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Object Localization
                 
Objectives: Following this lecture, the student will have the information necessary to:

 
Identify the concepts and variables affecting the following image characteristics:



Radiolucency


   
Radiopacity


   
Density


   
Contrast


   
Latitude


   
Sharpness



List the principles of "Shadow Casting" (Image formation)
  
List the methods of improving image sharpness 

Describe the concepts of magnification and distortion 
  
Identify the appearance of an "ideal" radiograph 
  
Recognize the area of the mouth covered by a radiograph and identify where and how the film should be placed in a film mount.


List the clinic procedures to follow in preparing a patient for radiographs.

  
List the various aspects of infection control as used in the X-ray Clinic.

  
List the different methods of object localization

  
Describe the principles behind the Buccal Object Rule
Image Characteristics
Film Density: Measure of film blackness. May be influenced by:

Exposure factors (mA, kVp, exposure time). Increase in any of these 
results in increase in density (If patient size remains the same and no 
other factors decreased).

Patient size.

Object density (Opposite of film density, i.e., higher object density results 

in lower film density).

Film fog from scatter radiation, improper safelighting, improper film 

storage, expired film.


Radiolucent: Refers to dark areas of a radiograph (high film density); dark gray 

to black. Image of areas with little or no object density (soft tissue, air, etc.)

Radiopaque: Light areas of a radiograph (low film density); light gray to white. 
Image of areas with high object density (gold crown, amalgam, etc.)
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Radiographic Contrast: Difference in densities existing between various regions 

of the film.

High Contrast (Short scale): Black or white. Best for caries.

Low Contrast (Long scale): Many shades of gray. Best for identifying 

periodontal or periapical problems.

Factors influencing contrast:

Subject contrast: amalgam = high subject contrast; soft tissue = 

low subject contrast

kVp: High kVp = low contrast; low kVp = high contrast

Film contrast: determined by manufacturer; the greater the film 
contrast, the more critical the exposure factors

Fog: decreases contrast

Projection Geometry
Basic Principles
The source of radiation should be as small as possible (Line-Focus Principle)

      
(Focus = focal spot = target = anode = source)

The source-teeth distance should be as large as possible

Teeth-film distance as small as possible

The teeth and the film should be parallel

The x-ray beam should be perpendicular to both teeth and film         

    
Sharpness: A measure of how well the details of an object are reproduced on a 


radiograph


   
Penumbra (Partial shadow). Larger penumbra, less sharpness.


   
Factors affecting sharpness


 
Focal spot size (Decrease size, increase sharpness)

Source-teeth distance (Increase distance, increase sharpness).





Increased distance requires longer exposure time. Medium 





distance, medium exposure best solution.

 

 



Teeth-film distance (Decrease distance, increase sharpness)

 

 



Use of intensifying screens (Decrease sharpness)

Film crystal size (Larger crystal, decreased sharpness if no change in 

thickness; flat tabular crystals (Insight) are wider than D-speed globular 
crystals, but emulsion thinner because they are flat)







Motion (Decrease sharpness)              

    
Magnification (increase in size) affected by:


   
Source-teeth distance (Increase distance, decrease magnification)


   
Teeth-film distance (Decrease distance, decrease magnification)

     
Distortion affected by:


   
Orientation of film with long axis of teeth (parallel or at an angle)


   
Beam alignment (perpendicular to tooth and film or to bisector)

Distortion worse with bisecting than paralleling, worst with occlusal
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Ideal Radiograph (mandibular molar periapical closest to ideal).

Image same size as object



Image same shape as object (No distortion)



Image has good detail (sharpness)


Image has good density and contrast

Film Mounting
Mounts are made for any combination of film types and sizes (Single, 4 BW's, AFM, 
etc.). They are made of cardboard, clear plastic, plastic with cutouts. Clearview mounts 
recommended (Plastic with cutouts and clear tabs). 

Maxillary films go in the top row of the mount; mandibular films go in the bottom row 
of the mount; bitewing films go in the center row of the mount.

Films of the patient's right side go in the left side of the mount. Films are mounted as if 
you were looking at the patient. See diagram below for location of individual films, 
identified by tooth number; e.g., numbers 1-3 represent maxillary right third molar (#1), 
second molar (#2) and first molar (#3).

