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PE3IOME

Vcxemuunara mutpaina peryprutaims (MMP) e Gomecr
Ha JsiBaTa Kamepa. Ik ce Ha TPaH3UTOpPHA MUOKap/-
Ha MCXEMHUS WK Ha OCThp MUOKapzeH uHpapkt (OMU) ¢
MEXaHUYHM NIPOMEHM Ha MalwIapeH MYCKyJ WIK Ha Toc-
JEeJBAIl0 MMOKApIHO peMmojenupaHe. Peryprutanusara
IPU TPAH3UTOPHA MUOKAapHA HUCXEMHs € peBep3uOMIIHA.
IIpu OMU ¢ MexaHUYHH TIPOMEHH B MAIMIAPEH MYCKYI,
NpOTHYa JpaMaTU4YHO W YecTo 3aBbpuBa (atanHo. Cuexn
OMMU u pemonenupaHa JisiBa Kamepa, perypruraunusra e
XPOHHMYHA U C AMHAMHUYEH XOJ1 — BIIUSE C€ OT MEIUKAMEHTH
u ¢puznuecku ycwus. Yecrorara Ha IMP He e yTouHeHa.
IIpornosara e Joma, ocoOEHO NMPU yMEpeHa MM TEXKKa
peryprutanys. JledeHHeTo BKIIIOYBA ONTHMAaJIHA AHTHHC-
XEMHUYHA MEIUKalUsl WIM OIepalus — aopTO-KOPOHAPEH
Gaiiriac u KJ1arHa peKOHCTPYKIIHSL.

Knouosu oymu: muoxapoen unghapkm, pynmypa Ha nanu-
Jlaper MyCKyJl, KaMepHo pemooenupane, MUmpaina peayp-
umayusi.

YBOJ{

Hcxemuunara 6onect Ha cbpuero (MBC) maromop-
(ONOTHYHO Ce ABIDKH ITBPBUYHO HA ITPOMEHHU B KO-
POHAPHHUTE CHIOBE M BTOPUYHO — HA TPOMEHH B MHO-
kapaa. KopoHapHUTE MPOMEHH BKITIOYBAT: €HAOTEIHA
JUCQYHKIHSI, CTAOMITHI U HECTAOMITHA aTepPOCKIIepO-
TUYHH TUIAKH C YaCTHYHA JIO TOTAHA TPOMOOTHYHA
OKITy3usi. MUOKapIHUTE MPOMEHH Ca: TPAaH3UTOPHA 1/
WK TIEPCUCTHpAIla UCXeMUs], 3allleMeTsIBaHe, HEKpO-
3a, OpraHu3alys, [IMKaTPU3anusi, KOUTO B CBOJIIOLH-
STa CH YECTO 3aBbPIIBAT C KAMEPHO PEMOJIEIUpPaHE.
KnuanuHo Gonectra ce mpeacrass ¢ 6orara rama ot
CUMIITOMU: TphJiHA OOJIKa, 33]{yX W/WIU IPBJICH JIUC-
KOM(OPT, pUTHMHH H [IPOBOIHYU HAPYIIICHNUS, BHE3aII-
Ha ChpJICYHa CMBPT, ChpICUHA HEIOCTATHYHOCT, Kap-
JoreHeH oK. CPaBHUTEITHO YECTO YCIOKHEHHE Ha
octpust MuokapaeH undapkr (OMU) e ncxemuynara
muTpaiiHa peryprutanust (MMP).

OINIPEJEJIEHUE HA UMP

HcxeMuyHATa MUTPAJIHA PerypruTamus € 3Ha4uM
perporpajieH CUCTOJEH KPBbBOTOK OT JIABa Kamepa
KbM JISIBO NPEAChPAME MOpajd HEaJeKBaTHO IIPUT-
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ABSTRACT

Ischemic mitral regurgitation (IMR) is a disease of the left
ventricle. It could be a result of transient myocardial isch-
emia or acute myocardial infarction (AMI) with mechanical
changes in one of the papillary muscles or subsequent myo-
cardial remodeling. Regurgitation due to transient myocar-
dial ischemia is reversible. Acute myocardial infarction,
complicated by mechanical papillary muscle changes takes
a dramatic and often fatal course. Left ventricle (LV) re-
modeling after acute myocardial infarction leads to chronic
mitral regurgitation with dynamic behaviour — it could be
influenced by medication and exercise. The incidence of
IMR is unknown . The prognosis is poor especially in cases
of moderate or severe regurgitation. Treatment includes
optimal anti-ischemic medications or surgery - bypass plus
valve reconstruction.

Keywords: myocardial infarction, papillary muscle rup-
ture, ventricular remodeling , mitral regurgitation.

INTRODUCTION

Pathomorphologically, ischemic heart disease (IHD)
is a consequence primarily to changes in coronary
vessels and secondary — to myocardial changes. Coro-
nary changes include endothelial dysfunction, stable
and unstable atherosclerotic plaques with a partial to
total thrombotic occlusion. The myocardial changes
are: transient and/or persistent ischemia, stunning, ne-
crosis, organization, scarring, the evolution of which
has often been a ventricular remodeling. Clinically,
the disease presents with a wide range of symptoms:
chest pain, shortness of breath and/or chest discom-
fort, rhythm and conduction disorders, sudden cardiac
death, heart failure, and cardiogenic shock. The isch-
emic mitral regurgitation is a relatively common com-
plication of acute myocardial infarction (AMI).

DEFINITION OF IMR

Ischemic mitral regurgitation is a significant retro-
grade systolic blood flow from the left ventricle to the
left atrium due to improper valve closure and a pres-
sure gradient between the two chambers in the context
of acute myocardial ischemia, mechanical damage of
a papillary muscle (PM) during AMI and regional or
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BapsiHE Ha KIIAITHUTE TUIATHA U HAJIMYKME HA TPaIUCHT
Ha HAATAHETO MEXK/Y JBEeTe KyXHHH, IBJDKAIO Ce Ha
OCTpa MHOKapIHa HCXEMUSI, MCXaHIHYHHU YBPEKIaHUS
Ha narnunaper myckyan (ITM) mpu OMU u pernonarn-
HO WIN TJIOOATHO PEMOENUpaHe ¢ JUCHYHKIUS U
ACHHXPOHU3BM B KOHTPAKIMATA HA OTICITHUTE YaCTH
Ha nsiBara kamepa (JIK) (43).

YECTOTA HA UMP

HoBomnosiBunaTa ce MUTpaiHa perypruranus € 4ecTo
ycnoxxHeHue B xona Ha OMMU. Crnopex HsAKoM JaH-
HU MuTpanHa peryprutanus (MP) ce oTkpuBa mpu
20 1o 55% ot Gomaure ¢ OMU (25). Criopen apyru
m3cnensanus MP umat 11 1o 19% ot GomHuTe CchC
cumniromatinuHa BC. Beripekn MacoBOTO HaBiM3a-
HE Ha ChBPEMEHHHTE MeToau Ha jedenne Ha OMU
Y HaMaJIsIBaHE Ha CMBPTHOCTTA, yectorata Ha UMP
U3TIIEXkKAA, Y€ TIOYTH HE ce MPOMEHA U € oKoyo 17 1o
55% (53). Ha mpakTtuka peanHara yectota Ha IMP
€ MHOTO TpyJIHO Ja Ob1e onpezeneHa. Taka criopen
enuH 0030p Ha Agricola, E. u cpaBr. (2), KouTo aHa-
JM3UPAT cepus OT MyOJIMKaluK, cTaBa scHo, ye MP
ce ycraHossBa oT 1.6% 1o 19.4% npu anruorpadcku
n3caeaBanus u oT 8% 1o 74% - mpm exokapauorpad-
cku. IHTepecHu ca qaHHuTe pH 773 OOIHHU, U3CIIe-
Banu 10 30-ust aen cnen npexussH MU (9). Hcxe-
muyHa MP e ycranoBeHa ripu 50% ot 14X, Jieka - IpH
38% u ymepeHa 1o Texkka - mpu 12%.

Kakro e BuaHO, uecrorara Ha UMP Bapupa B mmpok
JMara3oH Mpu OOJHHUTE C TMPEKUBSH MH(pApPKT. 3a-
BUCH OT peauua (HakTopu — METoJla U TeXHHUKaTa Ha
MIPOBEIEHOTO MU3CJIEBAHE, BPEMETO Ha M3BBpIICHATA
OLIEHKa — YacoBe, JTHU WJIM CEIMUIH ciel MH(papK-
Ta, OOIIMPHOCTTA M JIOKAJIM3aLusTa Ha UH(DapKTa, a
CBIIO TaKa U OT IIPUJIAraHOTO JICUCHHUE.
DyHKIUOHMPAHE HA HOPMAJIHATA MHTPAJIHA
KJIana.

3aTBapsHETO Ha MUTpajJHATa Kjama [0 BpeMe Ha
CHCTOJIa 3aBUCH OT aHATOMHYHOTO ¥ (PYHKIIMOHAITHO
CBCTOSIHHE Ha PAa3IMYHUTE KOMIIOHEHTH Ha KIIAITHUS
amapart: KJaneH NpbCTeH, KIAaHU IUIaTHA, Manuiap-
HHM MYCKYJIH, XOPJH, JIeBOKaMepHa cTeHa. DyHKUuo-
HUPAHETO Ha MHTAKTHHS MUTPAJICH KIIAlleH arnapar ¢
B pe3yJiTar Ha OalaHC MEXIY JBE TPOTHBOIOIOKHO
JISHCTBAIIM CUJIH — 3aTBApsIy U Teriemu (2, 24, 50).
Hassranero, KoeTo ce reHepupa B JisiBaTa KaMmepa 110
BpeMe Ha CHCTOJA 1 M30yTBa TUIATHATA HA MUTpaJTHA-
Ta KJama B II0COKa KbM JISIBOTO MPEACHPANE, CE OIl-
penenst kaTo 3aTBapsiuy cuid. EQexktuBHOCTTa Ha 3a-
TBapSILUTE CUIIU € B NIPsIKA 3aBUCUMOCT OT CKOPOCTTa
Ha rokauBaHe Ha Hassiranero B JIK mo Bpeme Ha cuc-
TOJIa, T.€. OT KOHTPAKTWINTETAa U PECIIEKTUBHO OT CH-
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global remodeling and dysfunction with asynchrony
in contraction of the left ventricle (LV) parts (43).

INCIDENCE OF IMR

Mitral regurgitation is a common complication of
AMI. According to some data mitral regurgitation
(MR) has been found in 20 to 55% of all AMI patients
(25). Other studies show that 11 to 19% of patients
with symptomatic coronary artery disease have MR.
Despite the massive influx of contemporary methods
of treatment of AMI and the reduction of mortality, the
frequency of IMR seems almost unchanged at around
17 to 55% (53). In practice, the actual frequency of
IMR is very difficult to be determined. Thus, accord-
ing to a review of Agricola, E. et al. (2) analyzing se-
ries of publications MR is found in 1.6% to 19.4% of
patients in angiographic studies and from 8% to 74%
- in echocardiographic studies.

