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Lecture 4


Panoramic Radiography Technique

Extraoral Radiography




      Processing and Duplicating

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


List the steps to be followed in properly positioning a patient for panoramic 

radiography.

           Identify the common errors seen on panoramic films and explain how to correct these 


errors.


Identify the names and functions of the equipment used in extraoral radiography


List the indications for each of the following extraoral


projections:



Lateral oblique jaw



Lateral skull/cephalometric







     

Posteroanterior (PA) skull/cephalometric



Waters



Submentovertex

 
Reverse Townes


Know the basic techniques for the above films, including:



Film position



Head position

  

Alignment of central ray


Describe the formation of the latent image

 
List the basic steps in radiographic processing

 
Identify the attributes of a good darkroom


 
Identify the types of safelights 


List the components of the developing and fixing solutions and describe the functions 


of each


Compare automatic and manual processing


Describe the process of duplicating radiographs

Panoramic Technique
There are many different types of panoramic machines available. However, the basic positioning of the patient is the same for each machine. The patient is instructed to remove all jewelry, dentures, hair ornaments, hearing aids, etc. Before setting up the patient, the film/cassette must be loaded, a bite-stick cover placed, and any necessary adjustments made to the machine. The lead apron is then placed on the patient (No thyroid collar is used in extraoral radiography). After raising or lowering the machine to the proper height for the patient, the patient is positioned as follows:
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The patient is instructed to place the front teeth in the notch of the bitestick. 
This positions the front teeth in the focal trough. Severe Class II or Class III 
patients are aligned so that the incisors are evenly spaced on either side of the 
notch. The bitestick is replaced by a special chin rest for edentulous patients.

Adjust the tilt of the head until the Frankfort Plane is parallel to the floor. 

(The Frankfort Plane is represented by a line drawn from the top of the ear 
canal to the bottom of the eye socket).

Make sure the midsagittal plane is centered. (The midsagittal plane is 
represented by a line drawn from center of chin through tip of nose).

Make sure the patient is standing very straight (No slouching).


When the patient is properly positioned, the patient is instructed to place their 

tongue in the roof of the mouth. The exposure is then completed. Exposure 

factors are set automatically. (Many machines require adjustments depending 

on the size of the patient. Check the manufacturer's instructions).


Panoramic Technique Errors

Teeth too anterior: Anterior teeth in front of notch in bitestick, moving 
them closer to the film, farther from the tubehead. Anterior teeth narrower 
(less magnified), blurred.

Teeth too posterior: Anterior teeth behind notch of bitestick, moving them farther from the film, closer to the tubehead. Anterior teeth wider (more magnified), blurred.

Head turned to side: When the head is turned to the side, one side will 
be closer to the film (the side to which the head is turned) and one side 
will be farther from the film. This results in widening of the teeth and ramus 
on one side (increased magnification), narrowing on the other side 
(decreased magnification).



Head tipped down too much: If the head is tipped down too much, with 


the Frankfort Plane angled downward, the mandibular incisor roots will be 


shortened and the mandible has an exaggerated V-shape.

Head tipped up too much: If the head is tipped up too much, with the 
Frankfort Plane angled upward, the hard palate will be superimposed over 
the roots of the maxillary teeth and the mandible will have a “squared-off” 
appearance.

Ghost Image: A secondary image produced on a panoramic film by a 

dense object (earring, hearing aid, ramus, etc.). The ghost image appears 

on the opposite side of the film. For example, if a patient has an earring in 

the left ear, the actual image of the earring will appear on the left side of 

the film; the ghost image will appear on the right side. The ghost image 

will have the same shape and orientation, be less distinct, will appear 

larger, and is projected higher on the film. Only objects located between 

where the tubehead starts and where the tubehead stops can produce a 

ghost image.
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Lead apron: If the lead apron is placed too high on the back of the 
patient’s neck, a clear (white), dome-shaped area will appear on the 
radiograph, usually in the bottom center. No radiographic anatomy is 
visible in this area.









Spinal shadow: If the patient is slouched, the spinal shadow will appear 
as increased radiopacity extending various distances up through the 
center of the film. Anatomy may still be slightly visible, but it is hard to 
interpret things clearly in this area.

