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Dear colleagues,

If you are reading these lines, then you are opening the next issue of
the Russian Journal of Cardiology. This issue considers topical problems
of cardiology and cardiac surgery.

The main idea of the issue is to show the versatility of achievements
in studying pathophysiology of diseases, diagnosis and treatment. Our
colleagues, cardiologists, should not forget that no matter how suc-
cessful the surgical myocardial revascularization is, atherosclerosis will
progress without pathogenetic therapy. Novel technologies for mini-
mally-invasive valve replacement are gaining ground more and more
and occupy a worthy place in clinical practice, especially with resurgery.

The coronavirus disease 2019 (COVID-19) has significantly changed
not only everyday life, but also the management of patients, since
it complicates postoperative period, especially in open surgery, and
increases mortality. Minimally invasive technologies in such a situation
have a number of advantages, which is described in one of the works.
Another work focuses on anticoagulant therapy in patients with arrhythmias in the context of COVID-19
pandemic.

Novel methods for assessing myocardial viability make it possible to more accurately choose the method
of reconstructive heart surgery in postinfarction aneurysm. The study of effective treatment methods for
diffuse coronary artery disease continues.

The journal also discusses techniques of coronary endarterectomy and drug prevention of thrombosis in
the postoperative period.

Medical engineering continues to develop novel products, including heart valves that shows good hemo-
dynamic performance and effectiveness. At the same time, novel drugs are created that have a multitarget
effect on the pathological mechanisms of heart failure.

Cardiac tumors also have a significant effect on the pattern of heart disease. Due to the availability of
highly effective imaging methods such as tomography and echocardiography, the proportion of heart tumors
in cardiovascular morbidity structure and number of cardiac surgeries is increasing.

Case reports allows to broaden physicians’ perspective to develop the correct algorithm for treating
patients in a non-standard situation, while literature reviews and clinical guidelines allow to improve the
quality of treatment.

The current team of authors of the Russian Journal of Cardiology hopes that this particular issue will
become the most read and cited, as well as these materials will be of interest not only to cardiologists and
cardiac surgeons, but also to other specialists and a wide range of readers.

Let me, on behalf of the entire team of authors and myself, to wish everyone health and success.

Alexander M. Chernyavsky, Doctor of Medical Science, Professor
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Calcification markers and long-term outcomes of coronary artery bypass

grafting

Stakhneva E.M!, Kashtanova E. V!, Kurguzov A.V.2, Maslatsov N.A!, Polonskaya Ya.V!, Murashov I.S.2,

Chernyavsky A.M.?, Ragino Yu.!!

Aim. To assess the long-term outcomes of coronary artery
bypass grafting (CABG) and their association with calci-
fication biomarkers.

Material and methods. The study included 129 men (mean
age, 61,5%7,5 years) with coronary atherosclerosis who
were admitted for CABG surgery. Patients were divided into
2 groups: with favorable and unfavorable (death, myocardial
infarction, stroke, surgery) 5-year prognosis after surgery.
Before the surgery, the blood concentrations of calcification
biomarkers (osteoprotegerin, osteopontin, osteonectin and
osteocalcin) were determined in all patients.

Results. Long-term outcomes of myocardial revascula-
rization were studied in 92 patients (71%). An unfavorable
long-term 5-year period was identified in 28 men (30,4%).
In men with an unfavorable 5-year prognosis, the blood
osteocalcin level before CABG was 1,2 times higher than
in men with a favorable one. Multivariate linear regression
showed that the risk of a 5-year unfavorable prognosis for
coronary atherosclerosis after myocardial revascularization
was associated with the blood osteocalcin concentration,
determined before CABG (B=0,018, R?>=0,285, p=0,008).
Conclusion. The data obtained indicate the relevance
of continuing studies on osteocalcin, including with
respect to its contribution to coronary atherosclerosis and
calcification.

Keywords: coronary atherosclerosis, myocardial infarction,
long-term outcomes, osteocalcin, osteoprotegerin.
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Atherosclerosis is the pathomorphological basis
of cardiovascular diseases (CVDs), including coro-
nary atherosclerosis (CAS) and coronary artery
disease (CAD). It is CVDs, in particular, CAD,
that are the leading cause of death in the world
today. Coronary artery bypass graft (CABG) surgery
remains the most important method of myocardial
revascularization. A large number of studies have
been devoted to evaluating long-term outcomes after
CABG. Significant factors affecting a poor pro-
gnosis are diabetes [1], smoking [2, 3], familial
hypercholesterolemia [4]. The influence of sex and
age on the short- and long-term survival of patients
after CABG is also analyzed [5].

There is no doubt about the association of
coronary artery calcification with CVD [6, 7]. In
a multiethnic prospective cohort study, multislice
computed tomography revealed an association
of coronary artery calcification with an almost
twofold increased risk of cardiovascular episodes
independent of statin therapy [8].

Today, the following calcification biomolecules
are being actively studied: osteoprotegerin, osteo-
pontin, osteocalcin and osteonectin. It has been
determined that osteoprotegerin and osteopontin
are important factors in vascular remodeling and the
progression of atherosclerosis.

The concentration of osteopontin in patients with
coronary artery disease correlates with the severity
of coronary atherosclerosis [9]. Associations were
found between the concentration of osteopontin in
the blood and the presence of coronary artery disease
[10], as well as between the blood concentration
of osteoprotegerin and CAD severity [11]. It has
been shown that osteocalcin is a predictor of CAS
severity [12]. A decrease in the blood concentration
of osteocalcin is associated with a high risk of
developing carotid atherosclerotic plaques in patients
with type 2 diabetes [13]. The study of calcification
biomolecules for assessing risk and predicting
complications of atherosclerosis seems to be very
relevant.

The aim of our study was to assess the long-
term outcomes of CABG surgery in patients with
CAS, as well as to search for associations of an
unfavorable 5-year prognosis with the blood content
of calcification biomarkers before surgery.

Material and methods

The study was carried out within joint research
work of the Research Institute of Internal and
Preventive Medicine — branch of the Federal
Research Center Institute of Cytology and Genetics
and the Meshalkin National Medical Research
Center. The study was approved by the ethical
committees of these centers. The study included 129

men aged 42-77 years (mean age, 61,5£7,5 years)
with CAS verified by coronary angiography, with
stable exertional angina, who were admitted for
surgical treatment to the Meshalkin National Medical
Research Center. All patients received standard CAD
therapy before and after CABG surgery, including
statins, antiplatelet agents, angiotensin-converting
enzyme inhibitors, and B-blockers. The exclusion
criteria were myocardial infarction (MI) <6 months
old, acute and exacerbation of chronic infectious
and inflammatory diseases, renal failure, active liver
disease, cancer, hyperparathyroidism. All patients
signed written informed consent. All 129 patients
underwent CABG. The mean time of on-pump
CABG was 50 minutes, while there was 3 grafts on
average. Cardioplegia in CABG was performed with
Custodiol solution. CABG was performed according
to the standard technique.

Before CABG surgery, venous blood was
received from all patients for basic biochemical tests,
including assessing the concentration of calcification
biomolecules. In the blood, the concentration of
osteoprotegerin, osteopontin (ELISAs Bender
MedSystems test systems), osteocalcin, osteonectin
(ELISAs Immunodiagnostic Systems Ltd test
systems) was determined using an ELISA Multiscan
EX analyzer (Thermo, Finland). Also, following
biomarkers of endothelial dysfunction were
determined in blood by ELISA method: monocyte
chemoattractant protein 1 (MCP-1), soluble vascular
cell adhesion molecule (sVCAM), E-selectin
(ELISAs Bender MedSystems test systems).

Long-term outcomes of myocardial revascu-
larization were studied by us 5 years after CABG
surgery. The following endpoints of an unfavorable
long-term period were assessed: cardiovascular
death, MI, stroke, additional surgical interventions
(percutaneous transluminal coronary angioplasty,
carotid endarterectomy, etc). To analyze the long-
term outcomes, we used discharge summaries of
patients who were undergoing reexamination and
treatment at the Meshalkin National Medical
Research Center. The direct telephone interviews
were also used.

The statistical processing was performed using
the SPSS software (17.0). The distribution normality
was determined using the Kolmogorov-Smirnov
test. The significance of differences was assessed
using the Mann-Whitney test. In order to reveal
the associations, multivariate linear regression was
carried out. Differences were considered significant
at p<0,05.

Results
Long-term outcomes of myocardial revascu-
larization were studied 5 years after CABG in 92
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Table 1

Comparison of blood concentration of calcification biomolecules between groups
of men with different long-term prognosis of CAS (Me [25;75])

Parameters
Osteoprotegerin, pg/ml
Osteocalcin, ng/ml
Osteopontin, ng/ml

51,4 [33,5; 79,3]
14,0[9,0; 21,8]*
20,2 [178; 49,8]

Osteonectin, pg/ml 7419,2; 10,2]
sVCAM, ng/ml 788,7 [627,4; 1058,6]
E-cenekTuH, ng/ml 49,9 [33,6; 62,1]
MCP-1, pg/ml 443,5 [249,5; 537,3]

Note: * — difference between groups at p=0,035

Unfavorable prognosis, n=28

Favorable prognosis, n=64
52,3 [34,2; 77,3]

11,8 [7,7; 15,1]

28,9 [16,0; 38,0]

8,8 [7.9; 10,9]

841,2 [697,0; 1038,1]

476 [33,2; 60,0]

456,6 [322,1; 588,8]

Abbreviations: MCP-1 — monocyte chemoattractant protein 1, sSVCAM — soluble vascular cell adhesion molecule.

Table 2

Results of multivariate regression analysis of the association
of blood concentration of calcification biomolecules with the risk
of an unfavorable prognosis for CAS after myocardial revascularization

Parameters B coefficient
Osteoprotegerin, pg/ml 0,013
Osteocalcin, ng/ml 0,018
Osteopontin, ng/ml 0,249
Osteonectin, pg/ml 0,213

patients, which is 71% of all patients included
in the study. Within 5 years, 5 men (5,4%) had
cardiovascular death (including 1 case of fatal MI),
6 (6,5%) — non-fatal MI, 5 (5,4%) — stroke, 12 —
(13,0%) underwent additional surgery.

