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YTo Takoe nmpoJianc MUTPAJIbHOIO KJanaHa?

IIposianc MUTPAJBLHOIO KJIANMAHA — CUCTOJIMYECKOE BHIOYXaHHUE OJHOM WJIM 00eUX MUTPAIbHBIX CTBOPOK B JIIT.

MUTPanbHbLIA KNanaH 8
HOpMe

KPOBOTOK

Mponanc muTpansHOro KnanaHa

KPOBOTOK



INUIEMHUOJIOTUA

 [Ilaronorus pacnpoctpanena cpeau 1-2,5% nacenenus (Freed LA, Levy D, Levine
RA, Larson MG, Evans JC, Fuller DL, Lehman B, Benjamin EJ. Prevalence and
clinical outcome of mitral-valve prolapse. N Engl J Med. 1999 Jul 1)

* [Ilo MHCHHIO MHOTHX CIICHHUAIMCTOB, B MUPC HE CYIICCTBYCT IMMOJTHOICHHBIX
CBeJeHMi O pacipoCTPaAaHCHHOCTH KJIAIIAHHBIX ITOPOKOB CEpAlld, B CBA3H C YCM

HCO6XOI[I/IMO IMPOBCACHHUC 17100a7IbHOTO SIMUACMHOJIIOI'HYCCKOI'O UCCIICAOBAHUA.

* PacnpocTpaHeHHOCTh MUTPAIIBHOM PEryPruTalUuu B coueTaHnu ¢ mponarncom MK,
o gaHHbIM J. Chikwe, cocTaBisieT 2—6% B nomyJasiuu

Knunnueckue pekomennanuu. [Iponarnc murpansHoro kinamana. 2016



Knaccupukanusa IIMK

IepBUYHBbIT Bropu4nblii
* BpoxaeHHOE HapylIeHUE * KopoHapHas marosiorus
COCIMHUTEIIbHOW TKaHU » XpoHuyeckas peBmaruuecaasi 00J€3Hb
cepaua

* Kapaunomuonaruu
* Muokapaur
* BpoxIeHHBIE NOPOKHU CepLa

* TpaBMmbl IpyIHOMN KJIETKU U JP




IHaTo10rMyYecKkue M3MEHEHU A

* lccedyeHHble MUTPAJIbHBIE KIIANIAHBI Y MTALIUEHTOB C MUTPAJIBHBIM ITPOJIAIICOM U 3HAYUTEIBLHON
MUTPAJIILHOU PETYPruTalueii UMEIr 3HAUUTEIIbHOE YBeJINYeHre II0IIAAN [TOBEPXHOCTHU KaK
nepeaHen, Tak u 3aHei cTBOpok MK.

* IIpu rUCTONOrUYECKOM UCCIIEIOBAaHUH OOHAPYKHUBAIOT HCTOHYEHHE KOJLJIATeHOBOr0 (puOpo3HOIo
CJIOSl CTBOPOK, OT KOTOPOTO 3aBUCHUT UX CTPYKTYpPHas LETOCTHOCTD, COITPOBOKIAOIIEECS
YTOJIIEHUEM I'y0UaToro ¢Jiosi ¢ OTJIOKEHHEM MYKOUIHOI0 (MUKCOMATO3HOI0) BelleCTBa

° PaBMepBI MUTPAJIBHOTO KOJIbIId YBEJINYUBAKTCH, CYXOXKUJIbHBIC XOPAbI 4aCTO OBIBaIOT TOHKHMMU,
YAJIMHCHHBIMU 1 Pa3OpBaHHbIMM.

* Ilaronoruyeckue UCCIEIOBaHUs MTOKA3AIH, YTO MPOJIAIIC OTPAHUYMBACTCS 3aJHEW CTBOPKOM
B 67% ciyudaes, niepenneit crBopkoi B 10% cimydyaeB u ooenmu cTBOpkamu B 23% cirydaes.

Boudoulas KD, Pitsis AA, Mazzaferri EL, Gumina RJ, Triposkiadis F, Boudoulas H. Floppy mitral valve/mitral
valve prolapse: A complex entity with multiple genotypes and phenotypes. Prog Cardiovasc Dis. 2020 May-Jun;63



ITaTosioroanaromu4veckas KapTHuHa

Robbins and Cotran PATHOLOGIC BASIS OF DISEASE Eighth Edition 2016

Hopmanbnsiii (I') 1 mukcomato3Hnbii (/1)
MUTPATbHBIN KJanaH (OKpalMBaHue 1Mo
MoBary; KoJlJIareH OKpaliMBaeTcs B
YKEJITBIN LIBET, 3JIaCTUH — B YEPHBIN,
MPOTEOTIMKAHbI — B CUHHUI). B
MHUKCOMATO3HBIX KJIallaHaX KoJlareH
(¢bubOpo3HOI TKAHU PHIXJIBIA U
HEOPTraHU30BAHHBIN, NPOTEOTTTMKAHBI ()
OTKJIAJIbIBAIOTCS B T'yOUaTOM CJIO€,
AJNIACTHH B MPEACEPIUN HE OPTAHU30BAH.



DudporTacTUIECKAS HEA0CTATOUHOCTD (1)

* MuTpanbHbIi KanaH ¢ PUOPO3TACTUYECKON HEAOCTATOYHOCTh XapAKTEPU3YETCSA
HCTOHYEHHEM CTBOPOK, YTO, KaK IOJIATalOT, CBSA3aHO C HAPYIICHUEM 00pa30BaHUs
COCAUHUTEIBHON TKAaHU, C T1E(QUIIMTOM KOJUIAr€Ha, 3JIACTUHA U IPOTEONNIMKAHOB.

* XapakTepHO YAJIMHEHUE U Pa3pbiB CYXO0:KUJIbHBIX XOPA.

* OnHako Ha ypOBHE MpoJIarca CETMEHTa CTBOPKUA OOHAPYKUBAIOTCS JIOKAJIbHbIE
U3MEHEeHMs Kak npu 0ose3nu bapJoy.

* UYeTKol ruCcTOIOTMYECKON pa3HUIBI MEXKTY (PUOpO3TacTHYECKas HEAOCTATOUHOCTD U
0osie3Hb10 bapnoy He ObLI10 OOHAPYKEHO

* «Crpecc-dpaxkTop»?

van Wijngaarden AL, Kruithof BPT, Vinella T, Barge-Schaapveld DQCM, Ajmone Marsan N.
Characterization of Degenerative Mitral Valve Disease: Differences between Fibroelastic
Deficiency and Barlow's Disease. J Cardiovasc Dev Dis. 2021 Feb 22



DudpolITacTHIECKAS HEAOCTATOUYHOCTD (2)

Fibroelastic Deficiency Barlow’s Disease

Clinical Characteristics

Age of onset Older (=60 years) Young (<60 years)
History No history of murmur Usually a long history of murmur
Duration of the disease Months Years to decades
Auscultation Holosystolic murmur Midsystolic click and late-systolic murmur

Echocardiographic Characteristics/Surgical Inspection and Approach

Single segment (usually posterior) prolapse (flail) due to chordal rupture : ) . . g .
Diffuse excessive valve tissue with multiple segments, bi-leaflet prolapse

Leaflets Thickened leaflet tissue (when present) is limited to the level of the prolapsing segment g
Thickened leaflets

Thin/normal leaflet tissue in non-prolapsing segments

Severe annular dilatation

: Normal of moderate annular dilatation Calcifications could be present
Annulus

No calcifications Mitral annular disjunction

Systolic outward motion during systole (curling)
: Elongated or ruptured
Chordae Chordal rupture of the involved segment : . i
Thickened and/or calcified

Repair approach Respect tissue (annuloplasty and neochord implantation) Resect tissue (annuloplasty, resection and sliding, neochord implantation)

van Wijngaarden AL, Kruithof BPT, Vinella T, Barge-Schaapveld DQCM, Ajmone Marsan N.
Characterization of Degenerative Mitral Valve Disease: Differences between Fibroelastic
Deficiency and Barlow's Disease. J Cardiovasc Dev Dis. 2021 Feb 22



JAM3bIOHKIMS KOJIbIA MUTPAJBLHOIO KjiaanaHa. Yto 31o?

