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Global Scenario
3.6 billion medical X ray procedures/year

e About 35 million nuclear medicine
examinations

* About 5 million patients radiotherapy
treatments
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Early 2000’s

Are children undergoing
X-ray examinations in
developing countries
getting higher radiation
dose than necessary?
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Our recent study- Pediatric CT

40 Less resourced countries
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IAEA Survey of Pediatric CT
Practice in 40 Countries in Asia,

A]R% Europe, Latin America, and
‘§ Africa: Part |, Frequency and

& A jat
w pproprla eness
Jenia Vassileva! OBJECTIVE. The purpose of this study was to assess the frequency of pediatric CT in 40
Madan M. Rehani? less-resourced countries and to determine the level of appropriateness in CT use.
See end of article for complete author list MATERIALS AND METHODS. Data on the increase in the number of CT examina-

tions during 2007 and 2009 and appropriate use of CT examinations were collected, using
standard forms, from 146 CT facilities at 126 hospitals.

Fur Radxl
DOT 10 10075003300 12.2639.3

COMPUTED TOMOGRAPHY

IAEA survey of paediatric computed tomography practice in 40
countries in Asia, Europe, Latin America and Africa:

1T & LT\ .

Jenia Vassileva - Madan M. Rehani -

Kimberly Applegate - Nada A. Ahmed First ever study of this kind
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Findings from these papers

Dedicated CT protocols in 94%
Protocols for some age groups not available 50%
Indication based protocols used in 57%

CTDI,,
adults

Up to 100 times variation in radiation dose

for head, chest in some facilities 2-5 times
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Results: Typical exposure parameters

Protocols for chest examination of infant (<1 y) in 8 CT facilities
with the same 64-detector scanner model (Light Speed VCT, GE)

Scanner Tube Tube
mode trot, s Pitch value |CTDI,,, mGy
number voltage, kV | current, mA
39 helical 80 129 0.5 1.3 1.89
40 helical 120 120 0.5 0.984 10.21
102 helical 80 240 0.5 0.984 264
; SIS
26 helical 80 100-250 0.5 0.96 o;zl
29 helical 100 180 0.4 0.98 8.2
8 helical 120 80 0.4 1.375 4.5
124 helical 80 25 0.5 0.9 0.71
119 helical 120 80 0.6 0.9 10
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Head CT

* CTDI, values were higher than the latest UK DRL
values for children by,

— 62% for age group <1y,
— 27% for (1-5) y,
— 22% for (5-10) v.

* The third quartile CTDI,, values are lower by 3 to
16% than the DRLs in UK, Germany and France,
depending on the age group, but they are higher
than corresponding values in Switzerland by up to
45%.

* Gantry tilt or patient head repositioning was
applied by more than 75% of operators
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Appropriateness Issues

Not according to available guidelines in

Accidental head trauma, (not in about 50%. Minor trauma and suspected abuse)
Infants with congenital torticollis;

Children with possible ventriculo-peritoneal shunt malfunction and

Young children (<5 years old) with acute sinusitis.

Mostly according to guidelines

Infant with hydrocephalus (76% use other than CT)
Child with indication for appendicitis (acute abdominal pain)
Child with persistent headache

Rehani AAPM 2013 Making a difference
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How CT Dose has changed over period

Dose management actions following awareness, review of DLP values
and analysis of causes when values are high and management in
following patients thus increasing awareness among staff on regular

basis




Radiation Protection Dosimetry Advance Access published August 17, 2009

Radiation Protection Dosimetry (2009), pp 1-9 doi:10.1093 /rpd/ncpl 44

PATIENT DOSES IN CT EXAMINATIONS IN 18 COUNTRIES:
INITIAL RESULTS FROM INTERNATIONAL ATOMIC ENERGY
AGENCY PROJECTS

W E. Muhn;nm' N. A. Ahmed®, A. Beganovic?, A. Benider®, O. Ciraj-Bjelac”, V. Gershan®,
E. Gershkevitsh’, E. Grupetta®, M. H. Kharita?, N. Manatrakul'”, M. Milakovic'!, K. Ohno'?,
L. Ben Omrane®’, J. Ptacek', C. Schandorf’>, M. S. Shabaan'®, D. Stoyanov!’, N. Toutaoui'®, J.

