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Risk of cancer from diagnostic X-rays: estimates for the UK and 14
other countries

Dr Amy Berrington de Gonzalez DPhil 2 , Prof Sarah Darby PhD b

Summary

Background

Diagnostic X-rays are the largest man-made source of radiation exposure to the general population, contributing about 14% of the
total annual exposure worldwide from all sources. Although diagnostic X-rays provide great benefits, that their use involves some
small risk of developing cancer is generally accepted. Our aim was to estimate the extent of this risk on the basis of the annual
number of diagnostic X-rays undertaken in the UK and in 14 other developed countries.

Methods

We combined data on the frequency of diagnostic X-ray use, estimated radiation doses from X-rays to individual body organs, and
risk models, based mainly on the Japanese atomic bomb survivors, with population-based cancer incidence rates and mortality
rates for all causes of death, using life table methods.

Findings

Our results indicate that in the UK about 0-6% of the cumulative risk of cancer to age 75 years could be attributable to diagnostic
X-rays. This percentage is equivalent to about 700 cases of cancer per year. In 13 other developed countries, estimates of the
attributable risk ranged from 0-6% to 1-8%, whereas in Japan, which had the highest estimated annual exposure frequency in the
world, it was more than 3%.
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Cancer risk in 680 000 people exposed to computed
tomography scans in childhood or adolescence: data

linkage study of 11 million Australians
EE8 oPeN AcCESS

John D Mathews epidemiologist', Anna V Forsythe research officer', Zoe Brady medical physicist'*,
Martin W Butler data analyst’, Stacy K Goergen radiologist', Graham B Byrnes statistician®, Graham
G Giles epidemiologist®, Anthony B Wallace medical physicist’, Philip R Anderson epidemiologist™,
Tenniel A Guiver data analyst®, Paul McGale statistician'®, Timothy M Cain radiologist'', James G
Dowty research fellow', Adrian C Bickerstaffe computer scientist’, Sarah C Darby statistician’

'School of Poputation and Global Health, University of Melbourne, Cartton, Vic 3053, Austraka; “Department of Radiclogy, Alfred Health, Prahran,
Vic, Australia; "Medical Benefits Scheme Analytics Section, Department of Health and Ageing, Canberra, ACT, Australia; “‘Department of Diagnostic
Imaging, Southem Health, and Monash University Southem Clinical School, Clayton, Vic, Australia; *Biostatistics Group, International Agency for
Research on Cancer, Lyon, France; *Cancer Epidemiology Centre, Cancer Council Victoria, Carfton, Vic, Australia; *Diagnostic Imaging and Nudear
Medicine Section, Australian Radiation Protection and Nuclear Safety Agency, Yallambie, Vic, Australia; *Data Linkage Unit, Australian Institute of
Health and Wellare, Canbemra, Australia; *Faculty of Health, University of Canberra, Canberra, Australia; *Chinical Trial Servica Unit and Epidemiological
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Secondary Carcinogenesis in Patients Treated with Radiation: A Review
of Data on Radiation-Induced Cancers in Human, Non-human Primate,
Canine and Rodent Subjects

Herman Suit,*' Saveli Goldberg,” Andrzej Niemierko,” Marek Ancukiewicz,” Eric Hall,” Michael Goitein,*
Winifred Wong® and Harald Paganettic

a Department of Radiation Oncology, Massachusetts General Hospital, Harvard Medical School, Boston, Massachusetts; and
? Center for Radiological Research, Columbia University, New York, New York
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