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Introduction  
• Extraoral films are those that are placed outside the mouth during X-

ray exposure. 

• These films are of  two types: Non- Screen Films and Screen Films.  

• Both are available in various sizes  

1.4 ¾’’× 6 ½’’  

2.5’’ × 7’’  

3.6 ½’’ × 8 ½’’  

4.8’’ × 10’’  

5.10’’ × 12’’  
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• Non-screen films:  

• These are used without the 

intensifying screens.  

• The emulsion is sensitive to direct 

X-ray exposure rather than 

fluorescent light.  

• These films are much slower and 

therefore require a longer exposure 

time but the detail of  the image 

obtained on using these films are 

much sharper.  

• These films are not recommended 

for dental use.  

• Screen films:  

• These films are used in 

combination with intensifying 

screens, that emit visible light.  

• These screens are placed in the film 

cassette, on either side of  the film 

and are held under pressure in a 

rigid manner, so that the 

fluorescent layers of  the screen and 

the emulsion of  the film are 

pressed together closely.  

• Screen film is sensitive to 

fluorescent light rather than direct 

x-radiation. 
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• Screen films are of  two types, 

1. Blue light sensitive (Kodak X-Omat and Ektamat films), and the 

other being  

2. Green light sensitive (Kodak Ortho and T-Mat films). 

 

•  These films are used in combination with cassettes and 

intensifying screens (where applicable). 
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•  The Green light sensitive films are those used with the rare earth 

intensifying screens, and these are two or more times faster and 

provide sufficient clarity for most diagnostic tasks.  

 

• These films (T-Mat) have tubular shaped silver halide grains which 

are oriented with their flat faces to the radiation source, thus 

providing a larger cross-section and resulting in increased speed 

without loss of  sharpness. 

•  These are used for skull, cephalometric and panoramic radiography.  
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*It is important to use the right screen film combination so that the emission 

and absorption characteristics of the screen and film are matched. 



Cassette 
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•  Extra oral films are boxed in quantities of  50 or 100 

films.  

• The films are usually placed in a film cassette, with or 

without intensifying screens.  
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• This is a special device that is used to hold the extraoral film and 

the intensifying screens.  

•  A cassette may be flexible or rigid, most cassettes are rigid 

except for the panoramic cassette, which may be flexible.  

• A rigid cassette is like a book like container consisting of  two 

aluminum or bakelite leaves which open and close on hinges.  

• The front cover lid is placed so that it faces the tube head and is 

usually constructed of  plastic or of  low density metal and offers 

little resistance to the passage of  the ray.  
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• The back plate is constructed of  heavy metal and lined with lead to 

absorb X-rays which pass through the enclosed film and reduce scatter 

radiation.  

• The intensifying screens are installed inside the front and back covers of  

the cassette. The film is positioned between the  two intensifying screens.  

• Each screen exposes one side of  the film. The cassette is loaded and 

unloaded in the dark room.  

• The cassette must be marked to orient the finished radiograph, a metal 

letter ‘L’ or ‘R’ is attached to the front cover of  the cassette to indicate the 

patient’s left or right side respectively. 
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Intensifying screen 

• Intensifying screen is a device that transfers X-ray 

energy into visible light; the visible light, in turn 

exposes the screen film.  

 

• These screens intensify the effect of  X-rays on the film, 

thus less radiation is required to expose a screen film, 

and thus the patient is exposed to less radiation.  
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• In Extraoral radiography, a screen film is sandwiched 

between the two intensifying screens of  matching size 

and secured in a cassette.  

• An intensifying screen is a smooth plastic sheet coated 

with minute fluorescent crystals known as phosphors.  

• When exposed to X-rays, the phosphors fluoresce and 

emit visible light in the blue or green spectrum, the 

emitted light then exposes the film. 
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Composition  



Composition  
 

1. Base: Made of  either a stiff  sheet of  cardboard or 

polyester plastic material (like the one used for the base 

of  the radiographic film).  

• It is about 0.25 mm thick.  

• supporting component of  the screen.  
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2. Reflecting layer: This is a thin layer of  white material 

(i.e. magnesium oxide or titanium dioxide) between the 

base and the luminiscent layer.  

• The light from the phosphors is emitted isotropically. 

• Without a reflective layer, only half  of  the light would 

interact with the film. 

• The reflective layer redirects the light to the film. 
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3. Phosphor layer: This layer consists of  a light sensitive 

phosphor crystals suspended in a plastic material.  

