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Llenb: npescTaBUTb HEMOCPEACTBEHHbIE Pe3y/IbTaTbl MOANULMPOBAHHON METOAMKM UCMONL30BaHUA ayTonepuKapanansHoit nonocku (AMM) ans aH-
HYNOMAACTUKM MUTpPanbHoro Knanaxa (MK) npu gereHepaTUBHbIX MOPOKaX.

Martepuan u metogpl: ¢ AHBapa 2017 no aHBapb 2020 r. 6blAM NPOAHaNM3MPOBaHbI Pe3y/bTaTbl ONEPaTUBHOO IeYeHna 53 NaLMeHToB C fereHepaTms-
HbIMM M3MeHeHMAMKU MK, KOTOPbIM aHHYAOMNAACTUKA BbiNoAHAack AMM. MyxuuH 6bi10 32 (60,4%), eHwmH — 21 (39,6%). CpefHui1 Bo3pacT 60Mb-
HbIX cocTasun 54,9+9,5 net (ot 36 fo 78 net). B nogasnsiowem 6ONbLIMHCTBE CYYaEB BbINOMHEHbI TPU- U KBAAPUAHTYNAPHbIE PE3EKLMM CerMeHTa
P2, n, B page cnyyaes, UMNAAHTMPOBAHbI HEOXOPAbI K cermeHTy A2. MHTpaonepauMoHHO pe3yabTaT naacTuku MK cunTanca afeksaTHbIM, eC/in no
[aHHbIM YpecnuuieBogHoM IxoKI cTeneHb MUTpanbHoOW peryprutauum (MP) He npesbliwana | cT.

PesynbTaThl: rocnuTanbHas NeTanbHOCTb OTCYTCTBOBAMA. Y OAHOW MALMEHTKM 3aperucTpuMpoBaH C/yyail paHHero peuuausa, NPUYMHOW KOTOPOTo
ABMICA OTPbIB O4HOM U3 HEOXOPZ, OT cermeHTa A2, ogHako MP He npeBbiwana Il CT., ¥ NaLMeHTKa HaXxoAWUTCA NOA AMHAMUYECKUM HabnlogeHem.
3aKnto4eHNne: UHAMBUAYaNbHbIN NOAO0P ANMHBI NONOCKKU NO3BOAAET M36eXKaTb FTMNEPKOPPEKLMM U AOCTUYb ONTUMaNbHOMO GyHKLMOHUpOBaHMA MK,
KaK B CUCTONY, TaK W B ANACTONY.
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Objective: To present the first-hand results of a modified mitral annuloplasty (MA) with an autopericardial strip (APS) in degenerative mitral valve
disease (DMVD).

Methods: Fifty-three patients with DMVD (mean age, 54.919.5 years (36-78 years); n=32 men (60.4%) and n=21women (39.6%)) undergoing MA with
an APS, between January 2017 and January 2020 were retrospectively studied. In the overwhelming majority of cases, triangular and quadrangular
resections of the P2 segment were performed. In addition, in some cases, neochords were implanted to the A2 segment. Intraoperatively, the result
of MA was considered satisfactory if, according to transoesophageal echocardiography, the degree of mitral regurgitation (MR) did not exceed grade 1.
Results: No in-hospital mortality was observed. One female patient had an early relapse caused by the rupture of one of the neochords at the A2
segment. However, the MR did not exceed grade 2, and the patient was actively followed up.

Conclusion: Individual APS length selection avoids overcorrecting and achieves adequate systolic and diastolic mitral valve performance.
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BBEAEHME INTRODUCTION

AHHynonnacTvka ayTonepukapgom (AA) B xupyprun MK ssnset- Autopericardial mitral annuloplasty (AMA) in mitral valve

CA a/IbTEPHATMBOM He TONIbKO MMNAaHTaLLMM NpoTe3a KnanaHa cepaLa,
HO M KECTKMX U MOJYHKECTKUX OMOPHbIX KOJeL, No3Bo/AA U3bexaTb
UCMo/Nb30BaHMA MHOPOLHOMO MaTepuana M coxpaHas dusmonoruye-
CKOe ABUMKEHWE U reomeTpuyeckyto dopmy KnanaHa [1]. Mockonbky
[laHHbIE O «40/MOBEYHOCTU» AAHHOM NPOLEeLyPbl BECbMa COMHUTEb-
Hbl, TO HEKOTOPbIE KapaMOXMPYPr 33 pybexom NpoBenu psg, uccie-
[10BaHWM1, NOCBAWEHHLIX AA Npu pekoHcTpyKumn MK [2]. U3BecTHo,
4TO BOCCTaHOBAEHWE GyHKLUMM MK — Haubosee nepcnekTUBHbIN me-
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(MV) surgery is an alternative to implantation of a heart valve
prosthesis and rigid and semi-rigid annuloplasty rings, avoid-
ing the use of foreign material and preserving the physiological
motion and geometric shape of the valve [1]. However, since the
durability is poorly supported with evidence in the scientific lit-
erature, some cardiac surgeons abroad have conducted several
studies on AMA during the MV reconstruction [2]. Furthermore,
the restoration of MV function is the most promising degenera-
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TOZ, NeYEHMA ero AereHepaTMBHON HeOCTaTOUHOCTH, OAHAKO MHOMUX
NaLWeHTOB HaNPaBAAIOT Ha ONepaLmMio CAMLLIKOM MO34HO ANA noyye-
HWS ONTUMaNbHOrO pesynbTata [3].

CooTHOLEHME MEXAY PEKOHCTPYKLMEN WM NpoTe3MpoBaHMEM
MK npu ero HegocTaTtoyHOCTH cocTasnsaeT 6:10-8:10, B To Bpemsa Kak
[lOKa3aHo, YTO NPOTE3MPOBaHME B OTIMYME OT PEKOHCTPYKLIMK — 3TO
WHBaNUAM3MpytoLasn onepaumsa [4-6]. B cBA3M € 3TUM, CeroaHs npowc-
XOZMT NepeoLeHKa LWMPOKO NPUMEHAEMBIX TPAAULMOHHBIX METOA0B
BOCCTaHOB/IEHNS QYHKLMM noBpexaéHHoro MK.

BbiaBneHne GakTopoB puUCKa, MO3BOAAIOWMX NPOrHO3MPOBaTb
HebnaronpuATHbIE PaHHWE U NO34HWE UCXOAbI, NO3BO/IAET COKPATUTD
Bpems 0bpalleHua K Kapauoxupypry [7]. BaxkHoe 3HaueHue umeet
aHanu3 GaKTopoB, BAUAIOWMX Ha AAUTENbHOCTb BbINOAHEHUA MPO-
Lieypbl PEKOHCTPYKLMM KNanaHa, 3a4acTylo 3aBUCALLMX OT OMnbiTa U
KBaNMOUKALMM XMPYPruyecKoi bpuragpl.

KomnnekcHasa ouUeHKa MOMYYEHHbIX JaHHbIX O AMHAMWUYECKOM
byHKUMM MK npuBenu K pasBuTMIO YCOBEPLUEHCTBOBAHHbIX METOA0B
BOCCTaHOB/EHMA, TaKUX KaK MHTpaonepauyoHHOe MoAennposaHue
KOHEYHOW AMACTONbI U PaHHeW CUCTONbI, UCMO/Ib30BaHWNE HEOXOPS, U3
nonutetpadTopatuieHa (NTPI) BMeCTO pesekLmn CTBOPOK U AMHa-
MMYECKan aHHY/I0M1aCcTUKa BMECTO XKECTKoM [1, 2].

LLENb UCCNEQOBAHUA

MpencTaBuTb HenocpeacTBeHHble pe3ynbTaTbl MoandULMpPO-
BaHHOW MeTOAMKMU 1cnonb3oBaHua AMM ans aHHynonnactukm MK y
NauyMeHToB C AereHepaTUBHbIMU NOPOKaMU.

MATEPUAN U METOAbI

Ha 6a3e CneumanusmMpoBaHHOMN KapavMOXMPYPruueckom KAnHuU-
yecKo 601bHMLBI M. akaseMmKa b.A. Koponésa 3a nepuos ¢ aAHBapa
2017 no aHBapb 2020 rogpl 6bIAM NPOAHANU3UPOBAHbI PE3YNLTATbI
OMNepaTUBHOrO NeyeHnA 53 NauMeHToB C AereHepaTMBHbIMU U3Me-
HeHnamu MK, KOTOpbIM aHHYI0MIACTMKA BbINONHANACH NOMOCKOW U3
ayTonepukapaa. Cpean onepupoBaHHbIX NPeobaasanm MyXKUYMHbI —
60,4%. CpeaHuid BO3pacT 6onbHbIX cocTaBun 54,9+9,5 net (ot 36 o
78 net). HegocratouHocTb KpoBoobpalieHua (HK) IIA no knaccuduka-
umm CTparkecko-BacuneHko nmena mecto y 50 (94,3%), 16—y 3 (5,7%)
naumeHToBs. bonee nonosuHbl (43 naumenta; 81,1%) cootBeTcTBO-
Banu Il dyHKkumoHanbHomy Knaccy (PK) no NYHA (knaccudukaums
Hblo—l7lopKCKoD'| accoumaumm Kapamonoros), Ha Il u IV ®K npuwnock 9
(170%) n 1 (1,9%) 6onbHbIX cOOTBETCTBEHHO. ®paKuua Bbibpoca (B)
HuKe 45% umena mecto B 5 cnyyasx (9,4%). CUHYCOBbIN pUTM UMen-

Tabauya 1 Xapakmepucmuka 60s1bHbIX

KonnyecTso naumeHToB, n (%) 53 (100)
MyKUmHblI, n (%) 32 (59,6)
MeHwmHbl, n (%) 21 (40,4)

54,919,5 (36-78)
50 (94,3)/3 (5,7)

CpeaHuii Bospacr, sieT
HK 1IA/HK 116, n (%)

K 11, n (%) 9 (17)

DK /DK IV, n (%) 43 (81,1)/1 (1,9)
®B<45%, n (%) 5(9,4)

CP/®M, n (%) 25 (47,2)/28 (52,8)
OTHocuTenbHaa HTK 22+, n (%) 24 (45,3)

Mpumeyanus: HK — HegocTaTouHOCTb KpoBOOGpaLieHusa, K — GpyHKLUMOHANbHDIN
Knacc, B — dpakuuma Bbibpoca, CP — cuHycosblit putm, N — dubpunnaumsa npea-
cepaunit, HTK — Hel0CTaTOYHOCTb TPEXCTBOPYATOrO KNanaHa

tive MR repair method, but many patients are referred for sur-
gery too late to achieve adequate results [3].

