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medical physics experts contribute
to ‘optimization of the radiation
protection of patients and other
individuals subjected to radiation
exposure, including the application
and use of diagnostic reference levels’.

In 1963, J. Cameron and James
Sorenson, medical physicists from the
USA developed the rst non-invasive
technique to assess bone mineral in the
early 60s. They introduced single
photon absorptiometry to measure
peripheral bone mineral density. This
had tremendous implications in
healthcare, especially for the early
diagnosis of osteoporosis. It is well
known that the assessment of vertebral
fractures is possible today using
computational techniques applied to
x-ray absorptiometry (DXA) thoracic
and lumbar spine images. Moreover,
DXA is widely used for ‘areal’ bone
mineral density assessment of lumbar
spine, proximal femur and forearm.
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Use of DXA has increased
considerably during recent years. For
this reason, application of radiation
protection principles i.e. justi cation
and dose optimization is necessary.
Scanning length of all DXA should be
minimal. Patient’s body size should be
considered and use of proper
acquisition protocols is of great
importance, especially for young
patients and adolescents. Medical
physicists ensure that regulatory
requirements relating to radiation
protection are ful lled, de ne the
technical speci cations of new DXA
equipment and ensure that the
equipment operates as speci ed
throughout its life.
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Abstract

The “Radiation protection and safety of radiation sources: International basic safety standards” (BSS), are co-sponsored by
the IAEA, WHO, PAHO, FAO, ILO, EC, FAO and UNEP.WHO is cooperating with BSS cosponsors to support its
implementation in the health sector to improve radiation protection (RP) in medicine. This article summarizes the
outcomes of a workshop on BSS implementation held in Geneva on 10th May 2017, as part of the 3rd WHO Global
Forum on Medical Devices (Geneva, Switzerland, 10-12 May 2017). During the workshop, presenters from Norway and
India shared their experiences indicating that implementation of the BSS requires an administrative framework involving
dialogue and cooperation between relevant authorities and professional societies, beyond revising national laws and
regulations. The major challenges identi ed included the justi cation of radiation exposure for new medical imaging
technologies, procedures or devices and for screening programs. There are not enough radiation safety of cers in medical
facilities to ensure procurement of appropriate and safe devices. There is a need for increased number of medical physi-
cists, for integration of radiation protection into health technology assessment and for promotion of clinical audit
programmes to ensure that clinical bene t outweighs radiation detriment. Presenters from the IOMP, ISRRT, RAD-AID
International and WFUMB discussed their respective roles as medical physicists, radiographers and radiologists, and the
actions conducted to promote the BSS as part of their missions and global outreach programs. It was noted that similar
BSS for non-ionizing radiation are lacking and some international organizations are joining efforts to bridge this gap.

Introduction

Advanced technologies have opened new horizons for the use of
radiation medical devices in diagnostic imaging and image-
guided interventions, including the use of ionizing radiation (e.g.
computed tomography, uoroscopy) as well as non-ionizing
radiation (e.g. ultrasound, magnetic resonance imaging).
Although the safety and ef cacy of procedures have improved,
incorrect or inappropriate handling of these technologies can

International basic safety standards (BSS), represent a global
benchmark for setting national regulations in the eld of
radiation protection. Co-sponsored by eight international
organizations(1), the new BSS have expanded the safety require-
ments applicable to the use of ionizing radiation in medical
imaging equipment and devices [1].

(1) European Commission (EC), Food and Agriculture Organization

introduce potential hazards for patients and staff (e.g. unneces-
sary exposure can arise from procedures that are not indicated
and/or not properly performed, accidental exposures can result
from unsafe or inappropriate use of radiation technology).

The “Radiation protection and safety of radiation sources:
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(FAO), International Atomic Energy Agency (IAEA), International
Labor Organization (ILO), Nuclear Energy Agency (NEA/OECD),
Pan American Health Organization (PAHO), United Nations
Environment Program (UNEP), and World Health Organization
(WHO).







