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Editorial

Editorial
Dear Readers,
when the final copy was prepared, I was delighted to see the wealth of interesting news in a frame of splendid images contained in this
Summer 2019 issue of the EFOMP European Medical Physics News, which the editorial board prepared for you all.
The cover page of this issue honors medical physics in Croatia: its status is illustrated in the article on p. 12, while news from the Czech
Association of Medical Physics are on p. 16.
You can find news from the last EFOMP Board meeting in the Netherlands, on p. 5. The Board’s meeting at the Woudschoten Conference Center was absolutely pleasant under the exquisite hospitality of the Dutch Society of Medical Physics: a young, enthusiastic
community of medical physicists!
In the last months EFOMP decided to start several Working Groups: on p. 8 you can find an introductory report by Dr. Ruben van Engen, Chair of the group in charge of producing a protocol for quality control of digital breast tomography systems.
We welcome our new member of the Communications and Publications Committee, dr. Emer Kenny from Ireland (p. 9).
News from the Professional Matters Committee are sent by its Chair, Dr. Ad Maas (see his article on p. 10).
News of the next ESMPE events and EUTEMPE-net are illustrated, starting from p. 17.
Starting from p. 22 you can find reports from a number of European scientific events, including EuSoMII, ESMRMB, ECR, ISMRM.
The section “EFOMP Company member news” contains articles from RTI (page 31) and from RTsafe (page 33).
Important scientific news are sent by Dr. Sebastien Incerti on p. 36, about new important developments in the Monte Carlo Geant4-DNA community.
What medical physicists do in their free time? This section (care of our Editor C. Caruana) contains articles on Medical Physics and Music
(p. 47), Medical Physics and Yoga (p. 48), Medical Physics and role playing games (p. 50).
May I keep on reminding our important meeting for 2020, the next 3rd European Congress of Medical Physics, Turin, Italy, 24-26 September 2020, as announced also in this issue: we anticipate a very very large participation to our Congress, in the nice environment of
Turin (See p. 4).

The Editorial Board of EMP News thanks all contributors of the articles of this Summer 2019 issue!

Please subscribe for your free copy of EMP News, at
Subscribe to EFOMP announcements
Paolo Russo, Editor-in-Chief & Your editorial team (pubcommittee@efomp.org).

European Medical Physics News, 30 May 2019.

Paolo Russo

Efi Koutsouveli

Markus Buchgeister

David Lurie

Mark McJury

Marco Brambilla

Carmel J. Caruana
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Third European Congress of Medical Physics in 2020

It is our pleasure to welcome all European colleagues to participate in ECMP 2020 which is the third European Congress
of Medical Physics, organized by EFOMP. The congress will be held in Torino, Italy, 24-26 September 2020. Following the
successful second congress, ECMP 2018 in Copenhagen, we are looking forward to an inspiring congress with an increased
number of colleagues from all medical physics disciplines.
The ECMP 2020 slogan is “Embracing change and sharing knowledge”.

Fig. 1: The Mole Antonelliana tower and the Alps, two symbols of Torino.
(Photo: City of Torino - Enrico Aretini)

The slogan stems from two important principles of every medical physicist’s work and successful operation. Our
profession has always been constantly moving along with the
new physical, technological, and quantitative methods emerging to support medicine. In our field, the state of change is
a norm, not an exception. On-going professional education
and development is needed to adjust ourselves to progress
in the wide range of physical and computational methods
and technologies. During recent years, we have witnessed
even more rapid advancements in many areas, such as artificial intelligence, which calls for further reassessment of our
professional development, roles, and education. We should
embrace this change by using our expertise and updating our
knowledge.

Continuously developing expertise and knowledge does not happen in isolation. After all, all remarkable achievements are
built on the shoulders of others. Understanding this connection should also motivate us to build bridges between colleagues,
and among our various disciplines. This means sharing our knowledge and experiences. The best thoughts which are shared
are powerful drivers of improvements and entirely new inventions. Sharing ideas between medical physics disciplines also
continues to be one of the keys to keep up with our evolving role in both research and clinical work. This is also the fundamental motivation to organize the ECMP congress.
We would like to express our gratitude to AIFM - the Italian Association for Medical Physics - and to their President Michele
Stasi for hosting the event, and for choosing the excellent venue at the modern and easily-accessible Lingotto Conference
Centre. The venue represents in itself the principle of change, as the centre has been converted from Fiat’s first major car
factory into a modern conference centre, designed by Renzo Piano. Although the conference will take place next year, now
would be a good time to reserve the dates 24-26 September 2020 in your calender! You can find further information on the
congress web page (www.ecmp2020.org) and the EFOMP web page (www.efomp.org) as well as social media (LinkedIn,
Facebook, Twitter, Instagram) for constant updates. Abstract submission for ECMP 2020 will open on 24th September 2019.
Welcome – Benvenuti

Dr. Mika Kortesniemi
Dr. Mika Kortesniemi works as the Chief Physicist and Adjunct Professor in the HUS Medical Imaging Center, University of Helsinki, Finland.
His professional focus is on the quality assurance, dosimetry, optimisation and radiation protection in x-ray modalities, especially the evolving
CT technology. The research work is primarily related on radiological optimisation, utilizing anthropomorphic phantoms and Monte Carlo
simulations. Dr Kortesniemi is the past chair of EFOM Science Committee. In addition to his primary position in HUS Medical Imaging Center,
Dr Kortesniemi is also involved in IAEA, ICRP and ESR collaboration, and quality audits in radiology.
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EFOMP Officers’ Meeting Spring 2019

EFOMP Officers’ Spring meeting took place in Zeist, the Netherlands hosted by the Dutch Society for Medical Physics, the
NVKF, during its Spring Conference. The Spring Annual Conference of NVKF was held in the beginning of April with the
theme: “Crossing borders” at the Woudschoten Conference Center, situated in the middle of a forest area near the city of
Utrecht (Fig 1).

Fig. 1: ‘Crossing borders’ in Zeist. Left to right Oscar Casares Magaz, Efi Koutsouveli, Ad Maas, Marco Brambilla, Jaroslav Ptacek, John Damilakis, Adriaan Lammerstma, Anja Almen, Yolanda Prezado, Ayyakkannuu Manivannan, Paolo Russo
© E.Koutsouveli

The Dutch annual conferences started in 1980 gathering no more than 50 medical physicists in a small hotel in a rural part of
the country. Ten years later parallel sessions were introduced which attracted many more attendees. Nowadays more than
half of the Dutch medical physics community participates in the NVKF Spring Conference, with the latest in Woudschoten
being attended by 325 colleagues.
The present conference had a broad spectrum in the plenary sessions and thematic parallel sessions. Topics included advanced therapy options and challenges, imaging protocols and biological models, radiation protection, the physics of safety, operating room technology, intensive care medicine, clinical audiology, videology, neurophysiology, deep learning, CE conformity
issues and hospital-made medical devices and many more subjects belonging to the extensive field of medical physics (Fig 2).

Fig. 2: Many thanks to the Woudschoten Team: Lieke Poot, Alina van der Giessen, Germaine Jongen, Robbert-Jan Miserus, Edwin van der Wal, Bastiaan van Nierop, Maurice Janssen and Pieternel van der Tol (missing from the picture) © E.Koutsouveli
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EFOMP officers attended and contributed in specific sessions held in English during the conference and with this meeting a
bridge was created between the EFOMP board and NVKF members for exchanging experience in the areas of profession,
science, education and training. A leadership EFOMP – NVKF meeting also took place, where topics such as engagement
of Dutch Medical Physicists in the EFOMP committees & working groups, and joining forces at a European level have been
discussed. At the poster area, the work of the joint EFOMP – AAPM working group on X- ray Breast Imaging Dosimetry and
the establishment of an EFOMP working group to develop a quality control protocol for breast tomosynthesis systems, were
displayed (Fig.3).

Fig. 3: The poster area © E.Koutsouveli

During the EFOMP board meeting a detailed presentation was given about the training programme and registration scheme
in the Netherlands: its structure (number of residents, financing process, clusters of training facilities), the independent organisation for accreditation, certification and registration (OKF) and training curriculum.
EFOMP officers also joined NVKF‘s social events, such as ‘Happy hour at the bar’, dinner with a warm Dutch welcome and
delicious traditional food. An after-dinner speech was given by Prof. Ionica Smeets a Dutch mathematician, science journalist, and professor in science communication at Leiden University, on the topic ‘Numbers without borders’.
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After the conference sessions and before dinner, participants could relax by following one or all three well-planned walking
routes in the Zeister woods, an oasis of calm filled with birds, squirrels, deer and small lakes.
The conference fulfilled its mission of ‘crossing borders’ between specialties, disciplines, different cultures, imaging and treatment modalities, care and cure, and has built bridges between Medical Physicists working in different areas of research and
daily clinical practice.
The EFOMP president and officers express their gratitude to the NVKF President Dr. Lieke Poot and the members of the
organising committee for the perfect organization and hospitality provided by all Dutch colleagues during EFOMP’s Spring
Officers meeting. The time spent by the organizers in arranging such a perfect accommodation and service during the whole
time of our presence in Zeist was greatly appreciated as well as the Dutch gifts: the authentic Boerenkaas Gouda cheese and
Stroopwafels, the famous caramel-filled waffles.
EFOMP officers and National Member Organisations’ delegates will meet again this year in October in Warsaw, Poland during the EFOMP Annual General and Council Meeting.

Efi Koutsouveli
Medical Physicist at Hygeia Hospital, Hellenic Healthcare Group, Athens, Greece
Vice President of the Hellenic Association of Medical Physicists (HAMP)
EFOMP school board member (ESMPE)
EFOMP Internet Manager
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Establishing an EFOMP working group to develop a quality
control protocol for digital breast tomosynthesis systems
The first study on Digital Breast Tomosynthesis (DBT), a pseudo 3D technique in X-ray breast imaging, was published in
1997 and developments have gone fast since. All major vendors are currently marketing DBT systems and DBT systems are
already used in hospitals/radiology practices and are being considered for use in European breast cancer screening programmes. Therefore there is a need for Quality Control (QC) protocols to ensure the quality and dose level of DBT systems.
In digital mammography several European QC protocols exist, with differences on essential points. This is undesirable and
may lead to confusion. Therefore it has been agreed that the development of QC protocols for DBT systems will be solely
under the EFOMP flag and that a working group will be set up. Last December a call was launched in which individual physicists could express their interest to participate in the working group to develop a QC protocol for DBT systems. Out of the
35 respondents the following members, consultants and observers have been chosen based on experience and country of
residence (only one member and two consultants per country are allowed).
Members: Ruben van Engen (NL), Paola Baldelli (IE), Margarita Chevalier (ES), Paola Golinelli (IT), Patrice Heid (FR), Alistair
Mackenzie (UK), Nick Marshall (BE), Kristin Pedersen (N), Stephan Schopphoven (DE)
Consultants: Hilde Bosmans (BE), David Dance (UK), Hugo de Las Heras (DE), Oliver Diaz (ES), Niall Phelan (IE), Valentina
Ravaglia (IT), Paolo Russo (IT), Julie Sage (F), Ioannis Sechopoulos (NL), Ken Young (UK)
Observers: Simona Avramova-Cholakova (UK), Mauro Campoleoni (IT), Tormod Egeland (N), Richard Elek (HU), Lesley
Grattan (UK), Melissa Hill (FR), Christopher Hoog (FR), Elizabeth Keavey (IE), Alessandro Loria (IT), Nicoletta Paruccini (IT),
Massimiliano Porzio (IT), Veronica Rossetti (IT), Antonio Sarno (IT), Concetta Stancampiano (IT), Allessandro Savini (IT),
Alberto Torresin (IT), Constantinos Zervides (CY)
In the development of the protocol the following challenges are foreseen:
1.	
A new universal breast dosimetry is being developed (AAPM/EFOMP Taskgroup 282) with accompanying
phantoms (AAPM/EFOMP Taskgroup 323). These need to be implemented in the protocol and will require other QC tests to be adapted as the dosimetry model of the breast is used as the basis of several other
QC tests. The DBT working group will be in close contact with both AAPM/EFOMP working groups.
2.	

Some DBT systems use non-linear image reconstruction/processing techniques, which means that the
current methods to quantify image quality are invalid. Model observers are being investigated as tools
to evaluate the quality of non-linear reconstructed and processed images. When available these need
to be implemented in the QC protocol. Several members and observers of the DBT working group
are actively working on the development of model observers in breast imaging, meaning that the working group will be closely informed about development and will ensure a correct implementation.

3.	

It is important that relevant pass/fail criteria will be set for QC tests; for some tests this might not be feasible, but in these cases typical values for specific systems will be given to help local physicists determine whether the system in their hospital is setup correctly. The large amount of experience with measurements
on DBT systems in the working group will facilitate the setting of pass/fail criteria and typical values.

It is expected that a full QC protocol will be available at the end of 2021/beginning of 2012, which protocol could be used as
a guideline for acceptance testing and routine testing of DBT systems.

Ruben van Engen
Ruben van Engen studied applied physics and is currently physics consultant at LRCB. He coordinated the work on the physics chapters of
European Guidelines in mammography, its Supplement and in EUREF. For the Dutch breast cancer screening he is responsible for the technical
quality control protocols, system optimization and typetesting. He has extensive experience in testing all brands of mammography and DBT
systems and is involved in developing model observers for image quality evaluations, the development of a new breast dosimetry method
(AAPM/EFOMP TG 282) with accompanying phantoms (AAPM/EFOMP TG 323). He teaches mammography physics to radiographers,
radiologists and physicists and is a leader of the EUTEMPE course on mammography physics.
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Communications and Publications Committee Member
Communications and Publications Committee news
It was a great delight for me to recently take up a role as a member of EFOMP’s Communications and Publications Committee. Having worked on the Irish Association of Physicists in Medicine’s executive committee as Editor for a number of years
now, I have some experience with organisation communications and publications. I endeavour to use this experience to
positively contribute to the activities of the CP Committee.
As an avid reader of EMP News, I look forward to assisting with article submissions and publication of the newsletter. One
area which I am very excited about and will be focusing on in EMP News is PhD Research in Medical Physics. This section
already started with a few articles in past issues of EMP News and will contain short articles by PhD students in medical physics, describing their research. It will be of much interest for all readers of EMP News to hear about exciting, novel research
being undertaken and changes that might occur in our field as a result of the new studies. Equally, it will be very worthwhile
for researchers to have the opportunity to share their work with a Europe-wide audience. I greatly encourage submissions
for this section of the newsletter, if any PhD researchers would like to submit an article on their work please contact me.
Finally, I’d like to thank Prof. Russo and the entire Communications and Publications Committee for giving me the
opportunity to join their team. I look forward to working with you all.

Emer Kenny
Dr. Emer Kenny is a Senior Medical Physicist in the Mater Misericordiae University Hospital, Dublin. Emer is Editor of the Irish Association of
Medical Physics and serves as an Associate Editor of Physica Medica.
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Medical Device Regulation 2017/647/EU explained
Professional Matters Committee news
Introduction
Directives and Regulations are established by the European Union (EU) in order to create uniformity among and improve
cooperation between the 28 members of the union. Medical Device Regulation 2017/647/EU has a long history. It started
at the beginning of the last decade of the former century with the implementation of the Active Implantable Medical Device
Directive (1990/385/EEC). Device directives (MDDs) in general are aimed at harmonization and free movement of goods
within the European economic area. This directive was restricted to active implantable medical devices. Furthermore, attention was paid to efficacy and patient safety related to the use of these devices. Council Directive 1993/42/EEC was published
three years later and introduced the so-called CE mark (conformité Européenne) for medical devices. This directive was intended to harmonize the laws relating to medical devices within the EU. It was a ‘New Approach’ Directive and consequently, in order for a manufacturer to legally place a medical device on the European market, the requirements of this Directive
had to be met. Both directives were amended in 2007 by 2007/MDD/47/EC. All these directives preceded two recently
published regulations (MDR 2017/745/EU and MDR 2017/746/EU) dealing with almost all medical devices and in vitro diagnostic medical devices respectively. Note that an important difference between a directive and a regulation is that a directive
is a substantial guideline and the regulations are European law. These regulations have to be implemented in national law by
May 2020 for medical devices and May 2022 for in vitro diagnostic medical devices.

