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EUTEMPEFOMP MODULE MPEO1.: Leadership in Medical Physics, Development of the profession and the challenges for the
MPE (D&IR) A Mini-MBA in STRATEGIC LEADERSHIP for Medical Physicists in Diagnostic and Interventional Radiology

Carmel J. Caruana Ph.D., FIPEM,

INTRODUCTION

The EUTEMPRRX (European Union Training and Education for Medical Physics Experts in Dia
nostic and Interventional Radiology) project [1] is an EC funded project for the education and

training of young medical physicists aspiring to Medical Physics Expert (MPE) status as define
by EU directive 2013/59/ EURATOM [ 2] and el
cal Physics ExpertJ document [3] and EFOMEF

set of 12 modules at level 8 (highest level) of the European Qualifications Frameworkigarticle describes
module MPEOQL1, the first module, which aims to help the participants become STRATEGIC LEADERS for the Mec

Physics community.

The content of module MPEO1 was developed by the author following an extensive literature search on curricul
development for leadership, management and strategic planning and-atepth study of the relevant learning
outcomes for MPEs in Diagnostic and I nterventional
ment [3]. The module consists opeeparatory ASYNCHRONOUS (which means one can participate from anywher
and anytime) ONLINE phase followed by an intensiveb3day ONSITE phase (held in PRAGUE, one of the most be
tiful cities in Europe). This blended learning mode of curricular delivery ensures that the participants can take part
without undue disruption to their clinical duties. The module ends with an optional assessment for those who wou
like to boost their CPD points.

DESCRIPTION OF THE MODULE
The resulting module is best described by its abstract and learning outcomes.
Abstract

This module aims to help the future MPE in Diagnostic and Interventional Radiology (including imaging outside
D&IR department proper) acquire the knowledge, skills, competences and attitudes necessary to exercise a st
leadership role within the profession in own country and in Europe both in terms of professional issues faced by
profession and own personal development as a leader. The content of the module will provide a framework for
cussions for all the other modules. In the onsite phase participants will have the opportunity to interact with &
discuss issues facing the profession and personal development directly with European leaders. The partici
would also be updated with the latest EU directives, guidelines and policy statements impacting the role to er

they are at the forefront of these developments. The module will achieve its learning objectives using a combin
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of online and onsite readings, fora, presentations and case studies. The online component will consist of sets o1
pulsory readings. Each set of readings will be accompanied by an online forum for difficulties and real world ¢
studies to promote reflection on their own attitudes towards leadership and discussion in preparation for the ass
ment. The online phase will be asynchronous so that participants would not need to take time off their clinical
ties and there will not be a problem with time zones. Module participants can put forward the issues they are fa
in their own country and receive feedback and advice. As preparation for the assessment, further case studie
be discussed with the panel. Onsite presentations will be sent to the participants 2 weeks before the start of th

site phase.
Learning Outcomes

MPEO01.01 Take responsibility for researching, evaluating, leading, and offering vision for the development
the role of the MPE (D&IR,) in the ambit of European and national legislation and a holistic visior

healthcare.

MPEO01.02 Implement and evaluate strategic solutions to the challenges facing the MPE (D&IR) in own coul

and Europe.

MPEO01.03 Evaluate the various models of management in terms of suitability for a Medical Physics Service

the use of project management tools.

MPEO01.04 Learn the meaning of strategic leadership/negotiation and the importance of emotional intelliger

for driving leadership performance.

MPEO01.05 Take responsibility for the development of the role of the MPE (D&IR) in health care governance

management in D&IR.

MPEQ01.06 Discuss the role of the MPE (D&IR) in service development, health technology assessment (HTA

novation and expert consultancy.

MPEO01.07 Research, develop and lead the development of the role of the MPE (D&IR) in the education

training of medical physics trainees and other healthcare professionals.

MPEO1.08 Manage the relationship of the MP/MPE with other healthcare professions in D&IR, with patients ¢

with the general public and acquire better communication skills.

MPEO1.09 Manage priorities regarding radiation protection research and medical physics input to clinical re

search projects needing the support of MPEs.

MPEO01.10 Take responsibility for ethical issues in medical physics particularly in the areas of research and

diation protection in D&IR and apply them in practice.

MPEO1.11 Learn how to participate in networks for research and development at the European and internatic
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al level.

MPEO1.12 Take responsibility for management of a Medical Physics Service in D&IR (including providing le:

ership, quality accreditation, staffing levels, clinical audit)
MPEO01.13 Interpret the significance of liaising with the Radiation Protection Expert
ASSESSMENT

The examination is open book and consists of real world case studies involving challenges facing the professiol

Sample questions are shown below:

L Case Study:1Up to now there have only been Medical Physics Experts in Radiation Oncology and Nuclear Mec
cine in your country. However, EU Directive 2013/59/EURATOM has recognized the importance of an expande
role of the Medical Physics Expert also in Diagnostic and Interventional Radiology. You are having discussions

about this issue with your healthcare

authorities. One representative from the Ministry
are required in Diagnostic and Interventional Rad|i
col ogyk

How would you tackle it?

L Ca s e: Tlete ard iy cheat radiography rooms in your hospital each run by a different team of radiographe
You have noticed that one of the rooms is repeatedly exceeding the local DRLs which you have established. Hc

would you tackle it? You know that the team of r a

L Ca s e: Yautane the/hedl of the Medical Physics department at a large hospital which is expanding its Die
nostic and Interventional facilities owing to a large population increase in the region. You want to employ additic
al medical physics staff but the human resources manager tells you that you have enough staff. How would you

tackle it?
PARTICIPANT FEEDBACK

The quality survey completed anonymously by the participants produced high satisfaction scores and comment
were very positive: KOnline content was excellent .
phase was very useful to focus on specific learning outcomes. The onsite phase reinforced knowledge from the
online phase, complemented it with additional information and gave a great insight into what is required of one i

order to be a successful Medi cal Physics Expertk
THIRD EDITION OF THE MODULE

The module has already been held successfully twice and each time it is developed even further following feedba

from participants or new developments. Figures 1 and 2 show the first two groups. Figure 3 shows one of the grol
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relaxing in beautiful Prague center after a hard d
beautiful city too! 3 edition of this popular module for MPE starts online N612018, Onsite Prague 46" Feb
2019 (optional exam for extra EBAMP credit8 Beb)

The faculty for the third edition will consist of:
L Prof. Carmel J. Caruana (Malta), Module Leader-Basir E&T Committee EFOMP

L Dr V. Tsapaki Ph.D. (Greece), Module Leader; €aair Projects and Publication Committees EFOMP, Sec-
retary General IOMP

L Prof Hilde Bosmans Ph.D. (Belgium) Coordinator EUTEMPE (D&IR) project, Formerly Chair Projects Col
tee EFOMP

L Dr Marco Brambilla Ph.D. (Italy) President EFOMP -Bastetary General EFOMP

L Johan Sjoberg (Sweden) M.Sc. Hasticipant in the module who will provide input and perspective from

the next generation of leaders
Here are some NEW presentations from the onsite phase of the third edition in Prague:
L Strategic leadership and planning: what is it and how to do it? (CJ Caruana)
L Total Medical Physics: going beyond a limited meaning of dose optimisasioroverview (H Bosmans)
L Total Medical Physics: going beyond a limited meaning of dose optimisasipplication to CTM Brambilla)
L Project Management Tools (J Sjéberg)
L Emotional intelligence for driving leadership performance (CJ Caruana)

L Standards for Medical Physics Services and ISO accreditation: EFOMP Policy Statement 13 and British
Standard BS 70000:2017 (J Sjoberg)

L Strategic negotiation (CJ Caruana)

L Expanding your personal horizons: Involving yourself in your national NMO and EFOMP committees (V

Tsapaki)
L Communication skills for effective education of physicians and healthcare professions (CJ Caruana)
CONCLUSION

I n todayJds rapidly changing and highly competiti v
fessional to develop; good leadership, managerial and strategic planning skills have become essential [6]. It is t

fore suggested that such a module be considered for adoption by medical physics educators worldwide.

