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Abstract

Background/Objective: Percutaneous coronary intervention (PCI) has a pivotal role in
the treatment of coronary artery disease (CAD). Although PCI is generally guided only
angiographically, advancements in intravascular imaging, particularly in optical coherence
tomography (OCT), may offer significant advantages. OCT provides high-resolution cross-
sectional images that allow for a more detailed assessment of lesion characteristics and
procedural outcomes, which are not fully available with angiography. These findings are
associated with or predictive of major adverse cardiovascular events (MACE), encouraging
the use of OCT in PCI procedures. This study sought to characterize the role of post-PCI
OCT imaging in PCI optimization in patients with CAD. Methods: This retrospective study
includes patients who underwent OCT-guided PCI. A total of 64 patients with various types
of CAD were included. The primary endpoint was the identification of suboptimal stent
implantation as evaluated with OCT after stent implantation, and the secondary endpoint
was the assessment of the possibility to achieve optimal stent implantation after further
OCT-guided optimization based on standard definitions of optimal PCI. Results: In total,
73 vessels were studied, 42.46% (31) had a stent expansion index (SEI) of < 80%, 31.51%
(23) had an SEI between 80–90%, and 26.03% (19) had an SEI of more than 90%. Minimum
stent area (MSA) of more than 4.5 mm2 was found in 82.19% (60) of vessels, while 17.80%
(13) had an MSA below the cut-off value. Suboptimal stent implantation was identified
in 35.61% (26) of vessels, including underexpansion 9.58% (7), malapposition 15.06% (11),
stent edge dissection 6.85% (5), plaque burden or lipid-rich pool in the stent edges 2.73%
(2), and tissue protrusion 1.36% (1). Post-PCI OCT optimization resulted in significant
improvements, with only 6.84% (5) of the vessels still not achieving all OCT criteria for
optimal stent implantation. Conclusions: In patients with CAD, post-PCI OCT evaluation
provided useful information, otherwise unavailable by angiography alone. We identified
that 35.61% (26) of the targeted vessels, were suboptimally stented. OCT imaging was able
to provide procedural and strategic guidance for optimization until the appropriate results,
based on our criteria, were achieved in most of the lesions.
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1. Introduction
Percutaneous coronary intervention (PCI) constitutes an important step in the man-

agement of coronary artery disease (CAD). Although angiography-guided PCI is more
frequently used, progress in endovascular imaging technology has offered potential advan-
tages. Optical coherence tomography (OCT) provides high-resolution, cross-sectional im-
ages, enhancing the evaluation of lesion characteristics as well as the procedural efficacy [1].
OCT provides information not available with angiography alone, such as anatomical lumen
characteristics, plaque morphology, and procedural attributes, including stent expansion
and apposition, vessel dissections, or adequate lesion coverage [2,3]. These findings have
been proven to be associated with or predictive of major adverse cardiovascular events
(MACE), validating the use of OCT imaging as an important tool during PCI [4].

Despite the growing body of evidence about the value of intravascular imaging, its
routine implementation in everyday practice remains as low as 15% [5]. More specifically,
empirical data assessing the additional benefits of OCT evaluation and subsequent opti-
mization during PCI are still scarce [6]. Modern research is especially needed to measure the
frequency and types of OCT-defined suboptimal stent implantation following angiographi-
cally satisfactory PCI and assess the possibility of using OCT-derived corrective techniques
to achieve optimal results. Thus, by analyzing the frequency and mechanisms of OCT-
defined suboptimal stent implantation and by investigating the efficacy of OCT-guided
optimization in reaching a consensus on defined criteria for optimal stent deployment,
the current study sought to evaluate the value of OCT imaging in enhancing PCI quality,
focusing on post-PCI OCT findings and their influence on procedural decision-making.

2. Methods
2.1. Study Population

In this retrospective analysis, we report all the patients who underwent PCI with OCT
guidance at the Clinical Emergency Hospital of Bucharest between 2022 and 2023. Clinical
data was obtained from the patient’s medical history, physical examinations, and laboratory
testing. According to the atherosclerosis study [7], all types of CAD were included (ST
segment elevation myocardial infarction [STEMI], non-ST segment elevation myocardial
infarction [NSTEMI], unstable angina [UA], or stable angina). For acute coronary syndrome
patients, we evaluated the non-culprit lesions exclusively after appropriate treatment of
the culprit lesion during the acute phase. Additionally, we included all coronary vessels
except for the left main coronary artery. Angiography was performed on all patients
using radial access, and a total of 73 vessels were stented. A retrospective analysis of the
available data regarding the baseline characteristics of the patients and vessels, together
with intra-procedural information from the OCT imaging of the vessels, was performed.