The new Medical Device Regulation summarized
The aim of the new MDR is to attain harmonization within the countries of the EU in order to create a free market within
the European economic area. This aspect is mainly directed to manufacturers of medical equipment provided that customers
pay attention to the presence of a CE mark on the purchased products. In the new regulations more attention has been paid
to efficacy and patient safety of medical devices and in vitro diagnostics. EU legislation has been brought in line with technical advances, developments in medical science and practice and progress in politics and law making. To the technological
advances belong the increased use of information technology both in hospital information systems and embedded in medical
devices. There is a marked increase of connecting medical equipment to the hospital information system and we are at the
advent of a widespread use of artificial intelligence in medical systems. Other technical achievements are miniaturization of
surgical instruments, 3D endoscopes, robot surgery, proton therapy, combination of different modalities of diagnostic and
therapeutic equipment (PET/CT, PET/MRI, MRI accelerator), expanded patient monitoring, new implantable devices etcetera. New developments (and awareness) influence the medical practice. To these developments belong quality and accreditation systems (Joint Commission International, CanMEDs), an increasing interest in personal medicine (gender differences,
therapy sensitivity) and last but not least the use of new IT solutions in communication between patient and healthcare provider (hospital portals, remote patient monitoring, electronic consult). There are also political changes which translate into new
legislation like new moral (gender acceptance) and ethical (abortion, euthanasia, recombinant DNA) values. This all creates a
complex and potentially dangerous situation which the new MDR tries to lead in the right direction.

Problems created by the new Medical Device regulation
Notwithstanding the aim of the MDR and the efforts paid by the EU to introduce the MDR carefully, problems appear unavoidable. Some of these are serious problems undermining the implementation of the regulation. The following problems
are worth mentioning:
•
More clinical evidence is needed for class III devices and medical implants and there are further extended demands on
pre-market surveillance. As a consequence, more resources are needed which causes delays and an increase of costs;
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•

The new MDR puts strong constraints on Notified Bodies. At the moment only one Notified Body (the British
Standard Institution, a UK based multinational) has the updated certification needed to evaluate new devices. It
is expected that no more than 20 % of the present Notified Bodies will be ready in time, which is 12 out of 60.
(The president of MedTech Europe, representing the manufacturers, has written an open letter to the European Commission in which he warns against a severe shortage of medical products due to implementation of the
MDR in 2020 and in which he invites the European Commission to meet and find solutions for this problem.)

•

The MDR defines a clear role for all key-players during life-cycle including post-market surveillance and audits. These key-players are manufacturers, distributors, healthcare providers etc. However most healthcare providers have no knowledge of these tasks.

•

Demands concerning transparency and traceability need the introduction of new complicated (IT) systems, e.g. EUDAMED database, unique identification (UDI), implant database/
card, local patient database etc. With only one year to go healthcare providers are hardly capable to have these administrative systems in place before the deadline of 23 May 2020.

•

Uncertainties related to a possible Brexit further complicate these matters.

Is there a role for Medical Physics Experts?
One of the key-players in the application of medical technology is the MPE. The work of the MPE highly depends on the
availability of medical devices and medical supplies. This makes the MPE a key player. The MPE should start to get familiar
with the new MDR and this can be done by education: reading and attending seminars on the subject. Some NMOs are
already working on this and EFOMP will provide further information and makes plans to incorporate this topic in its schools.
Next, MPEs may create awareness amongst other healthcare providers and healthcare administrators if needed. Last but not
least MPEs may take part in local working groups which perform risk analyses for their institution or country. These working
groups have medical doctors, purchasers, economists and legal people as their members. When the risks are known, healthcare institutes are able to take preventive measures to reduce these risks.

Dr. Ad J.J. Maas, MPE
Ad Maas is now a retired medical physicist expert after 35 years working in the Jeroen Bosch Ziekenhuis, a general hospital in
‘s-Hertogenbosch, Netherlands. Since 2018 he is chair of the EFOMP Professional Matters Committee working on a new procedure for
international approval of national registration schemes for medical physicist experts. His main interests are hospital physics, hospital safety,
quality systems, operating room, intensive care and cardiac pacing.
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Medical physics in Croatia – the status of the profession

On October 31 2018, Croatian medical physicists finally became officially recognised as healthcare professionals. It was done
through the new national law on healthcare, in a special article in which medical physicists are mentioned as professionals in
healthcare together with biomedical engineers, biologists in healthcare and other professions which had been struggling for
recognition within healthcare for many years.
Official recognition is of much importance because it opens the door to a change of the status of the medical physics profession, the introduction of the education, training and accreditation programme and the establishment of appropriate qualification framework for medical physicists working in the clinics. According to Croatian law, these changes are not possible without
recognition of medical physics as a healthcare profession.
Medical physics in Croatia has a long tradition. The first involvement of a physicist in a clinic took place back in 1958. It was
late professor Božo Metzger, the founder of the Department of physics at the School of Medicine in Zagreb, who was the
first to start working in the clinic as a medical physicist in the field of nuclear medicine and radiology. Later, as radiotherapy
in Croatia was evolving, more physicists became employed in clinics, and medical physics started to emerge as an inevitable
profession in departments involved in radiotherapy, nuclear medicine, radiology and radiation protection.

Fig. 1: The founding assembly of the Croatian Medical Physics Association – © CROMPA.

So the number of medical physicists was growing, the PhD programme in medical physics was introduced at the Department of Physics, Faculty of Science, University of Zagreb, but there was a lack of structural changes of the profession. As
a result, medical physics in Croatia remained an unrecognised profession without appropriate provisions and qualification
framework.

––

In the last ten years, the number of medical physicists working in healthcare has doubled

In the last ten years, the number of medical physicists working in healthcare has doubled (from nearly 30 to more than 60)
due to the growing demands, mainly in radiotherapy, and the lack of structural organisation of the profession now becomes
an issue.
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More than two decades ago, first efforts towards the official recognition of the profession and introduction of education,
training and accreditation programme were initiated but were rejected by the authorities on the grounds of not being harmonised with the legal provisions. It was the implementation of the EU Council Directive EURATOM 2013/59 into Croatian
legislation in 2017, which strongly demands the involvement of the medical physics expert in the clinic, that opened a door
for the recognition of the medical physics profession. As a consequence, changes of the national healthcare law were initiated
by medical physicists and accepted by the Ministry of Health, and on October 31 2018, the Croatian parliament finally voted
in favour of recognition of medical physics as a healthcare profession.
So far, Croatian medical physicists were gathered in the CROMBEPS, which is basically a biomedical engineering society. As
the number of medical physicists and professional objectives are growing, it was decided to found an independent medical
physics society “Croatian Medical Physics Association – CROMPA”. The society was founded on April 1, 2019, with the aim
of fostering the development of the profession. CROMPA was founded by 35 professionals from the clinics, Zagreb School
of Medicine, Department of Physics, Faculty of Science of the University of Zagreb and national Ruđer Bošković Institute (Fig.
1).
We expect the recognition of the profession will make further development of the medical physics possible within the
national qualification framework along with the IAEA, IOMP, EFOMP and EU Council guidelines, and will be followed by the
foundation of the medical physics chamber with the appropriate provisions, and introduction of the medical physics education, training and accreditation programme.

Hrvoje Hršak
PhD, medical physicist, CROMPA President, Department of Medical Physics, University Hospital Centre Zagreb
Hrvoje is a medical physicist at the Department of medical physics, University Hospital Centre Zagreb, Croatia. He earned his PhD in the field
of small photon beam dosimetry. He is the founder and president of CROMPA. His main interests are radiosurgery, small beam dosimetry and
medical physics professional matters.
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IAPM Annual Scientific Meeting 2019, Meeting Report

In March of this year, the Irish Association of Physicists in Medicine (IAPM) Annual Scientific Meeting (ASM) and workshop
meeting took place in Dublin. This year we celebrated our 10th ASM. The ASM is the largest event for Medical Physicists in
Ireland and attracts in excess of 130 Medical Physicists. The scientific meeting is well attended and sponsored by some of the
leading manufacturers in healthcare. As is now tradition, on the afternoon before the ASM we hosted a free workshop for
IAPM members (Fig 1,2,3).
Prior to this year’s scientific meeting, members of the IAPM council and Irish EFOMP representatives met with EFOMP President, Marco Brambilla, for an EFOMP leadership meeting. Marco presented attendees with the latest updates from EFOMP
and passionately spoke of the huge amount of work being done by EFOMP. The meeting was really worthwhile and we
hope to see more Irish involvement in EFOMP committees going forward.

–– T h e t h e m e o f t h i s y e a r ’ s I A P M w o r k s h o p w a s R e s e a r c h a n d E d u c a t i o n .
The theme of this year’s IAPM workshop was Research and Education. We were very lucky to have a host of European
speakers at our workshop, including Prof. Markus Buchgeister and Dr. Virigina Tsapaki. The interest in what these prominent
speakers would have to say was shown by the fact that we had our highest attendance yet for our workshop. Prof. Buchgeister gave a lively and engaging presentation on modern educational techniques. Later, Dr. Tsapaki spoke about ways to
get involved in medical physics societies and organisations, this reflected the sentiment of what Dr. Brambilla had said at the
EFOMP meeting.
The historical landmark and Gaelic Athletic Association sports stadium, Croke Park, was the venue for our meetings. After
the workshop, there was an opportunity to get a tour of the stadium. The attendees then made their way to the conference
dinner in a near-by Italian restaurant. It was an enjoyable evening with opportunity to talk to old friends as well as make new
friends.
Early the following morning, IAPM President, David Lavin, welcomed everyone to the 10th Annual Scientific Meeting. Next,
Dr. Brambilla gave a few words about EFOMP and chaired our first session of the day. Our first invited speaker Dr. Tsapaki
opened the session with a stimulating talk on the standardisation of medical physics training in Europe. This is a hot topic in
Ireland at the moment and lead to a lively discussion afterwards. Dr. Tsapaki was followed by the second invited speaker of
the day, Prof. Kyle Jones (University of Texas MD Anderson Cancer Center, USA). Prof. Jones gave a captivating talk about
the estimation and interpretation of skin dose during interventional procedures – another much debated topic in Ireland
which resulted in a good Q&A session. Our final invited speaker of the day, Prof. Brendan McClean, gave a talk entitled “Personal(ised medicine) ads: MV seeks kV and T to develop meaningful relationship”. Prof. McClean’s talk humorously outlined
the marriage of diagnostic imaging and radiotherapy in modern radiotherapy departments.
A highlight of our ASM each year are the two awards which we provide to members in their early career; the Imaging

Fig. 1: Registration desk for the 10th IAPM ASM.
© IAPM
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Fig. 2: Poster session at the ASM. © IAPM

Fig. 3: Attendees of the ASM. © IAPM

Equipment Ltd Bursary and the Young Investigator Grant. This year there were eight candidates for the Imaging Equipment
Bursary. After already presenting a poster during the lunch break, each candidate gave a short 3 minute oral presentation on
their research work to compete for the €500 bursary award which is generously sponsored by Imaging Equipment Limited.
The Young Investigator Grant (an award of €1500) is annually awarded to an IAPM member on the basis of competitive peer
review to support a research project in any area relating to medical physics and clinical engineering. The award winner is
announced at the ASM each year and the winner is expected to present their work at the following year’s ASM.
Interest in our ASM is growing every year and this year saw the
highest number of submitted abstracts. During the day there
were the 15 oral presentations from proffered papers with
topics in both Diagnostic Imaging and Radiotherapy. We also
had approximately 40 poster presentations on display throughout the day. The wide variety of topics covered emphasised
the vast amount of research being undertaken. As part of the celebrations of the 10 year anniversary of the IAPM, the EJMP
will publish in January 2020 a Focus Issue containing selected papers from the IAPM 2019 ASM.

–– t h i s y e a r s a w t h e h i g h e s t
number of submitted abstracts.

Thank you to all the sponsors, organisers, invited speakers, presenters and attendees for an excellent and thoroughly enjoyable meeting.

Emer Kenny
Dr. Emer Kenny is a Senior Medical Physicist in the Mater Misericordiae University Hospital, Dublin. Emer is Editor of the Irish Association of
Medical Physics and serves as an Associate Editor of Physica Medica.
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Czech Association of Medical Physics Annual Conference

The 9th Conference of Medical Physics took place in Harrachov in Orea Resort Sklář from 16th to 18th April 2019 (Fig1).
The conference was organised by the Czech Association of Medical Physicists (CAMP) in cooperation with the Department
of Medical Physics at Na Homolce Hospital. The conference included a council meeting of CAMP. As well as the scientific
component, a round-table for physicists working in diagnostics and nuclear medicine and a workshop dedicated to programming in Python were organised.
The conference was attended by more than 130 participants from the Czech Republic and Slovakia, including radiological
physicists, representatives from the State Office for Nuclear Safety and from companies supporting our association (Fig 2).
Many aspects of medical physics and engineering in nuclear medicine, radiotherapy, dosimetry, radiology, radiation protection
were discussed during the two days of scientific exchange and a total of 36 scientific presentations were given. The programme also included a block dedicated to the educational system for radiological physicists in the Czech Republic. All presentations can be found at www.csfm.cz.
The 10th Radiological Physics Conference will take place during the Spring of 2020. We are looking forward to seeing you
there!

Fig. 1: Orea Resort Sklář in Harrachov

Fig. 2: 130 participants from the Czech Republic and Slovakia attended the
conference – © CAMP

Petra Dostalova
Petra has a Master Degree in Medical Physics at Czech Technical University in Prague. She works at the Medical Physics Department of Na
Homolce Hospital in Prague, Czech Republic. Since 2013 she is a certified medical physicist in nuclear medicine. Petra has been a member of
the board of the Czech Association of the Medical Physicist since 2014 and she is in the organizing committee of the 9th and 10th Conference
of Medical Physics in Czech Republic.
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EFOMP School for Medical Physics Experts
(ESMPE) - Radiotherapy edition 2019
EFOMP Examination Board
(EEB) – 3rd round of exams
An edition of the EFOMP school for Medical Physics Experts (ESMPE) will take place in Warsaw, Poland on October 10th
to 12th. This will be the 2nd edition of the ESMPE devoted to radiotherapy, following a successful course on “Imaging in
Radiotherapy” that took place in Prague in 2017. This year’s edition will be jointly organised with the European Coordination
Committee of the Radiological, Electromedical and Healthcare IT Industry (COCIR) and will focus on “Treatment Planning
Systems”. It will be hosted by the Polish Society of Medical Physicists.
The school will be aimed at advanced tasks connected with the use of Treatment Planning Systems (TPS) in the radiotherapy workflow. It is worth emphasising that in our clinical practice all therapeutic decisions are made based on the dose
distribution calculated in the treatment planning system; that is why it is extremely important to know the characteristics and
limitations of the treatment planning system used. Medical Physics Experts are identified as being responsible for many of the
functions of a TPS, including the commissioning and input of data into the TPS, registration and use of imaging in RT planning (CT,MRI, PET/CT), optimisation approaches and verification of TPS output for a wide range of treatments and, in many
countries, for the treatment planning itself.
A very important component of the School is the contribution from COCIR lecturers, who will provide insights on the tests
the manufacturers perform prior to the user input, as well as the knowledge a Medical Physicist needs to have about the
vendor’s responsibilities. This will also be an occasion for participants to talk with vendors on the directions of developments
of treatment planning systems. An important example is automation of treatment planning, which is becoming a hot topic in
our community. Prof. Ben Heijmen (Erasmus MC Cancer Institute, Rotterdam, NL) will give an exciting lecture on that topic.
The EFOMP Examination Board has also scheduled the 3rd round of examinations for the European Diploma of Medical
Physics (EDMP) and the European Attestation Certificate (EACMPE) to take place in Warsaw on October 8th and 9th October, in conjunction with the EFOMP school. The deadline for applications for the EEB exams is August 31, 2019.

