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JSC «A.N. Syzganov National Scientific Center for Surgery», Almaty, Kazakhstan

Abstract

Valve defects or congenital/acquired heart defects are damage to the valve and/or subvalvular structures, which leads
to impaired hemodynamics and the development of heart failure. Asymptomatic valvular heart disease is present in 2.5% of
the population; with age, this figure rises to 13%. In the absence of permanent treatment, lesions of the heart valves signifi-
cantly reduce the quality and duration of life. The European Society of Cardiology (ESC) and the American Heart Association
(AHA) regularly review the effectiveness of new surgical treatments and reflect their findings in international guidelines.
Today, minimally invasive surgery is the most effective and safe way to treat patients with valvular heart disease. The article
presents two new methods for the treatment of valvular heart disease. Transapical mitral valve repair on a beating heart with
neochord implantation (TOP-MINI) is a new MVP option that has been approved for patients with severe mitral regurgitation
due to prolapse of the leafiet (s) or chord (grades 2-4). The new procedure with the NeoChord DS 1000 device results in a
significant reduction in mitral requrgitation and in reverse remodeling of the left ventricle and left atrium after 6 months of
follow-up. Also reviewed is Minimally Invasive Aortic Valve Replacement (MAVR), which has been shown to be beneficial in
improving patient satisfaction by minimizing pain and earlier recovery. Sutureless valves are preferred over traditional aortic
valve replacement (AVR) due to the reduced operation time and the need for blood transfusion. The Perceval valve (Sorin,
Sallugia, Italy) is a self-expanding bovine pericardial prosthesis placed in a nitinol stent designed to facilitate aortic valve
implantation. A systematic review and meta-analysis demonstrated that the early clinical and hemodynamic characteristics
of the Perceval valve are satisfactory and comparable to those of conventional AVRs.

This literature review was carried out in accordance with the PRISM statement. The databases searched in this review
included Pubmed, Web of Science, Scopus and Cochrane databases for systematic reviews.

)XypekTiH Kaknakwanbl aypybiH TY3€TYAIH MHHOBAUUANbIK KelOip TeXHONOrusnapsbl.
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AHpatna

KaknakiwanapasiH Xype naiiga 6osraH Hemece Tya biTkeH akaynapsl — 6yJ1 reMoauHaMnKaHbIH Oy3biTybIHa XOHE XypeK
XKETKINIKCI3AIMIHIK AaMybiHA OKENETIH KaknakwWwanapably XoHe/Hemece Kaknakwa actbl KYpbUibIMAAPAbIH 3aKbIMAAHYbI.
AcumntomaTtukansik Xypex aKaynapbl XanblkTelH 2,5% - biHAa Ke3aecesdi, xacsiHa kapavi oyn kepcetkiw 13% - ra geviH
apragbl. Xypek knanaHaapbiHbIH 3aKbIMAaHybIH TypakTsl eMaey 6onmaraH Xarganaa, eMip cypy canachl MEH Y3aKTbifbiH
auiTapsbiKTavi TomengeTesi. Eyponainsik kapanonorvs Korambl (Eyponansik Kapanonorvs korambl, ESC) xaHe AMepukarabik
Xypek KkaybimaactsiFel (American Heart Association, AHA) emaeyaiH Xana xupyprvsiblk 94iCTEDIHIK THIMAIITIH YHEMI
3€pTTen 0TbiPaAbl XOHE XabiKapasblk YChbIHbICTAPAA 63 3€PTTEYAEPIHIH HOTUXENEPIH KopceTeai. byriHri TanAa MUHNMa-
JIbl MHBA3UBTI XUPYPIns XyYPeK Kaknakiacsl 6ap Haykactapabl eMaeyaid eH TiMai XoHe Kayincia agici 60sbin Tabbinagsl.
Makanaga Xypek knanaHbliHbIH NaToN0MMSIChIH EMAEYAIH €Ki XaHa aici kentipinreH. Heoxopatsl (TOP-MINI) nmnnanTaum-
sn1ay apKblbl XYMbIC iCTENTIH XypeKTeri MUTPanbAbl KaknakluaHbl TDaHCaNMKanbAbl KarnbiHa kentipy - 6yn PMK-HiH xaHa
HYCKACbI, 0J1 XarblpaKTbiH HEMECE aKKOPATLIH (2-4 rpasyc) nponanceiHa 6annaHbICTbl aybip MUTPANLALI XETKiNIKCi3airi 6ap
HaykacTap ywin makynaanrar. NeoChord ds 1000 Kypbistrsicel 6ap XaHa npouesypa 6 ainbik 6akbinayaaH KevdiH MUTpanbabl
XKETKINIKCI3AIKTIH XOHE COM XaK KapbIHLIAHbIH XOHE COJ XaK aTpuyMHbIH KalTa KarblHa Keny JoPeXeCiHiH altapbikTasi
TeMenpeyiHe okenesi. CoHgai-ak, aopta kaknakiwacsiH (MAVR) MuHuManzbl iHBa3uBTi aybiCTbIPY AICi KAPACTBIDbUIFAH, O/
aybIPChIHY/Ibl a3aMTY XOHE EPTEPEK KaMbIHA KEATIDY apKbUIbl NALMUEHTTEDAIH KAHAFaTTaHybIH apTTIDYAbIH aPTbIKLLbUTbIFBIH
KepcerTi. Xikci3 knanaHgap onepaums yakbiTbiH KbiCKapTy XoHe KaH Kyto KaxeTTiniri ecebiHeH 4oacTyp/i aopTa KaknaFbiH
(AVR) aybicTbipraH xeH. Perceval knanatbl (CopuH, Cannypxus, Utamms) - Oyn aopra KaknakLwachiH UMIIaHTaLmnsnay /sl
XXEHINAETY YLLiH XacasFaH HUTUHOJ CTEHTIHE OPHATbIIFaH ©3iH-63i KeHEeHTeTiH Oyka nepukapaTsl npoTe3. Xyiesi 1oy xaHe
MeTa-aHam3 Perceval knanaHbiHbIH, €T KIMHUKATbIK XOHE reMOANHAMUKATbIK CUMATTaManapbl KAHaraTTaHap blK XoHe
kapanaiibim AVR-MeH CasbICTbIPbINaTbIHAbIFbIH KOPCETTI.

