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Background: Patients with ST-elevation Myocardial Infarction treated by primary percutaneous coronary inter-
vention (PPCI) experience drastic hemodynamic systemic changes (i.e., blood pressure) during the different
phases of the procedure. Optical coherence tomography is often used to unveil the underlying cause of STEMI
(pre-PCI) and to optimize stent implantation (post-PCI). The impact of blood pressure variability on coronary
lumen remains uncertain. This study aimed to investigate the relationship between blood pressure variability,
before and after PCI, and coronary arterial lumen dimensions of the infarct-related artery.
Methods:Wemeasured systolic, diastolic and mean arterial blood pressure (SBP, DBP, and MAP; respectively) at
pre- and post-PCI. Frequency-domain optical coherence tomography (FD-OCT) imaging was performed at the
same time points. Offline quantitative image analyses were performed to assess the average and minimum
lumen area (LA). Δ blood pressure (after and before the PCI) was then calculated.
Results: A total of 14 ST-segment elevation myocardial infarction (STEMI) patients were included. 84.2% of en-
rolled patients were male with a mean age of (58 ± 10.7 years). Roughly two-thirds (57.8%) had hypertension.
The mean SBP was (112.6 mmHg± 16.1) and (117.2 mmHg± 20.9), pre- and post-stenting, respectively; the
range of the observed SBP differences (between pre- and post-PCI) went from −25 to +23 mm Hg. Pre- and
post-stenting mean average LA were (7.1 ± 2.5 mm2 and 6.8 ± 2.3 mm2; respectively). There were poor corre-
lations between ΔSBP and Δ mean minimum LA. A similar pattern was observed with ΔDBP and ΔMAP.
Conclusion: Despite significant hemodynamic variability, the difference in lumen cross-sectional area, between
pre- and post-coronary artery stenting was minimal. This study supports the use of OCT lumen areas to inform
clinical decisions during PPCI.

© 2019 Elsevier Inc. All rights reserved.
1. Introduction

The introduction of OCT into the catheterization laboratory has been
received with great expectation, as this light-based imaging modality
offers ten times higher resolution and 40 times faster imaging
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acquisition compared with intravascular ultrasound [1,2]. However,
the first-generation time-domain OCT (TD-OCT) was plagued with the
requirement of proximal balloon occlusion to limit antegrade blood.
Today, the frequency-domain OCT (FD-OCT) has overcome the inherent
technical limitations of TD-OCT with the development of high acquisi-
tion speed that alleviated the need for proximal balloon occlusion,
thus simplifying the use of the technology by using contrast media in-
jection. These new acquisition techniques have allowed for widespread
clinical applications, including assessment of plaque morphology and
guidance of stent placement during percutaneous coronary interven-
tions (PCI) in ST-elevation Myocardial Infarction (STEMI) patients
[3–6]. Some of the guidance parameters, such as stent sizing and stent
optimization, rely on the assessment of luminal dimensions.
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ST-elevation Myocardial Infarction (STEMI) patients treated with
primary percutaneous coronary interventions (PPCI) experience drastic
hemodynamic systemic changes during the procedure. The impact of
blood pressure variability on coronary lumen dimensions remains un-
certain. We sought, therefore, to investigate the relationship between
blood pressure variability, during primary PCI, and coronary arterial
lumen dimensions of the infarct-related artery as assessed by non-
occlusive FD-OCT imaging.

2. Methods

2.1. Patient population

We conducted a post hoc analysis of the original data of prospectively
enrolled patientswhowere recruited as part of the Oxford AcuteMyocar-
dial Infarction (Ox-AMI) study (REC number 10/H0408/24). Themethods
and data relating to this cohort have been published previously. [7]

Briefly, the study population consisted of 82 prospectively enrolled
patients with STEMI who underwent PPCI at the Oxford Radcliffe Uni-
versity Hospitals (Oxford, United Kingdom) from January 2014 to July
2014. STEMI was defined as the occurrence of ongoing chest pain for
at least 30 min associated with ST-segment elevation N2 mm in at
least two contiguous leads. All patients underwent PPCI with stent im-
plantation. Decisions about direct stenting technique, thrombectomy
and glycoprotein (GP) IIb/IIIa inhibitor adoption were left to operator
discretion. All patientswere loadedwith aspirin 300mg and clopidogrel
600 mg or ticagrelor 180 mg. Weight-adjusted unfractionated heparin
or bivalirudin was administered.