The venue for the ESMPE radiotherapy edition will be the Centre for Innovation
and Technology Transfer Management of Warsaw University of Technology, a
scientific centre that facilitates research and development in the field of commercialisation and technology transfer, situated in the centre of Warsaw.

Of course, Warsaw is well known as being the birthplace of Maria SkłodowskaCurie, discoverer of Radium in 1898. Cancer research and development of cancer treatment centres started in Poland in the beginning of the 20th century and
led to the establishment of the Radium Institute under her honorary leadership.
After World War II, the Institute re-opened and changed its name to the “Maria
Skłodowska-Curie Institute of Oncology”, developing into a specialised research
institute and hospital of the Polish Ministry of Health, and opening regional branches in Gliwice and Kraków.

Fig. 1: Statue of Maria Skłodowska-Curie looking
towards the Vistula river © E.Koutsouveli
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Warsaw is a city where the combination of tradition and modernity is seen at first
glance. Very close to the venue of the School (10 minutes on foot) there is Hala
Koszyki, a historic and commercial building, carefully restored, which now houses
numerous bars and restaurants – this is one of Warsaw’s favourite culinary destinations!
In Warsaw there are two amazing museums that each visitor should see: the
“Warsaw Rising” Museum and the POLIN Museum. The Rising museum is an
exceptional place to gain a deeper understanding of Warsaw’s history. The POLIN
museum presents the 1000-year-old Jewish presence in Warsaw. During your
stay in Warsaw, it is also worthwhile to visit the Copernicus Science Centre, a
modern building overlooking the Vistula river, as well as Maria Skłodowska-Curie’s
Museum housed in the 18th-century apartment in which Maria Skłodowska was
born and lived, and is full of Pierre and Maria’s laboratory equipment and personal
belongings.
If you stay longer in Warsaw, you are warmly invited to visit the Maria
Skłodowska-Curie Memorial Cancer Centre. In the Medical Physics Department
there is a very interesting collection of electrometers, with the oldest one being a
string electrometer by Dr. Kuestner – constructed in 1920.

Fig. 2: To Nicolaus Copernicus from a Grateful
Nation © E.Koutsouveli

EFOMP Radiotherapy edition online registration
Examinations for the European Diploma of Medical Physics (EDMP) online registration
Examinations for the European Attestation Certificate (EACMPE) online registration

Efi Koutsouveli
Medical Physicist at Hygeia Hospital, Hellenic Healthcare Group, Athens, Greece
Vice President of the Hellenic Association of Medical Physicists (HAMP)
EFOMP School board member (ESMPE), EFOMP Internet Manager and local organiser of the School in Warsaw

Pawel Kukolowicz
Head of Medical Physics Department of the Maria Skłodowska-Curie Memorial Cancer Center, past president of the Polish Society of Medical
Physics, member of European Examination Board (EEB) and local organizer of the School in Warsaw

18

What is EUTEMPE-net and what are
the EUTEMPE-RX modules ?
EUTEMPE-net is a group of experts that have, together, built a series of high-end courses for medical physicists working in
hospitals, medical device companies or universities (including PhD students). Each course offers in-depth training on a specific
topic. Participants prepare by exploring extensive online material that covers the fundamentals of the chosen topic. The
course concludes with an onsite part that includes hands-on sessions, face-to-face teaching, site visits and in-depth discussion
in small groups. Modern teaching tools are used; the whole atmosphere is very stimulating and friendly and because of this,
the group size is limited to 20 – 25. As a result of the module, participants gain a new set of competences that boosts their
careers as medical physicists and gives focus and impetus to their scientific work. The participants also gain an enlarged network that includes expert European teachers on the topics. Read more on www.eutempe-net.eu .

Fig. 1: Social networking event

Fig. 2: Hands on sessions

Fig. 3: Face to face teaching

For whom are the EUTEMPE-RX modules intended ?
All medical physicists - in hospitals, medical device companies or universities - who want to gain expert-level knowledge in
one of the topics offered in the program:
1.	
Leadership and building the profession of the MPE in radiology
2.	

Radiation biology in radiology

3.	

Monte Carlo simulations in radiology

4.	

Advanced imaging techniques

5.	

Anthropomorphic phantoms and modelling

6.	

QA protocols (also for new devices)

7.	

Quantitative measurements in QC

8.	

Model observer techniques for optimization in CT

9.	

Testing emerging breast imaging techniques

10.	

Interventional cardiology and radiology

11.	

Dosimetry in pregnant patients and children

12.	

Communication and radiation protection (also for the RPE)

The online material is an exclusive collection of focused documents that remains available during 12 months after the on-site
course. The network of EUTEMPE-RX friends and colleagues survives even longer.
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A cost-effective way of attending EUTEMPE-RX modules ?
All participants, European and non-European, can apply for an ENEN plus travel grant, and the chances of successfully obtaining funding for EUTEMPE-RX modules is high.
Apply at: https://plus.enen.eu/grants/
Fees are reduced for participants of the following countries: AL, BY, BA, BG, CY, CZ, EE, GR, HR, HU, XK, LV, LT, MK, MD,
ME, PL, RO, RU, RS, SI, SK, SLO, TR, UA, and countries on the UN list of least developed countries.
If you send an e-mail with topic ‘EUTEMPE-RX’ to either eutemperx@gmail.com or to hilde.bosmans@uzleuven.be you
will be included in our e-mail list (approximately 4 newsflashes per year)
You are very welcome to join us in this unique programme for MPEs in Radiology.

Hilde Bosmans
Hilde Bosmans is professor and medical physics expert in radiology. She has built a team to ensure medical physics services in x-ray imaging
and MRI in the University Hospital of KU Leuven (Belgium), in several other hospitals and in the Belgian breast cancer screening. Research
focuses on patient dosimetry, automated quality measures and new techniques in x-ray and MR imaging. The aim of all projects is to
understand, then optimize quality and patient dose in medical imaging. Hide has a team of 7post-doc co-workers, a core team focusing on
routine QA in radiology, 11 PhD students and 2PhD students abroad. She is also coordinator of the EUTEMPE-net that aims for expert
level training in medical physics in radiology. EUTEMPE-RX module 6 on ‘QA also for new devices’ takes place in Leuven, and is the ideal
opportunity for the world to see and learn from the team’s activities.
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Novel four year Bachelor degree combining Physics, Medical
Physics and Radiation Protection at the University of Malta
Malta is at the moment facing a crisis in terms of the number of students opting for STEM (Science-Technology-Engineering-Mathematics) subjects at university. This is particularly true in the case of Physics. In order to make Physics more attractive the Department of Physics of the Faculty of Science and the Department of Medical Physics of the Faculty of Health
Sciences have come together and developed one of the first inter-faculty programmes at the university – a Bachelor in
Physics, Medical Physics and Radiation Protection. This gives a new multi-disciplinary degree which makes it possible to give
students a taste of Medical Physics and Radiation Protection at the undergraduate level to increase their interest in taking up a
Medical Physics career later on.
On top of the traditional physics subjects such as Classical and Quantum Mechanics, Relativity, Nuclear and Particle physics,
Atomic physics, Solid State, Electromagnetism etc (where they join the regular Physics students) the programme also includes Medical Radiation Physics, Physics in Diagnostic and Interventional Radiology, Nuclear Medicine and Radiation Oncology,
Signal and Image processing, Monte Carlo methods, Ionising and Non-ionising Radiation Protection and very importantly
336 hours of clinical placements to give them a taste of hospital work. We have also included units in biophysics, anatomy,
physiology and pathology (where they join health care students), ICT, medical ethics and healthcare management for a complete multi-disciplinary approach and to help them bridge the gap between pure and applied Physics. Of central importance
is the ongoing emphasis towards the acquisition of a capacity for formulation of hypotheses from observation, mathematical
modelling and the applications of physics concepts to real world problem solving in particular (though not exclusively) in the
fields of Medical Physics and Radiation Protection. The degree is four years full-time with a total of 240 ECTS credits.
Following graduation students can then further their studies at Masters level in both traditional Physics areas and Medical
Physics and Radiation Protection. The degree will open the door to careers in all areas of Physics and as hospital Medical
Physicist (following a Master in Medical Physics and two years of clinical post-graduate training), Radiation Protection Expert,
medical research, medical device industry, medical device sales and Physics teaching hence ensuring maximum employability.
The programme is also open to overseas students and is free for students from EU countries. All lecturing at the University
of Malta is carried out in English. We in fact welcome applicants from EU countries for a more international atmosphere
(in fact the University of Malta has one of the highest percentages of foreign students and currently hosts over 1,000 full-time international students and over 450 visiting students). The ever-increasing international students coming from various
countries, in recent years, have transformed this 400-year old institution into an international campus. International students
generally describe Malta as a safe place, enjoying excellent weather and an all-year varied cultural programme. Malta is considered as the ideal place for students to study. The International Office of the university provides information about admission,
English language requirements, and comparability of qualifications. Dedicated personnel assist international students with
visas, health tests, accommodation and other related issues.
If you know any students who might be interested please ask them to contact me.
Carmel J. Caruana Ph. D., FIPEM
Professor and Head of Medical Physics department, University of Malta, Member EFOMP Education and Training, Professional Issues and Publications Committees
carmel.j.caruana@um.edu.mt

Carmel J. Caruana
Ph. D., FIPEM
Professor and Head of Medical Physics at the University of Malta, Professor Caruana specializes in diagnostic and interventional radiology and
legislative, professional and education and training issues in Medical Physics. He is past-chairperson of the education and training committee
of the European Federation of Organizations for Medical Physics (EFOMP), lead author of the role and education and training chapters of the
EU document ‘European Guidelines on the Medical Physics Expert’ and lead author of the main EFOMP policy statements on education and
training and role of the Medical Physicist. He is also the main author and leader of the EUTEMPE-RX leadership module ‘Module MPE01:
Leadership in Medical Physics, development of the profession and the challenges for the Medical Physics Expert (Diagnostic and Interventional
Radiology)’
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The EuSoMII, what are we doing and where are we going?

The European Society of Medical Imaging Informatics originates from the former “EuroPACS” society, which started in
1986 as a platform for scientists and experts in PACS, RIS and other systems related to the digital storage and distribution of
radiological images and information. Under presidency of Dr. Emanuele Neri, the society made a switch from EuroPACS to
EuSoMII in 2013. One year later EuSoMII became recognized as a subspecialty society affiliated to the European Society of
Radiology (ESR). After a few years of calm, a steady growth in membership became visible since the past few years, with a
6-fold increase in 2018 and a current total of almost 300 members.
Since the transition from EuroPACS to EuSoMII the core interest and focus of the society has moved towards the entire area
of imaging informatics, covering all topics and issues related to the creation, processing, archivation, sharing and integration
of medical images, including the management of these processes and data. The importance of imaging informatics is quickly growing and has an increasing impact on radiology and medicine as a whole, even on a global level. Big data and deep
learning are changing various areas of the medical profession and medical research, and the EuSoMII wants to stay abreast of
all the developments and innovations that are taking place in this field. The society wants to share this information with their
members, and to encourage them to actively engage in these developments. The ongoing revolution of artificial intelligence
in medical imaging is an excellent example of such a development.
Something that makes the EuSoMII quite unique is the fact that it gathers healthcare professionals, researchers and professionals from different disciplines such as radiology, medical physics, data science, engineering etc.. From its conception also
medical physicists have been closely involved in the management and development of the society. The main goal of this
multidisciplinary approach is to facilitate the dialogue and exchange of information and expertise between all stakeholders involved in imaging informatics. For this reason a Memorandum of Understanding (MoU) between EuSOMII and EFOMP was
signed in December 2017, under the chairmanship of past-presidents Sergey Morozov and John Damilakis. The intention
of this agreement is mainly to actively cooperate in several areas such as education, research and publication of statements,
guidelines and papers regarding topics of common interest.
In November 2018 the society organised a hands-on EuSoMII Academy in Rotterdam, where with hands-on workshops
radiologists were given the opportunity to learn more about AI and the clinical usability of deep learning products developed
by 8 different AI-startups. The workshop was organised in collaboration with the department of Prof. Bram van Ginneken,
physicist and EuSoMII board member. He is now professor of functional image analysis at the University of Nijmegen.
In 2019 the society published the first book about Artificial Intelligence in Medical imaging called “Artificial Intelligence in
Medical Imaging: Opportunities, Applications and Risks”. For the creation of this book many authors from different disciplines
were involved, including members from the Society for Imaging Informatics in Medicine (SIIM), the American counterpart of
our society. EuSoMII also participates in the International Position Paper on the Ethics of A.I. in Radiology. This paper will be
presented for approval to the EFOMP before publication of the final version. The mutual exchange of experts and topics for
organising webinars and podcasts is an excellent opportunity for active collaboration between EFOMP and EuSoMII. Whereas the webinars are already organised on a monthly basis, hereby inviting speakers from different disciplines including medical
physics, the EuSoMII also recently launched its podcast “EuSoMII on Air”, in which topics of mutual interest can be addressed
for future interviews.
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Fig. 1: EuSoMII board members during the 2018 ECR meeting in Vienna, with Dr. M. Brambilla, President of EFOMP

Education is an essential part of EuSoMII’s portfolio and therefore the society considers further collaboration with EFOMP
as crucial for making high-quality educational material and courses available. This year the EuSOMII has taken the initiative to
produce a series of booklets on imaging informatics, which will be used in the coming years for teaching purposes. For addressing all relevant topics in these booklets, further collaboration with experts in medical physics will be essential, for which
the collaboration with EFOMP can be of great value. Furthermore during the EuSoMII Annual Meeting 2019 several EFOMP
members are providing lectures in the educational sessions about imaging informatics. In addition plans have already been
made to organise a joint EFOMP-EuSoMII session during the European Congress of Medical Physics in 2020 (Torino) and to
collaborate in the EFOMP School editions in 2020.
More intensive collaboration between disciplines active in the field of imaging sciences, such as medical physics, biological
science, medical informatics and radiology can spur future ideas, discussions, and relationships that can further enrich the
imaging sciences (1). Efforts within the imaging science community, coupled with easier and greater availability of computational resources, have already resulted in the development of advanced image-analysis methods and processing algorithms
that can be applied to enhance images and to extract novel quantitative data. The success of these efforts will largely depend
on active collaborations between radiologists and medical physicists in building an imaging paradigm that will not only provide
structural information but also molecular and physiological data. 				
		
