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Relationship between thrombolysis in myocardial
infarction blood flow before percutaneous coronary
intervention and the morphological characteristics of
culprit vessel plaques in patients with STEMI
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Abstract. The present study aimed to investigate the rela-
tionship between morphological characteristics of culprit
coronary plaques and thrombolysis in myocardial infarction
(TIMI) blood flow grade in patients with ST-segment elevation
myocardial infarction (STEMI). According to the TIMI blood
flow of the culprit vessel before percutaneous coronary inter-
vention (PCI), 222 patients with STEMI were divided into two
groups: TIMI 0/1 group (n=164) and TIMI 2/3 group (n=58).
The baseline characteristics, coronary angiographic findings
and optical coherence tomography images were collected.
Multivariate logistic regression analysis was used to identify
factors independently associated with poor initial TIMI blood
flow. Compared with TIMI 2/3 group, TIMI 0/1 group had a
significantly smaller minimum lumen diameter, greater diam-
eter stenosis and longer lesion length, a higher incidence of
lipid plaque, larger lipid length, maximum lipid arc, lipid index
and maximum cross-sectional area (CSA) of plaque rupture, as
well as a higher prevalence of thin-cap fibroatheroma (TCFA)
and healed plaque (P<0.05). Multivariate logistic analysis
demonstrated that lipid plaque, lipid length, maximum lipid
arc, lipid index, TCFA, maximum CSA of plaque rupture and
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healed plaque were significantly associated with poor initial
TIMI blood flow (P<0.05). In conclusion, the present study
revealed that the morphological characteristics of culprit
coronary plaques (lipid plaque, lipid length, maximum lipid
arc, lipid index, TCFA, maximum CSA of plaque rupture and
healed plaque) are significantly associated with poor initial
TIMI blood flow before PCI in patients with STEMI.

Introduction

In the last decade, acute myocardial infarction (AMI) has
become a common cardiovascular disease threatening human
health, among which ST-segment elevation myocardial infarc-
tion (STEMI) is the most common type and accounts for
~30% of all acute coronary syndromes (ACS) (1). The clinical
manifestations of STEMI are diverse, and closely related to
the characteristics of coronary atherosclerotic plaques (2).
Culprit lesions causing STEMI are more likely to be plaque
ruptures with larger rupture cavity, and tend to form occlusive
thrombi (3). Among patients with STEMI prior to primary
percutaneous coronary intervention (PCI), the incidence of
poor thrombolysis in myocardial infarction (TIMI) blood flow
(grade 0/1) is as high as >60.0% (4-6). A number of studies
have confirmed that reduced initial TIMI blood flow is highly
associated with a worse clinical prognosis, including coronary
no-reflow after PCI, mechanical complications (e.g., free
wall rupture, papillary muscle rupture and ventricular septal
rupture), major adverse cardiovascular and cerebrovascular
events and even death (5,7-10).

Recently, optical coherence tomography (OCT) is a
high-resolution (10-20 xm) intravascular imaging technology,
and can accurately assess vessel and lumen geometry and
discriminate plaque characteristics of culprit lesions (11). To
date, plaque rupture and plaque erosion visualized by OCT
imaging have been identified to be the most common culprit
lesion morphologies, which are responsible for the most ACS
events (12). In addition, a healed plaque is considered to be a
signature of prior plaque destabilization, and is found at the
culprit site in >1/4 of ACS patients (13). Shimokado et al (14)
assessed the agreement between healed plaques when assessed
using OCT examination and histopathology, and confirmed
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that OCT is also a useful intracoronary imaging for healed
plaque detection. However, the relationship between morpho-
logical characteristics of culprit plaques and initial TIMI
blood flow has not been fully evaluated. Therefore, the present
study aimed to use coronary angiographic findings and OCT
images to investigate this association in patients with STEMI
before PCI.

