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KAJBIIMHUPOBAHHBIN KJIATTAHHBIH AOPTAJIbHBIN CTEHO3:
BO3MOXHOCTH U OCJOKHEHUSI XUPYPITHUYECKOI'O JIEYEHUS
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OI'BOY BO Pszanckuii rocyaapCTBEHHbIM METUIIMHCKUNA YHUBEPCUTET
uM. akan. M.W. I1aBnoBa Munsnpasa Poccun, Pszans, Poccus (1)
I'BY PO OGnacTHOIN KIMHUYECKUN KapAUOJIOTMUECKUi qucnancep, Ps3anp, Poccus (2)

Ilens. OOcyxneHue pa3IMYHbIX MOAXOJO0B K BBHIOOPY METO/a XUPYPrHUECKOW KOPPEKLIUU
BbIpa)keHHOIro aopranbHOro crenosa (AC). PaccmaTpuBaroTcst nmokasaHMs, NPOTUBOINOKAa3aHMS,
IPEUMYIIECTBAa U BO3MOKHBIE OCIIOKHEHHS TPAHCKATETEPHOW MMILIAHTAIIMH a0PTAIBHOTO KIlara-
Ha (TUAK). IlpuBoauTcs onucaHue KIMHUYECKOTO Cilydasi, 00CYKIat0TCs BOZMOKHBIE IPUUUHBI
HEeOJIaroNnpHUsATHOIO UCXOAA.

AC sBnsiercst Hanboee pacpOCTPaHEHHBIM KIIallaHHBIM IIOPOKOM, 4acTOTa KOTOPOT'o CyIlie-
CTBEHHO YBEIIMYMBACTCS C BO3PACTOM M 3aHMMAET OIHO W3 TEPBBIX MECT CPEeIr MOKa3aHUH K orie-
pauun Ha cepaue. Oco6eHHOCThIO KIMHUYECKOHM KapTuHbl AC sBisieTCs JJIUTENbHbIA OecCUMIITOM-
HBII TIEPHOJI, TIPOJIOIDKUTEIEHOCTh KOTOPOTO BAPHHUPYET Y pa3InYHbIX nanueHToB. C MOMEHTa BO3-
HUKHOBEHHUS NIEPBBIX KIIMHUYECKUX MPOSBIECHUN ITPOTrHO3 3a00J1€BaHMsI PE3KO yXyAuaercs. Xupyp-
THYECKOE MPOTE3MPOBAHKUE AOPTATBHOTO KJIarnaHa UTUTEIBHOE BPEMS SIBIISUIOCH «30JIOTHIM CTaH-
JApTOM» JIEYEHUS ALMEHTOB ¢ cUMNTOMHBIM AC. Y BenuuuBaroeecs Yiciao NalueHToB MOXKUI0-
r0 ¥ CTapYEeCKOro BO3pAcTa ¢ OOJBIINM KOJIMYECTBOM COITYTCTBYIOIIMX 3a00JI€BaHMA, Y KOTOPBIX
INPUMEHEHHE BMELIATENIbCTBA C UCKYCCTBEHHBIM KPOBOOOPAILEHUEM COIPSIKEHO C IMOBBIIIEHHBIM
PHCKOM pa3BUTHS MOCICOTIEPAMOHHBIX OCJIOKHEHHA, CTAI0 peIaromnM (GaKTopoM yisi pa3paboT-
KU aJIbTEPHATUBHBIX METOA0B XUPyprudeckoi koppekiuu naroaorun AK.

3aknwouenue. TUAK B HacTosiliee BpeMs 00J1a/1a€T CYLIECTBEHHBIMU NPEUMYILECTBAMU I1€-
pel XUpypruueckuM MpOTE3UPOBAHUEM U SIBIISETCS METOJIOM BbIOOpA Y OOJIBHBIX MOXKUIIOTO BO3pac-
Ta, MPUMEHSETCS JUIS JICUSHUs] HeonepaOenbHBIX OOJBHBIX, a TAKXKE MAIlMEHTOB C BHICOKUM, ITPOME-
KYTOUHBIM U HU3KMM XUPYPTHUECKUM PUCKOM U TPeOYeT MyJIbTHIMCUUITIMHAPHOTO MOIX0/1a.

Knwouesvie cnosa: aopmanvuulii cmeno3; mpanckamemepHoe npomesupoeanue aopmaib-
Hoeo knanana, npeumywecmsea THUAK, ocnoocnenus THAK.
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Aim. The study aim is to discuss different approaches to the selection of a method of
surgical correction of pronounced aortic stenosis (AS). Indications, contraindications, advantages
and probable complications of transcatheter aortic valve implantation (TAVI) are considered. A
description of a clinical case is given, and probable causes of unfavorable outcomes are discussed.

AS is the most common valvular disease, and its frequency increases significantly with age.
It is one of the leading indications for heart surgery. A peculiarity of the clinical presentation of
AS is a long asymptomatic period that varies from patient to patient. With the appearance of the
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first clinical manifestations, the prognosis of the disease sharply worsens. For a long time,
surgical replacement of the aortic valve remained «the gold standard» of treatment of patients
with symptomatic AS. An increase in the number of elderly patients and those in old age with
many comorbid diseases who have received cardiopulmonary bypass is linked with an increased
risk of postoperative complications, which are became a determining factor for the development
of alternative methods of surgical correction of aortic valve pathology.

Conclusion. At present, TAVI has considerable advantages over surgical replacement;
is @ method of choice for elderly and inoperable patients as well as patients at high, intermediate,
and low risk from surgery; and requires a multidisciplinary approach.

Keywords: aortic stenosis; transcatheter replacement aortic valve; advantages;
complications.

Aortic stenosis (AS) is the most AS are more complicated: chronic inflammation,
common acquired heart disease (41.2%) deposition of lipoproteins, activation of the
and is present in 2-7% of the population renin-angiotensin system, accelerated fibrosis,
above 65 years of age [1]. In most cases, it and, that which is especially important,
results from calcification of the aortic valve osteoblastic transformation of interstitial cells
(AV), which can be congenitally bicuspid of the valve and calcification with activation
(50% of cases), initially normal (30-40% of specific cellular signal pathways controlling
of cases), or unicuspidal (10%). Calcinosis calcification of the valve, which is probably
usually spreads from the base of leaflets to genetically determined [4].
their free edge, limiting mobility and reducing Obstruction in AS develops gradually
the surface area of the aortic ostium without over decades. The left ventricle (LV) adapts
fusion along commissures. A less common to systolic overload by pressure through
cause of AS is rheumatic lesion with fusion of thickening of the wall and hypertrophy with
the AV along commissures with subsequent normal volume of the chamber. With time,
destruction and calcification of the edges of parietal tension increases and a high post
leaflets. Here, AS is often accompanied by load on the one hand, in combination with
lesions of the mitral valve (MV). Congenital reduction of the contractile function of the
disease of the AV is a more common cause of myocardium on the other hand, lead to reduc-
AS at young age, with infectious endocarditis, tion of the ejection fraction (EF) of the LV.
systemic lupus erythematosus, and others This predicts the appearance of symptoms,
being less common causes [2,3]. lesser effectiveness of surgical intervention,

Aim. The aim of this review is to and a poor prognosis. The development of
discuss different approaches to the choice of a atrial fibrillation (AF) leads to a serious
method of surgical correction of a pronounced impairment of the clinical condition due to
AS and to conduct an analysis of the loss of the contribution of atrial systole to the
indications, contraindications, advantages, filling of the LV. Concentric hypertrophy
and probable complications of transcatheter of the LV, which at the first stage is an
AV implantation (TAVI). As an illustration important adaptation mechanism compensating
of the problem, a description of a clinical case for a high intracavitary pressure, later leads to
is given with discussion of probable causes a relative reduction of the coronary blood
of unfavorable outcomes. flow and to limitation of the coronary

There exists a hypothesis of calcific AS vasodilatation reserve, even in the absence of
being in many aspects similar to atherosclerosis. IHD. Hemodynamic stress in physical activity
However, the mechanisms of development of or in tachycardia leads to redistribution of the
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coronary blood flow and development of
subendocardial ischemia, which in turn
aggravates systolic or diastolic dysfunction
of the LV [4].

