The rapid expansion of CT can be
adequately justified through the existing
framework of referral criteria
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Accepted Radiological Wisdom

My father was a radiologist and assures
me that radiation is NOT hazardous




CIDIl,, ~ 15 mGy

DLP ~ 500 mGy-cm

Effective dose ~ 10 mSv



The “Gold Standard”
A-bomb Survivors
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Assume that radiation risks are real
because:

Cautionary Principle

ICRP/UNSCEAR/BEIR
(No Threshold)



Justified

Optimized

Annals of the ICRP

ICRP Publication 105

Radiological Protection in Medicine




10 mSv + ICRP risk factors

~ 0.04% cancer fatality

~ 0.06% detriment

~ 0.1% cancer induction




? Can we do better ?




Benefits > Radiation Risks

Eliminate Unnecessary
Radiation (Risks)



HEALTH RISKS
FROM EXPOSURE TO

LOW LEVELS OF

IONIZING
RADIATION

BEIR VII PHASE 2

Radiation Protection Dosimetry (2011), pp. 1-12
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ESTIMATING CANCER RISKS TO ADULTS UNDERGOING BODY
CT EXAMINATIONS
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Radiation-Related Cancer Risks
in a Clinical Patient Population
Undergoing Ca.l"dia.c CT AJR2011: 196:W159-W165

OBJECTIVE. The purpose of our study was to estimate cancer induction risk and gener-
ate risk conversion factors in cardiac CT angiography.

CTDl, (mGy)
Lung Dose (mGy)

] ;I‘:‘Ialas 1 ® Males
] Females -4 C Famales

0 T T T T T T T T T T T T T T I T T T T T T T T T T T T T T T T T T T T T T T T
10 20 30 40 20 30 40

Patient BMI (kg/m?) Patient BMI (kg/m?)




uh
@
[
E
i
('
)

® Males

| | | | |
&8 & 8 =2 =

suoneuEXT YD) JeIpIeD)
000°001 18d ¥ysiy souspiou| e

20+

Age (years)




| Breast

o Females

Organ Risk (%)

§

O

{t\q}

Q
-
=
5
w
=2
=
o
=
-
=
e
fra—
o
o
)

r-hﬂ
(o
oo g

o LLLLLEEY > 8

| | | | | | |
20 30 40 50 60 70O 80 90
Age (years)
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X-RAY TUBE CURRENT MODULATION AND PATIENT DOSES IN
CHEST CT
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RADIATION RISK CAVEATS

Latent period

Differences in life expectancy of
“patients” and normal population

Risk Uncertainties



SUMMARY
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Understand (Any) Radiation Risks in CT

Improve Ability to Justify/Optimize



Thank You

Reprint requests: huda@musc.edu



