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n connection with the growing use of percutane-

ous coronary intervention in the coronary heart dis-

ease treatment, it is necessary to closely monitor,
control the results, and prevent possible complications in
patients. One of the complications of percutaneous coro-
nary intervention is restenosis, which is accompanied by
recurrence of anginal pain. And there is no clinic of re-
stenosis with silent myocardial ischemia; therefore, the
risk of myocardial infarction and sudden cardiac death
increases. According to the literature, after percutaneous
coronary intervention, silent myocardial ischemia is found
in a quarter of patients, and silent myocardial infarction
accounts for 22-78% of all infarctions after percutane-
ous coronary intervention. To determine the presence of
myocardial ischemia and latent coronary insufficiency in
order to timely diagnose restenosis and, ultimately, reduce
complications, it is necessary to use stress tests. Imaging
studies with stress tests, such as stress echocardiography
and single-photon emission computed tomography, have
high sensitivity and specificity (and availability). In the ab-
sence of clinical symptoms after percutaneous coronary
intervention, the stress test is recommended in the first 2
years after revascularization. If patients have a high car-
diovascular risk, after incomplete or suboptimal revascu-
larization, stenting of small-diameter coronary arteries,
bifurcation and/or ostial stenting, stress tests should be
performed earlier, and imaging tests should be used as
non-invasive diagnostic methods. Timely diagnosis and
treatment of silent myocardial ischemia in patients under-
going percutaneous coronary intervention is an important
task in general clinical practice.

Key words: silent myocardial ischemia, percutaneous
coronary intervention.

n relacién con el uso creciente de la interven-
cidon coronaria percutanea en el tratamiento
de la enfermedad coronaria, es necesario vi-
gilar de cerca, controlar los resultados y prevenir posibles
complicaciones en los pacientes. Una de las complicacio-
nes de la intervencidn coronaria percutanea es la reeste-
nosis, que se acompafia de recurrencia del dolor angino-
so. Y no hay clinica de reestenosis con isquemia miocar-
dica silenciosa; por tanto, aumenta el riesgo de infarto de
miocardio y muerte subita cardiaca. Segun la literatura,
después de la intervencidén coronaria percutanea, la is-
guemia miocardica silenciosa se encuentra en una cuarta
parte de los pacientes, y el infarto de miocardio silencioso
representa el 22-78% de todos los infartos después de
la intervencion coronaria percutanea. Para determinar la
presencia de isquemia miocardica e insuficiencia coronaria
latente con el fin de diagnosticar oportunamente la rees-
tenosis y, en ultima instancia, reducir las complicaciones,
es necesario utilizar pruebas de esfuerzo. Los estudios de
imagen con pruebas de estrés, como la ecocardiografia
de estrés y la tomografia computarizada por emisién de
fotdn unico, tienen una alta sensibilidad y especificidad (y
disponibilidad). En ausencia de sintomas clinicos tras la in-
tervencion coronaria percutanea, se recomienda la prueba
de esfuerzo en los 2 primeros afos tras la revasculariza-
cion. Si los pacientes tienen un alto riesgo cardiovascular,
después de una revascularizacion incompleta o subdpti-
ma, la colocacién de un stent en las arterias coronarias de
pequefio didmetro, la bifurcacién y/o la colocacion de un
stent ostial, las pruebas de esfuerzo deben realizarse an-
tes y las pruebas de imagen deben usarse como métodos
de diagndstico no invasivos. El diagndstico y tratamiento
oportunos de la isquemia miocardica silenciosa en pacien-
tes sometidos a intervencion coronaria percutanea esuna
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tarea importante en la practica clinica general.