Materials and methods

Study population. A total of 243 consecutive patients
(171 males and 72 females; mean age, 64.7 years) with STEMI
who underwent coronary angiography and OCT examination
between January 2020 and September 2021 at Henan Provincial
People's Hospital (Zhengzhou, China), were retrospectively
considered for inclusion in the present study. Inclusion criteria
was a diagnosis of STEMI according to the following criteria:
i) Met the diagnostic criteria for AMI (2); ii) presented within
12 h of symptom onset; and iii) had ST-segment elevation
=0.1 mV in two or more contiguous leads or new-onset left
bundle branch block on 12-lead echocardiography (ECG) (15).
Patients who met any of the following criteria were excluded: 1)
Massive thrombus in the coronary arterys; ii) reperfusion blood
flow was not achieved despite thrombus aspiration; iii) spon-
taneous coronary dissection; iv) acute thrombosis in coronary
stents; v) poor image quality that could not be analyzed; vi)
cardiogenic shock; vii) OCT imaging catheter could not pass
through the lesion. For all included patients, loading doses of
aspirin 300 mg, ticagrelor 180 mg and heparin 70-100 U/kg
were administered preoperatively, and patients received PCI
within 12 h of symptom onset. The present study was approved
by the Ethics Committee of Henan Provincial People's Hospital
(approval no. HNSRMY Y-2017-47), and written informed
consent for research purposes was obtained from all patients
at admission.

Data collection. The following data were collected: 1)
Demographic characteristics (age, sex, body mass index,
smoking status); ii) previous disease history (hypertension,
diabetes mellitus, hyperlipidemia, myocardial infarction
and previous PCI); iii) blood biochemical indexes [levels of
high-density lipoprotein-cholesterol, low-density lipoprotein-
cholesterol, triglyceride, cardiac troponin I and creatine kinase
myocardial band (CKMB) and estimated glomerular filtration
rate], as well as left ventricular ejection fraction (LVEF) and
total ischemic time.

Coronary angiography and TIMI blood flow grade. Coronary
angiography was performed by two experienced interven-
tional physicians. Lesion-related variables were evaluated
according to the results of coronary angiography, including
infarct-related artery, number of diseased vessels and TIMI
blood flow grade. When the angiographic report was incom-
plete or controversial, the present study manually reviewed
the angiographic image to confirm the accuracy of the data.
Coronary blood flow was assessed by TIMI grade, which is
defined as no perfusion (grade 0), incomplete filling (grade 1),
slow-reflow but complete filling (grade 2) or complete perfu-
sion (grade 3) (16). According to a previous study, patients
with pre-procedural TIMI grade 0/1 were considered to have

poor initial blood flow, therefore, patients were divided into
TIMI 0/1 (n=164) and TIMI 2/3 (n=58) groups (10).

The culprit vessel was clinically determined based on
coronary angiography, ECG or echocardiography. Quantitative
coronary angiography analysis was performed to measure
minimum lumen diameter (MLD), diameter stenosis, lesion
length and reference vessel diameter (RVD) of the culprit
vessels, as well as to determine the presence of severe calci-
fication, multivessel lesion and bifurcation lesion. Multivessel
lesion was defined as >2 culprit vessels with a significant
diameter stenosis >50%, and a bifurcation lesion was defined
as having significant stenosis in both the main branch and the
side branch of the coronary artery (17). The aspiration catheter
(Export®; Medtronic) was used to remove the thrombus in
patients with TIMI grade 0/1.

OCT examination. The intravascular OCT imaging system
(model no. C408661; OPTIS™ Mobile System; Abbott
Medical) was used to analyze the morphological character-
istics of culprit plaques. All OCT images were analyzed by
two experienced researchers who were blinded to the coro-
nary angiography data and clinical manifestations (HS and
HY). When the opinions of the two researchers differed, a
third researcher was asked to evaluate such research and
reach a consensus through discussion (SD). Quantitation
of plaque composition included lipid plaque (heterogenic,
signal-poor, highly attenuating intimal regions with
diffuse or poorly defined border; Fig. 1A), fibrous plaque
(high backscattering and homogeneous signal-rich region;
Fig. 1B) and calcified plaque (signal-poor or heterogeneous
region with a sharply delineated border; Fig. 1C) (18). In
the present study, the culprit lesion was categorized into
plaque rupture, plaque erosion or calcified nodule (19).
Plaque rupture was defined as the presence of fibrous cap
discontinuity and cavity formation in the plaque (Fig. 1D),
plaque erosion was characterized by a lesion with attached
thrombus overlying an intact fibrous cap (Fig. 1E) and
calcified nodule was defined as an accumulation of nodular
calcification with disruption of the fibrous cap on the calci-
fied plate (arrowheads, Fig. 1F).