S. Wambani'® and M. M. Rehani®"-*

]Tdnzdnm Atomic Energy Commussion, PO Box 743, Arusha, Tanzama
"%ud;m Atomic Energy Commnussion, PO Box 3001, Khdrmum Sudan

*Clinical Centre of University of Sarajevo, Bolnicka 25-71000, Sarajevo, Federaton of Bosmia &

I lerzegovina

*Centre National de Radioprotection, Rabat, Agdal, Morocco

*Vinca Institute of Nuclear Sciences, PO Box 522, 11001 Belgrade, Serbia

®Institute of Radiology, Clinical Centre, Skopje, the former Yugoslav Republic of Macedonia

_'_f‘_"wfnrth Estonia Regional Hospital, Hi Street 44, 11619 Tallinn, Estoma

E“ﬁt Luke’s Hospital, St. Luke’s Road. Guardamangi, Malta

? Atomic Energy Commussion of Syria, Damascus, Syria

"Department of Medical Sciences, Ministry of Public Health, Tiwanon Road, Nonthaburi 11000, Thailand
”Clmlml Centre Banja Luka. 12 Beba 6, 7800 Bamja Luka, Republic of Srpska, Bosma & Herzegovina
“Department of Radiology Technology. Faculty of Medical Sciences, College of Medical Science, Kyoto,
Jdpdﬂ

H CLntLr National de Radioprotection, Hospital d'Enfants, Place Bab, Saadoun, 1006 Tunis, Tunisia

Dmdrtmmt of Medical Physics and Radiation Protection. Unmiversity Hospital Olomouc. LP Pavlova 6.
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Radiation Protection Dosimetry Advance Access published February 11, 2010

Radiation Protection Dosimetry (2010), pp. 1-10 doi:10.1093 /rpd/ncq015

PAEDIATRIC CT EXAMINATIONS IN 19 DEVELOPING
COUNTRIES: FREQUENCY AND RADIATION DOSE

W. E. Muhogora!, N. A. Ahmed?, J. S. AlSuwaidi?, A. Beganovic*, O. Ciraj-Bjelac®, V. Gershan®,

E. Gershkevitsh?, E. Grupetta®, M. H. Kharita?, N. Manatrakul'®, B. Maroufi'!, M. Milakovic!2,

K. Ohno'?, L. Ben Omrane'4, J. Ptacek!?, C. Schandorf'6, M. S. Shaaban'’, N. Toutaoui'8, D. Sakkas'?,
J. S. Wambani?® and M. M. Rehani?!-*

'Tanzania Atomic Energy Commission, PO Box 743, Arusha, Tanzania

*Sudan Atomic Energy Commission, PO Box 3001, Khartoum, Sudan

*Dubai Hospital, Dubai, United Arab Emirates

“Clinical Centre of University of Sarajevo, Bolnicka 25-71000, Sarajevo, Federation of Bosnia &
Herzegovina

*Vinca Institute of Nuclear Sciences, PO Box 522, 11001 Belgrade, Serbia

®University Clinic of Radiology, Skopje, The former Yugoslav Republic of Macedonia

"North Estonia Regional Hospital, Hiiu Street 44, 11619 Tallinn, Estonia

®St. Luke’s Hospital, St. Luke’s Road, Guardamangi, Malta

’ Atomic Energy Commission of Syria, Damascus, Syria

”’Dcpanrncnt of Medical Sciences, Ministry of Public Health, Tiwanon Road, 11000 Nonthaburi, Thailand
"' Centre National de Radioprotection, Rabat, Agdal, Morocco

'“Clinical Centre Banja Luka, 12 Beba 6, 7800 Banja Luka, Republic of Srpska, Bosnia & Herzegovina

13 vy Py £ D 1.1 ool 1 - 14 LAAL. A2 1. v .2 .11 LAL 2 o1 © 2 i v 4

Rehani AAPM 2013 Making a difference 16



Some participants in projects
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European Journal of Radiology

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

Image quality and dose in mammography in 17 countries in Africa, Asia and
Eastern Europe: Results from IAEA projects

Olivera Ciraj-Bjelac®!, Simona Avramova-Cholakova®2, Adnan Beganovic®2, Sotirios Economidesd:4,
Dario Faj¢->, Vesna Gershan®-¢, Edward Grupetta&’, M.H. Kharita™8 Milomir Milakovic?,