Exclusion criteria were symptoms duration N12 h, presence of car-
diogenic shock, severe left main disease, contraindications to adenosine
infusion, plain old balloon angioplasty without stent implantation,
known history of severe chronic kidney disease (estimated glomerular
filtration rate b 30ml/min), severe tortuous vessel or unfavorable anat-
omy for an FD-OCT study. The local ethics committee approved the pro-
tocol, and the study was carried out in accordance with the Declaration
of Helsinki.

2.2. Percutaneous coronary intervention

PPCI was performed according to international guidelines. All pa-
tients were loaded with a double-antiplatelet treatment at the time of
the procedure (600mg of Clopidogrel and 300 mg of Aspirin in the am-
bulance). Anticoagulation was achieved with Bivalirudin (0.75 mg/kg
bolus, followed by an infusion of 1.75 mg/kg/min for up four h after
the procedure as clinically warranted). Both the use of Abciximab and
thrombus aspiration were left to the operator's discretion.

2.3. Angiographic and ECG analysis

Pre-stenting residual stenosis was measured by two-dimensional
quantitative coronary angiography (Medcon QCA software; Medcon
Limited, Tel Aviv, Israel). Baseline preprocedural angiographic throm-
bus burden was graded from 0 to 5 by the thrombus score as described
previously [8]. Pre-PPCI and final thrombolysis in myocardial infarction
flow and post-procedural MBG were assessed. Angiographic distal em-
bolization was defined as the occurrence of a distal filling defect with
an abrupt ‘cut-off’ appearance in one or more peripheral branches of
the infarct-related artery distal to the PPCI site [9].

A 12 lead ECGwas recorded at admission, and60min after PPCI in all
patients and ST resolution (ΣSTR) was calculated as described previ-
ously, ΣSTR being defined as incomplete if b70% [10].

2.4. Measurement hemodynamics parameters

Before proceedingwith stenting, and after intracoronary injection of
250 μg of isosorbide dinitrate, the following baseline parameters were
measured: systolic blood pressure (SBP), diastolic blood pressure
(DBP), and mean arterial pressure (MAP). The same parameters were
measured again after hyperemia, induced by an intravenous infusion
of adenosine at a rate of 140 μg/kg/min.

Post-dilationwas left to the operator's discretion.When the operator
was satisfied with the procedural result, SBP, DBP, and MAP were mea-
sured again at baseline and after hyperemia induction.

Indices of coronary physiology [index of microcirculatory resistance
(IMR) and coronary flow reserve (CFR)] were measured soon after coro-
nary flow restoration by thrombus aspiration and/or balloon predilation.

IMR was measured by using of a conventional pressure wire (Ab-
bott-SJM) soon after coronary flow restoration by thrombus aspiration
and/or balloon predilation as previously describedusing thermodilution
technique [7]. IMR values were corrected taking into account coronary
wedge pressure measured during stent balloon inflation [11].

Postdilation was left to the operator's discretion.When the operator
was satisfied with the procedural result IMR and CFR were measured
again and variations of all indices of coronary physiology after stenting
(ΔIMR = IMRpre-stenting–IMRpoststenting, ΔFFR = FFRpre-stenting–
FFRpoststenting) were determined.

Before completion of the procedure, the pressure wire was
withdrawn back close to the guiding catheter to exclude artifact due
to pressure drift.

2.5. OCT imaging and segmentation analysis

FD-OCT images were acquired using the FD-OCT Illumiem Optis™
systems with the Dragonfly Duo™ imaging catheters (St. Jude Medical,
Westford, MA). Imaging was performed at the same time points chosen
for themeasurement of IMR using a non-occlusive techniquewith auto-
mated pullback (pullback speed 36 mm/s–75 mm length segment im-
aged) during a manual intracoronary injection of isoosmolar contrast.

