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. ORGANIZATIONS .

- American Coilege of Radiology Q%“Eﬁg‘
www.acr.org :

» Radiologic Society of North America
www.rsna.org
American Association of Physicists in
Medicine
www.aapm.org
American Society of Radiologic

Technologists
www.asrt.org

PROGRAM INTRODUCTION)

Imagewisely.org

Imaging Physicians/Medical
Physicists/Radiologic Technologists

Equipment Resources
Patient Medical Imaging Record

)
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EQUI-ETME.NT,RESOU'RéE'S )

GE Healthcare
Hitachi
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Siemens
Toshiba
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hecame a Mecca for penguins from
the entire area. As more and more penguins flocked to

ficld, the iceberg began to sink further and furt
ns kept climbing on, forcing others off
d back into the ocean, Soon, the iceberg
arly submerged owing to the sheer number
mpted to take up residence there

Moral: The PENGUIN ¢ s an impor
bit of information that we must learn to unde

r 10 the iceberg, can retai

tion befose it becomes overloac

begin to become dis-

penguins from the sinking iccberg. So, the

ey to learning is 1o reserve space for true “penguins” 1o

fill the valuable and limited confines of out brains. Thus,
lighted and referr
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The Perfect
Iceberg
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Do Polar Bears
| | eat Penguins? -
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By Steve Sternberg
USA TODAY

Each year, about 1.6 million children
in the USA get CT scans to the head and
abdomen — and about 1,500 of those
will die later in life of radiation-induced
cancer, according to research out today.

What's more, CT or computed to-
mography scans given to kids are typi-
cally calibrated for adults, so children
absorb two to six times the radiation
needed to produce clear images, a sec
ond study shows. These doses are “way
bigger than the sorts of doses that peo:
ple at Three Mile Island were getting,”

Radiation Units
Radiation Exposure

Gray (Gy.,)

Tissue Dose Gray (Gy,)

<

Effective Dose Sievert (Sv) 7

rad
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‘Approximaté Effective Dose J)

Chest X-ray - 0.1 mSv

Abdomen X-ray — 0.7 mSv

Chest CT - 7 mSv

Nuc Med Perfusion Stress — 12 mSv
Whole Body CT - 30 mSv

PET/CT - 45 mSv
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Lymphocyte
Depression
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«*Non-Linear
Threshold
++Severity increases with dose
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o Stocﬁa'stic
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RADIATION-SOURCES/LEVELS)

Radon

Natural Background (GMIS)
Medical Imaging
Consumer Products
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RADIATION SQURCGES/LEVELS

ETe [o]))
Natural Background (GMIS)

Consumer Products

Medical Imaging
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WWHATYOU DON'T KNOWY
CAN HURTYOU.

AV
CALL 1-800-50S-RADON
SEPA

.
GENERALIZED GEOLOGIC 1AL OF THE UNITED STATES )
by the o
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Radon -

. Discovered‘by Dorn in 1900 du.ri.ng'
his experiments with radium
Naturally occurring radioactive gas

* Colorless, odorless & tasteless

*

Radon- . . )

+ 21,000 Iung‘cancer deaths attt:ilqutéble .
to radon in the US annually
Radon is the 2"d |eading cause of lung
cancer, after smoking

Radon is the 6t leading cause of
cancer deaths in the US

19
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.Cause of Death inUS

21,000

17,400

Drunk Fallsinthe Drownings Home Fires
Driving Home

Deaths per Year
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. Invigorating Water .

. .

From 1919 to 1922, the Great
Radium Spring Water Company
sold bottle water that ostensibly
provided some of the same
health benefits as radium
springs in nearby places like
Saratoga Springs, New York

The water contained dissolved
radon
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Is your

DRINKING
WATER
what it

NATIONAI
RADIUM COMPANY, INC.
o Watingn o
CHICAGD.

