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• Leveraging CT data unrelated to the clinical indication

– Alternate terms: value-added, fortuitous, incidental, 
serendipitous, and opportuneful screening

• Current relevance related to confluence of factors:

– The objective, data-rich, & generalizable nature of CT imaging 

– The large volume of body CT scans performed in adults

– Emergence of fully-automated explainable AI solutions

– Emphasis on precision medicine & value-added initiatives

Opportunistic CT Screening



– Robust body composition data embedded within all CT scans 

– Analogous manual, semi-, and fully-automated measures

Fat CalciumMuscle BoneLiver

Opportunistic CT Screening



• Osteoporosis

• Cardiovascular disease

• Sarcopenia

• Metabolic syndrome

• Hepatic steatosis & fibrosis

• Organomegaly

• Unsuspected masses, cancers, etc

• Undisclosed genetic conditions

Opportunistic CT Screening

“Cardiometabolic 
body composition 

measures”
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– Fully-automated measures AI biomarkers

– Can be applied to nearly any abdominal (or chest) CT

Opportunistic CT Screening
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• Time-to-Event Plots by Quartile for Predicting Death:
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52M

CTC 2005: “negative” (no polyps)



2005: FRS=5% (low), BMI=27.3
2008: Acute MI 
2013: CVA
2017: Death (Age 64)
Chronological age = 52 years
CT Biological Age = 72 years

2017



59F CTC 2017
(OC perf at age 50) 
FRAX(any) = 6.7%
FRAX(hip)  = 0.5%
Auto Bone = 63 HU
Auto Muscle = -1.7 HU

63 HU

3 months later
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2009 2014 2017

135 HU 121 HU

92 HU 72 HU 63 HU

-1.7 HU

2017



• Expanded study cohorts:

– Broader population-based mixed CT cohort at UW (>150k)

– Expansion to multi-center collaboration: OSCAR (>1M)
• More racial/ethnic/geographic diversity

• Better define normal vs. abnormal (& predictive ability)

• Generalizability across disparate CT vendors and protocols

– Robust predictive models for clinical decision support 

– Application to chest CT

– What about intended (vs. opportunistic) CT screening? 

Future Directions



• Cardiovascular disease

• Osteoporosis

• Diffuse liver diseases

• Cancer frailty

• Organomegaly

• Diabetes/Metabolic Sx

• Overall survival (Biological age)

Value-added Clinical Use Scenarios



• A “biophysical profile” for adults

– Analogous to US-based fetal assessment

• Increasing relevance of “life expectancy”

– Driving many healthcare decisions   

• CT-based biological age 

– Based on our body composition biomarkers

– May outperform existing calculators  

CT Biological Age



• Widespread availability of AI algorithms

• AI acceptance by radiologists, referring providers, & pts

• Generalize results to more diverse patient cohorts

• Appropriate referral networks for patients

• Regulatory hurdles (eg, FDA) 

• Payment models for reimbursement

Challenges to Implementation



• Radiologist and referring provider workload concerns

• Programmatic costs and resource utilization

• Potential for overdiagnosis?  (incidentalomas?)

• Insurance/actuarial implications? 

• Will the findings be acted upon? 

• Will intervention lead to better outcomes?

Potential Harms?



Liver Values: Liver HU: 63.4
Liver Volume: 1642

Muscle Values:     L3 Muscle HU: 44.0
L3 Muscle Area: 122.9

BMD Values: BMD Single-slice HU: 193.2
BMD Multi-slice HU: 179.3

Fat Values:  L3 VAT Area: 81.0
L3 SAT Area: 159.1
L3 VS Ratio: 0.51

Calcium Scoring:  Abdominal Agatston: 579

Chronological Age = 50 years
CT Biological Age  = 30

PJP

2011 2013 2016 2018

Chol (Total) 210 218 208 225

Chol (LDL) 130 144 144 140

2011 2013 2016 2018 2020

Chol (Total) 210 218 208 225 117

Chol (LDL) 130 144 144 140 48



• Area Deprivation Index (ADI): A measure of socio-economic 
disadvantage at the neighborhood level

ESG Connection?



• Abdominal CT is frequently performed for a wide variety 
of clinical indications

• Robust additional data often goes unused in practice

• These relevant measures of body composition can be 
automated for rapid & objective assessment

• Performance equals or exceeds clinical prediction

• Adding value to services we already provide is critical

Summary



Thank 
You
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