Interesting data comes from a study including 773 pa-
tients 30 days after myocardial infarction (9). Ishemic
MR was present in 50% of patients, - 38 % had mild
MR and 12% - moderate to severe.

So, incidence of IMR varies widely amongst patients
who have experienced myocardial infarction. It de-
pends on many factors - the method and technique of
the study, the time of the assessment - hours, days or
weeks after the incident, the vastness and localization
of myocardial infarction and also the treatment admin-
istered.

Normal mitral valve function:

Mitral valve closure during systole depends on the
anatomical and functional status of the various com-
ponents of the valve apparatus: valve ring, valve leaf-
lets, papillary muscles, chords, left ventricular wall.
The function of an intact mitral valve apparatus is a
result of a balance between two opposite acting forces
- closing and tethering forces (2, 24, 50).

The pressure, generated by the left ventricle during
systole pushes the leaflets of the mitral valve towards
the left atrium and has been defined as closing force.
The effectiveness of the closing force is directly de-
pendent on the speed of LV pressure elevation during
systole, which is known as contractility and also on
the synergic contraction of the different parts of LV.
The papillary muscle contraction generates a force
and, through the chords, ameliorates valve prolapse in
the left atrium. This force has been defined as teth-
ering force and is directly related to the position of
the papillary muscles and the synchrony in their con-
traction. Normally, the valve ring has a saddle-shape
form, which is more pronounced during systole (48).
This is a factor which significantly lowers the stress
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Hepru3ma B KOHTPAKIUSTA HA PA3IMYHNTE U YacCTH.
Konrpakiuara Ha manuaapHATe MYCKYIH, KOSTO Te-
Hepupa CHJIa M MOCPEICTBOM XOPAWTE MPEISITCTBA
IIpoTabupaHeTo Ha IUIATHATA KBM JIIBOTO TPEICHP-
JIMe, Ce OMpEeAeNs KaTo TETJIeH CHIIH. TermemmTe
CHJIM ca TUPEKTHO CBBP3aHHU C MO3UIMATA HA TMaru-
JapHUTE MYCKYJIM W CHHXPOHA B TSAXHATA KOHTpPaK-
TIHS.

HopwmanHo, KJIAMHUST TPBCTEH € ChC CEUIOBHUIHA
(hopma, KOATO € Mmo-NnoAYepTaHa 110 BpeMe Ha CUCTONIa
(48). ToBa e (hakTop, KOWTO 3HAYMMO TTOHUKABA CTPE-
ca BbPXY KJIAITHUTE IJIaTHA U HAMAJISIBA MEXaHHYHH-

Normal

LV

Closing force

over the valve leaflets and reduces the mechanical im-
pact. Since the anterior annulus is spatially connected
to the aortic root, the distance between the anterior
annulus and the top of the papillary muscles can be
used as a measure of withdrawal (tethering) (2, 36,
43). Closing and tethering forces move the leaflets in
the opposite directions. Therefore, some authors (34)
compare the mitral valve to a marionette, driven by
two opposite acting forces. In the normal heart valve
leaflets are well positioned in the annular plane in sys-
tole with an adequate coaptation zone (2, 36, 43, 50)
(Figure 1. Normal).

Infarct

Papillary
muscle
displacement

Fig. 1. Closure of the mitral valve at normal and post-infarction remodeling.

Te BB3JeHCTBUS. Thil KaTO MPEAHUAT aHYJIyC € MPOC-
TPAHCTBEHO CBBP3aH C a0PTHUS KOPEH, Pa3CTOSHUETO
MEX[y MPEeJICH aHyJIyC U BbpXa Ha MalWIapHUTE MyC-
KyJI MOKE J1a C€ M3II0JI3Ba KaTo MsIpKa 3a TErJieHe -
tethering (2, 36, 43). 3arBapsiure u TETJICIIUTE CHITH
JIBIDKAT TIATHATA B TPOTHBOTIOIOKHHU TIOCOKH. 3aTO-
Ba HSKOW aBTOpH (34) onpuiiMyaBaT MUTpaTHATA KJla-
1a Ha MapUOHETKa, ABM)KEHA OT JIBE CPELIYIOJIOKHO
JeWcTBally CUIM. B HOpManHOTO chbplie KIIarHUTe
IUIaTHa ca Jo0pe MO3UIMOHUPAHU B CHCTONA B aHY-
JlapHaTa paBHMHA C aJieKBaTHA KOANTAlMOHHA 30HA
(2, 36, 43, 50) (¢ur. 1 Normal).

ITaToanaTromust Ha UMP.

HcxemuyHaTa MUTpaJHA peryprutamus e Kiu-
HMYHA cuTyaums, cBbp3ana ¢ xpoununa MbC, ¢ nim
0e3 MmpexuBSH B MHHAJIOTO MHOKapaeH HH(}apKT.
Haif-uecro peryprurauusra HacThIIBa B XOJa Ha
OMMU nnu HeToCcpeICTBEHO CIie/] TOBa. B 3aBucuMocTt
OT MaTOMOP(HOJIOTUYHUTE HAXOJKH, PErypruTanusiTa
ce ABJDKU Ha TPU BUJA IPOMEHU:

Pathoanathomy of IMR.

Ischemic mitral regurgitation is a clinical condition,
associated with chronic ischemic heart disease with or
without a previous myocardial infarction. Most often,
regurgitation occurs in the course of AMI or imme-
diately thereafter. According to pathomorphological
findings, regurgitation occurs due to three types of
modifications:

e acute myocardial ischemia;

* mechanical damage of a papillary muscle

e left ventricular remodelling.
Acute ischemic episodes, affecting a part of LV and/or
papillary muscles have usually been associated with
atherosclerotic plaques, significantly reducing the lu-
men of LCX and RCA. Each episode of ischemia sup-
presses myocardial contractility of LV, respectively of
papillary muscles. The result is reduced closing and
augmented tethering forces. This causes an acute tran-
sient MR directly related to the duration and the sever-
ity of ischemia.
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Fig. 2. Mechanical injuries of the papillary muscles

*  0CTpa MHOKapHa NCXEMHUS
*  MEXaHWYHH YBPEXKIAaHUS Ha MaMIapeH MyCKYJl
*  JIeBOKAMEPHO PEMOJIEIUpPaHE.

OcTpuTe NCXEMHYIHH enn30H 3acsrar gact ot JIK n/
WM TIAIIApeH MYCKYJI U OOMKHOBEHO Ca CBBP3aHH
C aTepPOCKJIEPOTHYHHU IJIaKW, HAMAJISBAIM 3HAYMMO
nymena Ha LCX u RCA. Bceku enmzon oT MUOKap/I-
Ha UCXEMHUSI MOTUCKA KOHTPAKTHIIHUTE Bh3MOKHOCTH
Ha KaMmepara U ChbOTBETHO Ha ManwiIapeH MycKyi. B
pE3yJNITaT Ha TOBA, CUIIHO CE PEAYLMPAT 3aTBAPSILIUTE
U CHOTBETHO Terjenure cuid. ToBa npeaus3BruKBa oc-
Tpa TpaH3utopHa MP, npsko cBbp3aHa ¢ TEKECTTa U
MIPOIBIDKUTEITHOCTTA HA HCXEMUSITA.

MexaHU4HUTE YBPEXIAHUS BKIIOYBAT TPU CHCTHUS
— TOTaJIHO pPa3KbCBaHe, Hali-yuecTo B OOJacTTa Ha
TJIaBaTa Ha MOCTEPOJIaTePATHHS MaNiIapeH MyCKYyI,
napiyaiHa pynrypa u enoHramms (¢ur. 2).
ToTtaaHOTO pa3KbCBaHE HACThIBA B xoaa Ha OMU,
Ipean3BUKBa ocTpa U Texkka MP u 3aBbpiiBa ¢artai-
HO, aKO HE ObJic M3BBPIICHA XUPYPIHIHA KOPEKITHS
(10). IMapumamHata pyntypa Hpenxo’kaa HacThbIIBa-
HEeTO Ha IbJIHaTa pynTypa. Exoxapamorpadcku ce
NPECTaBs ¢ NPOJIAIC Ha MUTPAJIHO IJIATHO C BUIUM
nedekr B manmunapeH myckyi. [locraBsHero Ha nua-
rHO3aTa MPU TOBA ChCTOSHHE MOXKE Ja MPEJOTBPaTH
I'BJIHOTO pa3kbeBaHe. EnoHramusra e B pe3yaraT Ha
YaCTUYHO OTKbCBAHE Ha BbpXa Ha MalMIapeH MyCKYJI
¢ mocnensamo pemojenupane. [Ipu TakuBa OOJNHH
exorpa()cku TpUBIBIHUKBT HA KOANTALUSI MOXE Ha-
IIBJIHO J1a JIMTICBA WIIK J1a € 3aMeHeH ¢ Tparnen. Koar-
TallMOHHATA TOYKA € BUCOKO HaJl MUTPAIHUS aHYJIyC
B nocoka kbM JIII. Murpainata perypruranus npu
TEe31 OOJIHU HACTBIIBA CPABHUTEIHO OCTPO, a CTETCH-
Ta i 3aBUCH OT TOBA KOJKO BHCOKO HajJ MHUTPAJIHUS
aHyJIyC € KOoanTalMoHHaTa TOYKa.

