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Abstract: Optical coherence tomography (OCT) is a high resolution (10-20 pym) imaging modality that provides
microscopic visualization of the coronary artery including vascular response after stent implantation. Compared to
conventional intravascular ultrasound, OCT can more clearly identify findings immediately after stent implantation, such
as tissue protrusion, stent edge dissection, and incomplete stent strut apposition. Furthermore, OCT allows clinicians to
accurately assess the late acquired stent malapposition and strut coverage which could be a surrogate marker for stent
thrombosis after drug-eluting stent (DES) implantation. OCT can evaluate not only the extent and amount of neointima
but also the tissue characteristics of neointimal hyperplasia. Morphological OCT evaluation of restenosis tissue may offer
important information about treatment strategies for in-stent restenosis lesion as well as the acute/mid-term clinical
outcome after percutaneous coronary intervention. In addition, in-stent neoatherosclerosis, which are associated with
very late stent failure, including stent thrombosis and restenosis, frequently has the following OCT findings; lipid-rich
neointima, microvascular proliferation, and neointimal disruption. Thus, the high resolution imaging of OCT has provided
important insights into the vascular response immediately and late after stent implantation.
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INTRODUCTION

Optical coherence tomography (OCT) is a catheter-
based imaging system that uses near-infrared light to
produce cross-sectional images of the coronary
arteries. With its extraordinarily high resolution (10-20
pm), OCT allows clinicians to obtain detailed analysis
of the coronary artery wall in vivo, including plaque
characterization, identification of unstable plaque, and
assessment of the vascular response immediately and
late after stent implantation [1-5]. This review focuses
on the usefulness of OCT in the assessment of
vascular response after stent implantation.

CURRENT OCT TECHNOLOGY

The OCT system consists of a light source,
reference mirror,  and photodetector. Newer
generations of intravascular OCT systems, termed
frequency-domain (FD)-OCT, use a fixed mirror with a
variable frequency light source, which allow fast image
acquisition [3, 6-8]. At present, two OCT systems are
clinically available; FD-OCT (St. Jude Medical, St.
Paul, Minnesota, USA) and Optical Frequency Domain
Imaging (OFDI) (Terumo, Tokyo, Japan) (Table 1). The
pullback speed of the OCT catheter is up to 20-40
mm/s, and the scanning length reaches 75-150 mm. In
addition, FD-OCT imaging can be achieved during
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contrast injection from a guiding catheter (<15 ml, 3—4
ml/s). The high frame rate, fast pullback speed, and
long pullback length of FD-OCT enable to image long
coronary segments easily and safely [9-11].

ASSESSMENT
IMPLANTATION

IMMEDIATELY AFTER STENT

Tissue Protrusion

Tissue protrusion that includes plaque protrusion
and thrombus protrusion is defined as the projection of
tissue (> 50 um) into the lumen between stent struts
[3]. Plaque protrusion is characterized by a smooth
surface structure without signal attenuation (Figure
1A), whereas thrombus protrusion by an irregular
surface with significant signal attenuation (Figure 1B)
[4, 12]. Tissue protrusion has been observed in the
majority of lesions immediately after stent implantation
(60-97.5%) [3,4,12,13]. The frequency of tissue
protrusion detected by OCT was significantly higher
than that of it detected by IVUS (18% - 35%) [3,4,12].
Tissue protrusion is frequently observed in the culprit
lesion of acute coronary syndrome, because unstable
lesion contains soft lipid tissue and thrombi (Figure 2)
[4]. The clinical significance of tissue protrusion is
controversial. One pervious IVUS study has reported
that the large tissue protrusion detected by IVUS was
associated with early stent thrombosis after primary
percutaneous coronary intervention (PCI) for ST-
elevation myocardial infarction (STEMI) [14]. On the
other hand, until now, no significant relationship
between  OCT-verified tissue  protrusion and
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Table 1: Comparison of Frequency-Domain Optical Coherence Tomography (St. Jude Medical) and Optical Frequency
Domain Imaging (Terumo)

