specific patient’s cancer,
taking account of the patient’s personal circumstances.
|> Internal rules \ )

* There is a risk in that too much focus on
sophisticated expensive technology may create a
double layer health care system where not all
patients have access to best of care.
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Corporate funding is not helping ...
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* Enthusiasm and “gentle” pressure from industry

o

results in publication of favorable results only.

\
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Corporate funding is not helping ...

* “Drugs [technologies] are tested by the people who manufacture them, in poorly
designed trials, on hopelessly small numbers of weird, unrepresentative patients, and
analysed using techniques which are flawed by design, in such a way that they

?”

exaggerate the benefits of treatments.” ... “not to mention ‘missing data’.

* “Unsurprisingly, these trials tend to produce results that favor the manufacturer.”
- Ben Goldacre, Bad Pharma, 2012.
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Is RT R&D Cargo Cult Science?

* Just as cargo cultists create mock airports that fail to produce airplanes, cargo
cult scientists conduct flawed research that fails to produce useful results
- R. Feynman, Commencement address at CALTECH, 1974.

®

Think different.

-------
.......
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Outline

 From early adopters
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Early adopters

* Guidelines are no longer valid or applicable
* Requires creative solutions ... ensuring safe implementation
* .... can be pretty uncomfortable

038252, Exclusif: £
Edlinger aux USA
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Sequential TomoTherapy

-------
.......
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Helical TomoTherapy

Designed for IGRT & IMRT:
! integration - synergy !
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Dose calibration

* ... requires reference conditions

= roi L N T

Bt

IAEA TRS-398

" -

NIEUW KOOK

Absorbed Dose Determination in

External Beam Radiotherapy:

An International Code of Practice for Dosimetry
based on Standards of Absorbed Dose to Water

7 AN

10 cm

PUBLISHED BY THE IAEA ON BEHALF OF IAEA, WHO, PAHO, AND ESTRO

&) 3@.mﬁ

eTere—_— V.Y 7.1

21 May 2001 (V.10A)

SSD Setup SAD Setup

R D — M corr,Q° ND,W, Q() ) kQa Q0
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Dose calibration

* ... requires reference conditions .... the guitare pitch problem

k GROET
£ER VOLET
ARPPLRAUS. ..

“40cm” x (1.0,2.5,5.0)cm

SSD 85¢cm

NO FLATTENING FILTER!!!I

oooooo
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Dose calibration

|

* ... requires traceability
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Tumour tracking: “sticky” dose
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Tumour gating-tracking: Validation

* Requires creative solutions

Experiment setup

Back to the future - DIrk V



Tumour gating-tracking: Patient specific QA

* Requires creative solutions
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Tumour gating-tracking: Verification

Gimbals position logging

* Requires creative solutions

Per fraction QA through
combination of different
information sources

B 22 02 2012 10 57 09 823

3] X-co0ra[ih] Y-Co0rd (W] Z-COOPA[wA] LrOCKing_aode
-0.279654 0.320568 0476656 (IR tracking)
276144 0.469675 0.370814 (IR tracking)
-0.200989 9644558 0342803 (IR tracking)
1856 -9.283592 §.79337 0.245406 (IR tracking)
-p.263592 £.522691 0.215308 (IR tracking)
-9.267311 1.056415 0.033329 (IR tracking)
-0.209535 1.177100 0.026768 (IR tracking)
-9.290935 1.277657 0.976194 (IR tracking)
39 -9.289341 1.377910 0.054279 (IR tracking)
-9.268863 1.484340 0.095812 (IR tracking)
203154 1.509292 -0.01615 (IR tracking)
-D.20TL21 1.654737 -0.916426 (IR tracking)
-0.205370 1.736121 .004969 (IR tracking)

283222 1.973708 9.692748 (IR tracking)

EPID MV Imaging

@ Netwerk
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FLASH ...

www.ScienceTranslationalMedicine.org 16 July 2014 Vol 6 Issue 245 245ra93

Ultrahigh dose-rate FLASH irradiation increases
the differential response between normal
and tumor tissue in mice

Vincent Favaudon,'?* Laura Caplier,?! Virginie Monceau,*** Frédéric Pouzoulet,
Mano Sayarath,"?" Charles Fouillade,"* Marie-France Poupon,''

Isabel Brito,%” Philippe Hupé,®”®® Jean Bourhis,**'® Janet Hall,
Jean-Jacques Fontaine,” Marie-Catherine Vozenin®>'%""

1,28

¢ Ci " R M IETS G1408 Oore o

Vincent Favaudon, PhD
Emeritus Researcher
Institut Curie

Flash forces us to go back to

chemistry to understand the

mechanism and determine the
maximal effect.

