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\_ Nuclear medicine 4 %

1 Consumer products 3 %
Other <1 %

Occupational 03%
Fallout <0.3 %
Nuclear fuel cycle 0.1 %
Miscellaneous 0.1%

Natural 82 %
B Man-made 18 %

Fig. 1.1. The percentage contribution of various radiation sources to

the total average effective dose equivalent in the U.S. population in the
1980s (NCRP 19874d).

UNSCEAR 2000
AtH HEARM: 2.4 mSv
O|ZEAFM 1 0.4 mSv

o| ZHFAPM T| Zo| Z7}

Space
(background)
Internal (5 %)
(background) —

(5%) ~

Terestrial &
(background)
(3 %)

Radon & thoron
(background) (37 %)

Computed tomography
(medical) (24 %)

_—Industrial (<0.1 %)

Occupational (<0.1 %)

Consumer (2 %)

Radiographic / fluoroscopic

Nuclear medicine (medical) (5 %)

(medical) (12 %)

Interventional
(medical) (7 %)

Fig. 1.2. Percent contribution of the major sources of exposure to the
total collective dose and the total effective dose per individual in the U.S.
population for 2006 (NCRP 2009) (radon represents 93 % of the radon/

thoron component).

NCRP 160 (2009)
AHHYAMM: 3.0 mSv
O|ZYAMI: 3.2 mSv

NCRP REPORT No. 184
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Fig. 5.1. Total CT procedure volume reported by IMV in the United Medical exposure
States, 1993 to 2017 (IMV 2017a). This provides general temporal trend - 1980 :0.53 mSv
information. The decrease after 2011 is partially due to the Centers for

Medicare and Medicaid Services bundling of certain procedures, including - 2006 : 3.0 mSv

abdomen and pelvis. (Note: these values do not include PET/CT, SPECT/CT - 2009 :3.2 mSv
procedures or multiple scans within a single procedure nor adjustments
7, made for possible overestimation of certain types of procedures.)
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Radiation

energy that is radiated or transmitted
in the form of rays or waves or
particles
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Cedars-Sinai investigated for significant radiation
overdoses of 206 patients
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THE RADIATION BOOM

After Stroke Scans, Patients Face Serious Health Risks

By WALT BOGDANICH

When Alain Reyes’s hair suddenly fell out in a freakish band circling Kl RECOMMEND
his head, he was not the only one worried about his health. His co- TWITTER
workers at a shipping company avoided him, and his boss sent him B COMMENTS
home, fearing he had a contagious disease. (19%)

= SIGNINTOE-
@, Enlarge This Image  Only later would Mr. Reyes learn MAILE

) what had caused him so much = PRINT
physical and emotional grief: he had @ REPRINTS

received a radiation overdose during a SiARE
test for a stroke at a hospital in
Glendale, Calif.

Other patients getting the procedure,

called a CT brain perfusion scan, were

being overdosed, too — 37 of them just up the freeway at
Providence Saint Joseph Medical Center in Burbank, 269
more at the renowned Cedars-Sinai Medical Center in Los
Angeles and dozens more at a hospital in Huntsville, Ala.



Radiation Overdoses Point Up
Dangers of CT Scans

Written by Humboldt Online Editor on 16 October 2009

New York Times
Raven
Knickerbocker,
then an X-ray
technologist at
Mad River
Community
Hospital in
Arcata, Calif.,
activated a CT
scan 151 times
on the same area
of the head of 2 12-year-old Jacoby Roth, investigators concluded.
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Linear-no-threshold hypothesis: gt dicbiog
even the smallest amounts of ;’:',I‘,;;"n‘;'zg,‘;:‘
radiation are harmful 4 Risk - oy
/
death { LNT /
» cancer risk doubles /
when dose doubles cancer 7
* it triples when ARS 4
dose triples ¥
e it halves when / 86,57? bomb survivors
5.4% increased cancer
dose halves / mortality in 40 yrs
Few, if any, / > 200 o ix AGK boot
long-term /
health effects
ever observed /
background DOSE
O | | | | )
0.1 1.0 10 100 1000
O 32,915 bomb survivors rem

< 10 rem => no increase
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ATTRIBUTABLE LIFETIME RISK

~
15 -
¥ L1
)
o)
-E:- 104 L
~0
LN 1
@ "] Population averages
3 Female
g 97 Male
<
Females
Males
O | |
0 50 100

Age at time of exposure

From Hall EJ: Introduction to session I. helical CT and cancer risk, Pediatr Radiol.32:225-227, 2002.)
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Table 3: Summary of Suspected In-Utero Induced Deterministic Radiation Effects®