Come and join us in this interesting module. Write to Carmel at carmel.j.caruana@um.edu.mt For complete modt
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details go to http://eutempret.eu/mpe01/ To apply go to http://eutempet.eu and click on APPLY NOW. Applica-
tion deadline: 20 October 2018.

Prof. Carmel J. Caruana, Head Medical Physics Department, University of Malta.

Carmel has been active in International MP for fifteen years: former Chair EFOMPdefimittee, author role and
E&T chapters (jEuropean Guidelines o nEditohEBMPYRCEdditatiok
Committee IMPCB. He has promoted leadership in Medical Physics worldwide. In Malta helped develop the pr

sion from itJs inception.
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The necessity for clinical DRLs and the EUCLID European Commission project
John Damilakis, MSc, PhD, FIOMP

Professor of Medical Physics , UniversifyCrete, Crete, Greece

Interventional radiology refers to a wide range of minimally invasive fluoroscopiegliyded procedures for the

diagnosis and treatment of various diseases. Although there are many advantages associated with these metl
Is also true that there are disadvantages including relatively high patient and staff radiation doses. To avoid un
essary radiation risks, dose optimization of these procedures is needed. Several organizations recomndesé th:

reference level§$DRLS) could be used to optimize radiological protection in interventional radiology.

CT is a valuable imaging modality that can be used to examine organs and tissues, detect abnormalities and
proceduresHowever, radiation dose associated with CT examinations and the potential of developing cancer du
radiation is an issue of concern. To reduce doses, CT examinations should be optidifieeent image qualityis

needed for different clinical indications of the same anatomical area. Kidney stone evaluation, for example, ca
performed by using lower radiation doses than those used in evaluation of appendicitis because detection of I
contrast structures is affected less by high image noise than low contrast structures. Clinical indications dictate
main parameters that affect patient dose from CT such as scanning length, collimation and number of phe

Therefore, DRLs should be specified for a given clinical indication.

The European Commi ssion (EC) |l aunched the i Eraymed e
ical imagingJ(acronym: BJCLID) project to provide up-to- date clinical DRLs. The main objectives of the project are

to a) conduct a European survey to collect data needed for the establishment of DRLs for the most important,
the radiation protection perspective;pay imaging tasks in Europe and b) specify-tgp date DRLs for these clini-
cal tasks. Moreover, a workshop will be organized to disseminate and discuss the results of this project with V
ber States and the relevant national, European and international stakeholders and to identify the need for fur

national and local actions on establishing, updating and using DRLSs.

To fulfil these objectives, this project relies on:

1. An External Advisory Panel that will be-agi to be consulted on the main project activities and outcomes;
2. A Scientific Board that will be seip to verify the used data sources;

3. Interaction with the Steering Group established by the Directei@aneral for Energy from the EC with other

Directorates concerned to review and approve the reports and the study
4. a-network of EuroSafe Imaging {( )/hospitals and their experts.

The project is divided into 5 work packages (WPs). Each of these WPs covers specific tasks leading to the cc

objective to carry out a European study on clinical DRLs foax medical imaging. The 5 WPs are the following:
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http://www.eurosafeimaging.org/

WPL1 is responsible for the management and general coordination of the project, as well as for dissemination.
Is responsible for the identification of procedures and clinical indications for which DLRs will be established,
well as for review of existing DRLs. WP3 is responsible for conducting a European DRL survey for compute
mography and interventional radiology following a predefined methodology. WP4 is responsible for specifyil
determining up to-date European clinical DRLs for the protocols/imaging tasks identified under WP2 and stal
holder consultation/validation of the DRLs. WP5 will organise a workshop to disseminate and discuss the resu
the project with Member States and relevant national, European and international stakeholders and to identify

need of further national and local actions on establishing, updating and using DRLSs.

EUCLID started in August 1, 2017 and the duration of the project is 33 months. During the first months of the p
ject, a comprehensive review was carried out to identify the status of existing clinical DRLs for CT, interventit
radiology and radiography in Europe and beyond by analysing recent studies, standards and publications. Ir
mation about existing clinical DRLs has also been collected from national competent authorities and other org
sations involved in the project. A few national radiation protection authorities, only, have defined a limited numl
of DRLs for different clinical indications, so far. Although a large number of studies on doses {raynimaging

are available, there is very limited information about clinidaldication specific DRLs. Moreover, a survey has beel
developed for collection of data needed for DRLs determination. Data will be collected for CT clinical indicati

and fluoroscopically guided interventional procedures identified by WP2.

“ Life is like riding a bicycle.
To keep your balance,
you must keep moving.

rr

~Albert Einustein
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Clinical Implementation and Quality Assurance of Image Guided Adaptive Brachytherapy in Indian scenario. (IGABT)
Jamema Swamidas PhD, Umesh Mahantshetty MD,

Department of Radiation Oncology, Tata Memorial Centre, Mumbai, lndia

Introduction:

Cancer of the uterine cervix is the leading cancer among the female population in India (1,2). Exter
beam radiotherapy (EBRT) with concomitant chemotherapy and brachytherapy (BT) forms the mainstay of
treatment. Especially BT plays a pivotal role in the management of carcinoma of the uterine cervix (3,4). Las
decades has seen major advances in EBRT, resulting in improved target dose while reducing the dose to the

at risks (OARs). However there is a lack of development in BT as compared to EBRT.

Conventionally, BT planning was carried out by means of a pair of orthogonal radiographs. The me
limitation of the conventional imaging modalities is the lack of information on the tumor volumes and OAF
Conventionally, point doses are calculated for rectum and bladder according to ICRU 38 recommendations (5).
point doses may not represent the dose received by the volume of the organs (6, 7). Due to which the doses
OARs were not known accurately, hence the treatment related side effects / toxicities were high (8). In addi
tumor cannot be seen in the radiographs, hence local control of the disease also was a challenge especially ir

tumors (9).

In the recent past, the advent of advanced imaging modalities such as magnetic resonance (MR)
availability of computed tomography (CT) / MR compatible applicators have paved the way for Image gui
Adaptive Brachytherapy (IGABT) (10). Various imaging modalities like ultrasound (11, 12), CT, MRI (13) and
(14) scan etc. have been explored. Among all the imaging modalities, MR imaging is becoming increasingly poj
for diagnosis and treatment planning for EBRT and brachytherapy for cervical cancer. IGABT in gynaecol
brachytherapy was mainly possible due to MR imaging, where it is possible to image the applicator with tur
volume and other normal tissues. Promising results in terms of increased local control and reduced toxicities |

been reported which made this technique popular during the last de¢a8g

Although IGABT is widely practiced in centers in Europe and USA, it is still in its infancy in India. It could
quite challenging to implement IGABT in India and in other developing countries due toctmstraints on
resources or expertise and, at times, both. However, there is growing interest in our country to implement IG
for cervical cancer. As any other advanced techniques like IMRT, IGRT in radiotherapy, IGABT too requ
systematic clinical implementation which includes, familiarization of the processes which includes applica

selection, insertion, imaging, contouring, applicator reconstruction, dose optimisation and specific quality assure
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procedures to adhere to. In appropriate implementation of IGABT and change of clinical practice based in this c

be damaging to the patients.

