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Objectives of the lecture

* The roles and responsibilities of an MPE in RT

e The role of the MPE in the audit team
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The roles and responsibilites of the MPE in radiation oncology

Setting Up a
Radiotherapy Programme:

Clinical, Medical Physics,
Radiation Protection and Safety Aspects

ESTRO

International Atomic Energy Agency

CORE CURRICULUM
FOR MEDICAL PHYSICS
EXPERTS IN
RADIOTHERAPY

Clinical Training of
Medical Physicists

Specializing in
Radiation Oncology

31 RevisedEdition

www.estro.org | www.efomp.org
TRAINING COURSE 5ERIE53 z
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Training of the MPE in radiation oncology ESTRO

CORE CURRICULUM
FOR MEDICAL PHYSICS
EXPERTS IN
RADIOTHERAPY

A huge variation across European countries ...

PRE-EDUCATION

EDUCATION AND TRAINING MPE CONTINUING
CERTIFICATION PROFESSIONAL

BSc degree * Duration of at least 4 years to SEVIELGETET 3" RevisedEdition
(predominantlyin Physics) obtain the competences By competent (CPD)
(CanMEDS roles) to become an authorities as
independent specialist MPE in Medical following
* The trainee appointedas a paid Phvsics European
MSc degree # resident » speZiaIity » guidelines
(Physics or Medical Physics) Training in one or more (one or more
= subspecialties of Medical Physics subspecialties) e | e
BSc + MSc * Training conductedin a
(includingin total at least hospital/healthcare facility
180 ECTSin Fundamental accredited by the competent
Physics and Mathematics) authority
* Training facility and quality of the Physics and Imagiag in Radiaton Oncology 11 (2019) 71-75,

MPE training regularly audited by
the competent authority

Contents lists available at ScienceDirect

Physics and Imaging in Radiation Oncology

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

Editorial

Adapting training for medical physicists to match future trends in radiation oncology™ L)
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The roles and responsibilites of the MPE in radiation oncology

Typically equipment oriented ...
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The roles and responsibilites of the MPE in radiation oncology

But it’s much more

* Ensure technology is used for the benefit of patient
* Ensure equipment is appropriate and safe

* Technology and beyond ...:
 Computing, scripting, and ICT issues in general
* Prevention of accidents, pro-active risk analysis
* Imaging: integration, QA, registration, ...
* Margins, patient set-up and motion management (IGRT-SGRT)
* Up to date dosimetry and QA
* Fast and safe uptake of innovative treatments
* IMRT / VMAT / SGRT / SBRT / SRS /UHDR /ART /...
 Brachytherapy/intra-operative radiotherapy/ TBI / TSEB /...

¢ Tralnlng! L” expérience cruciale, F. Schuiten

* The medical physics team is part of the RT-team ... no strict boundaries
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The role of the MPE in the audit
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An interesting guide

IAEA-TECDOC-1543

I TECDOC 1543

Il Physicists involvement in QUATRO
Pati Iated g On-site Visits
atient related procedures 10 Radiotherapy Centres:

Equipment related procedures Medical Physics Procedures
Assess me nt Of tra i N i ng p rog rammes Quality Assurance Team for Radiafion Oncology

(QUATRO)

Il Physical measurements within the program
IV Conclusions and tie in with the team

LY 1AEA

Inmtermational Atomic Energy Agency

March 2007
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An interesting guide
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More interesting literature

IAEA-TECDOC-1583

Commissioning of Radiotherapy
Treatment Planning Systems:
Testing for Typical External Beam

Treatment Techniques
Report of the Coordinated Research Project (CRP) on

IAEA

Imternational Atamic Energy Agency

January 2008

Volume 10 No 1 2010

Journal of the ICRU

ISSN 1473-6691 (print)
ISSN 1742-3422 (online)

ICRU REPORT 83

Prescribing, Recording, and Reporting
Photon-Beam Intensity-Modulated
Radiation Therapy (IMRT)

OXFORD JOURNALS

Volume 14 No. 2 2014

OXFORD UNIVERSIT

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
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Prescribing, Recording, and Reporting
of Stereotactic Treatments with Small
Photon Beams
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Dosimetry of Small Static
Fields Used in External
Beam Radiotherapy

An International Code of Practice for
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American Association of Physicists in Medicine
Radiation Therapy Committee Task Group 53:
Quality assurance for clinical radiotherapy treatment planning

