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potpune koaptacije listica, bez razlike na etiologi-

ju poremecaja. Ostecenje bilo koje strukture mi-
tralnog aparata (prednjeg i/ili straznjeg listica , prstena, pa-
pilarnih misica, kordi tendineji, lijeve klijetke i/ili pretkli-
jetke) moze uzrokovati disfunkciju mitralnog zalistka i do-
vesti do MR.

MR se dijeli na primarnu (organsku) i sekundarnu
(funkcijsku). U primarnoj MR zalistak je anatomski promi-
jenjen (najcesce degenerativno) zbog ¢ega dolazi do vo-
lumskog opterecenja i ekscentri¢ne hipertrofije lijeve kli-
jetke te s vriemenom do sistolicke disfunkcije i porasta tlac-
nog opterecenja usprkos stalnom odterecenju (istiskivanje
krvi tijekom sistole u upljinu s nizim tlakom). Sekundarna
MR nastaje zbog prethodno ostecene funkcije i remode-
lacije lijeve klijetke (dilatacijska kardiomiopatija, ishemij-
ska bolest), tj. dilatacije mitralnog prstena i pomaka papi-
larnih misica lateralno i prema vrsku §to onemogucuje zat-
varanje usca u sistoli.

Mitralna regurgitacija (MR) je uvijek posljedica ne-

Ishemijska mitralna regurgitacija (IMR) je funkcijska
MR koja se javlja kao komplikacija manifestacija ishemij-
ske bolesti srca (najcesce nakon preboljelog infarkta mio-
karda), a u odsustvu primarnog ostecenja listica ili kordi.
To je izrazito heterogen poremecaj, vrlo dinamicke prirode
i slozene patofiziologije. Obiljezja ishemijske bolesti srca
glavne su odrednice klini¢ke prezentacije i prognoze. Stu-
panj IMR u odnosu je s velicinom podrucja akinezije ili di-
skinezije lijeve klijetke. Promjena geometrije, regionalne
i/ili globalne funkcije lijeve klijetke, veli¢ine i oblika mi-
tralnog prstena, pomak papilarnih misica lateralno i prema
vrsku dovode do istezanja (engl. tethering) i atorastog po-
vlacenja (engl. tenting) mitralnih listica prema vrsku lijevog
ventrikula koji su stoga restrikcijskih pokreta u sistoli s po-
sliedicnom nepotpunom koaptacijom (disfunkcija tipa 1 ili
3b MR prema Carpentieru). Ovo se uglavhom dogada na-
kon inferoposteriornog infarkta zbog pomaka posteromedi-
jalnog papilarnog misica. Sama kontraktilna disfunkcija
papilarnog misica nije dostatni uzrok IMR, nego je to pore-
mecaj kontraktiliteta stijenke za koju se misic veze. Mitral-
ni prsten gubi svoj elipit¢ni oblik zbog povecanja septo-la-
teralnog promjera, adinamican je i stoga doprinosi razvoju
kroni¢ne IMR.

Znacaj IMR je vrlo velik: smatra se da godisnje u svije-
tu vise od 100.000 bolesnika s preboljelim infarktom mio-
karda razvije MR (oko 19% od svih). Petogodisnje preziv-
ljavanje nakon dijagnoze hemodinamski znacajne IMR
iznosi svega oko 30%.

Kljucnu ulogu u dijagnostici, procjeni i odabiru nacina
kirurskog lijecenja ishemijske mitralne regurgitacije ima
prvenstveno transtorakalna dvodimenzijska ehokardiogra-
fija i Doppler koji omogucuju utvrdivanje etiologije, me-

of incomplete coaptation of leaflets, regardless of

the disorder etiology. Damage to any structure of
the mitral apparatus (anterior and/or posterior leaflet, ring,
papillary muscle, chorda tendinea, left ventricle and/or at-
rium) may cause dysfunction of the mitral valve and lead
to MR.

MR is divided into primary (organic) and secondary
(functional) mitral regurgitation. In primary MR, the valve
is anatomically changed (often degeneratively) resulting in
a volumetric load and eccentric left ventricular hypertro-
phy and eventually to systolic dysfunction and increased
pressure load, despite constant unloading (blood ejection
during systole into the chamber with a lower pressure). Se-
condary MR occurs due to previously damaged function
and left ventricular remodeling (dilated cardiomyopathy,
ischemic disease), that is, mitral ring dilatation and papil-
lary muscle displacement laterally and apically thus pre-
venting closing of the orifice in the systole.

[schemic mitral regurgitation (IMR) is the functional MR
which occurs as a complication of ischemic heart disease
events (mostly after myocardial infarction), in the absence
of primary damage to the leaflets or chorda. This is a high-
ly heterogeneous disorder, of a very dynamic nature and
complex pathophysiology. The characteristics of ischemic
heart disease are major determinants of clinical presenta-
tion and prognosis. The degree of IMR is comparable to the
size of the area of akinesia or left ventricular dyskinesia.
The change to geometry, regional and/or global left ven-
tricular function, size and shape of the mitral ring, papillary
muscle displacement laterally and apically leads to tethe-
ring and tenting of mitral leaflets towards the apex of the
left ventricle, which therefore show restrictive movements
in systole resulting in incomplete coaptation (dysfunction
of type 1 or 3b MR according to Carpentier). This usually
occurs after inferoposterior infarction due to posteromedi-
al papillary muscle displacement. The contractile dysfunc-
tion of the papillary muscle is not a sufficient cause of IMR,
but it is the disorder of contractility of the wall to which the
muscle is bound. The mitral ring loses its elliptical shape
due to an increase in septo-lateral diameter, whereas it is
adynamic and therefore contributes to the development of
chronic IMR.