[epcucTupariaTta MUOKapHa HCXEMHS U TIPEIKHUBS-
HUTE HMHGApKTH OOMKHOBEHO HHIYLHMPAT KaMEpHO
pemonenupane (14, 35). Pemonenupanero na JIK e
6

Mechanical injuries include three states - a total rup-
ture most frequently in the head region of the postero-
lateral papillary muscle, partial rupture, and elonga-
tion (Figure 2).
Total rupture occurs in the course of AMI, causing
acute and severe MR and is usually fatal if surgi-
cal correction is not performed (10). Partial rupture
precedes the onset of complete rupture. Echocardio-
graphically it shows a mitral prolapse and an apparent
defect in one of the papillary muscles. Early diagnosis
of this condition may prevent complete tear. Elonga-
tion is the result of a partial detachment of the tip of
the papillary muscle with a subsequent remodeling.
By these patients the triangle of coaptation could be
completely missing or replaced by a trapeze.
The coaptation point is high above the mitral annu-
lus towards the left atrium. Mitral regurgitation in
these patients occurs relatively sharply and its degree
is highly dependent on the position of the coaptation
point. The higher the coaptation point above the mitral
annulus, the greater the MR.
The persisting myocardial ishemia and the previous
myocardial infarctions usually induce a ventricular
remodeling (14, 35). LV remodeling is a complex
process, changing its architectonics, respectively size,
shape and function. Changes occur as a result of the
effects of hemodynamic, neurohumoral and genetic
factors. Remodeling begins immediately after AMI
and progressively increases in the next months and
years (52, 55). LV remodeling after AMI includes:
expansion of the infarcted area - thinning and di-
lation with or without an aneurysm formation;
* subsequent hypertrophy and dilatation of the non-
infarcted zone;
* interstitial fibrosis and depressed contractility
* change of the shape of the LV — from elliptic to
roun.
The LV remodeling process has been divided to a re-
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KOMIIJICKCEH TPOIIEC, TPOMEHSI HeHATa apXUTEKTO-
HHKa, pect. Gpopma, ronemuHa U pyHkims. [Tpomenu-
TE€ HACTBIIBAT B pe3yJITaT Ha JIEHCTBUETO HAa XEMOIU-
HaMUYHH, HEBPOXYMOPAJIHH M T€HETHMYHU (hakTopu.
PemonmenmmpaneTo 3amouBa BemHara cienq OMU u
MIPOTPECUBHO HApacTBAT IIPEe3 cie/(BAllUTe MECELN U
rogunu (52, 55). IIpomennre npu pemoaenupana JIK
cien ipexusstH OMU BkirOuBaT:
*  eKCIaH3Ws Ha MH(ApKTHATA 30HA — U3THHIBAHE U
JUJIaTanys ¢ Wi 0e3 aHeBpu3Ma
e mocjeBalla Xuneprpodus U AuwIaTalys Ha He-
nH(papKTHaTa 30HA
e wuHTepcTHIMaTHA (UOpO3a M MOTUCHAT KOHTpA-
KTUITUTET
* mpomsHa Ha (opmara Ha JIK or enuncoBunHa
KBbM OKpBIJICHA.
Pemonenupanero Ha JIK ycinoBHO ce pa3zens Ha pe-
THOHAJIHO U T700anHo. PerrmoHanHoto pemozenupa-
HE Hal-uecTo ce IBJDKU Ha TpaHcMypaieH MU cbe
3aJIHO- JIOJTHA JIOKanu3anus. To MpUYHHSABA MO-aru-
KaJHO, 3a/IHO W JaTepallHO M3MECTBAHE Ha 3aJHO-
MeIUaJHus nanuiapeH Myckyil. Jlo ronsiMa crerneH
32 MPOMEHUTE B MaNMJIAPHUS MYCKYJ AONPHUHACAT
Hepa3TerIMBUTEe XOpau. M3MecTBaHETO B ammKaiiHa
MOCOKa Ha 33/IHUS TMaNWIapeH MYCKYJI, pe3yiaTHpa B
T0- anuKalHa MO3ULHU Ha MUTPAJIHNTE IJIaTHA U TAX-
HaTa KOalTallMOHHA 30Ha U CbOTBETHO B XapaKTepHa
nedopmarust Ha IPeTHOTO MUTPAIHO TUIATHO — ,,KPH-
7o Ha yvaiika” (“seagull sign”) (41). PaBHunata Ha
aHyJyca U matHata oopMAT Gurypa, KosTo IpUiIU-
ya Ha najatka. PeanHo e Hanuie HeaJeKBaTHO 3aTBa-

Fig.3. Ischemic remodelifLV, secondary ch

gional and a global remodeling.

The regional remodeling occurs most often due to an
inferoposterior transmural MI. It causes an apical, pos-
terior and lateral displacement of the posteromedial
papillary muscle. However, the unstretchable chords
contribute to the changes in the papillary muscle. The
apical shift of the posteromedial papillary muscle re-
sults in a more apical position of the mitral leaflets
and their coaptation zone and thus in a characteristic
deformation of the anterior mitral leaflet - ,,seagull
sign® (41).

The annular plane and the valve leaflets form a figure,
that looks like a tent. Actually, there is an improper
closure of the mitral valve leaflets as a result of in-
creased tethering forces (58). In a posterior MI and a
regional remodeling, the tenting area is asymmetric,
bigger in the posterior leaflet zone, which is usually
with reduced mobility. Global remodeling is usually
due to transmural anterior myocardial infarction or
a combination of anterior and posterior myocardial
infarctions. In these patients, the L'V has a spherical
shape and significantly dilated, with a large distance
between the papillary muscles.

There is a ventricle-mitral discrepancy (43) — a too
large and extended LV and a too small (actually nor-
mal size) valve ring. All this reduces the L'V contrac-
tility, the systolic reduction of the valve ring, destroys
the synchrony of the PM contraction and causes LV
dyssynchrony more pronounced in the basal segments,
thus leading to suppression of the closing forces.

In conclusion, regional and global ventricular remod-

ronic ischemic mitral regurgitation.
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psiHE HAa MUTpPAIHUTE KJIAIHU TUTaTHA B pe3yJaTar Ha
yBenuyeHu Teraenm cund (58). [pu 3ageH uabapkT

U PETHOHAIHO peMoJeNpaHe, IUIOIITa Ha Terje-

HE € acUMeTpHUYHa, [IpeBajiipa B 30HaTa Ha 3aHOTO

TUIATHO, KOGTO OOMKHOBEHO € M ChC CHJIHO HamajeHa

MOJIBMKHOCT. ['1100aTHOTO pemMojienupane OOMKHO-

BEHO C€ IB/DKM Ha TpaHCMYpajeH npeneH MHpapKT

WM Ha ChUETAHUETO Ha TPE/ICH ChC 3a/ieH MH(]APKT.

[Tpu Te3u 6omum JIK e cbe chepruna Gopma u 3HAYH-

TEITHO AWNATHPaHa, TANWIAPHUTE MYCKYIIH Ca CHITHO

paznaneyenu. Hanuue e kaMepHO-MUTPATHO HECHOT-

BeTcTBHE (43) - TBBpAE roisiMa U pasummpera JIK u

TBBpJIC MAIBK (PEaHO HOPMAJICH MO pa3MepH) Kia-

el npbereH. Benuko ToBa penyimpa JIK konTpakTi-

JIMTET, OrpaHNyYaBa CUCTOJIHOTO HaMaJIsIBaHe Ha KJiarl-

HUSI TIPHCTEH, HapyIllaBa CHHXPOHA B KOHTPAKIUATA

Ha JIBaTa ManujiapHu Myckyna u npuuusssa JIK nuc-

CHHXPOHHMS, IT0-U3pa3eHa B Oa3aIHUTE CErMEHTH, T.€.

BOJIM JI0 NTOTHCKaHE Ha 3aTBapAIINTE CHIIH.

B 3akmrodeHne, permoHaIHOTO ¥ TIOOATHOTO Ka-

MEpPHO PEMOJIEIMPAaHE YECTO y4YacTBAT YCIIOPEIHO

B rere3ara Ha MP. Ot enna ctpana, JIK aunatauus

U JUChYHKIMSA IOpajd MOTHCHAT KOHTPAKTUIMTET

OorpaHWYaBa 3aTBApsSHETO HAa MUTpayiHara kjama. Ot

npyra, npomenure B JIK reomerpus n nosunusta Ha

NanwiapHUTe MYCKYJIM TOpajd yBEJIUYEHH TerJIeLH

CHJIM M3MECTBAa MUTPAJHUTE IIaTHA U KOANTAlMOH-

Harta UM Touka 1o nocoka kbm JIK. (¢ur. 1 Infarct) (2,

34, 36, 43).Ternemmre CHIM ca TUPEKTHO CBBP3aHHU C

MO3UIMATA HA MANMIapHUTE MYCKyJH. [lucOanaHchT

MEXKy IPOTUBOIOIOKHO JeHCTBAlUTE CHIM — 3a-

TBapAIIH U TEIJICIIH, B KpaifHa CMETKa BOJH JI0 XPO-

HuyHa UMP (¢ur. 3).

Carpentier (13) npemiara U3KIFOYATEITHO OMPOCTEHA

U yoOHa, 0COOCHO 3a XUPYPIUYHU EIH, (yHKIIHO-

HanHa knacudukanust Ha MP. Criopen tasu kinacudu-

kaiust MP ce paznens Ha Tpu TUIA:

* tun I - B pesynrar Ha nunatanys Ha KIIaHUS
MPBCTEH NP HOPMAJIHO JIBIKCHNE Ha KIIATTHUTE
rJiaTHa

e tun Il - B pe3ynTaT Ha HAAHOPMEHO JABIKEHUE Ha
KJIAITHUTE IUIaTHA [0 IOCOKa KyXHWHAaTa Ha JIABO-
TO TIpeACHpaue (TIpoJIarc)

e tun III — B pe3ynTaT Ha OrpaHUYEHO JBUKEHHE
Ha KJIAIHUTE IJIaTHa — chOTBETHO npu [lla — B
muacrona v ipu 11Ib — B cucromna.

CrpoTHeceHa KbM Ta3H Kiacupukarms, octpata IMP

(rpoKama ce Ha MEXaHHMYHHU POMEHH Ha MaTiapeH

MYCKYJ) MOXKe Ja ObJie OIlpe/iesieHa KaTo TakaBa OT

tun II. IIpu xponnunara UMP neBokamepHOTO pemo-
JIeTUpaHe YecTo BOJIM [0 3HAYNMa JUJIaTalys IpeIn
BCUYKO Ha KJIANHUs MpbeTeH — Tyl 1. B ronsima gact
OT city4yaute, obaue, cineanH(papKkTHOTO peMoJenpa-
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eling are often involved in the genesis of the MR si-
multaneously. On one hand, LV dilatation and dys-
function due to a depressed contractility limits the
mitral valve closure. On the other hand, the changes in
LV geometry and PM position due to increased trac-
tion forces shift the mitral leaflets and their coaptation
point towards the L'V (Figure 1. Infarct) (2, 34, 36,
43). The traction force is directly related to the PM
position. The imbalance between the opposite forces —
closing and tethering ultimately leads to chronic IMR

(Fig. 3).

Carpentier (13) proposes an extremely simple and

convenient functional classification of MR, especially

for cardiac surgeons. According to it, MR could be
divided into three types:

*  Typel-asaresult of a valve ring dilation despite
normal valve leaflet function;

e Type II - due to an excessive movement of the
valve leaflets towards the cavity of the left atrium
(prolapse);

e Type III - due to a restricted movement of the
valve leaflets - Illa respectively - in diastole and
IIb - in systole.

According to this classification, the acute MR (due to
mechanical changes in the papillary muscle) can be
defined as type II. By chronic IMR, the chronic left
ventricular remodeling often leads to significant dila-
tion primarily of the valve ring - type 1. In most of
the cases, however, post-infarct remodeling causes
PM dislocation and increases tethering, which in turn
forms the MR Type I1Ib (limited valve leaflet systolic
excursion). The complex processes of LV remodeling
often lead to a combination - type I and type 11Ib MR.