For a successful implementation of IGABT program, a high level of confidence must be ensured at ea
the above steps. Errors of different kinds such as choosing an incorrect applicator, incorrect imaging seque
incorrect contouring and applicator reconstruction could produce dose results not accurate enough to be use:
clinical routine. The contouring procedure has been shown to carry some of the most significant uncertaintie:
the IGABT procedure . Therefore, specific training remains one of the most importaméguesites for high quality
IGABT. Furthermore, in the past, lack of proper TPS QA procedures has led to some serious accidents. ICRP
states that lack of understanding of the TPS and lack of appropriate commissioning are the major contribu
factors for the accidents associated with TPSs (16). Unlike treatment delivery errors, which are usually rando
nature, the errors from the treatment planning systems and applicator commissioning are more often systen
and can be avoided. Henapality assurance and proper understanding of the whole process is essential to ens

accurate dose delivery and to minimize the possibility of uncertainties in the treatment delivery.

The purpose of this report is to summarize the processes and quality assurance test procedures that lead to a c
implementation of an IGABT program. However, it is beyond the scope of this report to discuss each of the asp

detail. The readers can refer the original articles given in the references for detailed information.
Clinical Outcome:

Before, proceeding with the process, a brief summary of the clinical outcome from our centre, which v
recently published(15), is as followsAt median followup (39 months) (N=94), the local control rate (LCR) and
overall progressiorfree survival rate were 90.1% 3.4% and 72.1% 4.8%, respectively, with grade 3 bladder
toxicity in 3% of patients and rectum toxicity in 9%. The LCR atr@hths was significantly better in patients with
stage IIB and IVA disease versus stage IlIB disease (100% vs 85%, P=.013). Local failures were limited to s
only and were associated with significantly larger HIIVs at brachytherapy (78 25.7 cm® vs 44.3+ 21.9 cn?®,
P=.01) but not with HRCTV 0, doses (which were similar for patients who had local failures vs those who did nc
86.3+3.9)/r equal to 10 Gy (Gy) vs 88.5+5 1/ equal to 10 Gy, P=.987)here was a significant improvement
in O-PFS in the study cohort with the use of MR IGABT and dose escalation over the historic cohort (21)

conventional radiographybased BT.
Applicators / Selection:

Lack of CT/MR compatible applicators is one of the major reasons for non implementation of IGABT in Ir

Conventional stainless steel applicators are the most commonly used applicators in India, as they are robust, ¢
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and economical. These applicators produce artifacts in CT imaging that do not allow the anatomy to be visua
clearly. Moreover, they are not compatible with MRI. The new applicators made of CT/MRI compatible materic
not throw artifacts, and does not interfere with the MRI signal and hence tumor visualization is possible (Figure

In India, tandem/ovoid is the most commonly used BT applicator, as compared to tandem/ring applice
Recently, many new hospitals in India have procured ring applicators,. At the moment there is no data suppo
the clinical benefit of either of the applicator typelLevin et al, and Tuncell N et al evaluated the dosimetric
differences intandemand ovoid (TO)and tandemandring (TR) applicators (17, 18). It was found that there were
no significant differences between TO and TR applicators in doses to prescription points or OARs. However,
were significant differences between the applicators in treated volumes and total treatment time. TO treated Ia
volumes over a longer time. Within each patient, when the applicators were compared, treated volumes were fc
to be significantly different, which could be attributed to the fixed geometry of the TR as compared to. Itis unc

if this difference is clinically important.

Conventionally, for cervix cancer BT, only intracavitary applicators were used, which produces a d
coverage of 4cm width at the level of point A. However, if the tumor is large >4cm at the level of point A at
time of brachytherapy, then, the dose coverage is inadequate if a standard intracavitary plan with prescriptiol
point A is applied. Adaptations to larger volumes can partly be performed but are limited to the fact t
prescription to a larger volume will increase the dose to the OARs. For appropriate coverage of tumours whick
larger at the time of brachytherapy, a novel system of intracavitary and interstitial applicator was origina
introduced by Kirisits et al (19) Fig 1b. This applicator has a facility to implant additional needles along w
intracavitary component, which can treat a tumor of up to 6.5cm in width at the level of point A, while respectir
the OAR tolerance. A similar applicator design was mad&biyersity Medical Center Utrechfor TO applicator

type Fig 1f (20) It was reported that the use of additional needles resulted in better clinical outcome (21,22)
Imaging:

Imaging is the most crucial component of the whole process of IGABT. In India, 2D radiograp
localization is widely used for BT, however in the recent past, with the increasing number of CT scanners avai
in new radiotherapy centers, CT imaging is being used for both external RT and BT planning. However, acce

MRI for BT planning is limited to a few centers (23).

MR images provide good soft tissue definition but may suffer from spatial distortion (24). Studies w
undertaken to compare the contouring in CT and MR which showed that the tumor volume can be significar
overestimated in CT images as compared to MR. No systematic differences in the volume or in the dose to

were found between CT and MR images (13, 25), although MRI has in general also better visualization of C
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The overestimation of tumor width in CT results in reduced D90, and resultingose escalation in D90, would re

in increased dose to OARs. CT image based contouring guidelines is a work under progress in our institution .

Gyn GEC ESTRO recommendations for MRI imaging has been published which describe in detail a

iIssues pertaining to imaging (26). A brief summary of which is as follows:

Generally, applicators used for IGABT are MRI compatible, made up of either polymer or titanium.
plastic/polymer applicators do not infere with the magnetic field and appear as black voids in the images, how:s
titanium applicators, produces susceptibility artifagiarticularly in the regions of considerable material thickness
which is typically at the end of the tandem, needle, ovoid, and ring channels. In particular with 3T MR, titanit
applicators may compromise the image quality due to susceptibility artifacts. The titanium artifacts depend
image sequence and may extend beyond® mm on 3T T2weighted sequences whereas they may be less tha
315 mm on 3T Tiweighted MRI(27). The spatial accuracy of MR images is crucial for precise dose planning in
(24). The impact of spatial distortions will directly translate into dose calculation uncertainties as the BT d
gradient is about 510% per mm. Therefore, geometric accuracy of the MR imaging system needs to be te:
However it is to be noted that the distortion is quite significant at the field edges and minimal at the center, whic
the region of interest in IGABT. Yet, quantification of these distortions needs to be carried out, as the dose grad
quite high in brachytherapy. A 1mm distortion may cause a dose variation-©0% in the region of point A.
These effects are small for 1.5 and 3.8cBnners, (28, 29)Susceptibility distortions are field dependent, but it has
so far been proven that these distortions are acceptable for magnetic field strengths &pTdq28) and 3 T (27).
Geometricdistortions are sequence dependent and this has to be taken into account when chooshsgdWiehces.
Fortunately the geometric stability of standard-Waighted spinecho and turbo spinecho sequences is fairly
robust to susceptibility artifacts, while fast imaging techniques like gradient echo techniques and echo pla
imaging (EPI) technigues as used for diffusion weighted imaging (DWI) are much more prone to indt

geometrical instability.