Back to the future - DIrk V



It’s all about dose rate

cGy/min

0 500 1000 1500 2000 2500 3000

-------
.......
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It’s all about dose rate

cGy/min
TrueBeam |
Clinac
0 100900 200000 300000 400000 500000 600000 700000 800000
cGy/min —MI—
Clinac = 40 Gy/sec 10000 Gy/sec
||d|um 0 1000 2000 3000 240000 cGy/min 60000000 cGy/min

Jeseis’,
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tets

Back to the future - DIrk V



... but it’s more complicated ...

Temporal beam structure and dose rates

T Pulse width [s]

D, Dose per singe pulse [Gy]
PRF Pulse Repetition Frequency [Hz]
n, number of pulses

t, time between two pulses = 1/PRF [s]
np_l
PRF

t,qr total irradiation time = + T [s]

DR Average dose rate [Gy/s]

_TotDose _nyDp _
tIRR LIRR

DR

D, - PRF
IDR Instantaneous dose rate [Gy/s]

IDR= 2
T

Time [s]

."'. ;.' : ..r;e:w’rerk
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... but it’s more complicated ...

‘." frontiers

High dose-per-pulse electron beam dosimetry — A model to correct for the
ion recombination in the Advanced Markus ionization chamber FLASH Radiotherapy with electrons: issues related to the production,

Kristoffer Petersson,*’ Maud Jaccard, Jean-Francois Gemond, Thierry Buchillier, and monitoring and dosimetric characterization of the beam

Francois Bochud
4 IPE

Fabio Di Martino', Patrizio Barca', Salvatore Barone?, Eleonora Bortoli', Rita Borgheresi',
Silvia De Stefano?, Massimo Di Francesco?, Luigi Grasso?, Stefania Linsalata', Daniela Marfisi',
Matteo Pacitti? and Giuseppe Felici?

Institute of Physics and
Engineering in Medicine

Physics in Medicine & Biology

MEDICAL PHYSICS

RESEARCH ARTICLE

ACCEPTED MANUSCRIPT

Development of an ultra-thin parallel plate ionization

Physics and biology of ultrahigh dose-rate (FLASH) radiotherapy: chamber for dosimetry in FLASH radiotherapy

topical review

Faustino Gémez'? | Diego M. Gonzalez-Castafio? | Nicolas Gémez Fernandez? |
Juan Pardo-Montero®* | Andreas Schiiller® | Alessia Gasparini®’ |

Verdi Vanreusel®”® | Dirk Verellen®” | Giuseppe Felici® | Rafael Kranzer'®'"" |
Jose Paz-N MEDICAL PHYSICS

To cite this article before publication: Nolan Matthew Esplen et al 2020 Phys. Med. Biol. in press https:/doi.org/10.1088/1361-6560;

www.nature.com/scientificreports

SCIENTIFIC
REPORTS

natureresearch

RESEARCH ARTICLE

M) Chock tor upastas

OFEN The challenge of ionisation
chamber dosimetry in ultra-short
pulsed high dose-rate Very High

A new model for volume recombination
in plane-parallel chambers in pulsed fields
of high dose-per-pulse

Design, realization, and characterization of a novel
diamond detector prototype for FLASH radiotherapy
dosimetry

Energy Electron beams

M. McManus™?*, F. Romano®!, N. D. Lee*, W. Farabolini*®, A. Gilardi*, G. Royle?,
H. Palmans™! & A. Subiel'®

M Gotz!?, L Karsch!* and J Pawelke!23

Marco Marinelli' | Giuseppe Felici? | Federica Galante? | Alessia Gasparini®* |
Lucia Giuliano® | Sophie Heinrich® | Matteo Pacitti’ | Giuseppe Prestopino’ |
Verdi Vanreusel>* | Dirk Verellen®* | Claudio Verona' | Gianluca Verona Rinati’
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! OncoRay-National Center for Radiation Rescarch in Oncology. Faculty

of Medicine and University Hospital Carl Gustav Carus, Technische

Universitit Dresden, Fetscherstr. 74, PF 41, 01307 Dresden, Germany

% Institute of Radiation Physics, Helmholtz-Zentrum Dresden-Rossendorf, Bautzner

LandstraBe 400, 01328 Dresden, Germany
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It’s all about dose rate

* The basics ... k- k,,
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... but it’s more complicated ...