PATHOPHYSIOLOGY

The pathophysiology of IMR is quite different and
much more complex than that of the primary MR. The
reason is that IMR is not a valve disease, but a disease
that primarily affects the LV. In case of acute myocar-
dial ischemia, transient IMR, especially if prolonged
and severe, may lead to a pulmonary congestion and
edema (35). In cases of mechanical PM damage, espe-
cially with a complete rupture, the mitral regurgitation
occurs suddenly and rapidly leads to a sharp increase
in the LA, the pulmonary veins and pulmonary capil-
lary pressure. The minute volume decreases dramati-
cally and a picture of acute pulmonary edema and car-
diogenic shock develops.

The degree of a chronic IMR is directly dependent
on the myocardial infarction vastness and location,
and the ventricular remodeling pattern after that. The
IMR consequences depend on its severity and the left
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HE TPeIU3BUKBA MANMIAPHO- MYCKYJIHA TUCTIOKAIHS
Y YBEJIWYEH TETEPHUHT, KOETO OT CBOsI CTpaHa, 0popMs
MP ot tun IlIb (orpanryeHo ABMKEHUE HA TUIATHATA
B cucToIa). YecTo, B pe3yiTaT Ha CIOXKHU IIPOLIECH Ha
pemonenupane, MP e komOunaupana - tun I v tum I1b.

MNATO®U3NOJIOT' UsA

[Natoduznonorusira Ha UMP e nocTa pasnudHa 1 MHO-
ro MO-CJIOYXHa OTKOJIKOTO Ha mbpBuuHarta MP. Tosa
ce aboku Ha daxTa, ye UMP He e Oornect Ha kanure,
a Oouect, kosTO MbpBUYHO 3acsra JIK. B ciayuaunte ¢
ocTpa MHOKap/iHa UCXeMus TpasutopHara MP, oco-
OEHO aKo € MPOIBIDKUTEITHA U TEXKKA, MOXKE J1a JI0Be-
Jie 1o 6enoapobeH 3acroii unu efem (35). [pu 6onau-
T€ ¢ MEXaHUYHM YBPEXJIaHUS Ha MaluIapeH MYyCKyJl,
0CcO0OEHO B CITy4JanTe C ITbJIHA PYNTypa, PErypruTaiu-
ATa HACTBIIBA BHE3AITHO U ObP30 BOJIH JI0 PSA3KO MOBHU-
maBaHe Ha HaysiraneTo B JIIT, GenopoOHKUTE BEeHO3-
HH CBJIOBE U IyJIMOKaNMJISIpHATa 30Ha. MUHYTHUAT
o0eM HamaJIsiBa JpaMaTUdIHO U CE pa3BHBa KapTHHATA
Ha OCTBp 0enopo0eH e/IeM U KapAHOTreHeH oK. Te-
’kecTTa Ha xpoHnuHata UMP e B mpsika 3aBUCHMOCT
OT OOIIMPHOCTTA Y JIOKAIN3ALUATA HA NPEKUBIHUS
WH(ApKT W XapaKTepHCTHKATa Ha IOCIIEABAIIOTO
kamepHo pemojenupane. [locneaumure nHa MP 3aBu-
CAT OT HelHaTa TeXecT U oT mojaTiuBocTTa Ha JIIT
(compliance). [Tpu romsima yact ot 6omanre UMP e
C XpOHHUYEH XOJl M € B PE3yNTaT Ha UCXeMUYHH U He-
KpPOTHUYHHU NMPOMEHH B MHMOKapia M IOCJIEIBAILO pe-
mozenupane Ha JIK, Kouto BogAT 10 TUChHYHKIMS U
JIEBOCTpaHHA CbhpAeYHa HexocTarbyHocT. Ilpu wact
ot 6oaute IMP ce pa3BuBa B ocTpus cTaauil Ha UH-
(hapkTa U e cBbp3aHa C eKCHaH3us Ha MH(papKTHATA
3oHa. [Ipu moBevero Goxuu, 0b6aye, MP ce oTkpuBa
ciient 30-us aeH. B 3aBUCMMOCT OT perypruTaioHHus
obem HamsiraneTo B JIIT mo Bpeme Ha cuctonia ¢ yBe-
nryeHo. O0eMHOTO HAaTOBapBaHe Ha CHIIOTO BOJIH 10
MIOPOYEH KPBI' € OCIeBAI0 00EMHO HATOBAapBaHE Ha
JIK. To3m mporiec € ¢ BaskeH e(heKT BhPXY TOJICMIHA-
Ta ¥ TEOMETPHSITAa Ha Kamepara — OT EIUIICOBUIHA Ts
ctaBa cepruuna. /Iunarauusara u 00eMHOTO oOpeme-
usiBane Ha JIK yBennuaBat muokapanus i crpec (15).
ToBa e mpuurHa 3a MOKauYBaHEe HA HAIATAHUSATA PET-
porpajano 1o Bepurata — B JII1, 6enoapoOHuTE BEHO3-
HU ChJIOBE, IyJIMOKAIHUJIsIpHATa 30Ha 1 Oes1oipoOHaTa
aprepus. Baxno e na ce 3nae, ue UMP e qunamuyHa,
MIPOMEHIIMBA BEIIMYKMHA, CBbP3aHa C MHOTO (haKTOpH
(60). PerypruTaliiOHHUSIT OTBOP U CHOTBETHO CTe-
MIEHTa Ha PerypruTanys THPIST IPOMEHH B X0Ja Ha
cuctonara. Taka B Ha4aj10To U Kpasi Ha cuctonara MP
€ Hali-roJisIMa, a B cpejaTa - mo-Manka. Tesu npome-
HU Cca MPSIKO CBbP3aHM C TUHAMUYHO MIPOMEHSIIINS Ce

atrial susceptibility (compliance). In the majority of
patients, IMR has a chronic course, and is a result of
ischemic and necrotic changes in the myocardium and
the subsequent LV remodeling, leading to LV dys-
function and left-sided heart failure. In a subset of
the patients, IMR develops during the acute phase of
the infarction, and is connected with the expansion of
the infarcted area. In most patients, however, MR has
been found 30 days after the incident. Depending on
the regurgitant volume the LA pressure during systole
increases. Its volumetric overload leads to a vicious
circle of further volume overload of LV. This process
has an important effect on the size and geometry of the
LV — its elliptic shape becomes more spherical. The
dilation and LV volume overload increase myocardial
stress (15). This is the reason for the retrograde pres-
sure rise - LA, pulmonary veins, pulmonary capillary
zone and the pulmonary artery. It is important to know
that the IMR often is a dynamic and variable quantity,
associated with a large number of factors (60).

The regurgitant orifice area and the degree of mitral
regurgitation undergo changes during systole. Thus,
at the beginning and at the end of the systole the MR
is greater than in the middle. These changes are di-
rectly related to the dynamically changing during sys-
tole transmitral gradient (59). On the other hand, the
change in the MR degree could be due to a reverse LV
remodeling as a result of an appropriate medication
(47). So, some inotropic agents (dobutamine infusion)
increase dP/dt and thus force closure (28).

Diuretics reduce preload and LV size, and thus the
tethering force and the MR (5). Chronic IMR is very
sensitive to exercise. It induces effective regurgitant
orifice area changes and could dynamically increase
during the day, depending on the physical activity
of the patients. The rapid growth of MR during ex-
ercise increases the risk of death and hospitalizations
due to heart failure deterioration (31). The intermitent
increase of MR causes LV volume overload and con-
sequently, further remodeling and dysfunction of LV
(31, 32). Approximately 30% of patients have a rapid
increase of MR during exercise, which results in a sig-
nificant increase of the systolic pulmonary artery pres-
sure. Increased systolic pulmonary artery pressure is
an independent predictor of cardiovascular mortality
(33).

SIGNS AND SYMPTOMS/CLINICAL
EXPRESSION

There are clinical data of ischemic heart desease with
or without a previous myocardial infarction — often
inferior and/or anterior. Patients with MR related to
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10 BpEM€ Ha CUCTOJIa TPAHCMUTPAJIEH IrpaaueHT (59).
Ot apyra ctpaHa, npomsiHata B MP moxe na ce abi-
KM Ha oOpatHo pemojenupane Ha JIK, HacTbmuio B
pe3yJITaT Ha MOIXOIAII0 MEIUKAaMEHTO3HO JICUCHUE
(47). Taka HSIKOM HHOTPOITHH areHTH (MH(Y3Hs C 10~
Oyramun) yBenuuaBatr dP/dt u chOTBETHO cuiuTe Ha
3arBapsHe (28). JledueHuero ¢ AuypeTHIIM HamassiBa
TpeIBapUTEeNHUS TOBap U pasMepa Ha JIK, a 3aemHo
¢ ToBa teryemmte cun 1 MP (5). Xpornunara UMP
€ MHOTO YyBCTBHUTENIHA KbM (DPH3HMUYECKO HATOBapBaHE.
To unaynmpa npomMeHu B e(heKTUBHUS perypruTaumo-
HEH OTBOP M MOJXXE JIMHAMUYHO B XOJ1a Ha JICHS B 3a-
BHUCHMOCT OT (PU3MUYECKOTO HATOBApBaHE HA OOIHUTE
Jia IpeAM3BUKa MTPEXOTHH €MMU3011 Ha MOBUIIIEHA pe-
ryprutauusi. bpp3oro yBenuuaBane Ha MP no Bpeme
Ha TPEHUPOBKA OOMYAHO MMOBHUIIIABA PUCKA OT CMBPT
Y XOCTIUTAJIM3UPaHe TIOpajan BIIOIICHA ChpJcYHa He-
noctarbaHOCT (31). THTEpMUTEHTHOTO yBEIUYaBaHe
Ha MP npenmsBukBa obemHO oOpemensiBane Ha JIK
U PECIIEKTUBHO JIOIBITHUTEIIHO PEMOJICITUpaHe U 3a-
nbia0ovyaBane Ha HeliHata mucdynkius (31, 32). [pu
oko110 30% oT GoIHHUTE IO BpeMe Ha TPEHUHT CTEIeH-
Ta Ha MP ps3ko ce yBennuaBa U BOJM IO 3HAUUMO
MOKa4YBaHe Ha CUCTOJIHOTO HanaraHe B a.pulmonalis.
[ToBUIIICHOTO CHCTONHO Hajsirane B a.pulmonalis e
He3aBUCHM (DAaKTOp 3a IMOBHUIIEHA ChPAECYHO-CHIOBA
cMbpTHOCT (33).

