— EFOMP Science Committee —
Update on the activities 2017-2018

Turku NMO winter seminar, 18 Jan 2018

MikaKortesniemi
Chair of the EFOMP Science Committee

23 - European Federation of Organisaions for Medical
e HELSINKI UNIYERSITY i ; Physics
EFECITIF e HELSING UNNERSITY TS medical imaging Center

Adjunct Professor, Chief Physicist, PhD EFOMP Council meeting in York — September 2017
HUS Medical Imaging Center, University of Helsin!

Activities in the EFOMP Science Committee Activities in the EFOMP Science Committee
- Top 10 list of period 2017-2018 - - Top 10 list of period 2017-2018 -

. WG management & follow-up form (including names, - CBCT protacal publication

responsibilities, roles, milestones, deliverables, timeline) . DICOM WG status
. Artificial intelligence and deep learning in medical . EFOMP-COCIR ESMPE Prague - January 2018

imaging and in relation to medical physicist profession . EFOMP-AAPM-ICRU committee on breast dosimetry
. Re-structuring of the SC — in relation to SIGs — for more (TG282) proceeds as planned (ICRU publication).

Zﬂf&e\;\(/egtsand explicit use of expertise within committees 10. EFOMP-AAPM joint TG246 on patient dose from

diagnostic radiation: report is currently under a revision
. ECMP 2018 planning by the AAPM. The revision will be sent to EFOMP for

5. Talks in ECR, EANM, RSNA and MPEC/MEIBioeng comments.

ﬂ WG management table view ﬂ

PROJECT COORDINATION WORKSHEET - Allocation of work, responsibilities, consultation and reporting

Big data and deep learning

*Big data and deep learning will profoundly
change various areas of professions and
research in the future. This will also happen in
medicine and medical imaging.

[Mika Kortesniemi (MK) - HUS Medical Imaging Center, FINAND

*Patient specific optimisation (in a clinically
relevant way) requires big data analysed by Al.

e . . «As physicists, we should pursue beyond the
B o v B e concept of quality, to extend our methodology
= = - towards measuring the diagnostic value in
= - terms of outcome.

Mika Kortesniemi | Finland



Big data and deep learning

«In order to make sensible system from the
vast heterogeneous big data, data quality
control and validation are prerequisites for
further analysis.

*As medical physicists, quantitative aspects of
data are firmly within our field of profession.

eIt is in our interest to ensure that our
professional roles, education and
competence will follow this global
development.
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Quantification of Imaging Quality
in Terms of Care Outcome

RSNA RC324C - Chicago, USA — 28 Nov 2017

What Physics Brings to Value-based Care: Measurement and Quantification of Quality in
Imaging Practice

10:00 AM | RC324 | Room: 84038

phy and i of Value in Value-based Imaging
Rebert Saunders JR, PhD

Quantification of Imaging Quality in Terms of Individualized Radiation Dose and Image Quality

Enhsan Samei, PhD

Quantification of maging Quality in Terms of Care Outcome
Mika _Kortesnieni PhD
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3 .
J Proposal of the re-structuring of the SC for
more coherent and explicit use of expertise
within committees and WGs

« Issue is related to the level of EFOMP statute and its update
in the future.
* SC members will be contacted through email and thus if

someone is not available, we may request replacements
through NMOs.
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Purpose of the EFOMP QA protocols

¢ One of the aims of EFOMP is to encourage
exchanges between the National Member
Organisations and disseminate professional and
scientific information through publications and
meetings.

The purpose of the quality assurance protocol
series is to develop a minimum set of easily
implemented quality control tests on diagnostic
and therapeutic systems that can be used to
assure the performance of a system within a set
and acceptable range.

Mika Kortesniemi | Finland
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ﬂ CBCT QC protocol

* The most recent EFOMP working group document
is the Quality control in cone beam CT (CBCT)
protocol, published Sep 2017, presenting
procedures for quality control of CBCT systems
used for dental, radiotherapy, interventional

radiology and guided surgery applications.

« It was created as a collaborative effort with
ESTRO and IAEA, hence called the EFOMP-
ESTRO-IAEA protocol, as a result of the
experience and knowledge of an international
group of leading medical physics experts.




CBCLpiotocol,publication CBCT protocol publication — Chapter 3, 1Q
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Quality control in cone-beam computed tomography (CBCT)

Figure 3.2.1.Illustration of geometrical measurements on the DIN phantom. The 90-degree angle (1) and
the 60 mm-side of the air gap (2) can be used to check the linearity in the xy-plane.

