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Effective communication requires

Factual content Good style of
communication

Broder JS, Frush DP. J Am Coll Radiol
2014;11:238-242

Learning objectives
After completing this learning activity, participant should be able to:

Provide an update on radiation and dose

Discuss the controversy and potential risks associated with ionizing
radiation

List talking points about radiation risk when speaking to parents

Discuss Image Gently educational materials as resources for parents
and medical imaging professionals

“How safe is
a CT scan
for my child?”
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QUESTIONS

Question 1

Why is there concern about radiation
used in medical imaging?
.

Why is radiation a “hot topic”?

use of imaging in early 2000’s
- accuracy and advances in technology
contribute to increased use

f emphasis on safety due to medical error
- government /media attention
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Increasing use of CT scans in the United States

Pediatric CT is increasing worldwide- Up to 7 million scans/yr

Annual No. of CT Scans (millions]
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Question 2

What is the potential harm?

FACT: Radiation in very large
doses causes cancer

?'

Torpedo plane takes
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Are 2-5x more sensitive to radiation for most cancers
Have a longer life to exp those ch cancer latency is 10-40 years!

We assume that a large number of CT exams increases risk
Scaife ER, Rollins MD. Seminars in Pediatric Surgery 2010;19:252

Data from the A-bomb survivors expressing the relevant risk for cancer mortality. Relevant
dose range for pediatric CT: 6-100 mSv (0.006=0.1 Sv). "There is direct, statistically
significant evidence for risk in the dose range from 0 to 0.1 Sv." Reproduced with permission
from Springer Verlag??
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From pediatricradiology.ccf.org Slovis TL. Radiation safety

Two types of radiation effects

High dose —— tissue effects (acute)

Lower dose — stochastic effects (delayed)
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Most tissue effects occur at 1 month

M N action

Acgroamat Tmo of

' from Single-Delivery Radiation Dose to Skin of the Neok, Torso, Pelvis, Buttocks, or Arms
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Increased attention to risk from
medical radiation exposure

Dct 30, 2008 9:18 pm USPacific

CBS13 Investigates: Radiation Overexposure
Radiation Overexposure Involving A 2-Year-Old Child

Reporting
Sam Shane

“ljust want him to be ok " says Carrie
Roth, Jacoby's mother .

But Jacoby's mather Carrie, and his father Padre and Jacoby
himzself may very wel live the rest of their ives not knowing.

ARCATA (CEZ13) — Inside the tiny frame of two-year-old Jacoby Roth no one
really knowes for sure what's going on

Figure 1. Radiodermatitis in the right arm of a 7 year old

patent

Photograph taken 4 weeks

after radiofrequency

ablation (taken from Reference 5 with the permission of the
British Jounal of Radiology).

Vano, E., Arranz, L., Sastre, J. M., Moro, L., Ledo, A., Garate, M. T. and Minguez, |. Dosimetric and Radiation Protection
Considerations based on some Cases of Patient Skin Injuries in Interventional Cardiology. Br. J. Radiiol. 71, 510-516 (1998),




Tissue effects - Dose dependent with
threshold & predictable

THE RADIATION S00M

After Stroke Scans, Patients Face
Serious Health Risks

SDANICH

When Alain Reyes's hair suddenly fell out
in a freakish band circling his head, he
was not the only one worried about his
health. His co-workers at a shipping

New York Times July 31, 2010

Stochastic effect

e Potential for cancer

e Potential for genetic effects
- risk of event occurring is dependent on dose
- there is assumed to be “no threshold”

= From: Slovis T, Frush DP
Iimage Medical Radiation and Children
PowerPoint, www.pedrad.org. 2007
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Question 3

What are relative radiation doses for
common imaging exams?
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{ Trillions..

Some facts

e Asingle gray is a large dose of radiation
e Most medical doses are milliGray (mGy)

e Sieverts are a similar measure but with a weighting
factor for type of radiation and tissue affected. It is used
in risk estimates.

e Background radiation is 3 mSv/year
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More facts

e Up to 0.1 mGy for 2 view chest radiograph
e 5.0 mGy CT abdomen for 5 year old
e 10-20.0 mGy for adult- size CT abdomen
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Relative Radiation Dose
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Question 4

Can radiation be measured ?

Growing more

every day.

7/21/2014
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FULL DISCLOSURE ....

WE HAVE NOT BEEN ABLE TO EASILY
MEASURE THE RADIATION DOSE OUR
PATIENTS RECEIVE!

“The determination of ionizing radiation dose to a living
human from an x-ray exam is very complex.....”