Gyn GEC ESTRO working group IV recommendations tabulates all the sequences of pre RT and BT MR
required to be performed for the implementation of IGABT (26). Out of which the mandatory scans, includ
minimum of T2 FSE paraxial (in the axis of the uterus), psaggittal and paracoronal sequences that covers the
entire uterine body, inferior border of symphysis pubis, entire vagiiiaragina is involved and pelvic side wall. A
slice width of 35mm is recommended. While the Pre RT MRI optional scans include T1 FSE or 3D GRE wi
contrast1 axial and with contrast for saggital and coronal orientation. Similarly optional BT MRI scans &
axial- T2FSE, coronal 3D T2FSE isotropic and T1FSE, FLASH and T1GRE 3D. It further lists all the protoc
tabulate the sequence parameters such as time of repetition, time of echo, echo train length, slice width etc for
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reference. These parameters as a starting point and further customization of these parameters that are ma
specific produce the best image quality. Once if a site specific protocol is obtained, then the user can freeze

protocol for further imaging in their center.

For gynecologic brachytherapy, MRI is considered as the gold standard to image thissadtstructures of
the pelvis which leads to the fusion of CT or other imaging modalities with MR. Current recommendations sugg
not to use deformable image registration for clinical application, as these algorithms are not yet robust eno!
Rigid registration based on the applicator has to be used , based on the assumption that in brachytyherap

anatomy moves with the applicator( 29).
Volume delineation:

In the year 2004, GYN GEC ESTRO first published its recommendations, which describes the concept
terms used in 3D IGABT (30). Various definitions of GTV and CTV were proposed, which are now widely acce
It is highly recommended to follow these definitions so that, the data comparison is possible among the institut

for future research. The salient features of the GYN GEC ESTRO | recommendations are as follows:

Clinical examination plays a crucial role in the evaluation of disease extent / residual tumor during IGA
(Figure 2). The height, width, and the thickness of the tumor is schematically marked both at the time of diagr
and BT. This information is useful to evaluate the pattern for regression of the tumor and to select the applicat
the time of BT appropriately. The role of clinical examination is crucial especially, in situations of vagil

involvement, where imaging has a lesser role.

The target definition at the time of BT includes the GTV, High Risk CTV and Intermediate Risk CTV. -
volumes are defined at each BT application, taking into account the changes in tumor and true pelvis topogre
and dimensions during treatment. Assuming a fixed relation between the applicator and the target, no sa

margins are applied, and planning target volume (PTV) equals CTV (31).

GTV at the time of BT represents the macroscopic tumor as visible and palpable on clinical examination

detectable on T2veighted MRI as high signal intensity mass. (Figure 3).

The HR CTV is assumed to carry a high density of tumor cells and is characterized by a high ris
recurrence. It includes the whole cervix, GTV and any higio intermediatesignal intensity areas in the
parametria, uterus, or vagina, indicating residual macroscopic disease and areas sigoal intensity (gray zones)
in the parametria corresponding to the topography of initial tumor spread. It is recommended that high dose, (5

1 90 Gy), appropriate for eradication of macroscopic residual disease is prescribed to the HR CTV.

The IR CTV is assumed to carry a significant microscopic tumor load. It is characterized by an intermec
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risk of local recurrence and requires delivery of a dose (>B0 Gy) appropriate for eradicating disease which is

microscopic at the time of BT

The most important OARs are urinary bladder, rectum, and sigmoid colon. However the dose to bc
vagina and ureters are also to be documented. Recently a new proposal for documenting the vaginal do:

published (32).

The above terms and concepts regarding the target volume were tested in the multi institutional se
which demonstrated an encouraging level of intebserver agreement when contouring is performed by
experienced observers according to GESTRO recommendations ¢(38). In a recent publication Tanderup et al

quantifies the contouring uncertainty, which amounts to 9% for target anti®%6 for OARs (37).

In summary, tumor volume definitions are new, and the expertise to interpret tumor volume in MRI at t|
time of BT is associated with a learning curve, however these volumes were proven to be reproducible in a I
institutional setup when drawn by people guided by GYN GEC ESTRO recommendations with sufficient expers
(30) It must be also emphasized that large amount of uncertainties exist, which can be minimized by adaptin
the guidelines and by attending teaching courses/workshops, so that the concepts can be understood well, wh
very important to be consistent with the definitions. Otherwse it will make a high impact on the dose volume |

rameters.
Applicator reconstruction.

Systematic investigation as a part of commissioning is required when new applicators are procured.
accuracy in applicator reconstruction is crucial due to the inherent steep dose gradients present in BT. Tanden
al have quantified, that an-80 % of dose variation was found per mm of applicator displacement for target ar
OAR doses (38). Therefore the errors due to applicator reconstruction have to be kept at minimum to minimize
dose variation. Applicator reconstruction is defined as the process, where the geometry of the applicator anc
source dwell positions is delineated in the patient image which is required for the calculation of dose to anatorr

structures by the treatment planning system.

Applicator reconstruction with CT images is more straightforward as compared to MRI. In CT imac
source channels can be visualized by means of a dummy marker with predefined source positions. The venc
the applicator provides this dummy marker to be used with CT images. However, such dummy markers are
commercially available with the vendors for MRI as yet. Previous experience showed that catheters contai
Cuso4 (39), water (40), Glycerine and ultrasound gel (vitamin D) when inserted in the applicator produce gc

contrast such that the source channel could be visualized. These markers need to be checked periodically, &
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may change their characteristics over time. In the titanium applicators, these channels cannot be visualized, as
nium is known to cause susceptibility artifacts (41). In such cases, the applicator landmarks such as needle |
cavities can be used to aid the process of reconstru¢ti@n42).Hellebust at al has found that ttsice thickness is

an important parameter that has direct impact on the precision of reconstruction, and it was recommended |

reconstruction is performed in image series obtained with a slice thickneSs ohm (43).

GECESTRO recommendations for applicator reconstruction have been published which describe in d
the complete reconstruction procedure (43). A brief summary of the report is as follows: The commissioning |
cess includes the verification of the location of clinically relevant source positions in relation to the outer surfac
the applicator and/or in relation to reference points in the applicator, which includes for example, the distar
from the tip of a tandem applicator or a needle to the first dwell position, distance from the top of a ring applica
to the level of the source. Traditionally the commissioning has been performed usiayg Xhageg44). However,
with wide availability of CT scanners now in the clinics, CT images can be used to commission the applica
The correct method of reconstruction should be verified using awdiographs from which the true location of
the dwell positions is found. Extra care should be taken using curved applicators, e.g. the ring applicator or ov
Hellebust et al. performed a comparison of marker string and true source position by imaging the ring applice
with the source inside using CH%). They found a deviation of 2.5 mm between the dwell position and th
corresponding marker in the posterior part of the ring, which is most probably due to the curvature of t
applicator. For after loaders which are extending the source to the distal end of the applicator tube before stal
source retraction (e.g. GammaMed, Varian), the first millimeters of cable retraction will just straighten the w
without leading to any physical retraction of the source (slack of the source cable). If no correction is applied,
will lead to a systematic misplacement of all source positions in the ring. However, applying an offset and defi
the end of the source channel beyond the real end of the source channel3y &ym can perform compensation.
The offset is dependent on the type of ring and may even change slightly with source exchange. In the ca
library reconstruction, the error in the library files will lead to systematic errors in the whole database of tl
hospital using the applicator. Hence it is crucial that special care is undertaken to perform the commissior
properly.