To conclude, the current standing of radiology and modern imaging is largely a result of the tremendous technological advances that have been made over the past 50 years, and we owe much of this progress to the rich collaborative partnerships
that have been forged between clinical radiologists, medical physicists, and other allied basic scientists. Our collective future
as a discipline is tied to these established partnerships but is
–– w e o w e m u c h o f t h i s p r o g r e s s
also connected to future areas of collaboration that will contito the rich collaborative partnue to grow and enrich our work as clinicians and as imaging
nerships that have been forged
scientists.
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With this being said we hope that together we will be able convert the signed memorandum into a very fruitful collaboration.
We will also welcome the EFOMP members at our annual meeting on October 18-19th in Valencia. All information can be
find on the eusomii.org website, and submission of abstracts is open now.
References:
1.	
Yu, J.-P. J., Spieler, B. M., Chan, T. L., Johnson, E. M., Gulani, V., Sandler, K. L., et al. (2018). Promoting Collaborations
Between Radiologists and Scientists. Academic Radiology, 25(1), 9–17. http://doi.org/10.1016/j.acra.2017.05.020

Erik Ranschaert
MD, PhD
Radiologist
EuSoMII President 2018-2020
@eranrad
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ESMRMB 2019

The annual meeting of the European Society for Magnetic Resonance in Medicine and Biology will this year be held in Rotterdam, The Netherlands from 3 to 5 October 2019. During this congress the latest developments in MRI will be highlighted in the scientific oral sessions. These will cover both clinically applied research as well as MR physics development work.
Moreover, for the first time the educational and plenary programmes are centred around three hot-topics: machine learning
in MRI (Acquire, Reconstruct, and Apply), gadolinium-free imaging and efficient MRI. All three topics can be considered to be
highly relevant to medical physicists.

Fig. 1: Congress Banner

Machine learning is of course a hot topic throughout the medical sciences, but is especially interesting for MRI. Not only for
automated or supported diagnosis, but also for the reconstruction of MR images as well as for interpretation of complex,
multi-modality data. In that sense, the introduction of machine learning allows a natural bridge among several modern MRI
acquisition approaches, such as parallel imaging, MR fingerprinting and compressed sensing. A fascinating plenary session will
first introduce the different concepts of machine learning in MRI by Prof. Julia Schnabel. It will continue with a presentation by
Prof. Florian Knoll of NYU, New York, about collaboration between academia and industry on machine learning, including
how to bridge the cultural and knowledge gap between the medical world and a big IT/social media company (FaceBook).
In the third presentation, Prof. Mathias Prokop will highlight how to integrate machine learning into daily clinical radiological
practice.
After nephrogenic systemic fibrosis has been linked to the
injection of Gadolinium-based contrast agents and the subsequent finding of gadolinium retention in the brain and bones,
it has become clear that radiology should become less dependent on the use of gadolinium-based contrast agents.

–– r a d i o l o g y s h o u l d b e c o m e l e s s
dependent on the use of gadolinium-based contrast agents.

Fig. 2: Rotterdam Bridge

Fortunately, MRI has many non-invasive alternatives that provide promising quality, although frequently clinical adoption
is lagging behind. Plenary lectures on this topic will be given

by Profs. Penny Gowland and Alexander Radbruch. This plenary session will be preceded by the Sir Peter Mansfield presentation, which this year will be given by Prof. Freddy Ståhlberg from Lund University, who will discuss the evolution of flow,
diffusion and perfusion MRI over the last 30 years.
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Of course, MRI can still be considered to be a slow imaging
modality. With the current concerns on increasing healthcare costs, it becomes essential to make MRI more efficient.
This is the topic of the third focus topic, which will cover
both hardware concepts to increase efficiency by Dr. David
Brunner, as well as MR sequence approaches by Dr. Mariya
Doneva. Prof. Siegfried Trattnig will subsequently discuss the
clinical impact of compressed sensing.
With its focus on both technical development as well as
clinical applications of MRI, the annual congress of ESMRMB
is definitely the place to be in October for medical physicists.
We look forward to welcoming you to Rotterdam! Keep an
eye on the ESMRMB social media pages where you can find
useful congress updates as well as fun tips for things to experience outside of the congress whilst you’re in Rotterdam!

Fig. 3: Rotterdam‘s Cube Houses are a must-see! © ESMRMB

Matthias van Osch
Matthias van Osch is a professor in Radiology with a special focus on cerebrovascular imaging within the Leiden University Medical Center,
Leiden, The Netherlands. He is currently chairing the scientific program committee of the ESMRMB 2019.
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Physics in Medical Imaging Subcommittee - ECR 2019
A post congress report
The objectives of the physics subcommittee of the European Congress of Radiology were to contribute to a strong and relevant scientific programme, increase the profile of medical physics as part of the multidisciplinary radiology team, and attract
new physicists to present their research and get involved with the congress.
2019 is my tenth year attending ECR and I am excited to say that, in my opinion (backed up by attendance and feedback) the
fruits of the labour from the physics subcommittee, the organising team from ESR, the programme planning committee, and
EFOMP have enabled the physics content of ECR to grow from strength to strength.
We received 143 physics-related abstracts, from which seven scientific sessions were constructed. The quality of the abstracts submitted has improved year-on-year and it was heartening to see that this quality translated into generally excellent
presentations with good delivery and high scientific quality.
The EFOMP workshop, Coffee-and-talk and Joint sessions were all very well attended, sometimes with standing room only
(for example the Big Data workshop). The feedback on the quality of presentations was very positive. The joint session with
ESR-EFOMP was also well attended with excellent lectures.
In 2019 by Friday 1st March at least 328 physicists had registered for ECR, an increase of more than 6% on the 2018 figure
of 309. This is just over 20% of all European physicists working in imaging, based on EFOMP/IAEA figures. The availability of
reduced fees prior to the congress, publicised by EFOMP and ESR through social media and elsewhere, was well appreciated. Furthermore, 800 physicists are now registered with ESR, an increase of 14% over the last year, which is impressive. Of
course, there is still room to increase the number of physicists attending ECR and the positive word-of-mouth feedback from
2019 will no doubt help in this regard.

Fig. 1: Big Data workshop. © Efi Koutsouveli

Fig. 2: Networking at the EFOMP booth © Efi Koutsouveli

This year, for the first time we ran a Physics social evening in Charlie P’s bar on Thursday 28th February; it was very gratifying
that all the 100 tickets were taken prior to the Event. The sponsored event which had free admission and free drinks/snacks
turned out to be a great evening. Music was provided by singing physicist Conor Ward, who was on-stage for 2.5 hours.
The event debunked the notion of no-fun physicists, who danced and sang the evening away!
Another first for 2019 was that EFOMP had a manned booth in the International Village at ECR, where lively discussions
took place. These additions provided a great focus for physicists to meet and network. This will help to encourage greater
participation in ECR, particularly for young physicists who may not know others at the conference. The social evening and
booth also formed a key part of the multiple tweets, articles in EFOMP newsletters, member organisation newsletters, AuntMinnie, Linkedin and Facebook, promoting the physics programme.
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Fig. 3: Conor Ward, on stage for 2.5 hours. © Efi Koutsouveli

Fig. 4: In Charlie P’s bar © Efi Koutsouveli

The articles in the conference newspaper, ECR Today, were very well written and looked great, helping to raise the profile of
Physics and Physicists at the congress.
The physics programme of ECR 2019 exceeded the objectives of the subcommittee to provide excellent, relevant and forward-looking educational and scientific programmes to increased numbers of delegates including physicists. The committee
addressed the big picture of not only improving dose performance and safety but also improving the ability to carry out the
imaging task at hand. Although we had the physicist’s perspective, the programme reflected the importance for patients of
the multidisciplinary team working together.
My impression from ECR 2019 is that improving the understanding of quality (benefits & limitations) and standardisation of
data acquired relevant to the clinical radiological task is necessary for new tools such as AI and Big Data to flourish, so that
they can impact patient care in a significant way. The evolution of the Physics programme provides a chance to focus on a
clear vision for the 2020 and 2021 programmes, planning for which is already well underway.
Report prepared by Paddy Gilligan, Chair of the 2019 Physics in Medical Imaging Subcommittee, in consultation with subcommittee members, EFOMP and PPC members, March 2019.
The Physics in Medical Imaging Subcommittee Members (2019) were:
S. Avramova-Cholakova; Sofia/BG

J. Damilakis; Iraklion/GR
H. Delis; Vienna/AT
S. Edyvean; London/UK
M. Kortesniemi; Helsinki/FI
E. Samara; Sion/CH
I. Sechopoulos; Nijmegen/NL
J. Sjöberg; Stockholm/SE

Paddy Gilligan
Paddy Gilligan, is chief diagnostic and nuclear medicine physicist at the Mater Private Hospital, Dublin, Ireland where he has worked for 27
years. He is associate professor of clinical medicine in University College Dublin. He has been a director and member of various state and
regulatory committees at radiation protection. Currently he is a member of the Health information quality authority advisory board on EU
directive 59/13. He is former president of the Irish National Member organisation of medical physics. He is the vice chair of the Irish Faculty of
Radiologists radiation safety committee and a member of the Eurosafe imaging steering committee. He runs a medical physics workshop at the
Robert Boyle Summer school each year.
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X ISMRM Italian Chapter Meeting, 28-29 March 2019, Milan - Italy

The Italian Chapter of the International Society of Magnetic Resonance in Medicine (ISMRM) organized the X Congress of
the Society in Milan on the 28th and 29th March 2019, amidst the award-winning architecture of the Palazzo Lombardia
complex.
Since 2010, the Italian Society (AIRMM) has represented the larger ISMRM at national level, sharing with the latter, the purpose of promoting communication, education, research, development, and applications in the field of magnetic resonance
in medicine and biology. The Italian Society also has the specific aim of promoting greater integration between the clinical/
preclinical and the scientific areas.
Together with the ISS (Italian National Institute of Health) and the scientific associations involved in the field of Magnetic Resonance (MR) imaging, the X Congress has received the support of the Associazione Italiana di Fisica Medica (AIFM), underlining the role of medical physicists in applications of MR imaging in general and toward an optimization and standardization of
quantitative techniques in particular.
During the two days of the Congress, researchers and clinical specialists attended the various scientific sessions “Fluids and
MRI”, “MRI biomarkers in oncology: towards personalised medicine”, “The newest quantitative MRI” and “MRI-based pathology and Perfusion MRI”. Furthermore, the scientific sessions “Networks for MRI standardization” and “Big Data and MRI:
perfect match?” focused on two current topics of particular interest.
During the session on “Networks for MRI standardization” Dr. Maria Grazia Bruzzone introduced the topic of acquisition and
processing standardization of MR protocols as the project manager of the “Italian IRCCS Network For Advanced Neuroimaging Research”. The aims of the project – i.e. integration, harmonization and sharing of knowledge and data – were described. The following talk described the specific contribution for protocol standardization given by preclinical research which
uses experimental models to study the pathogenic mechanisms and possible treatments for neurodegenerative diseases.
Then, Dr. Marco Giannelli presented the results of three large multi-centre studies on quality control procedures – by the
AIFM working group on quantification, inter-comparison and quality assurance in MR – that can be used both for routine
checks and for multi-site comparisons of quantitative Diffusion-Weighted Imaging (DWI) and proton MR-spectroscopy acquisitions. Finally, Dr. Pascal Balzer, from the University of Vienna, described the state-of-the-art in DWI for breast MRI, and the
initiative of the European Society of Breast Imaging (EUSOBI) for standardization in breast DWI.
The common aim revealed in the above session of creating data repositories collected by different sites employing standardized methods was further explored in the following session “Big Data and MRI: perfect match?”. We heard from expert
researchers about some of the most recent studies in the biomedical field conducted by the complex analyses of multiple
different types of data incorporating images, genetic information, clinical and biochemical data. Many approaches to “big data”
analysis are feasible, including linear and non-linear models, with various aims such as the prediction of clinical outcomes, the
assessment of pathology risk and the differential diagnosis of pathologies. Professor Mario Rasetti, founder of the Institute for
Scientific Interchange (ISI Foundation, Torino, Italy), explained how the availability of “big data” creates an opportunity for the
study of complex systems. Dr. Fidel Alfaro Almagro, a young researcher from the University of Oxford, talked about his experience in the development of complex analytical tools for the UK Biobank Project, an enormous study that will eventually
release brain images from 100,000 participants, and Professor Daniel Remondini talked about different techniques based on
machine learning, which are relatively recent tools particularly suitable for analyses of such numerous data.
The X Congress has represented a useful opportunity of meeting and discussion for a large community of scientists, researchers and clinical specialists which operate in various application fields of MR imaging.
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Claudia Testa, PhD
Assistant Professor
Department of Physics and Astronomy
University of Bologna, Bologna, Italy
She graduated in Physics, obtained a PhD in Biophysics and the Degree in Medical Physics in Rome. She is Assistant Professor since 2005
at the University of Bologna. Her activity concerns the development of methodologies for both acquisition and analysis protocols for MR
spectroscopy and functional and diffusion imaging techniques.

Angela Coniglio
Fatebenefratelli Hospital, Medical Physics Department, Rome, Italy
Angela Coniglio is a medical physicist at the S. Giovanni Calibita, Fatebenefratelli Hospital, based in Rome, Italy. Her main areas of expertise
are radioprotection, safety and quality assessment in the non ionizing radiation field. In particular, her primary interests are in cardiac and
quantitative MRI, MR imaging quality assurance and safety.

Marco Giannelli
Pisa University Hospital, Medical Physics Department, Pisa, Italy
Marco Giannelli is a Medical Physicist at Pisa University Hospital since 2002. His main research interests cover clinical applications of
quantitative MRI techniques as well as quality assurance and safety in MRI. He is a member of the AIFM working group on “quantification,
intercomparison and quality assurance in MR”.
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Cone Beam CT Solutions from RTI
Along with the development of Computed Tomography
(CT), new procedures and tools for testing must be developed.
For the past ten years, the main topic in this area has been
the testing on Cone Beam CT (CBCT). With the wider
beam, the standard CTDI100 formalism is no longer sufficient.
The IEC standard IEC 60601-2-44, Ed 3 Amendment 1 is
recommending new procedures for CBCT testing. The
IAEA has produced a free, downloadable report that guides
you through the standard:
http://www-pub.iaea.org/MTCD/Publications/PDF/
Pub1528_web.pdf
A simplified definition of CBCT is that the beam width is
larger than 40 mm. If the beam is 40 mm or less, the standard CTDI100 formalism can be employed and measured
using a CT Dose Profiler with helical scans or a Pencil Ion
Chamber with axial scans.

It becomes complicated when you should measure the

It is not possible to measure the ∞ length, but the recommendation is that you should at least measure a distance that
is NxT mm + 40 mm. For these situations there are three
possibilities:
1. Using an RTI CT Dose Profiler and LoniMover™
Place the RTI LoniMover™ on the table and make sure the
CT Dose Profiler is in the isocentre.
Enter the scan parameters you want to use into the software. When you push the start button, the measurements
and movements will be performed automatically.
Now you can easily scan the CT Dose Profiler through the
beam of any length up to 300 mm (see picture 1A below).

With a beam width (NxT) larger than 40 mm, the IAEC propose you use this formula to get the CTDI(w,NxT):

where (ref) is a reference beam width. This should be 20
mm (if that option is possible for the CT). If you want to
measure a 160 mm beam, and you can use a 20 mm beam,
the equation will look like this:

Picture 1. LoniMover™ with A) CT Dose Profiler and B) Stepping an Ion
Chamber 100 mm.