Eva Friberg from the Norwegian Radiation Protection Authority
(NRPA) spoke about the need for building a framework to ensure
implementation of the BSS. Although Norway is not part of the
European Union, they have already adopted the essential parts of
the Euratom BSS in their national radiation protection regulation
[3]. She stressed that implementation of the BSS required
establishing an administrative framework that involved dialogue
and cooperation with relevant authorities and professional
societies, beyond revising laws and regulations of the nation.
Implementing the BSS posed challenges toward justifying
medical exposure, especially generic justi cation of new medical
methods, procedures, or devices. To overcome this challenge,
radiation detriment was incorporated into the risk/bene t
evaluation already performed in Health Technology Assessments.
In this way HTA is identi ed as a tool to ensure that clinical
bene t outweighing radiation detriment. Cooperation with
relevant authorities and professional societies became necessary to
justify screening programs, biomedical research, and other
non-medical human imaging procedures requiring the use of
medical devices [4]. Implementing requirements for clinical
audit emphasized a need for developing a national methodology
and to ensure for proper training of the auditors. A national
survey revealed lack of education and training in radiation
protection for many health professionals involved in medical
exposure, highlighting the importance of establishing sustainable
educational programs and recognition systems for health
professionals and medical physicists. To achieve reliable local dose
management, establishing national diagnostic reference levels
and estimates of population dose from diagnostic imaging,
technical solutions for automatic data collection and reporting
are now under development. Overall, she stressed the importance
of communication and cooperation between authorities of
radiation protection, health authorities, and stakeholders like
professional societies in adopting the new International BSS.

Figure 2. The NRPA has its own personal dosimetry service for patients
and other civilians.

India

Jitendar Sharma, the founder director of the WHO Collaborating
Centre and head of the Department of Health Technology at
India’s Ministry of Health, and currently the founder CEO of
MedTech Zone in Andhra Pradesh (AMTZ), spoke about the
establishment of radiation safety precautions in the design and
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manufacturing related with radiology projects built in the
facilities of MedTech Zone- which is the world’s rst medical
devices manufacturing city. While, in regards to radiation safety
compliance, often a country is in the “We Don’t Know that We
Don’t Know” phase, he characterizes the facilities as somewhere
between the “We Know We Don’t Know” and the “We Know
We Know” phases. He shared the experience of bringing together
ministers of health from various states of India to map out
radiology programs and design a compliance audit for radiation
safety. The major challenge was ensuring suf cient radiation
safety of cers for all of the sites for auditing, and ensuring that
compliance is bridged via procurement of appropriate and safe
devices. This could take the government in India around 3-5
years, so engagement with third party compliance agencies that
are able to do the tendering and procurement independently, for
auditing the compliance, is being recommended. Besides, the
AMTZ is providing for high end industrial scale radiation testing
centre at highly subsidized cost of testing. This approach will not
only reduce the cost of manufacturing by 40% for radiological
medical devices, but it will also reduce import dependency in
India and help to improve access to medical devices that are
radiation-safe.

International Organizations Involved With Radiation Safety
in Medical Imaging

IOMP

Magdalena Stoeva, Chair of the IOMP Medical Physics World
Board, presented the objectives of IOMP to assure increased
radiation safety, as a leader of several educational initiatives and
centers in collaboration with the IAEA, WHO and other
international organizations. IOMP is a non-governmental
organization (NGO) in of cial relations with the WHO which
represents 6 international federations, 86 national societies and
more than 24,000 individual members worldwide and has several
international publications.

IOMP : Global Organization | 33 /. “JBB. 'OMP : 86 countries
with 6 Federations + 86 . : -‘ﬁi ~24,000 members
National societies 2
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Figure 4. 1I0MP member organizations around the globe.







members to focus on the Bonn Call-for-Action and encourage
them to engage in the process of justi cation of medical
exposures and use of imaging referral guidelines, as well as to
contribute to the establishment of diagnostic reference levels.
One speci ¢ example is the design of a owchart to aid radiogra-
phers in decision-making processes related to the Bonn Call-For-
Action items on Justi cation. They have contributed to several
IAEA and WHO projects related to the Bonn Call-for-Action.
Radiographers are core frontline staff who come into direct
contact with patients on a daily basis and so, they can contribute
to the decision making process about imaging modality and
radiation dose given to the patient.

Figure 7. RAD-AID has on-site projects in 25 countries, designed to
assist the implementation, improvements, and optimization of radiology
and radiation therapy.

