Chapter 37


Automatic Exposure Controls

Automatic Exposure Control

· Referred to in practice as “phototiming”

· Modern equipment uses ionization chambers rather than photocells (“cells”)

· 1942 - Introduced by Russell H. Morgan 

Automatic Exposure Control

· Eliminates need for radiographer to select time and therefore mAs

· Technologists select 

· kVp (to control contrast) 

· Detectors activated (to control density)

· AEC dependency

Ionization Chambers

· AEC devices provide a diagnostic quality image only for structures positioned directly above the ionization chambers

Ionization Chambers

· Positioning is crucial

· Ionization chambers must be located

· Target tissue must be accurately positioned

Determining Configurations

· Actual location can be determined by making high contrast exposure of a film without a phantom

Determining Configurations

· Plastic inserts for collimators

· Only accurate at intended SID

· Often noted on a corner of the insert

Controlling Configurations

· Activation of one to three ionization chambers

· Operational amplifier

· Receives and averages signal from each chamber 

· Terminates exposure once intensity is achieved

Configuration Example

· Overhead BE film

· All three detectors selected

· Barium located over one of the chambers

· Penetration occurring only at other two sensors

· Resulting image slightly overexposed

Configuration Example

· Overhead BE film

· Only one detector activated

· Barium located over the detector

· Little penetration occurring

· Resulting image greatly overexposed

Density Controls

· Permits adjustment of intensity if necessary to terminate exposure

· Varies length of exposure time

Positioning Skills

· Poor positioning skills result in an increased repeat rate when using AEC

· Numerous occasions where changes in tissue density and contrast may affect the outcome of the image

Positioning Skills

· Skilled radiographers can detect these conditions through direct observation and obtaining an accurate patient history 

Subject Density and Contrast Problems

· Occur whenever an unexpected density is present or an expected density is absent

· Fluid in lungs

· Emphysema

· Osteoporosis

Collimation

· Collimation located close to activated chambers should be avoided

· Collimation within an activated chamber will result in an overexposed image

· Inadequate collimation may result in a light image

Timing Problems

· Minimum response time

· Back-up time

· 150% of the expected time

· Federal law requires automatic termination at 600mAs when working above 50kVp

Anatomically Programmed Radiography (APR)

· Computerized technique charts that use AEC capabilities

· Manual override

Creative Positioning

· Manual technique always provides a repeatable exposure

· AEC leaves the technologist guessing

Creative Positioning

· Care must be used when an activated sensor is not completely covered by tissue

· Requires creative techniques 

· Not advised for use by inexperienced radiographers

