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CORRESPONDENCE ABSTRACT
Andras Mester Background: Myocardial infarction (MI) with no obstructive coronary arteries (MINOCA) is a
Str. Gheorghe Marinescu nr. 38 special form of the acute coronary syndrome. The heterogeneous pathophysiology of MI-
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is to assess the underlying mechanism of the delayed washout phenomenon on coronary
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of an acute MI. Methods and design: This clinical prospective, descriptive research will enroll
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Targu Mures, Romania. The enrolled patients will be separated into two groups based on OCT
examination, patients with SD and patients with no SD. Conclusion: The underlying mecha-
nisms of MINOCA with delayed washout phenomenon on coronary angiography is still poorly
understood. Modern invasive imaging techniques are capable to assess the microstructure of
the coronary artery wall and are able to offer the much needed information to elucidate the
pathophysiological changes which ultimately cause the acute event. The current study offers
a new, complex — clinical, invasive and noninvasive imaging, as well as biomarker-based — ap-
proach, which may lead to a better understanding and treatment of this pathology.
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INTRODUCTION

The majority of acute myocardial infarctions (AMI) are
caused by an intracoronary thrombus with plaque rupture
or erosion, and coronary angiography is the gold standard
for the diagnosis of coronary artery disease (CAD).! In
patients with AMI presenting with ST-segment elevation
on the ECG, the immediate coronary angiography shows
in almost 90% of the cases an occluded coronary artery.
In contrast, in AMI patients with no ST-segment eleva-
tion on the ECG, this proportion is only 26% when the
coronary angiography is performed in the first 24 hours of
symptoms onset. DeWood et al. demonstrated that around
10% of patients with AMI had no significant lesions on cor-
onary angiography, and this phenomenon was confirmed
by some large AMI registries.??

Myocardial infarction with no obstructive coronary ar-
teries (MINOCA) is a special form of acute coronary syn-
drome (ACS), presentin 5-15% of the cases, typically diag-
nosed under 50 years of age.* MINOCA is characterized by
evidence of myocardial injury (elevated cardiac biomark-
ers) with no significant atherosclerotic coronary plaque
(less than 50% on coronary angiography) or flow-limiting
obstructions on coronary angiography.> The pathophysi-
ology of MINOCA is heterogenous, including coronary
artery spasm, coronary dissection, unstable coronary
plaque, Takotsubo cardiomyopathy, myocarditis, micro-
vascular coronary artery spasm, or embolization.®” Coro-
nary angiography is able to quantify the coronary stenosis,
but unable to identify the plaques at risk, due to the lack
of information of the plaque structure or the coronary ar-
tery wall. Intravascular imaging, such as optical coherence
tomography (OCT) or intravascular ultrasound (IVUS),
can visualize the microstructure of the coronary wall and
plaque and is able to identify atherosclerotic plaque dis-
ruption, plaque erosion, coronary artery dissection, or
thrombosis which was not identified during coronarogra-
phy.8 OCT can acquire a high-resolution (10-15 um) im-
age that allows a better understanding of the pathomecha-
nism of MINOCA patients by a punctual assessment of the
coronary wall structure.” Another key diagnostic tool for
this patient category is represented by cardiac magnetic
resonance (CMR), which is capable to demonstrate the
myocardial damage (late gadolinium enhancement, myo-
cardial edema, wall motion abnormalities).2

Spontaneous coronary artery dissection (SCAD) is a
rare cause of ACS, which occurs typically in young patients
with no cardiovascular risk factors, caused by the disrup-
tion of the coronary artery wall, resulting in an intramural
hematoma. There are three types of SCAD, and intravas-

Journal of Interdisciplinary Medicine 2019;4(2):59-63

cular imaging is necessary to confirm the diagnosis. Nearly
half of all cases remain unexplained.!?

The coronary slow flow phenomenon can be described
as a delayed progression of the injected contrast material or
delayed distal vessel opacification in the major epicardial
coronary vessels.!! Our previous experience in MINOCA
patients detected another phenomenon, which is believed
to play a key role in the pathophysiology of these patients.
In a variable percentage of MINOCA patients, coronary
angiography described a delayed washout of the contrast
material, and the OCT examination showed a subintimal
dissection (SD) at this level.

The aim of this study is to assess the underlying mecha-
nism of the delayed washout phenomenon on coronary
angiography and the potential role of subintimal coronary
artery dissection in the setting of an acute myocardial in-
farction.

STUDY HYPOTHESIS

This study aims to demonstrate the correlation between
subintimal dissection in patients with MINOCA and de-
layed washout, as a variety of the “slow flow” phenome-
non. Based on the observation that some of these patients
present delayed washout of the contrast material in the
coronary arteries, we propose to validate the association
between delayed washout of the contrast material and the
presence of subintimal dissection on OCT examination.
The study will also evaluate clinical and paraclinical char-
acteristics, associations that could influence the aspect and
outcome of patients with SD, as well as early and late out-
comes of these patients.

MATERIAL AND METHODS

Study population

This clinical prospective, descriptive research will enroll
patients diagnosed with AMI (STEMI or NSTEMI) with
non-obstructive coronary artery disease identified by
coronary angiography, followed by OCT imaging of the
coronary arteries, who will be admitted to the Emergency
Clinical County Hospital of Targu Mures, Romania.
Patients with STEMI are defined as having continuous
chest pain longer than 30 minutes, positive cardiac bio-
markers (high-sensitive troponin, creatine kinase myocar-
dial band), ST-segment elevation on surface ECG >0.1 mV
in two or more contiguous leads or new left bundle-branch
block. In patients with NSTEMI, the infarction will be de-
fined as the absence of ST-segment elevation on the ECG
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Patients with AMI criteria + no significant stenosis (<50%) and the
presence of "slow flow" phenomenon on angiography

}

Invasive investigations

OCT examination

Randomization

Patients with SD

Patients with NO-SD

Laboratory assay
Cell adhesion molecules (ICAM, VCAM, E-selectin)

hs-CRP
hs-cTnl, CK, CK-MB

}

Patient follow-up: 3, 6, 12 months (patients will receive medical
treatment: double antiaggregant therapy and statins)

Cardiac MRI at 6 months

FIGURE 1. Study protocol

with positive cardiac biomarkers and suggestive ischemic
symptoms.