Benedick Fraass®

University of Michigan Medical Center, Ann Arbor, Michigan
Karen Doppke

Massachusetts General Hospital, Boston, Massachusetts

Margie Hunt

Fox Chase Cancer Center, Philadelphia, Pennsylvania

and Memorial Sloan Kettering Cancer Center, New York, New York
Gerald Kutcher

Memorial Sloan Kettering Cancer Center, New York, New York
George Starkschall

M. D. Anderson Cancer Center, Houston, Texas

Robin Stern

University of California, Davis Medical Center, Sacramento, California

Jake Van Dyke
London Regional Cancer Center, London, Ontario, Canada

(Received 15 December 1997; accepted for publication 4 August 1998)

In recent years, the sophistication and complexity of clinical treatment planmng and treatm
planning systems has increased si i including three-di (3D) tre
ment planning systems, and the use of conformal treatment planning and delivery techniques. T}
has led to the need for a comprehensive set of quality assurance (QA) guidelines that can be appl;
to clinical treatment planning. This document is the report of Task Group 53 of the Radiati
Therapy Committee of the American Association of Physicists in Medicine. The purpose of t}
report is to guide and assist the clinical medical physicist in developing and implementing
comprehensive but viable program of quality assurance for modem radiotherapy treatment pl

Radiotherapy and Oncology 197 (2024) 110345

Contents lists available at ScienceDirect

Radiotherapy and Oncology

ELSEVIER journal homepage: www.thegreenjournal.com

Original Article

A joint ESTRO and AAPM guideline for development, clinical validation
and reporting of artificial intelligence models in radiation therapy

[
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ning. The scope of the QA needs for treatment planning is quite broad,
definition of patient anatomy, 3D beam descriptions for complex beams including multileaf co
mator apertures, 3D dose calculation algorithms, and complex plan evaluation tools including d
volume histograms. The Task Group an for the task
creating a QA program which is individualized to the needs of each institution and addresses

issues of acceptance testing, commissioning the planning system and planning process, rout
quality assurance, and ongoing QA of the planning process. This report, while not prescribil
specific QA tests, provides the framework and guidance to allow radiation oncology physicists
design comprehensive and practical treatment planning QA programs for their clinics. © 19
American Association of Physicists in Medicine. [S0094-2405(98)03410-5]

Key words: treatment planning, quality assurance, 3D treatment planning

Quality assurance for image-guided radiation therapy util
technologies: A report of the AAPM TG-179

ing ¢

The University of Manchester, Manchester, UK
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¥ Radiation Medicine Program, Princess

. Universiy of Toronto, Toronto, Canada

ARTICLE INFO ABSTRACT

Background and purpose: Artificial Intelligence (AI) models in radiation therapy are being developed with
Keywords:

ﬁci:l’lnl:lli sence increasing pace. Despite this, the radiation therapy community has not widely adopted these models in clinical
Decp learning - practice. A cohesive guideline on how to develop, report and clinically validate Al algorithms might help bridge
Machine Learning this gap.

Abbreviations: AAPM, American Association of Physics in Medicine; AL Artificial Intelligence; ASTRO, American Society for Therapeutic Radiation Oncology;
AUC, Area Under the Curve; CLAIM, checklist for Al in medical imaging; CLAMP, checklist for Al/ML applications in Medical Physics; CNN, Convolutional Neural
Network; CT, Computer Tomography; DL, Deep Learning; DVH, Dose Volume Histogram; EPID, Electronic Portal Imaging Device; ESTRO, European Society for

18Y; GAN, Generative Adversarial Network; IMRT, Organ At Risi; ML MLC,
MultiLeaf Gollimator; MR, Magneti Resonance; MRF, Magnetic Resonance Fingerprinting; MKI, Magnetic Resonance Imaging; NTCP, Normal Tissue Complication
Probability; PROBAST, Prediction model Risk Of Bias ASsessment Tool; psQA, patient-specific QA; QA, Qualuy Assurance; RO, Radiation Oncologist; RT, Radiation
‘Therapy; RTT, Radiation Therapist; TCP, Tumour Control Probability; TNM, Tumour, Node, Metastases; TRIPOD, Transparent Reporting of a multivariable prediction
model of Individual Progaosis Or Diagnosi; UICC, Union Internationale Contre le Cancer; VMAT, volumetsic modulated ac technigue.
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Purpose: C ial CT-based image-guided radioth
management of geometric variations in patient setup ar
provides consensus recommendations for quality assuran
patient treatment fidelity for such systems.