2.2. Optical Coherence Tomography Image Acquisition and Analysis

OCT images were acquired with the ILUMIEN OPTIS OCT Intravascular Imaging
System (Abbott—St. Jude Medical, St. Paul, MN, USA), using compatible catheters (C7
Dragonfly and Dragonfly OPTIS, St. Jude Medical, St. Paul, MN, USA). An integrated
automated pullback device was used at 20 mm/s to scan the entire length of the vessel of
interest. During the pullback, continuous flushing of contrast medium directly from the
guiding catheter was applied to displace blood from the imaging site.
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All PCI procedures were preceded by OCT imaging, and the results were presented
as the OCT baseline vessel characteristics. This information was later used during PCI
according to the attending physician’s decision regarding balloon and stent sizing or
lesion preparation. Interventions included pre-dilatations, stent implantations, and post-
dilatations. After acceptable angiographic results, post-PCI OCT was performed, and
additional maneuvers were implemented when necessary, according to the OCT results.

OCT recordings were stored using proprietary software (St. Jude Medical, St. Paul,
MN, USA) and analyzed offline retrospectively for this study. Analysis of cross-sections
was performed together with automated software, which highlighted the lumen contour
and stent struts throughout the stented and reference segments of interest. The software’s
automatic lumen contour detection was manually corrected before measurements if needed.

Qualitative OCT assessment was performed on all stented vessels. Optimal stent
implantation was evaluated based on the European Association of Percutaneous Cardio-
vascular Interventions EAPCI consensus document criteria [8], as summarized in Figure 1.
Measurements of proximal and distal lumen reference areas were performed. The mini-
mum stented area (MSA) was then identified by the software, and the stent expansion index
(SEI) was calculated using the formula MSA/([proximal reference area + distal reference
area]/2). We defined five categories of suboptimal stent implantation. Stent underexpan-
sion was defined if SEI < 80% and MSA < 4.5 mm2 [9]. Stent malapposition was considered
significant when the distance from the struts to the adjacent lumen was more than 0.4 mm
and the longitudinal extension was >1 mm. Edge dissections were considered significant if
they exceeded lateral extension > 60◦, as well as length > 2 mm. Significant disease at the
stent edges was defined as >50% plaque burden or a lipid-rich pool. Moreover, the EAPCI
consensus statement recognizes the presence of tissue protrusion (plaque or thrombus),
defined as tissue ≥ 500 µm post-PCI through stent strands, as a marker of poor prognosis
in the case of elective or urgent PCI. Finally, we evaluated the presence and severity of
calcified lesions using the following OCT criteria: presence of calcium thickness > 0.5 mm,
angle > 180◦ of vessel arc, and length > 5 mm.

Figure 1. Suboptimal stent implantation criteria.

2.3. Study Workflow and OCT-Guided Stent Optimization Protocol

In this study, a stepwise OCT-guided PCI workflow was employed. Baseline angiog-
raphy was integrated with pre-intervention OCT to characterize lesion anatomy, vessel
dimensions, and plaque morphology, thereby guiding lesion preparation and stent se-
lection. Post-PCI OCT was routinely carried out to evaluate stent expansion, apposition,
and lesion coverage after angiographically acceptable stent implantation (Figure 2). The
above-described predefined suboptimal stent implantation criteria (Section 2.2) were used
to interpret the post-PCI OCT results. OCT-guided optimization was carried out whenever
a criterion for suboptimal implantation was found. Non-compliant (NC) balloons sized
in accordance with OCT-derived reference lumen dimensions were used to treat stent
underexpansion with high-pressure post-dilatation. Moreover, NC or semi-compliant (SC)
balloons were used to correct stent malapposition. To ensure sufficient lesion coverage,
additional stent implantation was performed in cases of significant edge dissection or
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residual disease at the stent edges. Following optimization, additional OCT imaging was
carried out to verify whether the initially detected abnormality was corrected and that the
ideal stent implantation was achieved.