EFOMP-ESTRO-IAEA protocol

Freeware tip: To measure angles and distances in the DICOM image, the freeware Image)® can be used.
For this purpose, select the straight line or the angle tool, click on the image object that you want to
measure (see Figure 3.2.1) and select “measure” on the Analyze menu. A pop-up window containing a
table of results will show the values of the angle and/or the length on the right columns.
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CBCT protocol publication

ﬂ CBCT protocol publication — Chapter 5,

Radiation output

the longitudinal size of the scanned volume is user-defined. For the data acquisition, the exposure parameters for
a standard patient are used following indications of the manufacturer. If the x-ray device makes use of an
automatic exposure control, it is necessary to manually enter the appropriate exposure parameters.

doWand(H/2,W/2);
run("Measure");
x_c=getResult("X",nResults-1);
Iz

getResult("Y",nResults-1);

resetThreshold;

J/ereate an internal Clipboard for each stack image (ROI 128 px x 128 px)

J/subtract ROI mean pixel value
//compute Fourier Transform (FT) and [FT|~2
d=128; //RO size in pixel

angiography CBCT (right) and a CBCT in radiotherapy. Used with perm

respectively.
o ) ) ” 4 fori= 1; i< Nim#1; i++){
The advantage of this simple measurement is that it enables the calculation of a dose quantity, Droy, which takes i
into account the kind of geometry, size of the field of view and rotation angle. This quantity is an estimation of G
the average dose calculated over the diameter of the FOV, and it can be determined from the Ky(FDD)using a makeRectangle(x_c/w_pxd/2,y_c/h_px-d/2,4,d);
simple geometrical relation: run(*Copy");
5 run("Internal Clipboard");
Droy = Kai(FDD) -2 -, [5.1] 25 Lun("32-it")
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ﬁ DICOM proceeding - WG-28 (Physics)

« Current Radiation Dose SR contains only information about the x-ray
system or information the x-ray system can determine, e.g.:
« radiation output, geometry, x-ray source, detector system, etc.

« Estimation of patient/organ dose requires knowledge of:
— Radiation beam characteristics
— Models of the patient/organs
— Models of radiation interaction within the patient

» Methods to do patient dose estimations are being developed and
improved continuously
— storage of these estimations in a different object would allow more

versatile utilization of the data Francisco Sureda

EFOMP-COCIR ESMPE Prague - January 2018

Connectionto AAPM-EFOMP TG246

Patient specific
organ doses

. an
MC-simulations

& patient specific model 4
Anthropomorphic
organ doses

Patient size specific local dose units
(e.g. SSDE(2))

Patient size specific global dose units
(e.g. SSDE|

Modality specific dose units
(e.g. CTDIvol, DLP)

EFOMP Board meeting in York — September 2017
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Coming up: ESMPE-COCIR @ Prague (Jan), ECR @ Vienna (Feb-Mar),
EFOMP Board Meeting @ Bari (Apr), ECMP @ Copenhagen (Aug)

Mika Kortesniemi | Finland

‘The EFOMP and COCIR (The European Coordination Com-
mittee of the Radiological, Electromedical and Healthcare
the C:
Medical Physicists and the Department of Dosimetry and.
Application of lonizing Radiation of Faculty of Nuclear
Sciences and_Physical  Engineering, Czech Technical
University in Prague would like to invite you to the next
ESMPE CT 2018,
The school will be aimed:at advanced tasks connectéd.
with Computed Tomography: The school will cover the.
main physics aspects of the,CT technology, Dosimetry.
and Optimization.
This edition is jointly organized by EFOMP and COCIR.
. Jraere i

Computed Tomography.
Technology, Dosimetry, Optimization.

January 25 - January.27, 2018, Prague, Czech Republic

ﬂ EFOMP-COCIR ESMPE Prague - January 2018
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ESMPE European School for Medical Physics Experts

Content

State of the Art of CT Imaging - Image quality
d

in CT- from traditional FBP toterative methods

Tube Current Modulation - Automatic kV Selection -
Iterative Reconstructions - How it is implemented in
different makes and model of state of the art scanners.
How to configure the relevant parameters during
acquisition. Future perspectives

CT Dosimetry - Patient Specific Dosimetry - Managing
sieqr AECT dose tacking systems < CT DR
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New EFOMP SC Chair Yolanda Prezado (SEFM) steps in 1.1.