After analyzing the data, 2 groups of patients were
formed: group 1 — 64 men (69,6%) with a favorable
5-year course of the disease, group 2 — 28 men
(30,4%) with an unfavorable 5-year course of the
disease.

Coronary artery calcification is associated with
CVDs [6, 7]. Therefore, we searched for associations
of an unfavorable 5-year prognosis of CAS after
CABG with calcification biomolecules, which
were measured in the blood before CABG. The
results of a comparative intergroup analysis are
presented in Table 1. We found that in men with an
unfavorable 5-year prognosis of CAS, the blood level
of osteocalcin before CABG was 1,2 times higher
than in men with a favorable 5-year prognosis of the
disease.

The following multivariate linear regression
analysis with the dependent variable “favorable/
unfavorable prognosis” and independent variables
“biomarkers of calcification and endothelial
dysfunction” also showed a significance of osteo-
calcin levels (Table 2).

R? p

0,296 0,053
0,285 0,008
0,084 0,114
0,116 0,095

We found that the risk of a 5-year unfavorable
prognosis for CAS after myocardial revascularization
is associated with the blood concentration of
osteocalcin, determined before CABG (B=0,018,
R?=0,285, p=0,008).

Discussion

The relationship between the progression of CAS
and the long-term disease prognosis remains poorly
understood. We assessed the relationship between
the poor prognosis of CAS and some biochemical
markers. Diabetes [1], smoking [2], familial
hypercholesterolemia [4] are often a risk factors
(RFs) for CAS progression and an unfavorable
prognosis.

It is known that the risk of coronary calcifi-
cation increases with age. The progression of
coronary artery calcification, analyzed over 10
years of follow-up using computed tomography,
demonstrated a relationship with cardiovascular
RFs. It has been proposed to use longitudinal
coronary artery calcium progression to assess
CVD RFs [6]. The limitation of our study is the
lack of data on multislice computed tomography,
which has a high sensitivity and specificity in the
diagnosis and quantitative assessment of coronary
calcification.
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We analyzed the relationship between biochemical
markers of calcification, which have been actively
studied in recent years, with an unfavorable 5-year
prognosis for CAS after myocardial revascularization.

Osteopontin and osteonectin are glycoproteins
of a cell-matrix protein class known as regulators
of metalloproteinase activity. Osteopontin is a
multifunctional protein involved in the production
of cytokines, regulation of cell migration, adhesion
and differentiation of various cells, including
macrophages, endothelial cells, smooth muscle
cells, lymphocytes and fibroblasts [10]. Osteopro-
tegerin and osteopontin are one of the key factors
in both vascular remodeling and the progression of
atherosclerosis. It has been shown that in patients
with CAD, the level of both osteoprotegerin and
osteopontin is increased [14]. The concentration of
osteopontin in patients with CAD correlates with
CAD severity and parameters of left ventricular
remodeling [9]. Osteoprotegerin is a glycoprotein
from to the tumor necrosis factor receptor family,
which inhibits osteoclastogenesis by acting as a
decoy receptor for the receptor activator of nu-
clear factor-kB ligand. A direct relationship be-
tween osteoprotegerin and CAD severity was
shown [11]. The relationship between the blood
level of osteoprotegerin and coronary calcium has
been demonstrated in patients with type 2 diabetes
[15].

In our study, we did not find a significant
relationship between the blood concentration of
osteopontin, osteonectin, and osteoprotegerin and
the 5-year prognosis of patients with CAS after
myocardial revascularization. Perhaps this is due to
the insufficient number of compared groups of men.

Osteocalcin is a hydroxyapatite-binding protein
synthesized by osteoblasts, which contains 3 gamma-
carboxyglutamic acid residues, which are responsible
for the protein’s calcium-binding properties. Osteo-
calcin, known as a bone turnover marker, is used in
clinical practice to assess the efficacy and treatment
of osteoporosis [16]. In addition, osteocalcin acts as

a hormone that controls the metabolism of glucose
and energy in the pancreatic (-cells, adipose and
muscle tissues [17]. According to some reports,
osteocalcin also acts as a permanent inhibitor of
vascular calcification [15].

However, findings about the relationship between
blood levels of osteocalcin and cardiac function
are inconsistent. Clinical study data have shown
that blood levels of osteocalcin correlate with heart
function. The authors reported on the relationship
between blood osteocalcin levels and left ventricular
ejection fraction, finding that lower blood osteo-
calcin levels correlated with a higher risk of left
ventricular systolic dysfunction [18]. Results have
been published indicating that coronary calcification
is independently associated with blood levels of
osteocalcin [11].

In our study, we showed that in men with an
unfavorable 5-year prognosis for CAS after
myocardial revascularization, the blood level of
osteocalcin before CABG was 1,2 times higher
than in men with a favorable 5-year prognosis. In
addition, we found that the risk of a 5-year unfa-
vorable prognosis for in patients with CAS after
myocardial revascularization was associated with
the blood concentration of osteocalcin determined
before CABG (B=0,018, R*=0,285, p=0,008).

Conclusion

Our findings for osteocalcin are consistent with
some studies but inconsistent with others. This
reflects the contradictory data accumulated to date
in literature on this calcification biomolecule. Since
calcification biomolecules continue to be actively
studied in the world today, it is undoubtedly relevant
to continue research on the influence of these
biomolecules on the prognosis of CVDs and their
complications.

Relationships and Activities. The work was carried
out within the RFBR grant Ne 19-015-00055 and the
State Assignment Noe AAAA-A17-117112850280-2.
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First experience of transatrial transcatheter valve implantation in patients
with bioprosthetic mitral valve dysfunction
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Lavinyukov S.O., Sapegin A.V., Afanasyev A.V., Zheleznev S. 1., Nazarov V. M., Chernyavsky A. M.

We present three cases of successful transatrial trans-
catheter valve-in-valve implantation in patients with bio-
prosthetic mitral valve dysfunction. Patients with a high
surgical risk, with severe heart failure due to bioprosthetic
mitral valve dysfunction, were implanted with transcatheter
prostheses using the transatrial approach. Transesophageal
echocardiography and fluoroscopy-guided transcatheter
mitral prosthetic valve positioning was performed. With
a cardiac pacing at 180 bpm, a transcatheter valve was
implanted. The transcatheter valves functioned properly
after surgery. The patients were discharged in satisfactory
condition.
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The widespread use of bioprosthetic mitral valve
(MV), which are less durable than mechanical
ones, leads to a natural increase in the number of
reoperations for its dysfunction [1].

Repeated on-pump heart valve replacement is
still the preferred treatment for biological prosthesis
dysfunction. Data on valve reoperation in elderly
patients (80 years and older) showed poorer
results compared with younger groups of patients,
thus confirming that they have an increased risk
of mortality and complications, despite well-
performed surgery [2-5]. Therefore, minimally
invasive technologies should be a priority when
treating this group of patients. The development
of transcatheter valve replacement opened up new
frontiers in the treatment of elderly patients with
severe comorbidities. In particular, transcatheter valve
replacement in case of bioprosthetic valve dysfunction
(valve-in-valve technique) is associated with a lower
surgical risk. The valve-in-valve procedure in elderly
multimorbid patients is regularly used in large centers
with good clinical outcomes [6-8]. The valve-in-
valve procedure can be performed by transapical or
transseptal transfemoral approaches, but each of them
is associated with a number of negative aspects. Novel
and promising technique is the transatrial approach
through the left atrial (LA) lateral wall through right
minithoracotomy [9].

In this work, we present a case series of successful
transcatheter valve replacement in patients with
structural bioprosthetic mitral valve dysfunction
using a transatrial approach.

Material and methods

Patients. First seventy-three-year-old patient
was admitted with complaints of shortness of
breath on exertion and sometimes at rest, lower
limb edema, right upper quadrant pain. Eight years
ago, bioprosthetic MV replacement was performed
(UniLine Ne 28) due to mitral stenosis. In the
postoperative period, myocardial infarction was
recorded. Percutaneous transluminal coronary
angioplasty with circumflex artery stenting was
performed. According to postoperative echo-
cardiography, left ventricular (LV) ejection fraction
(EF) was 33%. Heart failure has progressed
over the past 2 years. According to transthoracic
echocardiography (Figure 1 A, B), the LA size is
5,0x6,3 cm; area — 30,0 cm®. Mitral bioprosthesis.
Prosthetic leaflets are thickened, sclerosed, and open
with limitations. Signs of prosthesis dysfunction.
Peak LA/LV diastolic gradient was 23 mm Hg,
the mean — 12 mm Hg, opening area =1,0 sm’.
Grade 0-1 regurgitation. A decrease in global LV
contractility (EF, 31%). Pulmonary hypertension
(estimated systolic pressure, 68 mm Hg).

Second seventy-five-year-old patient was
admitted with complaints of shortness of breath
on exertion and sometimes at rest. For rheumatic
MYV disease, bioprosthetic MV replacement was
performed (UniLine Ne 26). She has been feeling
well for 10 years, but over the past year she has
begun to notice a progressive decrease in exercise
tolerance. According to echocardiography, at
admission, the LA was significantly increased
(6,3%6,8 cm). Peak LA/LV diastolic gradient was
27 mm Hg, the mean — 9-10 mm Hg, opening
area =1,6-1,7 sm?. Grade 2-3 mitral regurgitation.
Diffuse LV myocardial hypokinesis (EF, 44%).
Pulmonary hypertension (estimated systolic
pressure, 63 mm Hg).

