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Global Scenario (UNSCEAR)* 

• 3.6 billion medical X ray procedures/
year  

• About 35 million nuclear medicine 
examinations  

• About 5 million patients radiotherapy 
treatments 

2 
*United Nations Scientific Committee on Effects of Atomic Radiation Report 2008 



Global Scenario   

•  3.6 billion medical X ray procedures/year  
•  About 35 million nuclear medicine examinations  
•  About 5 million patients radiotherapy treatments 

Challenge!!!!! 





Desert 

Lack of  
•  Diagnostic Medical Physicist 
•  Dosimetry tools 
•  Access to journals  

•  Equipment not having dose display 
•  Staff not knowing what dose displays mean 
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How will you meet this challenge? 



Process 

•  Initially >>>>Knowledge 
•  Subsequently tools  

•  For knowledge (training material) 
•  Information dissemination (Website) 
•  Networks 

•  Finally>>Actual demonstration of status of  
•  patient protection 
•  Staff protection  
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Radiation Risks in Perspective:  
Rationalizing 
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Bitter Pill 



Fukushima 

How many deaths because of 
radiation??? 
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Deaths (UNSCEAR)* 
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Early Acute Health Effects 
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UNSCEAR 2008 (US Data) 
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Carry Home Points 

1.  Deaths & acute health effects from medical 
accidents are significant 

2.  Medical exposure: largest source of radiation 
exposure  
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Member States’ Attitude 

• QC tools  
•  Training course  
•  Fellowships, SV, Expert mission   
• No results to show…. 
• Unpopular stand to ask them to show 

results and demonstrate change 



Almost a thing of past for staff in medical  

Color?? 
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But this is IN 
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Patients are having these injuries 

18 



Where do the injuries occur in interventional 
procedures? 

• Severe injuries have occurred from the neck to the buttocks  
• Sometimes anteriorly & 
• On the side of torso 

non-cardiac procedures 
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Current situation 

A case of radiation induced skin 
injury is filed in US courts every 4 to 

6 weeks currently, primarily from 
interventional procedures 

≈10 cases/year 
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Carry Home Points 

1.  Deaths & acute health effects from medical 
accidents are significant 

2.  Medical exposure: largest source of radiation 
exposure  

3.  Overexposure are happening in recent years 
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One has to decide  what one wants to do? 

• Go by wishes of people in-house and Member 
States 
• CHANGE 



Change 

Change in a attitude of people in-house 
Change in attitude of people in Member States 

Change in situation  



Crossing Thresholds in-house  

Myth (2001) 
•  Why we need to be 

concerned about radiation 
protection of patients- the 
risks are tiny!! 

•  In nuclear reactors the 
risks are very high. 



In-house (Myth) 

•  Hardly anyone can make that statement 
anymore 

•  Common feeling (From Top to all levels down 
the line in IAEA)-that medical exposure is the 
largest contributor to radiation exposure of 
population  

Slight set-back because of Fukushima 



Carry Home Points 

1.  Deaths & acute health effects from medical 
accidents are significant 

2.  Medical exposure: largest source of radiation 
exposure  

3.  Overexposure are happening in recent years 
4.  Accept to change 
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Change No. 1 (In-house) 

•  That medical exposure is an important area 
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Changing scenario 

Previously: You have to work whole life 
with radiation, whereas the patient may 
undergo procedure only few times 

200 
1 

Now 
Cumulative life time dose  
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Change No. 2 (In-house) 

•  That patient protection is more important 
than staff protection 
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Myth (2001) 

•  If regulations are in place the 
INTRASTRUCTURE is there, safety is assured 



Change No. 3 (In-house) 

•  Top down approach is not adequate 
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More hurdles 

•  Our job is to establish 
radiation safety standards 

•  Journal publish-university  
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Long Term risk of Cancer 
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•  In Europe and US, the mortality 
associated with breast cancer has 
decreased by 20-30% during a nearly 
20-year period, dating from late 1980’s. 
Reason early detection by 
mammography and effective treatment  
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Objective of Radiation Protection 

Benefits should outweigh the risk 
 
 
 
 
 
 

and they invariably do when radiation protection is 

practiced  
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Be Aware!! 

Radiation protection does not imply reducing 
usage. It is aimed at reducing  

•  INAPPROPRITE usage and  
•  Unnecessary radiation dose 
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Carry Home Points 

1.  Deaths & acute health effects from medical 
accidents are significant 

2.  Medical exposure: largest source of radiation 
exposure  

3.  Overexposure are happening in recent years 
4.  Accept to Change 
5.  Benefits-risk considerations 
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Billions (patients) ~Million 
(radiology  
professionals, world 
wide) 

Patient Radiation Protection: Task 
 

Hundreds / thousands  
radiology professionals 
(national level) 

International 
staff 3.6 billion  

≈300 million children 





Training courses organized 
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Patient 
protection 

Training Courses 
≈80 since 2002 

Medical Radiation Protection 



Approaches 

•  Train people 
•  No idea if it is making a change in situation 
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Approved Training Package 
IAEA Training Material on 

