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Global Scenario   
• 3.6 billion medical X ray procedures/year  

• About 35 million nuclear medicine 
examinations  

• About 5 million patients radiotherapy 
treatments 

 

Challenge!!!!! 
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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 

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
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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% 

• CTDIvol for head, chest in some facilities 2-5 times 
adults  

• Up to 100 times variation in radiation dose 
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Scanner 

number 
mode 

Tube 

voltage, kV 

Tube 

current, mA 
t rot, s Pitch value CTDIvol, mGy 

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 2.64 

26 helical 80 100-250 0.5 0.96 4.26 

29 helical 100 180 0.4 0.98 3.2 

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 

Protocols for chest examination of infant (<1 y) in 8 CT facilities  

with the same 64-detector scanner model (Light Speed VCT, GE) 

Results: Typical exposure parameters 
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Head CT 
• CTDIw 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) y.   

• The third quartile CTDIvol 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 
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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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Some participants in projects 
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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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Billions (patients) ~Million (radiology  

professionals, world 
wide) 

Medical Radiation Protection 

 

Hundreds / thousands  
radiology professionals 
(national level) 

International 
staff 3.6 billion  

≈300 million children 



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 
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Rehani, Making X rays safer for patients & 
staff 



Patient 
& Staff 

Training Courses 
≈80 since 2002 

Medical Radiation Protection 

Networks 

Posters 



International Action Plan on Radiation Protection of Patients 
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http://rpop.iaea.org 

15 million hits/y 

≈0.3 million visits/y, 190 countries 
27 

 First page of Google search 
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IAEA- 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) 
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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 

30 

Algeria China FYR Macedonia Madagascar Oman Singapore United Arab Emirates 

Argentina Costa Rica Ghana Malaysia Pakistan Slovakia Uruguay 

Armenia Croatia 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 
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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 
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Then how? 

• Motivation 

• Human resource rather than financial 
resource 

• Being part of international group 

• Learning  

• Exciting 

• Making a difference in self and in patients 
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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 
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AAPM Members from USA 

For Radiation Protection of 
Patients 

• Lou Wagner 

• William Hendee 

• 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… 
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Already in 18 
languages 

Andrei Pugachev 
Victor Gurvich 
Russian 
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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  
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Patient Centric 

• DRLs 

• Risk Estimates 

• Patient dose: Is it really patient dose 

• Collective or cumulative dose  
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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 
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madan.rehani@gmail.com 
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