Off-line analysis was carried out using QCU-CMS software (LKEB,
Leiden, The Netherlands) by two experienced operators (M.S. and
M.A.T) blinded to hemodynamics values.

A common longitudinal region of interest (ROI) was thus identified in
both pre- and post-stenting runs. In this report, ROI were the proximal
and distal reference segments away from the stented region. (Fig. 1).

Proximal and distal references were defined in the post-stenting
runs as the segments not containing major side branches extending
for a minimum of 1 mm and a maximum of 5 mm proximally and dis-
tally to the edges of the stented segments, respectively.

The pre- and post-stenting runs were, then, exactly matched using
anatomical landmarks (i.e., side branches, calcific nodules, etc.) as refer-
ences for each patient. As confirmation of an accurate matching, refer-
ences (both proximal and distal) had to be equal in length (same
number of frames) in the pre- and post-stenting runs.

After checking and adjusting Z offset, lumen contourswere automat-
ically detected with manual correction when necessary. In the post-
stenting run, stent struts were first identified then LA, and stent area
contours were traced. The analysis was carried out every 1 mm of the
whole ROI in both the pre- and post-stenting runs rather than in each
cross-section. The global measurements of lumen area were used,
rather than lumen area in each cross-section.

2.6. Statistical analysis

Discrete variables are presented as counts and percentages. Contin-
uous variables are presented asmean±SDormedianwith interquartile
range (IQR) as appropriate after checking for normality distribution
using the Shapiro-Wilk test. Correlationswere tested using the ρ Spear-
man coefficient. Normally distributed continuous variables were com-
pared using the t-test or t-test for repeated measures, as appropriate,
whilst non-normally distributed continuous variables were compared
using theMann-Whitney test orWilcoxon signed-rank test for repeated
measures, as appropriate.



Table 1
Baseline clinical characteristics.

Clinical characteristics Whole cohort (19 patients)

Male gender 16
Age 58 ± 10.7
Hypertension 11
Hypercholesterolemia 7
Diabetes mellitus 1
Active smoker 10
Family history of IHD 7
Previous cardiac history 4
Mean Symptom-onset-to-needle time (min) 220 ± 148.5

b3 h 10
≥3 and b6 h 5
≥6 h 4

Culprit vessel
LAD 8
LCx 1
RCA 10

TIMI flow at presentation
0 13
1 4
2 1
3 1

Number of diseased vessels
1 16
2 3

Thrombus score
0–1–2 0
3 4
4 12
5 3

SYNTAX score 8 ± 5
Troponin peak (ng/mL) 122.8 ± 81.3
Creatinine (μmol/mL) 72.3 ± 14
GFR 98.4 ± 29.8
Periprocedural medications

Aspirin 19
Clopidogrel 19
Bivalirudin 19
GPIIbIIIa inhibitors 5
Total adopted 2
Bailout 3

Abbreviations. LAD – left anterior descending artery; LCx – left circumflex artery; RCA –
right coronary artery; GFR – glomerular filtration rate.

Fig. 1. Method of analysis of optical coherence tomography. Cross-sectional image (right) with longitudinal view of pre- and post-stenting (left) are demonstrated. Red line in the cross
section represents lumen area.
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All statistical analyses were performed using SPSS 22.0 (SPSS, Inc.
Chicago, Illinois) andap-valueb0.05was considered statistically significant.
3. Results

3.1. Clinical and procedural characteristics

A total of 19 STEMI patients recruited within the Oxford Acute
Myocardial Infarction study and with both presenting and post-
stenting FD-OCT and hemodynamic measurements were included
in the current analysis. Clinical and procedural characteristics are
Table 2
Procedural characteristics of the study population.