The plaque features of vulnerability were also evaluated,
including lipid length, minimum fibrous cap thickness, lipid
arc, macrophage accumulation and microchannel (20). Lipid
length was obtained on the longitudinal view, minimum fibrous
cap thickness was measured three times at the thinnest part and
the average value was calculated, and lipid arc was measured
at every 1 mm interval throughout the entire length of lipid
length. Subsequently, lipid index was calculated as the product
of lipid length and mean lipid arc, and thin-cap fibroatheroma
(TCFA) was defined as a lipid-rich plaque with a minimum
fibrous cap thickness <65 um. Macrophage accumulation was
characterized by increased signal intensity within the fibrous
cap, accompanied by heterogeneous backward shadows
(arrowheads, Fig. 1G), and microchannel was defined as a
black hole or tubular structure within a plaque observed on =3
consecutive cross-sectional images (arrowheads, Fig. 1H). For
patients with plaque rupture, the cross-sectional area (CSA)
of the lumen was measured at the largest plaque site. Healed
plaques were defined as plaques with =1 signal-rich layers of
different optical density (21).
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Figure 1. Optical coherence tomography images. (A) Lipid plaque; (B) fibrous plaque; (C) calcified plaque; (D) plaque rupture; (E) plaque erosion; (F) calcified

nodule; (G) macrophage accumulation; (H) microchannels.

Statistical analysis. SPSS 22.0 software (IBM Corp.) was used
for statistical analysis. Continuous variables were expressed as
mean =+ standard deviation (SD) or median (Q,, Q;) according
to data distribution. Differences between the two groups were
compared by the unpaired Student's t-test or Mann-Whitney
U test, as appropriate. Categorical variables were presented
as numbers (percentages) and compared using the x> test or
Fisher's exact test. Multivariate logistic regression analysis
was conducted to identify factors independently associated
with poor initial TIMI blood flow, and odds ratios (OR) with
95% confidence interval (CI) were calculated. The significance
level was set to a=0.05, and P<0.05 was considered to indicate
a statistically significant difference.

Results

Baseline characteristics. After applying the exclusion criteria
(Fig. 2), 222 patients with STEMI were included in the present
study. The baseline characteristics of patients are summarized
in Table I. Of these patients, 164 (73.9%) were TIMI blood
flow grade 0/1, and 58 (26.1%) were TIMI grade 2/3. Compared
with patients in TIMI 2/3 group, patients in TIMI 0/1 group
were older, had a higher peak CKMB level and a lower LVEF
(P<0.05). No significant differences between the two groups
were found in terms of other demographic characteristics,
previous disease history, blood biochemical indexes and total
ischemic time.

Coronary angiography findings. As presented in Table II, the
most common infarct-related artery in the TIMI 0/1 and TIMI
2/3 group was the left anterior descending artery [82 (50.0%),
32 (55.2%)], followed by the right coronary artery [67 (40.9%),
22 (37.9%)] and left circumflex artery [15 (9.1%), 4 (6.9%)],
respectively. According to the results of quantitative coronary
angiography, TIMI 0/1 group had a significantly smaller MLD,
greater diameter stenosis and longer lesion length compared

Patients excluded:

1. Massive thrombus in
the coronary artery
(n=8)

STEMI patients
underwent coronary

angiography and OCT
examination between

January 2020 and 2. Reperfusion blood
September 2021 flow was not achieved
n=243 (n=4)
3. Spontaneous
coronary dissection
(n=3)
N 4, Acute thrombosis in

coronary stents (n=2)
5. Poor image quality
that could not be

STEMI patients
included in the final

analysis
n=222 analyzed (n=2)
6. Cardiogenic shock
(n=1)
7. OCT imaging
catheter could not pass
through the lesion (n=1)
y W
TIMI O TIMI 2/3
grade grade
n=164 n=58

Figure 2. Flowchart of inclusion and exclusion process. STEMI, ST-segment
elevation myocardial infarction; OCT, optical coherence tomography; TIMI,
thrombolysis in myocardial infarction.

with the TIMI 2/3 group (P<0.05). However, there were no
significant differences in the infarct-related artery (left
anterior descending artery, left circumflex artery and right
coronary artery), RVD, severe calcification, multivessel lesion
and bifurcation lesion.

OCT results. Among these patients, plaque morphology was
classified according to the plaque composition: 38 (17.1%)
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Table I. Comparison of baseline characteristics between TIMI 0/1 and TIMI 2/3 group.

