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Progression of Human Coronary Atherosclerosis
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Comparison of Different Imaging Modalities
for Assessment of Coronary Artery Disease
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OCT Images of Coronary Atherosclerotic Plagues
Fiprous plaque Fibrocalcific plaque Lipidic plaque
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Plague Progressmn From PIT (LP) to Flbroatheroma (NC)
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FA=fibroatheroma; LP=lipid pool; NC=necrotic core; PIT=pathologic intimal thickening

Otsuka F. et al. Nat Rev Cardiol. 2014;11:379-89



Pathologic Intimal Thickening (PIT)

without Macrophages

Histology OCT
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Pathologic Intimal Thickening (PIT)
with Macrophages
Histology OCT IVUS
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Early Fibroatheroma

Histology OCT
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Late Fibroatheroma with macrophage infiltration into

fiborous cap
Histology OCT IVUS
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NC=necrotic core Otsuka F. et al. Nat Rev Cardiol. 2014;11:379-89



TCFA with Cholesterol Crystals
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Y TCFA with Intraplaque Hemorrhage
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TCFA-like Image by OCT
OCT Histolog
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Serial Sections of Coronary Plaque Erosion

38F, Sudden Coronary Death Victim
Proximal LAD —M8MMM>

Distal

Plaque erosion accounts for 30-35% of coronary thrombi in sudden coronary death.
The underlying plaque in erosions consists of PIT or fibroatheroma, which is rich in
smooth muscle cells in a proteoglycan matrix, and there is an absence of endothelial
lining. The erosion lesions are infrequently calcified.




Can plaque erosion be identified by OCT/OFDI?
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Fineschi M, J Cardiovasc Med 2013 [Epub ahead of print]

** Thrombus may obscure the underlying plague morphology.
¢ Currently, no distinct morphological features of erosion-prone
plaques have been identified.




Multiple Simultaneous Plaque Erosion

34-year-old man
with history of
smoking and
untreated
hyperlipidemia
who had suffered
from epigastric
pain and was
found dead at
home.

In 3 Coronary Arteries

Yahagi K, et al. JACC Cardiovasc imaging. 2014;7:1172-4



Calcified Nodule

67M, Prediabetic, BMI=41.1, Mid RCA
A N | B S

The least frequent
lesion of coronary
thrombi (2-7%) in
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death
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Nodular Calcification and Calcified Nodule on OCT/OFDI
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However, the precursor lesions of
calcified nodule remain to be clarified.
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Calcified Nodule as Detected by OCT
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Healed Plaque Rupture and New Fibrous Cap
asieiene. OCT
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Healed Plaque Rupture
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Fibrocalcific Plaque
Histology OCT
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OFDI Can Detect Macrophage and Cholesterol Crystal

Histology OFDI IVUS
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Terumo OFDI Study: Co-registration with Histology
Histology OFDI IVUS IB-1IVUS
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Detection of Plague Morphology by OFDI

360 histologic cross-sections from 27 human coronary arteries
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All Plaque (n=360)

OFDI alone

60.9%
(38.8 - 79.5%)

98.8%
(96.8 - 99.6%)

77.8%
(51.9 - 92.6%)

97.4%
(94.9 - 98.7%)

IB-IVUS alone

50.0%
(29.6 - 70.4%)

98.2%
(96.0 - 99.3%)

66.7%
(41.1 - 85.6%)

96.5%
(93.8 - 98.1%)

Combination of
OFDI and IB-IVUS

100.0%
(65.5 - 100.0%)

97.7%
(95.4- 98.9%)

55.6%
(31.3 - 77.6%)

100.0%
(98.6 - 100.0%)

IB-IVUS




Summary: What we cannot see with current imaging
OCT/OFDI provides high resolution images and is considered to be the best tool in

identifying detailed structures of coronary plaques. © Well identified
Coronary thrombosis QO Identified with limitation
© Plaque rupture May not be identified
O Erosion The precursor lesions

O Calcified nodule (/. Nodular calcification) } remain to be determined.

PIaque progression
Lipid pool (PIT) vs. necrotic core (fibroatheromas)
O Extracellular matrix (collagen, proteoglycan etc.)
© Foamy macrophages
O TCFA (but need to differentiate it from superficial macrophages and TSD)
Intraplaque hemorrhage
O~ Healed rupture
Macrophage subtype
Smooth muscle cell phenotype

Vascular responses to stents
(© Strut coverage and apposition
(O Hypersensitivity reaction
O~/ Fibrin deposition
O~/ Organized thrombus
O In-stent neoatherosclerosis (macrophages, necrotic core)
Regenerated endothelium

Further innovation is definitely needed! O Path



Acknowledgments

Funding
CVPath Institute Inc.

CVPath Institute

Kazuyuki Yahagi, MD
Hiroyoshi Mori, MD
Oscar D. Sanchez, MD
Tobias R. Koppara, MD
Elena Ladich, MD
Robert Kutz, MS

Ed Acampado, DVM
Youhui Liang, MD
Abebe Atiso, HT

Jinky Beyer

Giselle Magsalin
Hedwig Avallone, HT
Lila Adams, HT
Hengying Ouyang, MD
Frank D Kolodgie, PhD
Harry Davis, MD
Micael Joner, MD

—

CVP

A

ath

-‘

yres wottett
catavanie Milysck
gy bt B = gniee
i U L

VAN A

T
Aastitute, Inc.

‘;):; Baltimore
& Washington
International

O Path