Palatoglossal air space: If the patient does not maintain contact between 
the tongue and palate during the panoramic exposure, a radiolucent 
shadow will appear over the roots of the maxillary teeth. This makes it 
harder to diagnosis radiolucent lesions in this area.

Static electricity: may appear as tree-branch pattern, dots or lines; 
caused by removing film too quickly from cassette or film box, creating 
static discharge.

Failure to remove dentures, retainers, tongue rings, glasses, etc..

Patient movement.



Double exposure
Under- or over-exposure results in lighter or darker film.

Extraoral Radiography (Non-panoramic)
Types: Cephalometric, Skull, TMJ

Equipment










X-ray machine


    
Standard intraoral unit: Fixed anode 

Panoramic unit with Cephalometric attachment: Preferred for 
routine extraoral radiography for Ortho, Surgery. A pan machine by 
itself can only be used for panoramic films.










 Head positioner/cassette holder: simplifies correct positioning of        

 head and film.

 Cassettes/Films








 Intensifying screens (2); usually rare earth

 "Screen" film (T-mat or Ektavision + Rare Earth)

 Size: 8" x 10"

Grid: Series of lead strips embedded in aluminum; reduces amount of 


scatter radiation reaching film. Placed between the patient and the film.

Reference Planes

 Frankfort Plane (FP): line connecting the inferior border of the orbit and the top of the external auditory canal




 Midsaggital Plane (MSP): line running vertically through the middle of the head, dividing it into right and left halves.
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Lateral Skull/Cephalometric
Lateral Skull used to check for trauma, disease or developmental        
abnormalities.



Lateral Cephalometric used to assess facial growth (ortho) and as a



          pre- and post-treatment record (oral surgery, prosthetics)

Film Position: Film positioned horizontally in a film-holding device. (Plane of film perpendicular to floor). Film positioned a set distance     



away from MSP for uniform magnification for all films taken. 

Head Position: The side of the face is next to the cassette with the FP parallel to the floor. MSP perpendicular to the floor and parallel to the 



cassette. Head centered on film.




X-ray beam: Directed toward center of film and perpendicular to film. 



An extraoral x-ray unit is usually used.

For the lateral cephalometric film, the soft tissue outline of the anterior portion of the face is desired. This is accomplished by placing a wedge filter at the tubehead or at the film.

PA Skull 
Same indications as for lateral skull/ceph.

Film Position: Film positioned vertically in a film-holding device (Plane of 

film perpendicular to floor). Film positioned a set distance away from MSP for 
PA ceph. A grid should be used.

Head Position: Patient facing film with FP parallel to floor; MSP 

perpendicular to floor and to film. Head centered on film.

X-ray beam: Directed toward center of film and perpendicular to film. 
Extraoral x-ray unit used.

Waters (Sinus view)

Evaluation of maxillary sinus.

Film Position: Film positioned vertically in a film-holding device (Plane of 
film perpendicular to floor). A grid should be used.

Head Position: Patient facing film with chin against cassette and tip of 
nose approx. one inch away from cassette.  MSP perpendicular to floor 
and to film. Head centered on film.

X-ray beam: Directed toward center of film and perpendicular to film. An 
extraoral unit is used.

    
Submentovertex
Identify the position and orientation of the condyles; check for fractures of 
zygomatic arch.

Film Position: Film positioned vertically in a film-holding device (Plane of 
film perpendicular to floor). A grid should be used.
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Head Position: Head tipped back with FP perpendicular to floor; MSP 
perpendicular to floor. Head centered on film.

X-ray beam: Directed toward center of film and perpendicular to film. 
Extraoral unit used.

For zygomatic arches, exposure time should be reduced to one-third of 
normal submentovertex time.

Reverse Towne’s
Identify fractures of condylar neck, ramus.

Film position: Film positioned vertically in a film-holding device (Plane of 
film perpendicular to floor) A grid should be used.

Head Position: Patient facing film with head tipped down and mouth open 
as much as possible. MSP perpendicular to floor and to film. Head centered 
on film.