Frequency-domain optical coherence
tomography

(SIM, ILUMIEN OPTIS™)

Optical Frequency Domain Imaging
(TERUMO, LUNAWAVE™)

Sheath priming Required Not required
(Closed/Open) (Open) (Closed)
Length from tip to lens 27 mm 24 mm
Frame rate 180frame/sec 158frame/sec
Up to 40 mm/s
Pullback speed 18/36mm/sec
(Customer- changeable)
Pullback length 54/75mm Up to150 mm
Penetration depth 2mm no official data
) 9 mm (in contrast)
Scan diameter 10mm

10 mm (in saline)

Yes (only available for OPTIS Integrated

Angio co-registration System) Yes
Dual review mode No Yes
3D reconstruction Yes Yes (with stent and guide wire emphasize)

Figure 1: OCT findings immediately after stent implantation.

A; tissue protrusion (arrow), B; thrombus (dagger), C; edge dissection (arrow), D; incomplete stent strut apposition.

subsequent stent thrombosis/restenosis has been
reported. Furthermore, previous studies using serial
OCT examinations have reported that most tissue
protrusions have resolved during 6-8 months follow-up
[4,15,16].

Edge Dissection
OCT can also detect stent edge dissection better

than IVUS (Figure 1C) [3,4,12,15]. The incidence
varies from 14 to 38 % and depends on plaque type at

the stent edge; 35-38 % for fibrocalcific, 25-40 % for
lipid-rich, and 9-30 % for fibrous plaque [17-19].
Previous studies of serial OCT examinations have
reported that most edge dissections have resolved at
the 6-8-month follow-up [15,16]. Furthermore, a
previous OCT study demonstrated that non-—flow-
limiting stent edge dissections, which had shorter
longitudinal extension, and were superficial, with their
depths limited to the intimal / atheroma layer detected
by OCT, was not associated with increased short- and
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Figure 2: Relationship between intracoronary thrombus and tissue protrusion after stenting.

PCIl was performed for the treatment of a mid-right coronary artery lesion in a patient with non-ST-elevation myocardial
infarction. Cross-sectional OCT image at pre-intervention contains thrombus (dagger) and lipidic plaque (asterisks) (A).
Angiography after stenting shows slow flow (left panel), and OCT disclosed a high-grade tissue protrusion between the stent
struts (B). OCT, optical coherence tomography; PCI, percutaneous coronary intervention.

mid-term incidence of major adverse cardiac event
(MACE) including stent thrombosis [18]. In case of
stent edge dissection without narrowing of the true
lumen, no additional procedure such as another
stenting may be required for the treatment of
dissection. Thus, OCT is a useful imaging device for
predicting the occurrence of stent edge dissection and
deciding the treatment strategy of it during PCI.

Incomplete Stent Strut Apposition

OCT has a limited ability to visualize through the
optically opaque stent struts. The stent surface is
located at the center of the stent strut blooming. Acute
incomplete stent strut apposition (ISA) (Figure 1D) is
defined as the measured distance from the stent
surface to the lumen contour being greater than the
total thickness of the stent strut and polymer [14-16,
19, 20]. Acute ISA is commonly observed immediately
after stenting. The incidence of it varies from 10 to 60%
according to underlying plaque characteristics,

especially, in calcified lesions responsible for
nonuniform stent expansion [4, 16, 21, 22]. OCT-
detectable minor acute ISA that is below the resolution
of IVUS could be covered by neointima during 8-12
months follow-up. Previous OCT studies reported that
62-77% of acute ISA in the first-generation DESs and
74% in the second-generation DES resolved at 8-12
months follow-up [16, 22]. These studies have
demonstrated that the best cut-off values of ISA
distance at post-stenting for predicting late-persistent
ISA at 8-12 months follow-up were > 260 -285 ym in
the first generation DES and > 355 uym in the second
generation DES, respectively. Thus, the second-
generation everolimus-eluting stent (EES) could yield
better healing of acute ISA in comparison with the first-
generation DES. These data might help clinicians to
avoid unnecessary additional procedures after stent
implantation including high-pressure post-dilation with a
larger diameter balloon. However, stent struts with a
large persistent ISA may be an interruption of future
PCI or a risk for stent thrombosis.
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Calcium Fracture