Third eighty-year-old patient was admitted with
complaints of shortness of breath on exertion and
sometimes at rest. For rheumatic MV stenosis,
bioprosthetic MV replacement was performed
(PERICARBON MORE No 28). After surgical
treatment, an echocardiography was performed
annually. Over the past four years, there was a
progression of MV bioprosthetic stenosis and HF
symptoms to functional class III-IV. According to
echocardiography (Figure 1 C, D), pronounced
dilatation of both atria (area, RA — 40 cm? LA —
79 cm?; volume — 656 ml) and right ventricle, signs
of prosthesis dysfunction. Prosthetic leaflets are
compacted, inactive, grade 0-1 regurgitation. Peak
LA/LV diastolic gradient — 13 mm Hg, the mean —
8 mm Hg, opening area =1,02 sm>.

Upon admission to the department, the condition
of patients was assessed as severe, due to circulatory
decompensation. According to auscultation data, all
patients have a characteristic pronounced blowing
systolic murmur over the entire heart region.

Given the extremely high risk of repeated
cardiac surgery (all patients had an STS score >8%)
using a standard approach (median sternotomy),
transcatheter MV replacement (using the valve-in-
valve technique) using the transatrial approach.

Prosthesis selection. In order to select the required
size of transcatheter prosthesis, all three patients
underwent multislice computed tomography with
measurement of the internal prosthesis diameter
(UniLine Ne 28; UniLine Ne 26; PERICARBON
MORE Ne 28) (Figure 2). In accordance with the
obtained true internal diameters (first patient, 23,3
mm; second patient, 24,6 mm; third patient, 26,3
mm), the balloon-expandable prosthesis “MedLab
CT” (NPP MedInzh, Penza, Russia) with a diameter
of 23, 25, 27 mm was chosen. When selecting a
prosthesis, we were guided by the recommendations,
according to which the transcatheter prosthesis
diameter should be 10-15% larger than the internal
diameter of bioprosthesis. The risk of LV outflow
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Figure 1. Echocardiography.

Note: A. Prosthetic leaflets are thickened, sclerosed, and open
with limitations; B. Grade 0-1 regurgitation; C. Prosthetic leaflets
are compacted; D. Dilation of both atria.

Figure 2. Computed tomography. Measurement of the inner bio-
prosthetic diameter and the mitral aortic angle.

Figure 3. Access to LA roof.
Note: A — thoracotomy along the 4™ right intercostal space. B —
soft tissue retractor in the 4™ right intercostal space.

tract obstruction was also assessed by measuring
the mitral-aortic angle. All three patients had a
mitral-aortic angle was >110 degrees. Therefore, the
obstruction risk was low.

Figure 4. Transcatheter prosthetic valve implantation.

Note: A — fluoroscopy- and TEE-guided prosthetic valve place-
ment; B — implantation of the MedLab CT prosthesis N2 23; C —
final view.

Abbreviation: TEE — transesophageal echocardiography.

Surgery stage. The operation was performed in
a hybrid operating room. A small incision was made
in the right fourth intercostal space, crossing the
midaxillary line (Figure 3).

A soft tissue retractor and a standard minimally
invasive retractor were used to access the surgical
site. The pericardium was opened 3-4 cm above
the phrenic nerve. A temporary pacing lead was
placed through the jugular access to the right
ventricular apex. A purse-string suture was applied
to LA roof. LA puncture was performed using
Seldinger technique with purse-string sutures. A 6 Fr
introducer (Terumo, Belgium) was installed, through
which a ZIPwire 0,035 inx180 cm hydrophilic
guidewire (Boston Scientific, USA) was inserted into
the LA cavity and then into the LV. Then a Pigtail
Optitorque 6 Fr catheter (Terumo, Belgium) was
inserted, through which a Amplatz Super-stiff 0,035
inx260 cm guidewire (Boston Scientific, USA)
was inserted into the LA. The SuperStiff guidewire
was passed through the mitral prosthesis into the
LV (Figure 4 A). The MedLab CT prosthesis was
inserted through the port, which was placed in
MYV prosthesis projection under the guidance of
fluoroscopy and transesophageal echocardiography
(TEE) (Figure 4 A, Figure 5 A, B, C). The stent-
prosthesis was implanted with pacing a rhythm of
160 bpm (Figure 4 B, C, Figure 5 C, E, F). All
patients had a port removed after TEE assessment.
Purse-string sutures are tied.

Results

In the third patient, due to severe RA dilatation,
the right LA contour isolation without using artificial
circulation was impossible. The femoral vessels were
cannulated. After the start of artificial circulation,
LA isolation became technically possible.

In the first patient, TEE revealed a paraprosthetic
fistula of 0,6x0,7 cm. After implantation of
the prosthesis, the fistula was occluded with an
Amplatzer Vascular PLUG 1I device (Abbott) with a
good hemodynamic result (Figure 6).
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Figure 5. TEE during stent-prosthesis implantation.

Note: A, B — TEE-guided prosthesis placement; C — implantation
of the MedLab CT prosthesis; D — regurgitation spreads in several
streams with insignificant volume; E, F — stent-prosthesis in the
mitral site, LA view (3D reconstruction).

Abbreviations: LA — left atrium, TEE — transesophageal echocar-
diography.

According to TEE, the first patient has a peak
gradient on the prosthesis of 8§-9 mm Hg, the
mean — 4-5 mm Hg. The mitral valve opening
area according to Doppler ultrasound was 3,19 cm?.
Grade 1-2 regurgitation with insignificant volume.

In the second patient, immediately after the
procedure, a peak gradient on the prosthesis was 8
mm Hg, the mean — 5 mm Hg. The mitral valve
opening area according to Doppler ultrasound was
2,0 cm? Grade 1 regurgitation. The third patient
also had a satisfactory immediate result of surgical
treatment: peak LV/LA diastolic pressure gradient
of 6-8 mm Hg, the mean — 3-5 mm Hg. Grade 1
regurgitation with insignificant volume.

Postoperative period

The early postoperative period was uneventful.
Mechanical ventilation no more than 7 hours;
vasotonic support during the first day. Patients
were transferred from the intensive care unit on the
second day after surgery. Warfarin was prescribed as
antithrombotic therapy with the target international
normalized ratio of 2,5-3,5. In the postoperative
period, a significant improvement in the clinical
condition of patients was noted: a decrease in
edema, relief of heart failure. The body temperature
did not rise. However, due to the high risk of
infection, antibiotic therapy was carried out for 7
days (intravenous infusion of 2 g ceftrixon).

According to the echocardiography at discharge,
in the third patient, LVEF was 41%. In the MV site
with stent-prosthesis, peak diastolic gradient was 10
mm Hg, the mean — 6 mm Hg, the MV opening
area according to Doppler ultrasound — 3,0 cm?.
Grade 1 regurgitation with insignificant volume.
Grade 1 tricuspid regurgitation with insignificant
volume. The estimated pulmonary artery systolic
pressure was 39 mm Hg, while the mean pulmonary
artery pressure — 26,3 mm Hg.

Figure 6. Fistula occlusion with Amplatzer Vascular PLUG I
(Abbott).

In the first patient, LVEF was 51% at discharge.
In the MV site with stent-prosthesis, peak diastolic
gradient was 9 mm Hg, the mean — 4 mm Hg, the
MYV opening area according to Doppler ultrasound —
2,9 cm’. Grade 1 mitral regurgitation with insi-
gnificant volume. Grade 1 tricuspid regurgitation
with insignificant volume. The estimated pulmonary
artery systolic pressure was 39 mm Hg.

In the second patient, LVEF was 46% at dis-
charge. In the MYV site with stent-prosthesis, peak
diastolic gradient was 9 mm Hg, the mean — 4
mm Hg, the MV opening area according to Dop-
pler ultrasound — 2,7 cm? Grade | mitral regur-
gitation with insignificant volume. Grade 1 tricuspid
regurgitation with insignificant volume.

Discussion

Repeated on-pump heart valve replacement is
the method of choice in patients with dysfunction
of bioprosthetic mitral valve and provides good
immediate and long-term outcomes [1, 2].

The benefits of using biological or mechanical
prostheses are still debated, and despite the deve-
lopment of novel valve types, bioprosthetic valves
still have limited durability with a relatively high risk
of reoperation [1, 3-7].

Nonetheless, bioprosthesis use has increased in
the older age group over the past decade due to
favorable clinical outcomes in the elderly, but despite
all efforts to prevent structural valve degeneration
and increase valve life, there is a risk of re-surgery.
Recent publications on reoperations in elderly
patients have shown higher mortality than in younger
age groups, confirming that this population has an
increased risk of surgical mortality and morbidity
with a risk of poor outcome, despite well-performed
surgery [2-5].

Transcatheter valve implantation has opened new
frontiers in cardiac surgery, making it possible to
implant stent valves with less surgical risk in elderly
multimorbid patients with bioprosthetic dysfunction.
The valve-in-valve procedure has been used with
good clinical outcomes [6, 10].
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Transapical transcatheter prosthetic implantation
basically follows the same rules as the standard
TAVI. However, there are several important points:
first, the guidewire must be passed through the
bioprosthesis and inserted into the LA or right
inferior pulmonary vein with care so as not to
damage the atrium and fragile pulmonary vessels.
Second, valvuloplasty should not be performed due
to the potential risk of calcium embolism [11]. The
first successful transcatheter prosthetic implantation
in a patient with mitral bioprosthetic dysfunction was
performed in 2009 [12] using a transapical approach.
However, the transapical approach has some specific
technical limitations, as, for example, in the case of
LV apex calcification as a result of prior surgery, as
well as potential complications, including myocardial
rupture, LV apical aneurysm, arrhythmias, LV apex
hypokinesia or akinesia, especially in patients with
initially low LVEF [12].

The technique of transcatheter implantation
through a transfemoral venous access requires
transesophageal echocardiography guided transseptal
puncture. This method requires maximum flexion of
catheter delivery system, and therefore there is a high
risk of inferior vena cava rupture [13]. A common
problem associated with transseptal puncture is the
presence of a large atrial septal defect requiring an
occluder.

