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Lecture No.12                             
 
 
 

*Principles of shadow casting: 
1) The smallest as possible the source of radiation (i.e. focal spot at the 

anode). 

2) As long as possible tube-to-object distance(TOD). 

3) As short as possible the object-to-film distance(OFD). 

4) Parallism between the film and the long axis of the object . 

5) The central x-ray should be at right-angle to both(film&object). 

*The first 3 rules affect image sharpness. 

*The last  2 related to the alignment factors. 

 

*Image size distortion (magnification): 

     Increase in size of the image on the radiograph compared with the 

actual size of the object. 

    The divergent path of the photons in the x-ray beam cause enlargement 

of the image on a radiograph. 

-It depends on: TOD &OFD. Accordingly increase TOD &decrease OFD 

minimize distortion.. 

*Image shape distortion: 

    The result of unequal magnification of different parts of the same 

object which occur when not all the parts of  an object are at the same 

TOD. 

    To minimize it,proper alignment of the tube,object,and film,using the 

following guidelines: 

1) Parallism of the film to the long axis of the object. 

2) Orient the x-ray perpendicular to the object &film. improper 

orientation is most evident at the maxillary molar projections. 
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oral projections:-Extra 
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Lateral cephalometric projection(lateral skull projection):* 

 The film is placed parallel to the patient's midsagittal plane. 

 The x-ray is centered over the external auditory meatus 

&perpendicular to the patient's midsagittal plane. 

 
Submentovertical(base)projection:* 

 The film is placed parallel to the patient's transverse plane 

&perpendicular to the midsagittal &coronal planes. the patient has 

to extend his head as far backwards as possible. 

 The canthomeatal line (CML) forming 10-degree angle with the 

horizontal plane . 

 The x-ray is perpendicular to the film &centered to be directed 

from below the mandible towards the vertex,about 2 cm anterior to 

the line joining the RT-& LT- condyles. 
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Waters projection:* 

 The film is placed in front of the patient &perpendicular to the 

midsagittal  planes.  

  the canthomeatal line (CML) forming 37-degree angle with the 

horizontal plane.if the mouth is opened ,the sphenoid sinus will be seen. 

 The x-ray is perpendicular to the film &centered in the area of 

maxillary sinuses..the petrous ridge of the temporal bone should be 

projected below the floor of the maxillary sinuses.: 

 
 

Posteroanterior cephalometric projection(PA skull ):* 
As in waters ,but: 
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  The (CML) forming 10-degree angle with the horizontal plane . 

 The x-ray is perpendicular to the film &centered in the area of the 

nose bridge. the superior border of the petrous ridge of the 

temporal bone should be projected in the lower 1/3rd of the orbit... 

 
:slateral  projection*Mandibular oblique  

 

*Mandibular body  projection *Mandibular ramus  projection 

 Film placed against the patient's 

cheek on the side of interest & 

centered in the molar –premolar 

area. 

 The head is tilted towards the 

side being examined ,the 

mandible is protruded. 

 The central beam is directed 

towards the molar-premolar 

area, about 2 cm below the angle 

of the opposite mandible. 

 

 Film placed against the patient's 

cheek on the side of interest & 

centered over the ramus. 

 The head is tilted towards the side 

being examined ,the mandible is 

protruded. 

 The central beam is directed towards 

the centre of the imaged ramus, about 

2 cm below the inferior border of the 

opposite  mandible at the area of the 

first molar tooth. 
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Panoramic imaging:* 
Is a technique for producing a single tomographic image of the facial 

structures that includes both the maxillary & mandibular dental arches 

(from 3
rd

 molar to 3
rd

 molar or from one TMJ  to another)and their 

supporting structures..this is a curvilinear variant of the conventional 

tomography and is also based on the principle of the reciprocal 

movement of  an x-ray source and an image receptor around a central 

point of plane, called the image layer,in which the  object of interest is 

located.objects in front of or behind this image are not clearly captured 

because of their movement relative to the centre of rotation of the 

receptor and x-ray source. 
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The panoramic film is the most common extraoral