The ratio between reconstruction and prosthetics in MV
failure is 6:10-8:10. At the same time, it has been proven that
prosthetics, unlike reconstruction, is a mutilative procedure [4-6].
Therefore, currently, there is a re-evaluation of traditional surgi-
cal methods used to repair or replace the MV.

Identifying risk factors influencing unfavourable early and
late outcomes reduce the time to complete referrals to the car-
diac surgeon [7]. Therefore, it is essential to analyse the factors
influencing the duration of the MV reconstruction, which often
depend on the experience and qualifications of the surgical
team.

Comprehensive assessment of the obtained data on the dy-
namic function of the MV led to the development of improved
methods for MV restoration. These include intraoperative stimu-
lation of end-diastole and early systole, MV repair using polytet-
rafluoroethylene (PTFE) neochordae rather than leaflet resection,
and dynamic instead of rigid annuloplasty [1, 2].

PURPOSE OF THE STUDY

To present the first-hand results of a modified MA with an
APS in degenerative valve disease.

METHODS

Consecutive patients (n=53) undergoing MA with an APS be-
tween January 2017 and January 2020 in the Specialized Cardiac
Surgery Clinical Hospital named after Academician B.A. Koroly-
ov were selected for the study. The study population was pre-
dominantly men — 60.4% and had a mean age of 54.919.5 years
(range 36-78 years). Heart failure (HF) IIA grade, according to the
Strazhesko-Vasilenko classification, was present in 50 (94.3%),
IIB —in 3 (5.7%) patients. More than half (n=43, 81.1%) of the
cases corresponded to the NYHA class Ill, 9 (17%) and 1 (1.9%)
corresponded to NYHA Il and NYHA 1V, respectively. Left ventricle
ejection fraction (LVEF) below 45% was observed in 5 (9.4%) pa-
tients. Sinus rhythm was present in 25 (47.2%) patients, whereas
atrial fibrillation — in 28 (52.8%) patients. Relative tricuspid valve
insufficiency (TVI), defined as 22+ before surgery, was diagnosed
in 24 (45.3%) patients. Demographic data and clinical profiles are
summarised in Table 1.

Table 1 Patients’ characteristics and demographic data

Parameters Value

Patients, n (%) 53 (100)
Males, n (%) 32 (59.6)
Females, n (%) 21 (40.4)

54.919.5 (36-78)
50 (94.3)/3 (5.7)

Age, years, meanzSD (range)
HF [IA/HF 1IB, n (%)

NYHA I, n (%) 9 (17)

NYHA 11I/ NYHA IV, n (%) 43 (81.1)/1 (1.9)
LVEF<45%, n (%) 5(9.4)

SR/AF, n (%) 25 (47.2)/28 (52.8)
Relative TVI>2+, n (%) 24 (45.3)

Notes: HF — heart failure; LVEF — left ventricle ejection fraction; SR — sinus rhythm;
AF — atrial fibrillation; TVI - tricuspid valve insufficiency
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cay 25 (47,2%), a HapylweHua putMa no Tuny Gpubpuanaumm npea-
cepauii —y 28 (52,8%) naumeHToB. OTHOCUTENbHAA HELOCTAaTOYHOCTb
TpéxcTBopYaToro KnanaHa (HTK 22+) 4o onepaumu gnarHocTMpoBaHa
y 24 60onbHbIX, YTo coctaBuno 45,3%. MogpobHas xapaKTepuCTMKa
KNMHWMYECKoro maTepuana npuseseHa B 1abn. 1.

[Onsa onpeaeneHns GpyHKLMOHANBHOTO COCTOAHMA cepaLa u, B
YaCTHOCTU, €ro JIEBbIX OTAEN0B OLEHWUBANM CUCTONIUYECKYIO U AMACTO-
NMYeckyto GYHKLMIO NeBOTO Xenyaouka (1K), usmepsanu pasmepsl 1
06bEMBI NonocTel cepaua (KoHeYHo-anacTonmueckuii pasmep (K4P),
KOHEeYHO-CUCTOMYECKMI pasmep (KCP), KOHeYHO-AMacToNMyecKuit
06bém (KAO0), KoHeuHo-cucTonnyeckuit 06vém (KCO)), ®B JIIK, cucto-
JINYECKOE U CpefHee Aas/eHue B NErodHow aptepum (/1A), cteneHb
MH, naTonoruto cTBopok v prubposHoro KonbLa MK. Mpu sTom pasme-
pbl nesoro npeacepamna (/M) npyu M3MEPeHUM No KOPOTKOM U ASUH-
Hol ocu coctasunn 49,6+6,3 n 63,6£7,8 MM COOTBETCTBEHHO; CUCTO-
NNYECKMI 1 AnacTonnyecknii o6bémbl JIXK — 161,2+40,7 1 69,1+23,1
M. B nopaenatowem 6onblumnHcTee cnydaeB @B bbina coxpaHHas,
0AHaKo y NATU naupeHToB (9,4%) oHa bbina meHee 45%. CucTonmye-
CKoe u cpeaHee gasneHue B J1A coctasunm 56,4+8,5 1 43,8+6,4 mm Hg
COOTBETCTBEHHO. MuTpanbHas peryprutauma (MP) nepsoii cTeneHu
He AB/MANACh NOKa3aHMeM K OnepaTUBHOMY BMELLIATENbCTBY, BTOPYIO
cteneHb MP umenn 22 (41,5%) naumenTa, TpeTbio — 13 (24,5%), v uet-
BEpTan cTeneHb umena mecto y 18 (34,0%) 6onbHbIX. Y 6onblUMHCTBA
uccneayemolix (79,2%) npuumtoii MP aBnsAcA Nnponanc 3agHem cTeop-
Ku (3C). MP, obycnosneHHas nponancom nepegHen cteopku (MC) Ha-
6ntoganack y 13,3% naupeHTos, B 7,5% HabntogeHwit nponabupoanm
obe cTBopKu. inameTp dpnbposHoro KonbLa MK o onepaumm cocTa-
Bun 38,114,1 mm. [aHHble IX0KI 60bHbIX A0 onepaLmu npuseseHbl
B TabN. 2.

[lnf OLeHKM KauecTBa BbINONHEHWA PEKOHCTPYKTUBHOIO BMeLLa-
TeNbCTBA BCEM NaLMEHTaM NOC/e BBOLHOMO HapKO3a YCTaHaBAUBANCA
TPaHCNWLLEBOAHBIN 3XOKapauorpaduyeckmii aatumk. Mocne BCKpbI-
TMA nepuKapaa 3abupanaco AMNM. Pasmep 3abupaemoit AMMN cocTas-
nan 0,5x12 cm, nanee matepuan ¢ukcmposancs B 0,6% pactsope my-
TapoBOro anbaernaa (Bpems akcnosuumm 10 muH).

[Joctyn K cepauy OCYLIECTBAANCA Yepe3 CPeMHHYI0 CTepHO-
Tomuio y 44 (83%) naumeHToB, NPAaBOCTOPOHHAA MUHUTOPAKOTOMUSA
(7-8 cm) € 3HAOBMAELO NOALEPIKKONM MCNoNb30BaHa y AesatH (17%)
60nbHbIX. YpesasyxnpeacepaHblit goctyn Kk MK binonHeH y 35 (66%)

Tabnuya 2 [aHHsie xoKI do onepayuu

JM, nonepeyYHnKk/aanHHMK, MM 49,6+6,3/63,6+7,8

KOO K, mn 161,2+40,7
KCO NTXK, mn 69,1+23,1
®B, % 56,5+8,1
[asneHue B /1A cuct./cp., Mmm Hg 56,4+8,5/43,8+6,4

1+ 0

2+ 22 (41,5)
CreneHb MP

3+ 13 (24,5)

4+ 18 (34,0)
o 3C 42 (79,2)

atonorua ne 7(13,3)

CTBOPOK

3C+MC 4 (7,5)
®durbposHoe Konbuo MK, mm 38,1+4,1

Mpumeyanus: /N — nesoe npeacepame, KOO JIK — KOHEYHbIW AMACTONMYECKMIA
06bEM n1eBoro kenyaodka, KCO JTHK — KOHeuHbI cucTonmyeckmin 06bém nesoro
)enygnouka, OB JTK — dpakumsa BbIb6poca N1eBoro enyaouka, JIA — nérouHas aprte-
pua, 3C — 3agHAa cTBopKa, [1C — nepeaHAa CTBOpKa
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To determine the functional state of the heart and, in par-
ticular, its left parts, the systolic and diastolic functions of the
left ventricle (LV) were assessed. The heart chamber sizes and
volumes were measured, including LV end-diastolic diameter
(LVEDD), LV end-systolic diameter (LVESD), LV end-diastolic vol-
ume (LVEDV), LV end-systolic volume (LVESV), LVEF, the mean and
systolic pressure in the pulmonary artery (PA). In addition, the
severity of MR and the presence of pathology of the cusps and
fibrous ring of the MV were assessed. The left atrium (LA) longitu-
dinal and transverse diameters were 49.6+6.3 and 63.6+7.8 mm,
respectively. LVESV and LVEDV were 161.2+40.7 and 69.1+23.1
ml, respectively. In the overwhelming majority of cases, LVEF was
preserved, but in 5 (9.4%) patients, it was less than 45%. Systolic
and mean PA pressures were 56.4+8.5 and 43.8£6.4 mm Hg, re-
spectively. Mild (grade 1) MR was not an indication for surgery, 22
(41.5%) patients had moderate (grade 2) MR, 13 (24.5%) — mod-
erate to severe (grade 3) MR, and 18 (34.0%) patients — severe
(grade 4) MR. A posterior, anterior, or bileaflet prolapse was ob-
served in 42 (79.2%), 7(13.3%) and 4 (7.5%) patients, respective-
ly. The preoperative diameter of the annulus fibrosus of the MV
was 38.1+4.1 mm. The preoperative echocardiography data of
patients before surgery are summarised in Table 2.

To assess the effectiveness of the reconstructive interven-
tion, a transoesophageal echocardiographic (TEE) transducer was
installed in all patients after induction of anaesthesia. After open-
ing the pericardium, the APS was harvested. The size of the col-
lected APS was 0.5x12 cm; then, the patch of APS was fixed in a
0.6% glutaraldehyde-buffered solution for 10 minutes.

Access to the heart was performed through a median ster-
notomy in 44 (83%) patients; video-assisted right-sided minitho-
racotomy (7-8 cm) was performed in 9 (17%) patients. In addi-
tion, the transatrial access to the MV was performed in 35 (66%)
patients, extended vertical transatrial septal approach to the MV
(according to Guirodon) was used in 9 (17%) cases, and 9 (17%)
patients operated via a right-sided mini-thoracotomy, atriotomy
was performed through the Waterston groove.

