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CT Radiation Dose – The Public 
Doesn’t Care



OUTLINE 

• The Trend in CT Use and Radiation

• Is Radiation Dose related to Cancer ?

• Strategies for reducing radiation dose  

• Does the public care ?



CT Use and Radiation Trends 



• Increase in CT scans performed 

Brenner et al. Computed Tomography – An Increasing Source Radiation 
Exposure; NEJM 2007

Smith-Bindman et al. Use of Diagnostic Imaging Studies and Associated 
Radiation Exposure for Patients Enrolled in Large Integrated Health 
Care Systems, 1996-2010; JAMA, 2012



• Increase in CT radiation exposure

Smith-Bindman et al. Use of Diagnostic Imaging Studies and Associated Radiation Exposure for Patients Enrolled in Large Integrated Health 
Care Systems, 1996-2010; JAMA, 2012

The percentage 
of enrollees who 
received high or 
very high 
radiation roses 
almost doubled 
between 2006 
and 2010



• Increase in CT radiation exposure

Americans were exposed to 7x more radiation from medical procedures 
compared with the early 80s

Increase mostly due to higher use of CT and nuclear imaging

These two modalities contributed to 75% of the medical radiation 
exposure of the US population



• Increase in CT radiation exposure

Actual ionizing radiation exposure for the average person in the USA



Radiation Dose and Risk of Cancer



Data is scarce 



1.5 – 2.0% of all cancers in the United States are attributable to radiation

Brenner et al. Computed Tomography – An Increasing Source Radiation Exposure; NEJM 2007



0.7% of cancers may be caused by CT 
radiation, cumulative risk higher in 
patients frequently imaged

Sodickson et al. Recurrent CT, Cumulative Radiation Exposure and Associated Radiation-induced Cancer Risks from CT of Adults; Radiology 2009



Cumulative doses of 50 mGy and 60 mGy
triple the risk of leukemia and brain cancer
respectively

Pearce et al. Radiation exposure from CT scans in childhood and subsequent 
risk of leukemia and brain tumors: a retrospective cohort study; Lancet 2012



Mathews et al. Cancer risk in 680 000 people exposed to computed tomography scans 
in childhood or adolescence: data linkage study of 11 million Australians; BMJ 2013



Lifetime odds of dying of selected causes in the United States. 

Copyright © American Heart Association, Inc. All rights reserved.Meinel et al. Radiation Risks From Cardiovascular Imaging Tests; Circulation 2014



Strategies for reducing radiation dose

• Tube current modulation 

• Adjusting kV based on patients size 

• Pitch 

• ECG based tube current modulation

• ECG based triggering (Cardiac CT)

• Iterative reconstruction

• Dual Energy

• Combination of different dose reduction 
techniques



Adjusting kV based on patients size 

Mangold et al. Automated tube voltage selection for radiation dose and contrast medium reduction
at coronary CT angiography using 3rd generation dual-source CT; European Radiology 2016

ATVS allows individual tube voltage
adaptation for CCTA performed with
3rd generation DSCT, resulting in
significantly decreased radiation
exposure while maintaining image
quality.



Pitch

Chinnaiyan et al. CT dose reduction using prospectively
triggered or fast-pitch spiral technique employed in
cardiothoracic imaging (the CT dose study); JCCT 2014

Use of advanced scanners facilitating
prospectively triggered or high-pitch spiral scan
modes results in marked dose reduction across
a variety of cardiovascular studies, with no
compromise in image quality.



