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PeaykunoHHas aHHynonnacTuka ¢puépo3Horo Konbua
ayTonepuKappoM Npu XUPYPruyeckoM JeuyeHum
HeAO0CTaTOMHOCTM MUTpPaNbHOro KaanaHa

A.B. CotHukos, M.B. MenbHukos, A.M. butuesa, 3.A. KonMakos

CeBepo-3anafHblil rocyaapCcTBEHHbIA MeAUUMHCKUA yHuBepcuTeT uM. W.A. MeunukoBa, CankT-leTepbypr, Poccus

06ocHosaHue. HecMoTps Ha LUMPOKOE MPUMEHEHWE OMOPHBIX KOMEL, NpU XMPYPrUYECKOM NEYeHUM NaLMeHTOB C Helo-
CTaTOYHOCTbI0 MUTPaNbHOIO KianaHa u aunaraumen ero ¢Gubpo3Horo Konbla HayyHble UCCnefoBaHUA B 3Toi obnacTu npo-
LONMKAKTCS.

Llen uccnedosaHus — w3yunThb brKKalLKMe M OTAANEHHbIE Pe3yNbTaTbl PEAYKUMOHHOW aHHYNOMIACTUKW MUTPANIbHOM
KnanaHa nofocKom 13 ayTonepuKapaa pacyeTHOW A/IWHbI.

Mamepuanel u Memodel. B vccnefoBaHumn ocHoBHy0 rpynny coctaBun 21 naumeHT (cpepHumin Bospact 60,9 + 4,3 roaa,
MeHWMH — 23,8 %) ¢ HepsoCTaTOYHOCTLI0 MUTPAJIbHOTO KianaHa pasfiMyHoro reHesa ¢ aunatauven ¢pubposHoro Kosbua.
CyxkeHne GubPO3HOro KonbLia B X0[e PEKOHCTPYKLMW KIlanaHa BbIMOIHWIM NYTEM UMMIAHTaLMK MOOCKM U3 ayTonepuKapaa
PacyeTHOM ASMHbI M0 33[HUM [BYM TPETAM €r0 OKPYXHOCTW Y3/10BbIMIA FOPU3OHTANBHBIMY LWBaMU. [LIMHA NOIOCKU paccym-
TaHa Mo OpUrMHaNbHOW METOAMKE, COMMAacHO JaHHbIM, NONYYEHHBIM B X04e [00MNEPaLMOHHON YpeCnMLLEBOAHON 3XOKapAo-
rpacdum, no gopmyne 2/3m - D (Mm), roe D — cywecTBytowas AnnHa nepeaHeii CTBOPKM MUTPabHOMO KianaHa B CpeAvHHOMN
yacTU OT MecTa NpUKpenseHus CTBOPKU K ¢nbpo3HoMy Konbly Ao cBobogHoro Kpas B 30He cerMeHTa A2. KoHTponbHyto
rpynny coctasunm 38 naumMeHToB C HeLOCTATOUYHOCTbIO MUTPANbHOMO KilanaHa HepeBMaTUYecKoro reHesa (CpefHW Bospact
591 + 3,5 ropa, eHwmH — 23,7 %), y KOTOpbIX YKPEerieHne U CyeHne Gubpo3HOro KonbLa BbIMOSHWIM NONOCKOM U3 Miie-
TEHOrO COCYAMCTOro MpoTe3a PUKCMPOBAHHOW MIMHBI 55 MM. B 06eux rpynnax nomumo cyxenus ¢mbposHoro KonbLa Tak-
K€ NpOoBeNM Apyrve BUAbI NNACTUKM KanaHa (LUOBHYI0 NNACcTUKY CTBOPOK, YaCTUYHYI0 PE3EKLIMI0 CTBOPOK, UX KOMBUHaLMIO)
W COYeTaHHbIE NpoLenypbl (KOPOHapHOE LUYHTUPOBaHWE, NNACTUKY NOCTUHAAPKTHLIX aHEBPU3M JIEBOTO JKENYA0UKa).

Pesynemamel. MNoateepxaeHa 6€30MacHOCTb M HALEKHOCTb PELYKLMOHHOW aHHYNONNACTUKM MMTPabHOMO KJlanaHa
MpW aHHYN03KTa3uu. B cpokm Habniopenns fo 8 net (cpepsHui cpok 3,5 + 0,7 roaa) peumamBbl 3HaUMMON MUTPAsIbHOW pe-
rypryTaumm C NoKasaHusMU K NMOBTOPHOM omepaummn B 0benx rpynnax He 3aduxcupoBaHbl. B ocHoBHOM rpynne nauueHTam
BbINONIHEHa bonee TOYHas aHaTOMUYECKas KOPPEKLMA KlanaHa, YeM B KOHTPOJIbHOM rpynne.