After the MV was approached, the entire MV apparatus was
then carefully inspected. The feasibility of repair was assessed

Table 2 The preoperative echocardiography data

Parameters Value

LA transverse/longitudinal diameter, mm 49.6+6.3/63.617.8

LVEDV, ml 161.2+40.7
LVESV, ml 69.1+23.1
LVEF, % 56.5+8.1
PA pressure: systolic/mean, mm Hg 56.4+8.5/43.816.4
1+ 0
MR Grade, n (%) 2* 22 (41.5)
3+ 13 (24.5)
4+ 18 (34.0)
PL 42 (79.2)
Prolapsing leaflets, n (%) AL 7 (13.3)
PL + AL 4(7.5)
®dunbposHoe KobLuo MK, mm 38.1+4.1

Notes: LA — left atrium; LVEDV — LV end-diastolic volume; LVESV — LV end-systolic

volume; LVEF — left ventricular ejection fraction; PA — pulmonary artery; PL —
posterior leaflet; AL — anterior leaflet
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NaLMeHToB, YpesaByXnpeacepaHbli paclMpeHHbIt Ha kKynon /1N (no
Guirodon) ucnonb3oBaH B AeBaTH (17%) cnyyasx v fesatv (17%) na-
LlMeHTaM, onepupoBaHHbIM Yepe3 MPaBOCTOPOHHIO MUHU-TOPaKo-
TOMUIO, MPUMEHSAIAcb aTpUoToMuaA no boposae Waterston.

Mocne ocywectenennsa goctyna kK MK 1 OLEHKM BO3MOXKHOCTU
BbIMOMIHEHUA PEKOHCTPYKTUBHOTO BMELIATeNbCTBa (Hanuume npo-
Nanca CTBOPOK 3a CYET OTPbIBA M YAJMHEHWA XOpA, Aunataumm ou-
6pO3HOro KoAblia), HakaAbiBau M-06pasHble LWBbI NIETEHOI SaBCa-
HOBOW HWUTbo pasmepom 2-0 no USP, nokpbiTolt nonmbytrpaTtom, Ha
dMbpo3HOE KoAbLLO, 3axBaTbiBas 30HY 3C U Bbile 06enx KoMUccyp Ha
1 cm (puc. 1), 4To NO3BONANO 0BNEMYUTL MAHUNYAALMM Ha CTBOPKaX
W NOAKNANaHHbIX CTPYKTYpax. PaccTosiHne Mexay LWBamm COCTaBAANO
0K0NOo 1 Mm, WnpmrHa wea — 5-7 mm.

BbinonHANach TPU- MAK KBAAPUAHTYNAPHAA PE3EKLIMA CerMeHTa
P2 (puc. 2), B pAge cnyyaeB NPOBOAMAACH UMMNAHTALLUA HEOXOPA U
nAvKauwa storo cermeHTa. Mpu BoBneyeHnn B npouecc MNC BbinonHsaA-
Y UMNNQHTALMIO €OUHUYHBIX MK TPYNN HEOXOPZ, C MOMOLLLbIO HUTH
u3 NT®3. [lokasaHo, 4To UMNAaHTaumus Heoxopg K 3C u/uaum MC se-
naetca apHeKTUBHON METOAMKOM, NO3BONAIOLLEN YCTPAHUTb Npoianc
CTBOPKM. ONMUCaHbl MHOTOUYUCIEHHbIE METOAbI BbINOAHEHUA AaHHOM
npoueaypsbl [8]. Hanbonee cnoXHbIM acnekTom UMNAaHTaLUKU Heo-
XOpA K cTBOpKam MK npu ero peKoOHCTPYKLMKW ABNAETCA onpeaeneHne
ONTUMaNbHOM [/IHbI. INOHCKUMM Kapauoxupypramu 6biia paspa-
60TaHa 1 BHeApPEHa B NPAKTUKY NPOCTas TEXHWMKA MMMNIAHTaLMN Heo-
XOPA, C UCTONb30BaHNMEM HOBOTO MHCTPYMEHTa — PeTPaKTopa CTBOPOK
MK, KOTOpbIi NO3BOAAET NIETKO PEryANPOBaTb ANNHY UMMNAHTUPYe-
MbIX MCKYCCTBEHHBIX X0pg, [9]. HecmoTps Ha BUAMMYIO CIOXKHOCTb Tex-
HUKM UMNAQHTaLMM HEOXOPA, €€ He TONbKO MOXKHO, HO U CceayeT B
0643aTeIbHOM NOPAJKE UCMO/b30BATb B KAYECTBE a/IbTEPHATUBHOTO
MeToZa pekoHcTpykumn NC MK [10].

Mocne pe3seKummn cermeHTa P2 LeN0CTHOCTb CTBOPKM BOCCTaHAB-
NIBanacb C NOMOLLBIO MAETEHOW NaBCaHOBOM HUTM pasmepom 4-0
no USP, nokpbiToit NonnbytMpatom, OTAeNbHbIMK Y3/10BbIMU LLIBAaMK
(puc. 3). Nanee npoBogunach rMapasandeckas npoba nyTém HarHe-
TaHWA CTePUIbHOTO GU3MONOTMYECKOrO PacTBOPa B NOAOCTb JIEBOMO
®enynouka B 06bEme ot 50 4o 80 mn AN oueHKU 3GPEKTUBHOCTM
KauecTBa BbINOMIHEHHOW Onepauuu. PEeKOHCTPYKUMA KnanaHa cuu-
Tanacb afeKBaTHOM, ecn OTCYTCTBOBaNA WM Oblna MUHUMANbHOW
peryprutauma u3 nonoctv JIXK yepes MK. lMocne nposegeHuna ru-
ZpaBnnyeckoi npobbl usmepanock GubposHoe KonbLo MK Ha 1 cm
BblLLE NepesHe KOMUCCypbl, fanee No 0CHOBaHMIO 3C BbiLLe 3a4HeN
Komuccypbl Ha 1 cm (paccTosiHue a-b). laHHOe paccTosiHWe MpPUHU-
manocb 3a gauHy (L) ANN (puc. 4). CpegHsas anvHa AMM coctaBuna
9,60,8 cm (0T 6 10 12 cm).

Puc. 1 HanoxceHue weos Ha ¢pubpo3Hoe Konblyo
Fig. 1 Suturing the annulus fibrosus

based on leaflet prolapse due to detachment and chordal elon-
gation, as well as dilatation of the annulus fibrosus. U- stitches
of 2-0 braided sutures of polyethylene terephthalate coated with
polybutyrate were placed on the annulus fibrosus at the base of
the PL and 1 cm above both commissures (Fig. 1). This facilitates
manipulations on the valves and subvalvular structures. Suture
spacing was 1 mm, and the stitch size was 5-7 mm.

Tri- or quadrangular resection of the P2 segment (Fig. 2); in
some cases, neochord implantation and plication of this segment
were performed. When AL was involved in the process, implan-
tation of single or multiple neochords was performed using PTFE
sutures. It has been proven that implantation of neochords to the
PL and/or AL is an effective technique to correct leaflet prolapse.
Numerous methods of performing this procedure have been de-
scribed [8]. The most challenging aspect of neochord reconstruc-
tive implantation to the MV leaflets is determining the optimal
length. A specially designed retractor for mitral leaflet retraction
was developed to adjust the lengths of the neochordae with na-
tive chordae (Senko Medical Instrument Manufacturing, Tokyo,
Japan) [9]. Despite the apparent complexity of the neochord im-
plantation technique, it is possible and necessary to use it as an
alternative method to reconstruct the MV AL [10].

After resectioning the P2 segment, the leaflet integrity was
restored using 4-0 braided sutures of polyethylene terephthalate
coated with polybutyrate with individual interrupted stitches (Fig.
3). After that, a hydraulic test was carried out by injecting a ster-
ile saline solution into the LV cavity in a volume of 50 to 80 ml
for the presence of MR. Valve repair was considered acceptable
if there was minimal regurgitation from the LV cavity through the
MV. After the hydraulic test, the MV fibrous ring was measured 1
c¢m above the anterior commissure, then along the PL base, 1 cm
above the posterior commissure by (distance a-b). This distance
was taken as the length (L) of the APS (Fig. 4). The average length
of the APS was 9.6+0.8 cm (6 to 12 cm).

Next, the APS was sutured with stitches that had previous-
ly been applied on the MV fibrous ring so that the pericardium’s
inner (serous) surface remained outward (Fig. 5). After the strip
was placed onto the MV annulus fibrosus, all the sutures were
tied, decreasing the MV fibrous ring anteroposterior diameter
(AP), significantly improving the leaflets coaptation (Fig. 6). Ac-
cording to Hata H et al (2015), one of the reasons for recurrent

Puc. 2 Tpu- unu K8adpuaHaynAPHAA pe3eKyus ceameHma P2
Fig. 2 Tri- or quadrangular resection of the P2 segment
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Puc. 3 BoccmaHosneHue yenocmHocmu CmeopKuU Y3/108bIMU WEAMU

Fig. 3 Restoration of the leaflet integrity with individual interrupted
stitches

Puc. 5 Vimnaanmauus Alll
Fig. 5 APS implantation

[Hanee AMMN npolmnBanack HATAMM, KOTOPbIE paHee bbln Hao-
eHbl Ha dnbpo3Hoe KonbLo MK Takum 0bpasom, utobbl AN napu-
eTa/IbHOM NOBEPXHOCTbIO Npuerana Kk ¢pubposHomy KonbLy (puc. 5).
3aTemM nosocka ¢UKcMpoBanach NyTEM 3aBA3blBaHUA HUTEN, 3a CYET
Yero NPoMCXoann0 yMeHbLUEHWe NepeaHesasHero pasmepa pubpos-
Horo Konbua MK, 4To 3HaunTenbHo ysennumsano koantauuio MNCu 3C
MK (puc. 6). Mo aaHHbIM Hata H et al (2015) ogHol U3 NpuunH pe-
umamea MH asnsetca pekoHcTpyKuma MK 6e3 Mcnonb3oBaHMA aHHY-
nonnactmkm [11]. OcHoBHas naes Hawel METOANKM aHHYIOMNNACTUKM
3aKNH0YAETCA B UCMONb30BAHUM Y BCEX NALLMEHTOB B KAYECTBE MATKOTO
onopHoro Kosbua AlM, 4To NO3BONAET CHU3UTb HArpy3Ky B 30He pe-
KOHCTPYKLMMU M YMEHBLWMUTD YacToTy peumnamsa MH.