K/IIMHUKA HA UMP

AHaMHeCcTH4YHO, ca Hasuie ganuu 3a UBC, ¢ unm 6e3
npexuBsH OMU — gecTo ¢ 1oHa W/HIK TpeTHa JI0-
kaym3anus. [Ipu 6onmanTe ¢ MP, cBbp3ana ¢ TpaH3u-
TOpHA MHOKap/Ha UCXEMHUs, Ca HAINIIE OIJIAKBAHUS,
XapaKTepU3Upalld KaKTO MHOKapIHAaTa HCXEMus,
TaKa M peryprutanusra — TpbIHa 00JIka, TPhICH IHC-
koMmopt u 3aayX. [Ipu nanmentu ¢ ocrpa MP, cBbp-
3aHa C MEXaHWYHU MPOMEHH (TOTalHa, CyOTOTaIHA
pynTypa WM eJOoHrauusi), 3acsraimy HHdapuupaH
ManujIapeH MYyCKYJI, KIMHUKAaTa ce XapakTepu3upa C
OCTPO M JpaMaTU4HO MPOTHYAIIA JIEBOCTPAHHA Chp-
JIe4uHa HEI0CTaThYHOCT, ChUETAHA C MPOSIBU HA TEXKa
XHUIOTOHMS U KapIUOT€HEH IOK. bosHuTe ¢ XpOoHUY-
Ha MP ce orurakBar OT JiecHa ymMopa Ipu 0OWYaiHH,
a JIopH ¥ 1ipu Jieku (usmdecku ycunus. [Ipu Hiakon
0O0JIHM TE€3M MPOSIBU ca chueTaHu ¢ TnuuHa All mpu
yeunue. Cneft rosisim TpancMmypasieH MU gecto ca Ha-
JIMIIE €MTU30/I1 OT OPTOITHOMYEH HOMICH 33yX (Kapau-
aJHa acTMa).

JAUATHO3A U OLIEHKA HA UMP

Peryprurannonnusit o6em npu UMP o6uxHoBeHO
€ MHOI'0 NMO-MAJIbK OTKOJIKOTO NPU IbPBHYHATA
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transient myocardial ischemia have symptoms char-
acteristic both of the ischemia itself, as well as of the
valve insufficiency — chest pain, chest discomfort and
dyspnoea. Patients with acute MR, related to mechani-
cal changes (total, subtotal rupture or elongation of an
infarcted papillary muscle), have clinical manifesta-
tion of acute heart failure, as well as hypotension and
cardiogenic shock.

Patients with chronic MR complain from fatigue when
performing ordinary, or even less than ordinary physi-
cal activity. In some patients these symptoms occur
along with typical angina pectoris provoked by physi-
cal activity.

DIAGNOSIS AND ASSESSMENT OF IMR

Regurgitant volume in IMR is usually much smaller
than the one in primary MR. This is due to the left
ventricle dysfunction and the high left atrial pressure.

Physical examination is not very informative in the
case of IMR. There is often evidence of cardiomegaly/
enlargement of the heart — ictus cordis/the apex beat
is larger, with a left and inferior displacement. The
first heart sound in the left ventricle auscultation area
could be diminished (due to the lessened contractility,
causing a low velocity of pressure growth in the left
ventricle). An S3 or S4 tones are common, as well as
a systolic regurgitant murmur (high-velocity continu-
ous murmur, often pansystolic). In some cases it could
be with a crescendo-decrescendo ejection characteris-
tic (possible papillary dysfunction). In other patients
a systolic murmur may be absent or could change
within hours depending on their treatment or physical
activity (17). Ischemic mitral murmurs change their
intensity or even completely disappear after nitroglyc-
erin application. Along with the above-mentioned,
different rhythm and conduction disorders are also a
frequent finding.

Ultrasound imaging is essential for assessing IMR. It
includes a quality and quantity assessment.

Quality assessment includes: determination of the re-
gurgitant jet area and direction, deciding if there is lo-
cal or global remodeling, as well as characterization of
mitral valve deformation. Severity of MR can be mea-
sured more accurately semiquantitatively through the
width of v.contracta. This method is especially essen-
tial when the jet is eccentric (62). Eccentric jet is often
found in the case of inferior myocardial infarction and
local remodeling, while a central jet is usually found
after an anteroposterior infarction and global remod-
eling with LV sphericity. It’s recommended that the
size of the tethering zone be determined (normally up
to lcm?- as well as the leaflets coaptation depth (nor-
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MP. Toga ce qbixu Ha Haau4Ha JIK ntuchynkuus
U BHCOKO JIEBOTIPEICHP/IHO HAJISITAHE.
dusukanHoTo u3cneasane npu UMP e ¢ manka un-
(hopmaTHBHa cTOHHOCT. YecTo ce OTKpUBAT JaHHU 3a
KapJUOMeranus — CbpACYHUAT yaap BUIUMO U IaJl-
MATOPHO € Pa3IIMPEH MO IUION] ¥ M3MECTEH HAJISBO
1 Hajoy. [IbpBUAT Chbp/CUEH TOH B JIGBOKaMepHATa
ayCKyJITaTOpHa 30HA MOJKE Jla € oTciadeH (HamajleHa
CKOpOCT Ha IokauBaHe Ha Haysaranero B JIK nopaau
MOTHCHAT KOHTpakTwimTeT). OOHuaiiHa aycKyiTa-
TopHa Haxojka e [V w/unu Il ranorneH ToH, chueTanu
C pEerypruTalnioHeH CUCTOJIMYEH IIyM (BUCOKOYECTO-
TEH JICHTOBHJICH, 3acMalll YeCTO IOYTH IsulaTa CHC-
tojia). [Ipu HAKOM OOJHU CHCTOJMYHMSAT IIIYM MOXKE
Ja ObJie ¢ xapaKkTep Ha U3TIACKBAIL — KpEeCUEHA0-ICK-
pecueHo (Bb3MOXKHA manuiapHa aucyHkius). [Ipu
Jpyrd OOJHW CUCTOJHMYHUST IIYM OTCHCTBA MM CE
MPOMEHS B PaAMKHTE Ha 4acOBE B 3aBUCHMOCT OT JIe-
YeHHeTo Wi ¢usndeckoto HaroBapsaHe (17). Mcxe-
MUYHHUTE MUTpaJIHK IrymMoBe cienl Nitroglycerin mpo-
MeHAT (hopMaTa ¥ MHTCH3UBHOCTTA CH HMJIM HAITBJIHO
M34e3BaT. 3a¢/IHO C BCHYKO TOBA, YECTO CE OTKPHUBAT
Pa3NMYHU 110 XapaKkTep PUTHMHHU U IIPOBOAHU Hapy-
LIEHUSL.

B HacTosmus etan chIiecTBEHa POJIs 32 OLICHKA Te-
skecrra Ha UMP umMa exokapanorpad)ckoTo u3cieji-
Bate. To BKIIIOYBa KauecTBEHA U KOJIMYECTBEHA OLICH-
Ka Ha OOJIHUTE.

KauecTBeHara orieHKa BKIIIOYBA: ONMPEICIISTHE TIOMITa
Y TIOCOKAaTa Ha PErypruTaliiOHHUsS JUKET, HAIMYHUETO
Ha PErHMOHANHO U TJIOOAJTHO peMoJeNupaHe M Xa-
paKTepHUCTUKA HAa MHTpajHaTa KiamHa JedopMarus.
[To-touno, Texectra Ha MP ce onpenenst noaykoau-
YECTBCHO IIOCPEJCTBOM IIMpPOYMHATA HA V.contracta.
To3u meron € 0COOEHO LIEHEH MpPU EKCLEHTPUYHO
pa3nonoxkeH peryprutanuoneH ket (62). Excren-
TPUYCH JDKET ce HaOIFo/IaBa Mo-4ecTo Mpu OOIHU C
JIOJIEH MUOKap/ieH HH(APKT U JIOKATHO PeMOJIeTNpa-
He, a LIEHTPAJIEH JUKET - IPH MPEIEH U NIPEAHO0-3a/IeH
nH(}ApKT U TI00ATHO peMoJIeupaHe CbC CHEPUIHO
npomeneHa (opma Ha JIK. JloOpe 6u Owito na ce on-
pezenu pa3mepa Ha Terieniara 301a (Hopma g0 1 cm?
U AbJIOOYMHATA HA KOANTAlMs Ha KIIAlHUTE IUIaTHA
(mopma 10 0,6 cm kM Kyxunara Ha JIK) (1). Cmsita
ce, 4e pa3MephT Ha Terjeniara ol U AbI004YrnHaTa
Ha KOoalTaldOHHATa TOYKa KOPEIUpaT ¢ TeKEeCTTa Ha
MP, JIK pemozenupaHne U JUCYHKITHS.
KomnnuectBenara onenka Ha MMP npaBa Hali-Tou-
Ha IpeJcTaBa 3a HeliHara TexxecT. IlonesHo B ToBa
OTHOIIICHHE € ONpeJesIHeTO Ha 00eMUTe B Kpas Ha
JMacTojlaTa M CHUCTOJIaTa, OLGHKAa Ha MHJEKCa Ha
cheprunoct Ha JIK, sokanm3anmsaTa Ha pEerHOHAI-
HHUTE aHOMAJIMH, BKIFOUUTEITHO M JIOKAJIH3alHATa Ha

mally up to 0.6 cm towards the LV cavity) (1).

It’s generally accepted that the size of the tethering
area and the depth of the coaptation point corresponds/
correlates to the severity of MR, as well as the remod-
eling and dysfunction of LV.

The quantity assessment of IMR correlates best with
its severity. It’s useful to determine the end systolic
and diastolic volumes, assess the spherical parts of
LV, localize regional abnormalities, as well as local-
ize necrotic segments, akinetic and dyskinetic regions
and EF of LV. The regurgitant volume could be calcu-
lated through the Doppler volumetric method as a sub-
traction between volumes flowing through the mitral
valve. The effective regurgitant area (orifice) and ef-
fective regurgitant volume are best measured through
the PISA method. Ischemic MR is classified as heavy
when the ERO is >20 mm? and the regurgitant vol-
ume is >30 ml (23). The force of mitral valve leaflets
closure can be assessed through detecting ventricular
dyssynchrony and non-invasive calculation of dP/dt.
It should be noted that dP/dt is an isovolumetric mea-
sure of LV function. This indicator is in direct correla-
tion with LV contractility and inverse correlation with
the severity of MR.