Characteristics TIMI 0/1 group (n=164) TIMI 2/3 group (n=58) P-value
Demographic characteristics
Age, years (mean = SD)* 65.8+12.0 60.3£12.0 0.003
Male, n (%)° 120 (73.2) 38 (65.5) 0.269
BMI, kg/m? (mean + SD)* 24.7+4.0 242440 0415
Smoking status, n (%)° 87 (53.0) 29 (50.0) 0.815
Previous disease history, n (%)°
Hypertension 103 (62.8) 42 (72.4) 0.186
Diabetes mellitus 36 (22.0) 20 (34.5) 0.059
Hyperlipidemia 85 (51.8) 35 (60.3) 0.263
Myocardial infarction 21 (12.8) 6(10.3) 0.622
Previous PCI 8(4.9) 0(0) 0.115
Blood biochemical indexes (mean = SD)?
HDL-C, mg/dl 46.9+11.9 43.8+10.8 0.082
LDL-C, mg/dl 122.1£35.1 122.6+40.8 0.929
Triglyceride, mg/dl [M (Q,, Q;)]° 108.2 (74.6,151.3) 123.3 (80.5,161.2) 0.482
eGFR, ml/min/1.73m? (mean + SD)* 80.5+26.8 74.5+£23.5 0.132
cTnl, ng/ml [M (Q,, Qy)]° 0.14 (0.04,0.42) 0.26 (0.10,0.85) 0.206
CKMB peak, IU/1 [M (Q,, Q5)]° 353.2(222.3,565.5) 109.3 (54.2,217.6) <0.001
LVEF, % (mean + SD)* 58.1+5.6 64.8+4.7 <0.001
Total ischemic time, min [M (Q,, Q;)]° 274.5(198.2,413.6) 2554 (203.2,688.7) 0.636

*Comparisons by Student's t-test; "comparisons by chi-square test or Fisher's exact test; ‘comparisons by Mann-Whitney U test. TIMI,
thrombolysis in myocardial infarction; SD, standard deviation; BMI, body mass index; HDL-C, high-density lipoprotein-cholesterol; LDL-C,
low-density lipoprotein-cholesterol; eGFR, estimated glomerular filtration rate; ¢Tnl, cardiac troponin I; CKMB, creatine kinase myocardial

band; LVEF, left ventricular ejection fraction.

were fibrous plaque, 184 (82.9%) were lipid plaque and 141
(63.5%) were calcified plaque (Table III). Patients in the TIMI
0/1 group had a higher incidence of lipid plaque compared
with those in TIMI 2/3 group (P<0.05). In the TIMI 0/1 and
TIMI 2/3 group, plaque rupture [123 (75.0%), 36 (62.1%)] was
the most prevalent finding, followed by plaque erosion [38
(23.2%), 20 (34.5%)] and calcified nodule [3 (1.8%), 2 (3.4%)],
and no statistical difference was observed in the culprit lesion.
With respect to the plaque features of vulnerability, the TIMI
0/1 group had a significantly longer lipid length, maximum
lipid arc, lipid index, maximum CSA of plaque rupture, higher
prevalence of TCFA and healed plaque, as well as a lower
proportion of microchannel compared with the TIMI 2/3
group (P<0.05).

Multivariate logistic regression analysis. The results of multi-
variate analysis demonstrated that lipid plaque, lipid length,
maximum lipid arc, lipid index, TCFA, maximum CSA of
plaque rupture and healed plaque were significantly associated
with poor initial TIMI blood flow (P<0.05, Table I'V).

Discussion

To the best of our knowledge, reduced preoperative TIMI
blood flow (grade 0/1) in patients with STEMI is associated
with a worse clinical prognosis (5,7-10). Using coronary
angiography for the assessment of blood flow, the present

study revealed that the incidence of poor initial TIMI blood
flow before PCI was as high as 73.9%, which was slightly
higher compared with that reported by Bauer et al (66.3%) (4),
and Bouisset et al (66.5%) (5); however, it was similar to
the study by Kalinskaya er al (77.6%) (6). Consistent with a
previous study (22), the present study further demonstrated
that patients with STEMI with TIMI 0/1 had a smaller MLD,
greater diameter stenosis and longer lesion length detected
by coronary angiography when compared with those with
TIMI 2/3. In addition, OCT findings indicated that the TIMI
0/1 group had a higher incidence of lipid plaque, TCFA and
healed plaque, and a lower incidence of microchannel, as well
as a larger lipid length, maximum lipid arc, lipid index and
maximum CSA of plaque rupture compared with the TIMI
2/3 group. Recently, a higher number of lipid plaques (53.9 vs.
41.8%) have also been observed in patients with STEMI with
pre-procedural TIMI 0/1 (23).