* JIM3BIOHKIMS KOJIbIIa MUTPABHOTO KJlallaHa
IpeACTaBIsseT COOOM U3MEHEHHE
MPOCTPAHCTBEHHOTO OTHOIICHUS MEXTY
CTEHKOM JICBOTO TPEeCEePIUsl, TPUKPEIIIICHUEM
CTBOPOK MUTPAJIbHOTO KJIallaHa M BEpXHEH
JaCThIO CTEHKH JICBOTO JKEIIyI0UYKa

* [IpoUCXOIUT pa3zbeAUHEHUE HOPMAIBHOMN
KOJIBLIEBOM CTPYKTYPbl MUTPAJIBHOIO KJIAllaHa U
3aJ(Hs1 CTBOPKA MUTPAJILHOIO KJlalaHa
AHOMAJIbHO MPUKPEIUISIETCSA HEMOCPEICTBEHHO K
CTEHKE JIEBOTO MpPEACEPAUs

Esgayagh B, Sabl?ag A, Antoine C, Benfari G, Batista R, Yang LT, Maalquf J, Thapa P, Hiemstra YL, Tomsic A, Gripari P, van Wijngaarden AL, van der Pas SL, Palmen M, Klautz
A§1W3tham S, Michelena HI, Enpquez-Sarano M. The Mitral Annular D1s1unct10n of RIJM, Pepi M, Bax JJ, Delgado V, Marsan NA. Evolution from mitral annular dysfunction to
Mitral Valve Prolapse: Presentation and Outcome. JACC Cardiovasc Imaging. 2021 Jun 10 severe mitral regurgitation in Barlow's disease. Interact Cardiovasc Thorac Surg. 2021 Apr 19



HNuTepec k mpodiieMe TM3BIOHKIUA KOJIbIA MUTPAJBHOIO KJIANIAHA

Mitral disjunction

94 pesynbrara
Ho...

1986 2021




1986. HoBble npeacTaBiieHUs 0 IATOreHe3e MPOJIanca MUTPAJIbLHOI0 KJIANAHA.

[Iposnaric MUTpaJIBHOTO KJIallaHa

Kansimmao3 xoaba
MUTPAIBHOTO KJIallaHa

Cepana u3 rpynisl
TOJIBKO C JU3BIOHKIIUEH
MUTpPaAJIBLHOrO KJIarnaHa
OBLIU OT 3HAYUTEIHHO
0oJiee MOJIO/ION TPYMIIBI
JIMII, YeM cep/ilia C
IIPOJIaIICOM MUTPAJILHOIO
KJIamnaHa.

JIM3BIOKIINS KOJIbIIa MUTPAITBHOTO
KJIaraHa

NORMAL
PeBmarnueckuii mopok cepjia

Cepana 6e3 mopaxeHus
MHTPAJLHOI0 KilaaHa

Hutchins GM, Moore GW, Skoog DK. The association of floppy mitral valve with
disjunction of the mitral annulus fibrosus. N Engl J Med. 1986 Feb 27
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HoBsble moaxoabl B N3YYCHHUH BOIIpoOCa

* IlepBoe ncciegoBaHue ¢ UCIOIb30BAaHUEM dXOKapauorpaduu

e 287 mauueHTOB C Pa3JIMYHOM CTENCHbKO MUKCOMATO3HOM JICTCHEPAIIUN

* 67 IMaIMeHTOB C TAMKEJ0H CTENEHBIO

* JIM3BbIOHKIMA Y OCHOBAHUS 3aJJHEN CTBOPKHU Y 98% MaIMEHTOB C TSXKEJIOW CTETIEHBIO

* AHaJOrHYHOE COCTOSIHUE HAOMIOAIOCh TOJIBKO Y 9% C Jerkoil U cpeHer CTENEeHbIO TIKECTH

* IIpensioxeHbl NONPABKU B ONIEPATUBHOW TEXHUKE

Eriksson MJ, Bitkover CY, Omran AS, David TE, Ivanov J, Ali MJ, Woo A, Siu SC,
Rakowski H. Mitral annular disjunction in advanced myxomatous mitral valve disease:
echocardiographic detection and surgical correction. J Am Soc Echocardiogr. 2005 Oct;18



EcThb Jin cBSI3b ¢ perypruramnuei?

* PerpocnektuBHO n3yyeHo 1439 nmanuenTtoB (cpeanuii Bo3pact 65 + 17 met, 58% MyX4uH).

e Dxokapavorpaguueckue napaMmeTpbl CPaBHUBAIUCH MEXKIY MallMEeHTAMM C JU3bIOHKIMEH KOJIbIla MUTPAJIbHOTO
KJ1armaHa u 0e3.

* 125 canyuaes (8,7%) ¢ IU3BbIOHKIUEH KOJIblla MUTPAJIbHOTO KianaHa, u3 KoTopsix 15 (12%) takxke nmenu [IMK.

* UYucno namuentos ¢ [IMK B rpymie ¢ AM3bIOHKIIMEHN KOJIbIIa MUTPAILHOTO KjlallaHa ObLIO 3HAYUTEIbHO OOJIbIIIe,
4yeM B TpyIine 0e3 IU3bIOHKIIMU KOJIblla MUTpalIbHOTO KianaHa (p <0,0001).

* CreneHb MUTPAJILHON PErypruTaAlUu CYyIIECTBEHHO HE Pa3/iMYaIaACh MEKAY ABYMS IPyNIIaAMU.

Konda T, Tani T, Suganuma N, Nakamura H, Sumida T, Fujii Y, Kawai J, Kitai T,
Kim K, Kaji S, Furukawa Y. The analysis of mitral annular disjunction detected by
echocardiography and comparison with previously reported pathological data. J
Echocardiogr. 2017 Dec;15



Evolution from mitral annular dysfunction to severe mitral
regurgitation in Barlow’s disease (1)

Clinical and echocardiographic characteristics of patients

Clinical characteristics

Controls (N=59)

BD (first TTE, N = 64)

P-alue

Age (years), mean = SD Sax+11 54 +12 0.82
with Barlow’s disease (at the first echocardiographic Mate, n (36) 2 @) as(72) 1.00
. Hypertension, n (2%) 21 {36} 24 {38) 0.80
assessment) as compared tO healthy sub.] eCtS Hypercholesteroclaemia, n (24) 7 (12) 14 {22) 0.16
Diabetes, n (246) 2(3) 1{2) 0.51
Echocardiographic characteristics
LVEDD (mm), mean = SD 49+ 86 54+6 <0.001
LVESD (mm), mean = SD 327 34+7 0.071
LVEF {20}, mean = SD 61+6 63 =5 0.026
. . . LAawvi [rnl_.’mz), median {IQR) 24 {17-28) 37 {29—4as) <0.001
AML: anterior mitral leaflet; BD: Barlow’s disease; IQR: SPAP (emrmHg), median (IQR) 24 Go-27) 24 (23-a1) o015
interquartile range; LAVI: left atrial volume index; LVEDD: left o i s z==s a=s =
MR grade, r (20) =0.001
ventricular end-diastolic diameter; LVEF: left ventricular ejection None ss (100) o o)
fraction; LVESD: left ventricular end-systolic diameter; MAD: = oe e
H-v 24 {37)
mitral annular disjunction; MR: mitral regurgitation; MV: mitral PP E—— P ~0.001
valve; PML: posterior mitral leaflet; SD: standard deviation; sSPAP;  "°nesntimm)mean=20 2e=s L
MAD =5 mm, 7 {2%) 24 {38) =0.001
systolic pulmonary artery pressure; TTE: transthoracic A e O AR D s6=s ~0.001
CChOC&I’dlogI'aphy, TV' tI'lCllSpld ValVe Length AML (mmj}, mean = SD 172 23+3 =0.001
Length PML {mm), mean += SD 11+2 163 =<0.001
Thickness AML {mm), mean = SD 2+ 0.5 a+1 =0.001
Thickness PML (mm), mean = SD 2+ 0.5 4+1 =0.001
Billowing height AML {mm), mean = SD o a4+2 =0.001
Billowing height PML {mm), mean = SD [e] 5+2 =0.001

Hiemstra YL, Tomsic A, Gripari P, van Wijngaarden AL, van der Pas SL, Palmen M, Klautz
RIM, Pepi M, Bax JJ, Delgado V, Marsan NA. Evolution from mitral annular dysfunction to
severe mitral regurgitation in Barlow's disease. Interact Cardiovasc Thorac Surg. 2021 Apr 19



Evolution from mitral annular dysfunction to severe mitral
regurgitation in Barlow’s disease (2)