 Recombination effect ... and ... self shielding

OVERLAP

7

d: interelectrodic distance

V: applied voltage

E,: electric field (E, = V/d)

Physica Medica 103 (2022) 175-180

Contents lists available at ScienceDirect

Physica Medica

ELSEVIER

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

A new calculation method for the free electron fraction of an ionization
chamber in the ultra-high-dose-per-pulse regimen

Fabio Di Martino *™%", Damiano Del Sarto ®, Salvatore Barone ¢, Maria Giuseppina Bisogni ¢
Simone Capaccioli >, Federica Galante °, Alessia Gasparini %, Giulia Mariani ®,

Luigi Masturzo , Marco Montefiori ““, Matteo Pacitti ¢, Fabiola Paiar >,

Jake Harold Pensavalle ©?, Francesco Romano, Stefano Ursino ”®", Verdi Vanreusel *%,

Dirk Verellen 8, Giuseppe Felici ©

’
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Dose calibration

* ... requires traceability

DoseVue

\@ HE DOSIMETR
°cS'= slcompany
—

|r|d|fiwrgﬁ

pqdl
.
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Beam monitoring and real-time controle ...

* If you deliver 10Gy with 1 pulse (4.5 us) ...

e ... if the pulse is gone ... it’s gone
- Beam output, energy, flathess, symmetry, ... ????

www.ionactive.co.uk

TR
-

L

.

www.ionactive.co.uk J— www.ionactive.co.uk
www.grallator.co.uk
. =

]
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e "R )] ' .
- ¥ - “---"_- 5 4 -
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And of course Al ...

Radiotherapy and Oncalogy 153 (2020) 55-66

Contents lists available at ScienceDirect

Radiotherapy and Oncology

ELSEVIER journal homepage: www.thegreenjournal.com

A
Review Article .
Overview of artificial intelligence-based applications in radiotherapy: ) £ Adaptmodelto
Recommendations for implementation and quality assurance s o clinicalnecds
Liesbeth Vandewinckele **', Michaél Claessens “*', Anna Dinkla®"*, Charlotte Brouwer, Wouter Crijns *®, H
Dirk Verellen ¢, Wouter van Elmpt ¢ E LN /)
8N Ve Y
ﬁ 2. Test
Volume 32 =3 G
P - et final =1 [ =
. _'“”Ef Physics in Medicine & Biology 5|| performance on I
Octobe &|| independentdataset H
Seminars in UL
. . TOPICAL REVIEW - OPEN ACCESS Lasand (4] /
Radiation Oncology N ( ] =)
Towards a safe and efficient clinical
Akila Viswanathan, MD, MPH . . . . . . g
Editor implementation of machine learning in radiation Z | Usemodelininic
oncology by exploring model interpretability, E Skiow
explainability and data-model dependency j———
To cite this article: Ana Barragan-Montero et al 2022 Phys. Med. Biol. 67 11TRO1 Update model
== : Update model
—&mn 3\

iridium
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Rethinking human interaction

e Similar to the introduction of
R&YV systems at the end of the
previous century:

- It was introduced to mitigate
human errors and reduce
repetitive tasks

- But people started to verify these
tasks as if it was human, ... by
performing repetitive tasks ...

@Vith large scale introduction\

of Al (computerized black
boxes), the role of human
interaction needs rethinking/

{
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Outline

... to introducing a new but existing technology/technique
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Implementing a new “established” technique

* Vendors are selling complex equipment as plug&play to facilities with
understaffed-undertrained physicists.

* Hospitals are using internal procedures and workflows that are not adapted
to these new technologies.

* Software and hardware is continuously being upgraded.

Halcyon

Back to the future -
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IMRT as an example on evolution of QA

* Technology implementation races ahead of guidelines
- Small field dosimetry
- In vivo dosimetry

HE /BIEN.,
G?UIMCMM -/
ME UN ’
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IMRT as an example

[- Phase 1:]

- Being creative ... see early adopters
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Unregistered HyperCam Y

Shoper Pafient Field Shape Dymamic Configurs

IMRT as an example

 Phase 2:

- Make do with what is known
and present in the department

* Absolute dose calibration

In this case ... size matters

i
6 MV; Central Axis
1.l ¢
Ratio of measured and 10 ] e B
calculated dose values ] e ‘#!‘___‘__,_,,_ﬂ-i .
for various types of 09 4 ,-,-:e‘lf-f"’-"‘ il ;
detectors. Cases 1-7 ] H
step-and-shoot 1 :/ _
(ESTRO booklet) techniques; cases 8-13 i oq /
dynamic IMRT 3 u /
Caso1 Case2 Cased Cmses Caso5 Case6 Case7 Case® Gased Case 10Gase 11Caso 12Cse 13 treatments. g ¢ Y f /
2 . 4 -5 Scandtronix.SFD
é L >~ Scandtrone-PFD
Estradm-Al16
é 04 4 ¥~ PTW-Pmpoint
] 'Y, A~ PTW-0.125¢
034 & PTW-0.3cc
4{ O— PTW-0.6cc
on ] —+— PTW-Markus
0.2 @ Wellhofer-1C4
0.1
Jies:e Critical dose measurement even in Arrans & Sanchez '”c 1 ; ; X . : . . ;
X LTIN .. ” . - :
A o “homogeneous” region of an IMRT beam Doblado Field Size (e
netwer|
iridium Das lJ, et al., Med Phys, 2008
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IMRT as an example

[- Phase 2:]

- Make do with what is known
and available in the department

 Patient specific QA ... in vivo dosimetry was no longer feasible ...

Back to the future - DIrk V



IMRT as an example

 Phase 3:

ELSEVIER

® Clinical Investigation

P11 S0360-3016(97)00304-0

Int. J. Radiation Oncology Biol. Phys., Val. 30, Ne. 1 pp. 99 114, 1997
Copyright £ 1997 Elsevier Science Inc

Printed in the USA. All rights reserved

0360 301697 $17.00 + 00

1997

INITIAL EXPERIENCE WITH INTENSITY-MODULATED CONFORMAL
RADIATION THERAPY FOR TREATMENT OF THE Lzt
HEAD AND NECK REGION

Dirk VERELLEN, M.Sc., NADINE LINTHOUT, M.Sc., DIRK VAN DEN BERGE, M.D.,
ArJaN BEL, PH.D. aND Guy STORME, M.D., PH.D.

Photon Beams

- Finally we have guidelines and mature procedures

 Absolute dose calibration

iridium

Topzorg in radiotherapie

IAEA TRS-398

Absorbed Dose Determination in

External Beam Radiotherapy:

An International Code of Practice for Dosimetry
based on Standards of Absorbed Dose to Water

high energy high energy
x1ays / electrons

WATER
CALORIMETRY 7/>/m/mnns
£o60

y-ays

TONOMETRY
CHEMICAL >
DOSIMETRY 7 heavy
) ]

GRAPHITE
CALORIMETRY

/
medium energy

Tow energy

xtays

Pedro Andreo, Dosimetry and Medical Radiation Physics Section, 1AEA

‘David T Burns, Bureas Interntionsl des Poids et Measures (BIPM)

Klaus Hohlfeld, s PTB), B

M Saiful Hug, Thomas Jefferson University, Philadelphia, USA

‘Tatsuaki Kanai, National Institute of Radiological Sciences (NIRS), Chiba, Japan

Fedele Laitano, Ente per le Nuove Tecrologie L Energia c L' Ambicrte (ENEA), Rome, Ialy
ere o ton Laboratory (NRL), Christchurch, New Zealand

Stefuan Vynckier, Catholic Uriversity of et

PUBLISHED BY THE IAEA ON BEHALF OF IAEA, WHO, PAHO, AND ESTRO

EEE gk

ST n——— . .7\

21 May 2001 (V.10A)

NIEUW KOOKBOEK 1941
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IMRT as an example

[- Phase 3:]

- Finally we have tools for pre-treatment and in vivo dosimetry

» Patient specific QA

- Patient-specific pre-treatment QA and in vivo dosimetry are performed for every
patient using the PerFraction platform (Sun Nuclear), which includes:

Actions

Activate Patient

Lung R < @ 00000 >
Edit Patient Information

[ J
' \
\ Delete Patient

= |ndependent MU calculation,

= Dose transmission measurements, pre-treatment,\

= Dose transmission measurements, during treatment (in vivo)
.". ;.' “.‘r;e:w’r-:rk"
iridium
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IMRT as an exam

* Patient specific QA

e

“ Point Dose

Rel Dose DIf (%)

Abs Dose DI (¢G)

Searcn Radus (mm

@ 2D Analysis

Ao Algn

oISt (om) ¢

20 Nomn Global

Fraction 1 (12

Not Avalabie ©

@ 3D Analysis.