Procedural characteristics Whole cohort (19 patients)

Thrombus aspiration 17
Pre-dilation 19

Maximum balloon diameter (mm) 2.53 ± 0.2
Pre-stent 2D-QCA

MLD (mm) 1.37 ± 0.5
MLA (mm) 1.68 ± 1.4
%DS 52.6 ± 11.5
Lesion length (mm) 15.2 ± 6.7

DES 17
Number of stents

1 18
2 1

Stent length (mm) 25.4 ± 11.5
Stent diameter (mm) 3.4 ± 0.4
Post-dilation 16
Maximum balloon diameter (mm) 3.64 ± 0.4
Final TIMI flow

2 3
3 16

Incomplete ΣSTR (b70%) 2
MBG

0–1 3
2 4
3 12

Abbreviations. QCA – quantitative coronary arteriography; DES – drug-eluting stents;
ΣSTR – sum of ST-segment resolution; MBG – myocardial blush grade.



Table 3
Pre- and post-procedural blood pressure and index of microcirculatory resistance
measurement.

Hemodynamic parameters (mm Hg) Baseline Hyperemia

Pre-stenting
Mean arterial pressure 89.9 ± 13.5 81.2 ± 11.6
Systolic blood pressure 112.6 ± 16.1 104.7 ± 16.3
Diastolic blood pressure 70.3 ± 11.4 63.4 ± 12.5

Post-stenting
Mean arterial pressure 91.3 ± 17.3 82.6 ± 11.8
Systolic blood pressure 117.2 ± 20.9 106.5 ± 17.4
Diastolic blood pressure 71.6 ± 13.1 63.8 ± 12.5

Index of microcirculatory resistance
Pre-stenting 55.3 ± 38.1
Post-stenting 28.9 ± 17.4

Coronary flow reserve
Pre-stenting 1.1 ± 0.23
Post-stenting 1.3 ± 0.49
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summarized in Tables 1 and 2. 84.2% of enrolled patients were men
with a mean age of (58 ± 10.7 years). Majority of the patients had
been treated within 6 h of symptom onset (78.9%) with a mean
symptom-onset-to-needle time of 2.5 h (IQR 3.3 h). Roughly two-
thirds (57.8%) had hypertension, and nearly one-third had a history
of hyperlipidemia (36.8%) with only a small proportion of patients
had an established diagnosis of diabetes mellitus (5.2%). Of the se-
lected cohort, only a few patients (15.7%) were observed to have a
very large angiographic thrombotic burden (thrombus score 5).
Thrombus aspiration (89.4%), second-generation drug-eluting stents
(89%) and post-dilation (84.2%) were used in the vast majority of
cases. The occurrence of MBG b 2 and or incomplete ST-segment re-
covery (ΣSTR) was detected in 10.6% of these patients.

Out of 19 pre- and post-stenting OCT runs, the distal segment was
not appropriate for analysis in 2 cases, and three runs had unsuitable
distal segments.

3.2. Hemodynamic parameters

The baseline mean SBP was (112.6 mm Hg ± 16.1) and
(117.2 mm Hg ± 20.9), pre- and post-stenting, respectively. The base-
line mean MAP (89.9 mm Hg ± 13.5) and (91.3 mm Hg ± 17.3), pre-
and post-stenting, respectively.

We have also evaluated the pre- and post-PCI changes in the
intracoronary pressure [i.e., mean distal pressure (Pd)]. The mean Pd
Table 4
Pre- and post-procedural optical coherence tomography characteristics.

Pre-stenting Post-s

Reference segments (proximal plus distal)
Average LA (mm2) 7.12 ± 2.5 Averag
Minimal LA (mm2) 3.86 ± 1.9 Minim
Average LD (mm2) 2.92 ± 0.5 Averag
Minimal LD (mm2) 2.75 ± 0.6 Minim

Proximal references
Average LA (mm2) 8.46 ± 2.9 Averag
Minimal LA (mm2) 6.06 ± 2.2 Minim
Average LD (mm2) 3.22 ± 0.5 Averag
Minimal LD (mm2) 2.98 ± 0.5 Minim

Distal references
Average LA (mm2) 5.46 ± 2.4 Averag
Minimal LA (mm2) 3.33 ± 1.6 Minim
Average LD (mm2) 2.54 ± 0.6 Averag
Minimal LD (mm2) 2.41 ± 0.7 Minim

Stented segments

Average stent area (mm2)
Minimal stent area (mm2)
Average stent diameter (mm2)
Minimal stent diameter (mm2)

Abbreviations. LA— lumen area; LD — lumen diameter.
was (71.9 mm Hg ± 17.9) and (87 mm Hg ± 19.7), pre- and post-
stenting, respectively. Complete parameters of coronary physiology be-
fore and after stenting, including SBP, SBP, andMAP at both baseline and
after hyperemia induction as well as IMR and CFR data are summarized
in Table 3.

