
Uvod 

Kardijalna kirurgija ostaje najvaæniji izbor lijeËenja za mnoge
bolesnike sa koronarnom bolesti srca (KBS), bolestima sr-
Ëanih zalistaka i zatajivanjem srca. Operacija koronarnih ar-
terija je i dalje najËeπÊa operacija koja se provodi u veÊini
centara, ali se njezina uËestalost smanjuje u Velikoj Brita-
niji.1 VeÊina bolesnika se podvrgava operacijama mitralnog i
aortnog zalistka tradicionalnim i novim pristupima ukljuËujuÊi
manje rezove kod tradicionalne kirurgije i umetanje nove
proteze koristeÊi ureaje na bazi katetera. U ovom Ëlanku

Introduction 

Cardiac surgery remains an important treatment option for
many patients with coronary artery disease, valvular heart
disease and heart failure. Coronary artery remains the com-
monest operation undertaken in most centres, but its propor-
tion is decreasing in the UK.1 More patients are undergoing
mitral and aortic valve procedures, both by conventional and
novel approaches including smaller incisions for convention-
al surgery and insertion of new prostheses using catheter-
based devices. This article will summarise publications from
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SAÆETAK: U ovom preglednom Ëlanku obraujemo
vaæne publikacije iz podruËja kardijalne kirurgije odraslih
objavljene u zadnjih nekoliko godina, ukljuËujuÊi i tre-
nutne dokaze o kirurπkoj revaskularizaciji i primjeni ki-
rurgije bez uporabe stroja za izvantjelesni krvotok, lijevoj
i desnoj unutarnjoj grudnoj arteriji te endoskopskoj me-
todi vaenja vene. Promjene tradicionalne kirurgije aort-
ne valvule su opisane zajedno s ishodima kliniËkih ispi-
tivanja i registrima za transkatetersku implantaciju aort-
ne valvule te uvoenjem manje invazivnih i novih pristu-
pa tradicionalne kirurgije zamjene aortne valvule. Kirur-
gija bolesti mitralne valvule se takoer razmatra uz po-
seban osvrt na kirurgiju asimptomatske degenerativne
mitralne regurgitacije. 

SUMMARY: This review covers the important publica-
tions in adult cardiac surgery in the last few years, in-
cluding the current evidence base for surgical revascu-
larisation and the use of off-pump surgery, bilateral in-
ternal mammary arteries and endoscopic vein harve-
sting. The changes in conventional aortic valve surgery
are described alongside the outcomes of clinical trials
and registries for transcatheter aortic valve implantation,
and the introduction of less invasive and novel approa-
ches of conventional aortic valve replacement surgery.
Surgery for mitral valve disease is also considered, with
particular reference to surgery for asymptomatic dege-
nerative mitral regurgitation. 
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Êemo prikazati saæetak novijih publikacija koje imaju utjecaj
na postupke u podruËju kardijalne kirurgije.

Operacija koronarnih arterija 

Vremenom su se uoËile znaËajne promjene kod bolesnika
koji dolaze na operaciju koronarnih arterija koje se jasno pri-
kazuju u ameriËkim i britanskim analizama istraæivanja veli-
kih serija operiranih bolesnika. IzvjeπÊe iz baze podataka
Druπtva torakalnih kirurga (STS databaza) opisuje sve veÊi
riziËni profil bolesnika koji dolaze na operaciju — manji broj
puπaËa, viπe dijabetiËara i sve veÊu primjenu lijeve unutar-
nje grudne arterije (LIMA) kao premosnice. Registriran je
znaËajan pad postoperativne smrtnosti i pobola.2 O sliËnim
trendovima je izvijeπteno iz nacionalne baze podataka kardi-
jalne kirurgije odraslih iz Velike Bitanije gdje se od 2000.
godine registirira za viπe od 50% smanjenje rizika smrtnosti,
uz veÊ spomenuti riziËniji profil bolesnika i sve ËeπÊu primje-
nu unutarnje grudne arterije.1,3 No, usprkos dokazima o uËin-
kovitosti, operacije bez uporabe stroja za izvantjelesni krvo-
tok uz viπestruke arterijske presadke se nisu poËele πiroko
koristiti (vidi niæe).1