The following test is carried out, as a commissioning process and the purpose of this test is to validat
applicator geometry specified by the manufacturer and to verify that the applicator geometry including the sou
path is reconstructed accuratelyrhe applicator is positioned on the CT table in such a way that the relevant part
the applicator can be visualized in one imada|owed by autoradiography with the known dwell positions (Figure
4b,c). The dwell positions are identified in relation to reference points in the applicator or to the outer surface of

applicator which should be within the specified tolerance. The applicator geometry can be obtained from
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technical manual provided by the manufacturer during the purchase of the applicator. If the results of this test

within the tolerance, then the physicist can approve of the applicator for clinical use.

Alternatively, an Inhouse phantom with the fiducials/markers with the known geometry can be fabricate
which can house the applicator in fixed geometry (Figure 4a). To produce good contrast of the applicators
phantom can be filled with agarose gel. Images of both CT and MRI of various sequences, which will be
clinically (TI1 , T2 weighted, all sequencespin-echo, turbo spinecho, gradient echo, echo planar imaging (EPI)
techniques and diffusion weighted imaging (DWNarious strengths 1.5T, 3.0T) can be obtained. The MR imag
have to be compared with the corresponding CT images by means of image registration to quantify the artifacts

spatial distortion. These images can also be used to validate the image quality of MRI and fusion algorithms.

To summarize, applicator reconstruction errors are systematic and can be avoided by proper commissio

of the applicator. GEC ESTRO working group guidelines are available for applicator reconstruction (43)
Treatment planning / optimization:

Historically, Manchester/ Fletcher dosimetry systems were used, which consist of standard radium load
in tandem, ovoid/ring that produced a classical pear shaped dose distribution. With the introduction of remote a
loaders and stepping source technology, standard loading pattern were followed that resembles the traditi
radium loading which produce a similar pear shape dose distribution. The dose prescription/normalization wa:
point A, which lies 2 cm from the tandem, and 2 cm cranial to the upper surface of the vaginal applicat
Although, various optimization algorithms are available with stepping source technology, which modifies the dw
weights/ time across the dwell positions, in Intra cavitary BT, these algorithms were used minimally. The d
positions or the dwell weight were changed minimally 2.5mm and up to 50%, to reduce the dose to the rectum
bladder point. in our hospital The same strategy is being followed in IGABT treatment planning, where the stal
point is to follow a standard loading pattern, normalization to peist minimal optimization to reduce the dose to
OARs without compromising the target coverage. Although, the dose prescription in IGABT is on HRCTV,

recommended to report the dose to point A.

Generally, it is advisable, that large deviation from the standard loading pattern or the pear shape c
distribution is avoided. If Interstitial + intracavitary approach is being used, it is important to maintain the loadi
of the interstitial needles to a maximum of 280% so that the major part of the dose is delivered from the
intracavitary applicator and the high dose region remains inside the uterus/GTV (46). By means of optimization
prescription isodose can be expanded typically by 5mm in intracavitary applications (47). By introduction
additional interstitial needles parametrial involvement can be targeted and it is possible to provide prescript

depth upto 15mm from point A without increasing the dose to OARs significantly (46) (Figure 5). Inverse plann
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is not widely used in clinics, and had to be done with caution as certain algorithms are known to produce la
variation among the dwell times, it is important to understand how these inverse planning algorithm works ir

certain clinical situation, prior to clinical implementation (50,51).

To optimally use the resources, delivery of two fractions of treatments, one on the day of the implanta
and the other on the next day morning maybe done with one application, which is practiced in few centers (47,

The DVH parameters recommended for reporting is given in table 1 (53)

Unlike 2D orthogonal image base planning, in IGABT, we are dealing with the 3D images in both exter
RT and brachytherapy, and hence, it is now possible to evaluate a cumulative dose distribution for target and ¢
(Figure 6). However, the radibiological basis of combining EXRT and BT dose is too complicated. Howeve
keep the addition of doses simple, widely accepted LQ model is used. which assumesxmonential repair with
repair half time of 1.5 h and the lineaguadratic model with values for a/b of 10 for tumor and 3 for organs at risk
(54). By applying this model and summing the equivalent dose in 2 Gy fractions (EQD2) derived from EBRT ant
a total dose can be calculated. A free downloadable excel spreadsheet which calculates the EQD2 for ve
schedules (HDR, PDR) and organs are avail&ole3D conformal RT where 4 field box technique is used, the dos
is homogeneous throughout the PTV, and hence the prescription dose can be considered as the dose from
however for patients where EXRT is delivered by IMRT, simultaneous integrated boost or parametrial boost, the
distribution could be quite heterogeneous, and the dose to the critical organs may not be the same a:
prescription dose, and hence more careful evaluation of dose accumulation should be done in such cases

important to look for hot spots in OARs that needs to be taken into account for dose accumulation.

The recent publications of dose response relationship with DVH parameter validate the prescription cone
and dose levels followed by most of the institutions practicing IGABT in the last decade (55, 56, 15). D90 of at
85 Gy (EQD2) has been recommended for prescription to HRCTV, while D100 is in the range-@b G§
(EQD2).D100 is a sensitive parameter to small uncertainties in contouring and dose calculations and hence L
which is a more robust and representative DVH parameter, is widely used for reporting the target dose. For bla
90 Gy (EQD2) and 7075 Gy (EQD2) for both rectum and sigmoid as minimal doses to the most exposed D2c
the OAR is recommended. The dose effect relationship and the clinical relevance of using the above cons
have been proven (57) for various OARs. New data will emerge in the future with larger patient cohort. I
important to document both D2cc and DO.1cc for the OARs, as these parameters are found to correlate va
toxicities, for instance, in the case of rectum, DO.1cc level may be relevant for the development of ulcera
necrosis, and fistula and at the D2cc level for telangiectasia (58). Due to difficulties in defining the vagina
images and the steep dose gradients with very close proximity to BT sources, a meaningful DVH analysis
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correlation of dose to vaginal morbidity have so far been impossible (590). Recently a new method has
proposed to document the vaginal dose (32). An ongoing collaborative IntErnational study orguvied
brachytherapy in locally advanced cervical cancer (EMBRACE) will reveal more information on the dose ef

relationship on local control/morbidity of the tumor and toxicities of OARs.

To summarize, as far as possible, deviation from the standard loading pattern and the pear shape
distribution should be avoided. In the case of Intracavitary + Interstitial implants, the dwell weight of the neec
should not exceed 2B0%. The cumulative dose is calculated in terms of EQD2. The EQD2 cumulative d

constraints are D90 HRCTV 85Gy, D2cc rectum and sigmoid/30Gy, bladder 90Gy.
Dose Delivery / Intenintra fraction/application variation.

In multi fractional brachytherapy, interapplication/fraction variations occur between different treatments/
applicator insertions, both in terms of geometric and dosimetric paramdiy$0,61).Inter-fraction variation has
been defined as change between fractions without removal of the applicator, while &mjlication variation is the
variation between different applications after reinserting the applicatb®). The current practice of determining
the D2cm3 cumul ative dose to OARs during brachyth
case scenariodJJ, which is the assumption that t he
organ in each fraction47). This assumption implies that the cumulated brachytherapy dose can be calculated
adding D2cm3 values for each fraction. Various parameters such as bladder and/or rectal filling, movement
sigmoid colon, and variation in vaginal packing have been identified for kftaction/inter application variation

(53).