The center of the mount represents the midline; molar films are placed at the far right 
or far left of the mount.

           Films are mounted so that the raised portion of the embossed dot faces the observer 

(Hill, not valley; pimple, not dimple).

Radiographs are oriented so that the Curve of Spee is directed upward.

Mount bitewings first; this makes it easier to decide which periapicals go in a particular 
area.

Anatomical landmarks (maxillary sinus, inferior alveolar canal, nasal fossa, etc.) 

are used to help identify maxillary or mandibular films. In addition, the size of the teeth (e.g., maxillary central incisors wider than laterals, mandibular centrals and laterals similar width) and number of roots may be helpful in differentiating maxillary and mandibular films.


Label the mount with the patient's name and the date.
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Clinic Procedures

Report to reception desk and fill out fee slip and technique evaluation form. You will receive film, film bag, and paralleling/bitewing instruments.
Make sure cubicle (assigned by instructor) has been properly prepared. (See 
infection control).
Empty films and instruments onto tray and set up film bag. Attach evaluation form to clip on wall.
Seat patient and adjust headrest.

PLACE LEAD APRON/THYROID COLLAR on patient.

Wash hands or use alcohol hand gel and put on gloves
Assemble instruments and take films

Thoroughly dry films before placing them in film bag.

After completing films, disassemble the paralleling/bitewing instruments.

Remove and discard plastic coverings (tubehead, headrest, exposure switch) and dispose of paper towel, cotton rolls, etc., on tray.

Remove gloves and take lead apron off patient.

Take instruments back to cubicle E for sterilization and take films to darkroom.

Complete panoramic exposure if needed.

When films are ready, review with instructor.
Criteria for Radiographic Exposure
Only those films considered necessary for a proper diagnosis will be ordered.

Recent films (within six months) taken by an outside dentist should be requested 
for evaluation prior to ordering new films. Advise patient that duplicate films are 
usually of inferior quality and new films may still need to be taken.

A pregnant patient should be exposed to x-rays only for the information that is 
diagnostically required for planned treatment during pregnancy.

The lead apron and thyroid collar will be used on all patients for intraoral films. The 
lead apron only (no thyroid collar) is used for panoramic films.

The operator must stand behind the barrier provided for each cubicle. The operator 
must observe the patient through the leaded glass window during the exposure of 
each film.

Infection Control
Universal precautions protect patient and operator from cross-contamination.

Cover x-ray tubehead, exposure switch and headrest with plastic.

Place lead apron and empty instruments/films onto tray before gloving.

Wash hands or use alcohol gel before gloving.

Do not touch anything but films, instruments, patient and covered x-ray equipment 
with gloves on.

Don’t wear gloves outside cubicle.

Dry film packet on paper towel
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After completing films, remove plastic; disassemble instruments. (Gloves on).

Remove gloves and clean hands with alcohol gel or soap/water.

Remove apron.

Disinfect if needed. (Wipe those areas that were touched and not covered with 
plastic).

For the panoramic machine: Use gloves when placing and removing 

bitestick cover. Wipe down bitestick, chin rest, forehead positioner and 

lateral head positioners with Birex.


Object Localization
Radiographic Definition: Objects closer to the film (lingual) will have sharper 
outline.

Right-Angle Technique (Occlusal film): Localizes objects in the buccolingual 
dimension.

Buccal Object Rule
SLOB Rule (Same Lingual Opposite Buccal): Compares object 
movement with tubehead movement.

Two films required with different horizontal or vertical angulations.  As the 
tubehead is moved, the beam remains centered on the area of interest. This 
requires a change in horizontal or vertical angulation. If the tubehead moves 
mesially, the beam will be directed more distally; if the tubehead moves 
distally, the beam will be directed more mesially. In the vertical direction, the 
beam is angled downward when the tubehead is raised and it is angled 
upward when the tubehead is lowered.



If the tubehead moves forward (mesial), the image of a lingual object   will  


also move forward (mesial) on the film (same direction). The image  of a 


buccal object will move in the opposite direction; in this case it would move 




distally. The movement of the lingual or buccal object is compared to objects whose locations are known; this will usually be an erupted tooth. Thhis SLOB Rule can also be applied when there is tubehead movement in a vertical direction. The tubehead will move down from a bitewing to a mandibular periapical. Lingual objects will appear to move down also (Same direction).



