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Radiation dose and protection
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Imaging examinations are guided by
the ALARA principle (“as low as rea-
sonably achievable”) for radiation
dose and exposure

All studies should involve the mini-
mum amount of radiation required to
provide the required information.

Children are more susceptible than adults to the oncogenic effects of radiation

Children have an increased risk from radiation exposure because of a longer
expected lifespan and increased tissue radiosensitivity. Children also receive a
larger relative dose of radiation because of their smaller size.1 Radiation-related
risks to the fetus are greatest during the first trimester. As a general rule, younger
patients are at greater risk of radiation-induced adverse effects than older pa -
tients, and females are more at risk than males.
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Computed tomography (CT) is
associated with an increased risk
of cancer because of the potential
for higher doses of radiation com-
pared with plain radiographs

Nuclear medicine, interventional
radiology and barium studies also
have the potential for higher doses
of radiation. There has been a large
increase in the number of CT scans
performed because of wider avail-
ability.2 In 2007, researchers esti-
mated that 1.5% to 2% of all can-
cers in the United States in the
future could be attributable to radi-
ation ex posure from CT scanning.3

By re ducing the number of un -
necessary scans and the radiation
dose per scan, the total dose from
CT imaging may be reduced.2

Shielding areas such as the breasts,
the thyroid and gonadal tissue in
some instances can also decrease
 exposure.

The number of CT scans can be re -
duced by considering alternative
imaging modalities such as ultra-
sound and magnetic resonance imag-
ing where appropriate

Ultrasonography and magnetic reso-
nance imaging are effective in detecting
certain pathologies. Evidence-based
guidelines are available to guide the
selection of imaging for many common
presenting complaints.4
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The benefit versus harm of CT
scanning as a screening tool in
asymptomatic patients depends
on the application

For example, CT colonography (or
virtual colonography) has an accept -
ed role in clinical care.5 However,
full-body CT scanning to screen
asymptomatic patients delivers a
high radiation dose with an expected
high false-positive rate.


