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NCRP Activities Related to 
Radiation Protection in Medicine



1929: U.S. Advisory     
Committee on X-ray 
and Radium Protection

1946: U.S. National 
Committee on 
Radiation Protection

1964: National      
Council on Radiation 
Protection and 
Measurements (NCRP) 
chartered by U.S. 
Congress (Public Law 
88-376 )

Lauriston Sale Taylor
(June 1, 1902 – Nov. 26, 2004)

Key Dates in NCRP’s History



Key Elements of NCRP’s 
Charter Under U.S. 
Public Law 88-376

• Cornerstones of role in radiation health protection:
1)1) Collect and analyzeCollect and analyze information and 

recommendations in the public interest about:
a) protection against radiation; and
b) radiation measurements, quantities and units.

2)2) DevelopDevelop basic concepts of radiation protection;
3)3) FacilitateFacilitate effective use of combined resources of 

organizations concerned with radiation protection; 
and

4)4) CooperateCooperate with national and international 
governmental and private organizations; and

5)5) Disseminate Disseminate the Council’s work.



CouncilCouncil
(100 members elected for 6 year terms)

Program Area CommitteesProgram Area Committees
(~12 members serving annual renewable terms)

Scientific CommitteesScientific Committees
(various sizes and compositions)

••IdentifyIdentify topics to be addressed and possible funding sources
••SuggestSuggest committee members
••PerformPerform peer reviews of draft reports prior to Council review

••Draft Draft reports, commentaries and statements

••Review Review reports, commentaries and statements

Board of DirectorsBoard of Directors
(13 members including NCRP’s President)

••Approve Approve topics to be addressed and committee membership

Organizational & Operational Structures

PAC4 - Radiation protection in medicine

Collaborating
Organizations

(>75 including ASRT)

Special
Liaison

(20 including ICRU)



Radiation Protection Goals:
NCRP Report No. 116

1.1. preventprevent the occurrence of clinically 
significant radiation-induced deterministic 
effects by adhering to dose limits that are 
below the apparent threshold levels; and

2.2. limitlimit the risk of stochastic effects, cancer 
and genetic effects, to a reasonable level in 
relation to societal needs, values, benefits 
gained and economic factors.



Radiation Protection Objectives:
NCRP Report No. 116

1.1. justifyjustify any activity which involves radiation exposure 
on the basis that the expected benefits to society 
exceed the overall societal cost (justification);

2.2. ensureensure that the total societal detriment from such 
justifiable activities or practices is maintained ALARA, 
economic and social factors being taken into account 
(optimization); and

3.3. applyapply individual dose limits to ensure that the 
procedures of justification and ALARA do not result in 
individuals or groups of individuals exceeding levels of 
acceptable risk (limitation).



11th Report on Carcinogens (2004)*
X-Radiation and Gamma Radiation*

Known to be Human Carcinogens

Carcinogenicity
• X-radiation and gamma radiation are known to be human 

carcinogens based on sufficient evidence in humans.
• Epidemiological studies of radiation exposure provide a consistent 

body of evidence for the carcinogenicity of X-radiation and gamma 
radiation in humans.

• Exposure to X-radiation and gamma radiation is most strongly 
associated with leukemia and cancer of the thyroid, breast, and 
lung; associations have been reported at absorbed doses of less 
than 0.2 Gy.

*U.S. Department of Health and Human Services*U.S. Department of Health and Human Services 
Public Health ServicePublic Health Service 
National Toxicology ProgramNational Toxicology Program 
Pursuant to Section 301(b) (4) of the Public Health Service Act Pursuant to Section 301(b) (4) of the Public Health Service Act as Amended by Section 262, PL 95as Amended by Section 262, PL 95--622622







Number of 
Procedures 

(millions)

% Collective 
Effective Dose

(person Sv)

% EUS

(mSv)

Computed 
Tomography

67 17 438,000 49 1.5

Nuclear 
Medicine

18 5 231,000 26 0.8

Interventional 17 4 128,000 14 0.4

Conventional 
Radiography & 

Fluoroscopy

292 74 99,000 11 0.3

TOTALS 426 100 898,000 100 ~3

Radiation Exposure to US Population - 
Medical Exposures

(600 % increase)



•• HowHow – use of ACR appropriateness criteria, appropriateness criteria, ACC appropriate appropriate 
use criteria or EU referral guidelinesuse criteria or EU referral guidelines;

• Why has this become a significant issue?