At first, attempts of transcatheter implantation
using the transatrial approach were unsuccessful due
to the impossibility of placing transcatheter valve
coaxially inside the bioprosthesis. However, since
2012 there have been works that describe cases of
successful implantation [11]. We believe that this
approach should have a number of advantages. The
first is an antegrade passage, which eliminates the
risk of thickened leaflets and calcium obstructing the
device passage. From the same access, it is possible
not only to perform a quick and safe artificial
circulation in case of a failure of the transcatheter
MYV implantation with ventricular fibrillation. It is
also theoretically possible to combine an on-pump
transcatheter procedure and tricuspid valve repair, as
successfully reported by Lee TC, et al. [14].

The results of using the transcatheter MV im-
plantation were evaluated in two large international
registries: Valve-in-valve international data registry
(n=660) [15] and International multicentre registry
of TMVR (n=322) [16].

Considering whether a valve-in-valve procedure
or repeated open heart surgery can be challenging.
All patients should be evaluated by a multidis-
ciplinary team prior to the procedure, including
interventional cardiologists, cardiac surgeons, car-
diologist, anesthesiologist, and cardiac imaging
specialist. The Euroscore and STS score systems

can be used to estimate predicted mortality from
surgery. The main inclusion and exclusion criteria
for the valve-in-valve procedure are similar to those
suggested for standard transcatheter aortic valve
implantation (TAVI) [17, 18].

Hemodynamic diosorders (regurgitation or ste-
nosis) have a significant impact on valve-in-valve
outcomes [19]. In terms of valve size, bioprostheses
with small bore diameter show a higher incidence
of patient-prosthesis mismatch, which affects
hemodynamic outcome and decreases survival
[19-22].

During the valve-in-valve procedure in patients
with frame-mounted bioprosthetic dysfunction,
fixation is provided due to radial forces.
Therefore, not only stenosis, but also insufficiency
due to impaired prosthetic valve leaflets become
treatable. In case of dysfunction of a frameless
prosthetic dysfunction, the feasibility assessment of
valve-in-valve procedure is carried out according
to standard TAVI rules, when pronounced
calcification is required for the procedure success.
In the case of paravalvular fistulas, the valve-in-
valve procedure should not be used because there
is usually no significant change in regurgitation
severity [19]. However, some case reports show
possibility of paravalvular fistula reduction by
implantation of separate devices (Edwards
SAPIEN 3). Thrombosis and valvular infective
endocarditis are contraindications to the valve-
in-valve procedure because the affected tissue
is not removed during the procedure. However,
one successful case of a valve-in-valve procedure
for endocarditis in an inoperable patient had
a favorable outcome [20].

Preoperative evaluation of a bioprosthesis in a
patient requires multimodal cardiac imaging. Echo-
cardiography is used to assess the etiology and
severity of stenosis or insufficiency, and to rule out
paravalvular fistulas and active endocarditis.

The ideal transcatheter valve placement is in-
fluenced by the fluoroscopy image and the design
of bioprosthesis. Angiography is not required and
the procedure can be performed on patients with
impaired renal function under TEE and fluoroscopic
guidance.

The level of frame-mounted bioprosthetic ring
during fluoroscopy should be used as a reference
level for transcatheter valve fixation [23-25]. If,
during implantation, fluoroscopy shows an
hourglass shape, this may disrupt the operation
of bioprosthetic valves and should be avoided
[23]. It is easy to position the fluoroscopic device
perpendicular to the frame-mounted bioprosthesis,
since the metal frame of most existing prostheses is
radiopaque. Although there may be differences in

14



ORIGINAL ARTICLES

the radiopaque markings. Frameless prostheses do
not have radiopaque landmarks and the procedure
can be technically challenging and more similar to
TAVI.

Currently, there are no guidelines for balloon
valvuloplasty for prosthetic MV dysfunction during
valve-in-valve procedures [26].

The risk of LV outflow tract obstruction during
valve-in-valve procedures is not a major problem,
since low-profile transcatheter valves are implanted
into the bioprosthetic ring, and not into the native
MV with the risk of anterior leaflet prolapse. The
risks of obstruction the valve-in-valve procedure
persist in the case of a small LV size, acute mitral-
aortic angle, pronounced interventricular septal
hypertrophy. The risk of LV outflow tract obstruction
can be predicted using multislice computed tomo-
graphy reconstruction (Figure 2).
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Risk assessment of contrast-induced acute kidney injury in patients
with acute myocardial infarction after coronary angiography
and percutaneous coronary intervention

Ursta A.A* Kharkov E. 1!, Petrova M. M., Kotikov A.R.%, Ursta O.V.?

Aim. To assess the risk of contrast-induced acute renal
injury (CI-AKI) in patients with acute myocardial infarction
in a highly specialized hospital after coronary angiography.
Material and methods. The study sample included 502
patients who were treated in the cardiology department of a
specialized hospital. CI-AKI was established by an increase
in creatinine >26 umol/L within 48 hours after percutaneous
coronary intervention (PCI) with radiopaque contrast agents
or an increase in creatinine >50% within a week after PCI.
A multistage statistical analysis was used to search for
possible predictors of CI-AKI.

Results. In total, CI-AKI was diagnosed in 57 (11,3%)
patients. Based on the analysis performed, 3 significant
predictors of CI-AKI were identified: patient’s age, contrast
medium volume (ml/kg) and anemia (presence/absence).
An equation for assessing the risk of CI-AKl in patients after
PCI has been created.

Conclusion. A simple scale for assessing the CI-AKI risk
makes it possible to identify a category of patients who
requires preventive measures to reduce iatrogenic com-
plications and mortality.

Keywords: contrast-induced acute kidney injury, coronary
angiography, acute myocardial infarction, radiopaque
agents, predictors.
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Contrast-induced acute kidney injury (CI-AKI) is
a dangerous complication of angiographic procedures
due to the direct and indirect effect of iodine-
containing contrast medium on the renal tissues,
which are currently widely used in emergency and
elective cardiology [1, 2]. The inpatient development
of CI-AKI increases the patient’s hospitalization
period and also increases mortality [3, 4]. According
to modern concepts, CI-AKI is diagnosed in the
presence of one of the following indicators after the
introduction of contrast medium: a) an increase in
the serum creatinine level relative to the baseline
value by 26 umol/I or more in the period of 48 hours;
b) an increase in the serum creatinine level by 50%
or more relative to the baseline value in the period of
1 week; c) decrease in urine output >0,5 ml/kg/h in
the period of 6 hours or more [5, 6]. Currently, three
main pathophysiological mechanisms of CI-AKI
development known as follows: a) medullary renal
hypoxia due to a decrease in the level of vasodilators
(prostaglandins, nitric oxide) and an increase in the
level of vasoconstrictors (adenosine and endothelin);
b) direct cytotoxic effect of a contrast medium on
the proximal renal tubules, where the detrimental
effect of free radicals and hyperoxia is emphasized;
¢) induction of apoptosis of renal tubular epithelial
cells [7, 8].

Coronary angiography (CAG) and percutaneous
coronary intervention (PCI) are vital manipulations
in patients with acute myocardial infarction (AMI)
in a highly specialized hospital. Recently, the
number of PCI has increased in elderly patients, and
the safety and outcomes of revascularization have
improved [9]. This disease is relevant in modern
medical literature. In particular, many researchers
were looking for risk factors for CI-AKI, among
which are the patient’s age, female sex, anemia,
diabetes, increased erythrocyte sedimentation rate,
hypotension, congestive heart failure, volume of
injected contrast agent, intra-aortic balloon counter-
pulsation, chronic kidney disease, etc. Based on
the found risk factors, models have been created
allowing to reveal patients at high risk of CI-AKI
[10-13].

Given the urgency of the problem, we tried to
reveal easily accessible predictors of CI-AKI in
patients with AMI in a specialized hospital.

Material and methods

The study included 502 patients, who in 2014-
2017 were treated in the cardiology department of the
N.S. Karpovich Krasnoyarsk Interdistrict Clinical
Emergency Hospital. CI-AKI was established based
on a creatinine increase >26 umol/L within 48 hours
after PCI using contrast agents; another criterion for
CI-AKI verification was a creatinine increase >50%

within a week after PCI. The sample did not include
patients with stage 5 chronic kidney disease, as well
as patients who required investigations with contrast
agents for reasons unrelated to PCI. The patients
who were diagnosed with shock, decreased ejection
fraction <40%, high central venous pressure >120
mm Hg were excluded. Upon admission, all patients
underwent electrocardiography, laboratory tests,
including a complete blood count, biochemical blood
tests (creatinine, electrolytes, troponin, alanine ami-
notransferase, aspartate aminotransferase, lactate
dehydrogenase, creatine kinase-MB, lipid profile,
C-reactive protein, glucose). All patients were dia-
gnosed with AMI, which is an indication for urgent
CAG and consideration of further PCI. During the
entire period of stay in the cardiac intensive care
unit, urine output and serum creatinine levels (after
12 hours, 24 hours, 48 hours, 3, 5, 7 days and at dis-
charge) were monitored. In cases of increased crea-
tinine levels, hydration with low volume of 0,9%
sodium chloride solution was performed under the
monitoring of central venous pressure was per-
formed.

Patients with verified CI-AKI who were included
in the sample were randomly divided into 2 groups
in a 4:1 ratio: training and testing, respectively.
The search for predictors was initially based on
univariate statistical analysis methods. The variables
selected as a result of univariate methods from the
general sample were included in the training group,
from which, in turn, 100 samples were randomly
generated, followed by logistic regression. For
each of the generated samples, the predictors were
evaluated step by step in order to be selected for the
final model. The final sample included 3 variables
that were significant (p<0,001) in more than 90% of
the generated samples.

One of the selected variables is a categorical
one with two values — “yes” and “no”, while the
other two are presented as the interval variables. To
calculate the risk of CI-AKI, the obtained regression
coefficients were used in combination with the
corresponding values of predictors. Using logistic
regression, the odds ratio (OR) was calculated with
95% confidence intervals for each predictor.