Ha 3aKkntounTenbHOM 3Tane onepawyy NPOBOAMUIACH KOHTPO/Ib-
HaA rMapaBanYeckas Npoba, No pesynsLTaTam KOTOpPOW NPUHUMANOCh
OKOHYaTesIbHOE pelleHne 06 afeKBaTHOCTU peKoHCTPyKLmuK MK.

BmeluaTenbcTea Ha 3C BbinonHeHbl 41 (77,4%) naupenty, MC pe-
KOHCTpymMpoBanach B 7 (13,2%) cnyyasnx, M BMeLaTeNbCTBO Ha 06enx
CTBOPKax nposegeHo Natv (9,4%) 6onbHbiM. MoapobHas uHdopma-
LA 0 BMELLATeNbCTBAX HAa CTBOPKAX NpueeseHa B Tabn. 3.

Mpyn HannuMK 3HaUMMoON HegocTaTodHOCTM TK — 45 (84,9%) na-
LIMeHTaM BbINOMHAMAC WOBHAA aHHynonnactvka TK; paguoyactor-
Han MU30/1ALMA Npeacepamnii no metoamke «/labupuHT» nposegeHa 14
(26,4%) naumeHTam, a nepesasKa ywwka JIN — 15 (28,3%) 601bHbIM.
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Puc. 4 NamepeHue OnuHbl umnaaHmupyemod Al

Fig. 4 Measurement of the distance between anterior (a) and posterior
(b) commissures for APS implantation

Puc. 6 OkoH4YamernbHell 8UO KNGNAHA NOC/E PEKOHCMPYKUUU

Fig. 6 The outcome of the MV repair: all the sutures are tied, AP
diameter of MV annulus is reduced, the coaptation of the leaflets is
significantly improved

MR is MV repair without annuloplasty [11]. Therefore, the pro-
posed annuloplasty technique uses the APS as a soft annuloplasty
ring in all patients, reducing the stress on the MV repair area and
the frequency of MR recurrence.

At the final stage of the operation, a hydraulic control test
was carried out, and the test results were used to confirm the
adequacy of the MV repair.

Interventions on PL were performed in 41 (77.4%) patients,
AL was repaired in 7 (13.2%) cases, and intervention on both leaf-
lets was performed in five (9.4%) patients. Detailed information
on surgical methods of leaflet repair is provided in Table 3.

In case of significant TVI, suture TV annuloplasty was per-
formed in 45 (84.9%) patients; radiofrequency ablation of the
atria using the “Labyrinth” technique was performed in 14
(26.4%) patients, and LA appendage ligation — in 15 (28.3%) pa-
tients.

Cardiopulmonary bypass (CPB) duration was 107.7+11.9
minutes; myocardial ischemia duration — 81.2+12.7 min (exclud-
ing patients operated from a mini-access).

Statistical analysis was performed using Statistica 10.0 (Stat-
Soft Software, Tulsa, OK, USA) statistical software package. Con-
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Tabauya 3 Bmewamenscmea Ha CMBOPKAX U NOOKAANAHHbLIX CMPYK-
mypax

| Croopu,n(%)  Buasiowewarenscrs  n (%)
nAMKauma cermeHTa P2 14 (34,1%)
A P2 12 (29,3%
3C: 41 (77,4) peseKunsa cermeHTa ( 6)
M pesekums cermeHTa P2 12 (29,3%)
UMNAAHTaLMA HEOXOPA K 3(7,3%)
cermeHTy P2
navkaumsa cermeHTa A2 1(14,3%)
nc:7(13,2 =
( ) UMMAaHTaLMA HEOXOPA, K Cer: 6 (85,7%)
MeHTy A2
navkauma cermeHTos P2 n A2 2 (40%)
A pezekuya cermenTa P2
1(20%
A pesekuma cermenTa A2 (20%)
3C+1C: 5 (9,4) M pesekuma cermeHTa P2
MMNAaHTaLMA Heoxopa, K 1(20%)
cermeHTy A2
A pesekumA cermeHTa P2
MMNAAHTaUUA Heoxopa, K 1 (20%)

cermeHTy A2

Mpumeyanus: 3C — 3aaHAA CTBOPKa, MC — nepefHAA cTBOPKa, A — TpUaHrynApHas,
W - KkBagpuaHrynapHas

[AnTenbHOCTb MCKYCCTBEHHOTO KPOBOOOPALLEHUs CoCTaBWia
107,7£11,9 muH; Bpems uwemnun mnokapaa — 81,2+12,7 muH (ctoga
He BKJ/II0YEHbI NaLMEHTbI, ONepUpPOoBaHHbIe U3 MUHKM-LOCTYNA).

CratTuctnyeckan o06paboTka npeacTaBleHHOro  MmaTepuana
npoBoAMNach C MPUMEHEHWEM MaKeTa JIMLEH3MOHHbBIX MporpaMmm
«Statistica 10.0». KonnuectseHHble NpU3HaKK NpeacTaB/eHbl B pabo-
Te B BUAe M1SD, rae M — cpesHee apudmeTnyeckoe, SD — cTaHAapT-
HOe KBaApaTUYHOE OTKNOHeHue. Mpu OueHKe TAXKECTU COCTOAHMA U
CTEeNeHu pucKa passnTua peuyamsa MH mbl NpUHUMaNKU BO BHUMa-
HWe 06LenpUHATbIE KnacCcudUKaLmu.

PE3YNbLTATDI

locnuTanbHas NeTanbHOCTb OTCYTCTBOBaNA. Y 6O/bWKMHCTBA Na-
umeHToB (43; 81,1%) Ha MOMEHT BbINWUCKKM peryprutauma Ha MK ort-
cyTcTBOBaNa. Y 0AHOW 6O/bHOM 3aperncTpUpPoBaH CAyYyail paHHero
peunanea MH, NpUYMHOI KOTOPOI ABUACA OTPbIB O4HOW U3 HEOXOPA
oT cermeHTa A2, ogHaKo HecMoTpsA Ha 310, MP He npesbiwana Il cT., n
nauueHTKa B laHHOe BPeMA HaXOAMUTCA Nog, AMHAMUYECKUM Habto-
AeHvem. bonee nogpobHas oueHKa ctenedn MP go 1 nocne onepa-
LMW NpeAacTaBieHa B 1abn. 4.

MpvBOAMM NpUMeEpPbI YCMELIHOTO BbINOAHeHUA naacTukn MK.

KnnHunueckuit npumep 1. MaumenT H., 42 roaa, noctynun c
*Kanobamm Ha oAbILLKy Npu NErKoi GU3MYecKoit Harpyske 1 nepuoau-
YECcKM B MOKOE, OLLyLleHWe cepaLebuerns, nepebom B pabote cepga-
La, YyBCTBO AnckombopTa, nepuoamnyeckme 6onm B obnactv cepaua
CMMaIOLLEro XapaKkTepa, 06LLyto cnabocTb, bbICTPYO YTOMAAEMOCTb,

Tabauya 4 OyeHra cmeneHu MP 0o u nocse onepauuu

Mocne onepauun

n (%)
0 0 43 (81,1%)
1+ 0 9 (17%)
2+ 22 (41,5%) 1(1,9%)
3+ 13 (24,5%) 0
4+ 18 (34%) 0

Table 3 Surgical reconstruction methods on leaflets and subvalvular
structures

Leaflet, n (%) Surgical method n (%)
14 (34.1%)
12 (29.3%)

12 (29.3%)

P2 segment plication
A P2 segment resection
B P2 segment resection
implantation of neochords to

PL: 41 (77.%)

V)
the P2 segment Sz
A2 segment plication 1(14.3%)
AL: 7 (13.2%) implantation of neochords to o
the A2 segment 5758
A2-P2 segments plication 2 (40%)
A P2 segment resection
1(20%
A A2 segment resection ()
PLHAL: 5 (9.4%) H P2 sggment resection
implantation of neochords to 1(20%)
the A2 segment
AP2 segment resection
implantation of neochords to 1 (20%)

the A2 segment

Notes: PL— posterior leaflet; AL—anterior leaflet; A —triangular, Ml —quadriangular

tinuous values were expressed as meanzSD, where M is the arith-
metic mean, SD is the standard deviation. The generally accepted
classifications were used when evaluating the patient’s condition
and the risk of MR recurrence.

RESULTS

There was no in-hospital mortality observed. Most patients
(n=43, 81.1%) had no MR at the time of discharge. Unfortunately,
one patient had an early recurrence of MR, caused by the detach-
ment of one of the neochords from the A2 segment. However,
MR did not exceed grade Il, and the patient is currently under
dynamic observation. A more detailed evaluation of preoperative
and postoperative grades of MR is presented in Table 4.

The following examples of successful MV repair are provided.

Case 1. A 42-year-old male was admitted with complaints
of shortness of breath with mild exercise and occasionally at rest,
palpitations, irregular heartbeat, a feeling of discomfort, recur-
rent retrosternal pain of pressing nature, general weakness, rapid
fatigue, systolic blood pressure of 180 mm Hg. Echocardiography
results were as follows: severe MV insufficiency due to the annu-
lus fibrosus dilatation, prolapse of the A2 and P2 segments due to
chordal elongation, PL split between segments P1-P2 and P2-P3;
jet area to LA area ratio — 59%; vena contracta — 6 mm; LVEDV/
LVESV — 233/120 ml; LVEF — 49%. A diagnosis was made: DMVD
with MV insufficiency; relative TVI; HF 1IA, NYHA IIl. Surgical cor-