*

.Radium Glass

*
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[l Zonc 2 counies have o oredicted aversge

indoor radon screening level greater than ¢ Potential
PCIL (pico curies per ter) (red zones)

[l Zonc 2 counesbove s predcisd average - Moderate
indoor radon screening level between 2 and 4 Potential
pCIL (orange zones)

Zone 3 counties have 3 predicted aversge  Low
indoor radon screening level less than 2 pCU/L  Potential
(yellow zones)

86 2
Rn £
%
H

Radon
(222)

RADON GAS

3.11 ‘mSv per year’

=

RADON GAS

A

able 15: Comparison of Adult Exam

Reference
(time to receive equivalent |
background radiation)

Z4days [ T2 days ]
1 % months

[ Head CT
[ ing Perfusion (Tc99rm)
Thyroid scan (Tc99m)
Brain (Tc99m)
Abdominal CT_ 2% years
Cardiac Stress Test Tyears - 13 % years
ndin

on i
Cardiac PET (18F-FDG] LR years

5 years
(6.9. pulmonary embolism, ar
*Using an average background radiation level of 3 mG/yr and Tables 8-11

B e
How to and

Donald J. Peck, PhD Henry Ford Health System, Detroit, MI
Ehsan Samei, PhD Duke University Medical Center, Durham, NC
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Cosmic

nitrogen-14

carbon-14

£
Beta particle
; (electron)
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RADIATION SQ’URCES/LEVE[B

* Radon

* Natural Background (GMIS)
» Consumer Products

* Medical Imaging
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"NATURAL - *+ MEf 1MA
* Internal *
3 mSV " Te‘rrestia\ *, ! . )

-CT Scannir.Ig
Cosmic *

Nuclear Medicine
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" Number of Procedures ) '
~ (2006)

Radiography — 293 million
Computed Tomography — 67 million
Nuclear Medicine — 18 million
Interventional — 17 million
Radiotherapy — 1 million

C\

IMAGING-EXAMINATIONS )

Computed "romography
Radiography
Fluoroscopy

Nuclear Medicine

25
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How do Penguins
stay warm?

7
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CTDOSIMETRY . J

-CTDI, =1/3 ;:enter + 2/3periphéry(n'1Gy),
- CTDI,,, = CTDI,/pitch

- DLP = CTDI x scan length (mGy-cm)
-E=2% (D + W) (mSv)

- E=CTDI x W, (mSv)

- E=CTDI x CF ,3¢/exam (MSV)

Region of body  Conversion factor from DLP to Effective Dose in [mSv/(mGy -cm)] |
Oyearold 1yearold 5yearold 10yea
Head and neck 0.013 0.0085 0.0057 0.0042 § 0.0031
Head 0.011 0.0067 0.0040 O
Neck 0017 0012 0011 00079 0.0059
 Chest 0.039 0.026 0018
Abdomen and pelvis  0.049 0.030 0020 0015 0015
i 0.044 0.028
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logists can use DLP data
ns to estimate patient ED.
‘doses into a useful perspec-
its direct comparisons of
jith other types of radiologic

Typlcal DLP Values

Head: 500 1000 mGy-cm

Chest: 450-900 mGy-cm
Lumbar Spine: 400 - 500 mGy-cm
Abdomen: 500 -1000 mGy-cm
Pelvis: 500 -1000 mGy-cm
Extremity: 100 - 200 mGy-cm

T
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. Diagnostjc Report . )

This computed tomography (CT) study
of the head registered a dose length
product (DLP) of 725 mGy-cm which

results in an approximate effective
dose of 1.5 mSv

Slice position

31
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*

Discussion and Summary
Overranging leads to a significant level of radiation
outside the planned scan region. Because scans

I scann; Ng may not he necessary,

It may not be necessary to scan with a large
detector collimation. If the imaged scan length

3. It may be possible to use a smaller pitc|

4. One should attempt to maximize the
distance between radiosensitive organs and the
imaged area, keeping in mind that i
extends the imaged area by several centimeters.

32
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Nuclear Medicine.

33



* Administered Radiopharmaceut}cal
Dose

 Critical Organ Radiation Dose
+ Whole Body Radiaion Dose
* Effective Dose

8/2/2012

Whole-Body PET/CT Scanning:
Estimation of Radiation Dose and

.
e

Cancer Risk' g

Advances in Knowledge

® The effective doses from whole-
body fluorine 18 fluorodeoxyglu-
cose (FDG) PET/CT studies per-
formed with a 64-detector CT
scanner, an administered FDG
activity of 370 MBq, and
diagnostic CT protocols wel

~mated to be 13.45, 24,
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.

Patient Radiation Dose )

Bone (Tc-99m phosphate) 8.0x103 mSv/IMBq
Renal (I-131 Hippuran) 6.6 x 10-2mSv/MBq
Thyroid (I-131 Nal) 15 mSv/IMBq

Liver (Tc-99m HIDA) 2.4 x 102 mSv/IMBq
Lung (Xe-133 gas) 8.9 x 104 mSv/IMBq

Brain (F-18 FDG) 2.7 x 102 mSv/MBq

" Radiography

35
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What are a group
of Penguins on
land called?