Parameter First TTE Last TTE P-value
Changes in echocardiographic parameters over time in patients Bt i i vl i
with Barlow’s disease LVESD (mm}, mean + SD 34+7 3527 0.20
LVEF (%), mean + SD 63 %5 6327 0.44
LAVI (ml/m’}, median (IQR} 37 (29-48) 51 (38-63) =0.001
SPAP (mmHg), median (IQR} 24(23-31) 30(25-37) =<0.001
AML: anterior mitral leaflet; IQR: interquartile range; LAVI: left atrial TV annulus (mm), mean £ SD 2945 3545 0.10
volume index; LVEDD: left ventricular end-diastolic diameter; LVEF: MR grade, n (%) <0.001
left ventricular ejection fraction; LVESD: left ventricular end-systolic Ll ey o
diameter; MAD: mitral annular disjunction; MR: mitral regurgitation; =V 24437) 64100}
MV: mitral valve; PML: posterior mitral leaflet; SD: standard deviation; i ey S BT
sPAP: systolic pulmonary artery pressure; TTE: transthoracic R elRlATrafselt T
. . . MAD =5 5 % 24 (38 26 (41 0.50
echocardiography; TV: tricuspid valve. o = &
. . . MV annulus (mm}, mean + SD 365 395 <0.001
P-values corrected for time in between the echocardiograms [5.1 years
Length AML (mm), mean + SD 233 244 <0.001
(IQR 3.0-8.4) for MR grade I/II and 3.1 years (IQR 1.5-4.9) for MR
Length PML (mm), mean + SD 16+3 17+3 <0.001
grade III/IV].
Thickness AML {mm), mean £ SD 41 521 <0.001
Thickness PML {[mm), mean + SD 4+1 5%1 <0.001
Billowing height AML (mm}, mean + SD 4%£2 53 0.010
Hiemstra YL, Tomsic A, Gripari P, van Wijngaarden AL, van der Pas SL, Palmen M, Klautz Billowing helghtPML{mm), mean 580 542 xS i

RIM, Pepi M, Bax JJ, Delgado V, Marsan NA. Evolution from mitral annular dysfunction to
severe mitral regurgitation in Barlow's disease. Interact Cardiovasc Thorac Surg. 2021 Apr 19



Evolution from
mitral annular
dysfunction to
severe mitral
regurgitation
in Barlow’s
disease (3)

Hiemstra YL, Tomsic A,
Gripari P, van Wijngaarden
AL, van der Pas SL, Palmen
M, Klautz RIM, Pepi M,
Bax JJ, Delgado V, Marsan
NA. Evolution from mitral
annular dysfunction to
severe mitral regurgitation
in Barlow's disease. Interact
Cardiovasc Thorac Surg.
2021 Apr 19

Parameter

LWECD {mm), me=n = SD
First TTE
Lest TTE

LWESD {mm}, meen = SD
First TTE
Lest TTE

LVEF {2}, meen £ SD
First TTE
Lest TTE

LAl (rnl.‘rn:.!, median (IQR}
First TTE
Lest TTE

sPAP {(mmHgl, median (IQR)
First TTE
LestTTE

MY annulus (mml, mean = SD
First TTE
Lest TTE

Length AML mm), mean = SD
First TTE
Lest TTE

Length PML (mm), mean = SD
First TTE
Lest TTE

Thickness AML {mm}, meen £ SD
First TTE
Lest TTE

Thickness PML [mm), mean = SD
First TTE
Lest TTE

Billowing heizht AML (mm), mean = SD
First TTE
Lest TTE

Billowing height PML (mm), me=n = SD
First TTE

Lest TTE

MR grade Il (N = 40)

sa=7
sT=7
337

35=3
€axs
€2=3

33 (17-431
S0 (37-6C1
25 (22-313

29 (25-371

MR grade HIJIV (N =24)

367

366

E3 =S

EaAx=6sS

48 (35-543

53 (42-6€}

25(23-31}

31 (27-331

P-value between groups

o.cos

O.CS53

O.C7S

O.€a

o.C15

P-walue group-time interaction

c.aa

c.70

c.082

o.55

c.o1a

c.19

c.as

P-value <0.05
within group: first
versus last
measurement,
corrected for time
between
echocardiograms



Evolution from mitral annular dysfunction to severe mitral
regurgitation in Barlow’s disease (4)

Phase1 mp Phase2 » Phase 3

Normal mitral valve Annular abnormalities:

annular dilatation, systolic Leaflet and chorda remodelling Progression of leaflet and chorda
curling and/or iliral anaular Moderate mitral regurgitation remodelling
disjunction Severe mitral regurgitation

Hiemstra YL, Tomsic A, Gripari P, van Wijngaarden AL, van der Pas SL, Palmen M, Klautz
RIM, Pepi M, Bax JJ, Delgado V, Marsan NA. Evolution from mitral annular dysfunction to
severe mitral regurgitation in Barlow's disease. Interact Cardiovasc Thorac Surg. 2021 Apr 19




IHonbITKN onpeac/JauTb KIMHUYCCKUEC IIPOABJICHUSA TU3BIOHKIINHA KOJbIHA MUTPAJBHOI'0O KJIallaHA (1)

B pamMkax JaHHOTO MCCIIEIOBAHUS ITPOU3BEIIH OLICHKY KIMHUYECKHX U IXOKApAHOrpa(puYeCKMX JaHHBIX BCEX MALUEHTOB C
MHKCOMATO3HbIM MOPasKeHHueM MUTPAIHHOTO KJlaraHa, KOTOpbIe MPOIILIA TPAaHCTOPaKaIbHOE dXOKapauorpaguieckoe o0cieoBaHue B
nabopaTopuu JaHHOM TpymIibl UccienoBaresei B nepuos ¢ utoig 2003 1. mo centsaops 2006 r. MukcoMaTo3HbIE U3MEHEHUS
OTNPEEISINCH KaK YTONIICHUE CTBOPKH KJlariaHa 0oJiee 4eM Ha 5 MM, U PUBOIWIM K TIpoJiarncy 0osee 4eM Ha 2 MM B JieBOe€
npeacepane Mpy U3y4eHUU BIOJIb MApacTePHAILHON MO3UIIMH JJIMHHOW OCH JIEBOTO kKelynouka. Beero Ob110 BKITI0OUEHO 38 manueHTos,

KPUTEPUH UCKIIFOYEHHS] OTCYTCTBOBAJIH.

VY GosbIIMHCTBA NAIUEHTOB CPEAHUN KJlacc
o NYHA cocraasia 1,3 £0,9. Tpu
nanuenTa (8%) umenu kinacc NYHA Bbiie
2. V kaxa0ro naiueHTa Obuia onpeaesieHHas
CTEIIEHb MUTPAJIbHON pErypruTalny,
KOTOpas OblIa THAXKEJI0H y 25

(66%). OnuHHAILATh NAIUEHTOB YKe
HMeJId ONepPaIuI0 Ha MUTPAJIbHOM KJIallaHe
(BOoCCTaHOBJIEHHUE KJIallaHa Y YeThIpeX
NalKMeHTOB, 3aMEHa KjlanaHa y MaTH
MalKEeHTOB U BOCCTAHOBJICHUE KJIalaHa C
IIOCJIEAYIOLIEN 3aMEHOU KJlalaHa y AByX
MaIlUEeHTOR).

m KnuHuyeckasa xapakrtepucTuka

OTcyTcTBME OrpaHnyeHnin hu3n4eckon akTUBHOCTM.
O6blyHana huamyeckas akTUBHOCTb He Bbi3biBaeT cumntomoB XCH.

HebonbLuoe orpaHnyeHne (hnan4eckon akTMBHOCTH.

Ob6bI4Han husnyeckass akTUBHOCTb Bbi3blBaEeT yCTanocCTb,
cepauebueHne unmn oabILLKY.

BbipaxeHHoe orpaHnyeHune u3nyeckon akTMBHOCTU.
OtcytcrytoT npusHaku XCH B nokoe.