Table 4 Evaluation of preoperative and postoperative grades of MR

Preoperative Postoperative
MR grade np(%) n':%)
0 0 43 (81.1%)
1+ 0 9 (17%)
2+ 22 (41.5%) 1(1.9%)
3+ 13 (24.5%) 0
4+ 18 (34%) 0
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nosbiweHune cuctonnyeckoro Al o 180 mm Hg. Mo gaHHbIM IXOKT
MUMenu MecTo: BblpaxeHHasa HegocTtatouHocTb MK 3a cyéT paclumpe-
HMA PUOPO3HOro KoNbLA, NMponanca cermeHTos A2, P2, obycnosneH-
HOrO ya/IMHeHWeM xopa, pacliennerune 3C Ha rpaHuue cermeHTos P1-
P2 v P2-P3; oTHOwWeHMe naowaau peryprutaLumn K naowaam nesoro
npeacepams — 59%; vena contracta — 6 mm; KOO/KCO /1K — 233/120
mn; ®B — 49%. [inarHo3: AereHepaTUBHbIA MUTPaNbHbIVA MOPOK; He-
poctatouHoctb MK; oTHocuTenbHaa HegocTatodHocTb TK; HK 1A, K
Il. MaumeHTy BbICTaBNEHbI NOKA3aHMA K onepaLun B YCIOBUAX UCKYC-
CTBEHHOrO KpOBOOOPALLEHWA — KOppeKuuu HepoctatouHoctn MK.
PekoHcTpyKumsa MK BbinonHeHa No Npea/ioxKeHHOM HaMn MeTOAMKe.
Mocne cpefMHHOW CTEPHOTOMUM U3 MepefHel MOBEPXHOCTU Nepw-
KapAa BbIKpOeHa NoaocKa A/IMHOM He meHee 12 1 WMpuHON He me-
Hee 0,5 cm, maTtepuan purcuposanca B 0,6% pactsope ryTapoBoro
anbaernaa (akcnosuuma 10 muH), 3aTem Haxoamnca B EmkocTyr ¢ 0,9%
dr3monornyecknm pacTBOPOM X10pMAA HAaTPUA 4,0 MOMEHTA UCNOANb-
30BaHuA. [octyn K MK ocywectenéH yepes creHky I u mexnpea-
cepaHyto neperopogky. Peusua MK: umeetcs paclumpermne dnbpos-
HOro Konbla A0 4,5 cMm, CTBOPKM M3ObITOYHOM BEMUUHBI, GUBPO3HO
M3MeHeHbl, Nponanc cermeHToB A2 n P2 3a CYéT yanuHeHua Xxopa,
pacwenneHue 3C Ha rpaHuue cermeHTos P1-P2 n P2-P3. Pacwenne-
Hue 3C yLunTO ABYMA Y3/10BbIMU LUBAMM NNETEHOMN NaBCAHOBOMN HUTbIO
pasmepom 4-0 no USP, nokpbiTol nonnbytupatom. Mpu ruppasau-
ueckoil Mpobe WMeeTcs LEHTpanbHas peryprutaums. BbinosHeHa
UMNAAHTaLUMA 2 rpynn HeoXops, Kaxaan u3 2 netesb, K nepesHen u
3afiHel NanUANAPHBIM MbilILAM, Aanee cdopMUpoBaHbl 4 Heoxopabl
N PMKCMpoBaHbI y310BbiMK WBamK K NC MK B 30He npuKpenneHns
HaTUBHbIX XOpPA, NNETEHON NaBcaHOBOM HUTbLO pasmepom 4-0 no USP,
NOKPBITOM NoAnbyTMpaTom. M3mepeHo pacctosHue Ha 1 cm Bbiwe
obenx komuccyp no ocHosaHwuto 3C, KoTopoe coctasuio 10,5 cm. Ha
¢1bpo3HOE KonbLo B 06nacTi 3C ¢ 3aX040M Bbille 06enx Komuccyp
Ha 1,0 cm HanoxeHbl 10 M-06pasHbIX WBOB HA NPOKNAAKAX, Ha KOTO-
pbIX 1 UMMNIAHTUPOBAHA NOMOCKA U3 ayTonepuKapaa COOTBETCTBYHO-
Lero pasmepa no TMRNY MATKOro OMOPHOTO KonbLa. Mocne dukcaumm
NOJIOCKM M MNPOBEAEHWA TUAPABAUYECKON NpPobbl — peryprutaums
MUHUMANbHAA. YWMBaHWe MeXnpeAcepAHON NeperoposiKku U CTEHKN
MN. BoccTaHOBNEHWNE CEpPAEUHON AeATeNbHOCTU. MpKU KOHTPONbHOW
ypecnuwesogHoit IxoKI — peryprutauma Ha MK 0-1 cT. Ha 9-e nocne-
onepaLmMoHHble CYTKM, HaKaHyHe BbIMUCKM, MO AaHHbIM IxoKT: K40/
KCO NI¥ — 153/75 mn; ®B — 51%, peryprutauma Ha MK — 0- cT.
Knununyecknit npumep 2. MauypeHt ., 45 net, noctynun
C }Xan0bammn Ha yMePEHHYIO OZbILIKY NPpU BblpaxKeHHOW usnyeckon
Harpyske, oluylleHve cepauebuenns, anusogpl nepeboes B pabo-
Te cepaLua, NepuvoaMyeckn BO3HMKaloLLee YyBCTBO AucKombopTa B
061acTv cepaua, CHUNKeHne paboTocnocobHOCTH, BbICTPYHO yTOMASA-
emocTb. Mo AaHHbIM IXOKI MMeeTcA BblpakeHHaA HeA0CTaTOYHOCTb
MK 3a c4éT naHcucTonmnyeckoro nponanca 3C 8 30He cermeHTa P2-P3,
dbnotupyetca Kpait xopabl, nponanc MNC B 30He cermeHTa A2, dnoTu-
pyeTcs Kpaid xopapl. O6bEM peryprutauum B eBoe npeacepave — 54
Mn; vena contracta — 7 mm, KAO/KCO MK — 146/56 mn, ®B — 56%.
[narHo3: aereHepaTMBHbIA MWUTPAJIbHbIA MOPOK; HEAOCTAaTOYHOCTb
MK; cynpaseHTpuKynapHas akctpacuctonums; HK lIA, ©K I MaumneHTy
BbICTaB/MEHbI MOKa3aHMA K Koppekumn MK B yCNOBMAX MUCKYCCTBEH-
HOro KpoBoobpaLLeHWs. Onepauus BbINOJHEHA NO NPEAJIOKEHHOMY
cnocoby uyepes NPaBOCTOPOHHIO MUHWU-TOPAKOTOMUIO AJAMHON 7
cm B V mexpebepbe ¢ nepudepnyeckum nograYeHnemM annapata
MCKYCCTBEHHOTO KPOBOOOpalLeHus. B ycnoBusx napannenbHoii nep-
¢dy3nm nepukaps pacceyéH Ha 2 cMm Bbile AnMadparmanbHOrO Hepsa
W napannenbHo emy. M3 nepukapza BbIKPOEHa NOAOCKa A/MHOWM He
MeHee 12 v wupmHoW He meHee 0,5 cm, maTepuan ¢uKcupoBancs B
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rection of MV insufficiency in the setting of CPB was indicated.
The MV repair was performed according to the proposed tech-
nique. After a median sternotomy, a strip of at least 12 cm long
and at least 0.5 cm wide was cut out from the anterior surface
of the pericardium, submerged in a 0.6% glutaraldehyde solution
for 10 minutes. Then it was kept in 0.9% saline chloride solution
sodium until use. The MV was accessed through the RA wall and
the atrial septum. The entire MV apparatus was then careful-
ly inspected. There was dilatation of the annulus fibrosus up to
4.5 cm, and the leaflets were thickened, fibrotic, prolapse of the
A2 and P2 segments due to chordal elongation, PL split between
segments P1-P2 and P2-P3. PL split was sutured with two inter-
rupted stitches using 4-0 braided sutures of polyethylene tere-
phthalate coated with polybutyrate. There is central regurgitation
during the hydraulic test. Implantation of two sets of neochords
with two loops for each neochord to the anterior and posterior
papillary muscles was performed. Four neochords were formed
and fixed with interrupted sutures to the MV AL corresponding
to the anatomical location of native chords using 4-0 braided su-
tures of polyethylene terephthalate coated with polybutyrate.
The distance between anterior and posterior commissures mea-
sured 1 cm above both commissures along the PL base was 10.5
cm. 10 U-stitches reinforced with Teflon pledgets were placed
on the annulus in the area corresponding PL, 1 cm above both
commissures. An appropriately sized strip of the autopericardi-
um was implanted in the same place, serving as a soft supporting
frame. After fixing the strip and conducting a hydraulic test, the
observed regurgitation was minimal. Suturing of the interatrial
septum and the wall of the RA was performed. Restoration of car-
diac activity. To assess repair outcome, TEE was performed: MR
grades 0-1. On the 9" postoperative day, on the eve of discharge,
the echo results were as follows: LVEDV/LVESV — 153/75 ml; LVEF
—51%, MR grades 0-I.

Case 2. A 45-year-old male was admitted with moderate
shortness of breath complaints during severe physical exertion,
palpitations, recurrent chest discomfort, reduced performance,
and easy fatigability. Echogram showed a severe MV insuffi-
ciency due to pansystolic prolapse of the MV PL in the P2-P3
segments, floating-like chordal elongation, the AL prolapse in
the A2 segment. The regurgitation volume in the LA was 54 ml;
vena contracta — 7 mm, LVEDV/LVESV — 146/56 ml, LVEF — 56%.
The diagnosis was made: DMVD; MV insufficiency; supraven-
tricular extrasystole; HF IIA, NYHA Il. Surgical correction of MV
insufficiency in the setting of CPB was indicated. The operation
was performed according to the proposed method through
a right-sided mini-thoracotomy 7 cm long in the V intercostal
space with the peripheral setting of CPB. Under CPB, the peri-
cardium is dissected 2 cm above the phrenic nerve and paral-
lel to it. A strip of at least 12 cm long and at least 0.5 cm wide
was cut out of the pericardium; then, the patch of AP was sub-
merged in a 0.6% glutaraldehyde solution for 10 minutes. Then
it was kept in 0.9% saline chloride solution sodium until use. Ac-
cess to the MV was obtained via the LA through an incision in
the Waterston’s groove. On the MV inspection, myxomatous de-
generation of the leaflets, PL split between P2 and P3 segments
with prolapse of the P2 segment due to the chordal elongation
were observed. The P2 segment plication and suturing of the
split P2-P3 zone with two interrupted stitches using 4-0 braided
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0,6% pacTBOpe ryTapoBOro anbaernaa (skcnosmuma 10 mun), 3atem
Haxogwunca B émKoctvt ¢ 0,9% PpM3MoN0orMieckum pacTBOpPoOM Xaopnaa
HaTpuA 40 MOMEHTa ucnonb3osaHua. Joctyn K MK upes creHky JIMM
no 6oposgae BatepcroyHa-Kynu. Mpu pesusmumn MK nmeetcs MMKcoma-
TO3HOE U3MEHeHWe CTBOPOK, pacLuensieHne 3C Ha rpaHuLe CermeHToB
P2-P3 ¢ nponancom cermeHTa P2 3a CYET yanmMHeHnA xopd. Boinon-
HeHa NauKauma cermeHTa P2 1 ylwmsaHue paclienneHus 30Hbl P2-P3
[BYMA Y310BbIMM LUIBaMW NNETEHON NaBCAHOBOM HUTLIO Pa3mepom
4-0 no USP, nokpbIToit nonnbytnpatom. M3mepeHo paccTosiHue Ha
1 cm Bbiwe obenx Komuccyp no ocHosaHwuio 3C, KOTOpoe coCTaBMIO
8 cm. Ha ¢mbposHoe KonbLo B 0bnactv 3C ¢ 3axoa0m Bbie 0benx
Komuccyp Ha 10 mm HanoxeHbl 9 M-06pasHbIx LWBOB Ha NPOKAAAKaX,
NNETEHOW NAaBCaHOBOW HWUTLIO pasmepom 2-0 no USP, NokpbITol no-
NnbYTUPATOM, Ha KOTOPbIX M UMMIAHTMPOBaHA NONOCKA U3 ayTonepu-
KapZa COOTBETCTBYIOLLErO pa3mepa No TMNy MATKOrO OMOPHOIO KOJb-
ua. NMocne duKcaLMmM NONOCKU U NPOBEAEHUA TMAPABANYECKON NPO6bI
peryprutauma otcytctayeT. Ywwuto /M. BoccTaHOBNEHME cepaedHOM
[eATeNbHOCTM — CAMOCTOATE/IbHOE B CMHYCOBBIN PUTM C JOCTaTOUHOM
yactoTon. MpK KOHTPONbHOWM YpecnuuieBogHoin IxoKl — perypruta-
uma Ha MK O-I cT. Cnycta 10 cyToK nocne onepawym NaumeHT BbinucaH
B Y0BNETBOPUTENILHOM COCTOAHUW. Ha MOMEHT BbIMUCKM NO AaHHbIM
IxoKr: KAO/KCO K — 70/25 mn; ®B — 54%, peryprutauma Ha MK —
0-l cT., rpaAneHT fasneHus nuK./cp. — 9/2 mm Hg. MaumneHT exerogHo
NPOXOAMT KOHTPONbHOE 0bcnenosaHue. Pesynbtat IxoKI cnycta non-
Topa roaa: peryprutauma Ha MK otcytcteyet, KAO/KCO K — 101/33
mn, ®B —63%.

