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Penetrates Earth's N %
e N N

Radiation Type Radlo Microwave Infrared Visible Ultraviolet  X-ray Gamma ray
Wavelength (m) 1072 10°° 0.5x10 8 1078 10°10 1012

et H | i f o & W @

Buildings Humans Butterflies Needle Point Protozoans Molecules  Atoms  Atomic Nuclei

10* 108 10'2 10' 10'¢ 10'® 107

Temperature of
objects at which 4§
this radiation is the l
most intense 'Y
wavelength emitted

1K 100K 10,000 K 10,000,000 K
-272 °C -173 °C 9,727 °C ~10,000,000 °C

Aol 2910171
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A New Kind of Ray
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ZAMMEF Exposure
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O| HIAM AL AIEH (MIAI)

« AIAMM HAS| AFE HIE 7}
B> NCRP (O|ZHAMMEO{ &3], 2|2 EEAMM)
>1980HLCH = : 1%
> 2000 : 35%
> 215t ZAIEl= BIAMM : 5008 &7} (19825 2E])

« =X A& (Intervention) 2| S7t
- MDCT, PET-CT 59| 0|2 &7}
> O|ZHIAMO| 15 ~ 15 0| CTOIA] 2o
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Sources of Radiation Exposure
in the United States

Other - <1%
Consumer Products - 3%
Nuclear Medicine - 4%

Cosmic - 8%
(Space)

Terrestrial - 8%

(Soil) Internal - 11%

Medical X-Rays - 11%

Natural Sources - 82%
~ 300 millirem (0.3 rem)

Man-Made Sources - 18%
~ 60 millirem (0.3 rem)

UNSCEAR 2000 NCRP 160 (2009)
K BEARM: 2.4 mSv K BEARM: 3.0 mSv
O|ZHIAIM 1 0.4 mSv O|ZHIAIM : 3.2 mSv
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250,000 2.00
(SH: &) ,M( 2) 222,175 (SHL: mSv)
200,000 1.60
1.40
150,000 - -4.20
100,000 0.80
50,000 0.40
2448(%)  mEZ
dtX—ray 78 32
| - 0.00 cT 28 56

2007 2008 2009 2010 20

Alokx| 11 (2014)
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5309H O|Ab 7| 2+3DEAIS MCT+HE 2 ZUICT+PET-CT 45,005~50,005
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Interventional Radiology
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THE RADIATION BOOM

After Stroke Scans, Patients Face Serious Health Risks

WALT BOGDANICH

When Alain Reyes’s hair suddenly fell out in a freakish band circling 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 § COMMENTS
home, fearing he had a contagious disease. (91
SIGN IN TO E-
Only later would Mr. Reyes learn AR
what had caused him so much & PRINT
physical and emotional grief: he had @ rePRINTS
received a radiation overdose during a [ SHARE

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.
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X MEf HEALM (< 100 mSv)2] Al s

: —_—N ) — Is: Chernobyl fireman
Linear—no—threahold hupothesis Cromdi e
from > 100 rem in
even the smallest amounts of ol bl
Al industrial ident
radiation are harmful A Risk REERES SO
death —
* cancer risk doubles -
when dose soubles ——
* it triples when ARS |
dose triples — A el
o 4 i mb survivors
it halves when r— ,’/ 5.4% increased cancer
dose halves P o mortality in 40 yrs
Pl > 100 rem = 5X mort
Few, if any /,’ > 200 rem = 14X mort
long—term 57
health effect Dig
ever observed 77
/’ D
,7 background ose
0 = T | T —>
0 0.1 1.0 10 100 1000

32,915 bomb survivors rem
< 10 rem = no increase



CT Typical Effective Dose Values
o R

Head CT Head 094.0
Chest CT 5-7 Neck 3
Abdomen CT 5-7 Chest 7 4-18
: Chest
Pelvis CT 34 (pulmonary embolism) 15 13-40
Abdomen & Pelvis CT 8-14 Abdomen 8 35.95
Corhary ariory 13 Pelvis 6 3310
Coronary CT angiography 515 Three-phase liver 15
Spine 6 1.5-10
AAPM report No. 96, The measurement, reporting, and .
management of radiation dose in CT, 2008, Available from: Coronary angiography 16 5-32
www.aapm.org/pubs/reports/rpt_96.pdf X i
Calcium scoring 3 1-12
Virtual colonoscopy 10 4-13.2

Mettler FA, Huda A, Yoshizumi TT, et al. Effective doses in radiology and
diagnostic nuclear medicine: A catalog. Radiology 2008; 248:254—263
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Comparable Non-Radiation Risks

* Assume 10 mSv CT scan

> Smoking 140 cigarettes in a lifetime (lung cancer)
> Spending 7 months in New York City (air pollution — lung cancer)
> Driving 4,000 miles in a car (accident)

> Flying 250,000 miles in a jet (accident)
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Table 3: Summary of Suspected In-Utero Induced Deterministic Radiation Effects*

Menstrual or gestation age Conception age <0.06 Gy 0.05-0.1 Gy >0.1 Gy
0-2 weeks Prior to conception None None None
3rd and 4th weeks 1st - 2nd weeks None Probably none Possible spontaneous abortion
5th - 10th weeks 3rd - 8th weeks None Potential effects are scientifically Possible malformations
uncertain and probably too increasing in likehood as dose
subtle to be clinically detectable increase
11th - 17th weeks 9th - 15th weeks None Potential effects are scientifically Increased risk mental
uncertain and probably too retardation or deficts in IQ

subtle to be clinically detectable  that increase in frequency and
severity with increasing dose

18th - 27th weeks 16th - 25th weeks None None IQ deficts not detectable at
diagnostic doses
>27 weeks >25 weeks None None 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 Publications 84 (2001) and 90 (2004).

Image Wisely



'

OlAl = W|Zof| 0|5} Effo} At

[ [ [T .- O

Hi. FI0IM LerH TR0l 2lgt ch2fx{Ql efjot A&H(Sharp, Shrimpton, Buiy 19982] Xt=0f|A Q1)

3YEF a7 Z|cHZH(mGy)
XH2H&) XM ZAt

=2 14 42
B <0.01 <0.01
FURLEXHS 17 10
F (74 10
24t 1.1 4
FhE <0.01 <0.01
B8F <0.01 <0.01
EAEA

HESAIME R, UG) 1.1 58
HIE 2R 6.8 24
HLSICHSES

=5 8.0 49
87 0.06 0.96
He| <0.005 <0.005
2F 24 86
24t 25 79




HFALAO OI5t EfO} 7|3 Bt OJA}F (ICRP)

- E{O} 7|2 100-200 mGy 2| == Mol Qs LtEfe 4~ 2H, =
2 SFUFEA 9 o]&do] =L

« EJO} I|Z 100 mGy £= 3 HHO| pelvic CT O|Lt 20tHO| LUHIEIHN|ME L
EtLEX| §4=Ct 2Lt £A| SAiAl=0Mzs =52 & U= +X|0|Ct.

Lt 99%0IlAM = A7+ SiC.
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