The adequacy of obtained regression model
was confirmed by regression model adequacy tests
(P>0,57) with random sample generation based
on the available sample [14]. The sample size for
presented logistic regression model can be considered
acceptable based on numerous publications devoted
to this problem [15]. Statistical analysis and data
visualization were performed using the software
package and the language “R”. Normally distributed
variables are presented as mean and standard
deviation (s). Non-normally distributed variables
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Table 1
Clinical characteristics of patients
with verified CI-AKI

Factor Patients (n=57)
Male sex 49%

Age (years) 72,2%91
Weight (kg) 74,5%78
Anemia 44%
Diabetes 83%
Hypertension 90%
Combination of diabetes and hypertension  85%
Congestive heart failure 13,9%
Prior myocardial infarction 33%
Myocardial infarction 75%
Dyslipidemia 39%
Diuretic use 70%
Peripheral arterial atherosclerosis 10%
Rheumatic heart disease 5%
Baseline creatinine value (umol/L) 101,7455,7
Intra-aortic balloon counterpulsation 4%
Contrast volume (ml) 136,2+57,9

are presented as a median (Me) and 25% and 75%
quartiles (Q1; Q3).

The study was conducted in accordance with
good clinical practice (GCP) standards The study
was approved by the Local Ethics Committee of the
V. FE. Voino-Yasenetsky Krasnoyarsk State Medical
University.

Results

The main clinical characteristics of patients
with verified CI-AKI included in the sample are
presented in Table 1. The mean age of patients
in the group with established CI-AKI was 72,2
years, while 35 (63%) patients were over 70 years
old. The distribution of male and female patients
was approximately the same (Table 1). The average
creatinine level on admission was 101,7 umol/L.

In the study sample, 57 patients with CI-AKI were
verified. Variables such as age, anemia, and contrast
volume in milliliters per kilogram of body weight
were identified as predictors. Variable “anemia” is
presented as categorical, while other variables were
used as continuous values. The Hosmer-Lemeshow
test with * of 3,3 (p=0,2) confirmed the adequacy
of created model.

C-statistics with the creating a ROC-curve
showed a high proportion of objects with selected
features (areca under the ROC-curve =0,82)
(Figure 1).
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Figure 1. ROC-curve of logistic analysis of the risk for CI-AKI
in patients with AMI.

Based on the conducted multivariate study,
we created a risk assessment scale for CI-AKI in
patients with PCI, which includes 3 predictors as
follows: age (OR, 0,06, p<0,01), anemia (OR, 2,23,
p<0,01) and the volume of contrast medium per
unit of body weight (ml/kg) (OR, 0,43, p<0,01).
Table 2 shows that the largest proportion in the risk
assessment scale for CI-AKI and the widest value of
the confidence interval belongs to anemia, which is
explained by the fact that this variable has a binomial
character. In the group of patients with established
CI-AKI, out of 52 patients, anemia was diagnosed in
23 patients (44%). In the group of patients without
CI-AKI, the proportion of patients with anemia
was 52% (n=163). The lower value of regression
coefficient of the “age” variable is explained by its
higher values in the interval value — 64,3%11,9. In
addition, the average for sample of patients with
CI-AKI was 72,2%9,1, while it was 63,2+11,9 in
the rest of patients. The presented difference is
significant, which is confirmed by the t-test of
normally distributed samples (t=5,33, p<0,0001).
The proportion of patients over 70 years old in the
CI-AKI group was 63% (n=55), while in patients
without CI-AKI — 26% (n=113). The contrast
volume had the highest value of 4,6 ml/kg and the
median of 1,4 (1; 2). The variable “contrast volume”
was characterized by a deviation from the normal
distribution with positive asymmetry both in the
general sample and in the groups of patients with/
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Multivariate predictors of the risk for Cl-AKI after PCI

Variable Regression coefficient
Age 0,06
Anemia 0,80
Contrast volume (ml/kg) 0,43

without CI-AKI, on the basis of which this variable
is presented as a median (Me) and percentiles (Q1;
Q3). In the group of patients with CI-AKI, the
average value of contrast medium volume was 1,7
(1,2; 2,5), while in patients without CI-AKI — 1,4
(1,0; 1,9). The difference between the presented
values is significant, which is confirmed by the
Mann-Whitney U test (p=0,04).

Multivariate logistic regression revealed coef-
ficients, on the basis of which the equation for asses-
sing the risk of CI-AKI in patients with PCI was
created:
dCI-AKI=1/(1+exp (7,613-0,43906*CV-0,06764*
*Age-0,80557*A)),
where dCI-AKI is the likelihood of developing
CI-AKI, CV — contrast volume (ml/kg), A —
anemia as follows: presence — 1, absence — 0.

The following scale is proposed for assessing
the degree of risk for CI-AKI in patients with
angiography and PCI.

* <5% — Low risk
5,1%-15% — Moderate risk
15,1%-50% — High risk
>50% — Very high risk

Discussion

There are some studies with certain predictors,
on the basis of which models for assessing the risk
of CI-AKI are created, while the set of CI-AKI
predictors in different works is different [10-13].

In the present study, a number of significant
variables were identified that allow assessing the
risk of CI-AKI: anemia, age and contrast medium
volume injected, depending on the patient’s body
weight. Numerous studies on the risk of CI-AKI
considered the elderly and senile age of patients as a
rather high risk for CI-AKI, which is confirmed by
this work [11, 13]. In a number of studies, age >70
years was used as the threshold value for CI-AKI
risk [10, 12]. The presented study confirms this
statement by the fact that in the group of patients
with established CI-AKI, the proportion of patients
over 70 years old was 63%. It is known that the
most common diseases of old age are a consequence
of age-related weakening of defense mechanisms,
which allows the action of exogenous factors to

Table 2
Odds ratio 95% interval P
1,06 1,03-1,10 <0,01
2,23 1,03-4,78 <0,01
1,55 1,01-2,35 <0,01

be realized. This study showed a relatively high
probability of CI-AKI in patients over 80 years old,
which was 22-33,5% in the range of 80-89 years, and
in patients in the range of 90-92 years — 33,6-38,6%.
The presented results undoubtedly require a special
approach to patients of older age groups when using
contrast-enhanced X-ray investigations. The volume
of injected contrast agent is also considered in many
works as a predictor of CI-AKI, while this parameter
was presented differently: contrast volume per body
surface area, contrast volume per mass unit, total
volume of injected contrast [10-12]. Multivariate
analysis in our study showed a significance of the
variable of contrast volume per unit of body weight
in ml/kg. It was also noted that if the contrast
medium volume is >3,5 ml/kg in patients over 70
years old, the probability of CI-AKI is >25%, which
makes it possible to classify these patients to a high-
risk group. In contrast to the two above-mentioned
predictors of CI-AKI, the variable “anemia” as
a predictor of CI-AKI is presented comparatively
less frequently in available publications. However,
in the presented study, this variable was noted as
a significant predictor of CI-AKI. In particular,
on the basis of multivariate logistic regression, the
presence of anemia in patients aged over 70 years of
age with a volume of injected contrast medium >3,5
ml/kg increases the risk of CI-AKI up to 44%. The
graphs presented show the risk of CI-AKI based on
identified predictors (Figure 2a and 2b).

The presented risk assessment scale for CI-AKI
in patients after CAG and PCI can be used to
assign patients to a certain risk group, which will
increase the potential for reducing the CI-AKI
risk by applying appropriate treatment procedures.
Despite the fact that multivariate analysis showed a
high significance of the found CI-AKI predictors,
it should be noted that due to the retrospective
design of the study and a limited access to other
possible predictors, it is very likely that we did not
identify other important etiopathogenetic factors of
CI-AKI development. It should also be noted that
the current model for assessing the risk of CI-AKI
was based on the CI-AKI criterion “an increase in
creatinine levels within 48 hours and within a week”,
and cannot be used in relation to other criteria.
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Figure 2a. The likelihood of developing CI-AKI depending on
contrast volume (mg/ml), anemia and age.

Conclusion
CI-AKI is a common complication of CAG
in patients with AMI in a specialized hospital. A
simple scale for assessing the CI-AKI risk makes
it possible to identify a category of patients who
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Comparative assessment of the diagnostic value of echocardiography
and magnetic resonance imaging in determining myocardial viability

Kryukov N. A., Ryzhkov A.V., Sukhova I. V., Anan’evskaya P. V., Fokin V. A., Gordeev M. L.

Aim. To compare myocardial imaging methods in patients
with complicated coronary artery disease with significantly
decreased myocardial contractility.

Material and methods. This single-center retrospective
study included 109 patients with complicated coronary
artery disease who underwent surgical treatment between
2014 and 2020. All patients had indications for delayed
contrast-enhanced cardiac magnetic resonance imaging
(MRI) in order to determine myocardial viability due to
a pronounced decrease in left ventricular contractility
according to echocardiography (ejection fraction (EF)
<30%).

Results. Impairment of local contractility according to
MRI and echocardiography significantly correlates with
depth of contrast accumulation (p=0,0000000018 and
p=0,0000034, respectively). Delayed contrast-enhanced
cardiac MRI with cine sequences allows to determine higher
number of impaired contractility cases compared with
echocardiography (p=0,000006).

Conclusion. MRI with cine sequence allowed to determine
higher number of impaired contractility cases compared
with echocardiography. Delayed contrast-enhanced MRI is
a reliably more sensitive method than electrocardiography
in detecting left ventricular scarring. The depth of contrast
agent accumulation correlates with local contractility
impairment detected by echocardiography and delayed
contrast-enhanced cardiac MRI.

Keywords: cardiac MRI, coronary artery disease, myocar-
dial viability, heart failure, ischemic cardiomyopathy, myo-
cardial dysfunction.
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Assessment of a viable myocardium in patients
with coronary artery disease (CAD) complications
is an important aspect in considering a direct
myocardial revascularization [1]. Evaluation of the
hibernating myocardium in the system of involved
arteries depends on the accuracy of diagnostic
methods [2].