Constantin Milu’'%, Wilbroad E. Muhogora®1!, Pirunthavany Muthuvelu’'2, Samuel Oola™ 13,

Saeid Setayeshi™ !4, Cyril Schandorf® 12, lon UrsuleanP-1¢, [van R. Videnovicd-17, Areesha Zaman"™ 18,
Julius Ziliukas*?, Madan M. Rehani®*

European Journal of Radiology
Article in Press, Corrected Proof - Note to users

doi:10.1018/).ejrad.2011.02.075 | How to Cite or Link Lising DO
4, Permizzions & Reprintz

Radiation protection of patients in diagnostic radiology: Status of practice in five
Eastern-European countries, based on IAEA project

Mo

Olivera Ciraj-Bjelac® " u, Adnan Beganovic? 2 u, Dario Faj® & H, Vesna Gershan® % u, Sonja Ivanovic®: u, lvan R. Videnovic" & " and
Madan M. Rehani® a, -

8 . .

1<
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Image quality
improvement

Image quality
improved by:
e 9 percentage for CC

* 7 percentage points
for MLO

Range: from a few
percentage points to
more than 50
percentage points in
participating centres
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IAEA-TECDOC-1447

Optimization of the radiological
protection of patients. Image quality
and dose in mammography
(coordinated research in Europe)
Results of the Coordinafed Research Project on

Opfimization of Profection in Mammography in
some eastern European Sfates

May 2005

IAEA-TECDOC-1423

Optimization of the radiological
protection of patients undergoing
radiography, fluoroscopy and
computed tomography

Final repont of 3 coordinafed research project
in Africa, Asia and easfern Europe

Decamber 2004
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Radiation Protection Dosimetry Advance Access published July 2, 2011

Radiation Protection Dosimetry (2011), pp. 1-4 doi:10.1093 /rpd /ner2 59

IMPACT OF THE INTERNATIONAL ATOMIC ENERGY AGENCY
(IAEA) ACTIONS ON RADIATION PROTECTION OF PATIENTS
IN MANY COUNTRIES

Madan M. Rehani'* and Virginia Tsapaki?

'Radiation Protection of Patients Unit, International Atomic Energy Agency, PO Box 100,

A 1400 Vienna, Austria

“Department of Radiology, Konstantopoulio General Hospital, 1 Ifaistou, Anixi, Attiki 14569, Greece

*Corresponding author: m.rehani@iaea.org; madan.rehani@gmail.com
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Medical Radiation Protection

International

S

Hundreds / thousand
radiology professionals
(national level)

3.6 billion
~3(00 million children

Million (radiology Billions (patients)
professionals, world
wide)



Approaches

* Train people
* No idea if it is making a change in situation

1. Assessing patient doses and image quality
2. Comparing with Standards
3. Improving

Rehani, Making X rays safer for patients &
staff

23



Medical Radiation Protection

Training Courses
=80 since 2002

Patient
& Staff =

/AN

smart Card THE LANCET

o bemme
" . Sare
Vm—tean e

Radiology =z===
Cataract 4 . ’
Study =&

—E Free Material




International Action Plan on Radiation Protection of Patients

International Organizations and Professional Bodies

» World Health Organization (WHO)
« Pan American Health Organization (PAHO)

» European Commission

o United Mations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR)
« [nternational Organization for Standardization ([50)

o [nternational Commission on Radiological Protection (ICRP)
» International Electrotechnical Commission (IEC)

» European Society for Therapeutic Radiology and Oncology (ESTRO)

» [nternational Organization for Medical Physics (IOMP)
» [nternational Radiation Protection Association (IRPA)

» [nternational Society of Radiographers and Radiological Technologists (ISRRT)
o International Society of Radiology (ISR)

» World Federation of Muclear Medicine and Biology (WFNMB)
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Radiation Protection Dosimetry Advance Access published July 7, 2011

Radiation Protection Dosimetry (2011), pp. 1-5 doi:10.1093 /rpd /ncr2 5

INTERNATIONAL ACTION PLAN ON THE RADIATION

PROTECTION OF PATIENTS

Madan M. Rehanil-*, Ola Holmberg!, Pedro Ortiz Lopez? and Fred Mettler?