A peculiarity of the clinical portrait
of AS is a long asymptomatic period with a
significantly varying duration. After the
appearance of the first clinical manifestations
of the disease (shortness of breath on
exercise, angina pectoris, fainting) the risk
of sudden death rises sharply, and the average
life expectancy is 2-3 years [5,6].

A key method of AS diagnosis is a
complex  echocardiological  examination
(EchoCG) that provides essential information
on the peculiarities of the surgical anatomy
of the valve. Assessment of the severity of
AS is based on measurement of the effective
area of the aortic ostium in combination with
dynamic characteristics of the transaortic
flow, such as maximal flow velocity and
maximal and average pressure gradients on
the AV (Table 1) [2,7].

Table 1
Classification of Severity of AS by EchoCG Data [2,7]
Parameter Degree
Mild Moderate Severe
Blood flow velocity, m/s <3.0 3.0-4.0 >4.0
Average gradient, mmHg <25 25-40 > 40
Surface area of the ostium, cm® >15 1.0-1.5 <1.0
Index of opening area, cm’/m” > 0.85 0.6-0.85 <0.6

AS is considered severe when the
ostium area is <1 cm® and the blood flow
velocity though the AV is >4 m/s; an ostium
area <0.8 cm’ is considered critical AS.
Annually, the ostium area of the AV decreases
by approximately 0.1 cm? maximal flow
velocity increases by 0.3 m/s, and the
average pressure gradient by 7 mm Hg. In
making clinical decisions, besides the
parameters of echocardiogram (EchoCG)
(size of the valve, flow velocity, average
pressure gradient, contractile function, size
and thickness of the wall of the LV, degree
of calcification of the valve), of importance
are arterial pressure (AP) and the overall
condition of the patient [7].

There are four variants of AS:

1. AS with a high gradient (valve area
<1 cm? average gradient >40 mmHg) is
considered severe irrespective of the blood
flow and EF LV;

2. Low-flow, low-gradient AS with
reduced EF LV (valve area <1 cm?, average
gradient < 40 mmHg, EF LV <50%,
stroke index [SI] <35 ml/m?). Stress-EchoCG
with a low dose of dobutamine distinguishes a

true severe AS from pseudo severe AS
characterized by an increase in the area of the
AV >1.0 cm? with normalization of the blood
flow. The existence of the coronary reserve
(syn.: contractile reserve — increase in the
stroke volume to >20%) has a positive
prognostic significance;

3. Low-flow, low-gradient AS with
preserved EF (valve area <1 cm? average
gradient <40 mmHg, EF LV >50%, SI <35
ml/m?) is characteristic of elderly individuals
with essential hypertension and is associated
with a small cavity and pronounced hypertrophy
of the LV. Multislice helical computed
tomography (MHCT) with evaluation of the
degree of calcification of the valve permits
assessment of the severity of AS and
determination of prognosis;

4. Normal-flow, low-gradient AS with
preserved EF (the valve area <1 cm?, average
gradient <40 mmHg, EF LV >50%, SI >35
ml/m?). Usually, in these patients, AS is of
moderate severity [6].

It is recommended that physically
active patients with AS also perform a test
with a physical load for identification of
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latent symptoms and for risk stratification.
Transesophageal EchoCG permits additional
evaluation of coexisting disorders of the MV
and at the same time is an important method
of monitoring the TAVI procedure and of
evaluating the results, especially in the case
of the development of complications. MHCT
and magnetic resonance tomography (MRT)
of the heart provide additional information
about the size and geometry of the aortic root,
of the ascending aorta, and of the degree of
calcification. A quantitative evaluation of
calcification of the wvalve is especially
important in the evaluation of the severity
of AS with a low gradient. MRT permits
identification and quantitative evaluation
of myocardial fibrosis. Determination of the
level of natriuretic peptide permits determina-
tion of the optimal time of intervention in
asymptomatic patients, since it correlates
with the duration of the asymptomatic course
and outcome in patients with normal and
low-flow severe AS. MHCT is a preferable
imaging technique for evaluating the anatomy
and dimensions of the aortic root, form

and size of the AV ring, distance from it to
the orifices of the coronary arteries, distribu-
tion of calcificates, and number of leaflets of
the AV before the TAVI procedure. In terms
of the choice of access points, MHCT
provides a more precise determination of
the internal dimensions of the vessels and the
extent of calcification than MRT [6].

All patients with clinical manifestations
of severe AS need early surgical intervention
because of the poor prognosis if the disease is
allowed to run its natural course; drug therapy
IS conducted as the stage of preparation
for surgery or for alleviation of symptoms
of chronic heart failure (CHF) and for relief
of the condition in cases where surgery
is contraindicated [6]. Exclusions are patients
with a supposed life expectancy <1 year
and patients with serious comorbid diseases
or elderly patients whose health condition
and quality and duration of life are unlikely
to be improved as a result of the operation.
Indications for surgical treatment of AS
are given in Table 2.

Table 2

Indications for Surgical Treatment of AS [6]

Recommendation
Class

Recommendations

Severe AS + symptoms;

| Severe AS + no symptoms + EF LV <50%;
Severe AS + another cardiac surgery

la

Very severe AS (blood flow velocity >5 m/s) + no symptoms;
Severe AS + no symptoms + low tolerance to physical activity;
Severe AS + symptoms+ low-flow/low-gradient AS;

Moderate AS + other cardiac surgeries

Ib

Severe AS + no symptoms + rapid progression

Surgical AV replacement (SAVR) has a
more than 50-year history, which started in
1960 when D. Harken made the first successful
installation of a ball-valve prosthesis in
cardiopulmonary bypass (CPB) conditions [8].
A «standardy surgery suggested sternotomy,
the use of CPB, excision of a pathologically
modified AV, and fixation of a prosthesis to
the fibrous ring of the AV by sutures. Before
the introduction of TAVI, it was the only

effective method of treatment for AS that
permitted immediate recovery of normal
function of the AV with a low frequency of
paravalvular leakage, of atrioventricular (AV)
block, non-correspondence of the size of the
prosthesis, and perioperative lethality from
4-8% [9]. The level of in-hospital lethality in
the older age group with different comorbid
pathology exceeded the respective parameter
in young and middle-aged patients (16% vs
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3-5%, respectively), and every third patient
with critical AS was considered inoperable
due to a pronounced reduction of the contrac-
tility of the LV and severe comorbid diseases.
In connection with this, TAVI became the
procedure of choice for inoperable patients
with AS and for patients at a high surgical
risk. The outcomes of AV replacement
have been steadily improved through use
of minimally invasive accesses through the
upper sternotomy or right-sided thoracotomy.
Preservation of the integrity of the chest has
permitted reduction of manifestations of
respiratory failure in the postoperative period
and provided activization of patients at an
earlier time [10,11].

In 2007, a method of sutureless AV
replacement by open surgery was proposed,
which permitted reduction of the period of
use of cardiopulmonary bypass and the
duration of ischemia [12]. Replacement
of AV today remains the only method of
implantation of mechanical prostheses in
younger patients due to the short longevity of
biological prostheses in TAVI.

In 1986, the French scientist A. Cribier
first performed balloon valvuloplasty in
critical AS in a patient at high surgical risk
[13]. To prevent restenosis, which develops
as early as 6-8 months after the procedure,
the decision was made to install a sort of stent
in position of the AV ring, which simultane-
ously functioned as a valve. In 1989,
H. Andersen implanted a prototype of such a
prosthesis in an experiment on pigs [14]. In
1993-1994, A. Cribier, in experiments on
autopsied material, implanted a balloon-
expandable stent and proved the possibility of
its adequate fixation in the position of the
aortic root; moreover, he made a series of
pencil drawings of that stent valve and made
a serious step forward in development of this
trend. The world’s first successful lifetime
transcutaneous transcatheter implantation of
the first-generation stent valve through
transvenous transseptal access was performed
by French surgeons under the guidance of A.