byn apebnerti wony PRISM manimaemecine cavikec xyprizingi. Ocel WWonyAa i3aenreH Aepekkopaapra Xyei wo-
nynap ywid Pubmed, Web of Science, Scopus xaHe Cochrane gepekkopnapbi Kipai.



HekoTopble MHHOBALMOHHbIE TEXHOJIOFMU KOPPEKLMUK KJlanaHHbIX MOPOKOB CepALa.
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CararoB U.E., Kynaii6eprex A.B., MombiHoB B.M.
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AHHOTaymns

Topokw knanaHoB wan BPOXAEHHbIE/NPUOOPETEHHBIE MOPOKN CEPALUA — 3TO NOPaXEHUe KnanaHa u/unn nogkna-
NaHHbIX CTPYKTYP, KOTOPOE MPUBOANT K HAPYLIEHUIO TEMOAUHAMUKA U Da3BUTUIO CEPAEYHON HEZOCTaToqHOCTH. bec-
CUMITOMHbIE K/IaNnaHHbIE MOPOKM CEPALA MPUCYTCTBYIOT ¥ 2,5% Hacenenus, ¢ Bo3pacToM 31a uugpa Bo3pactaer Ao
13%. Ipu oTCyTCTBUM MOCTOSHHOIO JIEYEHNS] MOPAXEHUS KNANaHOB CepAua CyLECTBEHHO CHUXAET Ka4ecTBO M Mpo-
J0NXuUTeNbHOCTL Xu3Hn. EBponevickoe obuyectso kapanonoros (European Society of Cardiology, ESC) n AmepukaH-
ckasi kapanonorndeckas accounaumns (American Heart Association, AHA) perynspHo n3y4anT 3¢Q@EeKTMBHOCTb HOBbIX
XUDYDINHECKUX METOLOB JIEYEHNS U OTPAXAIOT PE3YNbTaThl CBOUX UCCAEA0BAHUI B MEXAYHAPOAHbIX PEKOMEHAALMSX.
Ha ceropHsLHWi AeHb MUHUMANbHO MHBA3UBHAS XUPYPIvsi SBASIETCS Hanbonee pe3ybTatuBHbLIM 1 6€30MacHbIM Cro-
COO0M Nie4eHns NaLMEHTOB C KnamaHHbIMY Mopokamu cepaua. B cTatbe npencTaBneHs! ABa HOBbIX METOAbI 10 IEYEHUIO
KnanaxHov naronorum cepaua. TpaHcanukanbHoe BOCCTAHOBIEHNE MUTPANIbHOIO KnanaHa Ha paboTaloluem cepaue
¢ umnnantaumeii Heoxopasl (TOP-MINI) - a1o HoBbivi BapuaHT [TMK, koTopbii Obin 04006PEH AN NAUNEHTOB C TAXe-
JI0/i MUTDPaNbHOV HEAOCTATOYHOCTHIO M3-3a NPoNanca CTBOPKU (NCTOB) uam xopabl (2-4 ctenexu). Hosas npouesypa
¢ yctpovicteom NeoChord DS1000 npnBoanuT K 3HaYNUTENIbLHOMY CHUXEHWIO CTEMEHN MUTPANbHON HEZ0CTaTOYHOCTU M
00paTHOro peMoAENNPOBaHNs IEBOTO XENyA04Kka v IEBOr0 npeacepans Yepes 6 mecsues Habnwogexns. Takxe pac-
CMOTPEH METOL MUHUMAJIbHO MHBA3NBHOV 3aMEHbI aopTanbHoro knanaxHa (MAVR), kotopasi npoaemMoHCTpupoBana npe-
MMYLLECTBO B OTHOLUEHNN MOBBILIEHNS YLOBNETBOPEHHOCTH MAUMEHTOB 3a CHET MUHUMM3ALMK 60n n 6oee paHHEro
BbI3[0POBAEHNS. beciuoBHble knanaHbl NPeAnoYTUTENbHEE TPAANLIMOHHON 3aMeHe aopTanbHoro knanaHa (AVR) 3a cyer
COKpaLLeHus BDEMEHM 0nepaumnn 1 HeobxoanmocTv nepennsanus kposu. Knanat Perceval (Sorin, Cannymxws, Uranns)
- 970 camopacwmpsowuics npoTe3 u3 Bbl4bero NepuKkapaa, yCTaHOBAEHHbIi B HUTUHOMOBLIN CTEHT, pa3paboTaHHbI
40191 YPOLLEHNS UMIIAHTALMN a0pTaibHOro Knanaxa. CuctemMarndecknii 0630p n MeTaaHanm3 npogeMOoHCTPUPOBANM,
YTO PaHHNE KIIMHNYECKUE U TEMOAMHAMNYECKMNE XapakTepUCTHKN knanaxa Perceval SBASIoTCs yA0BAETBOPUTENbHBIMU 1
COMocTaBuUMbI C TakKoBbIMU Y 00bI4HbIX AVR.