Randomized studies to assess myocardial viability
and its effect on prognosis were performed only using
positron emission tomography. Delayed-enhan-
cement magnetic resonance imaging (DE-MRI)
allows to determine not only the presence of
myocardial damage, as isotopic techniques, but also
provides information about the depth of involve-
ment [3]. These data suggest the need for new
studies in order to determine the effectiveness of
DE-MRI in identifying viable myocardium, as
well as to establish the MRI role in the algorithm
for selecting patients for coronary artery bypass
grafting and assessing the prognosis of patients after
the intervention [4, 5].

The aim of the study was to compare myocardial
imaging methods in patients with CAD complications
with significantly decreased myocardial contractility.

Material and methods

The retrospective study included 109 patients
with CAD complications, who in the period
from 2014 to 2020 underwent echocardiography
before direct myocardial revascularization at the
Almazov National Medical Research Center and
had indications (ejection fraction (EF) <30%)
for cardiac MRI to determine the proportion of
viable myocardium. This study was performed
in accordance with the Good Clinical Practice
standards. All patients signed informed consent.
There were following exclusion criteria: acute
myocardial infarction (MI) <30 days old, LV
aneurysm requiring surgical intervention, heart valve
disease. The initial clinical state of the patients is
shown in Table 1.

According to electrocardiography (ECG), 66
(60,5%) of the subjects had signs of prior anterior
wall MI, 11 (10,1%) — LV lateral wall MI, 17
(15,8%) — inferior posterior wall MI, 15 (13,7%) —
no ECG signs and a history of MI. Direct coronary
angiography revealed an involvement of three
arteries in 97 (88,9%) patients and two arteries in 12
(11,1%) patients. In 82 (75,2%) patients, left main
coronary artery stenosis >50% was revealed.

All patients underwent 12-lead ECG at rest.
Grade III-V premature ventricular contraction
according to B. Lown, M. Wolf, modified by
M. Ryan (1975) was found in 69 (63,3%) patients.

Echocardiography was performed before the
operation, on the day of the operation, before

and after the artificial circulation, on the 7" day
after the intervention, as well as in the long-term
follow-up period using the Vivid 9 system (General
Electric Corp., USA). The echocardiography
protocol included the assessment of cardiac sizes and
volumes, ventricular contractility, as well as heart
valves’ function.

DE-MRI was performed on a MAGNETOM
Trio system (Siemens, Germany) with a magnetic
flux density of 3 Tesla. DE-MRI was performed
twice as follows: before surgery and after coronary
artery bypass grafting in the long-term follow-up.
The contrast agent used was gadolinium-containing
gadobutrol. The study protocol assessed the
cardiac sizes and volumes, global and segmental
LV contractility, and contrast accumulation depth
in different LV segments. Delayed contrast enhan-
cement was assessed by the depth of contrast
accumulation: from 1 to 24% of the wall thickness;
from 25 to 49%; from 50 to 74%; from 75 to
100% [3]. The localization of scarring and local
contractility disorders was assessed using a standard
17-segment model adapted by M. D. Cerqueira,
2002 [6].

The LV sizes, volumes and contractile function
are presented according to echocardiography and
cardiac MRI are presented in Table 2.

All patients with LV dilatation with a severe
contractility decrease had indications for myocardial
viability assessment. Stress tests for this group of
patients are contraindicated due to absolute and
relative contraindications: left main coronary artery
stenosis, heart failure with a high functional class,
high grade premature beats.

Statistical analysis of the data was carried
out using the Statistica v. 10.0. (StatSoft Inc.,
USA). Results are presented as arithmetic mean
and standard deviation (Mz=SD) for continuous
variables. Categorical variables are presented as
units and percentages (proportion). The significance

Table 1
Characteristics of the study group of patients

Parameters Patients
Sex, n (%) men 98 (89,9%)

women 11(10,1%)
Age, years 60,8+9,6
Angina FC, median [Q25;Q75] 31[2;3]
HF FC (NYHA), median [Q25;Q75] 3[3;3]

Note: data are presented as M+*o and median, 25" and 75"
quartiles.

Abbreviations: HF — heart failure, FC — functional class, NYHA —
New York Heart Association Functional Classification.
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Table 2
Characteristics of LV function
in the studied patients

According to
cardiac MRI

According to echocardiography

Simpson Teicholz
EDVLV,ml  258,9+617 25124452  228,3+46,0
ESV LV, ml 180,7+62,6 181,3+43,8 149,5+41,6
LVEF, % 27,7+6,0 26,5+3,6 34,0+6,5

Note: data are presented as M+o.

Abbreviations: EDV — end diastolic volume, ESV — end systolic
volume, LV — left ventricle, MRl — magnetic resonance imaging,
EF — ejection fraction.

Table 3
Distribution of patients
depending on DE-MRI data
Contrast accumulation depth (%) n, (%)
0 17 (15,6%)
<50% 30 (27,5%)
50-74% 40 (36,7%)
75-100% 22 (20,2%)
Table 4

The number of segments with impaired local contractility depending on diagnostic method used

Type of impaired local contractility Diagnostic method

Cardiac MRI'
Moderate hypokinesis 142
Severe hypokinesis 904
Akinesis 655
Dyskinesis 45

Note: p — Pearson ) test.
Abbreviation: MRl — magnetic resonance imaging.

of differences between the groups was calculated
using the chi-squared test (x?). Differences were
considered significant at p<0,05.

Results

A detailed analysis of the ECG and DE-MRI
data for LV fibrosis was carried out.

It was found that among patients who underwent
Q-wave myocardial infarction according to ECG
data, transmural scar was defined only in 20,2%. In
15,6% of cases, myocardial accumulation of contrast
agent was not detected, and in 27,5% of patients,
accumulation of contrast was found with a depth of
up to 50% (Table 3).

MRI with cine sequence allowed to determine
a higher number of impaired contractility cases
compared with echocardiography (Table 4).

A significant relationship was established
between the depth of myocardial damage and local
contractility impairment according to echocardio-
graphy and MRI data (Tables 5, 6). With the
accumulation of contrast by more than 50% of
myocardial thickness, the number of hypokinetic
segments decreases and the number of akinetic
segments increases.

Pearson’s %’ test discarded the hypothesis of
the independence of local contractility disorders
according to MRI and contrast accumulation

Discordance number p

Echocardiography?

321 179 p"?=0,000006
1108 204

407 248

8 37

depth according to MRI. Consequently, MRI local
contractility abnormalities significantly depend on
the MRI transmurality index (p=0,0000000018)
(Table 5).

Pearson y* test discarded the hypothesis of
the independence of local contractility disorders
according to echocardiography and contrast accu-
mulation depth according to DE-MRI. Conse-
quently, local contractility disorders according
echocardiography significantly depend on
the transmurality index according to MRI
(p=0,0000034) (Table 6).

Pearson’s %’ test discarded the hypothesis of the
absence of difference between local contractility
disorders according to echocardiography and MRI
data, depending on the contrast accumulation depth
according to MRI. Consequently, local contractility
impairment according to echocardiography signi-
ficantly depends on the transmurality index
according to MRI (p<0,001) (Table 7).

Clinical case: Thirty-two-year-old male patient
with a coronary artery disease, unstable (new-onset)
angina pectoris (09.06.2016).

ECG: Sinus rhythm. Postinfarction abnormalities
were not found.

Echocardiography: end-diastolic volume — 186 ml,
end-systolic volume — 131 ml. LV ejection fraction
(Simpson’s method) — 29,5%. Diffuse hypokinesia.
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Table 5

Contingency table of the lesion depth (cardiac MRI) and local
contractility impairments (cardiac MRI). An example of one of the segments

Type of impaired local contractility
according to MRI
Moderate hypokinesis
Severe hypokinesis
Akinesis
Dyskinesis
Note: p — Pearson ¥’ test.

Depth of contrast agent accumulation

0 <50%
207 25
695 137
113 145

3 11

Abbreviation: MRl — magnetic resonance imaging.

p
>50% p=0,0000000018
13
69
417
18

Contingency table of the lesion depth (cardiac MRI) and local
contractility impairments (echocardiography). An example of one of the segments

Type of impaired local contractility
according to echocardiography
Moderate hypokinesis
Severe hypokinesis
Akinesis
Dyskinesis

Note: p — Pearson ¥’ test.

Depth of contrast agent accumulation

0 <50%
79 13
841 174
90 134

1 4

Table 6
p
>50% p=0,0000034
30
270
213
4
Table 7

Contingency table of the lesion depth (cardiac MRI) and local contractility
impairments according to cardiac MRI and echocardiography. An example of one of the segments

Note: p — Pearson y? test.

Coronary angiography: left main coronary artery —
70% stenosis. Left anterior descending artery —
subocclusion in the proximal third. Circumflex artery —

Summary Table: Expected Frequencies (Hg Tpacmypan u HapyLl COKPaTMMOCTH OTAENkHD
Marked cells have counts > 10
Pearson Chi-square: 327 535, df=28, p=0,00000
HNAC MPT Besz 0 |HNC 3X0 15 |HNC Bea 0 15 |HNC Ge3 0 15 |HNC Gea 0 15 | Row
15 1 2 3 Totals
1 0 0,015487 0,15680 0.03872) 0,2110
1 1 0,108408 1,09763 0.27102] 1471
1 2 1,254440 12,70120 3.13610) 17,0917
1 3 0,308735 3.13610 077435 42202
Total 1.688073 17.09174 4.22018] 23,0000
2 0 0,035687 0,36133 0,08922| 0,4862
2 1 0,249511 2,52933 0.62453| 3.4037
2 2 2.,890666 29,26799 7.22666| 39,3853
2 3 0.713745 7.22666 1.78436]  9.7248
Total 3.889908 39.38532 9.72477| 53,0000
3 0 0,022220 0,22438 0.05555 0,3028
3 1 0,155542 1,57487 0,38886) 2,193
3 2 1,7995848 18,22347 4.49962| 24,5229
3 3 0444407 4 49962 111102 6.0550
Total 2422018 24 52294 6.05505] 33,0000
Column Total 5,000000 §1,00000 20,00000( 109,0000

stenosis before subocclusion in the middle third after the
marginal branching. Right coronary artery — posterior
interventricular artery stenosis (90%).