A result will appear within a few seconds, and you will get
the full CTDI(free-in-air,NxT) as well as a visible view of the
dose profile (see picture 2).

The CTDI(w,20) should be measured in the standard way,
using the CT Dose Profiler or a 100 mm Pencil Ion Chamber in standard CTDI Phantoms.
To get the CTDI(free-in-air,20) is also simple; place your
detector in the isocentre, without any Phantom, and either
measure the CTDI100 with the CT Dose Profiler or the
Pencil Ion Chamber.

Picture 2. 160 mm dose profile measured with CT Dose Profiler and LoniMover™. The dose between the two red dotted lines is the CTDI100.
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2. Using a 300 mm Pencil Ion Chamber
Place a 300 mm Pencil Ion Chamber (free-in-air) in the isocentre of the CT and the middle of the Pencil Ion Chamber
in the centre of the CT.
Now you can do any axial scan with beam widths up to 260
mm, for example 160 mm, and directly measure CTDI(freein-air,160) (after dividing with 16=NxT, if the Ion Chamber
is calibrated in mGycm).
3. Using a 100mm Pencil Ion Chamber and LoniMover™

It is difficult to move the Pencil Ion Chamber by hand in
exact steps of 100 mm. The latter measurement is very
important to get good, reproducible values. However, it is
very easy to do it with the help from the LoniMover™ (see
picture 1B), which can “step” the detector in exact steps.
The LoniMover™ can be used with any 100 mm Pencil Ion
Chamber. It does not have to be from RTI.
No matter what you want to measure in X-ray, from the
easiest to the most advanced, RTI has the solutions for you!

A CBCT cannot be measured with one scan over the 100
mm Pencil Ion Chamber. Depending on the beam width,
you must try to position the “Chamber” so that it will “catch”
the whole dose profile in two or three exposures by stepping it through the beam for each exposure (see picture 3).
Remember, you must have an active length of NxT + 40
mm; so for a 160 mm beam, there is no real margin to do
the measurement in two scans.
(If the Chamber is calibrated in mGycm, the sum of the
measurements should be divided with 16=NxT to get the
CTDI(free-in-air,160)).

Picture 3. A Pencil Ion Chamber in two or three steps to measure the
CTDI(free-in-air,160)

Björn Cederquist
RTI Pte. Ltd. Managing Director in Singapore
Björn is a Singapore-based Swedish medical physicist.
In 2008, he started his career at RTI in the company’s R&D department where he, among other things, developed the CT Dose Profiler and
T20 Dose Probe.
In the middle of 2009, Björn started to help the Sales Team, and after some months he started to work with sales full time. His sales and
technical support areas today include the whole of South East Asia as well as Australia, Japan, South Korea and New Zealand.

32

EFOMP Company member news
RTsafe´s new head phantom, PseudoPatientTM Prime, broadens
the spectrum of quality assurance in radiotherapy

Fig. 1: Prime on Desk

Radiation medicine is advancing. Technology innovations pave the way to more efficient and safer treatments. Stereotactic
radiosurgery (SRS) is on the forefront of this technological leap, and contemporary SRS applications continuously gain ground
against conventional methodologies. The outcome of this advancement is better treatment of brain lesions, and a better quality of life for patients. Efficient application of SRS, however, has higher technological requirements compared to conventional
radiotherapy. Systems and procedures that are routinely considered sufficient for standard radiotherapy techniques cannot
be applied for SRS. It is important to highlight that SRS is not just one treatment technique or modality but requires a large
commitment of resources.
The radiotherapy treatment chain involves 5 important steps. Imaging, treatment planning, immobilization, image guidance
and dose delivery. Each of these steps is of critical importance for the final treatment outcome. Clinical and technical proficiency for an individual link of this chain is remotely sufficient and does not translate to proficiency for the whole procedure.
This complex nature of the stereotactic treatment process, and the consequences of errors when delivering very high-dose
fractions of radiation, mandates a systematic and prospective quality assurance (QA) approach. Moreover, MR imaging is
used as a standard procedure in SRS treatment planning in combination with CT imaging or as a standalone dataset. This
fact creates the necessity of a comprehensive QA solution which includes both dosimetry and imaging accuracy verification.
Ultimately, QA tests must be performed by means that assess both the individual and integrated localization and dosimetric
components in an End-to-End manner.
RTsafe envisages a more efficient radiotherapy and has developed a novel approach in End-to-End QA testing of SRS modalities. Under the umbrella of its PseudoPatient™ family of phantoms, RTsafe recently introduced a brand-new, truly multifunctional head phantom, the PseudoPatient™ Prime, which broadens the spectrum of quality assurance through an integrated
solution.
PseudoPatient™ Prime provides comprehensive dosimetry in true-to-life human anatomy for End-to-End
quality assurance of challenging SRS applications.
In line with RTsafe’s initial concept, Prime is a 3D printed head phantom based on an actual patient’s CT scan. It’s made of
bone and tissue equivalent materials in terms of radiological properties and physical density. This means that the phantom
reacts to radiation in the same way as human tissue does. Additionally, the phantom provides realistic bone and soft tissue
contrast in both MR and CT imaging. This unique feature combined with the appropriate CT/MR imaging QA kits enables
the MR-related geometric distortions evaluation, as well as the CT–MR co-registration accuracy assessment, using the bone
structures as a reference anatomical region.
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The key advantage of Prime QA approach is the 3D dosimetry option. It provides 3D spatial accuracy evaluation and combined with RTsafe’s remote 3D gel dosimetry service, the end-user receives an in-depth multi-level comparison with TPS
calculations, incorporated in a detailed 3D dosimetry report, building confidence on SRS implementation. PseudoPatient™
Prime accommodates any kind of point, 2D or 3D dosimeters according to the end user‘s needs while there is no need for
recalculation of the plan on the phantom CT image series. The phantom is set-up and treated just like a real patient. Radiotherapy professionals can test, simulate and verify the entire radiotherapy treatment chain in an authentic environment.
Complex radiation treatments demand novel quality assurance procedures to enhance the confidence of radiotherapy departments and minimize patient risk during treatment. RTsafe´s goal is to have its technology adopted by the wider radiotherapy community and applied to every radiotherapy procedure before a real patient is treated.
For more information, visit www.RT-safe.com or email info@rt-safe.com.

Kyveli Zourari
Project Manager
Kyveli is focused on developing a comprehensive QA certification program dedicated for SRS & SBRT applications at RTsafe. Previously, she
gained experience in computational & experimental dosimetry, as well as, dosimetry audits in radiotherapy as a scientific associate at the
Medical Physics Laboratory of Medical School, National and Kapodistrian University of Athens and medical physics at the Greek Atomic Energy
Commission. She has a PhD in Medical Physics from the Medical School of the University of Athens.

Emmanouil Zoros
Project Manager
Emmanouil is responsible for data analysis, project management, and film dosimetry at RTsafe. He has a Diploma in Applied Mathematics
& Physics from the National Technical University of Athens, a Master of Science in Medical Physics/Radiation Physics from the National
and Kapodistrian University of Athens and a Ph.D. in Medical Physics from the Medical School of Athens. Prior to RTsafe, he worked in
“Evaggelismos” General Hospital of Athens and “Attikon” University Hospital.
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Geant4-DNA Monte Carlo simulation chain
The first fully integrated Geant4-DNA Monte Carlo simulation chain
Understanding fundamental mechanisms involved in the induction of biological damage from ionizing radiation, in particular
on DNA, remains a major challenge of today‘s radiobiology. The so-called „computational“ radiobiology is now a promising
line of research to try to better estimate the risks related to exposure to ionizing radiation, such as for example during prolonged stays in space or during radiotherapy treatments.
The Geant4-DNA (1-5) project was born from the need to easily access a tool for mechanistic modeling of the biological
effects of ionizing radiation at the DNA level. It aims to deliver the first open platform freely accessible to all users for the
simulation of early biological damage induced by ionizing radiation. This project is supported by an international collaboration,
coordinated since 2008 by the National institute of nuclear and particle physics (IN2P3) (6) of the National center for scientific research (CNRS) (7) in France. The on-going developments focus on the description of elementary physical interactions,
as well as physico-chemical and chemical processes (radiolysis of water) in biological targets, such as cell nucleus. They are all
gradually integrated into the general purpose and open source Geant4 Monte Carlo simulation toolkit (8).
Geant4-DNA allows first to simulate in step-by-step mode the electromagnetic interactions of electrons, protons, hydrogen atoms and alpha particles (including their charge states) in liquid water, the main constituent of the biological environment. This step-by-step mode ensures precision on a small scale (typically less than a micrometer) and low energy (up to a
few tens of electron volts) for the simulation of physical interactions, compared to a so-called „condensed“ approach, faster
but less accurate (as is the case, for example, for electromagnetic physics models already available in Geant4). In addition,
Geant4-DNA can simulate water radiolysis adopting a step-by-step approach, in order to simulate the indirect action of ionizing radiation on DNA. Geant4-DNA also proposes geometrical models of biological targets, such as chromatin fibers and
neuron cells. We recently demonstrated the possibility to simulate the induction of early DNA damage in E. coli bacteria (9)
as well as in human fibroblasts (10).
A new important step in the Geant4-DNA development cycle has just been completed. Indeed, the first full integrated simulation chain combining in a single Geant4-DNA application the modelling of physical, physico-chemical and chemical processes (adopting the computationally efficient Independent Reaction Time approach) with a simplified modelling of a fractal
cell nucleus model (see Figure 1) has been developed and recently published by D. Sakata et al. in the European Journal of
Medical Physics / Physica Medica (11). These functionalities will be fully included in Geant4 in the near future, making them
particularly accessible to other simulation platforms that rely on Geant4, such as GATE, GAMOS and TOPAS.

Fig. 1: Left: example of turned chromatin segment - Right: spherical fractal nucleus built from Hilbert curves, containing 6.4 x 109 base pairs of DNA. Images
extracted from reference (11).
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Sebastien Incerti
Sebastien Incerti serves as Director of Research at the National center for scientific research (CNRS) in France. He is involved in the
development of the Geant4 simulation toolkit and his research activities focus on the investigation of biological effects of ionizing radiation in
several application domains, including medical physics and space science. He is the spokesperson of the Geant4-DNA Collaboration since
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My first 3D printed breast phantom
The growth of 3D printing technologies in the last years has been very rapid. 3D printing is an additive manufacturing technique for fabricating a wide range of different objects starting from 3D models.
The process consists of printing successive layers of materials on top of each other, using dedicated printing devices. Novel
materials and new printing techniques are being developed, so new applications are emerging. The medical physics team at
the University of Naples Federico II, in which I’m a fellow student, have recently started a project for virtual clinical trials in
2D and 3D X-ray breast imaging, starting from digital breast phantoms. An aspect of this project consists of manufacturing
physical versions of digital phantoms using 3D printers. Many 3D printing technologies exist today: we used the common
Fused Deposition Modelling (FDM), a technique where a thermoplastic material is first melted and then extruded onto a
support plate in order to create the individual layers of a model, following a 3D digital representation of the object.
Starting from breast images produced via a CT clinical scanner dedicated to the breast, realized at University California Davis,
we first developed a segmentation algorithm in order to classify the voxel of the images in air, skin, adipose and glandular
tissue.
Using a plugin (3D viewer) of the freeware ImageJ, we realized an STL file suitable for the 3D printer, starting from the segmented clinical CT scans. The 3D printer used in this work is Ultimaker 3 which permits to print two materials at the same
time, through a dual extrusion print cores system. Using Ultimaker Cura software we prepared models for 3D printing by
slicing the user input file into layers and generating a printer-specific g-code file.
Choosing a single segmented image from a cohort of 100 breast CT, we printed the physical phantom using three different
materials: PVA, ABS and Nylon simulating the attenuation at 45 keV of skin, adipose and glandular tissue, respectively, as reported in our recent studies [1,2]. The printing spatial resolution was 0.1 mm and models have a 100% infill density, in order
to reduce as much as possible the air gaps.
Figure 1 shows a single sagittal reconstructed slice of the clinical breast CT chosen and the corresponding segmented slice
with voxel classification as reported before. The clinical scan was acquired at 80 kV for 5 mGy MGD.

Fig. 1: a) Slices of breast CT image acquired at UC Davis; b) Results of the segmentation algorithm applied to the CT scan shown in a), with voxels classified as air,
skin, adipose and glandular tissue.
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Figure 2 shows photos of the first 3D printed phantom I fabricated, a physical breast phantom realized from a clinical CT
scan and printed in three components. The phantom is made up of ten 1-cm thick slices which are assembled together
inside the outer shell of the skin. Suitable dosimeters are embedded in the phantom for dose assessments in experimental
sessions planned at a synchrotron radiation facility, on next July. The aim of these measurements is to test the 3D printing
materials in order to create “home-made” breast phantoms and to use them for kilovoltage imaging and dosimetry. Some
slices of the phantom, indeed, have cavities to host TLD chips or radiochromic film pieces. Another cavity will host a 3D
printed “tumor mass”, printed using a fourth type of printing filament, having a suitably higher attenuation coefficient.

Fig. 2: a) Single1-cm thick slice made of ABS (adipose) and Nylon (glandular tissue). b) Skin envelope made of PLA. The bulk volume will be enclosed in the skin
envelope, so as to realize a three-material 3D printed phantom with real anatomical features.skin, adipose and glandular tissue.