Cribier in 2002 [15]. In 2003, D. Paniagua
performed the first retrograde transcatheter
implantation of a novel balloon-expandable
AV prosthesis [16]. A year later, retrograde
transfemoral and transapical accesses were
successfully introduced with the use of
improved delivery systems. Simultaneously,
another conceptually different model of the
valve based on the self-expandable nitinol
stent was implanted in 2004. This success
permitted the development of more perfect
second-generation transcatheter valves. In
2006, a prosthesis was first implanted that
was fixed with two inflatable rings with a
polymer inside and in 2007, a self-expandable
Lotus valve, a peculiar feature of which
was a complete repositioning in the case
of unsuccessful implantation. In 2009, the
stent-valve Accurate opened up the era of the
second-generation expandable valve with a
minimal risk of disorders in patency due to its
minimal protrusion into the exit pathway of
the LV. The first TAVI procedure in the
Russian Federation was performed in 2009 [17].

Of the four main accesses in TAVI
(transfemoral, transapical, transclavicular,
and transaortic), the most common are the
transfemoral and transapical ones. An
advantage of transfemoral access is a possibility
for implementation of the procedure under
local anesthesia. The transapical method is
used in pronounced atherosclerosis of the
vessels of the lower extremities, in calcifica-
tion and tortuosity of the aorta, when implan-
tation of the valve through transfemoral
access is linked with the risk of development of
vascular and neurological complications [18].

TAVI possesses such advantages as
lower lethality in comparison with SAVR,
especially with transfemoral access, a lower
rate of acute cardiac and acute renal insuffi-
ciency in the postoperative period, a reduced
risk of stroke, reduction in the duration of
in-hospital stay, in particular, in the cardiac
intensive care unit, absence of blood loss,
minimal invasiveness, shorter duration of the
operation, no need for cardiopulmonary
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bypass, the possibility of implementation of
the TAVI procedure on patients with a severe
comorbid pathology, in repeated interven-
tions, reduction of costs of hospitalization and
of rehabilitation of patients, and improvement
of the quality of life within a year after the
operation.

TAVI is indicated for patients with
critical AS and pronounced clinical symptoms
who have contraindications to SAVR due to a
high risk and life expectancy of more than
one year, the existence of severe comorbid
diseases, age >75 years, a history of cardiac
surgeries, limited mobility, and conditions
that impede rehabilitation after the interven-
tion. TAVI is contraindicated in patients with
acute myocardial infarction within a month
before the suggested treatment, cardiac or
respiratory insufficiency requiring inotropic
support and mechanical lung ventilation,
active endocarditis, mechanical support of the
circulatory system within the previous 30
days, hypertrophic cardiomyopathy with or
without obstruction of the LV, EF LV less
than 20%, severe pulmonary hypertension
and right ventricular dysfunction, an AV ring
size less than 18 mm or more than 29 mm
according to EchoCG, existence of contrain-
dications and/or intolerance to anticoagulants,
in case of intracardiac thrombus or myxoma,
unfavorable anatomy of the aortic root,
pronounced asymmetric calcinosis with a
high risk for occlusion of the orifices of
coronary arteries, pronounced atheromatosis
of the ascending aorta with unstable plaques
and a high risk of systemic embolism,
pathological tortuosity or severe stenosis of
femoral, iliac arteries or the abdominal aorta
(for transfemoral access), a history of stroke
verified by MRT or transient ischemic attack
within 6 months before the procedure, severe
loss of cognitive ability (dementia, etc.), and
life expectancy less than 12 months due to
comorbid pathology [18].

In recent years, much information has
been acquired on the use of TAVI in patients
with an intermediate surgical risk, and the

range of indications for the wuse of
transcatheter valves has been expanded. A
decision on the choice between SAVR and
TAVI in clinically manifested AS is made by
a multidisciplinary (valvular) team including
cardiac surgeons, interventional cardiologists,
and anesthesiologists (Table 3).

Both types of interventions should be
performed in specialized centers that have
both cardiac surgery and cardiology depart-
ments, an immediately available cardiopul-
monary bypass apparatus, the possibility of
interventional angiology in case of develop-
ment of vascular complications, and the abil-
ity to conduct the necessary examinations
(echocardiography, coronary angiography
[CAG], and computed tomography [CT])
[19,20]. Age, comorbid diseases, anatomy,
and the statistics on cardiac surgery and
transcatheter interventions in a particular
center must be taken into account. When
choosing an intervention in relatively young
patients, it should be borne in mind that the
totality of the evidence was obtained on
patients with an average age of 80 years;
therefore, the available recommendations are
not applicable to persons younger than 70-75
years. In younger patients, bicuspid AV are
more common, which worsens the results of
TAVI. In connection with the higher life ex-
pectancy of patients in young age groups, the
lack of information about the longevity of
valves for TAVI, the higher frequency of
complications such as perivalvular leakage,
and the need for implantation of an
electrocardiostimulator (EC), a relatively young
patient must have a huge risk associated with
open surgery for the choice to fall on TAVI.

No less important and contradictory is
the question of the timing of surgical
treatment of asymptomatic patients with AS.
The existence of pulmonary hypertension
(PH) is one of the criteria for the selection
of such patients for an operation, since it
is a predictor of a poor outcome, and stress-
EchoCG is excluded from the criteria for
selection of asymptomatic patients [6,20].
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Table 3

Aspects for Consideration by Valvular Group in Selecting between SAVR and TAVI
in Patients with AS and Increased Surgical Risk [6]

In favor of
SAVR

In favor of
TAVI

Clinical Characteristics

STS/EuroScore | < 4% (logistic EuroScore | < 10%)

+

STS/EuroScore I > 4% (logistic EuroScore I > 10%)

Existence of severe comorbid diseases

+

Age < 75 years

Age > 75 years

Cardiac surgeries in history

«Fragility»

Limitation of mobility and difficulty of rehabilitation

+ |+ |+ |+

Probable endocarditis

Anatomical and Technical Aspects

Transfemoral access convenient for TAVI

Access (any) inconvenient for TAVI

Consequences of irradiation of the chest

Calcification of the aorta

Risk for existing intact coronary stents in sternotomy

Expected mismatch between a patient and prosthesis

Evident deformation of the chest or scoliosis

+ ||+ |+ |+

Small distance between the orifice of coronary arteries and fibrous ring of AV

Size of AV fibrous ring not suitable for TAVI

Anatomy of the aortic arch not favorable for TAVI

calcificates) unfavorable for TAVI

Structure of the valve (bicuspid, degree of calcification, location of

+ |+ |+ |+

Presence of thrombi in the aorta or LV

+

Cardiac Diseases Coexisting with AS that should be Taken into Account in Concurrent Interventions

Severe IHD requiring revascularization using bypass surgery +

Severe primary disease of the MV amenable to surgery

Severe disease of the tricuspid valve

Aneurysm of the ascending aorta

Hypertrophy of the interventricular septum requiring myectomy

+ |+ |+ |+

Notes: EuroSCORE - risk on European System for Cardiac Operative Risk Evaluation,

STS — Society of Thoracic Surgeons

With the accumulation of clinical
experience and the use of modern
transcatheter heart valves, outcomes of

TAVI have continuously improved. Early
randomized controlled trials have shown that
TAVI is more effective than drug therapy and
Is a treatment option for inoperable patients
[21]. TAVI was later shown to be an effective
treatment for patients at high surgical risk
[22]. Then, no differences were demonstrated
in one-year mortality between TAVI and
SAVR in intermediate-risk patients with the
lowest mortality with transfemoral access

[23]. TAVI is less often complicated with
bleeding when there is a mismatch between
the size of the prosthesis and the size of the
AV but has a higher frequency of complica-
tions with vascular access in the form of
paravalvular leakage and AV block,
compared with SAVR. In addition, TAVI has
shown excellent results in elderly patients
who need repeated SAVR due to failure of
the biological AV prosthesis [24]. Currently,
data have been obtained on the safety of
TAVI in patients with severe symptomatic
AS and low surgical risk, as well as on a low
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complication rate, short stay in hospital, zero
mortality, and zero disabling stroke within
30 days after the intervention [25]. When
discussing the benefits of TAVI, it should be
borne in mind that the patients included in the
clinical trials were carefully selected. The
exclusion criteria were severe mitral and
tricuspid valve disease, severe IHD, as well as
relative anatomical contraindications (bicuspid
AV, insufficient diameter of the aortic ring,
increased risk of coronary obstruction, hyper-
trophic cardiomyopathy with outflow tract
obstruction in the LV), and severe PH. We
believe that the existence of a large number of
different transcatheter valves with additional
functions, such as the possibility of extrac-
tion, smaller delivery device diameters, or the
possibility of an anatomical opening, will
expand the indications for TAVI in future.