Palabras clave: isquemia miocdrdica silenciosa, interven-
cién coronaria percutanea.

n silent myocardial ischemia (SMI), there are viola-
tions of perfusion, metabolism, function and elec-
trical activity of the myocardium, which are not ac-
companied by clinical manifestations (anginal attack or its
equivalents). These disorders are found in 2-57% of the
population, in every eighth “almost healthy” person aged
55-75 years old!. SMI can be an independent form of
coronary heart disease (CHD) or be combined with other
forms of CHD. Silent ischemic episodes are recorded in
40-100% of persons with stable angina?. In the presence
of SMI, the risk of sudden cardiac death (SCD) increases
10 times, cardiac arrhythmias - 2 times, myocardial in-
farction (MI) and congestive heart failure - 1-1.5 times®3.
Patients with CHD, having Ml or SCD manifestations, may
have undiagnosed asymptomatic myocardial ischemia for
a long period of time3*.

e reviewed and analyzed the scien-
tific publications devoted to SMlin
patients undergoing percutaneous
coronary intervention (PCl).

n recent years, PCl has become one of the treat-

ment methods for coronary artery disease. In this

regard, it becomes necessary to carefully monitor
these patients, to control the PCI results, and to prevent
possible complications. One of the complications after
PCl is restenosis®. According to the results of studies, the
incidence of restenosis is 8-12% on average, thrombosis
within the stent is observed in about 0.87-2.2% of cases
and usually develops within the first year after stent place-
ment; in the vast majority of cases restenosis develops in
terms 6-9 months after angioplasty®.

Most often, restenosis of the coronary arteries (CA) is ac-
companied by relapse of anginal pain. If the patient does
not have a classic angina attack or its equivalents, then

there is no reason to limit or reduce the level of his/her
physical activity, the patient does not attempt to avoid
factors that may lead to an angina attack or its equiva-
lents. If there are no clinical manifestations of the process
progress, then there is no need to seek medical help, the
appropriate treatment is prescribed untimely or not at all.
The SMI presence leads to a worsening prognosis in pa-
tients after PCl: the MI, SCD risk increases, regardless of
the clinical situation, restenosis is a predictor of mortality
in the long term’.

In some patients after PCl, restenosis may not be diag-
nosed, as SMI is found in a quarter of patients according
to Bengtson J.R. et al.% It is found in the work of Tavkaeva
D.R. (2012) that SMI was detected in 6.6% of cases after 6
months, according to Holter ECG monitoring in the group
of patients who underwent CA stenting. And according
to CAG data, stent restenosis was revealed in these pa-
tients, which led to repeated “stent in stent” stenting?.

The prevalence of silent Ml after PCl is not fully under-
stood. There was a multicenter study, which randomized
15,991 patients underwent PCl. Within 2 years after PCl,
Q-wave Ml was confirmed in 186 (1.16%) patients, most
of them (78%, 146 of 186) were classified as silent Ml
due to the absence of clinical manifestations. Silent Ml
accounted for 22.1% of all Ml types (146 out of 660)°.

A special group is patients in whom SMI was identified
before PCI. In these patients, the clinical predictors of
delayed adverse cardiovascular events (CVE) remain un-
certain. The most common late CVE in this group of pa-
tients are acute coronary syndromes with and without
ST-segment elevation, coronary artery revascularization,
thrombosis of a previously inserted stent, hospitalization
due to heart failure, and all-cause mortality. During fol-
low-up for a year and a half (2019), Doi S. et al. found late
adverse cardiovascular events in 10-15% of cases, where
more than 60% was represented by repeated revascular-
ization. Chronic kidney disease (CKD) and diabetes mel-
litus (DM) are very important factors in the development
of late CVE in patients with SMI, which increase their risk
by more than 8 times. The presence of CKD or diabetes
mellitus can serve as an indicator of late unfavorable CVE
in silent myocardial ischemia even after a successful PCl
procedure®i?,

According to a number of authors, there is a risk of recur-
rent SMI in patients with SMI, even after a successful PCl,
with complete or partial revascularization. It was found
that after PCI, ischemia was determined in every fifth pa-
tient and was silent in half of the cases*?.

To determine the presence of myocardial ischemia and
latent coronary insufficiency in order to timely diagnose
restenosis and, ultimately, reduce complications, it is nec-
essary to use stress tests. Imaging studies with stress tests,
such as stress echocardiography (Stress - EchoCG) and
single-photon emission computed tomography (SPECT),
have high sensitivity and specificity (and availability)!34.
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Stress-EchoCG reveals the degree of impaired local con-
tractility of the left ventricle (LV) myocardium, the pres-
ence of hemodynamically significant coronary artery ste-
noses, to determine the pool of stenotic coronary artery
and exercise tolerance. Stress-EchoCG can be used as a
screening method to monitor patients after PCl to avoid
routine CAG. Stress-EchoCG makes it possible to identify
a group of patients with a high risk of restenosis, to deter-
mine the indications for repeated PCl, as well as to assess
the prognosis of patients after revascularization®>.