X-ray beam: Directed toward center of film and perpendicular to film. 
Extraoral unit.


General Guidelines for Extraoral film
MSP perpendicular to floor for all extraoral films

Plane of film perpendicular to floor for all films

8" x 10" film used routinely

Long axis of cassette horizontal for Lat. Ceph.; vertical for all 



others

X-ray beam always centered on film; always perpendicular to 

film



 Extraoral x-ray machine preferred for all films
Processing

Darkroom
Light-tight

Hot/cold water

Clean

Adequate size
Safelight
Morlite (ML-2): Orange filter; D-speed film only
GBX-2: Red filter; intraoral, extraoral and duplicating films (All films).

Positioned at least 4 feet above area where films are unwrapped; maximum 
15 watt bulb.

Improper safelighting may cause film fogging (increased overall film 
density).

New Kodak LED safelight provides twice as much light as conventional 
incandescent safelights.
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Latent Image: The pattern formed by the interaction of x-rays with the silver halide 
crystals in the emulsion of the x-ray film (Undeveloped image). Development 
centers are created in the silver halide crystals when x-rays contact the crystals.

Basic steps of processing:



Developing



Rinsing (Manual only)



Fixing



Washing



Drying

          Processing Solutions
Developing Solution
Developer: Converts exposed silver halide crystals into black 
metallic silver grains.

Preservative: protects developer from being oxidized by air.

Activator: Provides alkaline solution needed by developer; also 
softens gelatin.

Restrainer: Slows rate of development of unexposed crystals.

Fixing Solution
Clearing agent: Dissolves and removes unexposed silver halide 
crystals from emulsion.

Acidifier: Neutralizes any alkali from developer.

Preservative: Inhibits decomposition of clearing agent.

Hardener: Hardens emulsion so film can be handled. 

Processing Procedures
Manual Processing
Check levels and temperature of solutions and stir frequently.




Replenish 8 ounces per gallon daily, up to 30 films. Add one             



ounce replenisher per 4 films over 30 ( e.g., for 50 films you would 



add 5 ounces to the 8 to make a total of 13 ounces). 



Develop intraoral films for five minutes at 68 degrees. (Increase 



temperature, decrease time).




Rinse films 30 seconds. Agitate continuously.

Fix films for 4 minutes. Agitate films intermittently (5 seconds 
every 30 seconds)

Wash in running water for 10 minutes.

Hang films to dry.



Automatic Processing
Developer, fixer, rinse, dry (No rinse between developer/ fixer).

Films emerge from processor ready to be mounted (5 min.)

Ideal temperature: 83 degrees F.

Replenish 8 ounces per gallon daily, up to 30 films. Add one ounce 
replenisher per 4 films over 30 ( e.g., for 50 films you would add 5 
ounces to the 8 to make a total of 13 ounces). 
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Using daylight loader eliminates need for darkroom. (Intraoral films 
only; panoramic films need to be processed in a darkroom). Must be 
in area of subdued lighting.

Use Roller Transport Clean-up Film daily to clean rollers 

Clean processor at every solution change (every 2-4 weeks).  Clean 
rollers with warm water and soft brush.

Processing Errors
Dark Film
Solutions too warm

Too much time in developer

Developer concentration too high

Light leaks or incorrect filters



Light Film
Solutions too cool

Short development time




Under-replenishment

Contaminated developer

Excessive fixation



Dark spots on film: Developer contamination before processing.

White spots on film: Fixer contamination before processing or air bubble 
stuck to film.
Yellow or brown stains: Inadequate washing, depleted chemicals.

Sharply demarcated areas that are darker or greener than rest of film: Films 
stuck together during processing.

Straight black lines: Dirty rollers.

Black "lightning": Static electricity.

Duplicating
Original film placed between light source and duplicating film. (Emulsion side of 
duplicating film next to original).

Original films must be in tight contact with duplicating film.

Duplicating film is a direct positive film. It is single emulsion.

Increased light: duplicate film lighter; decreased light: duplicate film darker.

Safelight filter must be red (GBX-2, LED).

Very sensitive to dirt, fingerprints.