3.3. FD-OCT derived parameters

We explored the changes in dimensions of the proximal and distal
reference segments before and after stenting. Pre-and post-stenting
FD-OCT-derived lumen parameters of the proximal and distal refer-
ences as well as of the stented segments are summarized in Table 4.

In the proximal segments, pre-stenting mean average LA was larger
compared to post-stenting mean average LA (8.46 ± 2.91 mm2 vs. 7.8
± 2.79 mm2; p = 0.032). On the other hand, these differences were
not observed in the distal segment (5.46 ± 2.48 mm2 vs. 5.78 ±
2.49 mm2; p = 0.193) for the Pre-and post-stenting segment,
respectively.

3.4. Relationship between the hemodynamic parameters and FD-OCT de-
rived measures

The range of the observed SBP differences (between pre- and post-
PCI) went from−25 to +23mmHg. Similar differences were observed
in the MAP, with the range of the observed MAP differences (between
pre- and post-PCI) going from −32 to +15 mm Hg. There were poor
correlations between these changes in the pre- and post-stenting he-
modynamic parameters (i.e., SBP, DBP, andMAP) and themean average
LA andmeanminimal LA aswell aswith themean average LD andmean
minimal LD (Table 5). The relationship between delta blood pressure
and delta OCT parameters are demonstrated in Fig. 2–4. The significant
variability in the blood pressure values (pre- and post-stenting) re-
sulted only in minimal changes in the FD-OCT derived lumenmeasure-
ments. The relationship and correlations between the change in pre-
and post-stenting hemodynamic parameters and FD-OCT derived pa-
rameters are summarized in Table 5.

4. Discussion

Themain findings of our report are summarized as follows: [1] base-
line measurements of coronary arterial lumen size at reference sites
tenting p-Value

e LA (mm2) 6.8 ± 2.3 0.20
al LA (mm2) 3.91 ± 1.8 0.82
e LD (mm2) 2.86 ± 0.5 0.26
al LD (mm2) 2.61 ± 0.4 0.19

e LA (mm2) 7.8 ± 2.7 0.03
al LA (mm2) 5.8 ± 2.4 0.23
e LD (mm2) 3.09 ± 0.5 0.04
al LD (mm2) 2.83 ± 0.5 0.03

e LA (mm2) 5.78 ± 2.4 0.19
al LA (mm2) 3.55 ± 1.9 0.59
e LD (mm2) 2.62 ± 0.5 0.20
al LD (mm2) 2.37 ± 0.5 0.70

9.62 ± 2.5
7.89 ± 2.5
3.46 ± 0.4
3.13 ± 0.5



Table 5
The correlation between the blood pressure changes and the changes in the optical coherence tomography lumen measurements.

Hemodynamic parameters (mm Hg) Delta SBP = 4.5 ± 12.4 Delta DBP = 1.2 ± 10.2 Delta MAP = 1.3 ± 10.5

FD-OCT measurements
(mm2)

Total Reference segments
(Proximal + Distal)

Δ Minimal LA 0.04 ± 0.8 R = 0.14, P = 0.54 R = 0.43, P = 0.06 R = 0.31, P = 0.18
Δ Average LA −0.31 ± 1.0 R = 0.17, P = 0.48 R = 0.24, P = 0.31 R = 0.22, P = 0.34
Δ Minimal LD −0.13 ± 0.4 R = 0.15, P = 0.53 R = 0.25, P = 0.28 R = 0.32, P = 0.18
Δ Average LD −0.05 ± 0.2 R = 0.19, P = 0.42 R = 0.28, P = 0.23 R = 0.26, P = 0.28