Study groups

The enrolled patients will be separated into two groups
based on OCT examination, patients with SD and patients
with no SD (NO-SD).

Coronary angiography

The coronary angiograms will be performed using the
Philips Allura Xper FD20 biplane system. Through radial
artery approach, a diagnostic catheter will be introduced
into the artery using the Seldinger technique, and by
means of a guide wire the catheter will be introduced at the

origin of the coronary artery. The coronary arteries will be
visualized by means of fluoroscopy and intracoronary in-
jection of iodine-based contrast material (Iomeron). The
obtained angiograms will be analyzed by two experienced
interventional cardiologists.

OCT examination

OCT imaging will be acquired using an Abbott imaging
system and a Dragon Fly catheter (Abbott), after posi-
tioning the catheter. Image acquisition of the region will
be performed by automatic pullback from distal to proxi-
mal to the selected region. To clear the imaging field from
blood flow, continuous injection of contrast or saline will
be performed.'? The obtained images will be stored digi-
tally for further analysis.
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All the obtained OCT results will be examined by two
experienced investigators. If there will be a significant dif-
ference between the two evaluations, a third investigator
will be included in the process.

Cardiac MRI

We will perform a cardiac MRI for all enrolled patients 6
months after the hospitalization. CMR will be performed
using a 1.5 T Siemens scanner, and images will be acquired
during repeated end-expiratory breath holds. All CMR im-
ages will be reviewed by two experienced readers. Myo-
cardial edema on the CMR image will be considered as an
area of high T2 signal intensity on a segmental basis. Late
gadolinium enhancement will be determined for each seg-
ment, and only the subendocardial and transmural distri-
bution will be considered as ischemic.

Baseline characteristics

The baseline assessment will include physical examina-
tion, family history of CAD, previous MI, postmenopausal
status, age, gender, cardiovascular disease, peripheral vas-
cular disease, chronic lung disease, weight, current smok-
ing status, arterial blood pressure, ECG, left ventricular
ejection fraction, evaluation of risk factors and comor-
bidities, serum lipids, creatinine, glomerular filtration
rate, creatine kinase, creatine kinase-MB, high-sensitive
CRP, high-sensitive cTnl, cell adhesion molecules (ICAM,
VCAM, E-selectin), quantitative coronary angiography,
in-hospital medication, and in-hospital complications.

The enrolled subjects will receive conservative treat-
ment, without percutaneous coronary angioplasty.

Inclusion and exclusion criteria
All patients will sign an informed consent before enroll-
ment in the study.

Inclusion criteria:

« patients with AMI criteria + no significant stenosis
(<50%) on coronary angiography and presenting
delayed washout phenomenon.

Exclusion criteria:
o patient’s refusal to participate in the study;

« sensitivity to the contrast substance;
e pregnancy.

Statistical analysis

We will perform a descriptive statistical analysis. Con-
tinuous and categorical data will be presented as mean +
SD or median (interquartile range, IQR), and frequencies.
Student’s t test and the Mann-Whitney U test will be used
for the comparison of continuous variables, as appropri-
ate. Fisher’s exact test will be performed to find differ-
ences in categorical data. The level of significance will be
setat a = 0.05.

DISCUSSION

There are several possible etiologies that could lead to
myocardial infarction in MINOCA patients, most of them
not being elucidated so far. In addition, the all-cause mor-
tality of MINOCA patients is high, estimated at 4.7% at
one year. At the same time, a group of these patients will
remain without an accurate etiologic diagnosis. Therefore,
MINOCA patients are less likely to be prescribed medical
therapies for a secondary prevention (statins, antithrom-
botic medication) than patients with evident coronary le-
sions on coronary angiogram.513

Several studies have demonstrated that the majority of
myocardial infarction are caused by the rupture of a non-
obstructive, non-significant coronary plaque on coronary
angiography.'2 OCT examination as a modern invasive in-
vestigation can provide a high-resolution longitudinal view
and a three-dimensional vessel reconstruction, and can of-
fer detailed information about the vessel wall ultrastruc-
ture. Therefore, OCT can characterize plaque ultrastruc-
ture and identify the plaques susceptible for rupture.?

Because of the lack of information on MINOCA patients
with SD in the literature, our study aims to investigate the
correlation between subintimal dissection on OCT and
the delayed washout phenomenon on coronary angiogram
in a group of MINOCA patients. We aim to investigate the
clinical evolution of these patients, the effects of dual anti-
platelet and plaque stabilization therapy, as well as the as-
sessment of the infarcted area by cardiac MRI.

CONCLUSION

The underlying mechanisms of MINOCA and of the asso-
ciated delayed washout phenomenon on coronary angiog-
raphy is still poorly understood. Modern invasive imaging
techniques are capable to assess the microstructure of the
coronary artery wall and are able to offer the much needed
information to elucidate the pathophysiological changes
which ultimately cause the acute event. The current study
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offers a new, complex - clinical, invasive, and noninvasive
imaging, as well as biomarker-based - approach, which
might lead to a better understanding and treatment of this
pathology.
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