Figure 2. Stepwise OCT-guided PCI workflow. SC balloon, semi-compliant balloon; NC bal-
loon, non-compliant balloon; IVL, intravascular lithotripsy; POT, proximal optimization technique;
ROTA, rotablation.

2.4. Endpoints

The primary endpoint of this study was to identify lesions with OCT-defined subop-
timal stent implantation, according to the established criteria, post initial post-PCI OCT
evaluation after seemingly angiographically appropriate results. The secondary endpoint
was to evaluate the possibility of achieving the OCT criteria for optimal stent implantation
after OCT-guided stent optimization.

2.5. Statistical Analysis

Statistical analysis was performed using Gretl version 1.9.4 (econometric software for
the GNU generation). Data is presented as counts or percentages (%), mean ± standard
deviation (SD), or median with interquartile range (IQR), depending on the normality of
the data. Normality of the data was evaluated using the Shapiro–Wilk test.

3. Results
3.1. Patient Baseline Characteristics

A total of 64 patients were included, evaluated and summarized in Table 1. The mean
age of patients was 63.03 ± 0.40 years. Moreover, 79.69% were men, 21.87% had diabetes,
84.37% had hypertension, 87.50% had dyslipidemia, and 65.63% were ever smokers. His-
tory of angina and previous acute coronary syndrome (ACS) was found in 53.97% and
29.69%, respectively.

Most patients presented with STEMI 53.12%, followed by UA 37.50%, NSTEMI 6.25%,
and stable angina 3.13%. Based on angiographic appearance, 26.56% of patients had
single vessel disease, 60.94% had double vessel disease, and finally 12.50% had triple
vessel disease.
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Table 1. Baseline characteristics of the sample.

All Patients (n = 64)

Age, y 63.03 ± 0.40
Male sex 79.69% (51)

Diabetes mellitus 21.87% (14)
Hypertension 84.37% (54)
Dyslipidemia 87.50% (56)
Ever smoker 65.63% (42)

History of angina 53.97% (34)
History of ACS 29.69% (19)

LVEF,% 48.10 ± 6.32
eGFR, mL/min/1.73 m2 89.93 ± 17.25

Clinical presentation
STEMI 53.12% (34)

NSTEMI 6.25% (4)
UA 37.50% (24)

Stable angina 3.13% (2)
Number of vessels diseased

Single vessel disease 26.56% (17)
Double vessel disease 60.94% (39)
Triple vessel disease 12.50% (8)

Mean number of vessels 1.85 ± 0.63
ACS, acute coronary syndrome; LVEF, left ventricular ejection fraction; eGFR, estimated glomerular filtra-
tion rate; STEMI, ST-elevation myocardial infarction; NSTEMI, non ST-elevation myocardial infarction; UA,
unstable angina.

3.2. Lesion and Treatment Characteristics

Lesion and procedural characteristics during PCI are summarized in Table 2. We
analyzed 73 vessels that underwent stent implantation with OCT guidance. More than half
of the lesions, 64.38% (47), were localized in the left anterior descending artery, followed by
right coronary artery at 20.55% (15). Less common lesion sites were the circumflex artery
8.22% (6) and smaller side branches in 6.85% (5).

Table 2. Lesion and treatment characteristics.

Total Vessels (n = 73)

Lesion location
Left anterior descending artery 64.38% (47)

Right coronary artery 20.55% (15)
Circumflex artery 8.22% (6)

Side branches 6.85% (5)
Number of stents implanted

1 87.67% (64)
2 10.96% (8)
3 1.37% (1)

Mean number of stents 1.13 ± 0.38
Stent characteristics

Metallic 2nd-generation drug eluting stent 100%
Stent length, mm 27.94 ± 0.41

Stent diameter, mm2 3.08 ± 0.41

During PCI, a single-stent strategy was applied to most of the vessels 87.67% (64),
while two-stent and three-stent strategies were used in 10.96% (8) and 1.37% (1), respectively.
All the stents used during this period were metallic second-generation drug eluting stents
(n = 83) with a mean length size of 27.94 ± 0.41 mm and a mean diameter of 3.08 ± 0.41 mm.
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3.3. OCT Baseline Vessel Characteristics

The baseline OCT analysis characteristics are summarized in Table 3. The median
value of minimum lumen area (MLA) was 1.49 (IQR 1.12–1.93), and the minimum lumen
diameter (MLD) was 1.21 (IQR 1.11–1.48). The median lesion length was 32.60 (IQR
24.05–42.30).