Mocne npumeHeHUA Halwen METOAMKM Y NALMEHTOB C AereHe-
patmBHoi MH Hab0AaN0Ch 3HAUUTENIbHOE YMEHbLLEHME PAa3MEpPOB
NN, KOO v KCO. ®B ocTaBanacb Takow e, Kak 4o onepauuun. OgHako
MWUKOBbIN rpaaneHT fasneHna Ha MK He npesbiwan 10 mm Hg. Mog-
pobHas uHbopmauma o auHamuke IxoKl nokasateneit fo u nocne
onepaluu npeacTasaeHa B Taba. 5.

[ocneonepaunoHHble OCNOXKHEHWA B BUAE HapyLleHWa pUtma
Mo TMNY NapoKcuamos GUbpUANALMM/TpeneTaHna Npeacepanin ume-
v mectoy 7 (13,5%) naumeHTos, rpagmeHT Ha BbixogHoM oTtaene /XK
(13 n 28 Hg) — y 2 (3,8%), cepfieyHas HeLOCTaTOYHOCTb (AUTENbHARA
nwemus muokapaa) —y 1 (1,9%), MP 2+ (otpbiB Heoxopapl oT NC) —y 1
(1,9%), peumansupytowwmii rmapotopakc —y 1 (1,9%) u napes npasoro
Kynona auadparmbl —y 2 (3,8%) 60/bHbIX (NALMEHTbI, ONepUpPOBaH-
Hble U3 MUHW-A0CTYNa).

Tabauya 5 [JuHamuka IxoKI nokazameneli 0o u nocse onepayuu

sutures of polyethylene terephthalate coated with polybutyr-
ate were performed. The distance between anterior and pos-
terior commissures measured 1 cm above both commissures
along the PL base was 8 cm. 9 U-stitches reinforced with Teflon
pledgets were placed on the annulus in the area correspond-
ing PL, 1 cm above both commissures. An appropriately sized
strip of the autopericardium was implanted in the same place,
serving as a soft supporting frame. After fixing the strip and con-
ducting a hydraulic test, no regurgitation was observed. The LA
was sutured. Restoration of cardiac activity: independent cardi-
ac activity, sinus rhythm with sufficient heartbeat rate. To assess
repair outcome, TEE was performed: MR grades 0-l. The patient
was discharged on the 10t day after the operation in a satisfac-
tory condition. The following echocardiogram results were re-
corded at the time of discharge: LVEDV/LVESV — 70/25 ml; LVEF
— 54%, MR grades 0-l, pressure gradient peak/mean — 9/2 mm
Hg. The patient is followed-up annually. A year and a half later,
the echocardiography results were as follows: no MR, LVEDV/
LVESV - 101/33 ml, LVEF — 63%.

The MV repair techniques in patients with DMVD can sig-
nificantly decrease the LA size, LVEDV and LVESV. LVEF remained
the same as before the operation. However, the peak pressure
gradient across the MV did not exceed 10 mm Hg. Detailed com-
parisons of pre- and postoperative echocardiography data are
presented in Table 5.

Postoperative rhythm disturbances including atrial fibrilla-
tion/atrial flutter were observed in 7 (13.5%) patients, in 2 (3.8%)
patients, LV outflow tract pressure gradients were 13 and 28 mm
Hg, HF (due to chronic myocardial ischemia) —in 1 (1.9%), MR 2+
(due to detachment of the neochord from AL) —in 1 (1.9%), re-
current hydrothorax — in 1 (1.9%) and right hemidiaphragm pa-
ralysis — in 2 (3.8%) patients (in patients operated on from the
mini-access).

DiscussSION

Currently, MV prolapse is the most common cause of MV
insufficiency in industrially developed countries, which is associ-
ated with a high level of morbidity and mortality [1, 5]. In recent
decades, repair has been the method of choice in treating MV

JIMN nonepeyYHuK/aNNHHUK, MM 49,6+6,3/63,6+7,8 38,2+4,5/50,8+9,9 p<0,05
KOO, mn 161,2+40,7 108,2+28,2 p<0,05
KCO, mn 69,1+23,1 48,7+16,8 p<0,05
DB, % 56,5+8,1 55,65,5 p>0,05

lpaAneHT NMKOoBbIN/cpegHnii, mm Hg

- 7,242,5/2,8+1,1 -

Mpumeyanus: NN - nesoe npeacepame, KAO — KOHeuHbI anactonmyecknii 06bém, KCO — KOHEUHbIW cUcTONMYecKMii 06bEM, DB — ppakLya Bbibpoca

Table 5 Comparisons of preoperative and postoperative echocardiography data

Parameters Preoperative Postoperative p

LA transverse/longitudinal diameter, mm 49.6+6.3/63.617.8 38.2+4.5/50.849.9 p<0.05
LVEDV, ml 161.2+40.7 108.2+28.2 p<0.05
LVESV, ml 69.1+23.1 48.7+16.8 p<0.05
LVEF, % 56.51+8.1 55.615.5 p>0.05

Pressure gradient peak/mean, mm Hg - 7.242.5/2.8+1.1
Notes: LA — left atrium; LVEDV — LV end-diastolic volume; LVESV — LV end-systolic volume; LVEF — left ventricular ejection fraction
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OBCYXAEHUE

B HacToswwee Bpems nponanc MK — Hanbonee Yactas NpuunHa
MH B MHAYCTPUaNbHO Pa3BUTLIX CTPAHaX, KOTOPbIM CBA3AH C BbICO-
KMM ypoBHeM 3aboneBaemocTi U cmeptHocTv [1, 5]. B nocnegtue
[eCATUNETUA PEKOHCTPYKLUMA ABNAETCA METOLOM Bblbopa B e4eHun
nponanca MK, no3sonsas yaydwmnTs reoMeTpmio U pyHKumto JIXK v no-
BbICUTb OTAANEHHYIO BbIXKMBAEMOCTb MaLMeHTOB [3].

B Poccum ponsa onepaumii N0 KOPPEKLMU AereHepaTUBHBIX No-
POKOB B CTPYKType NMpPMOBPeTEHHbIX MOPOKOB cepAua B nocieaHune
rofbl TaK}Ke MMeeT TeHAEHLMIO K POCTy: Mo AaHHbIM bokepua J1A, Tya-
Kosoli Pl (2013), 8 2010 r. oHa cocTasuna 26,5%, 8 2011 r.— 31,3%, B
2012 r. - 39,6% (mona peBmaTuyeckmx nopokos B 2012 r. 47,2%) [4].

WUTanbaHckummn aBTopammn — Salvador L et al (2014) — 6bina
npea/ioXKeHa MeToamMKa npumeHeHus AA ¢ ucnonb3oBaHuem wabno-
HOB AN ¢mbpo3Horo Konbla MK, pasmepbl KOTOPbIX NOABMpPaNUCh,
MCXOAA M3 NNOLLAAM NOBEPXHOCTU Tea NaumeHTa. bblin npoaHanm-
3MPOBAHbI OTAANEHHbIE pe3ynbTaTbl feveHns MH, obycnosneHHowm
[lereHepaTMBHbIMM Mopokamu (434 naupeHTa) U UHOEKLMOHHBIM
sHAoKapauTom (44 naumenTa) ¢ 1988 no 2006 rr. CpeaHuid Bo3pacT
60nbHbIX cocTaBun 54,3111,3 (ot 15 go 77) roga. Nponanc MC, 3C u
obenx cTBopoK npucytcteoBan y 32 (6,6%), 241 (49,6%), n 213 (43,8%)
NaLMeHTOB COOTBETCTBEHHO. KIMHMYecKoe HabatoaeHWe bbino 3aBep-
weHo Ha 100% npu cpegHem cpoke HabatoaeHua 6,5 net. locnuTanb-
HaA neTanbHOCTbL cocTaBuna 1% (5 cmepTeit); 0bLwan 1 oTaaNéHHan
netanbHocTb — 7,6% 1 3,9% (37 1 19 cmepTeit) cooTBeTcTBEHHO. KpK-
Bble KannaHa-Melepa 419 obLiel BbIXKMBAEMOCTM M cBObOAa OT no-
BTOPHOrO BMeLLaTenbCcTBa yepes 15 et (20 cayyaes) cocTasuan 86%
1 93% cooTBeTCTBEHHO. 15-n1eTHAA cBoboga oT peumnamsa MP 1 3H-
[okapguTa coctasuna 86% u 97% cootsetcTBeHHO. KanbumHo3 AlMM
W TemMO/IM3 He BbIAB/EHbI HW Pasy, NPu NOBTOPHbLIX ONEPALMAX Nepu-
KapZ, OKa3blBa/CA NOKPbITbIM FAAKMM CNOEM TKaHM [2].