I will present these results as a talk at the 2nd International Conference on Monte Carlo Techniques for Medical Applications
(MCMA2019) in Montreal (Canada), 17-21 June 2019.
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Francesca di Franco
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medical physics.
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Using fluid dynamics to diagnose arterial disease
On January 1st of 2019, three institutes of technology merged into the first technological university in Ireland; Technological
University Dublin. This was the culmination of significant work over many years to bring recognition of the high academic
standards of this institution. I began my PhD three and a half years ago in what was then the Dublin Institute of Technology,
now TU Dublin, and it has thus far been the biggest challenge I have undertaken. People will tell you that a PhD is difficult,
they will tell you that you need to be prepared for long nights, and weekends spent in the lab, but what they don’t tell you
is how emotionally difficult it can be. At times a PhD can feel Sisyphean, and I doubt I could have made it this far without
the support of the staff and my fellow researchers in TU Dublin, and of course my family and close friends. I owe them all a
tremendous debt of gratitude. However, with such challenges comes great opportunity for learning, not just advancement
within your chosen scientific area, but also great personal development.
My PhD project is an investigation into a potential lifesaving diagnostic technique. Cardiovascular disease (CVD) is currently the leading cause of preventable death in the world. The two most widely used methods to diagnose CVD are digital
subtraction angiography (DSA) and pulsed wave (PW) Doppler ultrasound. DSA detects blockages in arterial flow by imaging
a region twice (pre and post application of a contrast agent) and subtracting the pre-contrast image from the post-contrast
image to yield just the vasculature. PW Doppler conversely measures the peak velocity of the blood in vessels as well as
identifying regions of turbulence to detect the presence of arterial blockages. The major problem with each of these techniques is the reliance on the presence of a blockage, namely atherosclerotic plaque, which is typically associated with the
later stages of CVD. Treatment options for CVD when plaque is already present are limited and almost entirely surgical,
typically requiring an arterial stent. The prognosis of CVD would be significantly improved if treatment was delivered at an
earlier stage of the disease, either through pharmaceuticals or even a lifestyle change. The question, then, is: can we design
a diagnostic test that will indicate a patient’s susceptibility to developing CVD before plaque starts to form? And now we have
my research question.
One of the early effects of CVD is the stiffening of artery walls as the endothelial cells lining the vessel lumen become damaged. This gives us a potential biomarker because, as any undergraduate physicist can tell you, fluid behaves very differently
when flowing in a rigid vessel to an elastic one. Fluid flow in a vessel can be thought of as a series of infinitesimal concentric
rings, with the outermost ring in contact with the vessel wall. The outermost ring interacts with the vessel wall through a
frictional shear stress exerted perpendicularly to the direction of flow. This shear stress propagates through each of the rings
to the centre of the vessel and, provided the flow is fully developed and laminar, the profile of velocities plotted across the
vessel diameter will form a parabola. So based on this, we can readily see that the interaction between the wall and the outermost flow ring can result in dramatically different velocity profiles depending on the properties of the wall, specifically if the
wall is more rigid than normal, the wall shear stress will be lower and the gradient of the velocity profile will be shallower.
So first I had to set out to make a testbed to accurately mimic these flow conditions. This requires three main components, a
tissue mimicking material (TMM), a blood mimicking fluid, and a vessel mimicking material for which I could precisely control
the stiffness. Of these, the most challenging to produce was the vessel mimicking material. The production required a careful
selection of constituents to ensure that the vessel both had the acoustic properties of real tissue, so it could be imaged using
ultrasound, and its stiffness could be controlled within a range of values expected to be found in human tissue.
One major roadblock to the production of an elastically analogous vessel came in the form of a concern that the vessels
may not actually be the stiffness we thought they were. How could we be sure that our vessels were a certain stiffness? The
procedure we had been using to test the mechanical properties of the TMM was the compression testing protocol from ISO
7743 which determines the Young’s modulus of small cylindrical test samples using a compression tester.
I soon realised that this may not have been sufficient as the stiffness of the PVA material we were using, a TMM, is highly
dependent on the sample volume. Was it correct to assume a large solid cylinder was sufficiently similar in volume to a small
renal vessel to take for granted that the different shapes would produce similar elasticities? I decided to test this by switching
protocols to ISO 37, a tensile testing protocol and using “dumbbell” samples as a comparison to the vessels themselves. The
advantage of the tensile testing protocol is it allows for the vessels themselves to be tested as they can be stretched easily but
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are not thick enough for compression testing. By directly comparing the results of the dumbbell samples and the vessels, I
was able to show that the dumbbell samples were a valid approximation for the vessel elastic characteristics, particularly for
the TMM processing method we were using.
With the phantom design in hand, I had my testbed. Now I needed
something to test. The main issue with measuring wall shear stress is
the relatively weak signal received from Doppler ultrasound close to
the vessel wall as well as the poor velocity resolution of PW Doppler
leading to difficulties in differentiating a diseased flow profile from a
healthy one. Further problems are introduced by poor temporal
resolution, meaning that triggering is often needed to measure a
velocity flow profile and it is impossible to acquire the full profile
from the same time point. In order to fix these problems, I first
opted to use an Aixplorer ultrasound scanner (Supersonic Imagine,
France) which, through the use of its UltraFast acquisitions, allows
for complete quantification of velocity in a vessel in a single insonaFig. 1: A comparison of the elastic properties of PVAc in the vestion. As I had access to the raw in-phase quadrature (IQ) data from
sel-like and dumbbell tensile samples.
the Aixplorer, I was able to develop a spectral algorithm to improve
the signal-to-noise ratio and the velocity resolution of my measurements. This algorithm, based on the work of Loupas et al. is able to improve the velocity quantification precision by capturing
additional frequency data through the use of two-dimensional Fourier analysis1.
And with that, we’ve reached the present. With my phantom testbed and my analysis algorithm, I have entered the final
stretch of my PhD – the flow experiments. My research plan for the next few weeks will be centred on comprehensive flow
experiments to test my technique against competing diagnostic approaches, as well as analysis of the various fluid dynamics at
play in the vessel. It will be a challenging set of experiments but I’m looking forward to the culmination of the last three and a
half years.
As part of my PhD I’ve had the chance to participate in several international conferences to present my work. Most recently,
I presented at the Irish Association of Physicists in Medicine 10th Annual Scientific Meeting in my home city of Dublin and last
year I had the amazing opportunity to present my work in New York with the American Institute of Ultrasound Medicine.
Throughout my PhD, I’ve been forced through necessity to increase my skillset, developing my research, problem solving,
analysis, and time management skills to name a few. In just a few short months, I will be submitting my thesis and then I’ll
have to move on to the next stage of my career. I don’t know what form that next step of my career will take yet, but I’m
excited to find out and I’ll never forget the experiences and the hard work that it has taken to get me here.
References
1.	
Loupas T, Gill RW. Multifrequency Doppler : Improving the Quality of Spectral Estimation by Making Full Use of the Information Present in the Backscattered RF Echoes. 1994;41(4):522-531.

Andrew Malone
Andrew Malone is a final year PhD student in Technological University Dublin. His research interests are in non-ionising diagnostic imaging,
particularly Doppler ultrasound, and flow phantom development/production. In 2017, he was awarded the Young Investigator grant from
the Irish Association of Physicists in Medicine for his work in Doppler Spectral analysis. In 2015 he completed his MSc in Physical Sciences in
Medicine at Trinity College Dublin and in 2014 he completed his BSc in Astronomy and Space Science at University College Dublin.
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The Young Investigator Grant (YIG) of the Irish
Associations of Physicists in Medicine (IAPM)
The Irish Association of physicists in medicine (IAPM) first established its Young Investigator Grant (YIG) in 2007 and since its
establishment this highly sought-after grant has continued to be a great success. The grant is awarded on the basis of competitive peer review to support a research project in any area relating to medical physics and clinical engineering. The grant was
established in order to support innovative research for early career IAPM members or for those members registered for an
MSc or PhD degree.
The application itself requires a detailed research proposal discussing the scientific background of the study area, the project
aims, proposed methodology, the project plan and timeline, in addition to a breakdown of how the funding is to be spent.
The application is akin to those required for larger competitive grants, albeit on a lesser scale, and, thus, provides an excellent opportunity for early career researchers to hone their grant writing skills. Submitted applications, considered by an
assessment panel, are judged according to their scientific strength, the clarity of the proposal, the feasibility of completing the
proposed work within the year, in addition to the academic background of the applicant, commensurate with their stage of
career. The successful candidate, to much anticipation, is announced annually at the IAPM annual scientific meeting (ASM).
The awardee is then invited to present their research the following year at the ASM.
To date, the YIG has been awarded to 15 applicants from across 8 different Irish institutions, including healthcare institutions
and academic centres. The funding has been used for a variety of items including, equipment, consumables, conference attendance and the support of training visits. On occasion when an outright winner has been too close to call, the assessment
panel have recommended that the grant be jointly awarded. Of the 15 awards to date, 6 have been won by hospital-based
medical physicists and PhD students, respectively, while 3 MSc students have been successful.
Since its inception, funding has been awarded to studies across a variety of modalities and research areas such as intensity
modulated radiotherapy (IMRT) dosimetry, diffusion weighted imaging (DWI) in MRI, Doppler ultrasound perfusion flow analysis, Breast ultrasound imaging, paediatric digital radiography (DR), clinical engineer mHealth mobile applications, optimisation of intensity modulated arc therapy (IMAT), ultraviolet (UV) dosimetry and optical fibre sensors in small animal irradiators.
Indeed, across these modalities and project areas, novel and innovative approaches, methodologies and results have been
put forward and reported. Innovative physiological imaging and analysis methods have been demonstrated, novel phantom
test objects have been constructed, imaging training programs have been devised, novel health applications for mobile devices have been written, new dosimetry methodologies have been developed and validated, while unique simulation and
modelling methods have also been demonstrated.
The YIG has been a great success for helping in the development of budding medical physicists and researchers, who may
otherwise not have the opportunity to explore some of their research interests. As such, the grant has provided a platform
for expanding the expertise and skills of early career medical physicists in Ireland and provided a taster of the rewards gained
through research and development. Does your local medical physicist association have such a scheme? Why not set one up?
More details of the Young Investigator Grant (YIG), its past winners and their respective projects may be found at
https://iapm.ie/about/awards/

Dr Seán Cournane
Chair of the Young Investigator Grant (YIG) committee, Irish Association of Physicists in Medicine (IAPM)
Dr Seán Cournane works as a diagnostic imaging physicist in the Medical Physics and Clinical Engineering Department of St. Vincent’s
University Hospital, Dublin. Seán is the current chair of the Young Investigator Grant (YIG) committee of the Irish Association of Physicists in
Medicine (IAPM)
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Desislava Kostova-Lefterova,
Medical Physicist
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To be medical physicist in a medical imaging department of a hospital is a challenging task. The medical physicist’s duties in a
radiotherapy department are well known. However, in many countries this is not the case for the diagnostic medical physicist. In this paper is presented the story of how I became part of the different multidisciplinary teams in a hospital, starting as
invisible and unknown person.
The story begins not very long ago, in 2009, not in a castle far, far away, but in the ”National Cardiology Hospital”, in Sofia,
Bulgaria. I was an unknown person with an unknown profession and unknown responsibilities that one day appeared in the
CT room of the Medical Imaging Department. On my first working day, I realised that there were six different departments
in the hospital, using a good variety of equipment. There were one CT unit, three angiographic units, three different C-arms,
general radiography unit and eight different mobile radiography systems. I had to find a strategy how to start. I was the only
medical physicist, part of no team. I realised that without a team, the medical physicist is completely alone, totally lost and
couldn’t do almost anything. Since my PhD study was about optimisation of paediatric X-ray procedures I decided to start
with an optimisation process in the CT room. In the CT room was the first place where I faced the problem that “medical
physicist” is not a recognisable profession between the medical specialists working within the X-ray equipment. For example, I was developing new protocols, in an attempt to implement an optimised radiography practice when all of them were
deleted on purpose by a radiologist, that was refusing to change his routine working habits. It wasn’t a motivating start. I had
to find another strategy.
I was lucky that at the same time there was a department in the hospital, the Department of Invasive Cardiology, where new
equipment was going to be installed. This was the ”the blank page” I needed, the place to start from the very beginning with
the medical personnel, the place where I started to build my bridges. The transition between the old and the new equipment is always difficult. So, it is good to be there, to support their first steps and help them until the new practice and all
protocols are successfully introduced into the routine work. It was my first successful strategy, and the first team I become
part of.
Another strategy was to find a person who knows what a medical physicist is and also to find somebody who wants to
change his/her practice. I found it in a radiographer, who had a course in Quality Assurance in Medical Imaging during her
training. The lecturer of this course was a medical physicist. She was motivated to change and optimise her radiography
practice. When someone gives a good example, others could easily follow. We changed together all the conventional radiography practice in the Medical Imaging Department of the hospital, starting with the chest X-ray examinations and ending
with all paediatric protocols.
A successful strategy is also to help somebody with your knowledge. It might not be in the field of medical physics, you have
to be open and provide your help when opportunity appears. I helped a radiologist with my knowledge and that was the
beginning of a very successful team, “the CT team”.
Don’t ever talk to the medical staff about Medical PHYSICS. In Bulgaria, Physics is one of the toughest courses in the Medical
University. Show them pictures, instead of numbers, show them the final effect and you will later explain what physics magic
makes it possible, otherwise you lose them in the very beginning.
You have to be part of the routine practice, you have to be in place, in the hospital, in the department, every day and hour.
To be good in your profession you need to be familiar with the roles of other professions. How to achieve it? Learn from
them, learn with them, learn what they look for, learn all the procedures they use. If you want to receive, you need to
offer. A problem always appears and you have to be there, again, in place, and ready to offer your help. You have to show
that they could rely on you in various situations. And the reason for each problem should be used for improvement of the
current practice.
Step by step, it took me 3-5 years to become part of different teams in the different departments, to become recognisable,
both as a specialist and a person. For this period, they become familiar with my responsibilities. From unknown person with
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unknown face and no name I became ”The Medical Physicist“. Then they started to recognise me as Dessi, the physicist of
the hospital and part of the “bigger picture”.
Each optimisation process is more successful if you start by visiting together with your team departments which provide
examples of good practice. We had such an opportunity thanks to the IAEA TC Project RER9132 for Strengthening Member
State Technical Capabilities in Medical Radiation Protection. In 2015, our team consisting of a radiologist, a radiographer and
myself, was sent for a one-week scientific visit to The Royal Marsden Hospital NHS Foundation Trust, UK, hosted by Dr
Isabel Castellano. After the visit, all of us were inspired and motivated for optimisation of our own practice, even without
having the opportunity to work with the “modern equipment” we saw and all the new technical abilities and software solutions for low-dose protocols. Motivated, we created new CT protocols and we optimised our own practice. An example is
the 6 times reduction of the CTDIvol values and the total scan times of our paediatric thorax CTA protocols. We managed
to expand our team with cardiologists for improvement of the electrophysiology procedures and paediatric cardiologists,
anaesthesiologists and paediatric cardiac surgeons for better patient care and treatment of our paediatric patients. Now a
fewer number of paediatric patients are undergoing interventional CA procedures. We achieved better representation of
the patient’s congenital heart malformations, for the purposes of the interventional and surgery planning and postoperative
assessment. Our optimised protocols are now used for an innovative procedure. The CT images are converted into 3D
models and then 3D printed for a better representation of the cardiac malformations. This allows for our paediatric cardiac
surgeons to be better prepared for the complex paediatric cardiac surgeries.
This is not how my story ends, as it continues even after the “happy ending”.

Desislava Kostova-Lefterova
Medical Physicist and Assoc. Prof. at:
National Cardiology Hospital, Sofia, Bulgaria
Aleksandrovska University Hospital, Sofia, Bulgaria
Medical University Pleven, Pleven, Bulgaria
Desislava Kostova-Lefterova is a Medical Physicist with PhD in the field of Optimisation of paediatric X-ray examinations and post-graduate
education in Medical Radiation Physics. She has more than 10 years’ experience as a medical physicist starting her career in the NCRRP in
the field of certification training of personnel working with sources of ionizing radiation for medical purposes; analysis and assessment of the
collective doses, risk assessment and justification of medical exposure; national and international dose surveys – realization, maintenance of
a data base; DRLs; TLD measurements; elaboration of relevant information for general practitioners. At present she is working in two big
university hospitals in the field of patient and personnel dosimetry and radiation protection; QA&QC; optimization of x-ray examinations
protocols and practice; personnel training and IORT for breast cancer. She is also lecturing in two Bulgarian medical universities - “QA in
medical imaging”, “Radiation protection” and „Diagnostic Radiology Physics“.
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The European Congress of Medical Physics 2018 was nominated
for the Copenhagen Congress and Event Award
The European Congress of Medical Physics 2018 was recently nominated as one of the best and most significant events held
in the capital of Denmark in 2018. The category was 2018 conference host, which had succeeded most in creating new
partnerships and networks and the prize is awarded by the City of Copenhagen and Wonderful Copenhagen at the annual
Copenhagen Congress and Event Award which took place on April 30th.
Wonderful Copenhagen wrote: “Every year, Copenhagen is the host city for many international knowledge congresses and
sports events, which together generate a billion turnover for the city and help pave the way for knowledge exchange and attracting investment and international talents. Often, a Danish host and/or organizer, are in the lead of these events and this is
crucial for ensuring that the capital every year can attract many international congresses and events”, Wonderful Copenhagen
states. “To pay tribute to the local hosts and organizers who help put Copenhagen on the world map, Wonderful Copenhagen, in cooperation with the City of Copenhagen, invites once a year to the „Copenhagen Congress and Event Award”.
This year’s awards were divided into three categories and seven nominees among Danish hosts and organizers, who in
2018 held significant international congresses or events in Copenhagen. The categories were “This year‘s host of the congress that has successfully created profiling of discipline/strength position”, “Host of the year for the congress that has successfully created new partnerships and networks” and “Best sports event of the year”.
Among the many congresses held in Copenhagen last year, only three were nominated in our category. Even though another congress, namely “Big Science Business Forum 2018” hosted by the Ministry of Education and Research and bigdata.
dk, won the category, we were proud to be nominated. The local organizers look back at ECMP 2018 with great joy, lots of
knowledge and wonderful memories. We are looking forward to ECMP2020 in Torino.

