
The Role of the Medical Physicist in the Digital Era 
 
Understanding Digital Modalities: Image Quality and Dose 
Controlling image quality and dose on digital radiographic (DR) systems presents a new 
challenge to the practicing diagnostic medical physicist. Digital imaging systems have much 
wider dynamic range than we are accustomed to with film-screen imaging and depend almost 
entirely on post-processing instead of image receptor speed and gamma to control contrast. This 
means that we have to start paying attention to exposure index values instead of image brightness 
and contrast when evaluating the adequacy of performance. Without careful attention to 
exposure indices there is also the increased likelihood that patient dose will escalate.  

Automatic exposure control (AEC) systems used with DR still need to be calibrated. Since these 
digital image receptors exhibit different energy sensitivity than do typical fluorescent screens, 
calibration settings that worked well for film/screen may not work well for DR. Because the 
image contrast and density (or brightness) are decoupled from the image acquisition, the AEC 
calibration and assessment process involves evaluation of raw image signal values instead of 
optical densities to confirm proper operation. 

The system’s ability to recognize the data associated with the image histogram within its full 
dynamic range is crucial to proper automated image processing and the establishment of correct 
window/level settings. This algorithm may become confused if the patient’s exit exposure 
spectrum is not close to what the system expects. Patient size and surgical modifications may 
cause problems in recognition of these values of interest. Patient positioning can also be a 
problem if the air peak is lost from the spectrum. Over-collimation and the presence of gonadal 
shields and prostheses can add peaks to the spectrum that do not belong. In order to assess image 
quality issues, the medical physicist needs to understand these processes and how they affect a 
particular DR system. It may also become necessary to create customized image processing 
strategies for special patients like pediatrics and patients with prosthetic devices. 

 

Educational objectives:  

1) Identify the most fundamental image quality and dosimetry issues that need to be understood 
in order to properly support a digital radiographic system in a PACS-based clinical operation. 
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