Operacija koronarnih arterija ili perkutana
koronarna intervencija kod angine

NajveÊe suvremeno randomizirano kliniËko istraæivanje za
donoπenje odluke kod bolesnika sa viπeæilnom KBS je SYN-
TAX istraæivanje. U studiji je randomizirano 1.800 bolesnika
s prethodno lijeËenom troæilnom KBS i/ili boleπÊu lijeve glav-
ne koronarne arterije na 85 lokacija u 17 dræava diljem Euro-
pe i SAD. Rezultati jednogodiπnjeg praÊenja su objavljeni
2009. i pokazuju da je skupina s perkutanom koronarnom
intervencijom (PCI) imala viπu uËestalost zajedniËkog isho-
diπnog cilja od velikih neæeljenih kardiovaskularnih ili cere-
brovaskularnih dogaaja i nije uspjela postiÊi prethodno za-
dani krajnji ishod neinferiornosti.4 Ova razlika je registrirana
zbog viπe uËestalosti ponovljene revaskularizacije kod sku-
pine lijeËene primjenom PCI (13,5% za PCI; 5,9% za aor-
tokoronarno premoπtenje, CABG). U prvoj godini nisu regi-
strirane razlike u uËestalosti smrtnosti ili infarkta miokarda
(MI) izmeu dvije skupine pacijenata. Ove razlike postoje ti-
jekom duæeg razdoblja praÊenja uz trogodiπnje uËestalost
MACCE (uËestalost velikih neæeljenih kardiovaskularnih i
cerebrovaskularnih dogaaja; moædani udar, MI ili ponovlje-
na revaskularizacija) koje su viπe kod skupine lijeËene prim-
jenom PCI (28%) nego kod skupine lijeËene CABG (20%),
ponovno uglavnom zbog ponovljene revaskularizacije, a nije
bila registrirana razlika u primarnom sigurnosnom ishodu ili
pojavi moædanog udara. U analizi podskupina nije bilo raz-
like u velikim neæeljenim dogaajima kod bolesnika sa ste-
nozom glavnog stabla lijeve koronarne arterije (LMS), no is-
hodi su loπiji nakon PCI u podskupini bolesnika sa troæilnom
KBS.5 Analiza ishoda temeljena na riziku postupka prema
rezultatima Syntax ljestvice je utvrdila da se u razdoblju od
4 godine krivulje razilaze, ali ne i kod bolesnika s niskim
stupnjem rizika (http://www.syntaxscore.com). 
U skladu s rezultatima studije SYNTAX, veliko ameriËko is-
traæivanje podataka iz registara povezalo je nacionalni kar-
diovaskularni registar (ACCF) i bazu podataka kardiovasku-
larne kirurgije za odrasle (STS) s registrima Medicare i Me-
dicaid, da bi se utvrdili bolesnici sa 65 ili viπe godina koji su
bili lijeËeni primjenom PCI i CABG. »etiri godine nakon zah-
vata uoËena je dobrobit na preæivljavanje u skupini lijeËenoj
primjenom CABG, koja je postojala i u vaænim podskupina-
ma.6

I dok su kasniji rezultati kod veÊine visokoriziËnih bolesnika
s viπeæilnom KBS bili bolji nakon CABG, u obje studije, ran-

recent years that are having an impact on the practice of
cardiac surgery.

Coronary artery surgery 

There are marked changes in patients coming to coronary
artery surgery over time that have been shown clearly from
the analyses of large series from the USA and UK. A report
from the Society for Thoracic Surgeons (STS) database has
described the increasing risk profile of patients coming to
surgery with fewer smokers, more patients with diabetes
and more use of the left internal mammary artery (LIMA) as
a bypass conduit. Overall, there has been a significant de-
cline in postoperative mortality and morbidity.2 Similar trends
have been reported in the UK from the national adult cardiac
surgery database, where there has been a greater than 50%
reduction in risk adjusted mortality since 2000, again with
increasing risk profiles, and more use of the internal mam-
mary artery.1,3 However, despite some evidence for their effi-
cacy, off-pump surgery and multiple arterial grafts have not
become widespread (see below).1