Proximal references

Δ Minimal LA −0.25 ± 0.8 R = 0.02, P = 0.92 R = -0.05, P = 0.83 R = 0, P = 1.00
Δ Average LA −0.66 ± 1.1 R = -0.06, P = 0.82 R = 0.15, P = 0.55 R = 0.07, P = 0.76
Δ Minimal LD −0.14 ± 0.2 R = -0.01, P = 0.99 R = 0.11, P = 0.66 R = 0.10, P = 0.70
Δ Average LD −0.13 ± 0.2 R = -0.05, P = 0.84 R = 0.17, P = 0.49 R = 0.14, P = 0.58

Distal references

Δ Minimal LA 0.22 ± 1.6 R = 0, P = 1.00 R = 0.12, P = 0.65 R = -0.01, P = 0.96
Δ Average LA 0.31 ± 0.9 R = 0.07, P = 0.76 R = -0.10, P = 0.70 R = -0.19, P = 0.48
Δ Minimal LD −0.04 ± 0.4 R = 0.10, P = 0.70 R = -0.11, P = 0.68 R = -0.08, P = 0.74
Δ Average LD 0.07 ± 0.2 R = 0.14, P = 0.58 R = -0.14, P = 0.59 R = -0.24, P = 0.36

Abbreviations. R – Pearson's correlation coefficient; FD-OCT – Fourier domain optical coherence tomography; SBP – systolic blood pressure; DBP – diastolic blood pressure; MAP –mean
arterial blood pressure; LA – lumen area; LD – lumen diameter;Δ represents the difference at the end of the coronary intervention (post-stenting) and just before the coronary interven-
tion (pre-stenting).
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with FD-OCT are different frompost-interventional treatmentmeasure-
ments; [2] coronary arterial lumen measurements changes (from pre-
to post-PCI) were minimal irrespective of the degree of the blood pres-
sure changes pre- and post-intervention; [3] no correlation was
Fig. 3.Relationship between the pre- and post-stenting diastolic blood pressure and theminimu
patients.

Fig. 2. Relationship between the pre- and post-stenting systolic blood pressure and theminimu
patients.
observed between hemodynamic parameters and FD-OCT derived
measures.

It is clinical apparent that STEMI patients do have different blood
pressure levels before and after reperfusion and intravascular imaging
mlumen area – (left) scatter plot; (right) line graphwhere the x-axis represents individual

m lumen area – (left) scatter plot; (right) line graphwhere the x-axis represents individual



Fig. 4. Relationship between the pre- and post-stentingmean arterial pressure and theminimum lumen area – (left) scatter plot; (right) line graphwhere the x-axis represents individual
patients.
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is typically suggested to investigate the culprit lesion and to inform
stent selection [12]. The latter is achieved by measuring the reference
segments in terms of lumen-to-lumen or EEM-to-EEM dimensions de-
pending on operator preferences. The impact of blood pressure variabil-
ity on those dimensions remains uncertain.

As of yet, there has not been publication exploring the impact of
those hemodynamic changes on OCT measurements. Moreover, only a
few publications have examined the changes of lumen dimensions of
the infarct-related artery before and after the interventionwith conflict-
ing results [13,14].

Using FD-OCT measurements, Kurokawa et al. [15] found that the
average LD and LA of the distal reference site were significantly in-
creased after PCI with stent implantation. By contrast, these indices at
the proximal reference site were significantly decreased.

In our study, the baseline measurements of coronary arterial lumen
size at reference sites with FD-OCT are different from post-
interventional treatment measurements; however, these changes in
the luminal measurements (from pre- to post-PCI) were negligible
with no correlation to the degree of the blood pressure changes pre-
and post-intervention.

One phenomenon that could explain our findings is “coronary auto-
regulation”where coronary blood flow remains relatively constant over
Fig. 5. Relationship between the pre- and post-stenting the index of microcirculatory resistan
represents individual patients. Abbreviation. ROI – region of interest; MLA – minimum lumen
blood pressure; IMR – index of microcirculatory resistance.
a wide range of perfusion pressures [16]. This tight control of the blood
flow is characterized by adjustments in vascular resistance mainly due
to autoregulation in the coronary circulation that results from the con-
certed interaction of several different mediators or mechanisms
[17–20].