Radiation Protection in 
Diagnostic and Interventional Radiology 

in collaboration with 

Version: January 2005 

Dose Area Product (DAP)

Transmission 
ionization 
chamber



Adding value & credibility 



Rehani. MGH Rad Safety CT Symp 2011 49 
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40,000 downloads/year 



Patient 
protection 

Training Courses 
≈80 since 2002 

Medical Radiation Protection 



Approaches 

•  Making training material available free 
•  High downloads, good apperceptions from 

personal interactions, but still 
•  No idea if it is making a change in patient 

protection 
•  --------------------------- 
1.  Assessing patient doses and image quality 
2.  Comparing with Standards 
3.  Improving 
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Our recent study- Pediatric CT 

Armenia (1), 
Belarus (1),  
Bosnia  & Herz (3)  
Brazil (5),  
Bulgaria (12),  
China (3),  
Costa Rica (1), 
Croatia (3),  
Czech Republic (6), 
Estonia (2), 
Indonesia (1),  

Iran (10),  
Israel (7),  
Kuwait (5),  
Lebanon (6), 
Lithuania (3), 
Malaysia (5),  
Malta (1),  
Mexico (2), 
Montenegro (1), 
Moldova (5), 
Myanmar (1),  

Oman (1),  
Pakistan (5), 
Paraguay (3),  
Peru (1),  
Poland (1),  
Qatar (1),  
Serbia (3), 
Singapore (1), 
Slovakia (4), 
Slovenia (1),  
Sri Lanka (2) 

Sudan (3),  
Syria (8),  
Tanzania (3), 
Thailand (2),  
The Former 
Yugoslavia Republic 
(FYR) of  
Macedonia (5),  
United Arab 
Emirates UAE (15). 
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40 Less resourced countries 
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First ever study of this kind



Findings from these papers 

•  Modern MDCT available in 77% 
•  Dedicated CT protocols in 94% 
•  Protocols for some age groups not available 50% 
•  Indication based protocols used in 57% 
•  CTDIvol for head, chest in some facilities 2-5 

times adults  
•  Up to 100 times variation in radiation dose 
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AJR June 2008 

Plus 9 countries in Latin American region 
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Radiography- Optimization 

•  In all countries radiation doses (ESAK) within 
Reference Levels and thus not higher than 
those in developed countries 

•  Poor image quality (4 to 53%) 
•  Improvements achieved (QC) 

•   1.4 to 85% reduction in dose (ESAK) 
•   2 to 16 percent points reduction in poor quality 

images 
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•  First multi-national scientifically planned  study of this 
kind 

•  What are problems pertaining dose & image quality 
rather than equipment testing (QC) 
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DIRECTION of Work- Radiography 

1.  Assessing how safe are patients in radiological 
examinations 

2.  Comparing with Standards 
3.  Taking actions where necessary 
4.  Make patients safer 
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Brain CT- Adults, UAE (Dubai) 

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 

 CT Head Examination DLP Values (Jan2008-April2010)- Dubai
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Carry Home Points 

1.  Deaths & acute health effects from medical accidents are significant 
2.  Medical exposure: largest source of radiation exposure  
3.  Overexposure are happening in recent years 
4.  Accept to Change 
5.  Benefits-risk considerations 

6.  Choosing a right DIRECTION and pursuing 
it till results are achieved at grass root level 
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AJR August 2009 Angioplasty 
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Image quality 
improvement 

•  Image quality 
improved by: 
•  9 percentage for CC  
•  7 percentage points 

for MLO 

•  Range: from a few 
percentage points to 
more than 50 
percentage points in 
participating centres 

CC 

MLO 
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Free download http://rpop.iaea.org 
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Mammography  

1.  Assessing how safe are patients in radiological 
examinations 

2.  Comparing with Standards 
3.  Taking actions where necessary 
4.  Make patients safer 

74 



Europe (19 countries) 
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Country	
   CT	
   Interven-onal	
   Radiography	
   Mammography	
  
Armenia	
   √	
   √	
   √	
  
Belarus	
   √	
  
Bosnia	
  and	
  Herzegovina	
   √	
   √	
   √	
   √	
  
Bulgaria	
   √	
   √	
   √	
  
Croa-a	
   √	
   √	
   √	
   √	
  
Cyprus	
   √	
  
Estonia	
   √	
  
FYROM	
   √	
   √	
   √	
  
Greece	
   √	
   √	
  
Czech	
  Republic	
   √	
  
Lithuania	
   √	
   √	
   √	
  
Malta	
   √	
   √	
  
Moldova	
   √	
   √	
   √	
  
Montenegro	
   √	
   √	
  
Romania	
   √	
  
Poland	
   √	
  
Serbia	
   √	
   √	
   √	
  
Slovakia	
   √	
  
Slovenia	
   √	
   √	
  



Africa 
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Country	
   CT	
   Interven-onal	
   Radiography	
   Mammography	
  
Algeria	
  	
   √	
   √	
  
Ghana	
   √	
   √	
   √	
  
Congo	
   √	
  
Morocco	
   √	
   √	
  
Sudan	
   √	
   √	
   √	
  
Kenya	
   √	
   √	
  
Madagascar	
   √	
  
Tanzania	
   √	
   √	
   √	
  
Tunisia	
   √	
   √	
  
Uganda	
   √	
  
Zimbabwe	
   √	
  



Middle East  
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Country	
   CT	
  