Cumntombl XCH npucyTCTBYIOT B NOKOE,
yCUNuBasnch npu uan4eckon Harpyske

Carmo P, Andrade MJ, Aguiar C, Rodrigues R, Gouveia R, Silva JA. Mitral annular
disjunction in myxomatous mitral valve disease: a relevant abnormality recognizable by

transthoracic echocardiography. Cardiovasc Ultrasound. 2010 Dec 9



IHonbITKH onpeacJauTb KIIMHUYCCKHUE IPOABJICHUA JU3BIOHKIIUN KOJIbIIA MUTPAJBHOI'O KJIallaHA (2)

* JIM3BIOHKIMA KOJIbIIa MUTPAJILHOIO KJIanaHa npucyTcTBoBana y 21 (55%) nauuenra (cpennss mivHa: 7,4 + 8,7 MM) u
yale BcTpeyaics y skeHmuH (61% nporus 38% y myxuun; p = 0,047).

* JlanueHTHI C AU3BIOHKIIMEN KOJIbIIa MUTPAIBHOTO KJIallaHa Yalle UCHbIThIBAIA 00J1b B rpyau (43% npotus 12% mipu
OTCYTCTBUM AU3BIOHKIIMEN KOJIbIIAa MUTpaIbHOrO Kianana; p = 0,07).

* @MYHKUUA MUTPAIHHOTO KOJIbIIa ObljIa 3HAYMTEILHO HAPYIIEHA Y MAllUeHTOB C TU3BbIOHKIIMEN KOJIblla MUTPAJILHOTO
KJIalaHa: JuaMeTp MUTPAILHOTO KOJblla ObLT HapagoKcalbHO OOJNBIIE B CUCTOJIE, YEM B JUACTOJIC

* Habmronanace BbICOKas paClpoOCTPAaHEHHOCTh (GUOPWILISIIMK Hpeacepauit B ucciaeayemon rpynme. lllects nanueHToB
(16%) umenu nocTosTHHYIO (PUOPHILIALINIO Npeicepanid, a emie 4 namuenTta (11%) umenu o kpalHe Mmepe OAuH dU30]
napoKcu3MalbHOU puOpmnsiuy npeacepauii. He 0b110 pa3anuuii OTHOCUTEILHO YaCTOThI (DMOPUIIISIINN PEACEp Nl
MEX1y TPYHIION ¢ pa3beMHEHUEM KOJIblla U 0€3 HEro

* B rpynmne ¢ qu3bIoHKIMEN KOJIbla MUTPAJIBHOTO KilariaHa HaOJIo1aiach MOBbIMIEHHASI YACTOTA MpeKAeBPeMeHHbIX
COKpAIEHHNH KeJYT09KOB M HEyCTOMYMBAsI JKeJIYI0UKOBasi TAXUKAPAUS, OJTHAKO U ATa CBSA3b HE OblJa CTAaTUCTUUYECKU
3HauuMOi. Ho Ob110 0OOHApyKEHO, YTO YeM OOJIbIIIE BEIMYMHA JU3bIOHKIIMU, TEM BBIIIE YACTOTAa HEYCTOMUYUBOMN
KEITYTOUYKOBOM Taxukapauu. Pazbenunenue 0omnee 8,5 MM ObLI0 onpeieieHO KpUTEPHEM JJIsl TPOTHO3UPOBAHHUS PUCKA
HEYCTONYMBOM JKEJTYTOUYKOBOM TaXUKAPJIUKM C YYBCTBUTEIBHOCTHIO 67% 1 crienmdpuaHocTbio 83%

Carmo P, Andrade MJ, Aguiar C, Rodrigues R, Gouveia R, Silva JA. Mitral annular
disjunction in myxomatous mitral valve disease: a relevant abnormality recognizable by
transthoracic echocardiography. Cardiovasc Ultrasound. 2010 Dec 9



Bausinue AUIBIOHKIIMHA HA TIHHAMHUKY MUTPAJBHOI'0 KJIallaHa

HopmanbHO€ MUTpanbHOE KOJBLO MPETEPIIEBACT Normal Mitral Annular Disjunction
CJIOKHBIE KOH(POPMALIMOHHBIE U3BMEHEHUSI BO BpEMSI
CEpPAECYHOTO UKJIA. DTU JBUKEHUS COBEPILIAIOTCS HE
caMUM (PUOPO3HBIM KOJIBIIOM, a SIBISIIOTCS
CJIeACTBMEM BHELIHMX CHJI: COKpAIECHUE

x)enynouka. [IpononbHoOe cokpamenue BonokoH JIZK
IIEpEMEIIAET 3aAHIOI0 YaCTh KOJIbIIA K BEePXyUIKe
cepana. [lepeansis yacte koJbla, TPUKPEIICHA K
KOPHIO a0pPThI M OTKJIOHSIETCS K331, TAKUM 00pa3om
KOJIBIIO IPUHUMAET CEAJI0OBHIHYIO

¢popmy. /JonmoMHUTENBHO, TPONOIBHOE COKPAIIEHUE
JUOK TaHET MEaUANBHYIO U JJaTEPATIBHYIO YaCTh KOJIbLA
BHU3 U BHYTPb, YCUJINBAsI KPUBU3HY.

B cutyanuu, xorjga umeercss AM3bIOHKIUSA,
(buOpO3HOE KOJIBIIO He CJIeyeT 3a COKpPalleHneM
JIZK, a nemoHCcTpUpyeT napagoKCaJbHYyO TMHAMUKY,
COOTBETCTBYIOIIYIO JBH)KCHUIO CTEHKHU

npeacepaus. Konbo npocTo pacTsaruBaercs BMECTE €
JIEBBIM MPEJICEPIUEM BO BPEMS CUCTOJIBL.

v

End-Diastole End-Systole End-Diastole End-Systole

Lee AP, Jin CN, Fan Y, Wong RHL, Underwood MJ, Wan S. Functional Implication of Mitral
Annular Disjunction in Mitral Valve Prolapse: A Quantitative Dynamic 3D
Echocardiographic Study. JACC Cardiovasc Imaging. 2017 Dec;10



Hponanc MUTPAJbHOT0 KJIallaHaA 1 BHE3aIllHasl CepaAcIHass CMEPTb

* YacToTa BHE3AITHOM CEPJICHHON CMEPTH C MPOJIarncomM MUTpaiibHOro KiamnaHa 217 ciydaeB Ha 100000 genoBeko-
net (3a rox xku3zHu 100000 yenorek; 3a 10 ser xxu3zam 10000 yenoBek — 217 ciyyaen)

* Cpennuit Bo3pact 30 set (oT 6 10 79 j1€T)

* 69% COCTaBIIIMN KEHIIUHBI.

* YTosamenue kjaanaHoB 99%

* HN3menenue xopa 96%

* 47% cnydaeB NpOU30IILIM BO BpeMs (PU3MOJIOTHYECKOTO MK IMCUXO0JI0THYECKOIo CTpecca.

* YacTble KeJTyI04YKOBbI€ IKCTPACUCTOJIHH WIH KeJIYT09KOBbIe apuTMmu (92% 110 XO0ITEpOBCKOMY
MOHUTOPHUHTIY )

* DOuUOPWLIANUA KeJYI04K0oB HaOmonaercs (81%) npu BHe3anmHOW cepAeYHON CMEpTH (BCE UCCIIEIOBAHUS
BBIJIBUTAIOT TUIIOTE3Y O TOM, UTO BHE3aITHAs CepJiedHas CMEPTh BhI3BaHa 3JI0KAY€CTBEHHBIMM JKETYJOUYKOBBIMU
apUTMHSIMH, OJJHAKO IOKYMEHTUPOBAHO 6 CIIy4aeB aCHCTOJIUM ).

» IIpeobnanaer (70% ) nponadbupoBaHue 00EUX CTBOPOK KJIaraHa.

* YMepeHHas MUTpaJibHAs perypruramnusa wim MeHee B 83% ciaydaes

Han HC, Ha FJ, Teh AW, Calaftiore P, Jones EF, Johns J, Koshy AN, O'Donnell D, Hare DL,
Farouque O, Lim HS. Mitral Valve Prolapse and Sudden Cardiac Death: A Systematic Review. J
Am Heart Assoc. 2018 Dec 4



The Mitral Annulus Disjunction Arrhythmic Syndrome

CENTRAL ILLUSTRATION: Mitral Annulus Disjunction (MAD) Arrhythmic 6
Syndrome He na0émaronanoch

pa3jJn4uii B TOJIIIUHE
MHUTPAJTBLHOH CTBOPKH
MEXIy MalueHTaMHU C
MAD c TsxensiMu
apUTMHYECKUMU

APUTMHAMU WA 663 HUX
14 with aborted cardiac arrest or
sustained ventricular tachycardia (3,0 = 1,0 MM poTHB

3,4+ 1,2 Mm)

90 MAD with Mitral Valve Prolapse 26 MAD without Mitral Valve Prolapse

6] 93%
V 26 nanueHToB 0€3

[IMK TtonmmHa CTBOPOK
ObLIa aHAJIOTUYHOM Y
MAIAEHTOB C TSHKEITBIMH
KEITYTOUKOBBIMH
apUTMUAMU U 0€3 HUX
(2,7 £ 0,5 MM ipOoTHUB

No VA VT/ACA © Nova VT/ACA 3,0+ 1,3 Mm)

80

60

40

Prevalence, %
Prevalence, %

7%

Dejgaard, L.A. et al. J Am Coll Cardiol. 2018;72(14):1600-9.