Conducting perfusion SPECT in the ECG synchronization
mode allows visualizing the kinetics of the myocardial
walls in different phases of the cardiac cycle and thereby
simultaneously assessing the functional state of the LV
myocardium. Contractility is assessed simultaneously with
the main perfusion protocol, without increasing the to-
tal study time, while the obtained data on LV contractility
are quite accurate and reproducible!®. SPECT combination
with a stress test (ST) helps to identify coronary stenosis
among people with SMI, because when the coronary ves-
sel stenosis is less than 85%, there is no decrease in blood
flow in the conditions of functional rest in most cases and
almost 70% of acute coronary events are the result of cor-
onary lesions, which are not hemodynamically significant.
The provoked heterogeneity of blood flow is manifested
on scintigrams by defects in myocardial perfusion of vary-
ing severity. The appearance of stress-induced perfusion
defects in patients with coronary insufficiency is usually
accompanied by impaired LV contractility. After the stress
is terminated, the majority of patients experience a rapid
recovery of the heart contractile ability, however, in about
30-35% of cases, the inotropic dysfunction persists for an
hour after the stress test. Such long-term persistence of
stress-induced LV dysfunction is considered an early pre-
dictor of coronary thrombosis and can be used as a non-
invasive marker of the severity of vascular damage. When
performing SPECT with ST in patients with effective PCI
after 6 months, there were found some signs of SMI devel-
opment in 14% of patients, and perfusion disorders were
detected in the blood supply segments of the target ves-
sel. At the same time, when compared with patients with
painful myocardial ischemia, it was found that ischemia
occurred at a lower threshold stress in patients with SMIY7.

A number of authors recommend performing ST in all pa-
tients after PCl with a high risk of CVE; however, other
studies demonstrate the lack of benefit of this approach,
as well as the lack of an association between the revealed
myocardial ischemia and the need for repeated PCI*8,

The ADORE (Aggressive Diagnosis of Restenosis) study re-
sults showed that there was no need for SMI screening by
ECG at 6 weeks and stress test with SPECT at 6 months af-
ter PCl, compared with the stress testing in patients with
painful myocardial ischemia. This study did not reveal a
significant difference between these groups of patients in
predicting the likelihood of M, survival, functional status,
quality of life, and the frequency of invasive cardiac proce-
dures after 9 months of follow-up after PCIY.

An individual approach, which depends on clinical and
angiographic risk factors for the development of reste-
nosis, is of great importance in choosing the tactics of
managing patients after PCI**#%9, In the absence of symp-
toms, stress testing in patients underwent PCl to confirm
the preservation of correction results of CA lesions is nec-
essary after incomplete or suboptimal revascularization
and in certain asymptomatic patient subgroups®. Since
the factors that increase restenosis risk are the presence
of diabetes or CKD, stenting of small-diameter CA, bi-
furcation and/or ostial stenting, etc., these patients are
included in the above-mentioned certain asymptomatic
patient subgroups®.

If the condition after PCl is stable, the patients should un-
dergo dispensary examination with a regularity of once
every six months®3. In the absence of clinical symptoms
after PCI, ST is recommended to be performed not ear-
lier than 2 years after revascularization?*. A number of
researchers recommend performing radionuclear research
methods after revascularization in asymptomatic course
during the first 2 years after PCI%. If patients have a high
cardiovascular risk, ST should be carried out earlier, and
imaging stress tests should be used as non-invasive diag-
nostic methods.

Summary

Thus, SMI is an important predictor of worsening progno-
sis in patients after PCI (emergence of stent restenosis, M,
etc.), as well as an important prognostic indicator of the
severity of organic CA changes according to CAG data.
Therefore, to determine the presence of myocardial isch-
emia and latent coronary insufficiency in order to timely
diagnose restenosis and, ultimately, reduce complications,
it is necessary to use stress tests with vizualization.

An individual approach is required to each patient after PCI.

imely diagnosis and treatment of SMI in pa-
tients underwent PCl is an important task in
general clinical practice.
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