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Radiological Protection does not imply reducing 
usage. It is aimed at reducing 
� INAPPROPRITE usage and 
� Unnecessary radiation dose
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�There were no cases of skin injuries from CT
�There was no momentum on cancer risk 

estimates from CT scans
�Manufacturers not really concerned about 

patient doses, as hardly customers asked for it
�Most emphasis on faster and faster CT 

scanners
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� M.M. Rehani (Chairman) 
� Members:
� G. Bongartz (Switzerland);  S.J. Golding (UK);   L. 

Gordon (Sweden); W. Kalender (Germany);     T. 
Murakami (Japan); P. Shrimpton (UK)

� Corresponding members: 
� R. Albrecht (USA) and K.Wei (China)
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� Editorial in Br Med J in March 2000

Rehani & Berry
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CT is going to a major 
source of radiation 
exposure to population
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Safety is best achieved when it is 
built into the system rather than a 

matter of choice for users. 

15



� The best example is a collision avoidance systems 
which started with automobile industry but has 
now been implemented in medical imaging 
equipment also. 
� If the gantry of the imaging machine just touches a 

person, the gantry just stops moving. 
� When collison has to be avoided through 

education, training, instructions, the results cannot 
be the same. 
� Both detection and avoidance should be 

automatic. 
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Brenner, Lee Rogers, Paterson, Donolly, Nickoloff, 
Haaga  21
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Manufacturers vying with 
each other on Radiation 

Dose
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�Spiral CT 1999-2000
�2000-2003: Doses in MDCT are higher 
�Newer applications
�Potential for
�Steep increase in usage
�Multiple CT examination
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�Established another TG on Patient dose 
Management in MDCT
�Chair: Madan Rehani
�Others members:
� M.K. Kalra, USA
� C.H. McCollough, USA
� H.D. Nagel, Germany
�Corresponding members
� L. Collins, NSW, Australia
� W. Kalender, Erlangen, Germany
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Single most important 
point in new 
document
Be aware!!

About image quality that you are 
using

Guidance on HOW to optimize
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CT perfusion with DSA 

Imanishi et al. Eur Radiol. 2005 Jan;15(1):41-6 
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“Whatever you do 
will be 
insignificant, but it 
is very important 
that you do it”



� Chair: Madan Rehani
� Full members:
� Rajiv Gupta, USA
� Soenke Bartling, Germany

Corresponding members
� Greg Sharp, USA
� Theocharis Berris, Greece
� John Boone, USA
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Low doses
Office based
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� The primary role is pre-treatment verification 
of patient position and target volume 
localization for treatment. 
� For radiotherapy, the overall dose to a patient 

due to CBCT imaging with CBCT is around 40 
mGy per fraction.
�With over 35 fractions, it would result in a 

total imaging dose of 1.4 Gy which is not 
ignorable. 
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Imaging Tissues Dpse
(mGy)

Effective 
dose 
(mSv)

Head CBCT Brain, lens, 
salivary 
glands,  

2-37 1-2

Neuro-
interventions

40-75

Fenestrated 
branched 
endovascular 
aneurysm repair 
(FEVAR) 

Skin dose 0.5 Gy

Atrial ablation 8 
Hepatic arterial 
embolisation 
therapy
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�Users are tempted to see CBCT as 
a “light” CT or consider it as a 
“low-dose CT”. 
�Beware!!!!!
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� As or now, 
� Tissue reactions from cone beam CT (CBCT) have 

not been reported among patients and workers,

� Control of accidental exposure in CT was 
implemented only after cases of accidental 
exposure were reported in USA in 2007-2008.
Lesson to learn.
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�Providing alerts when dose is 
higher than specified
�Stopping exposure at levels that 

should not be crossed. 
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�Regular and continuous monitoring of 
radiation output throughout the 
examination, 
�Comparing with reference or desired 

levels,
�Providing feedback to system and 

automatically adjusting it 
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� In past emphasis: Dose management
�Risk management
�Skin injuries: most intensive IR 

procedures are in >50s, fewer in 40s: 
where  stochastic risks are of lower 
consequence
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� Nishita Kothary et al. Imaging Guidance with C-arm CT: 
Prospective Evaluation of Its Impact on Patient Radiation 
Exposure during Transhepatic Arterial 
Chemoembolization
� Routine use of C-arm CT can increase stochastic risk 

(DAP) but decrease deterministic risk (CD) from DSA.
� However, the increase in DAP is operator-dependent, 

thus, with experience, it can be reduced to under 
10%. 
� C-arm CT provides information not provided by DSA 

in 33% of patients, while decreasing the use of 
iodinated contrast medium. 

53



� Currently available CBCT scanners are not 
able to provide values in standardised dose 
indices for machine or patient. 
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� Most interventional and intra-procedural C-arm 
CBCT systems can scan an angular range 
spanning 180 to 240 degrees + the cone angle of 
the x-ray beam. The radiation sensitive organs 
such as thyroid, eyes, female breast and gonads 
should be on the “detector side” of the arc, 
whenever possible. 
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�Avoiding collimation to exceed detector 
size,
�Providing guidance of needle through 

laser in intervention and
�Mminimization of wastage of dose by 

mechanical components
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� Equipment used for both fluoroscopy and CBCT 
presents new challenges in dosimetry and there 
is a need to develop methods that aggregate 
exposures to individual patients during entire 
procedures.
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� The level of training in radiological protection 
should be commensurate with the level of 
expected radiation exposure (ICRP, 2009).
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� All personnel intending to use CBCT for 
diagnostic purpose should be trained in the 
same manner as for diagnostic CT and for 
interventional CBCT same as interventional 
MDCT
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First ever study of this 
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� Iran
� Kuwait
� Lebanon
� Saudi Arabia
� Syria
� Qatar
� UAE
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Patient Doses in Radiographic Examinations in Asia, Africa, Latin 
America and Eastern Europe

64

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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