“OK..now try it again but this time try not to
waddle, this is called a waltz”
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" .
. " . . *

Tecr{nique Creep not Pose Creep )

* *
»

Optical
Density

Log Relative Exposure

Exam Relative Radiation Level Range of values (mSv)

‘Head/Neck angiography T e
Coronary angiography (diagnostic) ETT 3-8
Coronary angiopiasty, stent placement, RF ablation CRCA|

TIPPS T 20180
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What do you call a group
of Penguins in the water?

. "Advice to Patients . )

<2 Gy: No need to inform
2-5 Gy: Advise erythema possible

5-10 Gy: Self-examination. Return if
necessary

10-15 Gy: Medical follow-up
> 15 Gy: Medical follow-up essential

40
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Appropriating Imaging

~ What s Radiolooy's Role
oo iizesian i

Relative Radiation Level Effective dose range

None

0
Less than 0.1 mSv

Minimal

0.1-1.0 mSv

Low

Ve EIEES 1.0-10mSv

10 - 100 mSv

o 0 i Criteria, ion Dose
3 d from ACR App i
i Assessment Introduction 2008 i

41
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Increasing the Appropriateness
of Outpatient Imaging: [ect

ACR Referénce Values

e Head CT - 80 mSv
e Adult Abdomen CT - 25 mSv
* Pediatric Abdomen CT — 20 mSv

42
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MONDAY, MAY 2, 2005 3 © 2005 Dow Jon
Own Image

MRI and CT Centers Offer
Doctors Way to Profit on Scans

%7 It's a federal crime for health-care
Physicians Pay 4 Flat Fee to gompensate doctors for refer-
] v doctors o receive sich com-

For Procedures, Then Bill ; dicare or Medicaid

- ed. Such a ban, called
Insurers—at Higher Rate

Navigating Legal Landscape

By DAVID ARMSTRONG

Medical imaging such as MRI and LT
scanning is one of health ca
growing sectors. Last O(K(lbcr an ﬂwm‘r imaging lacrlmu Labeled
of imaging centers told doctors how they facilities, the deals allow doctors 10
could get in on the boom. MRI or CT scan was done in their own
At a meeting of cardiologists, neurolo- offcesand ‘permit the doctors themselves

g hiis plan: President Clinton holds up a proposed health se-
cuﬂty card dunng his 1993 health care speech before Congress.

' care'.Then and now

8 1993 [ 2009"

Total U.S. spending on
health care

$912.5 billion

$2.5 trillion

Spending per U.S. resident

Percentage of gross
lomestic product

44
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»Inflation

s*Healthcare

+*Medical Imaging

-

CT, MRI, and PET has
balloned to $100 billion/year
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fypical Distribution
- of Utilization

™

What do you call the area
where Penguins nest?

&

QesaS

“Curb appeal... it’s all about curb appeal!.”

8/2/2012
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CONSUMER RADIATION SOURCES)

Smoke Dete:ctors

Camp Lanterns
Microwave Leak Detectors
Airport Scanners

8/2/2012
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CONSUMER RADIATION SOURCES)

* Smoke Detéctors

« Camp Lanterns

» Microwave Leak Detectors
 Airport Scanners

50
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CONSUMER RADIATION SOURCES)

Smoke Detéctors

Camp Lanterns
Microwave Leak Detectors
Airport Scanners

Check Your Microwave for
Radiation Leaks

Leak!

51



Al:mmm~
AVE OVEN B

HRe WOICATOR s
e

® Check for Microw:
® Laboratory Te:

Doubles as a 3
refrigerator magnet!

“How do you know your microwave oven Isn't functioning'properly?
Maybe your microwave oven leak detector isn't functioning properly.™

8/2/2012
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CONSUMER RADIATION SOURCES)
Smoke Dete;ctors
Camp Lanterns

Microwave Leak Detectors
Airport Scanners
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AIRPORT'SCANNERS )

» Hall Effect Metal Detectors (0 uSv)
* Millimeter Wave Scanners (0 uSv)
» Backscatter x-ray scanners (0.1 uSv)
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10 backscatter scans =1 day GMIS

50 backscatter scans = one way air
travel

100 backscatter scans =1 CXR
500 backscatter scans =1 ABD
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What did the girl Penguin
say to the boy Penguin?

4

“Why don't you leave the boys..”

WADDLE OVER TO MY RAFT AND I’LL
ROOK YOU
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