Fig. 1: The event was held in the Ball Room at the Copenhagen City Hall.
Photo: Lasse Lundberg Andreasen

Fig. 2: The ECMP2018 hosts Jens Edmund and Eva Samsøe was representing
the congress at the event. Photo: Lasse Lundberg Andreasen

Eva Samsøe
Eva Samsøe (1973) obtained her PhD in Atomic Physics from Lund University, Sweden in 2004. She has been working as a medical physicist
at the department of Oncology at Copenhagen University Hospital, Herlev in Denmark since 2005 and was appointed the MPE in 2014. Eva
is working part time at the Danish Center for Particle Therapy (DCPT) in Aarhus, Dk. Her focus area is head and neck cancer and she is an
active member of the Danish Head and Neck Cancer Group (DAHANCA). Eva has been a member of the board of the Danish Society of
Medical Physics (DSMF) since 2015 and was a member of the local organizing committee of the ECMP 2018. She is married and has three
children.

Jens M. Edmund
Dr. Jens M. Edmund was chair of the ECMP local organization committee in 2018. He received his master’s degree in biophysics in 2003 and
PhD in radiation dosimetry in 2007. He became diplomate of the American board of radiology in 2011 and medical physics expert in 2014.
He is works at Herlev Hospital close to Copenhagen as a medical physicist in radiation therapy and is currently affiliate associated professor at
the Niels Bohr Institute, University of Copenhagen.
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Conor Ward, Ireland – Medical Physicist & Musician
It requires methodical thinking, patience and some creativity. Sometimes it will all fall into place quickly while other times it
takes a lot of trial and error to get it right. No, I’m not talking about planning a head and neck treatment; I’m referring to the
process of writing music. Since the age of 12 I have been playing and writing music. While I was studying Medical Physics in
university, I played gigs at the weekends to help fund my studies. It has continued to be a passion of mine since and it provides me with a welcome change from the busy world of working as a Medical Physicist in a Cancer Centre.
I grew up in a house surrounded by instruments and music. Being the youngest of 4 boys who all played guitar, I never really
had a choice! I started out by learning how to play the classics – Bob Dylan, Eric Clapton, and Jimi Hendrix. More inspirational than those figures were my three brothers. What inspired me about them was that they wrote their own music and it
made me realise that there was no reason I couldn’t do it too. Copying someone’s music is very enjoyable; however, being
able to write your own music is a wonderfully unique experience.
A few years ago, I took the decision to head into a recording studio and record some of the songs I had been writing over
the years. I now have 6 songs available on iTunes, Spotify, YouTube etc. with more to come. My songs have received airplay
on local and national radio stations across Ireland and have been well received by the Irish media. Recording is an expensive business; however I was lucky enough to have it funded by my work as a Medical Physicist! As well as that, I have been
fortunate enough to get to play alongside some of Ireland’s biggest musical acts and perform at some of the most prestigious
venues and music festivals that Ireland has to offer. My work colleagues are very supportive of my music and are typically
found in the front row at my gigs!
Working as a Medical Physicist can be mentally and emotionally draining at times.
I find playing and writing music is a wonderful outlet and very
therapeutic. In a way it is a form of mindfulness. As well as
that, playing music has afforded me the opportunity to travel
the world. I have played gigs across the world in places such
as Dubai, Barcelona, Vietnam, Australia, Bolivia, Peru and
most recently Austria!

Fig. 1: Conor Ward performing on stage

I was delighted to be asked to entertain a group of my fellow
physicists from across Europe at the recent ECR in Vienna. It
was a brilliant night put together by Professor Paddy Gilligan,
a fellow music enthusiast. It was a fantastic night as some of
the leading physicists from around Europe let their hair down
to dance the night away!

Conor Ward
Medical Physicist at Mid-Western Oncology Centre, Limerick, Ireland
Conor is a Medical Physicist from the West of Ireland. Conor studied at the National University of Galway where he obtained his
undergraduate degree in “Physics with Medical Physics” as well as his MSc in Medical Physics. He is currently working as a Medical Physicist in
the Mid-Western Oncology Centre, Limerick.
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Natasa Brasik, Austria – Medical Physicist and certified yoga teacher
In recent years, yoga has become increasingly popular. Nowadays, it has never been easier to go to yoga classes or to follow
them online and there is a growing number of yoga communities around the world. There are many reasons which contribute to this sport’s growing popularity, and I am sure that you may already be aware of them (such as stretching and relaxation of the whole body, as well as achieving inner peace through meditation), but I have also recently noticed that yoga is not
only regarded as a fun leisure activity, but as a possible form of physical therapy and treatment for musculoskeletal conditions.
For example, the British National Health Service is already considering how to integrate yoga into the healthcare system –
and not only for patients but also for staff. This trend seems to become more and more popular around the globe.
As a medical physicist myself, I believe this is a great idea. I have been working in a radiology department for many years and
that means carrying heavy lead aprons on a daily basis. During the years, I developed severe pain in my neck and upper back
area. However, in 2005 I discovered yoga and since then I have been practising it regularly. Within a few weeks of starting,
my posture had improved, I was able to support the weight of the lead aprons better and what is more, I learned to cope
with stress at work much better.
From yoga after work...
Soon enough, my colleagues at work noticed this positive change in me and asked me for advice. We started to practise
yoga together after work, where I would help them stretch their muscles and relax after a long and tiring day. These weekly
get-togethers made me realize that yoga should indeed become a part of general healthcare, as it would not only greatly
benefit patients, but also healthcare professionals. Thus, I decided to undergo training to become a certified yoga teacher.
.....to yoga at work?
You may be thinking now that being a medical physicist as well as a yoga teacher may be two quite contrasting professions,
however, my main profession as a physicist is fulfilling my love for physics and radiology and its technicalities and yoga helps
me realise my spiritual side. Ever since my colleagues and me have been meeting up after work to practise yoga together,
we have had multiple discussions about the growing trend of yoga in medical healthcare. My hope is that more and more
nations will realise that it is not only crucial to provide patients alternatives to traditional therapies, but also to ensure that the
practitioners taking care of those in need receive adequate access to well-being schemes – healthy practitioners are more
capable of helping patients.

Fig. 1: Natasa Brasik
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Fig. 2: Yoga helps me realise my spiritual side
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This year, the first ever Yoga in Health Care Conference is taking place in London. I believe, that with the popularity of yoga
in western societies and the fact that it is already being prescribed by some physicians in countries such as the USA, it is only
a matter of time until yoga will also be established as a standard treatment alternative in Central Europe. One can only hope
that this will happen sooner than later!

Natasa Brasik
Dr. Natasa Brasik is a Senior Medical Physicist at the University Hospital in Vienna, Austria. In her profession, her main tasks include quality
assurance of all diagnostic devices used in radiology departments. In the past 15 years, she developed a passion for Yoga, which led her
to undergo a training to become a certified Yoga teacher. She completed this training in 2018 and since then she has been training for an
additional certification in Health Yoga. While her profession as a medical physicist fulfils her interest in radiology and enables her to work with
many people from different backgrounds, yoga has helped her realize her spiritual side. Each year, she organises various Yoga & Sailing Retreats
across Istria and the Mediterranean Sea. Moreover, she holds courses in Health and Hatha Yoga across Vienna.
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Henrik Sundström, Sweden - Medical Physicist and Role Player
In our daily lives we assume many different roles without conscious reflection. We act out the role of the friend, the partner
and the parent. Likewise, in our professional lives we might adopt the supporting role of the teacher, the investigator or the
more authoritative role as the leader. In the world we observe the role of the tyrant, history tells us of the hero and all of us
act out the adventurer when we set out to explore something new. No matter what aspect of life we choose to perceive
we always find these archetypical roles that we explicitly or implicitly adopt seamlessly, usually without a second thought.
Exploration of how to engage with and express these roles in a more conscious and structured manner is a fun and creative
bonding exercise that can be deeply engaging and grip our attention for hours by the simple act of using our imagination.
We’re often told, with good reason, not to bring our work with us home. But how about bringing our personal hobby, or at
least the essence therein, to work?
I am Henrik Sundström, medical physicist director of Jämtland, Sweden. For almost twenty years I have spent hours every
week with many different friends playing role playing games. A more formal definition of role playing is interactive theatre,
usually without the props - though there is a branch of the community that incorporates everything from clothing to craftsmanship. The basics of role play are simple. A group of people gather together with the leader of the session, the game
master. The game master sets the stage, describes the world and acts as the gateway to the players in the said world. The
players on the other hand act out a character of their own. This character is a person just like you but can have very different
morals, goals and skills.
In my role-playing career I have spent fifteen years game mastering with thousands of hours of writing stories and improvising on the spot when sitting down with the group. We’ve explored everything from love to conflict, lies and deceit, moral
failure and redemption and of course the more classic style of heroism, adventure and combat. I have found many new
players who claimed they could not possibly understand what this uncanny occult activity was all about, yet not more than
ten minutes into the session they were always the most engaged in their new role as the assertive soldier, the benevolent
noble, or the eccentric alchemist.
Being a game master is very different from being a player. As a game master you get a lot of practice in leadership, responsibility, planning, creative writing and improvisation as you get to act out and narrate all the characters that are not the players.
While as a player your focus is more towards the personal development of your character’s relationships, skills and personality.
Role playing is a form of acting that can bring forth very strong and memorable emotions. Happiness, excitement, sadness,
grief and anger. You get to explore your dark side and incorporate it into your role. This can be very daunting to people yet
extremely rewarding and something that can be of great benefit in real life. It is a fun way to develop emotional intelligence and self-control while delving in to our vast imagination and the archetypes that we somehow understand without ever
having put them into words.

Henrik Sundström
Medical Physics Director of Östersunds Hospital, Region Jämtland Härjedalen, Sweden.
Henrik has two masters from Umeå University in engineering physics and medical physics. His career as a medical physicist started as a PhD
student in MRI-physics at Umeå University in 2012. In 2013 he switched to working in diagnostic radiology at Östersunds Hospital. Since
2017 he is responsible for the medical physics practices in the county of Jämtland. He is the youngest representative in the chief medical
physicist group of Sweden at the age of 31. Henrik lives with his partner Flavia in Östersund where they spend a lot of time role playing and
cooking together.
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Educational Activities 2019-2020

Date

Description

URL

Jun 5th, 2019 Jun 7th, 2019

JOURNEES SCIENTIFIQUES SFPM

Jun 5th, 2019 Oct 25th, 2019

Lectures on MR 2019 - ESMRMB

Jun 10th, 2019 Jun 14th, 2019

Seventh International Conference on Radiation
in Various Fields of Research (RAD 2019
Conference)

Jun 11th, 2019 Jun 14th, 2019

6th Joint Congress 22SEFM-SEPR17

Jul 4th, 2019 Jul 6th, 2019

European School for Medical Physics Experts
(ESMPE) Interventional Radiology edition 2019

Jul 14th, 2019 Jul 18th, 2019

AAPM 2019

Aug 19th, 2019 Aug 23rd, 2019

Niels Bohr Summer School on Therapeutic
and Diagnostic Medical Physics

NBI

Aug 21st,2019 Aug 24th, 2019

XXVI Brazilian Congress of Medical Physics

ABFM

Sep 6th, 2019 Sep 7th, 2019

Symposium in Future Trends in Photon
Radiotherapy

Sep 8th, 2019 Sep 11th, 2019

24th International Conference on Medical
Physics

Sep 23rd,2019 Sep 25th, 2019

MPEC 2019

Oct 3rd, 2019 Oct 5th, 2019

SCIENCESCONF
ESMRMB

RADCONFERENCE

Location
Angers, France
Europe
Herceg Novi,
Montenegro

CONGRESOSEFMSEPR Burgos, Spain
EFOMP

AAPM 2019

IBA DOSIMETRY

ICMP2019

Prague, Czech Republic

San Antonio, Texas
Copenhagen, Denmark

Santos, Brazil
Palma de Mallorca,
Spain
Santiago, Chile

IPEM

Bristol, UK

36 Annual Scientific Meeting European Society
for Magnetic Resonance in Medicine and
Biology

ESMRMB

Rotterdam,
Netherlands

Oct 10th,2019 Oct 12th, 2019

European School for Medical Physics Experts
(ESMPE) Radiotherapy edition 2019

EFOMP

Warsaw, Poland

Oct 12th,2019 Oct 16th, 2019

EANM’19 – 32nd Annual Congress of the
European Association of Nuclear Medicine

EANM

Barcelona, Spain

Oct 25th,2019 Oct 26th, 2019

3d ESTRO Physics Workshop

ESTRO

Budapest, Hungary
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Educational Activities 2019-2020

Date

Description

Nov 3rd, 2019 Nov 6th, 2019

ESTRO Research Course in Radiotherapy
Physics 2019

Dec 6th, 2019 Dec 7th, 2019

URL

Location

ESTRO

Madrid, Spain

1st AICI Forum Villach - Artificial Intelligence in
Clinical Imaging

AICI-Forum

Villach, Austria

Jan 23rd, 2020 Jan 25th, 2020

European School for Medical Physics Experts
(ESMPE) Nuclear Medicine edition 2020

EFOMP

Feb 7th, 2020 Feb 8th, 2020

Symposium of Belgian Hospital Physicist
Association 2020

Apr 20th, 2020 Apr 22nd, 2020

Optimisation in X-ray and Molecular Imaging
2020

OXMI2020

Apr 23rd, 2020 Apr 25th, 2020

European School for Medical Physics Experts
(ESMPE) Satistics edition 2020

EFOMP

Athens, Greece

May 10th, 2020 May 12th, 2020

NACP2020 Symposium

NACP

Reykjavik, Iceland

Sep 24th, 2020 Sep 26th, 2020

3d European Congress of Medical Physics
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BHPA