Interven-

onal	
   Radiography	
   Mammography	
  
Israel	
   √	
  
Kuwait	
   √	
   √	
  
Lebanon	
   √	
   √	
  
Oman	
   √	
  
Iran	
   √	
   √	
   √	
  
Qatar	
   √	
  
Saudi	
  Arabia	
   √	
  
Syria	
   √	
   √	
   √	
  
UAE	
   √	
   √	
   √	
  



Asia 
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Country	
   CT	
   Interven-onal	
   Radiography	
   Mammography	
  
Bangladesh	
   √	
  
China	
   √	
  
Indonesia	
   √	
  
Japan	
   √	
  
Malaysia	
   √	
   √	
  
Myanmar	
   √	
  
Pakistan	
   √	
   √	
   √	
  
Singapore	
   √	
  
Sri	
  Lanka	
   √	
  
Thailand	
   √	
   √	
   √	
  
Tajikistan	
   √	
  



Latin America 

79 

Country	
   CT	
   Interven-onal	
   Radiography	
   Mammography	
  
Brazil	
   √	
  
Costa	
  Rica	
   √	
  
Mexico	
   √	
  
Paraguay	
   √	
  
Peru	
   √	
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20 
Top down 

50 
Bottom up 



2001 Situation of optimization in radiological imaging 
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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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Algeria	
   China	
   FYR	
  Macedonia	
   Madagascar	
   Oman	
   Singapore	
   United	
  Arab	
  Emirates	
  
Argen-na	
   Costa	
  Rica	
   Ghana	
   Malaysia	
   Pakistan	
   Slovakia	
   Uruguay	
  
Armenia	
   Croa-a	
   Indonesia	
   Malta	
   Paraguay	
   Slovenia	
   Zimbabwe	
  
Belarus	
   Cuba	
   Iran	
   Mexico	
   Peru	
   Sri	
  Lanka	
  
Bosnia	
  and	
  
Herzegovina	
   Czech	
  Republic	
   Israel	
   Moldova	
   Poland	
   Sudan	
  
Brazil	
   Dem.	
  Rep.	
  of	
  Congo	
   Kuwait	
   Montenegro	
   Qatar	
   Syria	
  
Bulgaria	
   Ecuador	
   Lebanon	
   Myanmar	
   Saudi	
  Arabia	
   Tanzania	
  
Chile	
   Estonia	
   Lithuania	
   Nicaragua	
   Serbia	
   Thailand	
  



While DOING is best way to 
communicate message and to learn, there 
is limited outreach of projects aimed at 

making people do 
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http://rpop.iaea.org 

15 million hits/y 
≈250,000 visits/y, 190 countries 86 

 First page of Google search 
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1 Sept 12-30 Aug 13 

USA 
Not participant in 
TC projects but it 
benefits from 
information on 
website & training 
material 
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Networks  



Patient  
protection 

Training Courses 
≈80 since 2002 

Medical Radiation Protection 

Networks 



Email received by IAEA on 21st Oct.08 
Requesting your help please! 
 
I have a chronic radiation burn which has been ulcerated for months! 

(Pathology report) 
 
Causes:  
•  Angioplasty procedure that lasted 3.5 hours, 2 stents placed in lad which 

was 100% blocked.  
•  Couple of weeks later the burn came out on by left lower back about the 

size of a deck of cards.  
•  Procedure was done by cardiologist on Jan. 31, 2008 
I have been suffering with this for 9 months and still it does not seem this is 

going to heal. It has shrunk but is not relieving me in pain. 
Issues: 
•  I have been to my cardiologist, 2 dermatologists none of which had ever 

seen or knew how to treat this burn. 
•  I am now at a plastic surgeon 



this situation 





Patient 
protection 

Training Courses 
≈80 since 2002 

Medical Radiation Protection 

Networks 



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

Medical Radiation Protection 

 

Hundreds / thousands  
radiology professionals 
(national level) 

International 
staff 3.6 billion  

≈300 million children 
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100 

Already 
in 18 
languages 



Patient 
protection 

Training Courses 
≈80 since 2002 

Medical Radiation Protection 

Networks 

Posters 



Strategies & Approaches 

•  Not as a funding agency 
•  Scientific coordinator/facilitator 
•  As facilitator of cooperation (bottom up)  
•  Creation of an environment of learning  
•  Conceive, plan, get funds allocated,  execute, 

mentor, analyze data and publish 
•  National data publication by country 
•  Multinational by HQ 

Rehani. MGH Rad Safety CT Symp 2011 102 



Change in knowledge 

Change in awareness and interest 
Change in attitude 

Change in practice 
 

Are we doing or are we making change? 



Vision: World map of patient safety situation 
Justification, Optimization 
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Some participants in projects 
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“Whatever you do 
will be insignificant, 
but it is very 
important that you 
do it” 
 

Rehani. MGH Rad Safety CT Symp 2011 108 



madan.rehani@gmail.com 
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