film used in dentistry. It does not provide the detail 

that intraoral films do but it gives an overall view 

of the entire dentition, both maxillary and 

mandibular. It is very helpful for third molar 

extractions 

  
Principal advantages of panoramic images include the following:* 

1. Broad coverage of the facial bones and teeth. 

2. Low patient radiation dose. 

3. Convenience of the examination for the patient. 

4. Ability to be used in patients unable to open their mouth. 
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5. Short time required to make a panoramic image, usually in the range of 

3-4 minutes(include the time necessary for positioning the patient and the 

actual exposure cycle). 

6. Patient's ready understandability of panoramic films, making them a 

useful visual aid in patient education and case presentation. 
7. Panoramic images are most useful clinically for diagnostic problems 

requiring broad coverage of the jaws and not required the high 

resolution and sharp details available on intraoral images…common 

examples include evaluation of trauma,location of third molars,extensive 

disease..tooth development(especially in mixed dentition),retained teeth 

or root tips(edentulous patients),and developmental anomalies. 

8. Panoramic imaging is often used as the initial evaluation image (routine 

scanning procedure) and assist in determining the need for other projections. 

    *When a full-mouth series of radiographs is available for a patient receiving 

general dental care,typically little or no additional or useful information is 

gained from a simultaneous panoramic examination. 

*Panoramic radiographs for an adult patient often does not preclude the 

need for an intraoral films for the diagnoses of most commonly-

encountered dental diseases. 

: of panoramic images include the following disadvantagesThe main * 
1. The images do not display the fine anatomic details of intra-oral periapical 

radiographs (e.g. small carious lesions, periapical disease….etc). 

2. Unequal magnification and geometric distorsion across the image. 

3. Occasionally the presence of overlapping structures, such as cervical spine, 

can hide odontogenic lesions, especially in the incisor region. 

4. Clinically-important objects may be situated outside the image plane and may 

appear distorted or not present at all. 
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Digital radiography * 

The objective of maxillofacial radiography is to achieve images of      

     high diagnostic quality in short time with a minimal dose of radiation. 

     Digital radiography(DR)is a relatively new technology ,offers a means 

to these ends.  
(connected to a computer)and covered by a receptorsusing a  *    

protective plastic sleeve.. A radiographic image appears on a computer 

.almost instantaneouslyscreen  

 
     *with DR ,the amount of radiation needed to create an image is 

depending on the system of the machines.90 %,-50reduced by  
     *other advantages of DR,include rapid image delivery ,the ability to 

electronically transmit information to a consulting peer, and expeditious 

enlargement or other modification of radiographic images for enhanced 

diagnostic capabilities and patient education. 
   * In addition ,DR eliminates the need for a darkroom as well as the cost 

and stocking of films and processing chemicals. 
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Table- 

  Common dental radiographic examinations and their properties 
Detectable disease Relative 

exposure 

resolution coverage Type of examination 

Intraoral radiographs 
Caries,periodontal disease,occult 

disease 

1 high limited Periapical 

Caries,periodontal bone level 10 high limited Bitewings 

Caries,periodontal disease,occult 

disease,dental anomaly 

14-17 high limited Full-mouth periapical 

Dental anomaly,occult disease, 

salivary stones,expansion of the jaw. 

2.5 high moderate Occlusal 

Extraoral radiographs 
Dental anomalies,occult 

disease,extensive caries,periodontal 

disease,periapical disease,TMJ. 

1-2 moderate broad Panoramic  

TMJ,implant site assessment.. 0.2-0.6 moderate moderate Conventional 

tomography  /slice  

Extent of craniofacial 

pathology,fracture,implant. 

25-800 high broad CT/head  

Soft-tissue disease,TMJ. - moderate broad MRI  

Fracture,anatomic relation,jaw 

pathology.. 

30 moderate broad skull  

 