At present, more than 350,000 TAVI
have been conducted worldwide in 1400
centers of 65 countries, and the results
evidence the advantages of the method
irrespective of the initial surgical risk and
type of transcatheter valve; however, this
method is not devoid of complications [26].
The most common complications of TAVI
are blood loss not requiring additional
surgical hemostasis (17.2%), hemopericardium
(6%), heart rhythm disorders requiring
implantation of a permanent ECS (15.1%),
acute renal failure (8%), acute cerebrovascular
event (7.1%), ventricular fibrillation (5.1%),
and myocardial infarction (2%). Rather
common complications of TAVI are cardio-
genic shock or acute heart failure (low cardiac
output syndrome) myocardial ischemia,
damage to the fibrous ring of the AV (0.4-
0.6%), blockages of the conducting system of
the heart (6-65%), including those requiring a
permanent ECS (6-27%), and paraprosthetic
fistulae with moderate (7%) and severe
insufficiency (0.3%). With transfemoral
access, the rate of injury to peripheral vessels
(rupture, perforation, dissection, or occlusion
of the arteries of the femoral or iliac segment
of the aorta) may reach 15.9% and is largely
determined by the diameter of the system
of valve delivery [17,26].

Patients with severe AS often have a
small myocardial reserve, especially in the
presence of dysfunction and hypertrophy of
the LV or of coronary artery obstruction. The
causes of cardiogenic shock can be hypo-
volemia, super-high-rate cardiac stimulation,
aortic insufficiency caused by balloon
valvuloplasty, and impaired coronary perfu-
sion. Regardless of the cause, hypotension or
tachycardia lead to ischemia, dysfunction of
the myocardium, and then to shock.
Occlusion of orifices of the coronary arteries
is a quite rare (0.3-0.4%) but threatening
complication that more commonly occurs in
women without previous coronary artery
bypass grafting (CABG) with the use of
balloon-expandable valves and can lead to
critical myocardial ischemia and cardiogenic
shock as a result of predominant damage
(88%) to the trunk of the left coronary artery
(LCA). The occurrence of persistent severe
hypotension, regardless of the presence
or absence of ST segment alterations,
immediately after valve implantation requires
exclusion of this complication. Emergency
stenting of the affected arteries or CABG
surgery is an effective treatment method [27].
The causes of moderate and severe para-
prosthetic leakage are pronounced calcifica-
tion of the valve, which does not allow the
stent-prosthesis to spread adequately, non-
optimal position of the stent-prosthesis (too
high or too low), and mismatch between
the size of the prosthesis and the diameter of
the valve ring. The initial sign is usually an
unexpectedly low diastolic pressure in the
aorta. An increase in the pressure of ventricular
filling can lead to myocardial infarction,
ventricular dysfunction, and eventually to
shock. The diagnosis is confirmed by aorto-
graphy or echocardiography [9,17]. The
frequency of disorders of cerebral circulation
varies from 1.7% to 8.4%, but according to
MRT data, subclinical brain lesions occur in
84% of patients who have undergone TAVI.
The most common cause of a procedural
stroke is atheroembolism from the ascending
part of the aorta or aortic arch, less often
embolism with calcified fragments of the AV,
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thromboembolism  from  catheters, and
prolonged hypotension [17,19]. The frequency
of cardiac arrhythmias and conduction
disorders requiring permanent ECS implanta-
tion depends on the type of prosthesis (20-
43% and 4-6% after implantation of the
CoreValve prosthesis and Edwards Sapien,
respectively). The mechanical impact of the
stent-prosthesis frame on the area of the
conducting pathways located subendocardially
in the outflow tract of the LV and in the
interventricular septum can lead to high-
degree block or complete atrioventricular
block and block of the left branch of the
bundle of His. Potential risk factors for high-
degree  conduction  disorders include
pre-existing conduction defects, including
block of the right branch of the bundle of
His (RBBH), male gender, and age. Since
heart block usually manifests immediately
after valvuloplasty or valve implantation,
temporary ECS placement is performed
during the TAVI procedure. Prolonged and
repeated episodes of high-frequency ECS
may provoke life-threatening arrhythmias.
Risk factors for rupture of the AV fibrous
ring include a small size of the AV fibrous
ring or of the sinotubular junction, pro-
nounced local calcinosis, balloon-expandable
TAVI, and aggressive predilatation. This
complication requires immediate conversion
and continuation of the operation on the open
heart. The frequency of serious vascular
complications in TAVI (rupture, perforation,
dissection or occlusion of the arteries of the
femoral or iliac segment and of the aorta)
has decreased to 5.2% in recent years
with a decrease in the diameter of the valve
delivery catheter [17,19].

We give a description of a clinical case
of N., a female patient 79 years of age
admitted to Ryazan Regional Clinical Cardio-
logic Dispensary with complaints of com-
pressing pain in the heart while walking,
frequent intermissions in the work of the
heart, dyspnea in usual physical activity,
weakness, and lightheadedness.

Case history: the patient had been not-
ing elevation of AP for 10 years to a maximal

value 160/90 mm Hg, decreasing on treatment
to 110/70 mm Hg. In 2005, intermissions
in the work of the heart appeared and stenosis
of the aortic orifice was identified. AF was
first recorded in 2013. In 2017, the patient
started to feel dyspnea on mild exertion and
angina attacks. EchoCG showed an increase
in the degree of AS to a severe level; the
patient was consulted by a cardiac surgeon,
and TAVI was recommended.

Past diseases: urolithiasis, stones in the
left kidney. Chronic kidney disease (CDK),
C2 stage. Varix dilatation of veins of the low-
er extremities.

History of allergies without peculiarities.

Heredity: mother had essential hyper-
tension; father had heart disease.

Data of physical examination. On
admission, the condition was satisfactory.
Height was 162 cm, weight 85 kg, and body
mass index 32.4 kg/m?. In the lungs, vesicular
breathing was present with no rales. Heart
sounds were attenuated, with rasping systolic
murmurs in all points, the epicenter on the
aorta and at the Botkin point, irregular
rhythm, heart rate (HR) 92 beat/min, and AP
140/60 mm Hg. The abdomen was soft and
painless; the liver boundary was along the
coastal margin. No edema was present.

Data of laboratory and instrumental
examinations. General blood and urine tests
were withing normal ranges. In biochemical
blood tests, the levels of total bilirubin and
glucose were increased (40.5 pumol/l and 7.4
mmol/l, respectively), and the remaining
parameters were within normal limits.

EchoCG showed AF and complete
block of the RBBH with alterations in the
myocardium of the subendocardial ischemia
type.

EchoCG: critical valvular AS (systolic
pressure gradient LV-aorta 115 mmHgQ),
aortic insufficiency (regurgitation, reg.) of IlI-
I11 degree (deg), MV (reg. Il deg). Hypertrophy
of the walls of the LV (thickness of the
interventricular septum 1.7 cm, of the posterior
wall of the LV 1.33 cm), dilatation of the left
(5.1 cm) and right atrium (4.4x5.5 c¢cm), PH
(systolic pressure gradient on tricuspid valve
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29 mm Hg). EF LV was 62%.

CAG showed 50% narrowing of the
orifice of the trunk of the LCA, irregularity of
the contours of the anterior interventricular
artery and of the circumflex artery, and 90%
stenosis of the right coronary artery (RCA) in
the upper segment. In CT of the thoracic and
abdominal aorta with bolus contrast injection,
calcific AS and a mild dilatation of the
ascending aorta were verified.

On the basis of complaints, history, data
of an objective examination and of additional
methods, the following clinical diagnosis was
established: Calcific critical AS, AV insuffi-
ciency (reg. I1-111 degree) and of MV (reg. 11l
deg). Hypertrophy of the LV. IHD: exertional
angina of Il functional class (FC). 50%
Stenosis of the LCA, 90% stenosis of RCA.
Essential hypertension 1l degree, risk 4.
Dyslipidemia. Permanent AF. Ventricular
extrasystole. Complete block of RBBH. CHF
I1A stage, Il FC. PH. Varix dilatation of the
veins of the lower limbs. Urolithiasis: chronic
pyelonephritis outside exacerbation. CKD C2.
Obesity stage 1. Glycemic disorder in the
fasted condition.