ECMP20

Prague, Czech Republic

TBA

Gothenburg, Sweden

Torino, Italy

Obituary for Prof. Dr. Dietrich Harder

Photo: A. Rühmann

On Sunday 10th February 2019, just one day before his 89th birthday, Prof. Dr. Dietrich Harder passed away. With him, we
lost a great scientist in radiation physics, biophysics and Medical Physics. During his life he received many honours, including
the Federal Cross of Merit on Ribbon by the President of the Federal Republic of Germany for his long-term membership
and two-years chair in the German Radiation Protection Commission (SSK), the Hermann-Holthusen-Ring of the German
Radiological Society (DRG), the Boris-Rajewski-Medal for his contributions in biophysics, the first awarded Glocker-Medal
of the German Society of Medical Physics (DGMP) for his contributions in Medical Physics, the EFOMP-Medal, the Badge
of Honour and the Honour Clasp of the Deutsches Institut für Normung (DIN) for his work on standardisation and chairing
and vice-chairing the Working Committee “Dosimetry” over many years, and the Hanns-Langendorff-Medal for his engagement in science communication to the public. He became a Honorary Member of the DGMP and co-founder and first
president of the Society for Biological Radiation Research in Germany. In 1983 he co-chaired the World-Congress for Medical Physics and Biophysics in Hamburg. For many years he was a curator of the Physikalisch-Technische Bundesanstalt (PTB),
Braunschweig, as well as member of the executive board of the German Research Foundation (DFG) in the seventies, and
many more years member of its scientific advisory board. Moreover, he has been member of the executive boards of the
scientific journals Strahlentherapie, Röntgenblätter und Clinical Physics and Physiological Measurement, for years. In more
recent times, Dietrich Harder had also close contacts to Polish, Belarusian and Russian colleagues whom he supported in his
straightforward manner in their scientific work. His support was honoured by the honorary membership of the Polish Society
of Medical Physics (PTFM) as well as with the Timoféeff-Ressovsky-Medal of the Russian Academy for Medical Sciences. For
several years he had been a very active member of the International Commission on Radiation Units and Measurements
(ICRU).
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Dietrich Harder was born in Stettin (Szczecin) on 11th February 1930; at the end of the second world war, he escaped with
his family to West Germany. He studied physics, biophysics and philosophy at the Goethe-University in Frankfurt. In 1957
he graduated as Dr. phil. nat. with a thesis on microbeam experiments with alpha-particles and radiation-induced reaction
kinetics of enzyme systems, supervised by Prof. Otto Hug at the Max-Planck-Institute for Biophysics that was directed by
Prof. Boris Rajewsky and from which many well-known experts of the German radiation research originated. In the following
years, he continued to work there as a scientific assistant at a 35 MeV Betatron and participated in the development of new
dosimetric procedures. The emerging application of applying ionizing radiation to tumour patients and his close collaboration
with radiologists captured his interest in Medical Physics.
In 1960 he moved to the Julius-Maximilians University at Würzburg to work with Prof. Helmuth Kulenkampff, where he
continued to work at a 35 MeV Betatron especially on the interactions of fast electrons with thick layers of matter. There he
met the young medical student Brigitte Pflügel, whom he married in 1962; the ever since married spouses had four children, all of them are meanwhile professionally engaged in different fields of medicine. In 1966 Dietrich Harder finished his
habilitation in experimental physics and in 1972 became an extraordinary professor. In 1973 he was appointed as chair and
director of the Institute for Medical Physics and Biophysics at the Georg-August-University in Göttingen, a position that he
held for 25 years until 1999. During this time, he very successfully established interdisciplinary teams of physicists, biologists,
and physicians backed-up by scientific assistants, Ph.D. and diploma students. Their research was focussed on radiation-induced chromosomal aberrations, relative biological effectiveness of X-ray, electron and neutron radiation, as well as on clinical
dosimetry and radiation treatment planning. It is almost impossible to enumerate Dietrich Harder’s merits in medical physics
and biophysics. Scientifically he pushed forward research on the effects of ionising radiation on a cellular level. He earned
merits also in the field of dosimetry and micro-dosimetry of photons and electron beams in diagnostic radiology and radiation
therapy. The well-known RW3 solid water phantom material was developed in his institute at Göttingen and evaluated at
Oldenburg. Beside this, Dietrich Harder also worked in the field of imaging and contributed to the improvement of ultrasound diagnostics and image processing.
Parallel to his scientific work, Dietrich Harder engaged himself strongly in national and international committees and commissions, since he was convinced that scientists have a special responsibility towards our social society. He also kept a close
link to his work for standardisation in Germany. For more than 50 years until 2017, he was a member of the DIN Standards
Committee Radiology (NAR) and participated in the production of all standards on dosimetry during this time. Often the
quest for the correct wording lasted long and even overnight; sometimes, after some glasses of red wine or beer, whole
sections were reworded. At meetings, he could often be found with a 10 cm-high pile of papers in front of him, from which
he could instantly extract the appropriate documents, even in the midst of exuberant discussions! This was in contrast to his
younger colleagues, who could only locate the papers, more slowly, using the search function of their laptop computers.
Looking back on his professional life, there were three distinct external events that played an important role and confronted
him with the social and political challenges of nuclear technology and that he particularly cared about as a radiation scientist:
1. The first event was the nuclear reactor accident at Chernobyl in 1986. Apparently, the whole world was not prepared
for an event of this kind, neither technically nor mentally. The worried population was given no well-coordinated answers to
their questions. Luckily at that time, the right people were present in the German Radiation Protection Commission (SSK),
including Dietrich Harder. He was one of the experts that informed objectively about the risks, based on sound knowledge.
He neither diminished nor exaggerated, but together with his colleagues from the SSK suggested expedient measures.
2. Some years later he was asked to bring in his expert knowledge into a vivid and often not very matter-of-fact discussion
on the occurrence of a tragic cluster of leukaemia cases in a region near nuclear power plants on the river Elbe. He often
participated in talk shows on this subject and impressed by his substantiated, objective and never-offending manner.
3. Lastly, he was also engaged in research on the bio-physical-chemical effectiveness of the radioactive noble gas radon for
pain relief of patients in spa cures at Bad Schlema or Bad Gastein. Together with the society RADIZ, newly founded for this
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purpose, he was able to convince German health insurance companies to further support this kind of therapy. By this work
he was very happy that in his late years he could come back to the subject of radiation biology and participate in the explanation of the mechanism of the radon-therapy.
Starting in the 1980s, when Dietrich Harder was looking for measuring possibilities at medical telecobalt installations and
linacs and due to his contact with Antje Rühmann, he developed a special relationship with the facilities at Oldenburg. There
he spent many days, evenings, nights and weekends measuring data and involving the local colleagues in on-the-spot discussions about his data analysis and theories arising from them. Not all measurements were successful, but there was nothing
that was not tried out; so many stories and memories had their origins in these times. Dietrich Harder was never impatient,
always helpful and seemed to have unlimited time to think into very complex matters. He had great fun in fiddling things
together, contemplating things and especially in explaining them in his very intuitive manner that never compromised anyone
else but was carried by great respect for his counterpart.
Unfortunately, his institute at Göttingen was not continued after his retirement, which was a common trend to thin out faculty positions in medical radiation physics and radiation biology at those times in Germany. So, it was a great success that in
2004 Dietrich Harder as senior advisor could support the young Medical Physics group of the junior professor Björn Poppe
at the University of Oldenburg. Finally, in 2010, this became an endowed chair and in 2012 the clinic for radiation therapy
received the official title „University Clinic for Medical Radiation Physics“, where now more than 40 physicists, physicians,
engineers, Ph.D. and other students work on current topics of modern radiation physics. Dietrich Harder participated actively in this work up to 2017 and it seems as if the negative trend in numbers of chairs in Medical Physics in Germany of the
beginning of this century could have been turned around.
Dietrich Harder had a very close relation to the Journal of Medical Physics in Germany, the Zeitschrift für Medizinische Physik
(ZMP), that he had co-founded. As long as he could, he participated in the editorial meetings and influenced the journal by
content and strategy. One of his typical characteristics was that he brought reprints of this journal to any kind of meeting and
conference and carefully placed and advertised them. Therefore, it is a very special coincidence that his very last scientific
publication appeared just in the this-year first issue of the Zeitschrift für Medizinische Physik, in February 2019, a few days
only before he died [1].
Dietrich Harder was for many of us a friendly, fatherly – and due to the great energy, that he was given – also grandfatherly
scientific mentor. He remains to us as a great role model that we all will remember in great thankfulness.
Translated and adapted by Markus Buchgeister, based on the German obituary by Björn Poppe, Antje Rühmann and Dieter
Regulla.
1.	
Delfs, B., Kapsch R. P, Chofor N., Looe H. K., Harder D., and Poppe B. 2019. A new reference-type ionization chamber with direction-independent response for use in small-field photon-beam dosimetry - An experimental and Monte Carlo study. Z Med Phys 29: 39-48.

Prof. Dr. Markus Buchgeister,
Beuth Hochschule für Technik Berlin, Germany
Markus Buchgeister entered the field of medical physics in radiation therapy at the university clinic of Tübingen in 1995. In 2010, he received
a call for a position as professor for medical radiation physics at the Beuth University for applied sciences at Berlin. Since 2003, he is engaged
as co-opted DGMP board member for public relations and communications of the German Society for Medical Physics. Parallel, he served
as chairman of the EFOMP Communication and Publications Committee 2003-2009 and from 2009-2015 as German EFOMP delegate. In
2017-2018 he was chairman of the EFOMP Education and Training Committee, being now its past chairman in 2019 and German EFOMP
delegate for a second round.
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Obituary for Prof. Professor Marta Wasilewska
Radwańska (1938-2019)

Photo: K. Kisielewicz

Professor Marta Wasilewska-Radwańska died in Kraków, Poland, on April 25 2019. As the organizer of one of the first
academic Medical Physics programmes in Poland, she educated and trained several generations of Polish medical physicists
at the AGH University of Science and Technology in Kraków, Poland. For several years Marta was a member of the General Board of the Polish Society of Medical Physics and also an Officer, Head of the Education & Training Committee of the
European Federation of Organisations For Medical Physics (EFOMP). Her lasting contribution to the development of Medical
Physics is recognised in Poland and elsewhere.
Having completed in the 60’s her undergraduate studies in physics at the Department of Physics, Chemistry and Mathematics of the Jagiellonian University, through her entire professional career, Marta Wasilewska-Radwańska remained a staff
scientist at the AGH, obtaining her Ph.D. ,D.Sc. (habilitation) and Professor degrees from that University. Over the years
1979-1989 she was Deputy-Director of the AGH Institute of Physics and Nuclear Techniques (IFTJ) and Head of the Department of Radiometric Analyses at that Institute. IFTJ later evolved into the AGH Faculty of Physics and Applied Computer
Science where, over the years 1995-2005, Professor Wasilewska-Radwańska headed the Department of Medical Physics,
which later became the Chair of Medical Physics and Biophysics. She retired in 2005, but continued her research and teaching duties, last as organizer of the Postgraduate Studies of Radiation Hygiene.
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Marta’s research initially concerned the development of radioisotope techniques applied in the analysis of minerals used in
cement and limestone industries. This lead to several patents and to the implementation of such techniques, applying methods based on X-ray fluorescence and activation analysis, in Polish limestone and cement production plants. Marta’s D. Sc.
(habilitation) monograph, published in 1977, summarized her achievements in that area. Later, Marta applied similar techniques in the area of environmental protection, but in the 90’s her main interest turned to medical physics which remained
her major discipline for several decades. She conceived and initiated an undergraduate course in Medical Physics at the AGH
– one of the first of such undergraduate university courses in Poland. Working together with hospital clinicians, professional
colleagues and students, she developed several techniques where ionizing and non-ionizing radiation was applied in medical
diagnostics, therapy and radiation protection. Among such developments were Helicobacter pylori diagnostics by measuring
the concentration of carbon-14 in the patient’s breath or excreta, application of thermoluminescence dosimetry in UV light
detection , microanalysis of mineral particle sizes using X-ray fluorescence (XRF), evaluation of radio-iodine uptake in the
human thyroid by Tc-99m gamma-camera imaging, or the development and construction of a dynamic heart phantom for
Quality Control in SPECT imaging.
Professor Wasilewska-Radwańska collaborated with many leading research centres, such as the CEA in Saclay or DESY in
Hamburg, and gave invited lectures at a number of international conferences. As an IAEA Expert, she advised the Niamai
University in Nigeria. She was on the editorial board of the Medical Physics journal and a frequent reviewer of publications in
the area of medical physics and bio-medically applied nuclear and non-ionizing radiation physics. Over several terms, Marta
was elected to the Committee of Medical Physics, Radiology and Diagnostic Imaging at the Medical Division V of the Polish
Academy of Sciences, last heading the Radiobiology and Radiation Hygiene Commission in that Committee. Commencing
in the 90’s, Professor Wasilewska-Radwańska had been elected to the Board of the Kraków Division of the Polish Society
of Medical Physics (PSMP) and over the years 2005-2001 became Vice-President and Secretary of the Main Board of that
Society. In 2014 Professor Marta Wasilewska-Radwańska was awarded Honorary PSMP Membership in recognition of her
contribution to the development of medical physics in Poland and abroad. Over the years 2005-2011 Marta was also an
Officer of the Board of the European Federation of Organisations for Medical Physics (EFOMP) and chaired its Education
and Training Committee. It was through the activity of this Committee that the European Medical Physics Programme was
formulated. Marta also participated in developing the programme of Specialist Post-Graduate training in Medical Physics in
Poland, aligning it with the European guidelines. As a result, the Polish programme of post-graduate specialization in Medical
Physics is now supervised by the Centre of Medical Post-Graduate Training and the final state examination is conducted at
the Centre of Medical Examinations – following the same procedures as those of post-graduate training and specialization of
Medical Doctors in Poland.
By organizing her academic course in Medical Physics at the AGH Faculty of Physics and Applied Computer Science, where
Professor Marta Wasilewska-Radwańska also headed the Department (later Chair) of Medical Physics, several generations
of graduate and post-graduate medical physicists were trained, many of whom later entered and completed post-graduate
state-level specialization in Medical Physics. They now lead Medical Physics Departments in several oncology and medical
diagnostics centres in Poland and abroad. Apart from her regular course lectures, Marta also gave lectures on radiation physics and biomedicine at other AGH Faculties and lectured at post-graduate specialization courses within the national medical
physics specialization programme in Poland. She actively participated in several teaching programme committees, last as
member of the Programme Council for Education in Biomedical Engineering.
In recognition of her outstanding results in research, organization and teaching, Professor Wasilewska-Radwańska was
state-decorated with the Knight‘s Cross of the Polonia Restituta Order (2002), the National Education Commission Medal
(1996) and the Golden Cross of Merit (1983), also receiving many other distinctions and awards.
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Professor Marta Wasilewska-Radwańska – or simply Marta – will be remembered as our good Colleague and Friend. Her
exceptional personality, warm appreciation of friendship, sense of humour and great responsibility will serve us not only as an
example of excellence in teaching, research and organization, but above all, an example of the great appreciation of achievements of other professional colleagues and students. The AGH Faculty of Physics and Applied Computer Science, several
cancer and nuclear physics research institutions in Poland, and the community of medical physicists in Poland and abroad,
have suffered a great loss with her sudden departure. Marta’s warmth, her open and friendly attitude, sense of humour and
wisdom have been well appreciated by all those who had the good fortune of knowing Marta as a Colleague and as a Friend.
Farewell, Marta – we will miss you!

Colleagues and Friends

•

at the Chair of Medical Physics and Biophysics of the AGH Faculty of Physics and Applied Computer Science,

•

at the Institute of Nuclear Physics, Polish Academy of Sciences in Kraków,

•

at the Maria Skłodowska - Curie Institute Centres of Oncology in Kraków, Gliwice and Warsaw,

•

and at the Polish Society of Medical Physics
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EFOMP
EUROPEAN FEDERATION
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The European Federation of Organisations in Medical Physics (EFOMP) was founded in
May 1980 in London to serve as an umbrella organisation for medical physics societies
in Europe. The current membership covers 34 national organisations which together
represent more than 8000 medical physicists and clinical engineers working in the field of
medical physics. The moto developed and used by EFOMP to underline the important
work of medical physics societies in healthcare is “Applying physics to healthcare for the
benefit of patients, staff and public”.
For more news and information about upcoming events and courses please follow us in
social networks or visit our website:

www.linkedin.com/company/efomp
/efompweb

/EFOMP.org/

@EFOMP_org

www.efomp.org