Coronary artery surgery or PCI for angina 

The major contemporary randomised clinical trial to inform
decision making in patients with multivessel coronary artery
disease is the Synergy between PCI with Taxus and Car-
diac Surgery (SYNTAX) trial. The study randomised 1,800
patients with previously treated three vessel or left main
coronary artery disease or both in 85 sites in 17 countries
across Europe and the USA. The 1-year results were pub-
lished in 2009, showing that the percutaneous coronary
intervention (PCI) group had higher rates of the combined
end point of major adverse cardiac or cerebrovascular
events and failed to achieve the predefined end point of
non-inferiority.4 This difference was driven by a high rate of
repeat revascularisation in the PCI group (13.5% PCI, 5.9%
coronary artery bypass grafting (CABG)). The 1-year rates
of death or myocardial infarction (MI) were not different
between the groups. These differences persist over longer
follow-up with 3-year MACCE rates (death stroke, MI or
repeat revascularisation) being higher in the PCI group
(28%) than the CABG group (20%), again driven mainly by
repeat revascularisation, but there was no difference in the
primary safety end point or the incidence of stroke. On sub-
group analysis, there was no difference in major adverse
events in the patients with left main stem (LMS) stenosis,
but outcomes were worse following PCI in the three vessel
subgroup.5 Analysis of outcomes based on procedural risk
from the syntax score has shown at 4 years that the curves
are diverging overall, but with no difference in the low risk
patients (http:// www.syntaxscore.com). 

In line with the data from SYNTAX, a large registry-based
study from the USA linked the ACCF National Cardio-
vascular registry and the STS adult cardiac surgery databa-
se to the Medicare and Medicaid registries and used pro-
pensity scoring to match patients who were 65 years or
older undergoing PCI and CABG. Four years after interven-
tion there was a mortality advantage in the CABG group,
which persisted in the important subgroups.6

While the late outcomes of most higher risk patients with
multivessel coronary artery disease seem to be better with
CABG, in both randomised and registry-based studies, the
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domiziranoj i onoj temeljenom na registru, rezultati nakon
intervencije radi LMS nisu bili tako uvjerljivi, posebno u ranoj
fazi praÊenja. U meta-analizi 2.905 bolesnika s nezaπti-
Êenom LMS iz osam kliniËkih studija, nije bilo znaËajnije raz-
like izmeu skupina u preæivljavanju ili zajedniËkom ishodu
ukupne smrtnosti, MI ili moædanog udara tijekom jedne go-
dine.7 Druga meta-analiza 3.773 bolesnika koja analizira tro-
godiπnje razdoblja oraÊenja donijela je sliËne rezultate.8

Analiza skupine sa LMS iz studije SYNTAX takoer nije
utvrdila razliku tijekom praÊenja do 3 godine.5,9 Nedavno pro-
vedeno istraæivanje Premier of Randomised Comparison of
Bypass Surgery Versus Angioplasty using Sirolimus-Eluting
Stent in Patients with Coronary Artery Disease donijelo je
rezultate od 300 bolesnika u svakoj podskupini tijekom dvo-
godiπnjeg razdoblja praÊenja te je pokazalo da PCI interven-
cija nije inferiorna metoda lijeËenja u odnosu na CABG, ali
autori su prihvatili πiroku granicu neinferiornosti te postoji
potreba za daljim istraæivanjima.10 SliËni rezultati dobiveni su
takoer u manjoj studiji.11 Za bolje razumijevanje sigurnosti i
uËinkovitosti primjene PCI u bolesnika sa LMS i vrijednosti-
ma prema Syntax ljestvici ≤32, u tijeku je istraæivanje
Evaluation of Xience Prime versus Coronary Artery Bypass
Surgery for Effectiveness of Left Main Revascularisation.12,13

ESC/EACTS smjernice za revaskularizaciju 

Europsko kardioloπko druπtvo (ESC) i Europsko udruæenje
za kardiotorakalnu kirurgiju (EACTS) objavili su u 2010.
smjernice za revaskularizaciju koje je naËinila uravnoteæena
ekipa struËnjaka sastavljena od intervencijskih kardiologa,
neintervencijskih kardiologa i kirurga. Smjernice savjetuju
donoπenje odluka od strane odgovarajuÊeg tima “struËnjaka
za srce” sugerirajuÊi da je kirurπki zahvat bolji izbor za re-
vaskularizaciju veÊine anatomskih oblika KBS.14 Podaci koji
su objavljeni nakon izdavanja smjernica ukljuËujuÊi naknad-
nu analizu istraæivanja SYNTAX, dodatno su ojaËali dokaze
na kojima su utemeljene smjernice. Objavljene su i potenci-
jalne posljedice tih preporuka,15,16 no joπ nisu dostupne de-
taljne analize bilo kakvih promjena u praksi.