One of the recommendations for the implementation of image based brachytherapy is the use of
imaging for every application to adapt to the tumor shrinkage and to estimate the doses to the OARs accur:
however, this may act as a limiting factor in resource constrain sett{id60). Imaging before every application
will certainly reduce the uncertainties associated with the organ motion and applicator movements during
in between planning process and delivery. However, it is important to quantify the uncertainties to underst
these factors and its possible impact on implementation in clinical pracfl¢e recent analysis of inter application
variation of the spatial location oPcm3 volumesrevealed thatthe applications/fractions are quite stable in
topography for bladder and rectum, and hence the current practice of cumulative addition of D2cm3 dose
expected to be valid for bladder and rectum, however for sigmoid, it was reported that significant topographi

changes were seen and hence the cumulative addition of doses may not be valid (62).

In a recent publication, Nesvacil et al, and Mohammed et al made a detailed investigation on usin

combination of MRI for first fraction and subsequent CT based planning for the second fraction and its feasibilit
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the resource constraint setting (63, 64). It was found that it is feasible and easy when automatic apiiasedr

image registration and target transfer are technically available. The results showed similar results to fully |

based planning in cases of small tumours and intracavitary applications, both in terms of HR CTV coverage

respecting of OAR dose limits. For larger tumors and complex applications, as well as situations with unfavol

OAR topography, especially for the sigmoid, MRI based adaptive BT planning was recommended.

Conclusion

An overview of various important aspects of successful implementation of MR image based Adaptive Brachythe

has been described. The salient points can be summarized as follows:

Implementation of combined KIS for improved treatment of large tumours

Teaching in contouring is very essential, as inconsistent contouring may impact the DVH parameters
Applicator reconstruction quality tests to be carried out

Dose optimisatiormas to be performed conservatively

Dose reporting based on the ICRU 89 recommendations.
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DVH parame-| Definition

ter

Target

D98 It is the dose received by 98% of the target volume, which represents the minimum target dgse.
This parameter is sensitive to inaccuracies in contouring and dose calculation and hence DPS8 i
now recommended.

D90 It is the dose received by at least 90% of the target volume. This is the most used parametef to
resent the target dose. Dose effect relationship of target to this parameter is established.

V100 This parameter represents the coverage of the whole target volume. V100 reaches 100%o c
when all portions of the target are covered by the prescribed dose. The total reference air|ker
(TRAK), a value indicating the total dose delivered by a plan independent of the dose distriputi
This parameter can be used for comparison and QA.

Point A, Point A is defined as a point 2 cm from the tandem, and 2 cm cranial to the upper surface |of t

TRAK vaginal applicator, In case of Intracavitary and interstitial application reporting of point A fay
not be genuine.

OARs Minimum dose to the most irradiated 2, 1 and 0.1cc volume of each organ

(Rectum,

Bladder, Sig-

moid)D2cc,

and DO0.1cc.

Picture1:CT-MR compatible applicators a) ring CT/MR compatible applicator b) Vienna applicator, ¢, d and e ) Vienna with additio
needles. F) Utretcht applicator
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Picture 2: Documentation of
Clincal findings

"

r

Picture 4: Figure showing various
processes of the quality assurance
procedures for applicator commis-
sioning a: In house made phantom
b & c . Auto radiograph and the
radiograph to determine the offset
for first dwell position. d: Ring ap-
plicator positioned during the CT
scarn.
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PictureS : Dose distribution of Intracavitary where the target is not adequately covered(left), the addition of interstitial neegiletohel
extend the dose coverage by 8mm, while sparing the OARs (right) . Dotted redHR€TV, Dotted Yellow lir&TV, Dotted Majaa-
Bladder continuous blue line 7Gy, continuous red line 9 Gy.

Picture 6 : A typical DVH of a Brachytherpy application. The dose volume parameters quoted here refers for one BT application
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Increasing access to radiotherapy with affordable cancer technologies

E. Ford, PhD, University of Washington, Seattle
K.N. Govindarajan, PhD, PSG Hospital, Coimbatore, Tamil Nadu

The need for simplified radiotherapy technology to increase access to care

I f you have cancer wil/l you receive treatment? Th
Many millions of people around the globe suffer from cancer and many of these have few or no options for effec
treatment. This problem is only expected to grow in the coming years and decades as the burden of disease
and the disparity between countries and regions becomes larger. By 2030 it is estimated that 70% of all cancer
occur in LMICs. Faced with these challenges, the goal in the coming years is to improve access- tudligh

cancer care for more patients around the world.

Of the various possible treatment options, radiotherapy (RT) plays a key role. It is estimated that more than h
all cancer patients should receive RTand this is often delivered with curative intent. This proportion is even
higher in regions where disease presents at a later stage. In India, for example, approximately 80% of palt

present with Stage Il or IV disease.

RT also benefits not only individual patients, but also the economy and healthcare system as a whole.
non-invasive and has relatively few toxicities if administered well. Therefore it exerts relatively little burden on t
healthcare system. It is estimated that making RT widely available would results in a net economic benefit of U
to $280 billion per country over the next 20 yearsStill, in many places RT is not widely available. India currently
has 650 RT units (in 438 centers)but it is estimated that the nation needs 1300.4Asitanother example, in Africa

as of 2010, there were 29 countries that offered no radiotherapy services and 7 countries with only one machine

What limits the availability of RT? There are many factors, but one of the major issues is the cost and complex
technologies that are currently available.Linear accelerators from major vendors has evolved over the last tw
years to suit the North American and European market. The result is a highly complex technology that is not
costly to purchase, but also difficult to maintain once it is installed. In a typical US clinic, for example, a special
engineer is needed approximately 2 times per month for each linear accelerator to fix problems. In addition
spare parts are needed on demand. In many regions this is not sustainable and the result is that machine be
unavailable for wuse for | ong periods of time. Thi
accel er e answer? ik many cases, is yes. Units are being installed but often cannot be maintaine
addition,there are concernsabout patient throughput in a busy clinic and it can be affected by technology
infrastructure. A recent modeling study indicates that patient throughput can be reduced by half if there are ds
power outages of >4 hours and also that advanced techniques like intensity modulated radiotherapy (IMRT)

affected more by these problems
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In summary, because of the growing burden of cancer globally more access is needed-qohigii care.
Radiotherapy is an important part of that. Technologies like IMRT are needed to treat patients and reduce tox
However, the current RT technology make this difficult to achieve in many countries and regions. New solutions

needed.
Simplified IMRT: an NEfunded project in Affordable Cancer Technology

In an effort to address this major problem, we have undertaken an initiative to develop simplified technologies
delivering advanced radiotherapy. This project is supported by funding from the National Cancer Institute (NCI
the US under the Affordable Cancer Technologies program. The goal of our project is to develop a new genel

of device to enable intensity modulated radiotherapy (IMRT) with reduced cost and complexity.

A key component of the project is to use compensators to deliver the intensity modulated beams, i.e. a metal «
placed in the beam to attenuate. In most modern therapy units, multileaf collimators (MLC) are used to deliver
beam, with the leaves moving to create the modulated intensity fluence. However, there are many pote

advantages of compensators over MLQsFdwer mechanical failure©ne of the key failure points in modern RT

units is the MLC. MLC motors can fail, needingand engineer to repair as well as sparépé&ifiminate problems

of MLCmiscalibration, thereby streamlining QAhe calibration of the MLC has a large effect on the quality o

treatment delivery and tight tolerances must be maintained (e.g. 1 mm per AAPM Task Group Report #42).
requires extensive quality assurance (QA) program to monitor and maintain, including physics effort a

equipment. By eliminating the MLC, these calibration and QA demands are redjchthre efficient use of dose.