JACR 2007 May 4(5) 272

“Can’t measure dose...
can only estimate dose.”

courtesy of Priscilla Butler, MS
Physicist

Can radiation be accurately and easily
measured at the time of the exam ?

YES NO

e Nuclear Medicine e Digital Radiographs

e Fluoroscopy * e Fluoroscopy
Requires Kapmeter No Kapmeter

e CT

SSDE estimate- not
on manufacturers’
equipment

12



Question 5

Does radiation cause cancer?

RISK

TABLE 6

Lifetime Risk of Death from Everyday Activities in

United States (69)

Actiity Lifetime risk
Assaul 214
cident while ricing in car 304
a5 pedestrian 852

1127

1,181

1,515

2,024
Gancer from =Tc-MDP bone scan (10-y-old) 2,560
Gancer from '®F-FDG PET scan (40-y-old) 2,700
All forces of nature 3,190
Accident while riding bike 4,734
Gancer from %™To-MDP bone scan (40-y-old) 4,760
Accidental frsarms dischargs 6,303
Accrient while ncing n plans 7,058
Falling off ladder or scafiolding 10,606

Hit by lightning

What is the baseline lifetime cancer
occurrence in

the U.S

a. 20%
b. 40%
c. 60%
d. 80%

. population ?

==

Baseline risk of death is 20%

7/21/2014
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Baseline

of death
from
cancer

20%
1lin
2,500
risk

32929883882229 1in

Radiation exposure from CT scans in childhood and
ubsequent risk of leuk ia and brain tumours:

aretrospective cohort study

recetved Y
relative risk of brain cancer for patients who received a cumulative dose of 50-74 mGy (mean dose 60,42 mGy) was
2.82.01.33-6.03)

67612360015
Funding US National Cancer Instivute and UK Department of Health.

Cancer risk in 680 000 people exposed to computed
data

scans in or
linkage study of 11 million Australians

Joha D Arna V Forsyine. Zoe tracly
racogisr, G

7/21/2014
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Since cancer incidence is very low, this
increased risk translates into 6 extra
cancers over 10 years for every 10,000
children who had a CT scan

Computed tomography in
is associated with small ir

E2

Editorial

CT radiation risks coming into clearer focus

B 203339 6a0i: o ik ok org 0.3 1365 131020 Misted 210y 2013)
Cite this 2SR 296702

“The finding that will probably dominate media headlines is
that exposure to CT in childhood increased the incidence of
cancer by 24%. However, it is important to recognize that
the baseline incidence of cancer in a general pediatric
population is extremely small, so that a 24% increase makes
this risk just slightly less small.”

Sodickson A. BMJ2013;346:f3102

T'he Use of Computed Tomography in Pediatrics
and the Associated Radiation Exposure and
Estimated Cancer Risk

7/21/2014
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Image Gently “universal protocols”

Image Gently universal protocols developed by
Keith Strauss,

Cincinnati Children’s Hospital,
medical imaging physicist

Managing Radiation Use in
Medical Imaging: A Multifaceted

el
g
]
::

“In brief, there is reasonable,

though not definitive, epidemiological
evidence that organ doses in the range
'“l from 5 to 125 mSv result in a very small iy
but statistically significant increase in .
cancer risk.” i
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Radiation Risks of Medical
Imaging parating Fact
from Fantasy

Radiology
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Are CT scans carcinogenic?
This is controversial.

e Hall and Brenner

..resulting dose to population will lead to higher cancer
rates, accounting for as many as 2% of all cancers in the
us.

e Mezrich

.. atomic bomb different vs. “relatively low dose CT

Mezrich R. JACR 2008 Vol 5:691.

Image Gently
Does medical radiation cause cancer?

We don't know

We should act cautiously

as there is a risk

Increased Pediatric CT
in the Emergency Department

| =
_ 2o 7 -———
B : ' [’ﬁ-
" = =
Improved ?
Broder et al. Emerg Radiol 2007; 14:227-32
Slide courtesv of Donald Frush. MD

17



Question 6

Why do we talk to parents
about radiation risk?

Core principle of medical ethics

Patient
Autonomy

Broder JS, Frush DP. J Am Coll Radiol
2014;11:238-242

Account for affective component
in people’s perceptions of risk

image
genﬂy"" Ropeik D. Risk Communication. More than Facts and Feelings
wwiaea org Vol 50-1
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http://www.iaea.org/
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Dialogue, not instruction

i Ropeik D. Risk Communication. More than Facts and Feelings
|mc:ge' wwwiaea,org Vol 50-1
gently=

Should encourage certain
behaviors

ImQQG Ropeik D. Risk Communication. More than Facts and Feelings
gently= 26,010 Vol 501

Should discuss benefit/risk

image
gently*

Risk Communication. More than Facts and Feelings
019 Vol 50-1
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Question 7

How do we talk to parents
about radiation risk?