AA no3BO/IAET COXPaHMTb aHATOMMYECKUe U GU3NONOTNYECKMe
XapPaKTEPUCTUKM KOMbL@ KAanaHa, NpegoTBpallas MMNAAHTaLMIO
MHOPOAHOro MaTtepuana. OcOBeHHO 3TO aKTya/lbHO Yy MONOABIX Ma-
LIMEHTOB WM NALMEHTOB C UHPEKLMOHHBIM SHAOKAPAMTOM. [JaHHbIN
MeTOoZ, KoppeKLmu MP 3a 60/1bLLOI NEepUos, BPEMEHW NOKa3an Xopo-
LY OTAANEHHYIO BbIXKMBAEMOCTb M HU3KME NOKa3aTesIM KianaH-CBs-
3aHHbIX OCNOXKHEHUN [7].

AyTtonepuKapg, npu naactuke MK yalle BCero MCnonb3yeTcs Kak
MONOCKA, HO BOMNPOC 06 onTMManbHOCTM gaunHbl AMM 4o cux nop ocTa-
&TcA OTKPbITbIM. OZLHM aBTOPbI OPUEHTUPYIOTCA Ha paccTosHWE B Aga
nasnbLa, apyrie 6epyT 3a OCHOBY A/MHY NepeaHen cTBopkn MK nan
nsameputenb Carpentier-Edwards. Ucxogsa m3 KoHuenumu Bollingo Ka-
CaTeNbHO runepKopperLmn ¢prubposHoro Kosbua MK y naumeHToB ¢
¢dyHKUMOHanbHOM MH v annataumoHHo Kapanomuonatueii Calafiore
A et al (2020) npumeHanu 6onee KOPOTKUE NONOCKM NEpPUKapaa Ans
KoppeKumn MH y naumeHToB, KOTOPbIM, N0 MHEHUMIO aBTOPOB, Liene-
coobpa3Ha CBepXpeayKTUBHAA aHHYNONAACTMKA 3a4HEN NONYOKPYK-
HocTM ¢nbpo3Horo Kosbla MK [12]. OHM NpeanonoXkuau, Y4to GuK-
CMPOBaHHAA [/IMHA NepUKapaa MOXKET AaTb OXuAaemble, XopoLine
remMoAMHaMMYecKMe pesy/bTaTbl, YTO NOMOXKET CTaHAAPTU3MPOBATb
pasmep AlI, He3aBMCMMO OT NOBEPXHOCTM Tena naumeHTa. B gaHHoe
nccnefosaHue 6ol BKAOYEH 31 maumeHT, KoTopomy ¢ mapTta 2001
no mau 2002 rogpbl 6bina BbINONHEHA aHHYIOMAACTAKA 3a4HEN nony-
oKpyHocTH MK ¢ ncnonbsoBaHuem AMM GpUKcMpoBaHHOM ANMHbI — 4
cm. B 19 cnyyanx HegocTaTouHocTb MK 6bina GpyHKUMOHaNbHOM, y 12
NauMeHTOB OHa MMENA ULIEMMYECKYIO 3TUONOTUIO. MHTpaonepaLmoH-
HO OCYLLECTB/A/IM 3a60p Y4acTKa cCOBCTBEHHOTO NepuKapaa, puKkcupo-
Basn B TeueHue 15 muH B8 0,625% pacTBope ryTapanbaernaa, a 3atem
NPOMbIBa/IM B TPEX Pa3/INYHbIX BaHHAX C GU3MONOTMYECKMM PaCTBO-
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prolapse, restoring LV geometry and improving LV function while
increasing the long-term survival of the patients [3].

In Russia, the volumes of reconstructive operations for de-
generative disease among acquired heart valve defects in recent
years also tends to increase: according to Bockeria LA, Gudkova-
ya RG (2013), in 2010 it was 26.5%, in 2011 — 31.3%, in 2012 —
39.6% (the volumes of rheumatic heart valve disease in 2012 was
47.2%) [4].

Salvador L et al (2014) proposed an AA technique using cal-
lipers for the MV annulus fibrosus, the sizes of which were se-
lected based on the patient’s body surface area. The authors also
analysed the long-term MV insufficiency treatment outcomes
caused by degenerative disease (434 patients) and infective en-
docarditis (44 patients) between 1988 and 2006. The mean age
of the patients was 54.3+11.3 (range 15-77 years). The AL, PL and
both valves prolapse were present in 32 (6.6%), 241 (49.6%), and
213 (43.8%) patients, respectively. Clinical follow-up was 100%
complete with a mean follow-up of 6.5 years. In-hospital mortali-
ty was 1% among inpatients (5 patients); all-cause and long-term
mortality — 7.6% and 3.9% (37 and 19 deaths), respectively. Ka-
plan-Meier curves for overall survival and freedom from reoper-
ation after 15 years (20 cases) were 86% and 93%, respectively.
The 15-year freedom from recurrent MR and endocarditis were
86% and 97%, respectively. Calcification of AA and hemolysis
were not detected even once; during reoperations, the pericardi-
um was covered with a smooth layer of tissue [2].

AA preserves the anatomical and physiological characteris-
tics of the valve ring, avoiding the use of foreign material. This
is especially true in young patients or patients with infective en-
docarditis. This method of MR correction over a long period has
shown good long-term survival and low rates of valve-related
complications [7].

Autopericardium in MV plasty is most often used as a strip,
but the question of the optimal length of the APS is still open.
Some authors are guided by a distance of two fingers; others
use the length of the MV AL or the Carpentier sizer. Based on
the Bollingo concept regarding the overcorrecting of the MV
fibrous ring with functional MR patients and dilated cardiomy-
opathy, Calafiore A et al (2020) used shorter pericardial strips
to correct MR in patients who, according to the authors, would
benefit from overreductive annuloplasty of the posterior half of
the annulus [12]. They expected that a fixed pericardial length
could provide good hemodynamic results that would help stan-
dardise the size of the APS, regardless of the patient’s body sur-
face. This study population comprised 31 patients who under-
went annuloplasty of the posterior half of the MV using an APS
of a fixed length of 4 cm between March 2001 and May 2002.
In 19 cases, MV insufficiency was functional; in 12 patients, it
had an ischemic aetiology. Intraoperatively, a patch of the au-
tologous pericardium was harvested, submerged in a 0.625%
glutaraldehyde solution for 15 min, and then rinsed with saline
solution three times for a total of 15 min. A strip of the peri-
cardium sized 1.0x5.0 cm was cut out and folded in half. Four
centimetres were measured with a ruler, and each was marked
with a sterile marker. In addition to MV plasty, 7 patients under-
went correction of MV insufficiency, 19 — coronary artery bypass
grafting, 5 — aortic valve replacement, 4 — ascending aortic re-
placement, and 3 — atriobiventricular pacemaker implantation.
There was no in-hospital 30-day postoperative mortality. After
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POM, MO 5 MMH B KaxXZoW. Bbikpansanu nonocky pasmepamm 1x5 cm,
CKNafblBanM nononam. Yetbipe caHTUMETPA OTMEPAIUCH C MOMOLLbIO
JIHEVKHM, U KaXKAbIN U3 HUX OTMEYANCA CTEPUIbHBIM MapKEPOM.
Nomumo nnactvkmn MK, 7 naupeHTam bbina BbINOSHEHA KOppeKuus
HepocTtatoyHocTH TK, 19 — KopoHapHOoe LWYHTUPOBaHMWeE, 5 — NpoTesun-
poBaHWe aopTasbHOrO KnanaHa, 4 — nNpoTe3npoBaHue BOCXOAALLEN
aopTbl U 3 — UMN/IAHTALMA aTPMOBUBEHTPUKYNIAPHOO KapAMOCTUMY-
natopa. Cpeav onepnpoBaHHbIX 30-4HEBHAA N€TaNIbHOCTb OTCYTCTBO-
Basa. Mocne npoBeAEHHOM aHHYNOMNNACTUKM NaoLwaab otBepctna MK
OblNa yaOBNETBOPUTENBHOW, KaK U CPEAHWI rpagmeHT [12].

Mcnonb3oBaHve aytonepukapaa ANAa YMeHblueHuA 3agHei
NONYOKPYKHOCTU drnbposHoro KonbLa MK MmeeT HeKoTopble npeu-
MyLLecTBa. 3Ta npoueaypa He TpebyeT 3aTpaT M NIETKO BOCMPOU3BO-
AVMa B onepaumoHHon. Kpome Toro, rmbKocTb M anactmyHocTb Al
NOAAEPKUBAET GU3MONOTUYECKME ABUKEHWA GUOPO3HOro Kosbla
MK. EAMHCTBEHHan TexHMYecKas npobieMa — 3T0 BEPOATHOCTb Ypes-
MEPHOro yMeHblueHWA GUbPO3HOro Ko/blLia, MOCKONBKY ayTonepu-
KapA, BO3MOXKHO NepeTAHyTb NPy 3aBA3bIBaHUM LWIBOB. YTobbI pelumnTb
3Ty Npobaemy, aBTOPbI YBENUYUIM KONMYECTBO LUBOB TakM 06pasom,
4TOObI KaXK bl CAHTUMETP NEPUKApAA COAepHKan OT TPEX A0 YeTbIPEX
M3 HUX. ITO NO3BO/IUAO M3bEKaTb «COOPUBAHUA» NepPUKapaa Npu 3a-
BA3bIBAHWW LLIBOB, TaK KaK pacCTOAHME MeXAY [BYMA KOHLAMM LLOB-
HOro MaTeprana CoCTaBAANO 2 MM AN MEHbLLE.