Drug therapy included carvedilol,
torsemide, eplerenone, atorvastatin, rivaroxaban,
and trimetazidine. TAVI was planned.

Surgical  treatment  started  with
transcutaneous transluminal coronary angio-
plasty (TTCA) and endoprosthetics of the
RCA. On the control CAG, the lumen of the
artery completely recovered, and blood flow
was level 111 according to the Thrombolysis in
Myocardial Infarction classification, without
distal embolization. Stable hemodynamics:
AP 125/70 mm Hg, HR 76 per minute,
saturation (SpO,) 96%.

During TAVI, a tendency toward
hypotension began to build up: AP 105/70
mm Hg, HR 64/min. At the moment of
opening of the AV, Dbradyarrhythmia
developed with HR 38-40/min, ECS was
conducted at 70 beats/minute. Despite the in-
troduction of vasopressors, AP dropped to
70/40 mm Hg and SpO, to 70% on an ECG

measures were undertaken. On ECG monitoring,
fibrillation of the ventricles appeared;
after defibrillation with 200 J discharge, no
autonomous contractions appeared. Further
resuscitation measures gave no effect.
Biological death was stated.

On postmortem examination, calcific
AV stenosis was verified, insufficiency of the
aortic valves, enlargement of the heart (439 g)
due to hypertrophy of the myocardium of the
LV. Surgery: TAVI was accurate. Complica-
tions: hypotonic dilatation of the cavity of the

LV. Dystrophic alterations of paren-
chymatous organs. Lung edema. Diffuse
small-focal  cardiosclerosis,  obliterating

atherosclerosis of the coronary arteries (l11
degree, 11l stage, stenosis to 71%). Operation:
CAG, TTCA, and endoprosthetics of the
RCA. Essential hypertension.  Chronic
pyelonephritis outside exacerbation. Obesity.
The cause of death was calcific AS in a
patient with essential hypertension and
obliterating atherosclerosis of the coronary
arteries complicated with acute cardio-
vascular insufficiency in the early period of
implantation of a bioprosthetic AV.

Thus, in the process of TAVI, a cardio-
genic shock developed in the patient that
could have been caused by aortic insufficiency
induced by balloon valvuloplasty, derange-
ment of coronary perfusion with the
underlying  hemodynamically  significant
stenosis of the trunk of LCA and pronounced
insufficiency of MV, and also acute dilatation
of the LV due to increase in its filling
pressure with decrease in the post load. A
forecastable disorder in the atrioventricular
conduction during opening of the stent-
prosthesis of AV could also have made a
negative contribution to the unfavorable
outcome.

Conclusion

Due to the increase in the life expectancy
of the population of economically developed
countries, a significant increase in the number
of patients with calcified AS is predicted
in the coming decades; the only means of

monitor; ECS rhythm was recorded with non- correction is replacement of the AV.
effective heart contractions. Resuscitation Transcatheter implantation of the AV
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possesses significant advantages over surgical
replacement and is a method of choice for
elderly patients irrespective of risk level;
however, it does not always guarantee 100%
survival and requires thorough patient selec-

tion. While planning transcatheter implanta-
tion of the AV in a cardiologic hospital, it is
reasonable to choose patents without signifi-
cant narrowing of the coronary arteries or
significant lesions of other heart valves.

Jlureparypa

1. Lung B., Delgado V., Rosenhek R., et al. Contem-
porary Presentation and Management of Valvular
Heart Disease The EURObservational Research
Programme Valvular Heart Disease Il Survey //
Circulation. 2019. Vol. 140, Nel4. P. 1156-11609.
d0i:10.1161/CIRCULATIONAHA.119.041080

2. Aisling K., Annamalar M., Cusimano R.J., et al.
Aortic Stenosis: Causes and Management // Journal
of Cardiology & Cardiovascular Therapy. 2018.
Vol. 12, Nel. P 555827. doi:10.19080/JOCCT.
2018.12.555827

3. Akahori H., Tsujino T., Masuyama T., et al. Mecha-
nisms of aortic stenosis // Journal of Cardiology.
2018. Vol. 71, Ne3. P. 215-220. doi:10.1016/j.jjcc.
2017.11.007

4. Dweck M.R., Boon N.A., Newby D.E. Calcific
aortic stenosis: a disease of the valve and the
myocardium // Journal of the American College of
Cardiology. 2012. Vol. 60, Ne19. P. 1854-1863.
doi:10.1016/j.jacc.2012.02.093

5. Ilerpos B.C., XnmanoB A.M., CmupHoBa E.A.
Bimsane A0pTaJIbHOI'O CTCHO3a Ha TMPOSABICHUA
XPOHHYECKOH peBMaTnueckod Ooje3Hu cepaua //
Hayka momnoapix (Eruditio Juvenium). 2019. T. 7,
Ne4., C. 493-500. doi:10.23888/HMJ201974493-500

6. Baumgartner H., Falk V., Bax J.J., et al. ESC/
EACTS Guidelines for the management of valvular
heart disease // European Heart Journal. 2017. Vol.
38, Ne36. P. 2739-2791. doi:10.1093/eurheartj/ehx391

7. Baumgartner H., Hung J., Bermejo J., et al. Rec-
ommendations on the Echocardiographic Assess-
ment of Aortic Valve Stenosis: A Focused Update
from the European Association of Cardiovascular
Imaging and the American Society of Echocardiog-
raphy // Journal of the American Society of Echo-
cardiography. 2017. Vol. 30, Ne4. P. 372-392.
doi:10.1016/j.ech0.2017.02.009

8. Harken D.E., Soroff H.S., Taylor W.J., et al. Partial
and complete prostheses in aortic insufficiency //
The Journal of Thoracic and Cardiovascular Sur-
gery. 1960. Vol. 40, Ne6. P. 744-762. doi:10.1016/
S0022-5223(19)32572-3

9. Coxkonor B.B., ITapxomenxko M.B., Kopanée A.W.,
" ap. CpaBHI/ITCJ'H:HaSI OIICHKAa METOAOB IPOTE3UPO-
BaHMs a0PTAJIBLHOTO KilanaHa y 0osbHbIX crapire 70
JIET C aOpTaNBbHBIM CTeHO30M // HeoTnoxHas Meau-
muHCcKas nomoins. JKypHan um. H.B. Crximndocos-

ckoro. 2018. T. 7, Ne3. C. 227-233. d0i:10.23934/
2223-9022-2018-7-3-227-233

10. Borger M.A., Moustafine V., Conradi L., et al. A
randomized multicenter trial of minimally invasive
rapid deployment versus conventional full
sternotomy aortic valve replacement // The Annals
of Thoracic Surgery. 2015. Vol. 99, Nel. P. 17-25.
doi:10.1016/j.athoracsur.2014.09.022

11. Gilmanov D., Miceli A., Ferrarini M., et al. Aortic
Valve Replacement Through Right Anterior
Minithoracotomy: Can Sutureless Technology Im-
prove Clinical Outcomes? // The Annals of Thorac-
ic Surgery. 2014. Vol. 98, Ne5. P. 1585-1592.
doi:10. 1016/j.athoracsur.2014.05.092

12.Phan K., Tsai Y.-C., Niranjan N., et al. Sutureless
aortic valve replacement: a systematic review and
meta-analysis // Annals of Cardiothoracic Surgery.
2014. Vol. 4, Ne2. P. 100-111. doi:10.3978/j.issn.
2225319X.2014.06.01

13. Cribier A., Savin T., Saoudi N., et al. Percutaneous
transluminal valvuloplasty of acquired aortic steno-
sis in elderly patients: an alternative to valve re-
placement? // Lancet. 1986. Vol. 326, Ne8472.
P. 63-67. doi:10.1016/S0140-6736(86)90716-6

14. Andersen H.R., Knudsen L.L., Hasenkam J.M.
Transluminal implantation of artificial heart valves.
Description of a new expandable aortic valve and
initial results with implantation by catheter tech-
nique in closed chest pigs // European Heart Jour-
nal. 1992. Vol. 13, Ne5. P. 704-708. doi:10.1093/
oxfordjournals.eurheartj.a060238

15. Cribier A., Eltchaninoff H., Bash A., et al. Percuta-
neous transcatheter implantation of an aortic valve
prosthesis for calcific aortic stenosis: first human
case description // Circulation. 2002. Vol. 106,
Ne24. P. 3006-3008. doi:10.1161/01.CIR.000004
7200.36165.B8

16. Paniagua D., Condado J.A., Besso J., et al. First
human case of retrograde transcatheter implantation
of an aortic valve prosthesis // Texas Heart Institute
Journal. 2005. Vol. 32, Ne3. P. 393-398.