Moreover, the present study explored the relationship
between morphological characteristics of culprit plaques and
preoperative TIMI blood flow using multivariate analysis,
and revealed that lipid plaque, lipid length, maximum lipid
arc, lipid index, TCFA, maximum CSA of plaque rupture
and healed plaque were significantly associated with poor
initial TIMI blood flow. Consistent with the present findings,
Yu et al (24) reported that TIMI 0/1 flow is more prone to the
formation of in-stent plaque rupture in patients with ACS, and
lesions in the plaque rupture have more cholesterol crystals,
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Table II. Comparison of coronary angiography findings between TIMI 0/1 and TIMI 2/3 group.

Parameter TIMI 0/1 group (n=164) TIMI 2/3 group (n=58) P-value
Infarct-related artery, n (%)*
Left anterior descending artery 82 (50.0) 32(55.2) 0.498
Left circumflex artery 159.1) 4(6.9) 0.787
Right coronary artery 67 (40.9) 22 (37.9) 0.696
Quantitative coronary angiography findings
MLD, mm (mean + SD)° 0.12+0.46 0.64+0.40 <0.001
Diameter stenosis, % (mean + SD)° 95.1x11.6 73.8+12.3 <0.001
Lesion length, mm (mean + SD)° 14.8+6.6 11.9+7.6 0.006
RVD, mm (mean + SD)° 2.9+0.6 3.0+0.6 0.673
Severe calcification, n (%)* 8(4.9) 2(34) 0.999
Multivessel lesion, n (%)* 64 (39.0) 28 (48.3) 0.219
Bifurcation lesion, n (%)* 21 (12.8) 12 (20.7) 0.147

*Comparisons by chi-square test or Fisher's exact test; "comparisons by Student's t-test. TIMI, thrombolysis in myocardial infarction; MLD,

minimal lumen diameter; RVD, reference vessel diameter.

Table III. Comparison of optical coherence tomography results between TIMI 0/1 and TIMI 2/3 group.

Parameter TIMI 0/1 group (n=164) TIMI 2/3 group (n=58) P-value
Plaque composition, n (%)*
Fibrous plaque 26 (15.9) 12 (20.7) 0.681
Lipid plaque 142 (86.6) 42 (72.4) 0.014
Calcified plaque 100 (61.0) 41 (70.7) 0.186
Culprit lesion, n (%)*
Plaque rupture 123 (75.0) 36 (62.1) 0.060
Plaque erosion 38 (23.2) 20 (34.5) 0.092
Calcified nodule 3(1.8) 234 0.608
Plaque features of vulnerability, [M (Q,, Q;)]°
Lipid length, mm 12.6 (8.7,16.8) 9.2(6.8,13.2) 0.027
Minimum fibrous cap thickness, ym 51.0 (40.2,62.8) 50.0 (40.3,130.6) 0.596
Maximum lipid arc, ° 348.0 (293.1,360.8) 270.0 (232.2,360.7) 0.032
Lipid index 3149.0 (1743.2,3971.6) 2630.0 (1188.3,2694.7) 0.015
TCFA, n (%)* 118 (72.0) 24(41.4) <0.001
Macrophage accumulation, n (%)* 133 (81.1) 49 (84.5) 0.564
Microchannel, n (%)* 57 (34.8) 35 (60.3) <0.001
Maximum CSA of plaque rupture, mm?(mean = SD)° 2.8+1.1 22412 0.001
Healed plaque, n (%)* 77 (47.0) 17 (29.3) 0.019

“Comparisons by chi-square test or Fisher's exact test; °‘comparisons by Mann-Whitney U test; “comparisons by Student's t-test. TIMI, throm-
bolysis in myocardial infarction; TCFA, thin-cap fibroatheroma; CSA, cross-sectional area.

and multivariate analysis demonstrated that lipidic neointima
length has a 1.3-fold higher risk for occurrence of in-stent
plaque rupture. Majeed et al (25) also revealed that patients
with reduced blood flow (TIMI <2) after PCI have more
plaques behind stent struts that are detected by OCT, and that
lipid arc is significantly associated with abnormal TIMI flow
in multivariate logistic regression analysis (OR=1.29; 95% CI,
1.14-1.38). Moreover, lipid plaques are not only associated

with culprit lesions but also with non-culprit lesions in patients
with ACS (26), and the large lipid index is also considered
as a critical morphological discriminator for myocardial
no-reflow (27).