PROGNOSIS IN IMR

Ischemic MR is related to higher morbidity and mor-
tality. This is mostly due to the fact that ischemic pa-
tients with MR, compared to those with no MR are
elder, more often female, with a history of myocardial
infarction and more severe coronary atherosclerosis.
MR is an independent predictor of cardiovascular
morbidity (9, 20). The relative risk is about 1.48 —7.5.
The risk of developing a heart failure in the next 5
years in patients with MR, one month after acute myo-
cardial infarction, compared to the one in patients with
no MR, is three times higher, and death is 1.6 times
more probable. This is non-related to the EF, Killip
class or patient age (9). The risk curves strikingly dif-
fer in patients with no IMR, compared to those with
moderate (ERO < 20 mm?) or severe (EPO >20mm?)
MR. Prognosis additionally worsens by an impaired
LV function. There are also a number of dynamic fac-
tors that essentially influence the prognosis. During a
3-year follow-up period the relative risk of death in
patients with IMR rises 5 times if ERO enlarges with
>13mm? during physical activity (29). It is also a fact
that MR at rest with an ERO>20 mm? is an indepen-
dent predictor of death. Frequent and severe increases
in the regurgitant volume load the LV, leading to its
enlargement. The stress related to that widens the QRS
in ECG and impairs LV function (30). In patients with
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HEKPOTHYHHUTE CETMEHTH, aKWHETHYHHTE W JIUCKHU-
Hetnunu peruonu u OU wa JIK. Upes Doppler-oBus
BOJIyMETPUYEH METOJ| PErypruTalliOHHUAT 00eM ce
KaJIKyJIipa KaTo pasjuka MexIy o0eMuTe, IpeMuHa-
Ballli TIpe3 MUTpaiHaTa kiana. EdextuBHara peryp-
THTAlMOHHA 1oL (OTBOP) M €(DEKTHBHUST PErypru-
TallMOHEH 00eM, Makap M C HAKOU OrpaHHuYEHus, ce
OTIpeNIeNIAT Hal-TOYHO mocpencTBoM Merona PISA.
Ncxemmnunata MP ce onpeznenst kato Texka, KOraTo
e(EeKTUBHHAT PErypruTaliioHeH OTBOp € >20mm?,
a perypruraiiioHHusT ooem >30ml (23). Cunara Ha
MPUTBapsHE HA MHUTPATHUTE KJIATHU TIATHA MOXKE
Ja ObJie MpeleHeHa MOCPEICTBOM ONpE/IeIIsIHE HaJli-
YHETO Ha KaMepHa JUCCHHXPOHUS U HEMHBA3UBHOTO
nzuncisiBane Ha dP/dt. TpsioBa na ce orOenexu, ye
dP/dt e m3oBOTYMETpHUHA MSIPKa 32 ChCTOSHHETO Ha
neBokamepHara (yHkuus. [lokasatensar e B mpasa
kopenanus ¢ JIK KOHTpakTHIUTET U B 00paTHa — CbC
crereHTa Ha MP.

IIpornoza mpu UMP

Hcxemununara MP e cBbp3ana ¢ moBuiieHa 3a0oieBa-
€MOCT U CMBPTHOCT. TOBa /10 TOJIsIMa CTEMEH Cce oIpe-
zenst ot dakra, 4e ucxeMu4yHo 6osnnure ¢ MP B cpas-
HeHue ¢ 6oauTe 6e3 MP ca mo-crapu, mo-4yecTo ca ot
JKEHCKH TIOJ, TT0-4ECTO UMAT UCTOPHSI Ha TIPEKUBSIH B
MuHaI0T0O MU 1 MMat no-Texka KOpoHapHa aTepoc-
Kjepo3a. MuTpainHaTa perypruTanys € He3aBHCUM
IPEUKTOp 3a CbPAEYHOCHA0BA cMbpTHOCT (9, 20).
OtHocutenHust puck e 1.48-7.5. Ipu 6oman ¢ MP
enuH Mecen cites; OMU B cpaBaenue ¢ 6onau 6e3 MP,
PUCKBT OT ChbpPAEYHA HEJOCTATHUYHOCT B CIIE/IBALLIITE
5 romuHU € 3 BT TMO-TOJISIM, & CMBPTHOCTTA - 1.6
bTH Mo-BHCcOKa. ToBa e HezaBucumo ot OU, Killip
KJjlaca ¥ Bp3pactTa Ha Oonuute (9). KpuBure Ha pu-
CKa ca MOopa3nuTeITHO pa3nudHu npu OomHu 6e3 UMP,
¢ ymepena (EPO <20mm?) u TexKa peryprurarus
(EPO >20mm?). Pa36upa ce, nporHosara JOMBIHU-
TEJTHO ce BJIOLIaBa OT HaymuueTo Ha joia JIK- ¢pyHk-
st Hsakon nuHaMU9HU (DAKTOPU ca OT ChIIECTBE-
HO 3Ha4YeHHe 3a MporHos3ara. Taka mpu 3-TOIMIIHO
NpoCieAsBaHe € HalHLEe S5-KpaTHO yBelr4yaBaHEe Ha
OTHOCHUTEITHHS PHCK 3a CMBPT mpu OomHu ¢ MIMP,
npu ycaosue, ue EPO ce ysennuaBa ¢ >13 mm’ o
Bpeme Ha (uzuuecko HatoBapBaHe (29). OcBeH ToBa
e f1okasaHo, ue MP B nokoii ¢ EPO >20 mm? cbIo ¢
HpeauKTOp 3a ¢arajneH n3xon. Yecture u ocTpu yBe-
JMYCHUsSI Ha perypruTalioHHIs 00eM 00peMeHsIBaT U
pasmmpssar JIK. YBenuuenust, BB Bpb3Ka ¢ TOBA,
JIK ctpec Bomu no pasumpssane Ha QRS ot EKT u
Ha cBoii pen Biomasa QyHkipsra i (30). [Ipu omHu
¢ JIK ancynkmms nuHaMmdHATE TpoMenn Ha MP ca
CBBP3aHHU C yBellMuaBaHe Ha OeIOAPOOHOTO CHIOBO
CBIIPOTUBIICHHE U C KJIMHUYHM NPOSBU Ha Oenoapo-
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LV dysfunction the dynamic changes in MR involve
a rise in pulmonary vascular resistance with a clini-
cal picture of pulmonary edema (45). In 20% of IMR
patients physical training can reduce/cause a decrease
in regurgitation. In such cases prognosis is generally
good (44).

TREATMENT OF IMR

The pathoanatomical changes, pathophysiology and
clinical expression of IMR are well known now. How-
ever, it is still unclear if MR is a marker for LV remod-
eling and dysfunction and whether patient prognosis
is directly determined by the severity of the regurgita-
tion.

Conservative Treatment

IMR is usually affiliated with LV dysfunction, so treat-
ment should match the practice guidelines for those
conditions (18). Medication should certainly include
ACE inhibitors (or ARBs, if intolerance to the first has
been reported). These agents reduce the regurgitant
volume due to decreasing the gradient between LA
and LV. The importance of improving LV function
and increasing the EF is essential. Beta-blockers (Car-
vedelol, Bisoprolol, Metfprolol succinate and Nelivo-
lol) should be given and titrated appropriately (12).
They reduce diastolic dysfunction, sympathetic activ-
ity and heart rate, improve LV function through the
Frank-Starling mechanism and decrease the incidence
of sudden cardiac death. Aldosterone antagonists have
almost always been given after an AMI, aiming for
a decrease in LV remodeling (46). Diuretics should
be prescribed when there is clinical data for LV fail-
ure. They reduce the size of the ventricle, minimize
the tethering forces, thus reducing regurgitant volume
(51). Short-acting and, consequently, long-acting ni-
trates, are of great importance in acute (or acute de-
compensated) LV failure (42). It should be considered
that any agent that reduces heart loading can postpone
LV remodeling and even cause a regress in already
existent LV remodeling, thus reducing the severity of
MR.

Resynchronization Therapy

MR patients who are candidates for CRT are usually
ones with severe MR. IMR, however, is not by itself,
an independent indication for CRT. Resynchroniza-
tion therapy should be considered for patients pre-
senting with a NYHA class of III-IV despite optimal
medical treatment. Patients, who are indicated for re-
synchronization therapy, have high heart failure func-
tional class- III-IV NYHA, despite optimal medical
treatment, as well as an impaired EF and QRS dura-
tion > 0.120 s (57). CRT leads to a quick decrease in
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0eH otok (45). Ipu 20% ot donante ¢ UMP dusu-
YECKHS TPSHUHT MOYKE []a HAMAJU peryprutaiusira. B
TE3H CIIydan OOJHUTE OOUKHOBEHO Ca ChC CPABHHUTEI-
HO JtoOpa mporHo3a (44).

JIEYEHHME IIPH BOJIHU C UMP

[laToanaToMU4HUTE MPOMEHH, ATOU3HOIOTHUATA U
kimHIYHATE 11posiBn Ha UMP ca noOpe u3BecTHH. 3a
cera obaue He e sicHO janu MP e Mmapkep Ha peMo/ie-
nupanero u quchynkiuarta Ha JIK n ganu nporaosara
npu OOJTHUTE JUPEKTHO Ce ONpesieNis OT CTEeHTa Ha
perypruTanusra.

MenukamMeHTO3HO JiedyeHne

Twit kato UMP obukHOBeHO ce chueraBa ¢ JIK muc-
(byHKIMA U ChbpAEYHA HEJOCTATBYHOCT, TO JICYEHUETO
TpsIOBa Jia ce MPOBEXkKIAa ChOOPA3HO MPETMOPBKUTE 32
noBejieHne npu Te3u cbherosuus (18). Meaukanusita
3aJIbJDKUTENHO TpsiOBa Jia BKiIouBa ACE-uHxubu-
topu Wi ARB, ako mbpBuTe He ce moHacaT. Te3u
MEJIMKaMEHTH HaMallsiBaT PErypruTallioHus o0eM B
pe3yNTaT Ha HaMaIsABaHE Ha TPaJUCHTA MEXKIY JIs-
BOTO MpeAChpAUE U JisiBaTa Kamepa. ChILECTBEHO €
3HaueHHueTo Ha nopodpenara JIK ¢yHkuus u ysenu-
yenara ®U. bera-6nokepure (Carvedilol, Bisoprolol,
Metoprolol succinate u Nebivolol) ce npenmnucsar u
TuTpUpaT no noxxoxasan] HauuH (12). Te momoOps-
BaT AMACTOJHATA JUC(YHKLUS, MOTUCKAT CUMIIATH-
KOBaTa aKTUBHOCT, HaMaJsIBAT ChpJCYHATA YECTO-
Ta, moaoOpsBar padorata Ha JIK mo mexaHusma Ha
Frank-Starling u HamansBar 4yecToTara Ha BHE3aITHa
ChbplleuHa CMBbPT. AHTarOHUCTUTE Ha aJlA0CTEpOHA
ce MpeanucBaT NmovTu 3axbipkuresHo ciex OMU c
ornen HamamsaBane Ha JIK pemonenupane (46). du-
YpeTULM ce Ha3Ha4yaBaT [IPU HalIW4ue Ha KIMHUYHU
nmannu 3a JIK HenocraTeyHOCT. Te HamamsBar pasme-
pa Ha KaMepara, MUHUMUA3UPAT TETJICIIUTEe CHIIH U B
pe3yJNITaT Ha TOBA - U perypruTaudoHaus odem (51).
IIpu octpa neBocTpaHHA ChpAEYHA HEIOCTATHYHOCT
WIA XpOHWYHA O0OCTpeHa TPEANMHO JIEBOCTpaHHA
CBpJIeYHa HEIOCTATHYHOCT OBP30 JeicTBaIUTe HHU-
TPaTH ¥ CbOTBETHO HUTPATUTE C YIBIDKEHO JEUCTBUE
ca ot chinecTBeHo 3HaueHue (42). TpsOBa na ce uma
TIPE/IBUJI, Y€ BCHUKU MEJIMKaMECHTH, KOUTO HAMAaJISIBaT
TOBapuTe Ha CHpLETO, MoraT Ja 3adassat JIK pemose-
JMpaHe WM Ja CTaHaT IPUYKMHA 32 00paTHO Pa3BUTHE
Ha CBIIOTO, C HAMaJIsiBaHe cTernenra Ha MP.
Pecunxponusupaiia repanus

[Nokazanu 3a pecCHHXpOHHU3UpAILA Tepanusi OOMKHOBE-
HoO ca OomHHTE che 3HAUUMa MP. Beripeku Toa UMP
cama 110 ce0e cu He € MHIMKaLK 32 ToBa JieueHue. Pe-
CHHXPOHH3HpAIIIaTa TepaIus € MoKa3aHa py OOJTHH B
HIu IV ¢pyskumonanen kiac no NYHA, Bbrpeku or-

MR. This is due to increasing the closing force (higher
speed of pressure buildup in LV during the systole =
improved contractility), as well as decreasing the teth-
ering force (synchronized papillary muscle contrac-
tion). The reduced valve annulus size during CRT is
also important. After temporary CRT, however, the
severity of MR is back to its former estate (7, 27, 61).
Practically, MR considerably reduces at the end of the
first week of CRT, and after a continuous treatment a
reversal in LV remodeling is observed, with an im-
provement in EF and quality of life (37).