Galciated On

DVH
STRUCTURE NAME
W ChestWall
] M Esophagus_05
¥ W GreafVessels
r W Heart
i Lungs
v W FTV
w W SpinalCord_05
BODY.

0,00 Gy
0,01 Gy
0,01 Gy
0,01 Gy
0,01 Gy
10,41 Gy
0,00 Gy

000G,

MAX

7,97 Gy

1,50 Gy

1,84 Gy

2,026y

13.75 Gy

1375 Gy

2,26 Gy

13,75 Gy

Overall Gamma

93.07%

G3.395,0

Delivered (X

Ditterence [EXI

Expected B
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Outline

* The process of implementation and regulations

°98 o
Ceen. oo
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Radiotherapy ... possibilities Today

* Margin reduction

- Dose escalation

- Conformal avoidance

* Simultaneous Integrated Boost (SIB)

* Reviewed dose fractionation (SBRT)

* Adaptive Radiation Therapy (ART)

 Re-irradiation

°98 o
Lt DK

. I .
,'-'.',' erie e " et

e o I @ netwerk

Topzorg in radiotherapie
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What are we lookin’ for?

* Ensuring that what has been planned really has been delivered !!
- ... for each patient!!
- ... every fraction!!
- ... in a safe way!!

| Due to the complexity of Radiation Oncology, QA and safety is
more than pre-treatment verifications, but process oriented.

LX)
s’ e @ netwerk
iridium

Topzorg in radiotherapie
LI .oy
Dy e
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Risk management

Local triggers
Intrinsic defects
Atypical conditions

Latent failures
at the managerial
levels

LA Holes left by
previous
maintenance

~ ] and/or
[ “normal”
_»violations

Trajectory of
accident
opportunity

Defence-in-dept

Psychological
precursors

Back to the future - Dirk V

Figure 1. The Swiss cheese model of accident causation

i1, 2000b]

Transfer
guidelines

Lack of supervision

Improper ventilation
technique

Communication

Patient
Develops ARDS

Inadequate patient monitoring

Inadequate trasning and
staffing skills mix



Risk analysis

* Retrospective risk analysis: root-cause analysis
- INCIDENT REPORTING: ROSIS, PRISMA, SAFRON

* Prospective risk analysis: process analysis
- (H)FMEA: Healthcare Failure Mode and Effects Analysis

* Proper education, proper staffing levels, transparent communication,

RSt et
e o I @ netwerk
Topzorg in radiotherapie
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Prospective risk analysis ...

* Installing new linac
- 11 process steps, 362 risk sources, 40 action points

* HDR afterloader

- 11 process steps, 289 risk sources, 10 action points

* 5 year revision of CT-sim
- Still 16/45 open aciotn points ... (!)

* New TPS

- 29 process steps, 527 risk sources, 142 action points

[ Time consuming ... J

_'-'.',' LIRS
s’ e d @ netwerk
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Risk management process

* Finally, some commercial tools become available

.. SO, no more excuses.

myQA PROactive """
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Some Yogi wisdom ...

* “If you don't know where you're going, ...”

. heele s
RO ATIERA
P .d.nmwnrk
Topzorg in radiotherapie
. . -
- - e ®
SO

Back to the future - DIrk V




Some Yogi wisdom ...

* “If you don't know where you're going, ...
you might not get there.”

. heele s
CR RS
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About new developments

* To quote Terry Pratchett:

- “New developments cause a rethink. If
this bothers you, consider how much
damage is being done to the world by
people for whom new developments do
not cause a rethink.”

* The danger might be that the focus is
too much on the innovation, less on
(safe) implementation.

A TR
e o I @ netwerk
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About new developments

* To quote Prof. Dr. Steve Webb:

- The true challenge is to develop the wisdom to know when to select
which [treatment modality] in the clinic.

.......

4 . '\\

CONTEMPORARY AT

_'-'.',' LIRS
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So, where’s the catch?

WHERE'S THE PATIENT? PATIENT!
ANYONE SEEN THE PATIENT?

é
IISEENDU HAVE THE MACHINE m!%
GOESLPING." THIS IS MY FAVDURITE.

oooooo
.......

D TT R AR
.......
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Introducing new technologies/techniques

The most important thing to a patient is
not the availability of some high
technology device, rather it is the ability of
a team of physicians, physicists,

dosimetrists and therapists to use a
technology with skill for the benefit of the
patient.

Dr. Marc Edwards

It’s the TEAM not the BEAM !!!

032872,
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