Je li revaskularizacija miokarda bez uporabe
stroja za izvantjelesni krvotok sigurna?

Kontraverze oko relativnih prednosti revaskularizacije mio-
karda sa ili bez uporabe stroja za izvantjelesni krvotok pri-
sutne su i dalje.17,18 U Ujedinjenom Kraljevstvu oko 20% za-
hvata obavljeno je bez primjene stroja za izvantjelesni krvo-
tok, ali postoje proturjeËni podaci o sigurnosti i dugoroËnim
posljedicama.1 

Zabrinutost je porasla nakon objave studije ROOBY u ko-
jem je 2.203 bolesnika podvrgnutih CABG randomizirano
zahvatu sa ili bez uporabe stroja za izvantjelesni krvotok.
Nije bilo znaËajne razlike u pogledu smrtnosti nakon 30 da-
na, ali je u skupini kojoj je zahvat obavljen bez uporabe stro-
ja za izvantjelesni krvotok bio veÊi udio bolesnika koji su pri-
hvatili manje aortokoronarnih premosnica nego je bilo plani-
rano. ZabrinjavajuÊa je znatno loπija razlika jednogodiπnjeg
zajedniËkog ishoda od ukupne smrtnosti, ponovljene reva-
skularizacije ili nefatalnog MI te slabija prohodnost arteri-
jskih premosnica kod skupine kojoj je zahvat obavljen bez
primjene stroja za izvantjelesni krvotok.19 KritiËari studije su
komentirali da je istraæivanje ukljuËilo niskoriziËne muπkarce
koji bi s najmanjom vjerojatnosti imali koristi od izbjegavanja
izvantjelesnog krvotoka, da su kirurzi bili neiskusni i da je bi-
la visoka (12%) uËestalost intraoperativne konverzije uz upo-
rabu stroja za izvantjelesni krvotok.20 Osim toga, endoskop-
ska metoda vaenja vene je bila povezana s loπijim ishodi-

outcome following intervention for LMS stenosis is not so
clear cut, certainly during early follow-up. In a meta-analysis
of patients with unprotected LMS stenosis analysing 2,905
patients from eight clinical studies, there was no signi?cant
difference between the two groups with respect to mortality
or a composite end point of death, MI or stroke at 1 year.7

Another meta-analysis of 3773 patients looking out to 3
years gave similar findings.8 Analysis of the left main sub-
group of the SYNTAX study also showed no difference up to
3 years.5,9 More recently, the Premier of Randomised Com-
parison of Bypass Surgery Versus Angioplasty using Siro-
limus-Eluting Stent in Patients with Coronary Artery Disease
trial has reported results of 300 patients in each arm to 2
years, and showed PCI to be non-inferior, but the authors
accept that the non-inferiority margin was wide, leaving
open the need for further studies.10 Similar findings have
also been detected in a smaller study.11 To understand bet-
ter the safety and efficacy of the place of PCI for LMS steno-
sis, the Evaluation of Xience Prime versus Coronary Artery
Bypass Surgery for Effectiveness of Left Main Revasculari-
sation trial is ongoing in patients with LMS disease and syn-
tax scores of ≤32.12,13

ESC/EACTS revascularisation guidelines 

The European Society for Cardiology and European Asso-
ciation of Cardiothoracic Surgery published guidelines for
revascularisation in 2010 that were developed by a balan-
ced writing team of interventional cardiologists, non-inter-
ventional cardiologists and surgeons. The guidelines recom-
mend decision making through an appropriately configured
‘heart team’ and suggest that surgery is the better option for
revascularisation for the majority of anatomical forms of co-
ronary artery disease.14 Data published since the guidelines
were released, including later analyses of the SYNTAX trial,
have further reinforced the evidence on which the guidelines
were based. Potential implications of these recommenda-
tions have been reported,15,16 but detailed analyses of any
changes in practice are not yet available.

Is off pump coronary artery surgery safe? 

