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Radiation Safety
for the Spine Interventionalist



The Right Image at the Right Dose

Dose makes headlines

Rand & | Mg | Bk gkt | Dan - e :S AR LIS -]

MD [CONSULT PRevEw e [ e

Home femt 0o Books Jowmals TheClnkcs PedentEdocosom Dnge  Gudebnes Images Slews, Sopmm s Spve evemrerd o0 e~
. RO BT i O g Ml E'ﬂ'.'.."ﬂ 23w Ve Nsd e
reveg CT ok - J CNCCIDANT WY B e
Seavch | P +] for | | _Eaach. ] impled J e el R
| el deere e et =t
Tou AR NAcE Moo > Nean > Ra0NEE 3088 NELCION TR0 GAN YAEN s 0 Wi o 3 DRTOC4 CFfe
n&.—‘yv.w'-.< Mowern et
e pabend Laliy slamdnyg e !’w‘uﬂ ”‘fnwm

Radiation dose reduction methods gain traction 2 2 5 Vvyober v ¥ s S M
M Diagnostic Radiology et %8 T Ty v

v -
ww«m m‘o 6 IRCMAMS O 1 ol Wby A :;...":
SOUE # NENS BV SPECULTY » RAZIOLODY »THINDSTIE N o e it e ey “- A Gomgle T v il
T (R ALY A1 D STy ol .N_'.:_ ,:‘
BY RICHARD M. KGRKNER Pernah e 0 RN, Fa, NI RL AR o d M) WAL [ v mencrech
OUE i s O iy D @y tias (PAES) pad Birmet dims dass €13 ¢ired ' U fea
PHILADELPHA (EGIMN) -~ Popuation exposure to medcal isdiztion neread oy L pert mmege o evary 7 ervmwisten sutrmet. The TOGOS’ Co prxceme Soth
and 2006 and nuciear cardolopsts are foakng the pressuwre 1o reduce pate| P A B e
accordng to Dv. Miena J Henziova of M Sieas Schoal of Medone in New R Lg ne
“This 13 the firat time n histary that exposure to medcal radiatinn exceeds 1 \ 'H o

CT Algorithm Lowers Radiation Dose

populatizn .’ she reportad at the annual screfc sassion of the Amencan med

o na— oes g Sy ¥ratra Pom SafY -a-!r VesPege Tosay [ EamCMECE

By age Tocey Abmes Aot 23 280 creat
You are curenty viewing a Preview of MD Consult cagDTs Sarwned by Sccet aira VO Axsocate Cimcal Przfemser of Wescre )
For uk access to thes content. log In or start a subscription We alzo offer| ™wseuss 030 4ue Fmasly of Carirea S Fraecaco e oo news

P04 Cagoy ¢ Omany”™ Sty Casdz A 2N BCADN. CDE Nurse Pever
A suteapton ta MD Conscll provdes comglsto accass to Rading madcal | | 1o o s s
mchudng Beoks Joands The Chrecs of Hoth America, Drug Infamvation

A s @0oNIMM 1t ret erdirution i costeary CT

Guddelimes Hews images. asd CME Sign up fer o 10.day bee wiall pls— angegrachy (CTA] lwars fagiaten dese but doaaey  ACtion Paints

Buerdoh s ot OO ITTA0S 20iSE 1enanThears Nave foung .t 1e .
pcine o e potierls that a new

T ot A st et oo (S8 e et e
Contaraing bhed i zzaciyies weh 3 2T smducson in iackation dose v cororary CT anpag ety
A . B5% C129% 1o 2% P<D 0031) compared wik - EPTVE A2 adaptiee
ey o Pecatene  Yadlinead Stercd back progcnon (FEP) b thas statatea terette
Tt ol Vigsrsne pow Were N0 AMNCos DEtwoen 3Qartharms o Spnalis. recominstion - Wvers

t " MePaia Tccei Tre yougp ratio, 3cc 1o Jonathon Legeic. MO, ol the m:’::‘"
imagmoton ot work pamER DTS Ureesrty of Brisah Cobentas in Vancouver and

PUTH 000 Dy 1 ALOT codmagie



What is radiation?

