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Objectives

• Review current terminology

• Identify key histopathologic findings 

for development of classification of 

CAV

• Develop protocols for specimen 

handling, dissection, staining

• Develop criteria and terminology for 

CAV



Published Terms

• Coronary Allograft Vasculopathy (CAV) 

• Cardiac Allograft Vasculopathy (CAV)

• Transplant Allograft Vasculopathy(TAV)

• Transplant Coronary Artery Disease (T-

CAD)

• Graft Vascular Disease (GVD)

• Graft Coronary Disease (GCD)

• Transplant Vasculopathy (TV)

• Graft Coronary Vascular Disease (CVD)

• Chronic Rejection

• Accelerated Coronary Artery Disease

• Allograft Vasculopathy

• Allograft Arteriopathy

• Transplant Coronary Disease

• Cardiac Transplant Arteriosclerosis

• Accelerated Graft Arteriosclerosis

• Transplant Atherosclerosis

• Accelerated Atherosclerosis



Unresolved Issues 

• CAV as epicardial disease +/- intramyocardial compartment

• Rarely the intramyocardial component predominates

• What about the vasovasorum, aorta, veins/venules and 

microvasculature?

• Should we consider 2 groups: 1. arteries to aorta +/- venous 

elements; 2. microvasculature including intramyocardial arteries 

and arterioles

• Can we recognize early versus late changes? Is there a 

morphologic spectrum?

• How do we approach mixed CAV and native ATS?

• Are pediatric and adult CAV lesions the same?



Unresolved Issues

• Do we focus exclusively on the intima?

• Is there a morphologic spectrum in intima? 

• Is it temporal: early vs. late changes

• Are lipid-rich lesions part of CAV or ATS?

• How to handle mixed lesions? Which came 

1st?

• Are there medial and adventitial lesions that 

are unique to CAV?



Aim of Classification
• Is the goal a descriptive set of categories alone?

• Is there a managerial  or pathogenetic component? e.g., correlation 

with angiographic data, animal models, etc

• How do we incorporate macroscopic and microscopic findings?

Mehra MR et al. J Heart Lung Transplant 2010; 29:717-27



Lipid-Rich CAV    vs    Fibrous-Rich CAV



Maziar Rahmani et al. Circ Res. 2006;99:801-815

CAV vs AS



Loupy A ey al. AJT 2016; 16:111-120
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Stanford Study 1989

• Luminal Narrowing: 0-25%, 26-50%, 51-75%; >75%

• Classification:

– No Intimal Thickening

– Fibrous Intimal Thickening of Proximal to Mid 

Epicardial arteries

– Diffuse Necrotizing Vasculitis

– Fibrofatty ATS plaques of Proximal to Mid epicardial 

arteries

– Diffuse Fibrous Intimal Thickening +/- ATS plaques

Johnson DE et al. J Heart Transplant 1989; 8:349-59





Berry GJ et al. J Heart Lung Transplant 1993; 12:S309-S19







Lu W-h et al. J Heart Lung Transplant 2011; 30:1044-50 



Angelini A et al. Virchows Arch 2014; 464:627-635





Atherosclerotic (ATS) Lesions 



Adventitial Lesions in CAV

• Nodular (“Epicardial Quilty lesions”) vs 

diffuse inflammatory infiltrates

• Inflammatory and fibroproliferative changes 

in the vasovasorum

• Role in remodeling and pathogenesis of 

CAV is largely unknown

• Huibers MMH et al. Am J Transplant 2017; 

17:246-54. “Ectopic Lymphoid Structures”



Points for Discussion

• Solitary term for allograft lesion

• Protocol for handling re-transplant and 

post mortem specimens

• Components of a  classification 



Cardiac Allograft Vasculopathy

• A. Fibrocellular Proliferative Type

– Inflammatory Cell Rich: +/- plaque disruption/thrombosis
• Lymphocyte Predominant

• Lipid cell Predominant

– Inflammatory Cell Poor: +/- plaque disruption/thrombosis

– Fibrotic: +/- plaque disruption/thrombosis

• B. Vasculitic Type

– Epicardial Arteries and Branches

– Intramyocardial Arteries

• C. Atherosclerotic (ATS) Type (AHA or other classifications)

• D. Mixed Fibrocellular Proliferative-Atherosclerotic Type

– Fibrocellular Proliferative Predominant

– Atherosclerotic Predominant

• E. Adventitial-Rich Lesions

– Inflammatory Cell Rich: Diffuse versus Nodular

– Inflammatory Cell Poor