Table 3. Baseline vessel characteristics using optical coherence tomography.

Total Vessels (n = 73)

Lumen measurements
Proximal lumen area, mm2 7.89 (6.41–10.65)

Proximal lumen diameter, mm 3.17 (2.83–3.61)
Distal lumen area, mm2 5.53 (4.13–7.38)

Distal lumen diameter, mm 2.70 (2.32–3.06)
Average reference lumen area, mm2 6.86 (5.76–8.84)

Average reference lumen diameter, mm 2.93 (2.63–3.27)
Minimum lumen area, mm2 1.49 (1.12–1.93)

Minimum lumen diameter, mm 1.21 (1.11–1.48)
Lesion length, mm 32.60 (24.05–42.30)

Calcium characteristics
Presence of calcium 57.53% (42)
Thickness > 0.5 mm 65.12% (28)

Angle > 180◦ vessel arc 24.24% (8)
Length > 5 mm 53.49% (23)

Data shown as median (interquartile range) or percentages.

The presence of calcium was observed in 57.53% (42) of the vessels, and morphological
characteristics were evaluated. Among all lesions, 65.12% (28) had a calcium deposit with
a thickness > 0.5 mm, 53.49% (23) were more than 5 mm in length, and in 24.24% (8), the
calcium arch was more than 50%.

3.4. Post-PCI OCT Evaluation and Optimization

Post-stenting, OCT imaging was performed in all 73 vessels to identify the appropriate
stent implantation. Information regarding the SEI and MSA of the stented vessels is
provided in Table 4. Additionally, qualitative and quantitative data are summarized in
Table 5.

Table 4. OCT post-PCI stent expansion characteristics.

OCT Post-PCI
(n = 73)

OCT Post Optimization
(n = 73)

Stent expansion index
classification, %

<80% 42.46% (31) 36.99% (27)
80–90% 31.51% (23) 35.61% (26)
>90% 26.03% (19) 27.40% (20)

Stent measurements
Minimum stent area > 4.5 mm2 82.19% (60) 87.67% (64)
Minimum stent area < 4.5 mm2 17.81% (13) 12.33% (9)

Minimum stent area, mm2 5.44 (4.61–7.16) 5.46 (4.72–7.32)
Stent expansion index 81.15 (71.42–90.48) 81.51 (73.50–91.00)

Data shown as median (interquartile range) or percentages.
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Table 5. OCT identification of suboptimal stent implantation before and after optimization.

OCT Post-PCI
(n = 73)

OCT Post Optimization
(n = 73)

Suboptimal stent implantation
measurements

Total suboptimally stented vessels 35.61% (26) 6.84% (5)
Stent underexpansion 9.58% (7) 5.47% (4)
Stent malapposition 15.06% (11) 0.0% (0)

Edge dissection 6.84% (5) 0.0% (0)
Plaque burden or lipid-rich pool 2.73% (2) 0.0% (0)

Tissue protrusion (plaque/thrombus) 1.36% (1) 1.36% (1)

Moreover, OCT evaluation demonstrated that 35.61% (26) of the vessels were, accord-
ing to our criteria, suboptimally stented, before post-PCI OCT evaluation. The percentage
of vessels with stent underexpansion was 9.58% (7). This differs from the identification of
31 stented vessels with an SEI < 80%, because our criteria define stent underexpansion as a
combination of SEI < 80% and MSA < 4.5 mm2, resulting in a smaller number of vessels
meeting the underexpansion definition (Supplementary Data). Furthermore, stent malappo-
sition was observed in 15.06% (11) of vessels. With lower occurrence, stent edge dissection
was identified in 6.84% (5) of cases, and the presence of plaque burden or lipid-rich pool
in the stent edges was observed in 2.73% (2) of cases. Finally, only 1.36% (1) of the cases
presented tissue protrusion.

The decision for optimization was made by the interventionalist, and additional stents,
along with either non-compliant or semi-compliant balloons, were used accordingly. The
optimization strategy for the vessels that did not fulfill the optimal implantation criteria is
summarized in Table 6.

Table 6. Optimization strategy equipment.