200-400 mRem/year

Radiation is invisible energy that travels in the
form of waves or high speed particles.

Also known as ionizing radiation, this has
enough energy to break chemical bonds in
molecules or remove tightly bound electrons from
Atoms, thus creating charged molecules OR
ATOMS (IONS).

38-75 mRem/year
15-20 mRem/year
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Sources of Radiation Exposure

Radon - 55%

—] Other-<1%
—__ | Consumer Products - 3%

’ Nuclear Medicine - 4%
Cosmic - 8%

> Medical X-Rays -11%

Internal -11%

Terrestrial - 8%

- Natural Sources - Man-Made Sources
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The Right Image at the Right Dose

As

I-OW Delivering the proper amount of
radiation is critical to producing
AS superb image quality

Reasona ply
Achievable




Why should we care about dose?

Physicians need fluoroscopy to perform
Minimally Invasive Surgery (MIS)

They want the best I.Q. at lowest
possible dose

Radiation dose is cumulative

High doses of radiation can be harmful
to the body

Physicians and techs are in a radiation
environment every day




Imaging challenges in the OR or procedures room

Equipment & instrument
crowding

Exposure to patient,
surgeons and staff

Patient draping

Limited options for
patient positioning

@ imagnobon af work



The Right Image at the Right Dose

X-ray Tube

Leakage
pceeens { Radiation J

Scatter
Radiation

‘e
.
.
‘e
.

» Main source:
patient

Image Receptor

Patient receives Surgeon and staff normally
primary radiation receive scatter radiation
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Positioning & Set-up for Pain
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The Right Image at the Right Dose

Air Kerma Scatter Rates 9 Inch Image Intensifier
12 Inch Image Intensifier

/ 33 mR/hr
67 mR/hr

B
}' 163 mR/hr
248 mR/hr

Technique: Fluoroscopic 73kVp @ 2.4 ma
Phantom: ANSI Abdomen Phantom

€3~  Inverse Square Principle - Distance reduces dose




Scatter radiation

Scatter radiation with

X-ray tube on top
o —"‘:;‘; I
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Scatter radiation with
l.l. on top
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Good radiation protection
practices




The Right Image at the Right Dose

Dose = EXposure Rate x Time

What impacts dose? How can we reduce it?

Exposure time ﬁMinimize exposure time

Exposure amount Minimize exposure amount

Take precautions!




Maximum dosimeter readings

MONTHLY 420 mrems

QUARTERLY 1250 mrems

YEARLY 5000 mrems

LIFETIME 5 rems X (n-18) where “n” is your age

These levels are the standards set by the federal government for
radiation exposure to occupational personnel

” Dose = Amount of radiation received - mrem
.: magnaton ot Dose Rate = How fast you receive the dose - mrem/hr.



Annual radiation exposure limits

Whole body (organs & gonads) 5,000 mrem/yr

Lens of eyes 15,000 mrem/yr
Extremities & skin 50,000 mrem/yr
Fetal 500 mrem/gestation period
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Minimize exposure time.




Better image quality means less exposure time

PAIN, LUMBAR PAIN, C-SPINE CERVICAL| SPINE , BIACUPLASTY
2 (F1/1) -~ 1(F111) 712812009 6 (F1/1) 5/19/2008
2:45:44 PM) 3:15:25 PM|
UNKNOWNID

32767 c32767 c32767
We5535 we5535 wes535
Not for diagnostic use Not for diagnostic use [Not for diagnostic use GE_HEALTHCARE

Lumbar Cervical Biacuplasty




Minimize exposure time

Power efficiency is a balancing act

Power

Providing a superb image with p——"

each exposure can reduce :
, Challenge is to find
best compromise

exposure time.

If you can't see, you tend to
fluoro longer.
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Minimize exposure time

Choose power so you have it when you need it

15 kW high frequency, generator
delivers constant peak power

P N N W W W1

AAARAAAALD
VLM

-
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Relatlve value
Radlatlon output

100% 50% 10% 10%
1 Cycle @ 60 Hz 1 Cycle @ 60 Hz 1 Cycle @ 60 Hz Inverter Design
1 phase 3 phase 3 phase High
2 pulse 6 pulse 12 pulse Frequency

Approximate ripple

High Penetrating Power to Image Large
Patients and do more applications

@ imagnobon af work



Rotating anode drives high 1.Q.