17.Vmaes T.D., Komnes A.E., Akuypun P.C. Tpanc-
KaTeTCpHasi HUMIUIAHTAllUd aOPTAaJIbHOI'O KJlallaHa.
Cocrostare Tpo0eMbl, epcnekTuBsl B Poccun //
Panmonansnas ®apmaxorepanus B Kapauonoruu.
2015. T. 11, Nel. C. 53-59. d0i:10.20996/1819-
6446-2015-11-1-53-59

18. bensies C.A., Jleontse C.A., Mop ®@.-B. Tpancka-

POCCUUCKUA MEOUKO-BMONOIMYECKUMA BECTHUK
mMeHu akapgemuka W.M. MaBnoBa. 2021. T. 29. Ne1. C. 147-160

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2021;29(1):147-60


https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.119.041080
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.119.041080
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.119.041080
https://doi.org/10.1161/CIRCULATIONAHA.119.041080
http://dx.doi.org/10.19080/JOCCT.2018.12.555827
http://dx.doi.org/10.19080/JOCCT.2018.12.555827
https://pubmed.ncbi.nlm.nih.gov/?term=Akahori+H&cauthor_id=29258711
https://pubmed.ncbi.nlm.nih.gov/?term=Tsujino+T&cauthor_id=29258711
https://pubmed.ncbi.nlm.nih.gov/?term=Masuyama+T&cauthor_id=29258711
https://www.sciencedirect.com/science/article/pii/S0735109712041502?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0735109712041502?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0735109712041502?via%3Dihub#!
https://www.sciencedirect.com/science/journal/07351097
https://www.sciencedirect.com/science/journal/07351097
https://www.sciencedirect.com/science/journal/07351097/60/19
https://doi.org/10.1016/j.jacc.2012.02.093
https://academic.oup.com/eurheartj/article/38/36/2739/4095039
https://academic.oup.com/eurheartj/article/38/36/2739/4095039
https://academic.oup.com/eurheartj/article/38/36/2739/4095039
https://doi.org/10.1093/eurheartj/ehx391
https://doi.org/10.1016/S0022-5223(19)32572-3
https://doi.org/10.1016/S0022-5223(19)32572-3
http://www.annalsthoracicsurgery.org/article/S0003-4975(14)01834-7/fulltext
http://www.annalsthoracicsurgery.org/article/S0003-4975(14)01834-7/fulltext
http://www.annalsthoracicsurgery.org/article/S0003-4975(14)01834-7/fulltext
http://www.annalsthoracicsurgery.org/article/S0003-4975(14)01834-7/fulltext
https://doi.org/10.1016/j.athoracsur.2014.05.092
https://doi.org/10.1016/S0140-6736(86)90716-6
https://doi.org/10.1093/oxfordjournals.eurheartj.a060238
https://doi.org/10.1093/oxfordjournals.eurheartj.a060238
https://doi.org/10.20996/1819-6446-2015-11-1-53-59
https://doi.org/10.20996/1819-6446-2015-11-1-53-59

OB30P

REVIEW

DOI:10.23888/PAVLOVJ2021291147-160

TETCpHAasd HMIUIaHTallusA aOpTAJIbHOI'O KJjlallaHa //
KpeatuBnas xapamonorusi. 2015. Ned. C. 25-33.
d0i:10.15275/kreatkard.2015.04.03

19. Siontis G.C.M., Overtchouk P., Cahill T.J., et al.
Transcatheter aortic valve implantation vs. surgical
aortic valve replacement for treatment of sympto-
matic severe aortic stenosis: an updated meta-
analysis // European Heart Journal. 2019. Vol. 40,
Ne38. P. 3143-3153. doi:10.1093/eurheartj/ehz275

20. Nishimura R.A., Otto C.M., Bonow R.O., et al.
2017 AHAJACC focused update of the 2014
AHAJ/ACC guideline for the management of pa-
tients with valvular heart disease: A report of the
American College of Cardiology/American Heart
Association task force on clinical practice guide-
lines // Journal of the American College of Cardio-
logy. 2017. Vol. 70, Ne2. P. 252-289. doi:10.1016/
jjacc.2017.03.011

21.Kapadia S.R., Leon M.B., Makkar R.R., et al.
5-year outcomes of transcatheter aortic valve
replacement compared with standard treatment
for patients with inoperable aortic stenosis (PART-
NER 1): a randomised controlled trial // Lancet.
2015. Vol. 385, Ne9986. P. 2485-2491. doi:10.1016/
S0140-6736(15)60290-2

22.Smith C.R., Leon M.B., Mack M.J., et al. Trans-
catheter versus surgical aortic-valve replacement in
high-risk patients // The New England Journal of
Medicine. 2011. Vol. 364, Ne23. P. 2187-2198.
doi:10.1056/NEJM0al1103510

23.Leon M.B., Smith C.R.,, Mack M.J., et al.
Transcatheter or Surgical Aortic-Valve Replace-
ment in Intermediate-Risk Patients // The New
England Journal of Medicine. 2016. Vol. 374,
Nel7. P. 1609-1620. doi:10.1056/NEJMo0al514616

24.Webb J.G., Wood D.A,, Ye J., et al. Transcatheter
valve-in-valve implantation for failed bioprosthetic
heart valves // Circulation. 2010. Vol. 121, Nel6.
P. 1848-1857. d0i:10.1161/CIRCULATIONAHA.
109.924613

25. Thyregod H.G.H., Ihlemann N., Jargensen T.H., et
al. Five-year clinical and echocardiographic out-
comes from the Nordic aortic valve intervention
(NOTION) randomized clinical trial in lower surgi-
cal risk patients // Circulation. 2019. Vol. 139,
Ne24, P. 2714-2723. d0i:10.1161/CIRCULATIO-
NAHA.118.036606

26. MapromHa A.A., I'py3neB K.A., Jlenema M.I., u 1p.
OcCnoKHEHUS TPAHCKATCTCPHOI'0 MPOTE3UPOBAHUSA
aopraisHoro kianana / Kapauonorus. 2016. T. 56,
Ne2. C. 35-39. doi:10.18565/cardio.2016.2.35-39

27.Ribeiro H.B., Nombela-Franco L., Urena M., et al.
Coronary obstruction following transcatheter aortic
valve implantation: a systematic review // JACC
Cardiovascular Interventions. 2013. Vol. 6, Ne5.
P. 452-461. d0i:10.1016/j.jcin.2012.11.014

References

1. Lung B, Delgado V, Rosenhek R, et al. Contempo-
rary Presentation and Management of Valvular
Heart Disease The EURObservational Research
Programme Valvular Heart Disease Il Survey. Cir-
culation. 2019;140(14):1156-69. doi:10.1161/CIR-
CULATIONAHA.119.041080

2. Aisling K, Annamalar M, Cusimano RJ, et al. Aor-
tic Stenosis: Causes and Management. Journal of
Cardiology & Cardiovascular Therapy. 2018;12
(1):555827. doi:10.19080/JOCCT.2018.12.555827

3. Akahori H, Tsujino T, Masuyama T, et al. Mecha-
nisms of aortic stenosis. Journal of Cardiology.
2018;71(3):215-220. doi:10.1016/j.jjcc.2017.11.007

4. Dweck MR, Boon NA, Newby DE. Calcific aortic
stenosis: a disease of the valve and the myocardium.
Journal of the American College of Cardiology.
2012;60(19):1854-63. doi:10.1016/j.jacc.2012.02.093

