
 

 

 أ.م.د. اسامة مراد ابراهيم

كلية طب  –جامعة تكريت 

 االسنان
X-RAY 

 

Lecture No.4                                                      

 

 

Image Characteristics: 
 

 

*Radiographic density:  

     It’s the degree of blackness of the film. 

     when a film is exposed by an x-ray beam (or by light in case of screen-

film combination) and then processed ,the silver halide crystals in the 

emulsion that were struck by the photons are converted to grains of metallic 

silver. theses grains gives the film its dark appearance..the overall degree 

of darkening of an exposed film is referred to as radiographic density. 

Radiographic density is influenced by: 

*Exposure(no. of photons absorbed by the film emulsion): increased by 

 Increase  (mA, KVP, exposure time)..i.e. increase x-ray 

photons. 

 Reduce  the  distance between the focal spot and film. 

*Film processing: increasing developing time  and/or temperature, increases 

density. 

*Subject thickness: the  thicker the subject the more beam attenuation the 

lighter the resultant image.  

*Subject density: The greater the density of the structure within the subject 

(e.g. bone) the greater the attenuation of the beam...Dense objects cause the 

image to be light &said to be radiopaque&vice versa. 
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too dark correct density too light

The density of the film can be affected by 

problems in the darkroom, resulting in a film 

that is too light (below right) or too dark 

(below left). These changes in film density 

are discussed in the following five slides.  

Film Density

 

*Radiographic contrast: 

Is a general term that describes the range of densities on a radiograph. 

 *Subject contrast 

Influenced by subject thickness , density and atomic number.. 

 

*Film contrast: 

Describe the capacity of the x-ray film to display differences in subject 

contrast.a high contrast film reveals areas of small differences in subject 

contrast more clearly than a low-contrast film. Depend  upon: 

 Density range being examined.. 

 Film processing..maximize contrast by optimum processing. 

 

*Fog on film…common causes: 

 Improper safe lighting.. 

 Storage of film at high temperature.. 

 Development of film at an excessive temperature or for a prolonged 

period.. 

i.e. reduced by proper film processing and storage… 

 

*Scattered radiation: 

    Results from photons that have interacted with the subject by compton’s 

or coherent interaction and as a result emit photons in directions other than 

that of the primary beam causing fogging of a radiograph..an overall 

darkening of the image that result in loss of film contrast.. 

 

 



 

 

 أ.م.د. اسامة مراد ابراهيم

كلية طب  –جامعة تكريت 

 االسنان

*In most dental applications ,the best mean of reducing scattered 

radiation are: 
1. Use a relatively low KVP.. 

2. collimate the beam to the size of the film. 

3. Use grid in extraoral radiography.. 

 

*Resolution(R) : 

It means detail,definition ,sharpness..i.e. the ability of a film to produce a 

sharp outline of an object &the object  edges can be distinguished. 

Resolution depend on several factors,including: 

 Radiographic contrast:if its poor,the edge is poor also. 

 Focal spot size:the smaller is FSS is better the R. 

 Film grain size: the smaller the grain the better the R. 

 Tube object distance,as great as possible while object-film distance 

should be as small as possible,otherwise,geometrical unsharpness will 

happen.. 
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*Radiographic quality: 
The quality affected by: 

1. Density. 

2. Contrast. 

3. Sharpness. 

4. Amount of distortion of the radiographic image. 

 

 

*Basic factors that affect the quality of the radiographic 

image: 
1. Factors related to the radiation beam. 

2. Factors related to object (the absorbing medium).. 

3. Factors related to the recording radiographic image. 

 

Factors related to the radiation beam: 

 
1. Exposure time: the greater is, the greater the total photons &increase 

film density, film contrast. 

2. Miliampere(mA): control the rate of photon production, so that it 

affect the density of the radiographs, because: 

 Its control on the cathode filament's temperature inside the 

glass tube. 

 Control the size of the electron cloud. 

 Control the production of the x-ray photons by the x-ray tube. 