Menstrual or Conception age <0.05 Gy 0.05-0.1 Gy >0.1 Gy
gestational age
0 -2 weeks Prior to Mone MNone None
conception
3rd and 4th weeks 1st - 2nd weeks Mone Probably none FPossible spontaneous
abortion
5th - 10th weeks 3rd - Bth weeks Mone FPotential effects are Fossible malformations
scientifically uncertain and increasing in likelihood as
probably too subtle to be dose increases
clinically detectable
11th - 17th weeks 9th - 15th weeks None Potential effects are Increased risk mental
scientifically uncertain and retardation or deficits in 1Q
probably too subtle to be that increase in frequency
clinically detectable and severity with increasing
dose
18th - 27th weeks 16th - 25th None None IQ deficits not detectable at
weeks diagnostic doses
=27 weeks =25 weeks Mone MNone None applicable to
diagnostic medicine
*Taken from “ACR Practice Guideline for Imaging Pregnant or Potentially Pregnant Adolescents and Women with lonizing
Radiation”, derived from ICRP FPublications 84 (2001) and 90 (2004).

Image Wisely



A HhA A S Al 2] F 7|8 o] dhalEl =] Zobeh0-194)) @]
Bj ol FrH =, mGy %= FE % A sk @s &85 %

0 97 99.7
0.5 97 99.7
1.0 97 99.7
2.5 97 99.7

5 97 99.7
10 97 99.6
50 97 99.4
100 (97e] =3)~ 99.1

1) @& g AP Zopgte] WA ¥ EFHOZ dF 100 mGy EHlobdH
T 06%°™, ol dFH Ptz FAE & o lmGy F 17000E2] 1] 28
£ aeldh F713 q8d7 A e hAbd fl1gel o] 249 FHEE gEg F
& Ao vebstth Lobghe] Addd $1gE NCI-SEER(1994)°14 #4815l

2) HI5 <13k9] H1EE AH/E ¢ e AW, FEEE dlolged 2Fd 100~200
mGy ol 82] dFo M= dhabdo] g 73] Ao TAEA @t o HFES EA
HH, g 3594 255 Aleld] HEZE wouk 2ol AHAUG. 2 100~200
mGyol X 7132 fgE say, dafe] FrhEss SE=E S 1Q e A4l
A = 44 854 255 Apolel 100 mGy o9 H3F& T& g7 FF=A

ICRP publication 84
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2 I}Zoj| o|3t EoF MY

o)A dutd A xle] sk tjgFAH<Ql elo} A= (Sharp, Shrimpton,

Bun 19989 AgoA ¢1E)

Ho] =2 H 7 (mGy) Hd @k (mGy)
A4 Xd EAl

CR 1.4 4.2

T8 <0.01 <0.01

AW Qg F FH % 1.7 10

Q= 1.7 10

it L1 y
=502 <0.01 <0.01
F= <0.01 <0.01

B AMHE A

HHE24] (459 43, UGD 1.1 0.8

] 6.8 24
fduscEay

) 8.0 49

e 0.06 0.96

™ 2] <0.005 <0.005
Q= 2.4 8.6
2yt 25 i




ICRP 84

62 blood

Fetal Blood

outside
uterus

ddney torn .
ff aorta (no contrast in it)

Fetal dose 20 mGy
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HOW MUCH RADIATION AM | GETTING?

DENTAL SINGLE X-RAY

DENTAL FULL MOLITH X-RAY

DENTAL CEFHALOMETRIC X-RAY

DENTAL PANORAMIC X-RAY

DENTAL CT SCAN

|o.2

B
| E
B

K

(uSc - micro Sieverts)

http://www.cliniquedac.com/blog/dental-radiation/
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Radiation Dose to Patients
From Common Imaging Examinations

Computed Tomography (CT) — Abdomen and Pelvis 10 mSv 3 years Low
epested wih i ithout ot maerl | 20mS" T ek
apominaL  Computed Tomography (CT) — Colonography 10 mSv 3 years Low
REGION Intravenous Pyelogram (IVP) 3 mSv 1 year Low
Radiography (X-ray) — Lower Gl Tract 8 mSv 3 years Low
Radiography (X-ray) — Upper Gl Tract 6 mSv 2 years Low
\ Radiography (X-ray) — Spine 1.5 mSv 6 months Very Low
ﬂl—II o Radiography (X-ray) — Extremity 0.001 mSv 3 hours Negligible
Computed Tomography (CT) — Head 2 mSv 8 months Very Low
) v ConpetTorogagty () Hesh et |y, | gt | Lo
Computed Tomography (CT) — Spine 6 mSv 2 years Low
. Computed Tomography (CT) — Chest 7 mSv 2 years Low
.: CHEST Computed Tomography (CT) — Lung Cancer Screening 1.5 mSv 6 months Very Low
Radiography — Chest 0.1 mSv 10 days Minimal

| http://www.acr.org/~/media/ ACR/Documents/PDF/QualitySafety/Radiation%20Safety/Dose%20Reference%20Card_web_62215.pdf
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