
BJR © 2016 The Authors. Published by the British Institute of Radiology

Received:
6 January 2016

Revised:
21 January 2016

Accepted:
25 January 2016

http://dx.doi.org/10.1259/bjr.20160022

Cite this article as:
Boutis K, Thomas KE. Radiation dose awareness and disclosure practice in paediatric emergency medicine: how far havewe come? Br J Radiol
2016; 89: 20160022.

EMERGENCY RADIOLOGY SPECIAL FEATURE: COMMENTARY

Radiation dose awareness and disclosure practice in
paediatric emergency medicine: how far have we come?

1KATHY BOUTIS, MD, MSc and 2KAREN E THOMAS, FRCR, FRCPC

1Division of Emergency Medicine, Department of Pediatrics, the Hospital for Sick Children, and University of Toronto, ON, Canada
2Department of Diagnostic Imaging, the Hospital for Sick Children, and University of Toronto, ON, Canada

Address correspondence to: Dr Kathy Boutis
E-mail: kathy.boutis@sickkids.ca

ABSTRACT

The past decade has brought increasing coverage in the medical literature and lay media of the potential association

between low-level radiation from diagnostic imaging and an increased lifetime cancer risk. Both physician and public

opinion increasingly favour a greater discussion of benefit and risk with patients and their families when such imaging is

being considered. Particular attention has been directed towards CT, its use in children and the emergency department

setting. We will review the evolution of radiation dose awareness and knowledge among emergency physicians (EPs)

alongside the parallel increase in public awareness. We will then discuss expectations for risk disclosure and the

challenges faced by EPs and radiologists as we strive to provide this in a clinically balanced and meaningful way.

CT is capable of providing definitive, life-saving diagnoses,
and its faster scan time decreases the need for sedation
relative to other imaging techniques such as MRI. Thus,
despite some reported recent decline in the use of CT in
paediatric institutions,1,2 it remains a vital component of the
urgent diagnostic evaluation of paediatric patients. However,
CT represents the largest overall contributor to diagnostic
medical radiation exposure in paediatric emergency medi-
cine and deserves attention, given the current concern for
a potential association between low-level radiation from
diagnostic imaging and an increased lifetime cancer risk.3

Emergency physicians (EPs) are becoming increasingly
aware of the active discussion around this potential risk
associated with CT. It should be acknowledged that the
medical literature addressing the extent and accuracy of EP
radiation dose and risk knowledge is challenged by the
inherent limitations of survey design, the choice of com-
parators as indicators of relative dose. There is also the
issue of the range of estimated dose or risk accepted as
“correct”, and a more in-depth discussion of doses from
specific imaging technologies can be found in previously
published work.4 Nevertheless, evidence available from
studies over the past decade does suggest an expansion in
the physician knowledge of radiation doses and potential
risks. In 2004, Lee et al5 demonstrated that only 9% of EPs
at a US academic medical center believed there was an

increased cancer risk from CT; but by 2014, 98% of pae-
diatric EPs believed there was some risk.6 In 2004, over
50% of EPs assessed the dose of an abdominopelvic CT as
equivalent to less than 10 chest radiographs, a 10–25-fold
underestimate.5 By 2014, between 18 and 39% of EPs
correctly assessed the effective dose of abdominopelvic CT
and estimated increased lifetime malignancy risk from
a 10- mSv exposure.7 The same year, amongst paediatric
EPs, less than 30% of EPs underestimated the current risk
estimate associated with a head CT, while 35% EPs cor-
rectly identified the equivalent time period of background
radiation and the current risk estimate associated with
a head CT.6 Nevertheless, despite some encouraging
increases, there is still considerable opportunity for greater
dissemination of knowledge amongst EPs.

There has been a parallel and substantial interval increase
in public awareness of the potential risk associated with
ionizing imaging modalities over the past 10 years. A 2004
study reported that only 3% of adult patients who received
an abdominal CT in the emergency department (ED) be-
lieved there could be an increased malignancy risk.5 In
2007, Larsen et al8 surveyed parents of children scheduled
to undergo non-urgent outpatient CT and found that 13%
of respondents were aware of possible malignancy risks. In
contrast, in 2013, a survey of parents whose children pre-
sented to a tertiary-care paediatric ED with a head injury
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demonstrated that 50% of parents were aware that CT imaging
may increase a child’s future malignancy risk.9 Similarly, in
2014, Zwank et al10 surveyed 200 stable adult patients in the ED
who had recently undergone CT. Of these, 41% of patients were
aware that CT scans were associated with radiation exposure and
25% of patients were aware of the potential malignancy risk.
Many EPs report experiencing an increase in patient questioning
about possible risks.6,11 The recent explosion of media coverage
is probably the most influential factor contributing towards
increasing patient and parental awareness, but communication
from healthcare professionals is also becoming a more common
information source.9 There is a strong and consistent theme
emerging from multiple studies that patients and their families
want more information on possible risks associated with im-
aging procedures.6,10,12 The majority (75%) of physicians also
concur that potential risks should be discussed with patients.12