Bbigodel. B cTaTbe OCBeLLEHbI CyLIECTBYIOLIME METOAbI YKPEnaeHnss GpubposHOro Kombla, X [OCTOMHCTBA W HefoCTaT-
Ku. Mpepnaraemblit cnocob peayKUMOHHON aHHYMOMAACTMKM MUTPaNbHOMO KianaHa MofoCKoM M3 ayTonepuKapaa pacyeTHoM
OJIMHBI NO3BONISIET BbINOSHUTD HAJEXHYI0 M BE30MacHyl0 KOpPEKLMIO pacLLMpeHHoro ¢pmbpo3Horo KonbLa npu MUTPasbHOM
He[oCTaTouYHOCTH.

KnioueBble cioBa: MUTpasibHas peryprutaums; NnacTuka MUTPanbHOMo KiarnaHa; onepaums Ha OTKPLITOM CepALE; aHHYNO3K-
Taswsi; ayTonepuKapa.
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Reductive annuloplasty with autopericardium
in surgical treatment of mitral insufficiency

Artem V. Sotnikov, Michail V. Melnikov, Anna M. Bitieva, Eduard A. Kolmakov

North-Western State Medical University named after I.I. Mechnikov, Saint Petershurg, Russia

BACKGROUND: Despite the widespread usage of all-type rings in the surgical treatment of patients with mitral valve
insufficiency (MV) and dilatation of its fibrous annulus, the researches on this topic are in progress.

AIM: To study the short- and long-term results of narrowing annuloplasty of the MV utilizing an autopericardium strip of
calculated length.

MATERIALS AND METHODS: The study group consisted of 21 patients (average age 60.9 + 4.3 years, women 23.8 %) with
MV insufficiency of non-rheumatic ethiology. The narrowing of the fibrous annulus during valve reconstruction has been per-
formed along with the posterior 2/3 of their circle using interrupted horizontal sutures. With those sutures, an autopericardial
strip of the calculated length has been secured to the annulus. The length of the strip has been calculated according to the
original method, according to the data obtained during preoperative transesophageal echocardiography. The length of the strip
was 2/3m - D (mm), where D — the existing length of the anterior leaflet of the MV in the middle portion from the fibrous
annulus to the free edge in the zone of the A2 segment. The control group consisted of 38 patients with non-rheumatic MV in-
sufficiency (average age 59.1 + 3.5 years, women 23.7 %); the strengthening and narrowing of the fibrous annulus have been
performed using a strip made from a wicker vascular prosthesis. The length was 55 mm, equal for all the patients. In both
groups, in addition to the narrowing of the fibrous annulus, other types of mitral valve-sparing surgery (partial resection of
MV leaflets, suture leaflets techniques, their combination) and combined procedures (coronary bypass surgery, left ventricle
reconstructions for postinfarction aneurysms) have been also performed.

RESULTS: In the studied groups, the safety and reliability of the performed restrictive MV annuloplasty procedures have
been demonstrated. During the follow-up period up to 8 years (average 3.5 + 0.7 years), there was no recurrence of sig-
nificant mitral regurgitation, which would require repeated surgery in both groups. Narrowing annuloplasty of the fibrous
annulus of MV with a strip from the autopericardium of an individual calculated length allows to perform a more accurate
anatomical correction of the valve compared with the control group. The existing methods of mitral annuloplasty, their advan-
tages and disadvantages are discussed.

CONCLUSIONS: The proposed method of restrictive annuloplasty of the MV with an autopericardial strip of the calculated
length allows to perform a reliable and safe correction of the dilated fibrous annulus in patients with mitral insufficiency
during valve-preserving operations.

Keywords: mitral regurgitation; mitral valve repair; open-heart surgery; annuloectasia; autopericardium.
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Table 1. Clinical characteristics of the studied patients groups
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BEA
I R AR FEA SR 4 BEHKFE, p
(n=21) (n=38)
SRR, % 60.9 + 4.3 59.1+3.5 >0.05
7P, n (%) 5(23.8) 9(23.7) >0.05
S ETT-TITI, n (%) 13 (61.9) 25 (65.8) >0.05
SO, n (%) 8(38.1) 16 (42.1) >0.05
BEIRIE, n (%) 6 (28.6) 10 (26.3) >0.05
et ZEMENT, n (%) 2(95) 379 >0.05
O LEEE), n (%) 1 (52.4) 14 (36.8) >0.05
Grade I CHF, n (%) 0 0 >0.05
Grade IT CHF, n (%) 4 (19.0) 11(28.9) >0.05
Grade I11 CHF, n (%) 15 (71.4) 24 (63.2) >0.05
Grade IV CHF, n (%) 2 (9.6) 3(79) >0.05
FC CHF [11°F35{E 2902 2802 >0.05
e 7 o )
M Eh 775 A FIMVER =, n (%) 21 (100.0) 38 (100.0) >0.05
ST, % 597 £ 4.6 55.5+5.3 >0.05
e BRI, =K 56.1+ 3.6 569+ 1.9 >0.05
LR, =K 48.4 £33 438+23 0.03
MVIEA BAR (ERAIR30-3522K (1)) , =K 39.1+3.1 376 +2.4 >0.05
JRBh K T, Z KRR R 53.9 + 74 L14 + 44 >0.05