24



ORIGINAL ARTICLES

A B Cc

Figure 1. Delayed-enhancement MRI along the short LV axis with a lesion pattern by segments.

Notes: A — at the level of basal segments, the area of contrast accumulation in S6 is visualized up to 25% of segment thickness; B — at
the level of median segments, the areas of contrast accumulation are visualized in S7 and S12 up to 50% of segment thickness, and S12
up to 50% of segment thickness, as well as in the papillary muscles; C — at the level of apical segments, areas of contrast accumulation

are visualized in S13 and S15 up to 25% of segment thickness.

On the diagrams, LV segments are marked with numbers; the viable myocardium is indicated in red, the scarring — in pink.

Delayed-enhancement MRI: end-diastolic volume —
218 ml, end-systolic volume — 154 ml. LV ejection
fraction (Simpson’s method) — 29,3%. Akinesia in
S15 with diffuse hypokinesia of the remaining LV
segments. Delayed accumulation of contrast agent
along the LV short axis with a lesion pattern by
segments (Figure 1).

Discussion

ECG, echocardiography and coronary angio-
graphy are the main research methods in patients
with CAD. However, in the case of diagnosing a
pronounced LV contractility decrease and extensive
areas of local contractility disorders, the state of
dysfunctional myocardium should be assessed. The
listed research methods do not make it possible to
judge the size of the viable myocardium.

The presented study analyzed the results of
myocardial imaging in patients after MI, complicated
by a decrease in the global contractile function.

The MRI data made it possible to conduct a cor-
relation analysis of the depth and prevalence of post-
infarction cardiac fibrosis with impaired LV local
contractility. It also made it possible to compare
the data of cardiac MRI with echocardiography and
ECG, once again proving the advantage of MRI in
assessing local myocardial contractility decrease and
in determining the postinfarction cardiac fibrosis.

The severity of postinfarction cardiac fibrosis
in patients with CAD complications is an objective
criterion for predicting the effectiveness of
myocardial revascularization [7, 8]. When selecting
treatment strategy, the volume of viable myocardium
is taken into account, which makes it possible to
obtain information on the number of myocardial
segments [9], which, after revascularization, will
restore their function, thereby improving the
patient’s condition.

All of the above emphasizes the fact that the
verification of a viable myocardium should be car-
ried out using the most modern diagnostic methods
with high resolution, sensitivity and specificity. To
confirm the myocardial ischemia in patients with
CAD and heart failure, cardiac MRI is recom-
mended by the European Society of Cardiology
(2014 and 2018 guidelines) [2]. Given the data
obtained, it is necessary to supplement the current
guidelines. Also, this article relates to the fact that
the current guidelines do not sufficiently describe the
issue of diagnosing viable myocardium in patients
who have contraindications to stress tests due to the
high risk of complications [10-12].

Conclusion
1) MRI allows to determine a significantly higher
number of segments with impaired local contractility
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in comparison with echocardiography, and DE-MRI
is a more sensitive method in detecting LV myocardial
scarring than ECG.

2) The depth of contrast agent accumulation
according to MRI correlates with the type of local
contractility disorder: the higher the transmurality
index, the higher the number of akinetic segments
and the lower — hypokinetic segments.
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Cardiac tumors: analysis of surgical treatment
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Verkhoturov M. K.2, Stavtseva M. A!

Aim. To analyze the preoperative status, intraoperative
tumor characteristics and further clinical manifestations in
patients after surgery for a cardiac tumor.

Material and methods. The study included 54 patients who
were operated on for a heart tumor from 2014 to 2020. We
assessed clinical performance, diagnostic investigations
before and after (during hospitalization) surgery, tumor size
and histological characteristics.

Results. Among patients operated on for cardiac tumors,
women predominated (74%). Among comorbidities,
hypertension (79,3%), chronic kidney disease (48,3%), and
obesity (25,9%) were most common.

There were following clinical manifestations before surgery:
shortness of breath — 47 (81%) patients, palpitations and
heart rhythm disturbance — 26 (44,8%), chest pain — 25
(43,1%), chest discomfort — 28 (49,1%), edema — 6
patients (10,3%).

The predominant tumor localization was the left atrial fossa
ovalis area (50%).

According to histological analysis, myxoma prevailed — 38
cases (86,4%).

After surgery, atrial fibrillation prevalence decreased from
8 patients before surgery to 6 after surgery (p=0,034),
while left atrial size decreased by 0,6 mm (95% confidence
interval, 4,39-6,2 mm) (p<0,001).

Conclusion. According to presented analysis over a 6-year
period, cardiac neoplasms are more common in women
(74,1%), while the mean age of patients is 59,7 years.
Among comorbidities, hypertension prevails — 79,3%.
Histological examination revealed a predominance of

myxoma (86,4%). Predominant tumor location was the left
atrial fossa ovalis area (50%).

Surgical treatment of neoplasms was effective. So, pre-
valence of atrial fibrillation decreased by 25%, while left
atrial size decreased by 0,6 mm. Postoperative com-
plications and in-hospital deaths were not registered.

Keywords: cardiac tumors, neoplasms, surgical treatment,
myxoma, fossa ovalis, left atrium.

Relationships and Activities: none.

'W.F. Voino-Yasenetsky Krasnoyarsk State Medical Univer-
sity, Krasnoyarsk; 2Federal Center of Cardiovascular
Surgery, Krasnoyarsk, Russia.

Sakovich V.A. ORCID: 0000-0002-1779-325X, Drobot D.B.
ORCID: 0000-0001-9003-4818, Chernova A.A. ORCID:
0000-0003-2977-1792, Gorbunov D.N. ORCID: 0000-
0003-1424-683X, Buyankov D.l. ORCID: 0000-0001-
9774-7888, GrossYu.V. ORCID: 0000-0003-2657-8049,
Verkhoturov M. K. ORCID: 0000-0001-6227-0100, Stav-
tseva M. A.* ORCID: 0000-0002-0009-9149.

*Corresponding author:
mari.stavtseva.96@mail.ru

Received: 17.07.2021
Revision Received: 23.07.2021
Accepted: 30.07.2021

(=9

For citation: Sakovich V.A., Drobot D.B., Chernova A.A., Gorbunov D.N., Buyankov D.I.,
Gross Yu. V., Verkhoturov M. K., Stavtseva M.A. Cardiac tumors: analysis of surgical treatment.
Russian Journal of Cardiology. 2021;26(8):4598. (In Russ.) doi:10.15829/1560-4071-2021-4598

27



Russian Journal of Cardiology 2021; 26 (8)

For a long time, cardiac tumors were chara-
cterized by a multiform clinical presentation and
were detected more often at autopsies and extremely
rarely during cardiac surgery [1-3].

An increase in life expectancy, the influence
of pre-existing and novel factors contribute to an
increase in the risk of cancer, including cardiac
tumors. Many authors associate an increase in the
detection rate of cardiac tumors with research and
technological progress, which contributes to the
improvement of preoperative diagnostics using
modern investigations and with highly qualified
specialists [4].

Identification of cardiac tumors remains a
difficult task, since there are no pathognomonic
signs and the disease can be asymptomatic for a
long time. Therefore, when the patient first visits a
doctor, the correct diagnosis is established only in
3-10% of cases [5].

Cardiac tumors are rare compared to other
heart diseases. Primary cardiac tumors can be both
benign and malignant and are 30 times less common
than secondary (metastatic) tumors. According to
autopsy data, the prevalence of primary cardiac
tumors ranges from 0,001 to 0,03% [2, 6-10].
According to a 6-year continuous sample study,
an echocardiography detected cardiac tumors in
54 patients (14 men and 40 women; mean age,
59,7 years). Despite the low prevalence, timely
detection of tumors is very important, since there
are effective methods of treatment. Therapy for
benign cardiac tumors is surgical resection, and
how urgently the intervention should be performed
is determined by the patient’s symptoms and the
type of tumor.

The aim of the study was to analyze the pre-
operative status, intraoperative tumor characte-
ristics and further clinical manifestations in patients
after surgery for a cardiac tumor at the Federal
Center of Cardiovascular Surgery from 2014 to 2020
(Krasnoyarsk).

Material and methods

This retrospective analysis included 54 case
records of patients who underwent surgery for
a cardiac tumor from 2014 to 2020. We studied
clinical and investigational data before and
after surgery during hospitalization, as well as
assessed the size and histological characteristics
of the tumor. Mathematical analysis of the data
was performed using the IBM SPSS program.
Quantitative variables were examined for
distribution normality using the Kolmogorov-
Smirnov and Shapiro-Wilk tests. Data are
presented as M*SD. Differences were considered
significant at p<0,05.

Results

Among those operated on for cardiac tumors,
women predominated (74%); 42,6% of patients were
aged 55 to 64 years (Table 1). Among comorbidities,
hypertension prevailed and was revealed in 79,3%
of patients, chronic kidney disease — in 48,3%, and
obesity — in 25,9% (Table 1). Heart failure (HF)
was revealed in 55,2% of patients as a manifestation
of the underlying disease and concomitant disorder.
In most patients, there was class I-1T HF.

There were following clinical manifestations of
the disease before the operation (Figure 1): shortness
of breath — 47 (81%) patients, palpitations and
heart rhythm disturbance — 26 (44,8%), chest
pain — 25 (43,1%), chest discomfort — 28 (49,1%),
edema — 6 patients (10,3%) (Figure 1). Before
surgery, 16 (27,6%) patients had atrial fibrillation
(AF), 1 (1,7%) — atrial flutter. In 3 (5,2%) patients,
premature beats were detected, while in 2 (3,4%) —
coronary atherosclerosis.

Echocardiography was the main method for
detecting cardiac tumors (Table 2).