Dejgaard LA, Skjelsvik ET, Lie @H, Ribe M, Stokke MK, Hegbom F, Scheirlynck ES, Gjertsen Dejgaard LA, Lie OH, Helle-Valle TM, Edvardsen T, Haugaa KH. Reply:
E, Andresen K, Helle-Valle TM, Hopp E, Edvardsen T, Haugaa KH. The Mitral Annulus Arrhythmic Mitral Annulus Disjunction and Mitral Valve Prolapse: Components of
Disjunction Arrhythmic Syndrome. J Am Coll Cardiol. 2018 Oct 2 the Same Clinical Spectrum? J Am Coll Cardiol. 2019 Feb 19



Association of Mitral Annular Disjunction With Premature
Cardiac Mortality in a Large Series of Autopsies

FIGURE 1 Autopsy Investigation on MAD
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On the basis of this large series of autopsies, mitral annular disjunction (MAD; red double arrow) is expected to exist in approximately 23% of
the general population, associated with myocardial fibrosis at the inferobasal wall, and to cause premature cardiac mortality by about 4 years.

Zhou N, Zhao Q, Zeng X, Zheng D, Yue J, Zhang K, Mao D, Makielski JC, Cheng J.
Association of Mitral Annular Disjunction With Premature Cardiac Mortality in a Large Series
of Autopsies. J Am Coll Cardiol. 2021 Jan 5



595 yenoBek ¢
M30JIMPOBAHHBIM
I[IMK (278
KEHIVH,
CpEOHUM BO3PACT
61+-16)

186 (31%)
CIIy4aeB
TU3bIOHKIIAH
KOJIbIIA
MUTPAITBHOTO
KJIalaHa.

I[I/I3'I>IOHKIII/IH KOJIbIIa MUTPAJBbHOI'0 KJIAIIaHA. ApI/ITMI/II/I, CMEPTHOCTH

CENTRAL ILLUSTRATION Mitral Annular Disjunction Phenotype and Outcome in Degenerative
Mitral Regurgitation

MAD PHENOTYPE MITRAL ANNULAR DISJUNCTION

Younger age
Larger LV
Redundant leaflets
Bileaflet MVP
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Essayagh B, Sabbag A, Antoine C, Benfari G, Batista R, Yang LT, Maalouf J, Thapa P,
Asirvatham S, Michelena HI, Enriquez-Sarano M. The Mitral Annular Disjunction of
Mitral Valve Prolapse: Presentation and Outcome. JACC Cardiovasc Imaging. 2021 Jun 10




IKIT B nokoe

WuBepcust T-3y011a B HIDKHUX
OTBEJIECHUSX

VYnnunenue unatepaia QT
JKenmymoukoBbI€ 3KCTPACHUCTOJIBI,
MIPOUCXOJISIINE U3 00JIacTH
NANUUIAPHBIX MBI,

HEYCTONYMBAs HKEITyJOYKOBasI
TaxUKapus/ KeITyI0UYKOBast TaXUKapIUs

Monoapie AEBYLIKA
CuHKONaIbHOE COCTOSIHUE
Cnyyau B cembe BCC
NunynupoBanHbie GU3MUECKON
Harpy3KOou >KeJIy104YKOBbIE
AKCTPACHUCTObI, HEYCTONYHNBAs
KEITYI0YKOBAsl TAXUKAPIU,
KEITYI0UKOBAsk TaXUKAPAUs

dakropsl pucka BCC

&

Muthukumar L, Jahangir A, Jan MF, Perez Moreno AC, Khandheria BK, Tajik AJ. Association Between
Malignant Mitral Valve Prolapse and Sudden Cardiac Death: A Review. JAMA Cardiol. 2020 Sep 1

Ixoxapauorpadus

* «BoBneueHnne» 00eux CTBOPOK

* TommmuHa CTBOPOK > 5 MM

e JIM3BIOHKIMSA KOJIbIIAa MUTPAJILHOTO KianaHa (?)

*  YMepeHHas WM TsDKEIasi MUTPaIbHAS peTypruTaIus
()

* «Monotsamas» cTBOpKa

Muoxapa
* 3nak [TukenbxayOe
* Mexanuueckas qucrepcust Muokapaa (?)

MPT
*  ®ulpo3 1eBOro KeIygouKa
(mo3HEe yCWIICHHUE CUTHAJIA T OJTMHIS)
e JI3BbIOHKIIMS KOJbIIa MUTPAJIBHOTO KianaHa (?)
* Systolic curling
e T'uneprpodust muokapaa

buomapxkeps!
e sST2




DudpolITacTUYECKAS HEAOCTATOUHOCTH (3)

* B uccaenoBanue 0butM BKIOUeHBI 979 nanuentoB ¢ IIMK u Tsixe 10 MEUTPAJIbHOM

perypruranmeii, KOTOpbIM HEOOXOAMMO XMPYPru4ecKkoe BMeaTejabCTBO.

* OueHka C MOMOIIBI0 TPAHCTOPAKAJBHOMN 3X0Kapauorpaguu

* Bribopka Bkitouana 637 mamueHToB ¢ 0oJe3Hbi0 bapioy u 342 ¢ hubposnacTudeckon

HCIOCTATOYHOCTBIO.

° O6H13.}I pacipoCTPaHCHHOCTb JU3BbIOHKIHWHU KOJbId MUTPAJILHOT'O KJIdllaHa COCTABJIAIA

16,2% (6one3ns bapnoy: 21,8%; pudbposrnacTuyueckas HeAOCTaTOYHOCTH : 5,8%; p <0,001)

Mantegazza V, Tamborini G, Muratori M, Gripari P, Fusini L, Italiano G, Volpato V, Sassi V,
Pepi M. Mitral Annular Disjunction in a Large Cohort of Patients With Mitral Valve Prolapse
and Significant Regurgitation. JACC Cardiovasc Imaging. 2019 Nov;12



Cunapom Mopgana

* Hanuune nu3bIOHKIMY KOJbIIa MUTPAIBLHOTO KilanaHa OIEHUBAJIM C TIOMOIIBIO IX0KapaAuorpadumn

* Bcero Obu10 00cnenoBano 142 namnuenTa (72 skeHuuHbl [S51%]; cpeanuii Bo3pacT Ha MOMEHT
MIepBOro0 OCMOTpa - 25 JIeT [Ananas3oH ot 2 10 64 er]).

* 48 nanueHToB (34% ) UMeNu AU3bIOHKIIMIO KOJIbIIa MUTPAJIBHOTO KjlalaHa .

 [lamueHThl ¢ AU3BIOHKITMEN KOJIbIIa MUTPAJILHOTO KJIallaHa Yalle UMeJId MPoJianc MUTPAJIbHOTO
kiaanana (34 u3 48 [71%] npotus 14 u3 94 [15%]; P <0,001), u HeycTOMYUBAas KeJTy109KOBas
Taxukapauda (13 u3 33 [39%] npotus 12 u3 70 [17%]; P =0,01).

 [larueHTH ¢ ApUTMHYECKUMHU COOBITUAMMU (N = 5) U MAIMEHTHI, KOTOPHIM TpeOoBaach
onepanusi HA MUTPAJbHOM KJjanaHe (n = 7) HaOIIOIAJINCh UCKITIOUUTENILHO B TPYMIIE €

,Z[I/IB’bIOHKHI/Ieffi KOJIbIIda MUTPAJIbHOT'O KJIdIldHa .

Demolder A, Timmermans F, Duytschaever M, Muifio-Mosquera L, De Backer J. Association of
Mitral Annular Disjunction With Cardiovascular Outcomes Among Patients With Marfan
Syndrome. JAMA Cardiol. 2021 Oct 1



buomapkepsi sST2 u TGF B1. Poab B 00bsicHeHUN maTorenesa?