With an MLC most of the field is Kclosedk in any
The radiation that is seen by the closed part 0
compensator this is not true. The treatment field

reduced treatment times (more on this below). Bewer problems with patient motiolAn example of this is

respiratory motion. As the patient breathes, the tumor and other anatomy move sometimes by more th:
centimeter. This movement interplays with the moving MLC and can cause underdosing of the tumor and o

effect. With a compensator design there is no such interplay.

Given these many advantages of compensators, why are compensators not more widely used? Why are MLCs
facto standard in modern RT delivery systems?Firs
They were extensively explored in the 1990s in clinical use and in investigational studie$)(edpwever, there
were several technical problems with compensators that were never solved before MLCs emerged to domina
market. Although none of these problems were fundamental physical limitations, they limited the widespre
adoption of compensators. These included: 1) The need for large, complex milling machines to create me
compensator usually out of brass. The requirements for this meant that compensators were typically created
mail-order system and even with higkfficiency postal system this required days and was costly. 2) Material f

patient specific compensators was not reusable. 3) The need to change compensator blocks for each field
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greatly reduced the potential efficiency gains of the compensator because a radiographer or therapist was reqt

to enter the vault and physically change the compensator between each beam.

These potential limitations of compensators are not fundamental in nature. Each can be addressed and solve
we are engaging in this through the NCI project. First, it is possible to manufacture compensatsite aithout
expensive milling equipment. This eliminates the need for a1onailer system. It is also possible to employ reusabl
materials by using a negative cast system (i.e. a shape or mold created out of Styrofoam or some other m
which is then filled with metal). This approach has been explored before {etmt never fully developing into a
widespread solution.The third limitation listed above is arguably the most important to address, i.e. the nee
change compensator blocks for each field which greatly reduces the efficiency for beam delivery. Our approac
to use a fixed compensator system, e.g. compensators placed in a fixed ring around the patient. With such a d
the compensators are all put in place before the treatment starts. The gantry then rotates around the comper
ring and delivers beams through each compensator plate. In this way there is no need to exchange blocks bet
fields and the efficiency is greatly enhanced. Other solutions are also possible allow for automatic compen:

placement without the need to enter the treatment vault.

Figure 1: A ring design for compensatbased IMRT. The

compensator plates are placed around the patient before treatment
begins. The gantry is rotated around and each treatment beam
(red) is treated. This eliminates the need for block changes during

treatment which greatly enhances efficiency.

Our recent simulation study indicates that this approach is highly efficient. With compensators the overa
treatment times are reduced by more than a factor of two compared to-lhsed delivery. Also treatment plan
simulations of heagand-neck and gynecological cancer patient show that plan quality of compensator plans
similar to clinical MLC systems and Monte Carlo simulations indicate that calculations of dose through th
devices can be accurately calculated.

Further promise. Cobal60 IMRT

Because of the high efficiency of the compensator IMRT system discussed above, we have been exploril
possibility of delivering IMRT with Cobal0 teletherapy units. Many such units are in use and will continue to be
in use. However, to date no Cob&ld devices have successfully accomplished IMRT in the clinical setting. There
one exception: the MRguided delivery device from ViewRay Inc., a statethe art MR guided unit first installed
four years ago at Washington University in St. Louis. Ceb@ltvas used in the design instead of a linac in order ta

reduce the electromagnetic interference with the MRI imaging system. This system has an MLC. Howeve
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achieve efficient delivery it was necessary to emphogeCobalt 60 treatment heads in the devicgtandard Cobalt
-60 teletherapy units can be fitted with an MLC and several of the major manufacturers offer this solution nc
However, it likely will not be possible to deliver IMRT with these devices given the low dose rates of@Dolailts
and the inefficient use of dose of the MLC (c.f. ViewRay Mha€ed system which requires three delivery heads)
However,compensatorbased IMRT offers the exciting possibility of delivering IMRT with a Ceb@lteletherapy

unit.

Is this feasible? Our simulation and planning studies indicate that®it The first thing to note is that the plan
quality of Cobak60 IMRT is not substantially different that from a 6MV linear accelerator. While this might b
surprising at first, given the large source size and poor penumbra, it must be noted that with IMRT it is possib
modulate out these effects in a large part. Our studies indicate that C6OaAMRT is essentially equivalent to 6MV
linac IMRT in terms of dosimetric coverage of the target structures and eegaiisk sparing. This also reflects the
experience with the ViewRay Inc. MR system where Ceb@lhas been used to deliver IMRT in one of the mos
state of-the-art systems now available in the world. A second concern is relatively long treatment time due to
lower dose rate of CobaBO teletherapy units. Our simulations indicate that with compensators this is not
problem. In fact, the average delivery time is shorter with Coléfltcompensator IMRT than with linabLC
IMRT: 3.9° 0.9 min vs. 7.6 2.0 min in headand-neck plans. These times will be even shorter with an 80 SAD
system. The short times are a reflection of the fact that compensators use dose much more efficiently than MLC
Summary

There is an acute need for more widespread access to radiotherapy around the world. The advanced technolog
now exists works well in certain regions of the world where the resources exist to support it, but in other region
is very difficult to maintain. New solutions are needed like those discussed here and others. Albert Einstein onc
that KThe measure of intelligence is the ability
able to positively impact the lives of many people who suffer from cancer.

Confiict of interest statemerfhe authors have no financial interest in the technologies discussed here. They rec
no funding from commercial entities.
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Proposal for a common forum of medical physicists in South Asian countries

H. A. Azhar, K. C. Pall M. Akhtaruzzamaf, G. A. Zakaris®

LDepartment of Medical Physics & Biomedical Engineering, GonoBishwabidyalay, Dhaka
2Department of Medical Physics, MariaCurieMemorialCancerHospital and Institute of Oncology, WaPsdand
SDepartment of Medical Radiation Physics, Gummersbach Hospital, Academic Teaching Hospital of the University of Cologrespb@ehn@ermany

Cancer affects people in all countries regardless of their age, gender or soaimmic conditions. Radio-
therapy and other advanced forms of cancer treatment are accessible to mass people in developed countries;
ever, the scenario is different in developing countries. According to WHO [1], it is estimated that the global cal
burden will increase from 12.7 million new cases per year in 2008 to 21.4 million per year by 2030, with near
two-thirds of all cancer diagnoses occurring in levand middle income countries. The South Asia region with its
eight countries (Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka) has approxi
lyonef ourth of the worldJs and 40% of Asiads popul a
tious disease to an increasing incidence of rmmmunicable diseases like cardiovascular and cancer. South Asi
countries face a big challenge in all four key components of cancer control such as prevention, early detection
agnosis and treatment [3]. According to the Directory of Radiotherapy Centres (DIRAC) of International Atomic
ergy Commission (IAEA) database, there are approximately 712 Megavoltage (MV) units in South Asia region
linear accelerators and 403Coba60 representing 1.2 MV units per million populations. Based on the estimatio
of new cancer cases by 2030, South Asia will require 2338 MV units 4676 radiation oncologists and 2924 med

physicists (in 2012: 1415 radiation oncologists and 922 medical physicists) [4,5].

