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The exponential of imaging….
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Past/Present/Future

• Parenchyma
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• ILD

• Vasculature
• Pulmonary embolism
• Vasculopathy

• Airways
• Mucus Plugs
• Bronchiectasis

• Lung Cancer
• Body Composition
• Intrinsic Susceptibility



Emphysema



NETT Results: Mortality 
Upper-lobe disease and low exercise capacity
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    139        121         93          61           17        LVRS   

  151        120         85          43           13     Medical 

P=0.005

High-risk patients excluded

P = 0.005
RR = 0.47
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NEJM 2003;348:2059-73.



Endobronchial Valves

NEJM 2010;363:1233-44.



Response to Therapy

Lancet 2015;386(9991):360-8.



AJRCCM 2018;198(5):e44-e68.

Interstitial Lung Disease



NEJM 2011;364:897-906.

Interstitial Lung Abnormalities (ILA)
• 3-7% of adults over 50
• Subtypes are progressive
• Associated with MUC5B
• Associated with adverse outcomes

• All cause and respiratory 
mortality

NEJM 2013;368:2192-2200.

JAMA 2016;315:672-681.

Interstitial Lung Abnormalities



AJRCCM 2019;200:175-183.

Interstitial Lung Abnormalities



Collagen-Targeted PET

AJRCCM 2019;200(2):28-261.

Pliant Press Release, May 2024
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Pulmonary Embolism



CTEPH – Balloon Therapy



CTEPH – Balloon Therapy



RV: 167ml    RV: 134ml
LV: 119ml    LV: 165ml

Pre Post

Response to Ultrasound Assisted Catheter Based 
PE Therapy (EKOS) SEATTLE II



Chest 2021;160(6):2220-2231.

At Risk for PAH?
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Mucus Dysfunction



Mucus Plugs - Asthma

JCI 2018;128(3):997-1009.



Mucus Plugs - Asthma

AJRCCM 2022;205(9):1036-1045.



A B

FEV1 % pred (-
6%)

 Emphysema (OR=2.6)

 HRQL (-4.9)

Clinical Impact 

Persistence of mucus plugs 

-67% at 1 year

Prevalence of 
mucus plugging in COPD
25%-67%

Okajima, Chest 2020; Dunican, AJRCCM 2021



Airway Disease - Asthma

AJRCCM 2018;197:878-884.





Bronchiectasis

Breathe; 15:190-197.



Bronchiectasis

Breathe; 15:190-197.



Bronchiectasis

Breathe; 15:190-197.
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AJRCCM 2020;202:241-249.

Lung Cancer 



AJRCCM 2008;178:738-744.

Lung Cancer
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Bone Mineral Density

N=3321 current and ex-smokers in 

COPDGene

Low volumetric bone mineral 

density (vBMD)

 58% of all subjects

 84% of subjects with very 

severe COPD

Males had greater risk of low 

vBMD (-2.5 SD below young 

adult mean by QCT)

Males with more vertebral 

fractures

Jaramillo et al. Annals of ATS 2015
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Trajectories of Lung Function

AJRCCM 2018;198(4): 440-446.



Innate Lung Structure?

J. App. Physio. 2014



“Featureless” Image Analysis
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Am J Respir Crit Care Med, 2018



Thank you!
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