Methods: The AAPM TG-179 reviews clinical implemd
commercially available CT-based IGRT, each with t}
physics. The systems described are kilovolt and megave
CT-on-rails. A summary of the literature describing curre
Results: This report proposes a generic quality assurance
effort to provide a vendor-independent program for clinif
repeated quality control tests form the basis of the proposeq
Conclusion: A program for quality control of CT-based if
with focus on geometry, image quality, image dose, system of
tion with respect to reports from the AAPM TG-101, TG-1
© 2012 American Association of Physicists in Medicine. ]

Key words: quality b CT, fan-b
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Thelef01e an adequate level of QA mdependent verification and quahty audlt are necessary for

these redundancies include:

(a) Dual monitor chambers. back-up timers. independent safety and interlocking systems. etc. in
equipment design:

(b) Independent checking of beam calibration and external audit of beam dosimetry:

(¢) The use of more than one measurement technique and the comparison of the sets of results in the
measurements of beam characteristics:

(d) The comparison of mput data to output at many levels in comparing the patient information in a
computerised verification system:

(e) Independent checking of patient set-up parameters by more than one radiotherapy technologist:

(f) The use of in vivo dosimetry.
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Practical considerations

* Itisimportant to interpret this with the facility to be audited in mind and with due consideration of the
stated objectives of the audit.

* How is the Medical Physics Team Organized?
* Who are the members: MPE’s, trainees, MPA’s, engineers, ICT, ...?
* How isinternal communication organized (structural meetings, agenda’s, minutes, ...)?
* How are the tasks and responsibilities organized?
* How is training organized?
 Documentation and procedures: version management, action levels, ...

ST
:
'.//

* How is the MP-team integrated in the RT-team?
e Communication flows
e Structural interdisciplinary meetings?
e Strategic meetings?
* Patient safety, incident reporting, pro-active risk assessment?

* How is the MP-team connected with stakeholders outside the RT department?
e |CT!
 Technical departments and maintenance
 Manufacturers and service of equipment
 Medical imaging and nuclear medicine departments
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Practical considerations

Follow the patient’s care path: where and what is the MPE’s role?

Patient data Calibrati
(CT, MRI, PET, ... QA?) SUBIAHON Data transfer

Beam characterization Updates
Tumor localization,
segmentation, C
o o - yvber safety, GDPR,
prescription, objectives, Radiation Safety VDR, Automation, Al ...
: o B lling,
Machine Specific QA S mode. 11, G28E
calculation, ...
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Practical considerations
: e

Observations

Equipment:
 Observe warm-up procedures
 Observe MSQA if possible
* QObserve absolute dosimetry if possible
 Check QA-equipment (and QA of QA equipment)
* Verify trending, traceability, dosimetry audits, ...

Treatment planning and treatment:

* Observe specific plans
 Verify PSQA flow (independent dose calculation, PSQA measurements, IVD: tolerances/action levels ...)

e Observe simulation and treatments

Documentation / procedures:
 Check procedures and version handling

Check QA documentation, analysis, trending, actions
* Procedures for maintenance and breakdowns
* QA scheduling
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Practical considerations

Observations

* Checklists

 Review of documentation
e Discussion with local staff
 Observation of practice

e Limited measurements
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Practical considerations

Access to resources

* Library?

* |nternet?

* Colleagues?

 Conferences?
 Continual education, courses?
* Internal training, Journal Clubs?
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Practical considerations

* Not just a luxury, but an obligation towards the patients
* Physicists should be included in clinical trials

* Quality assurance is essential in clinical trials

* Helps with training

* Provides motivation
(and possibly even additional resources through companies, universities, research grants, ...)

* Improves quality and innovation



Summary

e (QObserve

* Follow the patient’s care path
* Verify if MSQA and PSQA are complementary (not redundant)

* Check communication, procedures, action levels

* Check integration/interaction (within department, with stakeholders)

* Check tracebality of dosimetry, external audits, incident reporting,
FMEA, E2E testing, automation/scripting/updates, ...



P\ Catalan Clinical Audit
@)

Network for Quality Improvement

"I.’ in Radiotherapy

ANY
QUESTIONS?
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