Although overall cancer incidence rates in the developing countries are half those seen in the develc
world in both sexes, the overall cancer mortality rates are generally similar. Cancer survival trends to be poore
developing world, this is most likely due to a combination of a late screening and limited access to the stan
treatment at the right time. Through the application of existing cancer control knowledge and by implementi
programs for tobacco control, vaccination, early detection and treatment, as well as public health campaigns |
moting physical activity and a healthier dietary intake a considerable proportion of the global mass ofcancer cc
be prevented. Clinicians, public health professionals, and policymakers can play an active role in accelerating
application of such interventions globally [6]. With respect to the global contelkgut 24.59% populations are
present in South Asia area wheéhne incidence of new cases is 10.23 &ad the burden of cancer death is 68.85%.
This well known fact indicates that this region of the world requires to improve its strategies in cancer manac

ment [7].

The infrastructure and human resources for oncologic careauntriesare steadily improving. Each coun-
try is purchasing the updated technologies for radiological diagnosis and treatment. In order to provide qua

treatment to the patients, radiologistsjcologists, medical physicists, tectogists need to be appointed, as well as
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they should be well trained and qualifieth some countries of this regiomedical physicists are not mandatory

personnel in the government hospital, which will lead to inaccurate diagnosis and treatment. Therefore, a comb
force is necessary for the awareness of the importance of medical physicists in cancer treatment in this re
However, being professional in medical physics discipline in South Asian region we have a long way to go ¢
pared to developed countries. Through the formation of a common forum sharing clinical observations, educatic
materials, research findings and organizing scientific events, this goal could be achieved. That was the visic
Prof. Golam Abu Zakaria since long time, who is the initiator of medical physics education in Bangladesh and

one of the excellentpromoters of medical physics in theSouth Asia region.

We believe that thé&South Asian forunwill provide an impetus to accelerate advances in cancer care fo
South Asia and wultimately help us to provide the

that has made this region their home.
Meeting regarding common forum for medical physicists in South Asian countries

An initiative has been taken from Bangladesh in order to form a common platform in medical physics dis
pline for the South Asian region, which has successively been discussed in all three international confere
(ICMPROI), organized by Bangladesh Medical Physics Society (BMPS) in the year of 2011, 2014 and 2018. B:
desh Medical Physics Society (BMPS) had also approached medical physics community and discussed in a s
meeting regarding the role and formation of a forum during the annual conference organized by the Associatiol
Medical Physicists in India (AMPI) in Vellore, India in 2011.

1% International Conference on Medical Physics in Radiation Oncology and Imaging (ICMER®Q), Dhaka, Bang-
ladesh in2011

During the 1% International Conference on Medical Physics in Radiation Oncology and Imaging (ICMPR
2011) [8], 11-13 March 2011 organized by Bangladesh Medical Physics Society (BMPS), where more than
participants including 36 foreign experts from 10 countries were present. In that conference, an issue was raise
set up a forum of medical physicists in the South Asia region, which was supported by Bangladesh, India, Nep:e
Pakistan. The representatives (Figdnefrom South Asian region are from four countries (Prof. Dr. HasinAnupa:
maAzhari, President (BMPS); Prof. Dr. ArunChougule, (AMPI); Mr. P. P. Chaurasia, President, Nepalese Ass
of Medical Physicist (NAMP); Dr. MonsoorNaqvi,President,Pakistan Organization of Medical Physicists (POMEF
the representatives have shown their strong support in the formation of a common forum for medical physicist:
the South Asian countries. It was the first approach for a common platform of medical physicists in this region.
positive expression of the representatives during the closing ceremony of the ICMRROIhas helped us for the

further approach (8).
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Picture 1. (@) Inaugural session
of ICMPRO{2011, (b) Closing
ceremony of ICMPR@2011
(From left, Dr. HasinAnupa-
maAzhari/Bangladesh, P. P.
Chaurasia/Nepal, Prof.

ZIndia, Prof. Dr. Golam
Abu Zakaria/Germany and Dr.
Syed MansoorNaqgvi/Pakistan),
(c) Discussion between BMPS
and AMPI delegates, (d) Main

organizers with foreign delegates

32" Annual Conference of Association of Medical Physicists in India (AMPIQOML),Vellore, Indiain2011

The second meeting regarding this issue was held during AMPK20OM. in Vellore, India. The discussants
were AMPI president Dr. Kanta Chopra, Dr. D. D. Deshpande, Mr. VijoyChoube, Dr. S. D. Sharma, Dr. Pratik K
Dr. KamleshPassi, etc. from India; and from Bangladesh Prof. Dr. G. A. Zakaria and Dr. HasinAnupamaA
(Figure 2). Among the South Asian countries, medical physicist is well recognized in both public and private hos
tals only in India. In Bangladesh, medical physics education has already been established and through the BMI
tivities, both public and private sectors already know the importance of medical physicists in cancer managern
The recruitment policy is in process for the government hospitals. Therefore, participants from other countries
Bhutan, Myanmar, Nepal, Pakistan including Bangladesh also emphasize that medical physics situation need
developed and can be improved by making a common forum called South Asian Forum. It was also discussec

Dr. Paul Ravindran, Chairman of the Organizing Committee, AMPICZDNI1.

Picture 2: (a) Participants of the a

second meeting during AMPICON
2011 (First row from left: Dr.D.D.
Deshpande, Prof. Azhari, Dr. Cho-
pra, and Dr. Passi ;Second Row
from right Dr. Kumar,Dr.
Choube,Dr. Sharma, Prof. Zakaria,
others.); (b) From leftProf. Zakar-
/a. Prof. Ravindran, Prof. Azhari,

Dr.Viswanathar)
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2" International Conference on Medical Physics in Radiation Oncology and Imaging (ICMEI®), Dhaka, Bang-
ladeshin2014

In 2014, the second ICMPRQI014 was again organized by BMPS with presence of more than 300 partic
pants including 40 foreign experts from 24 countries[9,10]. During the conference,there was a falijpwneeting
at the Milton Hall of the Bangabandhu Sheikh Mujib Medical University (BSMMU) with the presence of delege
from Bangladesh, India, and Nepal to foster the cooperation among these countries for the development of me
physics activities (Figur&).As a consequence of the above meetings, the Association of Medical Physicists in
(AMPI) offers BMPS members to sit for College of Medical Physics in India (CMPI) to become a qualified me
physicist (QMP). There were a lot of discussions and conversations including going on between Bangladesh ar

dia for the formation of a forum for medical physicists in the South Asian region.

Picture 3: (a) Inaugural session of ICMPR20914; (b) The meeting on 22/08/2014 during ICMPRQO014 at the Milton Hall of BSMMU.
(From left Dr. AK Rath/India, Dr. SrinivasChallapalli/india, Mr. Anwarul Islam/Bangladesh, Prof. HasinAnupamaAzhari/Bangraoesh,
Golam Abu Zakaria/BangladesBermany/Dr. Kumaresh Chandra Paul/Bangladesh and Mr. P.P. Chaurasia/Nepal; (c) Closing ceremoi
of ICMPRO{2014 with presidents of Medical Physics Societies of South Asia countries and Poland, China and the MEFOMBf (d) Part

the participants

3" international conference on Medical Physics in Radiation Oncology and Imaging (ICME®®), Dhaka, Bang-
ladeshin2018

Recentlyduring third ICMPRO120180f BMPS (more than 300 participants from 22 countries) on 1P
March 2018at Krishibid Institution, Dhaka(Figurd), the delegates from South Asia region particularly the young
medical physicists of these countries showed their strong interest to make a common forum for building a bri

for the development of medical physicist in research, education and treatment of these countries as the prok
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