'Radiation Protection of Patients Unit, International Atomic Energy Agency, PO Box 100,
A 1400 Vienna, Austria

“Safety and Secrurity Coordination Section, International Atomic Energy Agency, PO Box 100,
A 1400 Vienna, Austria
INew Mexico Federal Regional Medical Center, Albuquerque, NM 87108, USA

*Corresponding author: m.rehani@iaea.ore; madan.rehani@gemail.com
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&* IAEA | Radiation Protection of Patients (RPoP)

Information for

Additional Resources

Special Groups  Member Area

Site http://rpop.iaea.org

Search RPoP; I

About Us  Our Work |AEA.org

Be Informed About the Safe Use
of lonizing Radiation in Medicine

Information to help health professicnals achieve safer
use of radiation in medicine for the benefit of patients

Information For
Health Professionals
Member States
Patients

Latest Literature

Ferrandino, M.N., Bagrodia, A., Pierre, S.A., Scales,

Additonal Resources
Publications
International Standards
Training

C.D. Jr., Rampersaud, E., Pearle, M.S., Preminger,

G.M.,

Radiation exposure in the acute and shori-term
management of urolithiasis at 2 academic centers, J. Urol.
181 2 (Feb. 2009) 668-672.

Keeley, F.X., Jr, Thornton, M.,

Radiaticn safety: Implications for urclogists and patients, J.

Urol. 181 2 (Feb. 2009) 443-444,

Vano, E., Ubeda, C., Leyton, F., Miranda, P., Gonzalez,

L.

Staff Radiation Doses in Interventional Cardiology:
Correlation With Patient Exposure, Pediatr, Cardicl. (Jan.

20nnon

First pa

Special Groups Member Area
Pregnant Wemen Member States Area
Children Drafts Management Area

Did You Know That...

= 3. ltis safeto have an X ray

justified and radiation protection
principles are observed

«Prev  Next»

15 million hits/y

o fﬁination lfér::s extremi:'éﬂret,

provided the examination is clinically

Actions to Protect
Patients In:

Radiclogy ¥

4

Radictherapy
Nuclear Medicine
Interventional Radiology

Interventicnal Cardiclogy

L A

Other Specialities &
imaging Modalities

Latest News

New Publications on Newer
Imaging Techniques released
Download FREE three new
publications on radiation protection
in newer imaging techniques
(PETICT, Cardiac CT and CT
colonography)

Cardiologists' Newsletter

Next issue of the Newsletter of the
Asian Network of Cardiologists in
Radiation Protection iz now
available

All News *»

T

Upcoming Events

Meeting planned to prepare
contents for patient
information part of this
website, Vienna, 4-8 May 2009
leeting to discuss framework for
patient information, draw
guidelines and prepare contents

Meeting for Smart Card for
long term record of patient
doses, Vienna, 27-29 April 2009
The first meeting on this project
will be held in IAEA Vienna

All Events ' »

~0 3 illon visits/y, 190 countries



JAEA- Our FIRSTS

FIRST to establish a Unit on RPOP

FIRST, International Action Plan on RPOP
FIRST, website on RPOP

FIRST, free training materials for diverse areas

FIRST, Networks of Cardiologists,
Gastroenterologists, Children

FIRST, Smart Card project
FIRST, Reporting system (SAFRAD, SAFRON)



Developed Counties

Developing Counties
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Patient Doses in Radiographic Examinations in Asia, Africa, Latin
America and Eastern Europe
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Analysis

* Did we spend millions?
— No

* Were there diagnostic medical physicists
available?
— Hardly any
* Did we spend more money in this project than
other IAEA projects
— No
Most participants did not have experience in
publishing papers in journals with high IF



Then how?

Motivation

Human resource rather than financial
resource

Being part of international group
Learning

Exciting

Making a difference in self and in patients



Becoming a part of this process

As expert visiting developing countries for
capability building in patient dose
assessment and dose management

As trainer in training courses

As expert in meetings

As member of Expert Advisory Panel
Translation of training material



AAPM Members from USA

For Radiation Protection of

Patients

* Lou Wagner .
* William Hendee .
e Steve Balter .
* Joel Gray .
* Dr. Perry Sprawls .
* D. Townsend .
* Chuck Willis .

not complete list

Mitch Goodsitt
Bill Davros
Kenneth Nichols
Larry Rothenberg
Suresh Agarwal
Victor Gurvich
William Pavliceck

NB. Large number through other Sections of IAEA like DMRP...