WHY IS RADIATION A DIFFICULT TOPIC TO DISCUSS?

40% U.S.
citizens
get
cancer

Can’t easily
measure it

We need a simple, positive HH
message to avoid bias :

e Patients’ understanding of risk is subject to bias.

e Hueristics: public views an issue as “dangerous
or safe”

e We do not want parents to refuse indicated CT
for their children out of fear

image
gently= Redelmeier DA et al. JAMA 270:72-76,1993

7/21/2014
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Example of huerism

e Birth control pill in England

e Risk for pulmonary embolism greater
with pregnancy

e Yet public heard “BCP is bad for health” and
renounced BCP

Lloyd AJ. Qual Health Care 10 (suppl1)i14-i18, 2001
image
gently=

Education for the public/ parents

Only 7% of patients told of benefit/ radiation
risk of CT scan prior to CT scan

Lee C. Radiology 231;393-398, 2004

Parent survey
Only 66 % aware radiation used
for CT scan- No parent refused CT

Informing Parents About CT
Radiation Exposure in Children:
It's OK to Tell Them

ous

Larson DB et al. AJR 189;271, 2007

7/21/2014

21



ARTICLE

Parental Knowledge of Potential Cancer Risks From
Exposure to Computed Tomography

90% of parents want to be told about the risk

Pediatrics 2013; 132:1-7

Talking points

e Keep it simple-literacy level in US is 6! grade
e Emphasize the current health concern

e Describe the potential benefit

e Describe how the test will impact care

e Risks we take in every day lives

e Opportunity to ask questions

image
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Phrases to use

e “We need more information to clarify your
child’s diagnosis...”
e “Comparing the potential risks of CT against

the risk of your child’s condition, the safest
course is...”

ique Broder JS, Frush DP. J Am Coll Radiol
gently= 201411238242

7/21/2014
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Discussion of radiation risk is complex- care must
be taken to avoid parents refusing indicated scans

Can we discuss
this some OK
more?

| have some

questions !

Question 8

Should we be getting informed consent for
CT scans ?

Shared Decision-Making: Is It Time to Obtain Informed
Consent Before Radiologic Examinations Utilizing
lonizing Radiation? Legal and Ethical Implications

Leonard Bertin, MD™

Concems abous the possibility of wilizing jonizing
adion cpomes e nceming Rk el of survvars of somc bomb explosions, muckar reacior
have led

mochasic offcs of sadtion, capoense; Thae igh dases of oolking, saiacion e ¢
generally accepied, but the question of whe

i il

Over the ps decade, there has been 4 no [
e © an autonomy-hused. M&dxmm&nuqu proach, whereby paticns and physiian work 2
et 1 desrmioia what I naicaly b o the pac. Radelogs dboskd it bl e
huzands of imaging with their patients.

Key Words: Radation stochastic cfless, CT, informed consen, ethic, shared decision making

J Am Coll Radiol 201411:246.251. © 2014 Published by Elsevier Inc. on behalf of American College
of Radiology

23



Len Berlin, MD

e “There is insufficient data to justify an
unequivocal determination of whether cancer
will develop from diagnostic —level radiation.”

e Current standard of care does not require
informed consent

e MD have a moral duty to discuss potential
risk of radiation, when appropriate

Informed Decision Making
Trumps Informed Consent for
Medical Imaging with lonizing
Radiation’

2
3
]
£
H
H
g
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§

Radiology 2012;262:11-14

Informed decision making

“meaningful dialogue between physician and
patient instead of unidirectional dutiful
disclosure of alternatives, risks and benefits by
a physician”

image
genily"' Braddock Ch 3 et al. JAMA 1999;282 (24):2313-2320
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Question 9

What are Image Gently
resources for parents?

image
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IG Parent Campaign
Rollout January, 2009

e 8 free parent brochures
e Free medical imaging
record card

25
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“How safe is
a CT scan
for my child?”

Radiation used in medical imaging provides great
benefit for patient care.

The very small potential risk of cancer should be
factored in the decision as to whether or not to
proceed with imaging.

However, if medically justified, there should be no
hesitation to obtain necessary studies .

7/21/2014
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