The IOMP and ISRRT are similar in their level of engagement
with national member societies and educational initiatives in
outreach sites, with the exception of the ISRRT workshops in
LMICs and various stints for public awareness by the ISRRT,
which the IOMP may consider taking up as well.

RAD-AID

Miriam Mikhail presented the views and activities of RAD-AID,
aNGO in of cial relations with the WHO and founded in 2008
with programs on site at 25 different countries and thousands of
volunteers from 100 different countries. She spoke about the
mission of RAD-AID to improve radiological and radiotherapy
services in countries with concurrent implementation of BSS.
RAD-AID makes use of a trademarked “Radiology Readiness
Assessment” to plan an outreach project and get buy-in from
local stakeholders; in implementation phases, RAD-AID focuses
on sustainable training that includes radiation safety (e.g. dose
optimization), while also bringing essential diagnostic modalities
to areas of the world that increasingly suffer from underdiagnosed
communicable and non-communicable diseases.

Regional campaigns for justi cation and optimization of
radiation exposure due to medical imaging is supported by
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RAD-AID collaborations with leaders in radiology around the
world who are also involved with initiatives such as AFROSAFE,
LATINSAFE, EUROSAFE, ARABSAFE, Image Gently, Image
Wisely, and Choosing Wisely. Outside of on-site projects,
RAD-AID promotes appropriate imaging by teaching via
broadly available resources in-country like RadiologyInfo.org, by
promoting clinical imaging referral guidelines (RC iRefer, CAR
National Practice Guidelines, ACR appropriateness criteria, ACR
Select, WA Diagnostic Imaging Pathways, Clinical Decision
Support), by strengthening system capacity for the retrieval of
outside imaging, and by promoting systems for patient cumula-
tive dose tracking in the medical records.

There are opportunities for collaboration of medical physicists
with RAD-AID, given their model of education and training at
country level for improving safety and quality of radiology care
including both: the radiation safety perspective in addition to the
diagnostic perspective.

The World Federation of Ultrasound in Medicine and
Biology (WFUMB)

Emilie Van Deventer spoke on behalf of Jacques Abramowicz
from the WFUMB, a NGO in of cial relations with the WHO
that brings sustainable ultrasound programs to underserved areas
of the world with 6 continental member organizations, 89
member countries and more than 50,000 individual members.
She spoke about WFUMB's role in promoting ultrasound safety
as a form of non-ionizing radiation, with optical light and MRI
magnetic elds being other common forms of non-ionizing
radiation. The WFUMB is actively involved with global educa-
tion on ultrasound, runs 13 Centers of Education in all regions of
the world across 5 different continents, publishes the Journal of
Ultrasound in Medicine and Biology, and has worked with the
WHO to publish the Manual of Diagnostic Ultrasound.

The WFUMB works with the International Society of Ultrasound
in Obstetrics and Gynecology (ISUOG) and they publish policy
statements and recommendations on the safe and appropriate use
of ultrasound (e.g. Doppler Ultrasound, imaging of the fetus for
“souvenir” purposes, as well as ultrasound exposure in the rst
trimester and autism spectrum disorders). WFUMB has also
published recommendations on non-medical use of ultrasound
and a clinical safety statement for diagnostic ultrasound. They
educate their members, educate trainees, and work directly with
ultrasound manufacturers to further their cause of safe implemen-
tation of ultrasound as a source of non-ionizing radiation, in
medicine and biology.

Inputs from the audience during the discussion

Rajiv Ranjan Prasad, from the IAEA Division on Nuclear
Application for Human Health (NAHU) presented an overview
of the IAEA publications in the eld of radiation and health
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Report from the Publication Committee
Tae Suk Suh, PhD, Chair Publication committee

IOMP. IOMP and CRC are nalizing  organization. IOMP PC prepared an
the plan for the CRC Press Medical MOU between IOMP and EJMP,
Physics Focus regarding potential referring to the past two agreements
editors and the role of editors. with Medical Physics and JACMP and
IOMP PC proposed the publication of including the request from EJMP a

a new book that would promote the few months ago.