9101 0630p MMTEPaTYpPbLI ObIT NPOBEAEH B COOTBETCTBUM C 3asiBneHnem PRISM. basbi faHHbIX, B KOTOPbIX MPO-
BoAwWAcs mouck B atom 063ope, Bkawoyamm Pubmed, Web of Science, Scopus n Cochrane gns cuctematnyeckmx

0030p0B.

Relevance

Valvular disease or congenital/acquired heart
disease are lesions of the valve and/or subval-
vular structures that leads to impaired hemo-
dynamics and the development of heart failure.
Asymptomatic valvular heart disease are present
in 2.5% of the population with age this figure
increases to 13%. In the absence of permanent
treatment of heart valve lesions significantly re-
duces the quality and duration of life. The Euro-
pean Society of Cardiology (ESC) and the Ameri-
can Heart Association (AHA) regularly study the
effectiveness of new surgical methods of treat-
ment and reflect the results of their research in
international recommendations. For today mini-
mally invasive surgery is the most effective and
safe way to treat patients with valvular heart
disease. New methods of correction that can be
developed in Kazakhstan for the general develop-
ment of cardiac surgical care to the population
of the country. This literature review was carried
out in accordance with the PRISM statement.
The databases searched in this review included
Pubmed, Web of Science, Scopus and Cochrane
databases for systematic reviews.

The first method

The method is a transapical restoration of the
mitral valve on a working heart with implantation of
a neochord (TOP-MINI) - this is a new version of the
MVR that has been approved for patients with se-
vere mitral insufficiency due to prolapse of the leaf
or chord (2-4 degrees). The procedure is performed
using the NeoChord DS1000 system (NeoChord,
Inn., Eden Prairie, MN) under the control of direct
2D and 3D transesophageal echocardiography (TEE)
both for implantation and for adjusting the tension
of the neochord. According to research at a hospital
in Padua, Italy, from November 2013 to December
2014. During this period 111 patients were examined.
The mechanism of MR development was primary or
degenerative in 96 patients (86%) and secondary or
functional in 12 patients (11%). Among 96 patients
with primary MR, isolated posterior leaf prolapse
(PML) was evident in 72 patients (75%), anterior leaf
prolapse (AML) - in 13 cases (14%) and disease of
both leaflets - in 11 (11%). Of the patients with prima-
ry MR Neochord implantation was performed in 49
cases (51%), while traditional surgical replacement
of MVR or MV was performed in 6 (6%). Currently
16 patients (17%) are listed for traditional open heart
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OF VALVULAR HEART DISEASES. REVIEW