The proposed mechanism for reduced TIMI blood flow may
be that the lipid core can be released after plaque rupture and
flows into the lumen, which has procoagulant properties that
lead to the release of procoagulant substances, and eventually



6 SONG et al: TIMI FLOW GRADE IS ASSOCIATED WITH CULPRIT VESSEL PLAQUES

Table IV. Multivariate logistic regression analysis of factors
associated with poor initial thrombolysis in myocardial infarc-
tion blood flow.

Parameter OR 95% CI P-value
Lipid plaque 1.48 1.06-2.07 0.032
Lipid length, mm 1.61 1.18-2.29 0.003
Maximum lipid arc, 203 1.43-2.86 0.002
Lipid index 1.35 0.92-1.96 0.029
TCFA 1.03 1.01-1.21 0.001
Maximum CSA of plaque 1.02 1.01-1.08 0.021
rupture, mm?

Healed plaque 141 1.09-2.05 0.036

The data were analyzed by multivariate logistic regression model.
OR, odds ratio; CI, confidence interval, TCFA, thin-cap fibroath-
eroma, CSA, cross-sectional area.

results in thrombosis and coronary artery lumen occlusion
followed by platelet adhesion, aggregation and activation (28).
Another reason may be that plaque rupture or erosion results in
higher fibrinogen and lower platelet levels in the thrombus, and
the infarct related arteries tend to be completely occluded (29).
Therefore, thrombus, plaque rupture and lipid-rich plaque are
considered to indicate microcirculation dysfunction during
reperfusion therapy (30).

Furthermore, some findings from OCT studies show that
TCFA is one of the characteristics of vulnerable plaques which
are prone to rupture in coronary artery disease (31). Recently,
TCFA was revealed to be associated with greater plaque
burden and plaque volume (32). A study by Araki et al (33)
also demonstrated that TCFA is a predictor of subsequent
rapid plaque progression (OR=5.85; 95% CI, 2.01-17.03). In
the present study, patients in the TIMI 0/1 group had a signif-
icantly higher prevalence of TCFA compared with the TIMI
2/3 group (72.0 vs. 41.4%), and TCFA was independently
associated with poor initial TIMI blood flow. In addition,
the present study revealed that the TIMI 0/1 group had a
larger CSA of plaque rupture. This may be proportional to
the content of the lipid core flowing into the vascular lumen;
that is, with the larger CSA, the more lipid and thrombogenic
components flow into the lumen, thereby increasing the risk
of blocking the lumen.

On the other hand, healed plaques are considered to be a
signature of prior plaque destabilization (13). Previous studies
have demonstrated that healed plaques in patients with STEMI
are associated with a high level of plaque vulnerability and
inflammation (34,35). Cao et al (36) also reported that healed
plaques are an independent predictor of side branch occlusion
(OR=18.8; 95% (I, 5.1-68.8). In the present study, the TIMI
0/1 group had a higher proportion of healed structures (47.0 vs.
29.3%), indicating that the plaques in the TIMI 0/1 group were
more vulnerable. The reason for this was that the combination
of plaque vulnerability, local inflammation and greater plaque
burden in addition to systemic inflammation may outweigh the
protective mechanism of plaque healing and predispose those
plaques to develop into an occlusive thrombus (13).

The present study has several limitations. First, this is a
single-center retrospective analysis with a relatively small
sample. Second, a small fraction of patients with STEMI
enrolled during the study were excluded, and selection
bias may have affected the results. Third, for patients with
STEMI with a TIMI grade 0, thrombus aspiration must be
performed to achieve blood perfusion, and the mechanical
damage may alter the morphological characteristics of
the underlying plaque in these patients. Fourth, coronary
thrombus burden may affect OCT assessment of vulner-
able plaque characteristics; the present study therefore
excluded patients with a large thrombus burden. Fifth, due
to the physical characteristics of near-infrared light in OCT
technologys, its relatively shallow penetration depth and fast
attenuation limits the ability to detect the fine structure of
plaque. Therefore, the results of this study still need to be
confirmed by large-scale multicenter studies.

In conclusion, the present study revealed that the morpho-
logical characteristics of culprit coronary plaques (lipid
plaque, lipid length, maximum lipid arc, lipid index, TCFA,
maximum CSA of plaque rupture, healed plaque) are signifi-
cantly associated with poor initial TIMI blood flow before
PCI in patients with STEMI. Preoperative TIMI blood flow
is important for patients with STEMI, therefore, systematic
evaluation of the plaque morphological characteristics in
patients with STEMI may contribute to early diagnosis and
effective intervention, and subsequently reduce the occurrence
of adverse cardiovascular events.
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