7 MK2 —J3M, FCRINAET IS, CHEZ MG ML 555
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Fig. 1. Schematic illustration of a two-chamber plane of the heart
when performing transesophageal echocardiography, necessary to
determine the length of the median part of the anterior mitral valve
leaflet: the measurement is carried out from the fibrous annulus to
the free edge of the leaflet in the A2 segment. LV — left ventricle,
LA — left atrium, ALMV — the anterior leaflet of the mitral valve
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Fig. 2. Mitral valve. Viewed from the operator’s side. There is a dila-
tion of the fibrous annulus; the cusps do not close; lengthening of the
P2 segment of the posterior cusp. Diagram of the anterior mitral valve
leaflet: D — target fibrous annulus diameter after implantation of an
autopericardial strip; ALMV — the anterior leaflet of the mitral valve;
P1, P2, P3 — segments of the posterior leaflet of the mitral valve
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BP2UIBR IR S TEA o ALMVSE ZJRIERTIH s PL, P2, P3j&
TOIE B AP H OV RS

Fig. 3. Sutured mitral annulus and sutured autopericardial strip.
The width of the strip is 5 mm; the length of the strip is calculated
according to the formula. On the fibrous ring of the mitral valve,
single horizontal sutures from a braided synthetic thread 2/0 are
imposed, which are then sutured through a strip of autopericar-
dium. Valvuloplasty in the form of resection of the lengthened
P2 segment of the posterior leaflet of the MV is presented as an
example of simultaneous intervention on the valves. ALMV — the
anterior leaflet of the mitral valve; P1, P2, P3 — segments of the
posterior leaflet of the mitral valve; AP — a strip from the auto-
pericardium
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Fig. 4. An autopericardial strip is implanted; the interrupted su-
tures are tied. The final view of the mitral valve after correction
of the concomitant pathology of the posterior leaflet (in this case,
resection of the segment P2 of the posterior leaflet) and narrowing
of the dilated fibrous annulus by implantation of a strip from the
autopericardium of the estimated length. ALMV — the anterior
leaflet of the mitral valve; P1, P2, P3 — segments of the posterior
leaflet of the mitral valve; AP — a strip from the autopericardium

) T I 7 1 K B B 43 0l 5 3 = oK
302 K-63% K. 35 K-T4Z K, 10 K-84%
KAFN45 2 K-9522 K o Kt Al N ] W (1 p T 44 28
M2/0G Mg a4k, IWENVGE =2 K S
IAEMVIFI A 4ERR |, FFack 8 2 AN IE A XK
T AEOLT, 78 IR v Bl 5 T 28 10 £ B 9
PG UIBRIE MR SR g 2635 I =
HAED NFHT-95685 4% (£2) .
O T TR A Y el L3R 2.

Vol 13 (4) 2021

Herald of North-Western State Medical University
named after |I. Mechnikov

PR LT 4EIR Y 5K FIMV_E HEAT (R B R ) B 2 T
REF, FARIRAEBR T AT —F
H14.7%, XTHEZH N44.7% (p<0.05) . KZ ¥k
HIR B TMVARERHRIE (B 4828 B AR
S A TN Ao I —— el IR Bk A
A

TESE TR T B BRI LA R KR A 20O TS
SINBRFIERR TS, 37 TiEh 4 B A 08)
Bk A, X R AT A I AR IS, 4 3
W HEHHRTIH 2 3l (SAMZEAE) FR B B2 TR E
R, FEAPEEIIES.

