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• What is functional imaging?

Definitions

Potter Stewart
US Supreme Court Justice

1964 Jacobellis vs. Ohio

“I shall not today attempt further to define 

the kinds of material I understand to be 

embraced within that shorthand description 

of ["hard-core pornography"], and perhaps 

I could never succeed in intelligibly doing 

so. But I know it when I see it, ……….[“

functional imaging



Functional: Imaging pathophysiology and metabolism  
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The PROMISE of 
PRECISION medicine



Functional Imaging:  18FLT uptake in treatment monitoring

FLT PET  Jeraj et al



Janie Lee, MD RSNA Clinical Trials Workshop 2017



Caution: The perils of functional imaging
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• Macrostructure “Anatomical” Imaging
• Microstructure Imaging



Magnetic Resonance

Unrestricted © Siemens Healthcare GmbH, 2018

7T

Clinical TOF 1.5T vs 7T

0.2x0.2x0.3 mm30.7x0.7x0.7 mm3

1.5T



Do more with less: 

Deep learning for low dose CT reconstruction

Data acquisition system: GE HD 750
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Its our history, our culture, and what makes 
our field attractive to new entrants



Coronary stent restenosis: MDCT
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Image courtesy of Canon Medical Systems Corporation



PET/MRI: MRI Diffusion and 18F DCFPyL PET

Courtesy of Steve Cho, University of Wisconsin - Madison
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Better functional imaging



Date of download:  11/10/2018
Copyright © 2012 American Medical 

Association. All rights reserved.

From: Diagnostic Accuracy of Fractional Flow Reserve From Anatomic CT Angiography

JAMA. 2012;308(12):1237-1245. doi:10.1001/2012.jama.11274

Figure Legend: 
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The POTENTIAL of 
POPULATION imaging



Automated CT interpretation for opportunistic 

cardio-metabolic screening

Courtesy of Perry Pickhardt, MD, University of Wisconsin - Madison



3 months later

BMD Screening for Osteoporosis



• Preliminary work from L1 HU:

Automated Interpretation at Abdominal CT

99.8% success rate



The answer: Where should we invest?

Function Structure

BOTH!



University of Wisconsin
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Department of Radiology





Theranostic Applications

Chatalic KLS et al. J Nucl Med 12/2015


