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Percutaneous coronary intervention (PCI) is now the most common
strategy for treating acute coronary syndrome (ACS) [1]. However, PCI
still fails to achieve Thrombolysis In Myocardial Infarction (TIMI)-3
flow in 12-30% of cases [2,3], and moreover, even achieving successful
revascularization with an appropriate epicardial coronary flow, some-
times operators could encounter a difficulty to obtain complete myocar-
dial tissue-level reperfusion. The incidences have been reported to be
associated with increased cardiac mortality [4,5].

Impaired coronary flow recognized as slow-flow/no-reflow phe-
nomenon during PCI has been previously reported to be associated
with lesion characteristics including large plaque burden, lipid-rich
plaque, necrotic core or positive vessel remodeling [6]. After balloon in-
flation or stenting, because of mechanical fragmentation on these
plaque, plaque composition especially in the necrotic core including
cholesterol clefts, foam cells, microcalcifications would be exposed to-
ward lumen and delivered distally [7], resulting in microembolization
impairing myocardial tissue-level perfusion. Consequently, these phe-
nomenon could be evaluated with TIMI flow grade (TFG), TIMI myocar-
dial perfusion grade (TMPG), or TIMI myocardial perfusion frame count
(TMPEC) angiographically.
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In this study, Gan Yang et al. found that, in NSTEMI patients, intra-
vascular ultrasound (IVUS) findings at the culprit lesion of echo-
attenuated plaques and necrotic core (NC) % volume were independent
predictors for impaired post-PCI TMPG and TMPFC, and the incidences
could be optimally predicted with NC% > 20%. These findings are re-
markable as; 1) the authors adopted iMap-IVUS for evaluating plaque
composition, which has extremely high correlation with the results of
histopathological examination, and 2) the authors evaluated the impact
of plaque composition in the non-ST segment elevation myocardial in-
farction (NSTEMI) culprit lesions on not only epicardial perfusion (i.e.
TFG) but also myocardial tissue-level perfusion (i.e. TMPG and
TMPFC). However, there are also several important plaque characteris-
tics which have not been evaluated in the current study.

Firstly, the plaque morphology should be considered. The author
evaluated NC% in the plaque volume, which could be calculated with
NC area in the cross-sectional area derived by iMap-IVUS automatically
and then using the Simpson's rule. However, even with the same NC%,
their behavior should be different between the different plaque mor-
phology (i.e. focal vs. diffuse, or concentric vs. eccentric) and NC distri-
bution in the plaque (i.e. spotty vs. diffuse), considering plaque
deformation or fragmentation after balloon inflation or stenting.

Secondary, thickness of fibrous cap on the NC should be also evalu-
ated. Thin-cap fibroatheroma (TCFA) has been well known as vulnera-
ble plaque, which could be associated with no-reflow phenomenon
after stenting [8]. Hong et al. defined TCFA using vertical histology
IVUS as a NC > 10% of plaque area in at least three consecutive frames
without overlying fibrous tissue in the presence of >40% plaque burden,
and then found that TCFA within culprit lesions of acute coronary syn-
drome (ACS) patient was significantly more common in no-reflow phe-
nomenon compared with normal-reflow after stenting [6]. Considering
mechanical injury on the plaque during PCI procedure, even the same
NC% in the lesion to be treated, thickness of fibrous cap on the NC should
have impact on the protrusion of plaque composition toward the lumen
and post-PCI myocardial perfusion as well.

In clinical setting, if operators could detect high-risk plaque
predicting slow-flow/no-reflow phenomenon, it should be translated
to our decision making of PCI strategy how we could prevent or mini-
mize risk of the incidence. Based on the pathophysiological mechanism,
utilization of distal protection devices could be potentially considered.
However, the efficacy of the device has not been proved sufficiently,
therefore, the current guidelines do not recommend routine use of the
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device for STEMI patients [9]. On the other hand, Hibi et al. reported the
efficacy of the device for ACS patients [10]. They evaluated two hundred
patients with ACS who had native coronary artery lesions and attenu-
ated plaque with longitudinal length > 5 mm on pre-PCI IVUS, which
were randomly assigned to undergo PCI with distal protection device
or conventional treatment. In this study, utilization of distal protection
device was associated with reduced incidence of no-reflow phenome-
non and fewer adverse cardiac events including cardiac death, cardiac
arrest, and cardiogenic shock after PCI compared with the conventional
strategy. The results may suggest that, if the lesions with high-risk
plaque could be appropriately selected, the device may effectively re-
duce or minimize the slow-flow/no-reflow phenomenon. In this
regards, stratification of high-risk ACS patients according to the NC%
(220%) could contribute to decision making of PCI strategy. In order to
translate these findings of the current study to our daily practice, it
would be required to develop on-line software facilitating automatic
plaque characterization intraprocedurally.
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