H20144F Ak, TAT—BE 4 H—FE %01
Tk (R FEER) 456 S MR A f5 a2 20
B 2%, LATIBIAG I 3F ARE[B], B 12 A A SERRIERE T
XMOTERIA . MRS — RS, BERIEINA
FAE R AR, 1A B E brbrifEfb 22,0 - 3. 019 H
b FARNNHE, BiEmEILE R . £
G5 SR, 18 B Bt g T & AR T

CRURIDHE, BTURYDPEBIA LIRS -

g3
FRAEA G F- 5 FE 1 3 B A, LA A
PR T R B MVIRRE A A R (3D .
ERAH, BIHBTRS, MRPEE P OshE, S5ARFME
AEEG, A0S T BRI B O A0S KN B TN
(FE R, OE A0 5 R /NA8. 443, 33
43.1£2. 72K, LEOERIEFTKIER/N-M56.11+3.6
F53.3£2.6% K, fEXT A H-M43.842. 33

R0 U I 42 77 67 i
Table 2. Full range of performed open heart surgeries
BEA
THe R P FEH SR BEHKFE, p
(n=21) (n=138)
L HIAE /NI R IEARMK,  n (%) 3(14.3) 17(44.7) 0.02
BALIAHIE AR S RIEAR 45
A B ARTIBR —BMVIE -, n (%) 12 (57.1) 14 (36.8) >0.05
MKEE & PR LA, n (%) 5(23.8) 2 (5.3) 0.03
MKEE & O AR R BB A BN 5 BT A, n (%) 1(4.8) 5(13.1) >0.05
[7]) B 27 T A I 2

OB B D HDIRA, n (%) 11 (52.4) 14 (36.8) >0.05
TERBIKFERRTA, n %) 8(38.1) 16 (42.1) >0.05
ZRIEE, n (%) 3(14.3) 4 (10.5) >0.05
JeaU B REBE S BRI BT TR, n (%) 1(4.8) 3(79) >0.05
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Table 3. Brief characteristics of the early postoperative period according to the clinical, laboratory tests, and instrumental control

BEA
T PRAF R FEH SR BEMKFE, p
(n=21) (n=138)
R FHnlneE, 2/ 410 + 140 480 + 180 >0.05
R ML R NHL n (%) 4 (19.0) 8 (21.0) >0.05
ARJE N LIiE SR LE A, h 3.1+13 53+13 0.045
FEEE W40 by A BE 1], R 17+0.2 23+04 0.02
ARG 2tk E ThREE M, n (%) 2 (95) 4 (10.5) >0.05
ARG B H SR M =4, n %) 1(4.7) 1(2.6) >0.05
BEREAET- 2, n (%) 0(0) 1(2.6) >0.05
ARG T-10K (1788 75 0 3 P E A
ety =S, % 576 +5.3 53.3+6.0 >0.05
Fe R IR, =K 43.1£27 40.9+1.8 >0.05
e BRI, 2K 53.3+2.6 £99 + 3.4 >0.05
IEENK R T7, KK R 36.2+3.6 36.5+27 >0.05
tEEMCHR L, n (%) 2 (95) 12 (31.6) 0.05
MC B[RS e BB, K AR ) 25+05 3.6+07 0.04
F ARG T- 10K [ AR M3 2 F bk
HAanf, <1097t 8.0+13 9410 0.045
Mg, <107 A7+ 246.8 +39.9 3077 +31.7 0.009
MR, £ 85+05 8.6+ 0.4 >0.05
MR, <109 AT+ 0.2+0.0 0.3+0.0 0.009
ML ANARFR AR, % 170 + 0.3 16.4 0.1 0.0007
H R0 B, % 62.8 £3.7 65.8+2.9 >0.05
WER, % 22.6 +3.6 20.1+23 >0.05
HAZAMA, % 104+10 96+0.9 >0.05
WE R R A, % 3.6+07 41+08 >0.05
WEHR LRI, % 0.6+0.2 0402 >0.05
VR, AantihE, <107 AT 52+ 1.1 63+08 0.03
IREGHM, ZEXTEE, <109/ ATF 17+0.2 1902 >0.05
BAZAAML, AR ECE, <10 A T 0.8+0.2 0.9 +0.1 >0.05
WERRPE R, Aax TS <100 AT 03+00 0.4+0.1 0.03
CR M EAKT QEH0-525/TH , Z5/T+ 296 + 74 63.4+18.8 0.002

7 MVARE 20

40.941. 85K H156.9+1.9%549.9+3.4%K) , /)
Febriein IE R (B4 N53.947.44336.2£3.6
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HoA S5 RN GRERAN/ BRI 1A 2

F A B FH ARG HUE S TR, N B

P95 T PEIX—F SRR TR ISP
i M SR O IR B (R TV R A AR A
FR B 7 0o sl R s (9. 5%%731.6%) , %+
FRAHAALL, fE B, TN EMVIIREAR 4
R A2 3R 00 25 R AR, T3 T 0 i B R 3 PRI
(2.5%F3. 62 KFRAE) o Ko T-HEEMVEE S 1 R,

DOl https://doi.org/10.17816/mechnikov83711



ORIGINAL RESEARCH

Ra AJa KL 3838 17 AR L

Vol 13 (4) 2021

Herald of North-Western State Medical University
named after |I. Mechnikov

Table 4. Severity of chronic heart failure in the long-term period after surgery
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