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 The ALARA concept states that all exposure to 

radiation must be kept to a minimum, or “as low as 

reasonably achievable”.  

 To provide protection for both patients and operators, 

every possible method of reducing exposure should be 

employed to minimize risk. 

1. For radiation workers 

2. Members of public 
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 Primary beam is defined as radiation originating from the focal 

spot. 

 Leakage or stray radiation is the radiation from the X-ray tube 

head housing. 

 Scattered or secondary radiation is the radiation originating from 

the irradiated tissues of the patient. 

 Scattered radiation is the radiation from filters and cones. 

 Scattered radiation is the radiation coming from the objects other 

than the patient such as the walls and furniture's that the primary 

beam may strike. 
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 A. Protection for the operator.  

 B. Protection for the patient.  

 C. Protection for and from the environment. 
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   The dental radiographer must use proper protection measures to 

avoid occupational exposure to x-radiation e.g- Primary radiation, 

leakage radiation, and scatter radiation. 

 

   Operator protection guidelines- 

 The purpose of operator protection guidelines is to provide the 

dental radiographer with basic safety information that is needed 

when working with x-radiation. 

 The dental radiographer must avoid the primary beam. 

 Operator guidelines include recommendations on distance, position 

and shielding. 
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 Proper operator position also includes: 

 The dental radiographer must never hold the film in place for a 

patient during x-ray exposure. 

 The dental radiographer must never hold the  tubehead during x-ray 

exposure. 

 

 Shielding recommendations- Adequate shielding can greatly reduce 

the occupational exposure of the dental radiographer. 

 Protective barriers that absorb the primary beam can be incorporated 

in dental offices thus protecting dental radiographer from primary 

and scattered radiation.  
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 Whenever possible the dental radiographer should stand 

behind protective barrier such as  wall or lead sheet 

during x-ray exposure. 

 

 Most dental offices incorporate adequate shielding in 

walls through use of several thicknesses of common 

construction materials such as dry wall. 
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 Radiation monitoring can also be used to protect the 

dental radiographer and includes both monitoring of 

both equipment and personnel.  

 

 The use of radiation monitoring can identify excess 

occupational exposure. 
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   EQUIPMENT MONITORING- 

  

 Dental x-ray machines must be monitored for leakage 

radiation. 

 

 Leakage radiation is any radiation with the exception of 

primary beam, that is emitted from dental tubehead.  

 For eg, if a dental x-ray tubehead has a faulty tubehead 

seal, leakage radiation results. 
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 X-radiation causes biologic changes in living cells and 

adversely affects all living tissues.  

 

 With the use of proper patient protection techniques, the 

amount of x-radiation received by a dental patient can be 

minimized. 

 

 Patient dose from dental radiography is usually reported 

as the amount of radiation received by target organs. 
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 Proper equipment- the dental x-ray tubehead must be 

equipped with appropriate aluminium filters, lead 

collimator and added filtration. 

 

 Pt selection 

 

 Conduct of exam – selection of image receptors 
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 Use of intensifying screens 

 

 

 Focal spot film distance – longer FSFD results in smaller 

focal spot size – increases resolution of the radiograph. 

 Source to skin distance if increased - collimation is 

increased- caused reduced beam size-decreased pt radiation 

dosage 
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Acc to ADA: 

The combination of proper 

collimation and extended 

source-patient distance (focal 

spot-to-film distance) will 

reduce the amount of radiation 

to the patient. 
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 Filtration-there are two types of filtration used in 

dental x-ray tube head. 

    

Inherent filtration- takes place when the primary beam 

passes through the glass window of the x-ray tube, the 

insulating oil and tubehead seal.  
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 Added filtration- It refers to placement of aluminium disks in the 

path of x-ray beam between the collimator and the tubehead seal in 

dental x-ray machine. Aluminium disks to be added to tubehead in 

0.5mm. 

   Total filtration- The thickness required is 1.5 mm, and machines 

operating at 75 kvp requires a total of  2.5 mm aluminium filtration. 
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The amount of filtration should be in accordance with the 

machine’s operating range; 

  Below 50 kVp; 0.3 to 0.5 mm of aluminum (half value 

layer)  

 50-70 kvp; 1.2-1.5 mm of aluminum  

 Above 70 kvp; 2.1-4.1 mm of aluminum  

 

 Rare earth materials like samariun, yttrium, niobium, etc. 

are also used in combination with aluminum filters, and 

help to reduce the patient exposure by 20%. 
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 Collimation- it is use to restrict the 

size and shape of the x-ray beam 

and to reduce patient exposure.  