– Self Referral (GAO report, 2008)
– Defensive Medicine (Massachusetts Medical Society Report, 2008)
– Lack of appropriate training (credentials) and certification for 

facilities
• *Centers for Medicare and Medicaid Services named three national 

accreditation organizations to accredit suppliers seeking to furnish the 
technical component of advanced diagnostic imaging services under 
the Medicare program:

– American College of Radiology (ACR);
– Intersocietal Accreditation Commission (IAC); and
– The Joint Commission (TJC).

*Federal Register / Vol. 75, No. 16 / Tuesday, January 26, 2010

Justification of Medical Exposures





• “American College of Radiology White Paper on 
Radiation Dose in Medicine”, JACR 4:272.284; (2007)

• Image Gently, Step Lightly and Image Wisely 
Campaigns

• American Board of Radiology Foundation: Summit 
2009, “Medical Imaging: Addressing Overutilization in 
the Era of Healthcare Reform”

• AAPM CT Dose Summit
• Medical Imaging and Technology Alliance (MITA)

– CT Dose Check: will provide an alert to CT machine operators 
when recommended radiation dose levels, as determined by 
hospitals and imaging centers, will be exceeded.

Optimization of Medical Exposures



• NCRP scientific committee 4-3, “Diagnostic Reference 
Levels in Medical Imaging: Recommendations for 
Application in the United States”

Optimization of Medical Exposures

“DRLs may be more necessary, because we may be optimizing image 
quality, and compromising on high patient doses because technology 
allows us to.” Moore and Iball, Leeds General Infirmary

Multiple Scan Average Dose
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Frequency 2000-01 (n = 203)

1990      (n = 249)

Survey Year 2000-01 Survey Year 1990

(mGy) (mGy)

mean 50.3 45.9

standard error of 
sample mean 1.4 1.1

standard deviation 19.4 18.1

n 203 249
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• FDA Initiative to Reduce Unnecessary Radiation 
Exposure from Medical Imaging

1.1. Support informed clinical decision making (justification)Support informed clinical decision making (justification)
– develop and adopt appropriate use criteria for CT, fluoroscopy, 

and nuclear medicine procedures
2.2. Promote safe use of medical imaging devices (optimization)Promote safe use of medical imaging devices (optimization)

– develop nationally recognized diagnostic reference levels for 
medical imaging procedures that use radiation

3.3. Increase patient awareness (communication)Increase patient awareness (communication)
– provide patients with tools to track their personal medical 

imaging history

Aim: To help patients get the right right imaging exam, at the rightright 
time, with the rightright radiation dose.

Putting it All Together



2011 Annual Meeting

• Scientific and Policy Challenges of 
Particle Radiations in Medical 
Therapy and Space Missions 
(Chairman, Dr. Held, Harvard)
– March 7-8, 2011 at the Bethesda Hyatt



NCRP’s Role in Radiation Therapy 
Report No. 151 (2005)



ICRU Organization of Activities
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ICRU’s Role in Radiation Therapy 
Report 71 (2004), 78 (2007) & 83 (2010)

Prescribing, Recording, and Reporting Intensity-Modulated 
Photon-Beam Therapy (IMRT) – to be published later this year



NCRP and ICRU Publications – 
“Disseminate”

• NCRP and ICRU reports and current 
activities are described online at
http://NCRPonline.org
http://www.ICRU.org

• Publications can be purchased online at
• http://NCRPpublications.org
•• Institutional license agreements for NCRP Institutional license agreements for NCRP 

publications are now available through:publications are now available through:
–– KnovelKnovel ((http://www.Knovel.comhttp://www.Knovel.com))
–– NetLibraryNetLibrary ((http://www.NetLibrary.comhttp://www.NetLibrary.com))
–– ebraryebrary ((http://www.ebrary.comhttp://www.ebrary.com))
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