NC Balloon
Diameter, mm

SC Balloon
Diameter, mm

Stent Diameter,
mm Pressure, atm

Suboptimal stent implantation
Stent underexpansion 3.07 ± 0.41 - - 18.50 ± 4.01
Stent malapposition 3.39 ± 0.57 3.30 ± 0.97 - 17.40 ± 3.13

Edge dissection - - 3.20 ± 0.44 15 ± 1.41
Plaque burden or lipid rich pool - - 2.37 ± 0.17 15 ± 1.41

NC balloon, non-compliant balloon; SC balloon, semi-compliant balloon; ATM, atmosphere.

Optimization strategy included post-dilatation for stent underexpansion with NC
balloon, using a mean diameter of 3.07 ± 0.41 at 18.50 ± 4.01 atm. For stent malapposition,
either NC or SC balloon was used, with mean diameters of 3.39 ± 0.57 and 3.30 ± 0.97
respectively, and a mean pressure of 17.40 ± 3.13 atm. In the case of edge dissection,
an additional stent with a mean diameter of 3.20 ± 0.44 was implanted at a pressure of
15 ± 1.41 atm. Finally, in cases of plaque or lipid-rich pool at the stent edges, stents with a
mean diameter of 2.37 ± 0.17 were implanted at a pressure of 15 ± 1.41 atm.

3.5. OCT Results (Areas, Expansion) After Stent Optimization (Included Also in Table 4)

Additional OCT imaging was undertaken after optimization to confirm the appropriate
stent implantation. Of the total 30 suboptimally implanted stents, only five stented vessels
(6.84%) were still not fulfilling the criteria for optimal implantation despite additional
optimization maneuvers. More specifically, of the seven underexpanded stents, four (5.47%)
remained with <80% expansion and MSA < 4.5 mm2. All previously malapposed stents
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were optimized successfully, similarly to all cases of edge dissection and uncovered plaque
burden or lipid-rich pool. As a final note, the number of vessels with tissue protrusion
remained the same at 1 (1.1%).

In terms of expansion post optimization, OCT revealed improvement in all three classi-
fications of stent expansion indexes, with 36.99% (27) of vessels remaining with SEI < 80%,
35.61% (26) with SEI 80–90%, and 27.40% (20) achieving SEI of >90%. Additionally, im-
provement in the percentages of stented vessels reached MSA more than the threshold
of 4.5 mm2 87.67% (64), after OCT post optimization was observed as well as the median
value of SEI.

4. Discussion
This study aimed to investigate the value of post-PCI OCT in detecting suboptimally

implanted stents after angiographically appropriate stent deployment and the ability to
achieve optimal results with OCT guidance. OCT findings influenced the physician’s
decision, leading to additional maneuvers in 35.61% (26) of cases. Finally, 93.16% of the
lesions fulfilled the currently available criteria for stent optimization.

Stent underexpansion constitutes a major predictor of stent thrombosis [10]. Results
from the CLI-OPCI registry [3] identify the presence of MLA of 4.5 mm2 as a threshold for
discriminating patients with MACE. Additionally, regarding the percentage of appropriate
stent expansion, there are no uniform criteria that set a target for PCI optimization. Nev-
ertheless, data from the DOCTORS trial showed that the cut-off value of stent expansion
capable of predicting FFR > 0.90 was >79.4% [11]. Based on this information, in this study,
the criterion of SEI ≥ 80% was used. We identified that 9.58% (7) stents of our sample were
underexpanded, a percentage that is much lower compared to other large studies [12,13].

Moreover, in two recent studies [14,15], malapposition was a frequent finding in both
acute and late stent thrombosis. OCT is an extremely reliable imaging tool for identifying
stent malapposition, and in our study, we detected it in 17.4% (15) of the vessels, successfully
optimizing them in all cases.

Post-PCI OCT revealed that 6.84% (5) of our sample had significant edge dissections,
due to the OCT greater discriminatory capabilities. Additionally, OCT is considered to be
superior in detecting even small dissections compared to other imaging modalities, such
as intravascular ultrasound (IVUS) [12,16]. The criteria we used were based on results
from studies that identified early stent thrombosis when cut-offs for edge dissection were
defined as lateral extension > 60◦ and a length > 2 mm [17,18].