Heavily calcified lesions in coronary arteries have
been known as a contributing factor for stent
underexpansion, which is associated with an increase
in the risk of in-stent restenosis or stent thrombosis
[23,24]. Kobayashi et al. demonstrated that the amount
and extent of coronary calcification as assessed by
OCT were associated with stent under-expansion and
stent eccentricity [24]. Several studies have reported
the effectiveness of plaque modification in heavily
calcified lesions prior to stent implantation by using
high pressure ballooning, cutting balloon angioplasty
and rotational atherectomy [25-28]. OCT can visualize
the plaque modification including calcium fracture
during PCI (Figure 7). More recently, Kubo et al.
investigated clinical impact of coronary calcium fracture
produced by PCl on the outcomes after EES
implantation [29]. This study disclosed that the median
calcium fracture thickness was 450um (interquartile
range 300 to 660um), and lesions with calcium fracture
acquired subsequent greater stent expansion (5.02 +
1.43 mm2 vs. 4.33 £ 1.22 mm2, p = 0.047), resulting in
lower frequency of binary restenosis (14% vs. 41%, p =
0.024) and target lesion revascularization (TLR) (7%
vs. 28%, p = 0.046) at 10 months follow-up in
comparison with those without. The presence of
calcium fracture visualized by OCT imaging during PCI
might be associated with favorable outcomes following
PCI.

FOLLOW-UP EXAMINATIONS

Neointimal Coverage of the Stent

Long-term safety after DES implantation remains a
clinical major concern due to persistent increase in the
incidence of very late stent thrombosis (VLST) [30-33].
Among multiple risks of stent thrombosis [34], the
extent of the stent coverage (ratio of uncovered struts

to total struts) is the powerful predictor of for late stent
thrombosis [35]. Compared to IVUS, OCT with its
excellent resolution is capable of visualizing,
quantifying thin neointimal hyperplasia after DES
implantation, and distinguishing thin neointimal
hyperplasia on stent struts and uncovered struts more
reliably (Figure 3) [36-38]. Previous validation studies
have reported a good correlation of OCT imaging with
histology for assessing the extent and thickness of
neointimal coverage on stent struts [36, 39]. In vivo
OCT study, Matsumoto et al. investigated 34 patients
who underwent OCT examination at 6 months follow-
up after sirolimus-eluting stent (SES) implantation [38].
Eighty-nine % of struts were covered by thin neointima.
The median neointima thickness was 52.5 ym and 64%
of neointima observed by OCT was undetectable by
IVUS, which were less than 100 um thickness. Chen et
al demonstrated the delay in neointimal coverage after
DES compared to bare-metal stent (BMS) [40]. The
frequency of uncovered stent struts (17% vs. 0.3%,
P<0.001) and malapposed stent struts (2% vs. 0%,
P<0.001) was significantly higher in DES than in BMS
at 8-month follow-up. Second-generation EES has
been developed to improve the safety and efficacy of
coronary stents by modifying the eluted drug, drug
carrying system, polymer, and stent design [41,42].
The OCT sub-study of the randomized evaluation of
sirolimus-eluting versus everolimus-eluting stent trial
(RESET) showed more favorable vascular healing after
second-generation EES compared to first-generation
SES [43]. The frequency of uncovered stent struts [3
(0-17) % vs. 11 (2-34) %, p = 0.023], malapposed stent
struts [0 (0-0) % vs. 0 (0-5) %, p = 0.006], and intra-
stent thrombus (2% vs. 16%, P=0.022) was
significantly lower in EES compared to SES at 9-month
follow-up.

Several concerns have been raised regarding the
long-term safety after DES implantation in patients with

Figure 3: Each stent strut condition.