10 Pearls: Radiation protection of patients in fluoroscopy
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1. Maximize distance between Al _ S
the X ray tube and the patient
to the extent possible -
X ray tube o el
¢
4 avis ot =
NGty
.{IA . 2. Minimize distance between
2 oo of b the patient and the image
olenaky / ] t‘e&'ﬁd’

5. Avoid exposing the same area mm = =

oftheﬂunmdﬁenm

Vary the beam entrance port by
rofating the tube around the
patient
fom L. K ‘Wagner

Q) RPOP vutn
o J ~ Puge 142
IAEA e e s ,
hrp-frpop.iaea.org Patant atmion Arovecezo

10 Pearls: Radiation protection of patients in fluoroscopy

6. Larger patients or thicker
body parts trigger an increase in
entrance surface dose (ESD)

AAA

ESD: tunit 23 units 4.6 unis B2 units

7. Obligue projections also

increase ESD

-—(a

Be aware that increased ESD
increases the probability of
i i

BELATARE i)
EVTRANCY GOLE RETE
FOM JOME (TS

8. Avoid the use of magnification
Decreasing the field of view by a
factor of two increases dose rate by a
factor of four

12° (32 cm)

‘ 9" (22 cm)
. 6" (16 cm)

@ s5rmem

9. Minimize number of frames
and cine runs to clinically
acceptable level

famiid g the
maode for fluoroscopy

3

10. Use collimation

Collimate the X ray beam to the area
of interest

(\) RPOP

IAEA
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English

=
(Arabic)

GrnNrapckn
(Bulgarian)

Andrei Pugachev
Victor Gurvich
Russian

Hrvatski
{Croatian) Hew!

Francais
(French) Mew!

EMnvika
(Greek)

TiMay
(Hebrew)

ZH=

(Korean) Hew!

MakKenoHCKK
(Macedonian)

MoHron ync
(Mangalian)
Hew!

Portugués
(Portuguese)

Newr!

Pyconi
(Russian)

Espariol
(Spanish)

Svenski
(Swedish)

10 pearls on radiation protection of
patients in fluoroscopy
Download PDF
T g ol B BB 2 el A
!

Je=d POF

10 anatHu npaewna; PagnaunorHHa
3AWNTA HA NAUHEHTATE NPH CKONKA
KMarernu PDF

10 Zlatnih Pravila—Zastita bolesnika od
rracenja u dijaskopiji
Download PDF

10 Recommandations: Radioprotection
des patients en fluoroscopie
Teélécharger PDF

10 ¥puood KOVOVES: AKTIVOTTDOGTOFI
QoBEVLIY KOTd TNV aKTIVOTFKOTTIIoN
Anwn apxsiou POF

AN 72100 A NAN7 amTa 77 10
i
POF yap nTuny

1000 H=: EAZ A A 2] WALA
=L
Ck==E PDF

10 3natHu npaeuna: 3aWTHTa Ha
NALKWEHTHTE O pagMjalKja npu
thnyopockonuja
npeesemere PDF

10 Recomendagdes para protecio de
pacientes em fluoroscopia
baixar POF

10 CnocoGoB pagHaLHOHHOH 3aWHTEI
NaUNEeHTOE
ckauyate PDF

10 Recomendaciones para proteccion
de pacientes en fluoroscopia
descargar PDF

10 rad: Stralskydd for patienter vid

vsni
Rehani ﬂ%ﬂ:ﬁlﬁ Making a difference

10 pearls on radiation protection of staff in
fluoroscopy
Download POF

) Bl B Al R ) (T
L PDF

10 3naTtHu npaeuna; PaguaunoHHa 3aluTa
Ha NepcoHana NpW CKONKA
Download POF

10 Bisera: Zastita osoblja od zratenja pri
dijaskopiji
Download PDF
10 Recommandations: Radioprotection du

personnel en fluoroscopie
Teélécharger PDF

10 Xpuool KOVOVES: AKTIVOTTDOGTOFIT
MROTLWIMKOD Kard TRV aKTIVOFKOTTNoN
Afwn apxsiou PDF

QI MNFEn ia a7 aamm 97 10
PDF yaup nminy

100 A= EMTM A SAAE] BAA
Wi
Ct==E PDF

10 3natHu Nnpaeuna: JawTuTa o
pagujauMja Ha NepcoHanoT NpU
thnyopocKonuja
npeeaemere POF