* Konnenrtparus sST2 O6blj1a Bblllie y NAIUEHTOB € KeJIYT0YKOBLIMU APUTMUSIMHU 110 CPABHEHUIO C
narueHTamu 6e3 Hux (31,6 &= 10,1 Hr / ma npotuB 25,3 £9,2 ur / miu, p = 0,01).

* Iloporosoe 3nauenue sST2, papHoe 26 HT / M1, TO3BOJISI0 AU PEepeHIIMPOBATH MAITUEHTOB C
KETYTOUYKOBBIMU ApUTMHUSMU U 0€3 HUX C UYBCTBUTEIBLHOCTBIO 68% 1 cienupuuHOCTHIO 58%.

* [Ipu 3ToM ypoBeHb SST2 He KOppearupoBaJ ¢ 00beMOM MUTPAJIBLHON PErypruTauum.

* He 6bu10 paznuuuii B upKynupyromux konnenTpanusax TGFB1 cpeau mamueHToB ¢ apuT™Muei U 0e3 Hee
(2,59 ur / ma (1,86—4,64) npotus 2,21 ur / ma (1,70-3,90), p = 0,29).

* YpoBHu nupkyaupywmero TGFf1 0b1m 3ameTHo Boiie y nanueHToB ¢ LGE (Muoxkap skenyio4koB u
NanUISIPHBIE MBIIIIBI) TT0 cpaBHeHUIO ¢ nmanuenTamu 6e3 LGE (3,35 ur / min (2,21-6,64) npotus 1,89 Hr/
mi (1,45-2,35), p <0,001).

* Ilanuentsl c MAD> 180° nMmenu 3Ha4UTENBHO O0Jiee BbiIcOKUE ypoBHU Hupkynupytomiero TGFB1 (4,20 ar /
M (2,01-8,53) npotus 2,02 ur / miu (1,64-2,99), p = 0,003), a ypoBau TGFB1 xoppenupoBaiu co BEIMUMHON
okpyxxHOCTH MAD.

* Kak LVEF, tak u sST2 npogeMoHCTpUpOBaIIN JOTOJIHUTENIBHYIO IEHHOCTh BMecTe ¢ LGE nanmmuisipHon
MBIIIIIBI, B OLICHKE PUCKOB Y MAIIMEHTOB Pa3BUTHSI KEITYJOUYKOBBIX apUTMUI

Scheirlynck E, Dejgaard LA, Skjelsvik E, Lie OH, Motoc A, Hopp E, Tanaka K, Ueland T, Ribe M,
Collet C, Edvardsen T, Droogmans S, Cosyns B, Haugaa KH. Increased levels of sST2 in patients
with mitral annulus disjunction and ventricular arrhythmias. Open Heart. 2019 Apr 28



A 4TO ¢ TPUKYCIUAAJIBHBIM KiIanaHoMm? (1)

CENTRAL ILLUSTRATION: Tricuspid Annulus Disjunction in Patients With
Mitral Annulus Disjunction

84 patients with
mitral annulus disjunction
(MAD)

42 MAD without 42 MAD with
tricuspid annulus disjunction tricuspid annulus disjunction
(TAD) (TAD)
p <0.001 =0.002
14 f——] 250 ’IJ_I 100 [ 1
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Maximum MAD Distance Circumferential MAD Mitral Valve Prolapse

Aabel, E.W. et al. J Am Coll Cardiol Img. 2021;14(8):1535-43.

Aabel EW, Chivulescu M, Dejgaard LA, Ribe M, Gjertsen E, Hopp E, Hunt TE, Lie OH,
Haugaa KH. Tricuspid Annulus Disjunction: Novel Findings by Cardiac Magnetic Resonance in
Patients With Mitral Annulus Disjunction. JACC Cardiovasc Imaging. 2021 Aug;14



Aabel EW, Chivulescu M,
Dejgaard LA, Ribe M,
Gjertsen E, Hopp E, Hunt
TE, Lie OH, Haugaa KH.
Tricuspid Annulus
Disjunction: Novel Findings
by Cardiac Magnetic
Resonance in Patients With
Mitral Annulus Disjunction.
JACC Cardiovasc Imaging.
2021 Aug;14

A 4YTO ¢ TPUKYCIIMAAJIBbHBIM KJIanaHoMm? (2)

TABLE 1 Characteristics of Mitral Annulus Disjunction Patients With or Without Tricuspid Annulus Disjunction

Total (N — 84) No TAD (n — 42) TAD (n — 42) p Value
General characteristics
Female 53 (63) 29 (69) 24 (57) 0.26
Age, yrs 48 = 16 43 = 15 52 + 16 0.02
Symptoms
NYHA functional class

I 65 (77) 32 (76) 33 (79) 0.79

n 15 (18) 8 (19) 7 Q7) 0.78

m 4 (5) 2 () 2 1.00

Chest pain 24 (29) 15 (36) 9 (2n 0.15

Palpitations 59 (70) 29 (68) 30 (73) 0.81

Presyncope 35 (42) 16 (38) 19 (45) 0.51

Syncope 13 (16) 6 (14) 7 Q7)) 0.76
Arrhythmias

Ventricular arrhythmias 34 (41) 22 (52) 12 (29) 0.03

Aborted cardiac arrest 12 (04) S @n 3@ 0.12

Sustained VT 2@ O (0O) 25 0.24

Nonsustained VT 20 (24) 13 (31D 7 Q7 0.12

Premature ventricular complexes per 24 h (n = 67) 268 (26-2,415) 238 (33-2,087) 394 (19-2,570) 0.93
Premature ventricular complexes origin (n = 53)

Left-sided origin 50 (60) 26 (62) 24 (29) 0.65
Superior axis 45 (54) 23 (55) 22 (52) 0.82
Inferior axis 22 (26) 14 (33) 8 (19) 0.14

Right-sided origin 19 (23) 12 (29) 7 Q7 0.19
Superior axis O (0) O (0O) O (0) NA
Inferior axis 19 (23) 12 (29) 7 Q7) 0.19

Cardiac magnetic resonance
Maximum longitudinal TAD distance, mm NA 5.0 =23 NA
Tricuspid valve prolapse 35 (42) 14 (33) 21 (50) 0.12
Tricuspid annulus diameter, diastolic, mm/m? 19.8 = 3.2 205 + 2.9 19.4 = 35 0.12
Tricuspid annulus diameter, systolic, mm/m? 18.1 = 2.7 18.1 = 2.6 18.0 = 2.9 0.99
Circumferential MAD, ° (n = 60) 145 = 61 115 = 58 164 = 57 0.002
Maximum longitudinal MAD distance, mm 79 =32 6.4 =29 9.4 + 29 <0.001
Mitral valve prolapse 63 (75) 24 (57) 39 (92) <0.001

Anterior leaflet only 15 (18) 11 (26) 4 (10) 0.002

Posterior leaflet only 24 (28) 4 (10) 19 (45) 0.02

Bileaflet 24 (28) 9 21 16 (38) 0.78

Values are n (26), mean = SD, or median (interquartile range). The p values were calculated by means of Student t-test, or Mann-Whitney U test, chi-square test, or Fisher exact

test as appropriate.

MAD = mitral annulus disjunction; NYHA — New York Heart Association; TAD = tricuspid annulus disjunction; VT = ventricular tachycardia.




Yt10 ¢ >THM nenarh?



Cracu00 3a BHuManue!



IIposianc MUTPAJIBLHOIO KJIAlIaHA

1. CeMmelHBIN
2. Kaxk gacte 3a0051eBaHUA COEMUHUTEIHLHON TKAHU
3. Cnopaauyeckuit

4. HW3onupoBaHHBIN (HECUHAPOMAJIbHBIMN )

Boudoulas KD, Pitsis AA, Mazzaferri EL, Gumina RJ, Triposkiadis F, Boudoulas H. Floppy mitral valve/mitral
valve prolapse: A complex entity with multiple genotypes and phenotypes. Prog Cardiovasc Dis. 2020
May-Jun;63



* MV ¢ nudgdy3HbIM YTONIIEHUEM B HACTOAIIIEE BPEMS
Ha3BIBAIOT KJanaHamu baproy, Torja Kak pernoHaabHOE
yTOJIIEHUE CTBOPOK MV, 4acTo CBSI3aHHOE ¢ TOHKUMHU
YIUTHHEHHBIMU CYXOXUJIBHBIMHU XOPJIaMHU, Ha3bIBAIOT
KJarmaHaMu (puOpoIIACTUIECKON HETOCTATOUHOCTH

* HenmaBHue nccneqoBaHus TAKXKE MMOKA3aJIU, YTO MEPEIHAN
[IMK gacTto cocymecTByeT ¢ IByCTBOPYATHIM A0PTaJIbHBIM
KJIAIIAaHOM.