Allows for a higher peak power capacity

Offers smaller focal spot for better resolution

Anode target rotates 3,560 RPM

Larger target area gives higher heat dissipation
making it capable of high power pulse mode

* 300,000 H.U. Heat Storage
85,000 H.U./min. Heat Dissipation rate

e Small Focal spots - 0.3mm/0.6mm

Q-




Auto features make dose optimization easy

Automatic brightness & contrast Brightness
features optimize imaging

Point & shoot capability reduces
errors and unnecessary dose

Auto features can optimize technique Hon e

Contrast

factors for anatomical density:
e KVp
e mMA
e Cameragain
Auto metal detection features | _
prevent blooming or burnout and g Auto seting =

_ prevent retakes




Fewer shots required with laser aimer

Removable targeting device
pinpoints anatomy of interest

Crosshairs on the image help
ensure alignment

Fewer shots, less dose




Minimize exposure amount.




Minimize exposure amount

Reduce dose by up to 90%

Low Dose Mode
One half the milliamperage
Up to 50% dose reduction

Pulse Fluoro Mode
1, 2, 4, 8 PPS

75-90% reduction in dose vs.

standard fluoro

@ imagnobon ot work

Standard Fluoro Mode
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Image quality versus dose reduction

62412011

U

Low dose example on
average size patient

32767

GE_HEALTHCARE GE_HEALTHCARE

Pulse fluoro example on
average size patient
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On-screen collimation limits exposure

Limit radiation with iris, dual leaf,
and curved collimator

Collimators shield exposure using
lead and tungsten shutters

Collimate & rotate from last image
for fewer shots

Improved |.Q. through smaller
focus area

%.



Beam filtration reduces patient skin dose

Beam filters absorb low-energy
photons that would be absorbed by
the patient

Collimators

Filtering the X-ray removes harmful
and unnecessary radiation at lower

energy and lower frequency levels Shutters

Hardens the beam for better I.Q.

Filter

Anode

@m‘nrjmnwv I WOk



Know your field of view




Size counts when it comes to dose

Larger field of view, more scatter radiation, but
lower primary dose

Each magnification increases technique by 50%
- - higher technique, higher dose

Magnification is a trade-off between image quality
and dose levels

ED) rooroieno

Normal
eLargest Coverage

e owest Dose

Mag.1
e Zoomed image

e Higher-res.
e Higher dose

Mag.2
eLargest display

eHighest Res.
eHighest Dose

|

)




Magnification means higher dose

PAIN EXAMPLES PAIN EXAMPLES
1 (F111) 13 (F111)

€32767 C32767
W65535 W65535
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Protecting personnel

Distance: Stand as far from the radiation
source as possible and use leaded
shielding

lead |
| Glasses
Thyroid
Shield

Shielding: Lead aprons, screens, thyroid
shields minimize exposure

0.5 mm of lead or its equivalent

Monitoring: Should be worn by all
personnel who are in the room anytime
fluoroscopy is taking place.

" Radiation
monitoring




Let GE OEC enhance your radiation safety

GF Heghcars

. Ly gom
Download or order GE radiation | =
safety guides at OEC Radiation Safety Quick-Guide .

www.gehealthcare.com/brilliant o

Go to itunes and download the e e —
Radiation Safety “OEC iGuide” vt e

o WA - Imileinpersd - Atfects 1he

OEC Radiation Safety Courses, " WS-ttt v o i
basic and advanced, available for e wi g resul i an increase i dase. Note bt e can
purchase

J." ~ GF bwaittcore § Commsterent: To offer our custoreey dote-ofthe-art mogng technologes ond
{ /i 12 provide Optieeeam Inoges with Xoray exposure which meet ALASA (As Low As Reasonable
’ 4 Achwyatiel stundards
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