 

• When these crystals are struck by photons they fluoresce, 

that is, they emit visible light photons that expose the X-ray 

film.  
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•Types of  phosphor used in dental screens are: 

•  i. Crystalline Calcium Tungstate, that fluoresces in the 

blue portion of  the spectrum. Conventional screens 

(Kodak X-Omatic Regular screens) are used with blue 

sensitive films.  

• ii. Rare earth intensifying screens using 

terbiumactivated gadolinium oxysulphide and 

theliumactivated lanthanum oxybromide, which 

fluoresce in the green portion of  the spectrum. 
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4. Coat: This layer protects the phosphor layer from 

mechanical insult such as abrasion, scratching, etc.  

 

• It is important to keep the intensifying screens clean, 

because any debris, spots which are opaque to visible 

light or scratches will result in light (under exposed) 

spots on the resultant radiograph. 
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Care and Use of Screen 
1. There should be no gap between the screen and the film, so as to avoid 

excessive blurring of  the image because of  greater area of  the film over 

which light can spread.  

2. The cassette after use may become buckled or bent, and then it is difficult 

even for the felt lining in the cassette to help maintain close contact 

between the screen and the film.  

3. Scratches, dust or grease will also prevent light photons passing from the 

screen to the film and thus, will show a pattern on the film. Thus, this 

should be prevented.  
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1. Unsharpness: There are three types of  screens available in the market: 

• i. High definition. 

• ii. Normal. 

• iii. High speed. 

• The manufacturer controls the screen thickness, crystal size and the 

amount of  dye included in order to produce the optimum 

combination of  intensification factor and screen unsharpness. 

2. Mottle: This consists of  faint irregular pattern of  density 

• variations which are not present in the X-ray beam. 

• Screen mottle 

• Quantum mottle 
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Effect of screens  



GRIDS  
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Grids 
• These are devices which reduce the amount of  scattered radiation 

reaching the film whilst still allowing the patterns containing the primary 

beams to reach the film. 
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Types of Grids  
A. Focused grids and Non focused grids.  

B. Stationary grids and Moving grids  

 

•Stationary grids - As the name suggests, the grid is stationary and does not move.  

1. The linear grid: The strips of  lead used are placed strictly parallel to each 

other. In this, the primary radiations travelling radially from the X-ray tube 

focal spot to the film will encounter the grid obliquely.  

2. The focused grid: In this grid the strips of  lead are angled progressively from 

the center to the edge so that inter spaces point at the focal spot, thus their 

direction coincides with the direction of  the path of  diverging photons in the 

primary X-ray beam, thereby accommodating their passage through the grid. 

This helps to prevent the primary cut off.  
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3. The pseudo-focused grid: In this grid the height of  the strips is reduced 

progressively from the center resulting in a reduced grid ratio from the 

center to the edge.   

4. The crossed grid: The linear grids are placed mutually at right angles so 

that even a small amount of  scattered radiation gets blocked. 
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Moving Grid (Potter Bucky 
Grid) 
• In this the grid is moved side ways across the film during exposure. This 

leads to the blurring out of  the shadows of  grid strips, thus they are not 

visible on the film. Thus the image of  the radiopaque grid lines on the 

film can be deleted by mechanically moving the grid in a direction of  90° 

to the grid lines, (but not the object) during exposure.  

 

•Composition 

• It is composed of  a series of  long parallel strips of  an opaque material 

(usually lead) held apart and parallel to each other by an X-ray 

transparent interspace material (usually plastic).  
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• The presence of  the grid is usually able to remove as much as 80% - 90% of  the 

scattered radiation. This largely helps to improve the contrast.  

• The contrast improvement factor (K) is calculated as; 

•K =  X-ray contrast with grid 

• X-ray contrast without grid 

 

• Larger the value of  K, better is the contrast. Grids usually have K equal to 

1.5 to 3.5.  
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• Larger the value of  K, better is the contrast. Grids usually 

have K equal to 1.5 to 3.5.  

• Grids with a grid ratio of  8 to 10 are preferred. 
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• Advantages of a Grid  

• • Scattered radiation exiting an irradiated object may be largely removed 

or reduced from the beam reaching the film by placing an X-ray grid 

between the object and the film. This helps to reduce film fog and 

increase radiographic (film) contrast. 

• Disadvantage of a Grid  

• • The exposure required to produce a radiograph when a grid is used 

approximately doubles compared to that used in the absence of  a grid. 

This is to compensate for the presence of  lead strips in the grid, an 

increased exposure time must be used to expose a film. 
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