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Background

Â Recent CV mortality decreasing, still leading cause of 

death

Â Complications from CAD most frequent mechanism

ÂMultiple treatment/interventions available for AMI, thus 

reducing mortality 

Â However, preventing AMI still remains priority



Background

ÂAtherosclerosis is systemic disease process, AMI 

focal manifestation

ÂPath studies indicate certain plaques more prone 

to AMI

ÂGiven rise to idea of ñvulnerable plaque,ò i.e. 

plaque at high risk of erosion/rupture and 

subsequent thrombosis leading to coronary event



Background

ÂDetection prior to rupture could theoretically 

allow intervention to prevent ACS

ÂRecent literature replete with articles 

investigating imaging modalities for detection of 

vulnerable plaque (MRI, OCT, CTA, NIRS)

Â Intravascular UltrasoundðVirtual Histology



Pathology of Vulnerable Plaque

ÂMost common plaque associated with thrombus 

formation on pathologic exam (TCFA)

ÅFissured

ÅRuptured

ÅThin fibrous cap

ïMacrophage/T lymphocyte infiltration

ïLack of smooth muscle cells

ÅLarge lipid core

ïCholesterol clefts, foam cells, necrotic cellular debris, 

microcalcifications



Pathology
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What is IVUS?

ÂCatheter with small ultrasound transducer at distal 

tip

ÅPositioned in coronary artery over guidewire

ÅTransducer advanced distal to lesion of interest

ÅPulled back over guidewire through ROI

ÂEmits ultrasound signal and receives reflected 

(backscattered) signal



IVUS

Âhttp://www.youtube.com/watch?v=sRQ5rykOI_Y

ÂBackscatter signal processed into 2D image

http://www.youtube.com/watch?v=sRQ5rykOI_Y


IVUS

ÂFirst used in late 1980ôs, primarily to guide 

coronary interventions, analyze ambiguous 

angiographic regions, evaluate in-stent restenosis, 

transplant vasculopathy

ÂAllows accurate determination of lumen size, 

vessel size, and atherosclerotic plaque burden

ÂHowever, conventional grayscale IVUS does not 

allow accurate determination of plaque 

composition



IVUS-Virtual Histology

ÂExplanted human coronary arteries, placed in 

dissecting tray, perfused with fluid ~100 mm Hg, 

imaged with IVUS

ÂRegions with substantial plaque identified, 

marked with suture and sectioned/stained for 

analysis

ÂFour major plaque components defined based on 

histologic appearance



Plaque Components



IVUS-Virtual Histology

Â IVUS backscatter signal from corresponding 

histology section analyzed using advanced 

mathematical techniques and correlated to plaque 

components



IVUS-Virtual Histology
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