IOMP and many key physicists while  In accordance with the various ideas

focusing on the theme of “Medical suggested during the IOMP PC
Physics History Books.” IOMP PC and meeting, a number of action plans
CRC will discuss the possibility of were prepared to increase the output of

publishing. Slavic Tabakov, president  publication on medical physics, as well
of IOMP and member of IOMP PC, as make the publication more

will lead this project. accessible to practitioners in medical
CRC physics editor Francesca Paolo Russo, vice chair of IOMP PC physics worldwide. IOMP PC shall
McGowan informed IOMP of a new and editor-in-chief of Physica Medica,  consider a serial publication with
publishing initiative called CRC Press organized the Focus Issue of ICMP major periodic updates in sub- elds in
Focus, which CRC Press is rolling out 2016 in Physica Medica. The ICMP the form of a book or a journal, which
across a wide range of subject areas. 2016 Focus Issue will include papers  could be accepted globally, such as
The format and timeline of the CRC ~ presented at the ICMP 2016 in IOMP’s of cial journal (MPI). IOMP
Press Focus are distinctive; each book  Bangkok, Thailand, and recommended PC is also interested in creating an
is longer than a journal article but by guest editors of ICMP 2016 IOMP e-documents repository with

shorter than a traditional monograph ~ Physica Medica, European Journal of  the intention of sharing select
(25,000 to 50,000 words in length). Medical Physics (EJMP, Editor Paolo  documents for research and education;
The Focus books will form part of the  Russo), will be considered an of cial such a database can be used as a global
“Series in Medical Physics and journal of IOMP after nal and standard platform for

Biomedical Engineering” supported by endorsement from each related e-publication in the future.

Dpﬂmnq e Editors: Borras, Caridad

Medical Imaging | “Establishes the criteria for the type of medical imaging services
Reqmrem_ents for that should be made available to rural health centers
a Rural Health - Provides professional rural hospital managers with information
that makes their work more effective and efficient
ﬁ o - Offers a valuable resource for those physicians, medical
- physicists, and service engineers who provide virtual and physical
consultations

Center
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on new books in the Series in Medical Physics and Biomedical o

Engineering, the o cial book series of the IOMP

Fundamental Mathematics and Physics of
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Jack Lancaster, Research Imaging Institute, University of Texas Health
Science Center at San Antonio, Texas, USA & Bruce Hasegawa

FUNDAMENTAL MATHEMATICS Authored by a leading educator, this book teaches the fundamental

AN D P H YS’ cs OF mathematics and physics concepts associated with medical imaging systems.

MEDICAL IMAGING Going beyond mere description of imaging modalities, this book delves into

the mechanisms of image formation and image quality common to all imaging
systems: contrast mechanisms, noise, and spatial and temporal resolution,
making it an important reference for medical physicists and biomedical
engineering students. This is an extensively revised new edition of The Physics
of Medical X-Ray Imaging by Bruce Hasegawa (Medical Physics Publishing, 1991),
and includes a wide range of modalities such as X-ray CT, MRl and SPECT.

Key Features:

+ Covers underlying physics and mathematics at a level appropriate for all
medical imaging modalities

+ Extensive homework problems within each chapter, with answers in a
solutions manual.

+ The solutions manual also includes optional homework problems that can

Jack L. Lancaster be used periodically in lieu of those in the textbook.

Bruce Hasegawa
+ Extensive figures and equations throughout the book.

+ Several chapters include example questions and answers.
CRC Pres:
i + Many of the homework problems can be solved using Mango, a freely

distributed image processing software found on the author’s website at:
http://ric.uthscsa.edu/mango/

Table of Contents:

Basic Concepts. Overview. Medical Imaging Technology & Terminology.
Digital Imaging in Diagnostic Radiology. Intermediate Concepts. Physical

Wh d l d Determinants of Contrast. Mathematics for Linear Systems. Spatial Resolution.
SAV E €n you order oniine an Random Processes. Noise and Detective Quantum E ciency. Advanced
O enter Promo Code LMQ84. Concepts. Noise-Resolution Models. The Rose Model. Receiver Operating
2 5 A) FREE standard shipping when you order online. Charactenstlcs (ROC) Analysis. pyngmlc Imaging. ngltal SL{btractlon
Angiography (DSA). Temporal Filtering. Tomographic Imaging. X-Ray

Computed Tomography (CT). Single Photon Emission Computed Tomography
(SPECT). Magnetic Resonance Imaging (MRI).