These opinions are in line with current models of optimal care
which promote patient autonomy, involvement in decision-
making and patient-centred care.12,13

Published data on how often EPs discuss radiation exposure
from CT with their patients is relatively sparse and based pri-
marily on self-reporting surveys, focus groups and anecdotes.
However, recent reports of discussion rates of 24–37% among
general EPs,11,12 and over 60% among paediatric EPs,6 suggest
that such conversations are more frequent now than a decade
ago when Lee et al5 reported a 9% ED physician disclosure rate.
While there are clear limitations to self-reporting surveys and
patient perception may not always parallel that of physicians, it
is probable that there has been some change in practice, espe-
cially in the paediatric ED setting. This is supported by a recent
focus group study finding that the normative view that radiation
from CT should be discussed in the ED was shared by both
patients and physicians.12

Factors identified as prominent in the decision of paediatric EPs
not to discuss radiation exposure include concern of pre-
cipitating excess parental worry about future cancer risk, con-
cern that a needed scan might be denied and when decisions
involve the emergent management of a critically ill child.6 Liti-
gation, time constraints, frustration with changing dose and risk
numbers in the literature and lack of easily accessible guidance
on how to communicate these risks to patients were barriers
raised by general EPs.12 Conversely, factors which appear to
increase the likelihood of discussion occurring include if the
patient is a child, a disparity between patient and physician
perception of the need for a scan, if the patient has undergone
multiple previous CT scans of the same body part for a similar
clinical presentation and/or when a direct enquiry is made by
a patient or family.6,7,12 EPs have expressed a strong desire for
electronic decision support to promote these conversations and
optimize ordering of ED imaging that exposes patients to ion-
izing radiation.7,11

While there is a growing body of opinion that some form of
potential risk disclosure is appropriate, there is as yet little
consensus as to when such a disclosure is appropriate, what
information should be provided, who should be responsible for
this communication and the framework in which this is carried

out.14 Should the decision depend on the imaging modality,
specified level of expected dose, age or life expectancy of the
patient, emergent vs non-emergent nature of the study or
a combination of these factors? Should the process resemble
a “written informed consent” or “informed discussion” which
may or may not be documented in the health record?15–17

Currently, the latter approach may be perceived to offer more
flexibility in approach, since it implies and encourages more
discussion between parties. Furthermore, it may be a more ap-
propriate setting to acknowledge our uncertainties in risk pro-
jection, a situation which is unlikely to change in the near
future.6,12,18,19 This “informed discussion” approach also dove-
tails more generally with the expressed desire of patients and
families to receive greater counselling and discussion around
their diagnostic and treatment options as part of shared
decision-making.12,13

Detailed description of the various communication approaches
that a physician may use in their discussions with patients and
their families is beyond the scope of this short review. However,
the principles are those of open communication, discussion of
the anticipated benefit of the scan, followed by acknowledgment
that there may be a small potential future risk. Some EPs at-
tempt to put this risk in context with other sources of radiation
exposure, exposure to radiation from everyday life or other risks
we take in everyday life.6 The measures taken in the radiology
department to ensure that the scan will be as safe as possible
could also be part of these discussions. The most effective ap-
proach may not be the same for all families and the extent to
which families will be able to engage in this discussion is likely to
vary widely. For example, it would not be reasonable to expect
an EP to engage in these discussions during an emergent re-
suscitation. Some advice is available from the paediatric radi-
ology literature14,18,20 and the Image Gently Campaign website
(http://imagegently.org). However, many physicians still feel
there is a relative lack of concise information tools available to
assist them in providing the “common sense” explanations
wanted by patients.12

There is ongoing debate within the medical community as to
whether the referring physician or the radiologist is best placed
to conduct benefit to risk discussions, but most patients gen-
erally expect this to be performed by the referring physician.14

Regardless, a collaborative approach is necessary with radiol-
ogists supporting their emergency medicine colleagues by pro-
viding dose information, context to risk estimates, education on
dose-saving technologies and local radiation safety measures and
assistance with patient communication as needed. Ongoing
feedback between physician, radiologist and patient groups will
be essential as we go forward in this process and communication
strategies evolve over the coming years.

In summary, radiation dose and risk awareness has increased
considerably among EPs over the past decade. Although there is
still room for improvement, our attention must now be directed
towards the debate around risk disclosure—the “who, what,
when, where and how”. Such information is increasingly
expected by our patients and is in concordance with the prin-
ciples of autonomy and shared decision-making. We must do
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this in a way that is clinically balanced such that it provides
a clear explanation of the expected benefit of the scan under
consideration and increases the patient’s understanding of the role
of imaging within the wider management plan. Collaboratively,

we must strive to find the communication approaches that will
provide the most effective, consistent and helpful information to
patients and their families. This is our challenge for the
next decade.
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