5. Petrov VS, Zhdanov Al, Smirnova EA. Influence
of aortal stenosis on manifestations of chronic
rheumatic heart disease. Nauka Molodykh (Eruditio
Juvenium). 2019;7(4):493-500. (In Russ). doi:10.
23888/HMJ201974493-500

6. Baumgartner H, Falk V, Bax JJ, et al. ESC/EACTS
Guidelines for the management of valvular heart
disease. European Heart Journal. 2017;38(36):
2739-91. doi:10.1093/eurheartj/ehx391

7. Baumgartner H, Hung J, Bermejo J, et al. Recom-
mendations on the Echocardiographic Assessment
of Aortic Valve Stenosis: A Focused Update from the
European Association of Cardiovascular Imaging and
the American Society of Echocardiography. Jour-
nal of the American Society of Echocardiography.
2017;30(4):372-92. d0i:10.1016/j.ech0.2017.02.009

8. Harken DE, Soroff HS, Taylor WJ, et al. Partial and
complete prostheses in aortic insufficiency. The Jour-
nal of Thoracic and Cardiovascular Surgery. 1960;
40(6):744-62. doi:10.1016/S0022-5223(19)32572-3

9. Sokolov VV, Parkhomenko MV, Kovalyov Al, et al.
Comparative evaluation of aortic valve replacement
methods in patients over 70 with aortic stenosis.
Russian Sklifosovsky Journal of Emergency Medical
Care. 2018;7(3):227-33. (In Russ). doi:10.23934/
2223-9022-2018-7-3-227-233

10. Borger MA, Moustafine V, Conradi L, et al. A ran-
domized multicenter trial of minimally invasive
rapid deployment versus conventional full
sternotomy aortic valve replacement. The Annals of
Thoracic Surgery. 2015;99(1):17-25. doi:10.1016/j.
athoracsur.2014.09.022

11. Gilmanov D, Miceli A, Ferrarini M, et al. Aortic
Valve Replacement Through Right Anterior Mini-
thoracotomy: Can Sutureless Technology Improve
Clinical Outcomes? The Annals of Thoracic Sur-
gery. 2014;98(5):1585-92. doi:10.1016/j.athoracsur.
2014.05.092

POCCUNCKUA MEOWKO-BUONOMMYECKUA BECTHUK
umeHu akagemuka W.MN. Naenosa. 2021. T. 29. Ne1. C. 147-160

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2021;29(1):147-60


https://doi.org/10.1016/j.jacc.2017.03.011
https://doi.org/10.1016/j.jacc.2017.03.011
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)60290-2/fulltext
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)60290-2/fulltext
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)60290-2/fulltext
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)60290-2/fulltext
https://doi.org/10.1016/S0140-6736(15)60290-2
https://doi.org/10.1016/S0140-6736(15)60290-2
http://www.nejm.org/doi/full/10.1056/NEJMoa1103510#t=article
http://www.nejm.org/doi/full/10.1056/NEJMoa1103510#t=article
http://www.nejm.org/doi/full/10.1056/NEJMoa1103510#t=article
http://circ.ahajournals.org/content/121/16/1848.long
http://circ.ahajournals.org/content/121/16/1848.long
http://circ.ahajournals.org/content/121/16/1848.long
https://doi.org/10.1161/CIRCULATIONAHA.109.924613
https://doi.org/10.1161/CIRCULATIONAHA.109.924613
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thyregod%20HGH%5BAuthor%5D&cauthor=true&cauthor_uid=30704298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ihlemann%20N%5BAuthor%5D&cauthor=true&cauthor_uid=30704298
https://www.ncbi.nlm.nih.gov/pubmed/?term=J%C3%B8rgensen%20TH%5BAuthor%5D&cauthor=true&cauthor_uid=30704298
https://www.ncbi.nlm.nih.gov/pubmed/30704298
https://doi.org/10.1016/j.jcin.2012.11.014
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.119.041080
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.119.041080
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.119.041080
https://doi.org/10.1161/CIRCULATIONAHA.119.041080
https://doi.org/10.1161/CIRCULATIONAHA.119.041080
http://dx.doi.org/10.19080/JOCCT.2018.12.555827
https://pubmed.ncbi.nlm.nih.gov/?term=Akahori+H&cauthor_id=29258711
https://pubmed.ncbi.nlm.nih.gov/?term=Tsujino+T&cauthor_id=29258711
https://pubmed.ncbi.nlm.nih.gov/?term=Masuyama+T&cauthor_id=29258711
https://www.sciencedirect.com/science/article/pii/S0735109712041502?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0735109712041502?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0735109712041502?via%3Dihub#!
https://www.sciencedirect.com/science/journal/07351097
https://www.sciencedirect.com/science/journal/07351097/60/19
https://doi.org/10.1016/j.jacc.2012.02.093
https://doi.org/10.1016/S0022-5223(19)32572-3
http://www.annalsthoracicsurgery.org/article/S0003-4975(14)01834-7/fulltext
http://www.annalsthoracicsurgery.org/article/S0003-4975(14)01834-7/fulltext
http://www.annalsthoracicsurgery.org/article/S0003-4975(14)01834-7/fulltext
http://www.annalsthoracicsurgery.org/article/S0003-4975(14)01834-7/fulltext
https://doi.org/10.1016/j.athoracsur.2014.05.092
https://doi.org/10.1016/j.athoracsur.2014.05.092

DOI:10.23888/PAVLOVJ2021291147-160

OB30P

REVIEW

12.Phan K, Tsai Y-C, Niranjan N, et al. Sutureless
aortic valve replacement: a systematic review and me-
ta-analysis. Annals of Cardiothoracic Surgery. 2014;
4(2):100-11. doi:10.3978/j.issn.2225319X.2014.06.01

13. Cribier A, Savin T, Saoudi N, et al. Percutaneous
transluminal valvuloplasty of acquired aortic stenosis
in elderly patients; an alternative to valve replace-
ment? Lancet. 1986;326(8472):63-7. doi:10.1016/
S0140-6736(86)90716-6

14. Andersen HR, Knudsen LL, Hasenkam JM.
Transluminal implantation of artificial heart valves.
Description of a new expandable aortic valve and
initial results with implantation by catheter tech-
nique in closed chest pigs. European Heart Jour-
nal. 1992;13(5):704-8. doi:10.1093/oxfordjournals.
eurheartj.a060238

15. Cribier A, Eltchaninoff H, Bash A, et al. Percuta-
neous transcatheter implantation of an aortic valve
prosthesis for calcific aortic stenosis: first human
case description. Circulation. 2002;106(24):3006-8.
doi:10.1161/01.CIR.0000047200.36165.B8

16. Paniagua D, Condado JA, Besso J, et al. First hu-
man case of retrograde transcatheter implantation
of an aortic valve prosthesis. Texas Heart Institute
Journal. 2005;32(3):393-8.

17.1maev TE, Komlev AE, Akchurin RS. Transcathe-
ter aortic valve implantation. State of the problem
and prospects in Russia. Rational Pharmacothera-
py in Cardiology. 2015;11(1):53-9. (In Russ).
doi:10.20996/1819-6446-2015-11-1-53-59

18. Belyaev SA, Leont'ev SA, Mohr F-W. Transcathe-
ter aortic valve implantation. Creative Cardiology.
2015;(4):25-33. doi:10.15275/kreatkard.2015.04.03

19.Siontis GCM, Overtchouk P, Cahill TJ, et al.
Transcatheter aortic valve implantation vs. surgical
aortic valve replacement for treatment of sympto-
matic severe aortic stenosis: an updated meta-
analysis. European Heart Journal. 2019;40(38):
3143-53. doi:10.1093/eurheartj/ehz275

20. Nishimura RA, Otto CM, Bonow RO, et al. 2017
AHA/ACC focused update of the 2014 AHA/ACC

guideline for the management of patients with val-
vular heart disease: A report of the American Col-
lege of Cardiology/American Heart Association
task force on clinical practice guidelines. Journal of
the American College of Cardiology. 2017;70(2):
252-89. doi:10.1016/j.jacc.2017.03.011

21. Kapadia SR, Leon MB, Makkar RR, et al. 5-year
outcomes of transcatheter aortic valve replacement
compared with standard treatment for patients with
inoperable aortic stenosis (PARTNER 1): a ran-
domised controlled trial. Lancet. 2015;385(9986):
2485-91. d0i:10.1016/S0140-6736(15)60290-2