The significance of IMR is great: more than 100,000
patients with history of acute myocardial infarction are
thought to develop MR worldwide on an annual basis
(about 19% of all of them). Five-year survival following the
diagnosis of hemodynamically significant IMR is around
30%.

Two-dimensional transthoracic echocardiography and
Doppler which allow determination of the etiology, me-
chanism of occurrence and quantification of regurgitation

Mitral regurgitation (MR) is always the consequence
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hanizam nastanka i kvantifikaciju regurgitacije. 2-D eho-
kardiografijom vrlo dobro se moze utvrditi radi li se o
asimetricnom (ograniceni pokreti straznjeg listica u bole-
snika s preboljelim inferoposteriorniom infarktom), ili pak
simetricnom $atorastom povlacenju listica (oba listica sla-
bije pokretna tijekom sistole). Procjena jacine MR treba
obuhvatiti semikvantitatine, kvantitativne, strukturne i
funkcijske pokazatelje. Jedan od dobrih semikvantitativnih
pokazatelja je vena contracta; ako iznosi 20,7 cm ukazuje
na jaku MR. Najto¢nije se kvantifikacija MR postize pri-
mjenom PISA (engl. proximal isovelocity surface area) me-
tode, kojom se moze izracunati efektivna povrsina regurgi-
tirajuceg otvora (EROA) kao i regurgitirajuci volumen (RV).
Znacajnom IMR smatra se regurgitacija s EROA 220 mm?,
odnosno regurgitirajucim volumenom 230 ml. ERO 220
mm?, povezan je s plu¢nom hipertenzijom, razvojem zata-
jivanja srca i ve¢im mortalitetom.
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Nepovoljni ehokardiografski pokazatelji uspjesne re-
kostrukcije mitralnog usca u bolesnika s IMR su: udaljenost
koaptacije =1 cm, povrsina Satorastog izvlacenja kuspisa
veca od 2,5-3 ¢cm’, slozeni mlaz regurgitacije, prijeopera-
cijski kut koji ¢ini straznji mitralni listic u sistoli 245, uda-
lienost izmedu papilarnih misi¢a 220 mm, poremecaj kon-
traktiliteta lateralne stijenke, indeks sferi¢nosti lijeve klijet-
ke veci od 0,7 kao i krajnji dijastolicki promjer veci od 65
mm, odnosno sistolic¢ki ve¢i od 51 mm.

Ako se transtorakalnom ehokardiografijom ne uspije
dobiti zadovoljavajuci prikaz i procjena MR potrebno je
uciniti transezofagijski pregled koji je inace neophodan
prije te nakon kirurske rekonstrukcije mitralnog usca. Veli-
ki napredak je primjena 3-D ehokardiografije (posebice
TEE-3D) koja omogucuje znatno bolju procjenu morfologi-
je i funkcije te procjenu volumena.
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mainly play a key role in diagnostics, assessment and se-
lection of the methods of surgical treatment of ischemic
mitral regurgitation. 2-D echocardiography may be used to
determine whether the asymmetric (limited movements of
the posterior leaflet in a patient with a history of inferopos-
terior myocardial infarction), or symmetrical tenting of the
leaflets (the both leaflets are less movable during the sys-
tole) are in question. Evaluation of MR severity should in-
clude semi-quantitative, quantitative, structural and func-
tional indicators. One of the good semi-quantitative indi-
cators is vena contracta; if it is 20.7 cm, it indicates severe
MR. The most accurate quantification of MR is achieved by
using PISA method (proximal isovelocity orifice area),
which can calculate the effective regurgitant orifice area
(EROA) and regurgitant volume (RV). Severe IMR is consid-
ered to be the regurgitation with EROA 220 mm?’, that is,
with regurgitant volume 230 ml. ERO 220 mm’, associated
with pulmonary hypertension, development of heart failure
and higher mortality.

Adverse echocardiographic indicators of successful re-
construction of the mitral orifice in a patient with IMR are:
coaptation distance 21 cm, area of tenting cusps greater
than 2,5-3cm?, complex regurgitation jet, preoperative an-
gle making the posterior mitral leaflet in the systole 245,
distance between papillary muscles 220 mm, disorder of
the lateral wall contractility, left ventricular sphericity in-
dex greater than 0,7 and the end diastolic diameter greater
than 65 mm, or the systolic diameter greater than 51 mm.

If we fail to obtain a satisfactory image and assessment
of MR by using transthoracic echocardiography, then we
should perform transesophageal examination that is usual-
ly necessary before and after surgical reconstruction of the
mitral orifice. Great progress is the application of 3-D
echocardiography (especially TEE-3D), which allows much
better assessment of the morphology and function as well
as the assessment of the volume.