Each stent strut condition was classified as covered and apposed strut (A), covered and malapposed strut (B), uncovered and

apposed strut (C), and uncovered and malapposed strut (D).
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Figure 4: A case with neoatherosclerosis after bare metal stent implantation.

Angiography shows in-stent restenosis at 7 years after BMS implantation in the mid-right coronary artery. OCT visualizes micro
vessel within neointima (arrow) (A), neointimal disruption (arrow) (B), lipid-laden neointima (dagger) (C) and thin-cap
fibroatheroma-like neointima (cap thickness = 60 ym) (C), and thrombus (dagger) (D). BMS, bare metal stent.

acute coronary syndrome (ACS). Pathological studies
reported that first-generation DES implantation in
unstable coronary lesions might delay arterial healing
and impair stent endothelialization [44, 45]. Because
sirolimus and paclitaxel are highly lipophilic, it is likely
that these agents have high affinity for lipid-rich
plagues, dwell there for long periods of time, and
influence healing by retarding smooth muscle cell
proliferation and endothelial regrowth. In addition, lipid-
rich necrotic cores have less vascularture and fewer
cells in plagues compared with fibrous dominant
plagues. Kubo et al. disclosed the delayed healing
process after first-generation SES in patients with
unstable angina compared to stable angina. At 9-month
follow-up, the frequency of lesion with malapposed
stent strut (33% vs. 4%, P=0.012) and uncovered stent
strut (72% vs. 37%, P=0.019) was significantly higher
in the unstable angina group compared to stable
angina [4]. The OCT sub-study of the HORIZONS-AMI
trial showed that implantation of the first generation
paclitaxel-eluting stent in acute Ml significantly reduced
neointimal hyperplasia, but resulted in higher rates of
uncovered (5.7 £ 7.0 % vs. 1.1 + 2.5 %, p < 0.001) and
malapposed (0.9 + 2.1 % vs. 0.1 £ 0.2 %, p < 0.001)

stent struts at 13-month follow-up in comparison with
BMS [46]. On the other hand, Ino et al. disclosed the
safety and effectiveness of the second-generation EES
in primary PCI for STEMI patients in OCT follow-up
study [47]. At 10-month follow-up, there were no
significant differences in the percentage of uncovered
stent struts (1.6 £ 2.3 % vs. 1.2 + 2.0 %, p=0.379) and
malapposed stent struts (0.6 £ 1.2 % vs. 0.4 £ 0.9 %,
p=0.596), and the frequency of intra-stent thrombus (13
% vs. 10 %, p=0.758) between EES and BMS. Sawada
et al. also demonstrated the safety of the second-
generation EES compared to the first-generation SES
in patients with STEMI [48]. At 9-month follow-up, the
frequency of the lesion with uncovered stent strut (72%
vs. 37%, P=0.019) and malapposed stent strut (33%
vs. 4%, P=0.012), and intra-stent thrombus (2.3% vs.
5.2%, P<0.001) was significantly higher in SES
compared to EES. As above stated, neointimal
coverage at the strut level assessed by OCT may be a
surrogate marker for estimating the safety of DES
according to the evidence concerning late stent
thrombosis in the autopsy study [35]. In addition, the
optimal duration of dual antiplatelet therapy after DES
implantation has not been completely established. OCT



26 Journal of Cardiology and Therapeutics, 2016, Vol. 4, No. 1

Ino et al.

Ballooning

Lumen area; 0.62 mm?

~

Lumen area; 4.25 mm?

Figure 5: A case with in-stent restenosis after drug-eluting stent implantation.

Angiography shows in-stent restenosis at 9 months after EES implantation in the proximal-left circumflex artery (left panel).
Cross-sectional OCT image at pre-intervention visualizes severe stenosis with heterogeneous tissue structure of neointima (A).
Post ballooning angiography shows dilatation of in-stent restenosis lesion (right panel) and cross-sectional OCT image after
ballooning visualizes increase of lumen area within in-stent restenosis lesion (B). EES, everolimus-eluting stent.

will provide important information about chronic DES
status to determine the timing of the discontinuation of
dual antiplatelet therapy.