Primary Angioplasty of the “Culprit” Artery. In a
small number of patients, when MR is directly related
to induced myocardial ischemia, PCI can reduce it at
rest, as well as during physical activity. Early coro-
nary revascularization in mild MR is believed to be
the best way to prevent LV remodeling and develop-
ment of MR (54). Unfortunately, for a considerable
number of patients, this is not enough.

Surgical Treatment of IMR.

Unlike primary MR, which can be successfully solved
by surgical treatment, ischemic MR can only be re-
duced in severity by that kind of treatment. It usually
includes surgical valve repair and bypass surgery (4).
There is still no evident data that surgical treatment
can extend life expectancy. However, it is a fact that
the existence of residual regurgitation increases mor-
tality (49). There is also evidence that valve repair
can reduce the LV volume and improve the EF (6).
The long-term prognosis is still questionable, though.
A recent randomized clinical trial shows that mitral
valve repair, along with bypass surgery is related to an
improved functional NYHA class and EF, as well as a
reduced size of LV (19).

According to ESC guidelines (56) patients with severe
IMR (ERV >20mm?) should be treated with a com-
bined mitral valve repair and bypass surgery (class I,
level of evidence C). Indications for mitral valve repair
in symptomatic patients who cannot be revascularized
are still uncertain (class Ilb, level of evidence C). Pa-
tients with mild MR are considered to be indicated for
surgical treatment. Indications for surgical treatment
of patients with moderate MR (ERV>10mm?<20mm?)
are still dubious. When there is no evident data for the
benefit of combined surgical treatment, the decision
should be individually based. This decision depends
on the fact whether, in case of myocardial infarction,
there is still vital myocardium, inducible myocardial
ischemia and dynamic changes in the severity of the
regurgitation. It should also be considered if revascu-
larization will lead to functional repair, meaning re-
ducing the tethering force and increasing the closing
force, consequently reducing MR. Regional contrac-
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TUMAaJHOTO MEJMKAMEHTO3HO JIeYCHHEe, HamajeHara
®U u Bpemerpaene Ha QRS-komrmuiexca >0.120s (57).
Pecunxponuzanusara 6b6p30 BOAM 10 HaMaJsiBaHE Ha
MP. ToBa ce IbKH OT €JHa CTpaHa Ha yBEJINYABaHE
Ha 3aTBapsAIINTe UM (YBEJIHMYeHA CKOPOCT Ha OKay-
BaHe Ha Haysiranero B JIK o Bpeme Ha cucTona — no-
JOOpEH KOHTPAKTHIUTET) U OT Jpyra- Ha HaMallsiBaHe
Ha TErJICIUTE CHIH (CHHXPOHU3MPAHO MalWIApHO-
MYCKYJIHO CbKpamieHue). OcBeH TOBa, 3HAUYCHHE 3a
HaMasisiBaHe Ha MP 1Ma 1 HamassiBaHeTo Ha pazMmepa
Ha KJIAIHUS aHYJTYC [0 BpeMe Ha PECHHXPOHU3UPAIIIO
neyenue. Ciex BpeMe Ha PECHHXPOHM3aIMs, odaye,
pa3mepsT Ha MP 0THOBO ce Bp3cTaHOBsBa (7,27, 61).
Ha npaxTtuka, MP HamansiBa 3Ha4iMo o11e B Kpasi Ha
bpBAaTa CeJMUIIA CIIE]l HAYaJIOTO HA PECHHXPOHH3A-
[UATA, & P IPOIBIDKUTEITHO JICUCHHUE CE TIOCIIe/[Ba 1
0T 00paTHO Pa3BUTHE HA KAMEPHOTO PEMOJIEIIUpPaHE,
nojioopsisane @Y u kauecTBOTO Ha )KUBOT (37).
[IppBUYHA aHTHOIUIACTHKA HA ,,BUHOBHATa 3a WH-
(hbapkra aprepus. [Ipu manka gact oT OOJIHUTE, KO-
raro MP e HenocpeaCTBEHO CBbp3aHa ¢ MHIYLHpaHa
MmuokapzaHa ucxemus, PCI Mosxe 1a s Hamaiu, KakTo
B [TOKOM, Taka 1 Npu HatoBapBaHe. CumTa ce , 4e paH-
HaTa KOpOHApHa PeBacKyJapu3amus MpU HUCKOCTE-
nenHa MP e Hail-n00pusIT BapuaHT 3a MPeoTBPaTS-
BaHe Ha JIK pemonenupane n pa3surue Ha MP (54).
3a cpxKaleHue, MPH ToJIsIMa 9acT OT OOJHWTE TOBA €
HEJIOCTAThYHO.

Xupypruuso jgedyenune Ha UMP

3a pasnuka oT mbpBU4YHaTa MP, KOsTO cien xupyp-
THYHO JICYCHHE MOXE Jia OBJIe YCIENIHO MpeMaxHa-
Ta, To UMP Mmoxe camo ma ObJe HamalieHa IO Te-
secT. OnepaTuBHOTO JICYEHHE Hai-4ecTo BKIIHOYBA
KOpeKLUs Ha KJIalHMA arnapaT U Oaiimac Xupyprus
(4). Bacera ymncBar OE3CIOPHHU JIOKA3aTEJICTBA, Y€
XUPYPIHYHOTO JICYEHHE MOXKE Aa YABIDKH TPOABJI-
JKUTEITHOCTTAa Ha JKUBOTA. BBIIpEeKH ToBa € sICHO, ue
HAJIMYMETO Ha OCTaThuHA PErypruTaIlis MOBUINABA
cmbptHOCTTA (49). OCBeH TOBa UMa JIOKA3aTeJICTBA,
Yye KOPEeKIMATA Ha KJIATIHUS arnapaT MOKe Jla HaMaJu
JIK ob6em u na ysenmun OU (6). Berpeku ToBa 1bi-
TrOCPOYHATA MPOTHO3a € MO BhIpoc. EHO cKopomHo
PaHIOMU3UPAHO U3CIIEIBAHE MTOKA3Ba, Y& KOPEKIIUITA
Ha MUTpaJHaTa Kjama 3aeiHo ¢ Oaiimac onepanus e
CBBP3aHO C MOA0OpsBaHEe Ha (YHKUMOHAIHMS KJlac
mo NYHA, yBenuuaa @ n HamansiBa pazmepa Ha
JIK (19).

Cnopen npenopbkure Ha ESC (56), OonHu ¢ Texka
UMP (EPO>20 mm?) TtpsibBa ja Obaar JeKyBaHH
KOMOMHUpAHO — KOPEKIMs Ha MHUTpAHATa Kjana H
Oaiinac omepanms (Kiac I, HMBO Ha moka3aTencTBo
C). naukanuuTe 3a KOPEKLUs Ha MUTpaliHaTa Kiana
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tile reserve and the two-phase response during a stress
test can help make that decision. During physical
activity the severity of MR in those patients usually
decreases or increases insignificantly. It is currently
believed that if a dynamic increase in MR (ERV>13
mm?) is present, a combined surgical treatment should
be recommended. It has been proven that the dilation
of the valve ring in MR is scarce. This is no surprise,
because even in a small valve ring annuloplasty can-
not eliminate the subvalvular tethering compound and
reduce the anteroposterior annular size. IMR often
persists or relapses early after the surgical repair, al-
though a reduced size of LV is present (21). A couple
of factors can explain the treatment’s lack of success
— persisting or even increasing of the tethering force
of the valvular leaflets, progression of LV remodeling
and coronary artery disease (16, 26, 40). Moreover, re-
strictive annuloplasty can cause functional mitral ste-
nosis, followed by an increase in systolic pulmonary
artery pressure and worsening the functional capacity
(38). IMR recurrence after annuloplasty has been av-
eragely seen in 30% of patients with a good early re-
sult and usually predicts an unfavorable prognosis (8).
It has been considered that residual MR is essential
to the progression of LV remodeling and IMR recur-
rence. Even a mild MR leads to LV remodeling and
increases regurgitation. In those cases patients find
themselves in a vicious circle where each IMR leads
to more regurgitation (26).

Valve implantation with or without revascularization
has been related to a higher early and late mortality
rate and a low survival rate in the long term (3). Valve
replacement that spares the subvalvular apparatus can
be an actual alternative to annuloplasty for some pa-
tients. This mostly applies to those with comorbidities,
complex regurgitant jets and/or heavy remodeling of
the mitral valve apparatus. In those cases implantation
of a biological valve has been recommended (22). Ac-
cording to some authors mitral valve replacement has
been recommended for patients with strong tethering
of the mitral leaflets and coaptation height >10 mm
(11). It should be known, though, that there is no ran-
domized clinical data that compares the results from
mitral valve repair to those from mitral valve replace-
ment.