September 2016 + 978-1-4987-5161-2

To view our full range of books and order online visit. www.crcpress.com CRC Press
email: orders@crcpress.com ¢ 1-800-634-7064 « 1-859-727-5000 ¢ +44 (0)1235 400524 Taylor & Francis Group
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CONFERENCE ON PHYSICS

IN MEDICINE AND CLINICAL NEUROELECTROPHYSIOLOGY

IN BANGLADESH-PMCN-2017

An international conference on ‘Physics in Medicine and
Clinical Neuroelectrophysiology (PMCNZ2017)" was held
during 10-11 March, 2017 at the Nabab Nawab Ali
Chowdhury Senate building of the University of Dhaka.
The event was organized jointly by the Bangladesh Medical
Physics Association (BMPA), Bangladesh Clinical Neuro-
Electrophysiologists Society (BCNEPS) and the Depart-
ment of Biomedical Physics & Technology of Dhaka
University (BMPT) in co-operation with Institute of
Nuclear Medical Physics Project (INMP), Bangladesh
Atomic Energy Commission.

The conference was endorsed by IOMP and AFOMP.

The presence of around 220 participants made the confer-
ence a great success. Sixty contributory papers in Nuclear
Medicine, Radiotherapy, Radiology, Radiation Oncology,
Health physics & Radiation, Clinical neuroelectrophysiol-
ogy, Biomedical Engineering and Medical Physics were
presented from home and abroad. There were 10 Invited
presentations in the conference. In the 2 days program,
there were 2 parallel sessions.

Professor Dr. Gias uddin Ahmad, Vice Chancellor of
Primeasia University was the Chief Guest at the inaugura-
tion ceremony while the Special Guests were, Mr. Mahmud
Hassan, Managing Director, Tradevision Ltd. Three theme
lectures presented in the inauguration ceremony were:
Quali ed Medical Physicists (QMP): Wheel of Global
Health Care presented by Professor Sadiq Malik, President,
Bangladesh Medical Physics Association and Chief Medical
Physicist of Delta Medical College & Hospital, Clinical
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Neurophysiology in Bangladesh: 1996 to 2016 presented
by Dr. Selina Husna Banu, Founder, Secretary General of
BCNEPS & Head of Neurology Unit, ICH and SSF
Hospital, and Telemedicine: taking modern healthcare to
the doorsteps of the rural people presented by Professor K
Siddique-e Rabbani, former President of BMPA and
Honorary Professor of BMPT of Dhaka University. At the
ceremony, Lifetime Achievement awards were given to
Professor Dr. M A Hai for his lifetime contribution to
Oncology in Bangladesh and Professor Dr. Giasuddin
Ahmad was honoured for Pioneering Medical Physics in
Bangladesh.

There was a Plenary Session on Education and Accredita-
tion and ‘Open Floor and Panel Discussion’. The following
were the speakers: Education and Accreditation K
Siddique-e Rabbani, Accreditation, Certi cation & Recog-
nition issues by Prof. Sadik R Malik, Education & Accredi-
tation of Clinical Neuro Electrophysiology by Dr. S Banu
and Accreditation and Certi cation: International Atomic
Energy Agency’s Approach by Prof. Kamila A Quadir,
Bangladesh. The session was chaired by Professor Dr. M
Aminul Islam, former Vice Chancellor of Shahjalal Univer-
sity of Science and Technology, Bangladesh. Lots of sugges-
tions came from the audiences during “Open Floor and
Panel Discussion”. The session chair gave emphasis that all
medical physicists should work together in Bangladesh so
that they can achieve a process and program for the accredi-
tation and certi cation of medical physicists in Bangladesh.
The conference ended successfully.
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Dear NMO Presidents and NMO delegates

The IUPESM World Congress on Medical Physics and
Biomedical Engineering is the triennial event of IOMP
and IFMBE. Previous such ITUPESM World Congresses have
solidi ed the unifying concepts of the physical and engineer-
ing sciences in medicine. The next two World Congresses in
Prague 2018 and Singapore 2021 will continue strengthen the
cooperation within ITUPESM. At the following link you can

nd all relating information and an invitation to host the
IUPESM 2024 World Congress:
http://www.iomp.org/?q=content/invitation-host-iupesm-
2024-world-congress

Kind regards
Virginia Tsapaki
IOMP Secretary General
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