Both metabolic and myogenic theories have been proposed to ex-
plain the autoregulation of coronary flow. Based on the metabolic the-
ory, a decrease in coronary artery pressure reduces flow, which results
in coronary vasodilation by decreasingmyocardial substrate availability
or increasing production of metabolites [16–18].While according to the
myogenic theory, an intrinsic mechanism in vascular smooth muscle
regulates resistance in response to changes in transmural pressure
thus can change coronary vessel diameter in response to pressure.
Hence, a decrease in coronary artery pressure results in coronary vaso-
dilation independent of changes in blood flow [19,21,22] [19–21].

Nevertheless, these firm coronary autoregulation mechanisms pre-
vail in the microvasculature and the smaller arterioles rather than the
epicardial coronary vessels that were studied in our report, making it
less likely to solely explain our findings.

The index of microcirculatory resistance (IMR) was proposed and
validated for assessing the status ofmicrocirculation [23]. In order to ac-
count for any microcirculatory changes that can affect the coronary
ce and the minimum lumen area – (left) scatter plot; (right) line graph where the x-axis
area; SBP – systolic blood pressure; DBP – diastolic blood pressure; MAP – mean arterial
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lumenmeasurements we observed, we used IMR to assess the pre- and
post-procedural microvascular impairment. We found no significant
correlations between the IMR pre- and post-stenting and the FD-OCT
derived minimum LA (R = 0.404, p = 0.087) (Fig. 5). Similar results
were noted when investigating the associations of minimum LA with
CFR (R = 0.061, p = 0.803).

Additionally, we have examined the pre- and post-PCI changes as
well in the intracoronary pressure in relation to FD-OCT derived
lumen measurement. Similar to systemic blood pressure, there was no
relation between intracoronary pressure [i.e., mean distal pressure
(Pd)] variability and lumen measurements (correlation with minimum
LA: R= 0.431, p = 0.065; Supplemental Fig. 1).

It should be noted that the FD-OCT was performed in our study im-
mediately after stenting thus these results might have changed if these
measurements were performed at a later stage once the adrenergic
“storm” and the thrombotic burden resolved. Sahin et al. [13] showed
that reference vessel diameter (RVD) was higher during follow-up cor-
onary angiography a few days after STEMI in patients who underwent
PPCI with simple balloon dilatation and/or thrombus aspiration. On
the other hand, Cristea et al. [14] evaluated 2974 patients with STEMI
and reported a very small difference in RVD of the infarct-related arter-
ies using quantitative coronary angiography at baseline or post-PCI.
Very similar to our results, RVD increased to a small degree from base-
line to post-PCI (absolute change median 0.06 mm) and returned to
baseline values by the follow-up angiogram (at a mean time of
13 months).
4.1. Clinical implications

FD-OCT is known to provide accurate measurements of coronary
lumen size with excellent reproducibility [24]. Based on our results,
these measurements seem to be reliable despite the extreme hemody-
namic changes that might occur in patients undergoing coronary inter-
vention after an acute STEMI. This would give the PCI operator higher
confidence to integrate the FD-OCT data into decision-making
processes.
4.2. Limitations

We acknowledge that the sample size is small, however, this should
not impact on our final conclusions since there was no heterogeneity in
the observed changes in luminal dimensions; on the other hand, only 2
values of the blood pressure were recorded, pre- and post-PCI; continu-
ousmeasurement of the BP at both phases and evaluation of its variabil-
ity may offer different insights. Additionally; the range of change in
blood pressure observed was rather relatively small.
5. Conclusion

In PPCI, despite blood pressure variability, the difference in lumen
cross-sectional area, between pre- and post-coronary artery stenting
was minimal. This study supports the use of FD-OCT lumen areas to re-
liably and accurately inform clinical decisions during PPCI.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.carrev.2019.05.027.
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