There were following laboratory parameters before
surgery: while blood cell count, 7,05+0,48x10°/L;
red blood cell count, 4,68+0,16x10"/L; hemoglobin,
134,3£4,6 g/L; erythrocyte sedimentation rate,
19,1+6,2 mm/h. Anemia (hemoglobin <120 g/I) was
observed in 9 (15,5%) patients.

In all patients, on-pump cardiac surgery was
performed. Aortic cross-clamp time was 63,83%8,0
min, and artificial circulation time — 89,7£9,5 min.
In most patients, tumor removal was performed with
excision of underlying tissues, as well as with the

Table 1
Characteristics of the included patients

Parameter Patients (n=54)
Mean age (SD), years 59,7

Male sex, n (%) 14 (25,9%)
Female sex, n (%) 40 (74,1%)
Age groups, years, n (%)

<55 11 (20,4%)
55-64 23 (42,6%)
65-74 16 (29,6%)
>75 4 (74%)
Comorbidities

Hypertension, n (%) 46 (79,3%)
Diabetes, n (%) 6 (10,3%)
Chronic kidney disease, n (%) 28 (48,3%)
Obesity, n (%) 15 (25,9%)
Peripheral atherosclerosis, n (%) 3 (5,2%)
Psoriasis, n (%) 2 (3,4%)
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Figure 1. Clinical manifestations before surgery.

closure of atrial septal and endomyocardial defect
and with a continuous locking stitch.

Tumor was located on the interventricular
septum in 3 (5,5%) cases, left ventricular (LV)
apex — 1 (1,9%), LV posterior-medial papillary
muscle — 1 (1,9%), LV posterior wall — 1 (1,9%),
left atrium (LA) (without specification) — 4
(7,4%), LA near pulmonary veins — 3 (5,6%),
LA mitral-aortic contact — 1 (1,9%), LA fossa
ovalis — 27 (50%), medial commissure — 1 (1,9%),
anterior mediastinum — 1 (1,9%), anterior mitral
leaflet — 1 (1,9%) ), right atrium (RA) (without
specification) — 3 (5,6%), RA fossa ovalis — 3
(5,6%), RA near inferior vena cava — 1 (1,9%), atrial
surface of the posterior tricuspid leaflet — 1 (1,9%),
LA appendage — 1 (1,9%), RA appendage — 1
(1,9%) (Figure 2).

The maximum size of the removed tumor, which
was noted in this study, was 7,5%4,0 cm, while the
minimum was 0,5%0,7 cm.

According to histological examination, the tumors
were divided as follows: myxoma — 38 (86,4%),
fibroelastoma — 1 (2,3%). A cyst was found in one
case (2,3%). The diagnosis was not confirmed in one
(2,3%) case — pathological examination revealed a
thrombus. Necrotic areas were detected once (2,3%)
(Figure 3).

AF prevalence decreased after surgery decrease
as follows: from 8 cases before surgery to 6 after
surgery (p=0,034). LA size decreased by 0,6 mm
(95% confidence interval, 4,39-6,2 mm) (p<0,001).
In 54 (100%) patients, the postoperative period was
without adverse events and there was no in-hospital
mortality.

Discussion
This 6-year analysis revealed that cardiac
tumors are more common in women (74,1%), while

43,10% I

3arpyauHHbIE 601

10,30%

Oreku

Juckombopt
B 00J1acTu cepaia

Table 2
Echocardiographic data before surgery

Parameter Data

Right atrium, cm 5,08+0,74
Left atrium, cm 5,86+0,84
Right ventricle, cm 3,77+0,61
Mitral valve orifice area, cm 3,5210,39
Tricuspid valve orifice area, cm 3,39+0,35

LV end diastolic dimension, cm 4,57+0,33

LV end systolic dimension, cm 36,3+9,88

LV end diastolic volume, cm 83,11£13,32
LV ejection fraction, % 56,67+9,09

Abbreviation: LV — left ventricle.

the mean age of patients is 59,7 years. Among
comorbidities, hypertension prevails, which was
detected in 79,3% of patients. The most frequent
clinical manifestation of pathology before surgery
was shortness of breath in 81% of patients.

Before the operation, laboratory blood parameters
in the vast majority of patients was within normal
range. Anemia was noted in 15,5% of patients.

According to histological examination, myxoma
prevails, which was detected in 86,4% of the
operated patients. The predominant tumor location
was observed in LA fossa ovalis (50% of patients).

Surgical treatment of tumors led to favorable
results as follows: AF prevalence decreased by
25%; according to echocardiography, the LA size
decreased by 0,6 mm; postoperative complications
and in-hospital mortality were not recorded.

According to literature data, the treatment of
cardiac tumors is an urgent issue that has been
studied for a long time. Soloviev G. M. et al. (2000)
describe the period from 1981 to 1999, during which
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Figure 2. Tumor location.
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Figure 3. The pattern of cardiac tumors according to histological
examination (%).

36 patients were operated on for heart tumors. The
age of patients ranged from 17 to 57 years. According
to histological examination, myxomas were detected

in 33 cases, 75-80% of which were localized in the
LA. One female patient had 2 prior embolisms
with tumor fragments into the lower limb vessels.
Reembolism involved coronary arteries and led to
acute myocardial infarction. In 8 cases, signs of
systemic and pulmonary circulatory decompensation
were noted. Within 18 years after surgical removal of
the tumor, not a single recurrence case was revealed,
which allows the authors to consider it possible
to remove the atrial myxomas without septum
excision. There were only off-pump operations with
normothermic perfusion. In the early postoperative
period, two severe patients died due to acute
cardiovascular failure.

Nuzhdin M.D. et al. (2011) analyze 30-year
(1981-2011) experience of cardiac tumor surgery in
the Chelyabinsk Regional Clinical Hospital, which
involved 129 patients aged 1-78 years. There were 111
patients with benign tumors, and 18 with malignant
ones. The most common benign tumor was myxoma
(78,3%). In 96,9% of patients, the indication for
surgery was HF and arterial embolism. There were
on-pump operations with normo- and hypothermia,
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as well as with pharmaco-cold cardioplegic protection.
The most frequent postoperative complications were
paroxysmal arrhythmias (27,9%), of which ~50%
were due to AF. There were following risk factors
for malignant tumors: disease duration <8 months
in combination with stage 2b HF or with RA tumor
location. In-hospital mortality rate was 6,2% (n=8),
4 of which occurred in the period from 1981 to 1983,
when the on-pump technique was being mastered.

Case report

We report a case of a rare myxoma location —
at the LV apex, which, according to the literature,
occurs in 1%.

On may 2, 2017, female patient was admitted to
the cardiac surgery department of the Federal Center
of Cardiovascular Surgery in Krasnoyarsk with a
following diagnosis: LV tumor. Stage 2A, class 11
heart failure. Background: stage IIl hypertension,
very high risk. Hemodynamically insignificant head-
and-neck artery atherosclerosis. Concomitant dia-
gnosis: stage 1 discirculatory encephalopathy of
atherosclerotic and hypertensive genesis with mild
cognitive impairment, vestibulocerebellar syndrome.

The patient has been working as a teacher at
school for 30 years, undergoes medical examina-
tions every year. Previously, no cardiac pathology
has been detected. Since 2012, the patient noted
shortness of breath during household exertion,
increased fatigue, pain in chest and under the left
shoulder blade not related with physical activity
but with relief at rest, blood pressure increase up
to 200/100 mm Hg. Since 2016, she began to note
episodes of severe weakness during hypertensive
crisis, periodic presyncope episodes, and a significant
decrease in body weight. In March 2016, she was
hospitalized in the Abakan Central District Hospital
with a hypertensive crisis, where an echocardiography
revealed a LV tumor. In April 2017, repeated
echocardiography was performed (06.04.2017):
end-diastolic dimension (EDD) — 4,8 cm, ejection
fraction (EF) — 60%, end-diastolic volume (EDV) —
85 ml, RA — 4,5 cm, LA — 4,9 cm, right ventricle
(RV) — 3,4 cm. In the LV apex region, an additional
hyperechoic pedunculated (0,4x0,8 cm) formation

~2,2x2,0 cm with a clear contour at the border of
7 and 13 LV segments was revealed. Mixoma. She
was consulted by a cardiac surgeon, who revealed
indications for surgical treatment. On April 7, 2017,
coronary angiography was performed (no coronary
artery pathology was revealed). On May 4, 2017, the
operation was performed by Gross Yu.V. The aorta
was opened with a transverse aortotomy approach.
The LV cavity was revised by transaortic approach.
Near LV apex, pedunculated (3-4 mm) tumor-like
spherical filamentous formation attached along the
posterior wall up to 2 cm in diameter was identified.
The tumor was excised in a single block with a part of
the adjacent septal trabecula. The attachment point
has been processed with radiofrequency energy. The
diagnosis of myxoma was confirmed with histological
examination.

The postoperative period was uneventful. There
are following postoperative echocardiographic
characteristics (15.05.2017): EDD — 4,8 cm, EF —
56%, EDV — 70 ml, RA — 4,3 cm, LA — 4,9 cm,
RV — 3,4 cm. Mitral regurgitation was not recorded.
There was no pericardial effusion. On the 13" day,
she was discharged in satisfactory condition.

A year after the surgery, the patient feels good,
has no complaints and works in her specialty. There
is following data from the control echocardiography
(10.05.2018): EDD — 4,7 cm, EF — 59%, EDV —
74 ml, PP — 4,2 cm, LA — 4,7 cm, RV — 3,5 cm.
Mild mitral and tricuspid regurgitation (0-I). There
is no pericardial effusion. Twenty-four-hour Holter
ECG monitoring did not reveal life-threatening
arrhythmias.

This case report describes the symptoms of
myxoma, diagnostic algorithm, surgery types and
good long-term outcomes of surgical treatment.

Conclusion
The presented retrospective 6-year analysis of
cardiac tumor surgery is consistent with the literature
data. Myxomas (86,4%) predominated in the tumor
pattern. Postoperative complications and in-hospital
deaths were not registered.

Relationships and Activities: none.
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