Late Acquired Stent Malapposition

The role of acquired stent malapposition in the
mechanism of late stent thrombosis remains
controversial. A previous IVUS study demonstrated that
stent malapposition was highly prevalent in patients
with very late stent thrombosis after DES implantation
[49]. A recent angiographic study reported that late
acquired peri-stent contrast staining (PSS) after DES
implantation might be caused by an abnormal vessel
wall response such as stent malapposition and positive
vessel remodeling, and was associated with very late
stent thrombosis [50]. Furthermore, Tada et al.
disclosed that the incidence of incomplete stent
apposition (60.0% vs. 10%, P<0.001) and multiple
interstrut hollows (85.0% vs. 25.7%, P<0.001), the
frequency of uncovered stent struts (11.6 + 10.0 % vs.

3.9+ 6.0 %, P=0.001), malapposed stent struts (2.0% *
7.0 % vs. 0.0 + 0.0 %, P<0.001), and thrombus (35%
vs. 10%, P=0.012) assessed by OCT were frequently
observed in lesions with PSS than in lesions without
PSS [51]. These results suggested that PSS was
associated with endothelial delayed healing and could
be a risk factor for stent thrombosis. Guagliumi et al.
investigated the underlying mechanisms of late stent
thrombosis after DES implantation in an explorative
study with OCT and IVUS [52]. In their in-vivo case—
control study, malapposed struts as assessed by OCT
(the frequency of malapposed struts/ patient; 4.60
[1.85-7.19] % vs. 1.81 [0.00-2.99] %, P=0.001) and
positive remodeling as assessed by IVUS (mean
vessel cross-sectional area; 19.4+5.8 mm? vs. 15.1+4.6
mm?, P=0.003) were associated with late stent
thrombosis. These results supported prior autopsy
studies suggesting the association of delayed healing,
lack of endothelial cell coverage, and/or vascular
toxicity with late stent thrombosis after DES
implantation. OCT may provide important insight into
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Figure 6: A case with in-stent restenosis after bare metal stent implantation.

Angiography shows in-stent restenosis at 6 months after BMS implantation in the proximal- right coronary artery (left panel).
Cross-sectional OCT image at pre-intervention visualizes severe stenosis with homogeneous tissue structure of neointima (A).
Cross-sectional OCT image after cutting balloon dilatation visualizes increase of lumen area within in-stent restenosis lesion (B).
Cross-sectional OCT image after drug-eluting stent implantation visualizes further increase of lumen area (C).

the underlying mechanisms of late stent thrombosis
after DES implantation (Figure 8).

In-Stent Restenosis

In-stent restenosis (ISR) is an important unresolved
issue even in the DES era, and its mechanism is not
fully understood [53,54]. Several pathologic studies
demonstrated that neointimal tissue (NIT) after stent
implantation has various components including
proteoglycans, organized thrombi, smooth muscle
cells, atheromas, inflammatory cells, and fibrinoids [35,
55-57]. OCT is a useful imaging modality for evaluating
not only the extent and amount of neointima but also
the tissue characteristics of neointimal hyperplasia in
vivo [58-60]. With respect to tissue characteristics,
Gonzalo et al propounded a classification of the OCT
appearance of restenotic tissue as the following 3
types, homogeneous, heterogeneous, or layered type
[58]. The homogeneous appearance is commonly
observed in restenosis of BMS, which is composed of
smooth muscle cells with regeneration of dense
collagen fibers (Figure 6) [61]. On the other hand, a