 

 A collimator or lead plate with the 

hole in the middle, is fitted directly 

over the opening of the machine 

housing. Where the x-ray beam 

exits the tubehead. 
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 The position indicating device or cone, appears as an extension of x-

ray tubehead and is used to direct the x-ray beam. There are three 

basic types of PIDS: conical, rectangular, round 

 

 The conical PID appears as a closed, pointed plastic cone. They 

penetrate the plastic and produce scattered radiation.  

 

 Both rectangular and round PID’S are commonly available in two 

lengths: short and long  
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   The long PID is preferred bz of less divergence of x-ray beam 

occurs. The rectangular type is most effective in reducing patient 

exposure. 
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   Use of protective barriers – lead  

 

 Thyroid collar- The thyroid collar is a flexible lead shield that is 

placed securely around the patient’s neck to protect the thyroid 

gland from scatter radiation. 

 

 Use of gonadal shields 
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   Lead apron- It is a flexible shield that is placed over the patients 

chest and lap to protect the reproductive and blood-forming tissues 

from scatter radiation. Lead apron is recommended for all 

intraoral and extraoral films. 
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  FILM HOLDING DEVICES-Film holding devices are also 

effective in reducing patient’s exposure to radiation. A film 

holding device is used to stabilise the film position in the mouth 

and reduces the chances of movement and overall the patient’s 

finger is not exposed to unnecessary radiation.     
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  Exposure factor selection- exposure factor selection also reduces 

amount of x-radiation exposure received by the patient.  

 The dental radiographer can control the exposure factors by 

adjusting the kilovoltage peak, milliamperage, time settings.  

 

   Proper technique- Proper technique helps to ensure the diagnostic 

quality of films and reduce the amount of exposure a patient 

receives. 
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 Techniques used most often include the paralleling technique, the 

bisecting technique, and the bite wing technique. 

 

   After exposure- The radiographer’s role in limiting the amount of 

x-radiation a patient receives does not end during exposure after 

the films have been exposed, they must be handled and processed. 
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 Meticulous film handling and proper processing techniques are critical 

for the production of high quality radiographs. 

    

 Proper film handling- It is necessary to produce diagnostic 

radiographs and to limit the patient exposure to x-radiation. 

 Artefacts due to improper film handling results in non-diagnostic 

films and they are retaken and consequently exposes the patient to 

excess radiation. 
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  Proper film processing-  

 Proper film processing (developing) is also necessary to produce 

diagnostic radiographs and to limit the patient exposure to x-

radiation.  

 As improper film processing can render films non-diagnostic and 

retakes and needlessly expose patient to x-radiation. 
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1. Primary beam should never be directed at any one other than the 

pt. 

2. Walls made of 3 inch of concrete, 3x16 inch of steel or 1mm of 

lead. 

3. Windows with lead glass to be used 

4. Doors of radiology room should function as secondary barriers 

5. Continuing education 

6. Regular radiation surveys 

7. Radiation monitoring. 
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1. Electrical  

 Ionization chamber  

 Thimble chamber 

 Proportional counter 

 Geiger counter 

2. Chemical  

1. Film  

2. Chemical dosimeter 

3. Light  

1. Scintillation counter 

2. Gerenkov counter 

 

4.Thermoluminescence 

 Thermoluminescent dosimeter 

5. Heat – calorimeter  
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  PERSONNEL MONITORING-  
 

 

 The amount of x-radiation that reaches the body of dental 

radiographer can be measured through the use of personnel 

monitoring device known as film badge. 

1. Pocket dosimeter 

2. Digital electronic dosimeter 

3. Film badge 

4. Thermoluminscent dosimeter 
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 This is used for measurements of the actual dose received by the 

operator /patient as a result of radiography or radiotherapy 

exposures and are the most common type of personnel 

monitoring devices used.  
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 TLD badge in India, consists of a TLD card holder cassette 

of high impact plastic.  

 The TLD card consists of a Nickel plated aluminum plate 

having 3 symmetrical holes, each of diameter 12 mm, over 

which 3 identical CaSO4 embedded Teflon disks are 

dipped (13.2 mm diameter, 0.8 mm thickness, 280 mg 

weight).  

 These disks are clipped on an aluminum card loaded in the 

cassette having three filters: 

 1. Open region.  

 2. Copper.  

 3. Aluminum. 
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