3. Kvp: 

 it means the potential difference between the anode &the cathode of 

the x-ray tube.the higher the Kvp,the greater the potential difference 

between the anode &catheode &the greater is the energy of the 

photons produced.as we increase the Kvp we decrease the mA 

&exposure time &vise versa. 

4. tube-film distance: 

it depend on the  inverse sequare law..i.e. increase distance ,will 

decrease the film density & vise versa.(inverse sequare law=density of 

the x-ray beam is inversely proportional to the sequare of the distance 

from the source)… 

5. Focal spot size: 

Play an important rule in the radiographic quality. It should be as 

small as possible to prevent image unsharpness. 
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6.  collimator: 

control the final shape of the x-ray beam directed to the radiographic 

film. 

7. filter. 

8. dental x-ray machine efficacy. 

 

 

Factors affected by the object 

 
1. object  thickness: the thicker the object the more beam attenuation the 

lighter the resultant image. The dentist should vary exposure either 

KVP or time according to the patients size to produce optimum 

density image. 

2. object  density: The greater the density of the structure within the 

object (e.g. bone) the greater the attenuation of the beam.... 

 

Factors relating to the radiographs: 

 
    *1- Fog of the film resulting from secondary radiation& can be controlled 

by the following: 

 

*2-film & film storage: 

The more speed the film ,the less exposure time &less hazard to the 

patient, but with less film resolution & affected more easily by errors in dark 

room. 

Film storage: 

The following must follow during storage of films: 

 Films should be stored at cool place ( i.e. like dark room). 

 Films should be stored in steel or lead lined box to protect them from 

stray radiation. 

 Not be exposed to chemicals or excessive humidity. 

 The films should be used before the date of expiry. 

 

 

 

*3.intensifying screen: 

   It consist of phosphorescent crystals in a firm base.these screens are pairs 

of double emulsions ..in intimate contact with the film. The phosphorescent 

crystals sensitive to x-ray &give blue  or green lights..the film screen 
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sensitive to this light &exposed &response rapidly to it., so it require less 

radiation & less patient movement during exposure with reduce image 

unsharpness…the  larger the size of the phosphorescent crystals, the 

greater is the speed.  

 

*4.film  processing: 

     For good processing, we need…a good dark room &equipments..good 

processing techniques..optimum processing time is about 41/2 minutes at 68  

degree F. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Basic  effects of radiographic factors 
 

factor density contrast sharpness distortion 

KVp Increase with 

KVp 

Increase with 

KVp 
- - 

mA Increase with mA - - - 

Exposure time Increase with ET - - - 

Films Increase with 

speed 

Varies with 

make of film 

Decrease 

with larger 

grain size 

- 

Screen Increase decrease Decrease - 
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with larger 

grain size& 

thicker film. 

Screen-film contact - - Decrease 

with poor 

contact 

- 

Processing Increase or 

decrease 

Decrease with 

increase 

temperature 

- - 

Fog Increase with 

increase in fog 

production 

decrease with 

increase in fog 

production 

- - 

Grids &collimation decrease Increased by 

decrease in fog 

production 

- - 

objet Decrease with 

increase 

thickness 

&density 

Decrease in 

increased 

thickness,vary 

with density 

Decrease 

with 

thickness 

 

Filters decrease with 

filtration 

Increase   with 

filtration 

 - 

TOD(target-object D ) decrease with 

increase D 
- Increase with 

increase D 

decrease with 

increase D 

OFD(object-film D) decrease with 

increase D 
- decrease with 

increase D 

Increase with 

increase D 

Focal spot size - - decrease with 

increase size 
- 

Movement(tube,film 

or object) 

- - decrease - 

alignment(tube,film     

or object) 

- - - decrease with 

proper 

alignment 
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Quality Assurance: Components

The technical and operational aspects of radiologic

procedures include:

1. X-ray units: These need to be inspected by a 

qualified expert at regular intervals to ensure 

proper performance 

2. X-ray Film: The film needs to be used before the 

expiration date and stored appropraitely

3. Technique: The operator must use proper 

technique in taking films

4. Processing: Optimal performance needs to be 

evaluated daily using quality control tests

5. Viewing conditions: Proper viewing conditions 

need to be maintained for optimal diagnoses

 