ECG based tube current modulation

Jakobs et al. Multislice helical CT of the heart with retrospective ECG gating: reduction of
radiation exposure by ECG-controlled tube current modulation; European Radiology 2002



ECG based triggering

Meinel et al. ECG-Synchronized CT Angiography in 324 Consecutive Pediatric Patients:
Spectrum of Indications and Trends in Radiation Dose; Pediatric Cardiology 2015

downward trend in
radiation dose for ECG-
synchronized CTA over
the course of this study



Iterative Reconstruction

Yin WH et al. Iterative reconstruction to preserve image quality and diagnostic accuracy at reduced radiation
dose in coronary CT angiography: an intraindividual comparison; JACC Cardiovascular Imaging2013

the addition of IR techniques allows further reduction
of these already low radiation doses by 52%, without
penalties in image quality or, more importantly, in
diagnostic accuracy



Dual Energy CT

Zhang LJ et al. Liver virtual non-enhanced CT with dual-source, dual-energy CT: a
preliminary study; European Radiology 2010



Combination of different dose 
reduction techniques

Zhang LJ et al. High-Pitch Coronary CT Angiography at 70 kVp With Low Contrast
Medium Volume; Medicine 2014

Prospectively ECG-triggered high-pitch CCTA
at 70 kVp with 30 mL iodinated contrast
medium volume can obtain diagnostic image
quality with substantially reduced radiation



Does the public care ? 



Ricketts et al. Perception of Radiation Exposure and Risk Among Patients, Medical Students, and Referring 
Physicians at a Tertiary Care Community Hospital; Canadian Association of Radiologists Journal 2013

127 patients surveyed

42% 
believed 

they would 
not be 

exposed to 
radiation

Average 
level of 
concern 

about the 
radiation 
received 

was 2.3 (1-
10)

92% of 
patients did 
not look up 

radiation 
risk 

beforehand

72% were 
unaware of 

the risks 
associated 

with 
radiation



200 
patients

38.5% 
concerns 

26% -
Radiation 

16.5% -
Costs 

10.5% -
Side Effects

6% -
Anxiety 

4% - Time

60.5% no 
concerns

Daramola et al. Patient Knowledge and Perception of Computed Tomography 
Scan in the Management of Chronic Rhinosinusitis Symptoms; Laryngoscope 2015



Steele and colleagues surveyed 5462 patients

22% were “not concerned at all” about Radiation, 13% were “very concerned” 

40% would still have the exam regardless of risk/benefit ratio

Steele, J, Jones, A, Shoemaker, S, Patient Perception and Understanding of Radiation in 
Diagnostic Imaging. Radiological Society of North America 2014 Scientific Assembly and Annual 
Meeting, - ,Chicago IL.http://archive.rsna.org/2014/14018038.html Accessed May 11, 2016

http://archive.rsna.org/2014/14018038.html


Busey et al. Patient knowledge and understanding of radiation from diagnostic 
imaging; JAMA Internal Medicine 2013



Ludwig et al. Effective Patient Education in Medical Imaging: Public Perceptions of Radiation Exposure Risk; 
Canadian Association of Radiologists Journal 2013



Baumann et al. Patient Perceptions of Computed Tomographic Imaging and Their 
Understanding of Radiation Risk and Exposure; Annals of Emergency Medicine 2010

Patients have the greatest confidence with physician evaluation when a CT is added to the workup



Some people do care 



Are patients informed ?



Evans et al. An Exploratory Analysis of Public Awareness and Perception of Ionizing Radiation and Guide to 
Public Health Practice in Vermont; Journal of Environmental and Public Health 2015

80% of respondents 
underestimated the contribution 
of medical imaging tests to total 
population ionizing radiation 
exposure



Baumann et al. Patient Perceptions of Computed Tomographic Imaging and Their 
Understanding of Radiation Risk and Exposure; Annals of Emergency Medicine 2010

Patients underestimate the relative amount of radiation exposure of an abdomen-
pelvis CT compared with a 2-view chest radiograph series, as well as underestimate 
the risk of cancer caused by CT imaging.



Summary

CT use and radiation exposure is increasing

Medical exposure is the most important cause of 
ionizing radiation exposure  

The risks of radiation induced cancer and death are 
relatively low

By using appropriate guidelines and dose reduction 
techniques, dose radiation can be further decreased

Patients don’t seem to care about radiation risks 

More importantly, patients seem to lack knowledge 
about radiation and its potential risks
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