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Progression of Atherosclerosis in Native Coronary Arteries
Pathologic Wirmani B, et al. ATVB2000;20:1262
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Pathologic Intimal Thickening (PIT) without Macrophages
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Not feasible to differentiate between PIT and Fibroatheroma (thick or thin) by OCT or IVUS




Pathologic Intimal Thickening (PIT)

with Macrophages
Histology 'IP g9
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Early Fibroatheroma
OCT
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Fibroatheroma (FA) with macrophage infiltration

into fibrous cap
Histology OCT

IVUs

Because lumen is severely narrow this type of lesion on OCT is li
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TCFA with Cholesterol Crystals

Histology OCT (OFDI)

IVUS

Macrophage
infiltration

Macrophages

signal ¥

Cholesterol
crystals

Cholesterol crystals

Diffuse hyperintense areas may represent cholesterol crystals by OCT but nor with IVUS




¥ TCFA with Intraplaque Hemnrrhage
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Plaque Rupture

oCT

b

Fibrous cap
C' mnckges = 0l pwrn
7,
F Signak-poor, - r
dif fuse bardér " F
i o g ..\ﬁ.
i ey ) -
. - ] A iﬁ Esha
iR ([ - l(_ W ‘lfenustion
L = _. '+ i "_;‘-.- : r‘I f
s g - .
I % e

5 IR 1
Swgnakrch Esion -
walk allénuadion r o .’




Plaque Rupture
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Healed Plague Rupture and New Fibrous Cap
-z Hist_r:nquy OCT
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Fibrocalcific Plaque
Histology ocT IVUS
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Calcification can be identified by both OCT and IVUS




Components of Atherosclerosis and Imaging by OCT/IVUS

Histologic Tissues ocCT IVUS
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Best Tool to Determine Neoatherosclerosis
OCTor IVUS ?



Incidence and Timing of In-stent Neoatherosclerosis
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Another F".:-lt!‘11t.ﬂ..'.':11,|r of LST Neoatherosclerosm

Unlike native coronary
arteries, 'lipid pool does not
seem to be the precursor of
neoatherosclerosis in the in-
stent area.

Meoatherosclerosis begin
with the accumulation of
foamy macrophages within
neointima. Apoptosis of
macrophages leads to the
formation of a necrotic core.

Meodified fromNakazawa G, et al JACC 2017



Foamy Macrophage Accumulation on Luminal Surface
72-year-old female, BMS (Palmaz-Schatz stent) implanted in proximal RCA ~10 years antemortem
OCT Histology
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MNecatherosclerosis: Newly formed atherosclerctic change within the necintima.
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Neoatherosclerosis with Necrotic Core

Histology T OCT/OFDI IVUS
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Neoatherosclerosis can be identified by OCT as dark area within necintima,
frequently accompanied by bright signals from macrophages or cholesterol
crystals, however, it seems difficult for IVUS because of low resolution and
artifacts from metal struts.




Calcification within the Neointima
72-year-old female, BMS (Palmaz-Schatz stent) implanted in proximal RCA 10 years antemortem
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Speculative Pathway of Neoatherosclerosis
Different from Atherosclerosis in Native Coronary Artery
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Limitations of OCT to Identify
Neoatherosclerosis



Limitations in Identification of Neoatherosclerosis
by OCT

i) Presence of macrophages prevent accurate diagnosis
of deep tissues because of signal attenuation.

OCT-derived TCFA Macrophage accumulation on
like appearance ?? fibrous neointimal surface



Limitations in Identification of Neoatherosclerosis
by OCT

ii) Lipid, fibrin, and organized thrombus exhibit similar
dark appearance (layered or heterogeneous) when they
exist within neointima (not adjacent to lumen).
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Summary and Conclusions

In-stent neoatherosclerosis occur both in BMS and
DES; however, for DES implants it is observed more
frequently and at an earlier time point as compared to
BMS. Foamy macrophages play aa important roles in
the progression of neoatherosclerosis than in native
coronary artery (likely similar to vein graft).

OCT appears to be a better tool for the detection of
neoatherosclerosis than conventional IVUS.

However, the complexity of histology in human
coronary arteries does not always allow direct
interpretation of neointimal tissues, especially in the
presence of fibrin, organized thrombus and foamy
macrophages.
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Incidence of Foamy Macrophage Clusters
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Incidence of Fibroatheroma
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Incidence of Thin-cap Fibroatheroma or Plague Rupture
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