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Background

A Recent CV mortality decreasing, still leading cause of
death

A Complications from CAD most frequent mechanism

A Multiple treatment/interventions available for AMI, thus
reducing mortality

A However, preventing AMI still remains priority
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Background

A Atherosclerosis Is systemic disease process, AN
focal manifestation

A Path studies indicate certain plagues more pron
to AMI

AGl ven rise to I dea of
plaque at high risk of erosion/rupture and
subsequent thrombosis leading to coronary ever
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Background

A Detection prior to rupture could theoretically
allow intervention to prevent ACS

A Recent literature replete with articles
Investigating imaging modalities for detection of
vulnerable plague (MRI, OCT, CTA, NIRS)

A Intravascular Ultrasourad Virtual Histology
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Pathology of Vulnerable Plague

A Most common plague associated with thrombus
formation on pathologic exam (TCFA)

A Fissured
A Ruptured

A Thin fibrous cap
I Macrophage/T lymphocyte infiltration
I Lack of smooth muscle cells

A Large lipid core

I Cholesterol clefts, foam cells, necrotic cellular debris,
microcalcifications
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Patholoo

Figure 2. Thin-cap fibroatheroma. (A) Low-power view of an eccentric coronary plaque showing a thin fibrous cap overlying a relatively large necrotic core;
the vessel was injected with barium (Mowvat Pentachrome, >%20). (B) Immunohistochemical staining reveals numerous CD68-positive macrophages within
the fibrous cap (rose-red reaction product, ¥400). (C) Shows a cellular-rich thin fibrous cap with cholesterol clefts. (D) Staining for alpha-actin positive
smooth muscle cells within the fibrous cap was virtually negative (<400). (Reproduced with permission from Kolodgie FD, Virmani R, Burke AP, Farb

A, et al. Pathologic assessment of the vulnerable human coronary plaque. Heart 2004;90:1385
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What is IVUS?

A Catheter with small ultrasound transducer at dist
tip
A Positioned in coronary artery over guidewire
A Transducer advanced distal to lesion of interest
A Pulled back over guidewire through ROI

A Emits ultrasound signal and receives reflected
(backscattered) signal
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IVUS

A Backscatter signal processed into 2D image

A http://www.youtube.com/watch?v=sRQ5rykO| Y
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http://www.youtube.com/watch?v=sRQ5rykOI_Y

IVUS

AFI rst used I n | ate 19¢
coronary interventions, analyze ambiguous
angiographic regions, evaluatestent restenosis,
transplant vasculopathy

A Allows accurate determination of lumen size,
vessel size, and atherosclerotic plague burden

A However, conventional grayscale IVUS does not
allow accurate determination of plaque
composition
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IVUS-Virtual Histology

A Explanted human coronary arteries, placed In
dissecting tray, perfused with fluid ~100 mm Hg,
imaged with IVUS

A Regions with substantial plague identified,
marked with suture and sectioned/stained for
analysis

A Four major plague components defined based o
histologic appearance
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Plague Components

Fibrous Tissue Necrotic Core

Densely packed bundles
of collagen fibers with no
evidence of intra-fiber lipid
accumulation. No
evidence of macrophage
infiltration. Appears dark-
yellow/green on Movat
stained histology section

and dark green on VH- Highly lipidic necrotic region with remnants of foam cells and

IVUS. dead lymphocytes present. No collagen fibers are visible
and mechanical integrity is poor. Cholesterol clefts and
micro calcifications are clearly visible. Red on VH-IVUS.

Dense Calcium

Focal area of dense calcium.
Appears purple or deep blue
on Movat. Usually falls out of
histology section, but
calcium crystals are evident
at borders. White on VH-
IVUS.

Loosely packed bundles of collagen fibers with regions of
lipid deposition present. These areas are cellular and have
no cholesterol clefts or necrosis present. Increase in extra
cellular matrix. Appears turquoise on Movat stained
histology section. Light-green on VH-IVUS.
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IVUS-Virtual Histology

A IVUS backscatter signal from corresponding
histology section analyzed using advanced
mathematical techniques and correlated to plaqgt

components
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IVUS-Virtual Histology
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