heterogeneous or layered appearance is often
observed in restenosis of DES, which includes
mature/immature smooth muscle cells and persistent
fibrin or extracellular matrix, such as proteoglycans
(Figure 5) [62]. Nagoshi et al. demonstrated that the
morphologic OCT patterns of the NIT in ISR differed
between DES and BMS [60]. In the DES group, a
layered pattern was seen in 53.2% of ISR lesions,
whereas in the BMS group, a homogeneous pattern
was seen in 76.7% of ISR lesions. The reduction in NIT
area after balloon angioplasty was significantly smaller
in lesions with the homogeneous pattern than in those
with the layered or heterogeneous pattern (reduction
rate: homogeneous 29.5+11.9% vs. layered:
42.2+15.7% vs. heterogeneous: 46.3+12.9%; P<0.01).
Tada et al. investigated the impact of the morphologic
OCT patterns of the NIT in ISR lesion on mid-term
results (6—8 months) after paclitaxel-coated balloon
(PCB) dilatation compared with plain old balloon
angioplasty (POBA) [63]. This study demonstrated that
both ISR and TLR rates of lesions with a homogeneous
structure were significantly lower in the PCB group than
those in the POBA group (ISR: 20.0 % vs. 55.6%, P =



28 Journal of Cardiology and Therapeutics, 2016, Vol. 4, No. 1

Ino et al.

Figure 7: A case with severe calcified lesion.

14
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Angiography shows severe stenosis with severe calcification in the proximal left anterior descending artery (left panel). Cross-
sectional OCT image at pre-intervention visualizes entire circumferential calcium (A). Cross-sectional OCT image after drug-
eluting stent implantation visualizes calcium fracture (6 o’clock). Thickness of the calcium fracture was 490 ym (red arrows) (B).

0.002, TLR: 12.7% vs. 37.0%, P = 0.019), but there
was no difference between the two groups in ISR and
TLR rates of lesions with a heterogeneous or layered
structure. Both ISR and TLR rates of lesions with high
backscatter were significantly lower in the PCB group
than those in the POBA group (ISR: 19.8% vs. 52.5%,
P < 0.001, TLR: 13.6 % vs. 42.5%, P = 0.001), but
there was no difference between the two groups in ISR
and TLR rates of lesions with low backscatter (ISR:
27.7% vs. 35.7%, P = 0.467, TLR: 23.1 % vs. 28.6%, P
= 0.606). Morphological OCT evaluation of restenosis
tissue may offer important clinical information about
treatment strategies for ISR lesion and the acute/mid-
term clinical outcome. Furthermore, validation study of
the in vivo OCT findings in comparison with histology
may allow us to understand the pathophysiology of
ISR.

Neoatherosclerosis

Although it is generally recognized that the long-
term clinical outcome of bare-metal stent (BMS) is

favorable, the late luminal narrowing with restenosis of
BMS can occur during extended follow-up (beyond 4
years), resulting in clinical events such as stent
thrombosis and MI [64]. Pathological and OCT studies
have disclosed that atherosclerotic change could
develop over time in the neointimal tissue within the
BMS, which has been termed “neoatherosclerosis” [65-
69]. Inoue et al. have reported that stainless steel
stents evoke a remarkable foreign body inflammatory
reaction to the metal and persistent peri-strut chronic
inflammatory cells may accelerate new atherosclerotic
changes and consequent plaque vulnerability of the
neointimal tissue around the stent struts [65].
Hasegawa et al. showed that new atherosclerotic
progression occurred in neointima within BMS by using
in vivo atherectomy specimens [66]. Takano et al.
showed by using OCT that lipid-laden neointima (13.6
% vs. 42.5%, P<0.001), which was characterized by
marked signal attenuation and a diffuse border, intimal
disruption (38% vs. 0%, p < 0.001), and thrombus
(52% vs. 5%, p < 0.01), were more frequently detected
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Figure 8: A case with late acquired stent malapposition.

Cross-sectional OCT images at 23 months after PES implantation show late acquired stent malapposition (asterisk) (A). Cross-
sectional OCT images at 33 months after PES implantation show intra-stent thrombus (daggers) (A’) at the late acquired stent
malapposition site and new late acquired stent malapposition (asterisks) (B’). PES, paclitaxel-eluting stent.