Optimal lesion coverage and appropriate landing zone selection in areas with plaque
burden < 50% and absence of a lipid-rich pool are of great importance in the PCI strategy
to avoid subsequent stent edge restenosis [17]. Although pre-PCI OCT provided impor-
tant information regarding lesion morphology and plaque burden in reference segments,
angiographic guidance alone at the time of stent implantation was insufficient to ensure
complete lesion coverage. Accordingly, our results showed that 2.73% (2) of vessels ex-
hibited incompletely covered lesions on post-PCI OCT, a finding consistent with previous
studies [19]; additional stent implantation subsequently achieved adequate lesion coverage
in all instances.

The significance of identifying tissue protrusion and the decision for further inter-
vention are controversial. The EAPCI consensus document recognizes the presence of
tissue protrusion as a finding related to poor prognosis, based on findings from two major
studies, especially in cases of acute coronary syndrome (ACS) [4,17]. In contrast, IVUS
studies found no adverse effect on clinical outcomes in cases of tissue protrusion [20].
This discrepancy can be clarified by the results of a multicenter registry that identified the
presence of three types of tissue protrusion: smooth, disrupted fibrous tissue, and irregular
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protrusion. Only irregular protrusion was associated with device-oriented cardiac events.
This study was designed to include only non-culprit vessels, which contributed to the
rare occurrence of tissue protrusion. There was only one case (1.36%) that was considered
significant > 500 µm, but no further intervention was necessary.

We found that post-PCI OCT allowed for the identification of 30 (41.09%) suboptimal
stent implantations of various types (Figure 3). Large studies that estimated incidences
of suboptimal stent implantation of 31.0% (CLI-OPCI II) [8], and 35.3% (FORZA) [21] do
not significantly differ from our findings. Other studies, such as (RENOVATE-COMPLEX-
PCI), showed that 65.9% of those met all stent-optimization criteria [22]. In contrast, we
were able to achieve a higher percentage (93.16%) of vessels that fulfilled our pre-defined
criteria, results that may be influenced by the inclusion of more complex lesions, as well as
the criteria for optimal stent implantation used in the RENOVATE-COMPLEX-PCI study.
Furthermore, we demonstrated that even if pre–PCI OCT evaluation allowed for adequate
selection of balloons and stents, significant information can be derived from post-PCI
evaluation to achieve proper stent implantation criteria in most patients.

 

Figure 3. OCT imaging examples of suboptimal stent implantation. (A) Stent underexpansion.
(B) Stent malapposition. (C) Proximal stent dissection. (D) Tissue protrusion through the stent struts.

Finally, we recognize that the indications and necessity of OCT in daily practice are
not clear. The European Society of Cardiology (ESC) recommends intracoronary imag-
ing guidance by OCT during PCI on anatomically complex lesions (defined as left main
coronary artery lesions, true bifurcation lesions, long lesions) (Class Ia, Level of evidence
A) [23]. Several surveys by the interventional cardiologist communities showed that the
most common indications for intravascular imaging were pre- and post-PCI assessment, as
well as stent optimization and strategy guidance [24,25]. Our study, designed to evaluate, in
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everyday clinical practice, the benefits of OCT guidance, may facilitate the broader adoption
of intravascular imaging by illustrating that a significant percentage of angiographically
acceptable PCIs possess OCT-defined suboptimal characteristics and that post-PCI OCT-
guided optimization allows operators to rectify these deficiencies, resulting in a high rate
of optimal stent implantation.

5. Limitations
- This is a single-centered study with data collected from a limited number of patients

and vessels.
- Left main lesions were not included, as OCT guidance for this subset of lesions is

more cumbersome.
- Complex lesions, such as bifurcation lesions or heavily calcified lesions, were not

included in this study.
- Our data may not be used to determine which types of lesions OCT may provide

valuable information for stent optimization, especially due to the limited number of
lesions evaluated.

- Patients with multiple stents (like additional stent implantation) may experience more
procedures and a greater risk of adverse outcomes, including the need for surgery,
even though in our study we did not have this situation.

6. Conclusions
In patients with coronary artery disease, OCT guidance after PCI provided useful

information, otherwise unavailable by angiography alone. We were able to identify that
35.61% of the targeted vessels were suboptimally stented. OCT imaging was able to provide
procedural and strategic guidance for optimization until the appropriate results, based on
our criteria, were achieved.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/diagnostics16050813/s1, Supplementary Data: Stent expansion
indexes and MSA of all vessels in the study post-PCI and post-optimization.
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