Boudoulas KD, Pitsis AA, Mazzaferri EL, Gumina RJ, Triposkiadis F, Boudoulas H. Floppy mitral valve/mitral
valve prolapse: A complex entity with multiple genotypes and phenotypes. Prog Cardiovasc Dis. 2020
May-Jun;63



donokapauorpadusn

Vascular resistance and venous return are altered by maneuvers used to modify auscultatory Isometric exercise

findings of many different etiologies. Mitral valve prolapse is used here to exemplify the Handgrip also increases peripheral vascular

use of some of these maneuvers. : : resistance and ventricular volume, retarding
Sy, Midsystolic S, the midsystolic click that moves near S,.

click S1  Click .S

Systolic
Murmur

Ejection clicks, such as those of a stenotic aortic valve, can be differentiated from
nonejection clicks, such as the click commonly auscultated in mitral valve prolapse.
The "mobility" of the click as response to

-, A - .
changes in the left ventricular volume Standing ——
provoked by the maneuvers points to a Decreases ventricular |
nonejection click, in this case of mitral volume A

valve prolapse. Systolic click g,

near S,

Squatting Sy

Increases peripheral vascular

resistance and ventricular /’

Valsalva
In the second stage of Valsalva maneuver,
diminishment of venous return and

volume
S, Systolic click ¢ decrease of ventricular volume occurs.
near S, = Accentuated The click is less intense and moves near S,.
systolic The murmur is less audible as well.
murmur

S Click Murmur
S,

Clcfoc

Netter’s cardiology 3™ edition George A. Stouffer, Marschall S. Runge, Cam Patterson, Joseph C. Rossi



Mitral valve prolapse ¢ Sinus rhythm, or wide variety of
arrhythmias e Inverted T waves in leads II-lll, VF ¢ T wave
inversion in precordial leads e ST segment depression e
Exercise-induced ventricular arrhythmias



MuTtpanbHasi perypruranus

* MuTpanbHasi peryprutanus y OOJbIIMHCTBA NAIIMEHTOB OCTACTCS JIETKOM WX YMEPEHHOM CTEICHHU.
* Ilpu 3TOM NMporpeccupoBaHue MUTPATBLHON PETYPrUTALMU OT JIETKOU A0 TSIKEIOM CTEIIEHU SABISACTCS
MOCTETIEHHBIM U MPOSIBISETCS MOCHE JJIUTEIBHOTO OECCUMITOMHOTO MEPUOJIA, KaK TPABUIIO, B Bo3pacTe 0T S0

10 60 JieT.

Hapyumienusi cepied4HOro puTMa v BHe3anHasi cepedyHasi CMepTh

* IlanueHThl C BHE3AMHOM CEPJIEYHON CMEPTHIO OOBIYHO UMEIOT B AHAMHE3E CJI0KHbIE KeJTY10UKOBbIE
apuTMuM, GUOPO3 COCOYKOBBIX MbIIIL JIZK 1 HMKHe3aAHel CTEeHKH.

* Y MauMeHTOB C MPOJAIICOM MUTPAIBHOTO KJlallaHa IIPU OTCYTCTBUU 3HAYUTEIIBHOW MUTPAIBLHOU PETYPrUTALIUU
MOYKET BO3HUKATh, HO KpaHE PEAKO.

 [IlanueHTsl ¢ mpoJiaricoM 0€3 3HAYUTEIbHON MUTPATILHON PETyPrUTallK, Y KOTOPHIX ObLJIa BHE3AITHAs CepIeuHast
CMEPTh, KaK MPaBUJIO, ABISIMCh OTHOCUTEIbHO MOJIOABIMH KEHIIUHAMMU.

* CeroHs OCTAaeTCA KIMHUYECKOU MPOOIEeMOM, KaK JIydllle UACHTU(PUIUPOBATh JAHHBIX MAIUEHTOB BHICOKOTO

pHUCKa C 1eJIbI0 MPO(PUITAKTUKN BHE3AMMHOW CEPICUHON CMEPTH.

Boudoulas KD, Pitsis AA, Mazzaferri EL, Gumina RJ, Triposkiadis F, Boudoulas H. Floppy mitral valve/mitral
valve prolapse: A complex entity with multiple genotypes and phenotypes. Prog Cardiovasc Dis. 2020 May-Jun;63



DakTopbl, yCKOPAWIIKE mporpeccuposanue MP

* Pa3pbIB CyXOXKMIBHBIX XOP/, HHPEKITMOHHBIN SHAOKAPIUT U PUTUIHOCTD A0PTHI MOT'YT
Crmoco0cTBOBaTH Nporpeccuposanue MP.
* B HEKOTOPBIX ClTyUasiX pa3pbIB CYXOKUIUN XOPAbl WJIM MH(PEKITUOHHBIA SHAOKAPAUT MOTYT

IIPUBECTU K OCTPOM MUTPAJILHOU PETYPrUTALIUU.

IMaropuszuonorus MP

. Jdnnaranus u nucpyuxuus JIIT u JDK.
Hunaranusa JDK u3dmeHsieT mojaoKeHne NanuuIspHbIX MBbIIIILI.

Puck pa3zsutus GpuOpUIsiuMu peacepanu npu gunarauu JII1.

pwoN g

IToBbIIEHHOE AAaBJICHHUC MOXCT IIPUBOJAUTDL K PAa3BUTUIO JIErOYHOH I'HIICPTCH3NUN.

Boudoulas KD, Pitsis AA, Mazzaferri EL, Gumina RJ, Triposkiadis F, Boudoulas H. Floppy mitral valve/mitral
valve prolapse: A complex entity with multiple genotypes and phenotypes. Prog Cardiovasc Dis. 2020 May-Jun;63



Cunapom IIMK (1)

* V¥V Hekorophix narueHToB ¢ [IMK mMoryT Habm0naThCsl CHMIITOMBI, KOTOPBIE HEJb3s1 OObSICHUTH TOJBKO TSXKeCThio MP.

* OOBsACHEHHE CUMIITOMOB y 3TOM I'PyNIIbl MAIMEHTOB B (P)YHKIIMOHAJBHBIX HAPYIIEHUSIX HEHPOIHIAOKPUHHOM WU
BEreTaTUBHON HEPBHOM CUCTEMBI.

* Haubonee pacnpocTpaHeHHbIE CUMIITOMBI Y 3THX MAIMEHTOB BKIIIOUAIOT yYallleHHOE cepALneOneHne, OpToCTaTUYEeCKe
SIBJICHUS (OPTOCTATHYECKAS TAXUKAPAUSA U/WJIHA THIIOTEH3U ), CHHKONIAJIbHOE COCTOSIHUE, HENMEPEHOCUMOCTh (PM3HUYECKUX
HArpy30K, YCTAJ0CTh, 00JIb B TPYAM W/WJIH OABILIKY.

* B HenaBHeM uccienoBanuu 0b110 00cienoBano 98 namuentos ¢ [IMK, y koTopbix y 42 % Obutr 0OHApY>KEHBI CUMITTOMBI,
cooTBeTcTBYIOIIME cuHApoMy [IMK; 3Tu manueHnTs! ObUTH MTpOaHATU3UPOBAHBI C MOMEHTA TOSIBJICHUSI CHMITTOMOB 10
MIPOBEICHUSA PEKOHCTPYKTUBHOM OIEPALIUU.

* Cpennuii Bo3pacT nosiBjieHus1 cuMntoMoB coctaBui 30 Jiet (nuama3on ot 10 10 63 ner), a cpeaHsist HPOAOJIKUTEIbHOCTh OT
MOSIBJICHUS] CHMITTOMOB JI0 OIE€paliii Ha MUTPAILHOM KJiaraHe coctaBuia 16 jget (auanaszon ot 3 o 50 ier).

