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Medical Imaging 

 World Health Organization 
definition of  diagnostic imaging  
“a means to take pictures of the 
structure and processes of the 
body and make them visible or 
‘accessible’ to the human eye 

 Tremendous advances in imaging 
equipment and techniques 

1917 



From Pictures to Data 
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What is Machine Learning? 
 It is part of Artifical 

Intelligence 

 Find patterns in data 

a) Find patterns that 
reflect properties of 
examples (supervised) 

b) Patterns that separate 
examples 
(unsupervised) 

  

 



New Scientist 



New Scientist 
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The Radiologist and the Image 
 Extract and aggregate 

information from 
a) Clinical repositories 

b) Pathology, Surgical 
reports, Drug history 

c) Patient  

d) Medical Images 

e) Experience  

 Synthesize information 
into actionable report 
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Do Radiologists need Help? 
 

Increasing Exam Volume and 
Complexity 

 Baby boomers 

 Continued technology advances 
provides more information 

 Need for diagnostic quality 
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Broad ML Applications 
 Lesion detection 

 Image Segmentation 

 Shape modeling 

 Image Registration 

 Classification-  

-e.g. benign and malignant 

 Recognition 

 Prediction 

 

 



Image to Image Translation 
CT Denoising with conditional 

Generative Adversarial Network 

5% Dose    cGAN            Full Dose  
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Potential for Personalized Imaging 
 Start with patient clinical details 

-Suggest specific modality and exam   

 Tailor dynamic imaging 
acquisition customized to 
findings found during acquisition 

 Data enabled image 
interpretation with structured 
reporting specific to disease 

 Example 
a) Clot presence, size, location and 

impact on circulation 
b) Determine specific therapy 
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Integrating the Coming Opportunities 
into Clinical Practice 
 New technology develops quickly and provides new 

options but there are no guarantees for relevant results 

 What do we need? 

a) Integrated R and D approaches necessary with strong 
networks beyond single work groups  

b) Recognize connectivity bridges may be required which may 
be trivial in task to ensure we have practical tools, data 
management, usability 
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Integrating the Coming Opportunities 
into Clinical Practice 
What do we need? 

 Focus on reducing costs, improving quality and 
reducing risk to provide motivation 

a) Reduce inappropriateness 

 Open-source or low-cost 

 Integration with other knowledge databases 

 Integration with our technologies 

 App like environment that works with our workstations 
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Conclusion 
The Future isn’t what it used to be-  

     Yogi Berra 

 Fantastic opportunities being rapidly developed 

 Enhanced capabilities coming with potential to reduce 
waste and risk and improve quality  

 Many limitations still present to full integration into 
(radiologist) workflow 




