Radiation Safety Training Module: Diagnostic Radiology
Causes, Investigation and Prevention of Excessive
Radiation Exposure in Diagnostic Radiology

Radiological Safety Division
Atomic Energy Regulatory Board




Contents

Learningputcomes

Definitiont Excessiv&ExposurdEE)
DoseLimits

Radiatiordosemonitoring

Types of equipment in Diagnostic
RadiologyDR)

Possibleausefor excessivexposure
InvestigatiorMethodology

Correctivaneasures to prevent
Excessive Exposure (EE)

Few observations during
Investigation of excessive exposure
Summary

Expected Questions

References and sources for
additional information




Learning outcomes

A What is AERB prescribed dose limits for occupational workers?

A What is excessive exposure?

A What are the devices are used for personnel monitoring?

A What are the main causes for excessive exposure in diagnostic radiology?

A What are the measures to minimize the occupational exposure?




DOSE LIMITS

Part of the body Occupational Exposure Public Exposure

Whole body 20mSvl/year averaged over 1mSvly
(Effective dose) 5 consecutive years;

30mSyv in any single year
Lens of eyes 150mSvin a year 15mSvly

(Equivalent dose)

SKin 500mSyv in a year 50mSvly
(Equivalent dose)

Extremities 500mSyv in a year

(Hands and Feet)

Equivalent dose

For pregnant radiation workers, after declaration of pregnancy 1 mSv on the
embryo/fetus should n@xceed




Investigation levels of excessive exposure

A If, the dosereceivedy aradiationworkerin a monitoringperiod(threemonths In caseof diagnostic
radiologypracticepxceedd0mSythenit is considereasinvestigatiomevelfor excessivexposure

A If, the dose receivedby any radiationworker exceedsdose limits prescribedoy the Competent
Authority,thenemployeshallprovidealternativavork not involvingradiationto the exposegerson
till furtherinstructionsssuedy AERB




Investigation levels for occupational
radiation doses

A0l dSvper quarter (Three months)
A O 3 ®Svper annum

A O 1 an®vior a block of Five Years




Radiation dose monitoring

A Radiatiorcannot be detectedby normalsenses

A Exposurdo radiatiormayinducebiologicakffectan exposedndividuals

A Thereforemonitoringdevice TLD badges)areusedto monitor radiationdoses
of occupationalvorkers

A E)éPosureto radiationdoseswithin the occupationalimits produceno apparent
iIndication®f Dbiologicakffects
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- Personnel Monitoring

TLD Disc

Disc covered
In plastic

In India, CaSQ. Dy basedThermoluminescencdosimeter(TLD badge)s being
usedby the AccreditedLaboratorieso monitor the dosesof radiationworkersin

radiatiorfacilities

AIf the doseof any radiationworker, reported by the AccreditedLaboratories,
exceed400 mSvthen the radiationworkeris advisedo be keepawayfrom any
radiationwork andundergaChromosomalberration(CA) testto estimatdiis/her

biologicabose
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Types of Radiation Generating Equipment
(RGE)

A Computed Tomography

A Interventional Radiology

A Radiography (Fixed/Mobile/Portable)
A C-Arm/ O-Arm

A Mammography

A Bone Mineral Densitometer

A Dental (Intraoral/lOPG/CBCT)

A Other Units generating Xays/ lonizing Radiation

Note: MRI andSonographgUltrasound) or employ nomonisingradiation for imaging, do not come under purview of AERB
regulations
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| @ Computed Tomography Interventional Radiology

Dental OPG/CBCT




Personal Monitoring Badge (TLD) ®
(Refer guidelines for proper use of TLD badges)

WearTLD badgansidethe Leadapronat chest
leveldRadiography

For R/F orin CathLab

A Oneinsidetheapronatchestevel

TLD

A Additional wrist badge for procedures

requiringhandscloseto primarybeam TLD below TLD above

. N apron apron
After work, storeTLD badgesn radiationfree

area

Control TLD Cardshouldbe kept awayfrom
@ radiatiorarea
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Radiation Protection Accessories

A MobileProtective Barrier (MPH).5 mm Lea&qv
A Lead Aprons 0.25 mm LeaBqv

A Thyroid Shield0.25 mm LeaBqv

A Gonads Shiel®.25 mm LeaHqv

A Eye Wear (Shield).25 mm LeaBqv

A Rubber hanging Flaps (In R.»> mm Leaé&qv

A Hand Gloves0.25 mm Lealqv

A Lead Glass windew.5 mm Lea&qv
A Door (Lead Lined]l.7 mm Leaéqv
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Protection of Staff/Operator
Use protective devices!

V Advisable skirt type lead apron to distribute
y weight.

V use of lead apron (0.25 mm lead equivalent),
radiation dose would be reduced by more than 90 %

V Use ceiling suspended screens, lateral shields and [
table curtains- must for interventional radiology ‘,if
procedures.

i

i
0.25 mm LeadEqv. glass eyewear
with side protection




Ceiling suspended lead glass

Fluoroscopy

A Use ceiling suspended screens, lateral
shieldsand table curtains.

A They provide more than 90% protection

I & #===tould not from scatteredradiation in fluoroscopy
..... m ‘* be removed
~ Lead equivaledie Mobile floor shielding is advisablewhen
od RPeeesysing cine acquisition
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TLD recorded excessiveexposure to radiation are of two types
Genuine& Non-genuine exposure

A GenuineexposuredThe radiationdoseis receivedoy the workersdue to
unsafeoperationof X-ray equipmentor following wrong work practice
duringthediagnosticprocedures

A Non-genuine The radiationdoseis not receivedoy the workersbut TLD
badgeecordedt (Improperuseof TLD Badges)

During investigations, it is observed that more than 75 % casesof
excessiveexposurein DiagnosticRadiology practice are Non-genuine