Mcnonb3osaHue Al BO3MOXHO He TONbKO Y B3POC/IbIX NaLMeH-
TOB, HO W Y fieTel, 0 YEM CBUAETENbCTBYET UccneposaHue Hetzer R et
al (2008) n3 bepanHcKol KAMHUKK Herzzentrum [13]. B xoae AaHHOM
paboTbl aBTOPbI MPOBOAMAM OLEHKY PaHHUX U OTAANEHHbIX pe3y/bTa-
TOB, @ TaKKe aHaM3MpPoBanu csoboay OT NOBTOPHOIO BMeLLaTeNbCTBA
nocae pekoHCTPyKUMn MK ¢ cnonb3oBaHMeM pasiMyHbIX CTaHAAPT-
HbIX U MOAMOULMPOBAHHBIX METOAMK B nepuog ¢ 1987 no aekabpb
2006 rr. y 111 peteit (cpeaHuin BospacT 7,515,9 neT) ¢ BPOKAEHHDI-
MM 1 NpUobpeTéHHbIMK 3aboneBaHnamu MK. HegoctatouHocte MK
6bina npeobnagatoLeit natopusmonorneli 8 80% ciyyaes. locnutans-
HaA NeTaNbHOCTb coctasuna 4,5%, a otganéHHaa — 7,3%. AkTyapHas
BbIXXMBAeMOCTb B TeyeHue 10 neT nocne onepaumu coctasuna 77,4%,
aKTyapHas Bbl}X1BaeMOCTb 6e3 NOBTOPHOro BMeLLaTeIbCTBa B CPOKM
£0 15 net—79,2%. Ceoboaa ot npotesnpoBaHus MK 1 noBTopHOM pe-
KOHCTPYKLMK Ha NpoTaxeHumn 19 net coctasuna 81,8+7,5% v 91+1,5%
COOTBETCTBEHHO. XOpOoLUKMe pe3y/bTaTbl Oblin AOCTUTHYTLI, Bnarogapa
TLWATENBHON CTPYKTYPHO-GYHKLUMOHANLHOM OLEHKe KnamaHa, OTKa-
3y OT NPMMEHEHMA OMOPHbIX KOJeL, U NPOTe30B KNanaHoB cepaua, a
TaKKe UCNO/Ib30BAHMIO LUIMPOKOrO CMEKTPA METOL0B PEKOHCTPYKLMM
MK, afanTMpoBaHHbIX K KOHKPETHOMY MaLMEeHTY, OXBaTblBAOLLMX
BCE CTPYKTYPHble KOMMOHEHTbl nopaxeHna MK. ABTopbl npuwan K
3aK/IIOYEHWMIO, YTO PEKOHCTPYKuMA MK y feteid ¢ Mcnosb3oBaHem
Pa3/IMYHBIX XMPYPrUYECKUX MeToaMK obecneynBaeT yaoBAETBOPU-
Te/NbHble pe3y/bTaTbl PaHHel M OTAANEHHON BbIXKMBAEMOCTM, YAy4-
LIAA KAMHUYECKUI UCXOA MPU HU3KOW YacToTe NOBTOPHBIX ONepauyit.

Ha npoTAXeHnn JONTroro BpeMeHn ayTonepuKakpa, Kak HaTue-
HblIl, TaK U CTabUAN3UPOBAHHDIN PA3NNYHBIMU XMMUYECKMMU METOAQ-
MM, MPUMEHANCA CepPLAEYHO-COCYANCTbIMU XMPYPraMn MHOTUX CTPaH
L1 KOPPEKLMU Pas3/IMYHO KnanaHHoM natonoruu [14].

Cyabby nepuKapananbHbIxX 3anaaT, GUKCUMPOBaHHBIX B pacTBope
rayTapanbiernga v UCnonb3yowWwmxca ANa peKoHCTpyKuMn MK, nsy-
yanm Chauvaud S et al [15]. OueHKa MopdONOrMYECKOro COCTOAHNA
nepuKkapAnanbHblX 3anaaT BbIMNOAHANACE MHTPAOMEPALMOHHO MpuU
NMOBTOPHbIX OMepaumax, a Takke ¢ nomoubto IxoKl B oTganéHHOM
nepvoge. MepuKapa Npu 3TOM BbIFALEN MAAKUM C POBHOM NoBepX-
HOCTbIO.

HeobpaboTaHHbI (HaTMBHbINA) MepuKaph, NPUMEHsemMbli B
PEKOHCTPYKTUBHOW XMPYPrum 3abonesaHnii cepaua, MMeeT pag npe-

annuloplasty, the MV area was within an acceptable range, as
well as the mean gradient [12].

The use of the autopericardium to reduce the posterior
half of the MV annulus has some advantages. This procedure is
cost-effective and easily reproducible. In addition, the flexibility
and elasticity of the APS preserve the physiological motion of the
mitral annulus. The only technical issue is the possibility of ex-
cessive reductions in the annulus since the autopericardium can
be overtightened when the sutures are tied. To solve this prob-
lem, the authors increased the number of sutures so that each
centimetre of the pericardium contains three to four. This avoid-
ed infolding or “wrinkling” of the pericardium when the sutures
were tied since the distance between the two ends of the suture
material was 2 mm or less.

The use of APS is possible in adult and paediatric patients, as
evidenced by the study of Hetzer R et al (2008) [13]. The authors
evaluated the early and long-term results and freedom from re-
operation after various standard and modified MV reconstruction
techniques between June 1987 and December 2006. The study
population comprised 111 children (mean age 7.5+5.9 years)
with congenital and acquired diseases of MV. MV insufficiency
was predominant in 80% of cases. In-hospital mortality was 4.5%,
and long-term mortality was 7.3%. Within 10 years after surgery,
the actuarial survival rate was 77.4%, and the 15-year reopera-
tion-free actuarial survival rate was 79.2%. The freedom from
MV replacement and reoperation for 19 years was 81.8+7.5%
and 91.0+1.5%, respectively. Good results were achieved due to
a thorough structural and functional assessment of the valve, the
rejection of the use of annuloplasty rings and prostheses of the
heart valves, and the use of a wide range of patient-tailored MV
reconstruction techniques, covering all affected structural com-
ponents of MV. The authors concluded that various MV recon-
structive surgical techniques in children provide satisfactory early
and long-term survival results, improving clinical outcomes with a
low rate of reoperations.

For a long time, autopericardium, both native and stabilised
by various chemical methods, has been used worldwide to cor-
rect various valvular defects [14].

The evolution of pericardial patches fixed in a glutaralde-
hyde solution and used for MV reconstruction was studied by
Chauvaud S et al [15]. Assessment of the morphological changes
of the pericardial patches was performed intraoperatively during
reoperations and also by using echocardiography in the long-
term period. At the same time, the pericardium appearance was
smooth with a flat surface.

Untreated (native) pericardium, used in reconstructive heart
surgery, has some advantages, including availability, the possibili-
ty of chemical stabilisation, sufficient density, good mechanical
properties, high resistance to infection in comparison with syn-
thetic materials and implants, significantly reducing the risk of
biodegeneration and recurrence of infection. The use is justified
in terms of thrombosis or hemolysis prevention. Considering that
the pericardium is harvested in the same patient undergoing the
implantation, developing an immune response to the tissue is ex-
cluded. Despite all the above advantages, the use of the untreated
pericardium is limited due to some reasons, in particular: there is
a possibility of wrinkling when it is used in the right heart or, con-
versely, overstretching (aneurysmal dilatation) when used in areas
with high hemodynamic loads (left heart, ascending aorta) [16].
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MMYLLLECTB, K KOTOPbIM OTHOCATCA: AOCTYNHOCTb, BO3MOXKHOCTb XMMM-
YecKkoW CcTabunmsaumm, AOCTaTouHas MAOTHOCTb, XOPOLIME MEXaHW-
YEeCKMe CBOMCTBA, BbICOKas YCTOMUMBOCTb K MHOEKLMU B CPaBHEHWUM
C CUMHTETUYECKMMM MaTepuanaMn U UMMIAHTaMK, YTO 3HAUYUTEIBHO
CHUKAET puUcK broaereHepaLmmn 1 peumnanea nHoekumu. Ero npume-
HEHWe OMpPaBAAHO C TOYKM 3PEHUA Pa3BUTUA TPOMOO30B MW reMONN-
3a. MpUHMMas BO BHUMaHWUE TO, 4TO 3a60p NepUKapAa BbINOAHAETCA Y
TOrO e NaLMEHTa, KOTOPOMY U BYAET BbINONHEHA €TI0 UMIMIAHTALLMUA,
UCK/IOYAETCA Pa3BUTME UMMYHHOTO OTBETA HAa TKaHb. HecmoTps Ha
BCE BbILIEU3/IOKEHHBIE MPEUMYLLECTBA, UCNO/b30BaHUEe Heobpabo-
TaHHOTO MepuKapga OrpaHUYeHo, B CBA3M C PAAOM MPUYMH, B YacT-
HOCTU: UMEETCHA BEPOATHOCTb CMOPLLMBAHWUA NPU MPUMEHEHWU €70 B
NpaBblX OTAENAX CEPALA UM, HA0BOPOT, NepepacTaKeHUs (aHeBpu3-
MaTUYECKOE BbINAYMBAHWE) NMPU UCTIO/Ib30BAHUM B 30HAX C BbICOKMMMU
reMoZMHaMUYECKMMM Harpy3Kkamu (neBble OTAeNbl CepALa, BOCXOAS-
was aoprta) [16].

Pe3eKuya CTBOPKM U PEKOHCTPYKLMA C UCMONb30BaHUEM HEO-
xopz, ABNATCA 3GPEKTUBHBIMU METOAAMM NIEYEHUA LETEHEPATUBHO-
ro nponanca 3C MK. Oba meToga CHuKatoT YyacToTy peumnavsa MH. Pe-
KOHCTPYKLMA C MPUMEHEHUEM HEOXOpZ MO3BOAAET WCMO/b30BaTh
KO/bLLA 19 aHHYNONNACTUKM Bonbluero pasmepa, 4to obecneymsaet
6onee HU3KMEe TPAHCMUTPA/IbHbIE rPaaueHTbl [17].

3AKNIOYEHUE

Mcnonb3oBaHe mMoaMOULMPOBAHHOW HAaMU METOAMKM aHHY-
nonnactmkm MK nonockoit U3 ayTonepukapga y nauueHToB C Aere-
HepaTMBHLIMM MOPOKaMM MO3BO/IAET AAEKBATHO CTabWUM3MPOBaTb
¢dnbpo3Hoe KonbLo. TexHWMKa aHHYNONAACTUKM NIEerKo BOCNPOU3BOAM-
Ma M aHAaTOMMYHA, Tak Kak Al noNHOCTbIO NOBTOPAET reoOMeTpPUIo
¢nbposHoro konbua MK. B HacTosllee BpemA Hamu MpPOBOAMTCA
uccnefoBaHve CpesHeoAaNEHHbIX CPAaBHUTEbHBIX PE3Y/IbTaToOB WC-
nonb3oBaHuA Al 1 pas3sMyHbIX MOAeNel ONOPHbIX Konel,. Xopolune
HernocpeacTBeHHbIe Pe3y/bTaTbl MO3BOAAT C ONTUMMU3MOM CMOTPETb
B byayLuee.

Leaflet resection and reconstruction using neochords are ef-
fective methods of treating degenerative prolapse of the MV PL.
Both techniques reduce the recurrence rate of MV insufficiency.
In addition, neochord reconstruction allows for larger annuloplas-
ty rings, resulting in lower transmitral gradients [17].

CONCLUSION

Our modified MV annuloplasty with an autopericardial
strip in patients with degenerative defects makes it possible to
stabilise the annulus fibrosus adequately. Furthermore, the an-
nuloplasty technique is easily reproducible from an anatomical
point of view since the APS completely repeats the geometry of
the annulus fibrosus of the MV. Currently, we are conducting a
study of medium-range comparative results of using the APS and
various models of annuloplasty rings. However, good immediate
results allow us to be optimistic about the future.
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