late (>5 years) compared to early (<6 months) after
BMS implantation [68]. Furthermore, the appearance of
intraintima neovascularization was more prevalent in
the late phase than the early phase (62% vs. 0%, p <
0.01). The result suggested that expansion of
neovascularization from peri-stent to intra-intima may
contribute to atherosclerotic progression of neointima.
In-stent neoatherosclerosis could occur earlier after
DES implantation than after BMS implantation.
Pathological study by Nakazawa et al. reported that
atherosclerotic change within the neointima after BMS
implantation did not begin to appear until 2 years and
remained a rare finding until 4 years, whereas that after
DES implantation was seen in about 60% of cases by
18 months [67, 69]. Kang et al. demonstrated that the
first generation DES =20 months in comparison with
DES <20 months after implantation had a higher
incidence of TCFA-containing neointima (69% versus
33%, P = 0.012) and red thrombi (27% versus 0%, P =

0.007) assessed by OCT [70]. Ino et al. also
demonstrated that late ISR lesion of SES (>1 year after
implantation) in comparison with early ISR lesion of
SES (<1 year) had a higher incidence of micro-
channels within neointima (67% vs. 27%, p=0.007) and
neointimal disruption (33% vs. 3%, p=0.008) [59]. Lee
et al. also showed that neoatherosclerosis was less
common in ISR lesions treated with the second-
generation DES compared to the first-generation DES
(10.8% vs. 45.5%, P<0.001), whereas the stent age of
ISR lesions treated with the second-generation DES
compared to the first-generation DES was significantly
shorter [12.4 (10.6-21.1) months vs. 55.4 (34.4-80.4)
months, P<0.001] [71]. The clinical presentation of
neoatherosclerosis was significantly associated with
the onset of acute coronary syndrome or stent
thrombosis at follow-up (19.0% vs. 3.9%, P=0.001)
(Figure 4). The efficacy of PCI for the ISR lesions with
neoatherosclerosis is controversial because peri-
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procedural MI is significantly associated with the
amount and characteristics of atherosclerotic plaque
[72]. A previous study using OCT and near-infrared
spectroscopy reported that neoatherosclerosis was
associated with significantly reduced minimal cap
thickness and nearly half of patients with
periprocedural Ml had neoatherosclerosis at the culprit
site [73]. A recent study demonstrated that the
incidence of post-PClI CK-MB elevation was higher in
patients with neoatherosclerosis than in those without
neoatherosclerosis (34.2% vs. 8.0%, p<0.001), and the
maximum length of segments with neoatherosclerosis
[odds ratio (OR), 1.463; 95% confidence interval (Cl),
1.090-1.962; p=0.011] and thin cap fibro atheroma
(TCFA) (OR, 14.328; 95% CI, 1.118-183.628;
p=0.041) were identified as independent predictors for
post-PClI CK-MB elevation [74]. Neoatherosclerosis
within both DES and BMS may be an important
mechanism of very late stent failure, including stent
thrombosis and restenosis. Furthermore, PCI for the
ISR lesions with neoatherosclerosis concerns peri-
procedural MI. Thus, OCT may provide important
information about risk stratification in terms of PCI for
ISR lesions with neoatherosclerosis.

LIMITATIONS

The current OCT system has several considerable
limitations for the clinical applications. First, at the time
of image acquisition, OCT requires vessel flushing for a
blood-free imaging zone because the near-infrared light
signals are attenuated by red blood cells. Therefore,
the evaluation of left main trunk, ostial coronary
lesions, severe stenotic lesions, or totally occluded
lesions might be limited. Second, OCT has a relatively
shallow axial penetration depth of 2 mm. The OCT
signal does not reach the back wall of thick
atherosclerotic lesions. The penetration depth of OCT
depends on tissue characteristics of coronary plaques.
OCT is not appropriate for the visualization of whole
vessel and the evaluation of arterial remodeling and
coronary aneurysm. The OCT system is particularly
suitable for the assessment of the superficial plaque
morphologies.

CONCLUSIONS

The development of OCT technology enables the
precise evaluation of coronary microstructure and stent
architecture. The high resolution imaging of OCT has
provided new insights into vascular response
immediately and late after stent implantation. This
imaging technique will improve the clinical outcomes of
patients undergoing PCI.
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