22.Smith CR, Leon MB, Mack MJ, et al. Transcatheter
versus surgical aortic-valve replacement in high-
risk patients. The New England Journal of Medi-
cine. 2011;364(23):2187-98. doi:10.1056/NEJMoa
1103510

23.Leon MB, Smith CR, Mack MJ, et al. Transcatheter
or Surgical Aortic-Valve Replacement in Interme-
diate-Risk Patients. The New England Journal of
Medicine. 2016;374(17):1609-20. doi:10.1056/NEJ
Moal514616

24.Webb JG, Wood DA, Ye J, et al. Transcatheter
valve-in-valve implantation for failed bioprosthetic
heart valves. Circulation. 2010;121(16):1848-57.
d0i:10.1161/CIRCULATIONAHA.109.924613

25. Thyregod HGH, Thlemann N, Jargensen TH, et al.
Five-year clinical and echocardiographic outcomes
from the Nordic aortic valve intervention (NO-
TION) randomized clinical trial in lower surgical
risk patients. Circulation. 2019;139(24):2714-23.
d0i:10.1161/CIRCULATIONAHA.118.036606

26. Margolina AA, Gruzdev KA, Lepilin MG, et al.
Complications after transcatheter aortic valve im-
plantation. Kardiologiia. 2016;56(2):35-9. (In Russ).
doi:10.18565/ cardio.2016.2.35-39

27.Ribeiro HB, Nombela-Franco L, Urena M, et al.
Coronary obstruction following transcatheter aortic
valve implantation: a systematic review. JACC
Cardiovascular Interventions. 2013;6(5):452-61.
doi:10.1016/j.jcin.2012.11.014

Jonoanurensuast ungopmanus [Additional Info]

Hcrounnk ¢unancupopanus. bromxker ®I'BOY BO Psazanckuii rocylapcTBEHHBI MeAMIMHCKMN yHuBepcHTeT mM. akaia. IL.II. Ilasmosa
Munszzapasa Poccun. [Financing of study. Budget of Ryazan State Medical University.]

KOH(l).]'ll/lKT HHTEpeECoB. ABTOpLI JACKJIApUPYIOT OTCYTCTBUE ABHBIX U NOTCHUHAJIBHBIX KOHCI)J'H/IKTOB HHTEPECOB, O KOTOPBIX HCOGXOZH/IMO C006—
IIUTh, B CBsI3U ¢ nyOumkanmeit nanHoi crateu. [Conflict of interests. The authors declare no actual and potential conflict of interests which should
be stated in connection with publication of the article.]

Yuactne apropoB. CmupHoBa E.A. — KoHIIeNIHs IMTEpaTypHOTO 0030pa, aHaIN3 MaTepHana, pefaktuposanue, Tepexuna A.W. — cOop, mepeBos
U aHanu3 Matepuana, Hamicanue tekcra, Ouionenko C.I1. — peqakrtupoBanne, Mypanunk E.H. — onucanne xnunndeckoro ciaydas. [Participation
of authors. E.A. Smirnova — concept of the review, analysis of material, editing, A.l. Terekhina — collection, translation and analysis of material,
writing the text, S.P. Filonenko — editing, E.N. Muranchik — clinical case description.]

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2021;29(1):147-60

POCCUUCKUWN MEOUKO-BMONOMNMYECKUMA BECTHUK
umeHyn akagemuka W.M. Nasnosa. 2021. T. 29. Ne1. C. 147-160 159


https://doi.org/10.1016/S0140-6736(86)90716-6
https://doi.org/10.1016/S0140-6736(86)90716-6
https://doi.org/10.1093/oxfordjournals.eurheartj.a060238
https://doi.org/10.1093/oxfordjournals.eurheartj.a060238
https://doi.org/10.20996/1819-6446-2015-11-1-53-59

OB30P

REVIEW DOI:10.23888/PAVLOVJ2021291147-160

Hudopmanus 06 apropax [Authors Info]

*CmupHoBa Enena AMumeBHa — J.M.H., IOLEHT Kadeapbl rOCMUTAIBHON Tepamuu ¢ KypcoM MeIHKO-COLMaibHOM akcneptussl, ®I'BOY BO
Pss3anckuii rocyaapcTBeHHBIN MeIUIMHCKUN yHuBepcuTeT uM. akan. M.II. IlaBnoBa MunsapaBa Poccum; 3aB. KapJHOJIOTHYECKUM OTIEICHUEM,
I'BY PO O6nacTHOW KIMHUYECKUIl KapJOIOrHyYecKuii aucnancep, Psi3aus, Poccust. [Elena A. Smirnova — MD, PhD, Associate Professor of the
Department of Hospital Therapy with the Course of Medical and Social Expertise, Ryazan State Medical University; Head of the Cardiology
Department, Ryazan Regional Clinical Cardiology Dispensary, Ryazan, Russia.]

SPIN: 6503-8046, ORCID ID: 0000-0003-0334-6237, Researcher ID: Y-1235-2018. E-mail: Smirnova-EA@inbox.ru

Tepexuna Anena UropeBna — cryzueHt 6 kypca jeuebHoro dakynbrera, ®T'B0Y BO Pszanckuii rocynapCTBeHHbIH METUIMHCKUI YHUBEPCUTET
um. akaj. W.II. TlaBnmoBa Mumsnpasa Poccun, Psi3anb, Poccus. [Alena . Terekhina — 6‘“-year Student of the General Medicine Faculty, Ryazan
State Medical University, Ryazan, Russia.]

SPIN: 6812-1280, ORCID ID: 0000-0002-2087-1458, Researcher ID: AAN-9005-2020.

®unonenko Cepreii [1aB1oBUY — K.M.H., JOLUECHT Ka(eApbl FOCHUTAIFHON TEpamuu ¢ KypcoM MeIHKO-COLuaIbHO# akcneptussl, ®I'BOY BO
Psi3aHCKHiT TOCYJapCTBEHHBIN MEIMIMHCKUH yHIBepcuTeT nM. akax. V.I1. IlaBioBa Mun3sapasa Poccun, Psizans, Poccust. [Sergey P. Filonenko —
MD, PhD, Associate Professor of the Department of Hospital Therapy with the Course of Medical and Social Expertise, Ryazan State Medical
University, Ryazan, Russia.]

SPIN: 1106-0648, ORCID ID: 0000-0001-6658-2072, Researcher ID: AAO-9466-2020.

Mypanunk Enena HukomaeBna — Bpau-kapauoinor, [ BY PO O6nacTHO#M KIMHAYECKHIA KapIHOIOTHIeCKHi Tuctancep, Pssanb, Poccus. [Elena
N. Muranchik — Cardiologist, Ryazan Regional Clinical Cardiological Dispensary, Ryazan, Russia.]
SPIN: 8266-2535, ORCID ID: 0000-0001-6375-6073, Researcher ID: AAO-5677-2020.

IutupoBats: CvmupHoBa E.A., Tepexmna A.U., ®unonenko C.II., Mypanunk E.H. KanpOuHHpOBaHHBIH KIIallaHHBINA aOpTAIbHBIA CTEHO3:
BO3MOXKHOCTH U OCJIOXKHEHUSI XUPYPIHYecKoro jiedeHns // Poccuiickuii MennKko-Ononornieckuii BecTHUK UMeHH akanemuka I1.I1. ITasnosa. 2021.
T. 29, Nel. C. 147-160. doi:10.23888/PAVLOVJ2021291147-160

To cite this article: Smirnova EA, Terekhina Al, Filonenko SP, Muranchik EN. Calcific aortic valve stenosis: potentials and complications of
surgical treatment. 1.P. Pavlov Russian Medical Biological Herald. 2021;29(1):147-60. doi:10.23888/PAVLOVJ2021291147-160

Tocrynuia/Received: 25.06.2020
Ipunsita B neuars/Accepted: 01.03.2021

POCCUNCKUA MEOWKO-BUONOMMYECKUA BECTHUK I.P. PAVLOV RUSSIAN MEDICAL
nmeHn akagemuka WM. MNasnosa. 2021. T. 29. Ne1. C. 147-160 160 BIOLOGICAL HERALD. 2021;29(1):147-60



