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Learning outcomes

ÅWhat is AERB prescribed dose limits for occupational workers?

ÅWhat is excessive exposure?

ÅWhat are the devices are used for personnel monitoring?

ÅWhat are the main causes for excessive exposure in diagnostic radiology?

ÅWhat are the measures to minimize the occupational exposure?



DOSE  LIMITS
Part of  the body Occupational Exposure Public Exposure

Whole body 20 mSv/year averaged over 1 mSv/y

(Effective dose) 5 consecutive years;

30 mSv in any single year 

Lens of  eyes 150 mSvin a year 15 mSv/y

(Equivalent  dose)

Skin 500 mSv in a year 50 mSv/y

(Equivalent dose)

Extremities 500 mSv in a year -

(Hands and Feet) 

Equivalent  dose

For pregnant radiation workers, after declaration of  pregnancy 1 mSv on the

embryo/fetus should not exceed



Investigation levels of  excessive exposure

Å If , thedosereceivedby a radiationworkerin amonitoringperiod(threemonths. In caseof diagnostic

radiologypractice)exceeds10mSv, thenit isconsideredasinvestigationlevelfor excessiveexposure.

Å If, the dose receivedby any radiationworker exceedsdose limits prescribedby the Competent

Authority,thenemployershallprovidealternativework not involvingradiationto the exposedperson

till furtherinstructionsissuedbyAERB.



Investigation levels for occupational 
radiation doses 

ÅÓ10 mSvper quarter (Three months)

ÅÓ30 mSvper annum

ÅÓ100 mSvfor a block of  Five Years



Radiation dose monitoring

ÅRadiationcannot bedetectedbynormalsenses.

ÅExposureto radiationmayinducebiologicaleffectsin exposedindividuals.

ÅTherefore,monitoringdevices(TLD badges)areusedto monitor radiationdoses
of occupationalworkers.

ÅExposureto radiationdoseswithin the occupationallimits produceno apparent
indicationsof biologicaleffects.



In India, CaSO4: Dy basedThermo luminescencedosimeter(TLD badge)is being

usedby the AccreditedLaboratoriesto monitor the dosesof radiationworkersin

radiationfacilities.

ÅIf the doseof any radiationworker, reportedby the AccreditedLaboratories,

exceeds100mSvthen the radiationworker is advisedto be keepawayfrom any

radiationwork andundergoChromosomalAberration(CA)testto estimatehis/her

biologicaldose.

Cassette TLD Disc

Disc covered 

in plastic

Personnel Monitoring



Types of  Radiation Generating Equipment: 

(RGE)

ÅComputed Tomography

Å Interventional Radiology

ÅRadiography  (Fixed/Mobile/Portable)

ÅC-Arm/ O -Arm

ÅMammography

ÅBone Mineral Densitometer 

ÅDental (Intraoral/OPG/CBCT)

ÅOther Units- generating X-rays/ Ionizing Radiation

Note: MRI and Sonography(Ultrasound) or employ non- ionisingradiation for imaging, do not come under purview of  AERB 
regulations

12 December 2017 9



Interventional RadiologyComputed Tomography Radiography /Fluoroscopy

Dental-IOPADental OPG/CBCT

BMD
Mammography

C-Arm



Personal Monitoring Badge (TLD) 

(Refer guidelines for proper use of  TLD badges)

WearTLD badgeinsidethe Leadapronat chest

levelðRadiography

For R/F or in CathLab

ÅOneinsidetheapronatchestlevel

ÅAdditional wrist badge for procedures

requiringhandscloseto primarybeam

After work, storeTLD badgesin radiationfree

area

Control TLD Cardshouldbe kept awayfrom

radiationarea

TLD below 

apron

TLD above  

apron

TLD



12-Dec-17 12

Radiation Protection Accessories

ÅMobile Protective  Barrier (MPB)- 1.5 mm Lead Eqv

ÅLead Aprons - 0.25 mm Lead Eqv

ÅThyroid Shield -0.25 mm Lead Eqv

ÅGonads Shield- 0.25 mm Lead Eqv

ÅEye Wear (Shield)- 0.25 mm Lead Eqv

ÅRubber  hanging Flaps (In IR )-0.5 mm Lead Eqv

ÅHand Gloves -0.25 mm Lead Eqv

ÅLead Glass window- 1.5 mm Lead Eqv

ÅDoor (Lead Lined)-1.7 mm Lead Eqv

http://images.google.com/imgres?imgurl=http://www.pnwx.com/Accessories/LeadProducts/ThyroidCollars/Wolf/75070_1.jpg&imgrefurl=http://www.pnwx.com/Accessories/LeadProducts/ThyroidCollars/Wolf/&usg=__LEG9biT9Tr7FjG3sY1aqcMkqKrw=&h=225&w=275&sz=29&hl=en&start=8&um=1&tbnid=Et_0CRKj4vQXgM:&tbnh=93&tbnw=114&prev=/images?q=Thyroid+shield+picture&hl=en&rls=gm&sourceid=gmail&sa=X&um=1
http://images.google.com/imgres?imgurl=http://www.pnwx.com/Accessories/LeadProducts/ThyroidCollars/Wolf/75070_1.jpg&imgrefurl=http://www.pnwx.com/Accessories/LeadProducts/ThyroidCollars/Wolf/&usg=__LEG9biT9Tr7FjG3sY1aqcMkqKrw=&h=225&w=275&sz=29&hl=en&start=8&um=1&tbnid=Et_0CRKj4vQXgM:&tbnh=93&tbnw=114&prev=/images?q=Thyroid+shield+picture&hl=en&rls=gm&sourceid=gmail&sa=X&um=1


Protection of Staff/Operator
Use protective devices! 

VAdvisable skirt type lead apron to distribute 

weight.

Vuse of lead apron (0.25 mm lead equivalent), 

radiation dose would be reduced by more than 90 % 

VUse ceiling suspended screens, lateral shields and 

table curtains- must for interventional radiology 

procedures. 

0.25 mm Lead Eqv. glass eyewear  

with side protection 



Fluoroscopy 

ÅUse ceiling suspended screens, lateral

shieldsand table curtains.

ÅThey provide more than 90% protection

from scatteredradiation in fluoroscopy

ÅMobile floor shielding is advisablewhen

using cine acquisition

Should not 

be removed 

Ceiling suspended lead glass

Lead equivalence 

Rubber flaps



proper storage of  radiation protection devices-Lead aprons
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TLD recorded excessiveexposure to radiation are of two types.

Genuine& Non-genuineexposure

ÅGenuineexposureðThe radiationdoseis receivedby the workersdue to

unsafeoperationof X-ray equipmentor following wrong work practice

duringthediagnosticsprocedures

ÅNon-genuine- The radiationdoseis not receivedby the workersbut TLD

badgerecordedit (Improperuseof TLD Badges)

During investigations, it is observed that more than 75 % casesof

excessiveexposurein DiagnosticRadiologypractice are Non-genuine