* MaioBeposATHO, YTO CUMITTOMBI, BbI3BaHHBIE cHHApOMOoM [IMK, Oblu cBsizansbl ¢ TsbkecTbio MP. B o0mieit koropre y 40
NalyeHTOB HaOmonanoch nuddys3Hoe u 'y 58 nanueHToB - perMOHApHOE YTOMIIIEHHE JTUCTKOB MB.

* Yacrora cUMNTOMOB, CBs3aHHBIX ¢ cuHpoMoM [IMK, Obiia BbIlIe y manueHToB ¢ AU(PPY3HBIM YTONIICHUEM JINCTKOB MV
10 CPABHEHMIO C MAIIMEHTAMH C PETMOHAIIBHBIM YTOJIIIEHUEM JTUCTKOB MV,

» Ilocine onepaiuu y OOJBIIMHCTBA MAIIUEHTOB 0CTAJOCH YYallleHHOe cepaneduenne, B TO BpeMs KaK JIPyTrue CUMIITOMBI, TAaKUE
KaK yCTaJIOCTh, O/IbIIIIKA U 00JIb B TPYAH, Ucue3nu. [IpruunnHa yyaneHHoro cepaineOreHuns: TouHO He ObljIa omnpeaeieHa.

Boudoulas KD, Pitsis AA, Mazzaferri EL, Gumina RJ, Triposkiadis F, Boudoulas H. Floppy mitral valve/mitral
valve prolapse: A complex entity with multiple genotypes and phenotypes. Prog Cardiovasc Dis. 2020 May-Jun;63



Cunapom IIMK (2)

Heckonbpko MEXaHU3MOB MOTYT OOBSCHUTH 2. PacTsikeHHE COCOYKOBBIX MBIIIII] MOKET MPUBOJUTH K 00N

CUMITOMBI Y manueHToB ¢ cuaapomom [IMK. B IPYAH Y aKTUBALMH PELENITOPOB PACTKEHUSA, KOTOPBIE
MOI'YT IPUBOAUTD K ACTIOJIAPU3AITNN M6M6paHI)I N CCPACHYHBIM

1. CHHZKeHHI0 yIapHOTo 00beMa, 0OCOOEHHO B APUTMHUAM.

BEPTUKAJIbHOM MOJIOKEHUH.

3. CTuMynsiuKs HEPBHBIX OKOHYAaHUM MUTPAJIbHOTO KJIAIlaHa,

FMV/MVP: Third Chamber

KOTOpast MOKET BbI3BATb AHOMAJIbHYIO ABTOHOMHYO O6paTHYIO
CBA3b MCKAY MUTPAJIBHBIM KJIAIITAHOM H HGHTp&J'IBHOfI

HEPBHOUN CUCTEMOW.

4. Cumntomsl y sxeHIIMH ¢ [IMK Takke MOryT OBITh CBSI3aHbI
¢ nosiuMoppuzMamu 6eTa-apeHEePruuecKruX perenTopos,
KOTOPBIC MOBBIMIAKT YYBCTBUTEJIBbHOCTD K
aJIpeHePru4YeCcKO CTUMYJISLMH.

Boudoulas KD, Pitsis AA, Mazzaferri EL, Gumina RJ, Triposkiadis F, Boudoulas H. Floppy mitral valve/mitral
valve prolapse: A complex entity with multiple genotypes and phenotypes. Prog Cardiovasc Dis. 2020 May-Jun;63



NHpeKUMOHHBIA JHAOKAPAUT

* HNH}eKmUOHHDbIN SHAOKAPAMUT Yallle BCTPEUYACTCS Y MALMEHTOB € MPOJIAIICOM MUTPAJIIBHOIO KJIaraHa
* VBeIUYEHHAsS ITOBEPXHOCTh CTBOPOK MUTPATBHBIX KJIAITAaHOB
* [lanmeHTaM peKOMEHI0BAHO MOJJIEP>KUBAThH TUTHEHY MOJIOCTH PTA

* AntubuotukonpoduiakTuka (?)

Tpom003MO0IMYECKHE 0CT0KHEHUS

* AHOMaJIbHAS IUIOLIA/b IOBEPXHOCTH CBOPOK MUTPAITBLHOTO KJIAIaHA MOXKET CMOCOOCTBOBATHL arperauumn
TPOMOOLUTOB M TPOMOOIMOOIMYECKUM OCJI0KHECHUSIM.

* Hexoropsie nccnenoBaHust JEMOHCTPUPOBAIHA 3aBUCUMOCTh TPOMOOIMOOIMUYECKUX OCIONKHEHHM C IPOJIArcoM
MHUTPAIIBHOTO KJIallaHa

® OI[HaKO JAAHHBIX HEAOCTATOYHO JISI YCTAHOBJICHHOI'O IUATHOCTUYCCKOI'O U TCPAIICBTUYCCKOI'O ITOAX01a

Boudoulas KD, Pitsis AA, Mazzaferri EL, Gumina RJ, Triposkiadis F, Boudoulas H. Floppy mitral valve/mitral
valve prolapse: A complex entity with multiple genotypes and phenotypes. Prog Cardiovasc Dis. 2020 May-Jun;63



l Mitral Valve Prolapse

Clinical Risk Factors l

Females . .
Gibor of Substrate Under Investigation

Syncope/palpitations
ECG changes : T-wave
inversion and ST-segment

Papillary muscle fibrosis and * Underlying cardiomyopathy

adjacent LV wall fibrosis * @Genetic risk factors
depression *  Mitral annular disjunction
Bileaflet prolapse
Excessive PVCs on Holter l

monitoring

Possible Triggers

v" Slow conduction channels generating reentry circuit
v Instability around the Mitral valve region due to hypermobility
v" Premature ventricular contraction

Malignant Ventricular

Arrythmias and Sudden
Cardiac Death

Tayal B, Delling FN, Malahfji M, Shah DJ. Cardiac Imaging for Risk Assessment of Malignant
Ventricular Arrhythmias in Patients With Mitral Valve Prolapse. Front Cardiovasc Med. 2021 Feb 15



An¢Py3Hoe u peruoHaJIbHOE YTOJIIEHUE JIUCTKOB
MHUTPAJBLHOI0 KJalnaHa

* VYToiieHnue CTBOPOK MUTPAIHHOTO KJIallaHa MOKET ObITh
A PY3HBIM WIH PErdOHAJIbHBIM.

o KiuuHunueckas KapTuHa HC3aBUCHUMO OT YTOJIICHUSA CTBOPOK
MUTPAJIBbHOI'O KjallaHa, CKOPCC BCCI0o, aHAJIOTHYHA.

* Pa3zauuus B reHeTHYECKHUX U MOJICKYJIAPHBIX MEXaHU3MaAX MCXKIY
9THUMHU THUIIAMH YTOJIIICHUA CTBOPOK HE ObLIIM Y€TKO OnpeEaAc/JICHbI.

Boudoulas KD, Pitsis AA, Mazzaferri EL, Gumina RJ, Triposkiadis F, Boudoulas H. Floppy mitral valve/mitral
valve prolapse: A complex entity with multiple genotypes and phenotypes. Prog Cardiovasc Dis. 2020 May-Jun;63



dakropsl pucka BCC

Resting electrocardiogram findings Imaging findings
» T-wave inversions in the Echocardiogram
inferior leads Valve-related
QT p!'olongation « Bileaflet involvement
QT dnspgr_smn. « Leaflet thickness >5 mm
* PVCs originating from the « Mitral annular disjunction
RVOT and papillary muscles * Moderate to severe MR
* NSVT and/or VT « Flail mitral leaflets

Myocardial factors

A p’ * Increased velocities of the basal
Sudden cardiac death inferolateral tissue annulus-
Pickelhaube sign
A~

" * LV mechanical dispersion
! * Increased postsystolic index in basal to
midlateral wall

MRI

« LV fibrosis detected by LGE

» Mitral annular disjunction

« Systolic curling

« Basal lateral wall hypertrophy

Clinical factors

* Young female
» Palpitations, presyncope, syncope
* FH of sudden cardiac death
* Exercise-induced polymorphic =
PVCs, NSVT, VT Biomarker
‘ * Soluble suppression of tumorigenicity-2

Muthukumar L, Jahangir A, Jan MF, Perez Moreno AC, Khandheria BK, Tajik AJ.
Association Between Malignant Mitral Valve Prolapse and Sudden Cardiac Death:
A Review. JAMA Cardiol. 2020 Sep 1