It is currently accepted to identify some echocardiog-
raphy predictors of unfavorable outcome, so that the
disappointment resulting from surgical treatment is
reduced to minimum (21, 26, 39):

» systolic sphericity index > 0.7

« LVED > 65 mm

e LVSD>51 mm

* wall motion score index
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NPY CUMITOMaTHYHN OOJIHH, KOMTO HE MOraT ja Ob-
JIaT peBacKynapusnpanu, ca Heyoenurennu (Kiac b,
HHBO Ha jiokazatesnctBo C). Cuuta ce, ye O0JIHH C JieKa
MP He ca noka3aHu 3a orepaTuBHO jeueHne. CHopHU
ca TIOKa3aHusATa 32 OTIEPATHBHO JICUCHUE TIPU OOJTHH C
ymepena MP (EPO > 10 mm? < 20 mm?). [Ipu nurca
Ha SICHM JJOKA3aTeJICTBA 32 HEOOXOIUMOCT OT KOMOU-
HUPAHO OTEPATHBHO JICUCHHUE PEIICHUETO CIeBa Ja
ObZe CTPOro WHIMBUAYaTH3UpaHO. ToBa pelicHUe
3aBUCHU OT (paKTa, Jajdy NPU HAIMYEH MUOKapJeH HH-
(bapKT € HanmMLe KU3HECTIOCOOEH MUOKap., UHIYLH-
pyeMa MHOKapJiHa UCXEMUsI U TUHAMUYHU TIPOMEHU
B CTeleHTa Ha peryprurtanusata. OCBeH TOBa, TPsiOBa
Jia ce TPeLeHH AU PeBaCcKyJIapu3alysaTa e JOBeIe
JI0 0CTaTh4HO (DYHKIIMOHAIHO BH3CTaHOBSBAHE, T.€.
JIATA 1e Ce MOBIHSAT OJaromnpHsATHO, Ie Ce Hama-
JSIT TETJICIIUTE U 1IE YBEIMYaT 3aTBAPALIATE CHIIN U
pecn. 1e ce Hamand MP. PernoHamHusiT chbKkparure-
JIeH pe3epB U ABy(a3HUAT OTTOBOP 10 BPEME Ha CTPeC
TECT MOXe J[a TIOMOTHE 32 B3€MaHE Ha TOBA PEIICHNE.
[Ipu Te3u 6oTHU OOMKHOBEHO TIO BpeMe Ha HAaTOBap-
BaHe cTeneHTa Ha MP HamansBa WM ce yBelnuaBa
He3HaunMmo. Cera ce cMmsTa, 4e Ipu AUHAMUYHO yBe-
mnuaBane Ha MP (EPO > 13mm?) koMOMHHPAHOTO
OIEpaTHBHO JIeYeHUE TpsiOBa aa ObJe Mpernopbya-
HO. /loka3aHo e, ye 3HAUEHHETO Ha JUaTalusaTa Ha
KJIAaITHUSI IPBCTEH 3a pazButueTo Ha UMP e manko.
ToBa He e U3HEHABAIO, Thii KATO JIOPU U IIPU Ma-
JBK KJIATIeH MPBCTeH aHyJOIIacTHKaTa He YCIsiBa
Jla eIMMHHUpa cyOBalByJapHaTa KOMIIOHEHTa Ha
TEIJIEHETO U Ja pelylupa NpeiHo-3aJHUs aHylIapeH
pasmep. Uecto paHO cien KOPEKIUsATa, BBIPEKU 4e
ce HaOro1aBa Hamanienue Ha JIK- pazmep, UMP niep-
cuctupa i ce Bp3BphiIa (21). Hakonko dakropa
Morar ja OOsICHSIT Heycrexa OT JISYSHHUETO — MepCH-
CTHpaHE WX JIOPU YBEJIMYABAHE HA TETJICIIUTE CHIIH
Ha KJIaIHUTE IJIaTHA, IPOTPECcHs HAa PEMOJIETIUPAHETO
Ha JIK u mporpecust B kopoHapHara 6ounect (16, 26,
40). OcBeH ToBa, IPU PECTPUKTUBHA MUTPAJIHA KJlara
aHyJIOIUIACTUKATa MOXKE Jia Ch3/aie (QYHKIMOHAIHA
MHUTpalHa CTEHO3a, IIOCeBaHa OT MOBUILABAHE HA
CHCTOJIHOTO HaJIsiraHe B 6enoapoOHaTa apTepus u mo-
nour pyHKIMOHANeH KanamuteT (38). Br3BpbianeTo
Ha UMP crien anynoractuka ce HaOo1aBa CpeaHo
B 30% ot GosHHTE C 10OBP paHeH pe3yaTaT U OOUK-
HOBEHO TIpeJicKa3Ba Jioma rmporHo3sa (8). Cwmsita ce, 4e
ocrarbyHaTa MP € OT CBIECTBEHO 3HAYCHHUE 32 Ha-
npensane Ha JIK pemosnenupane u Bb3BPBIIAHETO HA
HMMP. BaxHo e 51a ce 3Hae, ye HaTMIueTo Makap U Ha
neka MP Boxu 10 mporpecust Ha peMOJEIUPAHETO U
3aJpI004aBaHe Ha peryprutamusra. [Ipu TakaBa cu-
Tyanusi OOJHUTE HABIIU3AT B IIOPOYEH KPBI, B KOUTO
Besika IMP paxkna nmoseue peryprutanus (26).

* severe MR

+ systolic tenting area > 2.5 cm?

» distance between the coaptation point and the mi-
tral anular plane > 1 cm

« alarge posterolateral angle > 45

e acouple of regurgitant jets.

CONCLUSION

Ischemic MR, in contrast to primary MR is a disease
that concerns the left ventricle and not the valve ap-
paratus. It is a consequence of a myocardial infarc-
tion with LV remodeling that causes a decrease in the
closing forces and an increase in the tethering forces.
This impairs the normal coaptation of mitral valve
leaflets and causes MR. Although uncommon, MR
can be caused by acute myocardial ischemia or me-
chanical changes in an infarcted papillary muscle. The
incidence of IMR is rather variable and it is mostly
related to the methods and period of follow-up after
an acute myocardial infarction. The presence of IMR
considerably deteriorates the patient prognosis. The
progression of IMR related to mechanical changes
in a papillary muscle — total, subtotal rupture or elon-
gation — is especially dramatic. Chronic IMR has a
dynamic progression — severity fluctuates and it de-
pends on physical activity and/or medical treatment.
Treatment includes medicaments — ACE inhibitors or
ARBs, beta-blockers and nitrates, CRT and surgical
repair. Surgical treatment is usually a combination of
annuloplasty and bypass surgery.
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WmiianTrpaHeTo Ha Kiiana ¢ Wi 0e3 peBacKysapu-
3anust ipu 6oHu ¢ UMP ce cBbp3Ba ¢ BUCOKa paHHa
Y KbCHA CMBPTHOCT U PEATHO C MaJIKa IPEKUBSIEMOCT
B ABJTOCpOoueH 1uiaH (3). BepimHocT, nMIianTupane-
TO Ha KJIara TpH 3ara3BaHe Ha MOJKIAIHHS arapat
MOXe Ja ObJie peajHa anTepHATHBA Ha aHyJIOILIA-
CTHUKaTa NpH HAKkoM OonmHM. ToBa Baku Hail-Beue 3a
TAMCHTH ¢ TPHUIPYKABAIIK 3a00JIBaHHS, CIIOKHH
PETYPrHTALMOHHN JDKETOBE M/UITH TEKKO PEMOJICIH-
paHe Ha MUTpalHMA KJIaneH amapaT. B Te3u cimyvan
3a IIpernopbyBaHe € UMIUIAHTUPAHETO Ha OMOJIOrHYHA
kinama (22). Criopen HIKOW aBTOPH IMOMSIHA HA MUT-
pajiHa Kjama ce IpernopbyBa Mpu OOTHH ChC CHITHO
TEerJeHe Ha MUTPAJIHUTE IJIaTHA ¥ KOANTAllHOHHA BU-
courra > 10 mm (11). TpsOBa obaue na ce oroeIekKH,
4e 3acera HsiMa paHIOMHU3UPAHH U3CIICIBAHUS, KOUTO
Jla CpaBHSBAT PE3YyJITAaTUTE OT KOPEKIHUS HA MHUTpAJI-
HaTa KJiarna ¢ pe3yJiTaTuTe OT HOAMSHA Ha ChIIaTa.
3a J1a ce HaMaJLAT pa304yapoBaHUsATa OT OIEePaTHBHO-
TO JICYCHHE, Cera ce CMsTa, 4e TpsSOBa MpeIBapUTe-
HO JIa c€ WACHTU(PHIUPAT HAKOU €XOKapIUOTpadCKH
MIPEMKTOPH 3a Hebmaronpusten uzxon (21, 26, 39) :
*  MHJAEKC Ha cucTojiHa chepuuHoct > 0.7
*  KpacH IUACTOJIeH pazMep > 65 mm
*  KpaeH CHUCTOJIEH pa3zmep > 51 mm
» wall motion score index
* Ttexka MP
*  [UIOI HA CHCTOJTHOTO TerieHe >2.5 cm?
*  TOJAMO pa3CTOSHHE MEXAy KoalTaldoHHATa
TOYKa U paBHUHATA HA MUTPAJIHUSA aHyIyc > 1 cm
*  TrOJIAM [OCTEpONIaTEPAIEH BI'bI >45 Ip.
*  HSKOIIKO PerypruUTaIllMOHHU JDKETa

3AK/IIOYEHUE

Hcxemuanara MP, 3a pasnuka ot mbpBHUYHATA, € 00-
nect Ha JIK, a He Ha kiamHus anapar. JIpmoku ce Ha
npexxuBsiH MuokapaeH undapkr ¢ JIK pemoaenupane
U TIOCJIEBAILO HAMaJISIBaHE Ha 3aTBApSIINTE U yBeE-
JM4aBaHe Ha Teryelure cuiy. ToBa HapylaBa HOp-
MaJIHOTO TIPUTBApSIHE HA MHUTpAJHATa Kiana ¥ MpH-
yuHsiBa MP. Makap u psinko, MP ce nbpmku Ha octpa
MHOKap/IHa UCXEMHUsI WIIM HA MEXaHUYHU NPOMEHU B
uH(apIupaH nammwiapeH Myckyit. Yecrorara va UMP
¢ JocTa BapHaOMIIHA ¥ B 3HAUUTEIIHA CTETICH CE OIl-
penens OT METOIMTE M BPEMETO Ha M3CJICABAHE CIIE]
OMMU. Hammmunero Ha UMP BitomaBa 3Ha4MMO TPOT-
Ho3ara Ha OonHuTe. OCOOCHO ApaMaTHIHO € MPOTH-
yaneto Ha IMP, cBbp3aHa ¢ MEXaHUYHU NTPOMEHU B
nanwiapeH MycKyJ - TOTajlHa, CyOToTallHa pynTypa
miu enoHranus. Xponnunata UMP e ¢ nuHamuuen
X0 — (IyKTyanusi B CTENEHTa i, 3aBucema oT ¢u-
3WYECKO HATOBapBaHE W/WIM MEIUKAMEHTO3HO Je-
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Ischemic Mitral Regurgitation

yeHue. JIedeHneTo BKITIOUBA METMKAMEHTO3HHU CpeJi-
ctBa — ACE- uaxuburopu wiu APB, Gera-0nokepu u
HHUTpATH, PECUHXPOHU3UPAIIA TEPAUst U XUPYPrHd-
Ha KOpeKIus. XUPYPruaHOTO JICUCHHES OOMKHOBEHO €
KOMOMHAIIMST MEXIy aHyJIOIUTaCTHKa M Oaifrac orre-
panusi.
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