10 IWnrra3 cadams: PEHTTeH XapanTbiH
Ve aMHNTAHD Y3YYNaX Walpariik
XaMmraanant
Download PDF

10 Recomendagtes para a protegdo do
staff em fluoroscopia
paixar PDF

10 CnocofoB paaHALMOHHON 33UMTHI
nepcoHana
ckayate PDF

10 Recomendaciones para la proteccion
del staff en fluoroscopia
descargar PDF

10 rad: Stralskydd for personal vid
genomlysning
hamta PDF

Already in 18
languages
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@ IAEA | Radiation Protection of Patients (RPOP) Search RPoP: &

Information for

Member Area
+ Member States Area
+ Drafts Management Area

Social Media

Children image
gently*

Children have higher radiation sensitivity than adults and have a longer life expectancy. Therefore, imaging
techniques that do not use ionizing radiation should always be considered as an alternative, Increasing
numbers of radiological examinations are being performed in infants and children. Millions of children undergo  natworks on Radiation
high dose procedures such as computed tomography and interventional procedures. A paediatric radiological Protection of Children
procedure should be individually planned and projections should be limited to what is absolutely necessary for

Training material paediatric

a diagnosis. radiology

Radiography and fluoroscopy

1. What X ray procedures contribute most to individual patient dose and collective population dose? 4 Fublcatons
2. Are there special technical considerations required to reduce patient exposure and maintaingood ¢
image quality in paediatric radiography? S ———
3. How does the radiation dose in screen-film combination imaging compare to digital imaging in v —
paediatric radiography? . : R
4. Can low dose fluoroscopic image replace conventional radiographic examinations? v W
5. Whatare the typical dose levels in paediatric radiology? . S
6. Whatare the most significant things | can do to reduce patient dose during fluoroscopic . e -I
examinations? e
7. Are there situations in which | should consider reducing the number of radiographic projections? . = §—
How should one deal with possible pregnancy in adolescent patients? . " Childen Posters.
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IAE A | Radiation Protection of Patients (RPOP) Sesrch BRoP J <o

Home

Use of social media to achieve interaction with the public on medical radiation mart Card

protection
Cataract “ A

Study

The IAEA's Division of Public Information organized an interactive session with the public through social media to encourage people to
address their medical radiation protection questions to experts. Questions received over a stipulated period of about a week were pooled. Two
experts answered selected questions that pertained to medical radiation protection.

According to the IAEA's Division of Public Information, the event "Ask an Expert in Radiation Protection™ had unprecedented popularity. 140
people connected to and tweeted this event, commenting or asking questions. The overall discussion was very scientific. The information on
radiation protection of patients posted during the event week received an average of 35,000 impressions per post and over 50 likes.

More than 15,000 impressions (number of people who saw these posts) for each video have been observed during the three weeks following
the posting of the videos.

The feedback on the videos and the important scientific information contained therein was very positive, congratulatory and appreciative.

Please see links below for answers to questions: sDOD VINED
3POP VIDEO

Marilyn J. Goske, MD Dr. Madan Rehani
Cincinnati Children’s Hospital Medical Center Radiation Protection Specialist, IAEA
| »  00:00 00:00 sl ‘ oA . ‘ » | 00:00 w— 00:00 sl | e ;
Professor Marilyn Goske, Cincinnati Children Hospital, DrMadan M Rehani, Radiation Safety Specialist, Intemational Atomic Energy
Cincinnati, USA Agency
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Directions

QC testing, QA, QM, CQE (1980’s, 1990s)
Patient protection (2000’s)

Protection outside radiology
Justification in medical imaging

Patient centricity



Patient Centric

DRLs

Risk Estimates

Patient dose: Is it really patient dose
Collective or cumulative dose



Recap

Situation way back in 2001

How we could make a difference in last
decade

What approaches we used

Cooperation

Utilization of AAPM colleague

How you can contribute internationally
Future directions



madan.rehani@gmail.com
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