A, Insertion of the NeoChord
DS1000 device (NeoChord,
Inc, Eden Prairie, Minn)
through a left minithora-
cotomy and a posterolateral
ventriculotomy to sequentially
release 3 expanded polytetra-
fluoroethylene chords to the
free edge of the prolapsing
A2. B, The loop and the end
of each single expanded
polytetrafluoroethylene chord
are secured with colored
mosquito surgical hemostat
forceps. C, The loop and

the end of each neochord
are then secured to one of
the long sides of a properly
shaped rectangular pericar-
dial patch. D, The chords
attached to the anterior
leaflet are now looped, and 3
more chords are then sutured
to the other long side of the
patch, which becomes the
new free edge of the anterior
mitral leaflet. E, The patch is
then hoisted, driven with the
help of forceps, inside the
left ventricle by gently pulling
on the 3 neochords, until it is
positioned against the ven-
tricular side of the anterior
leaflet. F, The final result with
the new augmented anterior
leaflet. (Figure designed by
Fabrizio Lavezzi.)
https://doi.org/10.1016/].
jtcvs.2019.02.027

surgery, while 19 (20%) are scheduled for Neochord
implantation. Six patients (6%) were treated with
medication because MR was not serious enough to
require intervention.

According to the Department of Cardiac Sur-
gery, Medicover Hospital, Warsaw, Poland. Twenty-
one patients with severe mitral insufficiency due to
posterior valve prolapse (81% male; average age:
60.7 years + 12.7 years) underwent surgery on the
NeoChord DS1000 system. There were 12 (57.1%)
patients with type A (isolated central prolapse/flail),
8 (38.1%) patients with type B (multi-segment dis-
ease) and 1 (4.8%) patient with type C (posterior/
paracommisural region) prolapse MV. A pathologi-
cal leaflet was available in 12 (57.1%) patients. The
average number of neochords was 3 (2-6). Echo-
cardiography was used to evaluate the morphology

of the left heart and the degree of MR before and 6
months after chord implantation. Early success of
the procedure was achieved in 100% of patients. At
6-month follow-up, minor mitral insufficiency (trac-
es and mild) was detected in 17 (81.0%) patients,
moderate MR - in 4 (19.0%) patients; the average
values of the left sections of the size and volume,
mitral E and E’ velocity of the lateral annular space
MV significantly decreased.

The second method

Minimally invasive aortic valve replacement
(MAVR) has taken advantage of satisfaction by min-
imizing pain and earlier recovery. Sutureless valves
are preferred over traditional aortic valve replace-
ment (AVR) due to the reduction in surgery time and
the need for transfusion.

BECTHUK XUPYPTUN KA3AXCTAHA N2 4 - 2021



SOME INNOVATIVE TECHNOLOGIES FOR THE CORRECTION

OF VALVULAR HEART DISEASES. REVIEW

The Perceval valve (Sorin, Sallugia, Italy) is a
self-expanding bovine pericardial prosthesis placed
in a nitinol stent designed to facilitate aortic valve
implantation. This meta-analysis assesses the clini-
cal, hemodynamic outcomes and survival of the su-
tureless Perceval.

After applying the inclusion and exclusion crite-
ria, 14 out of 66 relevant articles were selected for
evaluation. Of these 14 studies, 2505 patients were
enrolled. Current data on the Perceval valve in aor-
tic valve disease are limited to observational stud-
ies only. Minimally invasive surgery was performed
in 976 patients, of which 336 - through the right
anterior thoracotomy. The most commonly used
Perceval M and L seamless valves, 782 and 770,
respectively. Serious adverse event rates included
30-day mortality (0 to 4.9%), cerebrovascular ac-
cident (0 to 3%), permanent pacemaker insertion (0
to 17%), moderate to severe paravalvular leakage (0
up to 8.6%) and reoperation (from 0 to 4.8%). The
postoperative mean aortic valve gradient ranged
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from 9 to 15.9 mm Hg, and the postoperative NYHA
class | or Il ranged from 82 to 96%. Annual survival
rates ranged from 86% to 100%; and 5-year survival
rates ranged from 71.3% to 85.5% in two studies.

Conclusions

The new procedure with the NeoChord DS1000
device is possible in properly selected patients and
results in a significant reduction in mitral regurgita-
tion and in reverse remodeling of the left ventricle
and left atrium after 6 months of follow-up.

A systematic review and meta-analysis dem-
onstrated that the early clinical and hemodynamic
characteristics of the Perceval valve are satisfac-
tory and comparable to those of conventional AVRs.
However, long-term data on the longevity and he-
modynamics of the Perseval valve are somewhat
limited. Large-scale randomized trials are recom-
mended to accurately assess the long-term stabil-
ity and complications associated with the Perseval
valve.
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