Controversy remains surrounding the relative benefits of un-
dertaking coronary artery surgery with or without the car-
diopulmonary bypass machine.17,18 In the UK, around 20% of
cases are undertaken off pump but there are conflicting data
about safety and longer-term outcomes.1 

Concern was raised from the ROOBY trial in which 2,203
patients undergoing CABG were randomised to surgery on
or off pump. There was no significant difference in 30-day
mortality, but there were a higher proportion of patients re-
ceiving fewer grafts than planned in the off-pump group. Of
concern, there was a significantly worse 1-year composite
end point of death, repeat revascularisation or non-fatal MI
and poorer graft patency in the off-pump group.19 Critics of
the study have commented that the trial enrolled low risk,
male patients who would be the least likely to benefit from
avoiding cardiopulmonary bypass, the surgeons were inex-
perienced and there was a high (12%) rate of intraoperative
conversion to bypass surgery.20 Furthermore, endoscopic
vein harvesting was associated with worse outcomes at 1
year in the study (see further below).21 In addition, Moller et
al have reported randomised trial data on 341 high risk
(EuroSCORE >5) patients with three vessel disease under-
going surgery on or off pump in the Best Bypass Surgery
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ma nakon jednogodiπnjeg praÊenja (vidi u nastavku).21 Po-
vrh toga, Moller i sur su u istraæivanju Best Bypass Surgery
objavilo randomizirane rezultate istraæivanja kod 341 visoko-
riziËnog (EuroSCORE >5) bolesnika s troæilnom KBS pod-
vrgnutom operaciji sa ili bez uporabe stroja za izvantjelesni
krvotok. Tijekom prosjeËnog praÊenja od 3,7 godina nije bilo
znaËajne razlike u primarnom ishodu neæeljenih srËanih i
cerebrovaskularnih dogaaja, ali je ukupna smrtnost bila ve-
Êa kod skupine bolesnika operirane bez stroja za izvantje-
lesni krvotok.22

Viπe ohrabrujuÊi podaci nedavno su objavljeni u MASS 3 is-
traæivanju koje je bilo provedeno u jednoj ustanovi, a koje tije-
kom petogodiπnjeg praÊenja izmeu skupina bolesnika nije
utvrdilo razliku u zajedniËkom ishodu od smrti, MI ili ponov-
ljene revaskularizacije. Takoer se u CORONARY studiji
gdje je randomizirano 4.752 bolesnika na zahvat sa ili bez
uporabe stroja za izvantjelesni krvotok utvrdilo da meu sku-
pinama nema znaËajne razlike u 30-dnevnoj smrtnosti ili
uËestalosti MI, moædanog udara ili zatajivanja bubrega.23,24

Sa zanimanjem se iπËekuju kasniji rezultati ove studije. 
Takoer postoji i meta-analiza 35 studija s ukljuËenih 123.137
bolesnika operiranih s ili bez uporabe stroja za izvantjelesni
krvotok. Ona sugerira na superiornost operacije bez uporabe
stroja za izvantjelesni krvotok u pogledu kratkoroËne smrt-
nosti i ostalih ishoda.25 U studiji provedenoj u jednoj ustanovi
kod 14.766 bolesnika koju su objavili Puskas i sur nije bilo
razlike u operativnoj smrtnosti kod bolesnika u najniæoj riziË-
noj kvartili, dok je registirana dobrobit kod skupine visokori-
ziËnih bolesnika, πto podræava argumente koje su koristili
kritiËari rezultata studije ROOBY.26 SliËni rezultati registrirani
su kod 349 preæivjela bolesnika iz dvije randomizirane studi-
je koje su usporedile operacije sa i bez koriπtenja stroja za
izvantjelesni krvotok, u kojima je kod 199 bolesnika kontroli-
rana prohodnost arterijskih premosnica i kod 299 bolesnika
kvaliteta æivota, a nije bila registrirana razlika izmeu skupi-
na u razdoblju praÊenja 6-8 godina.27

Sve dok su nejasne prednosti ili nedostaci operacije bez
uporabe stroja za izvantjelesni krvotok, ostaje interes za
optimizaciju ishoda operacije primjenom stroja za izvantje-
lesni krvotok kroz poboljπanje revaskularizacijskih tehnika.
Nedavno istraæivanje je privuklo paænju na Ëinjenicu kako je
moguÊe zaπtiti mozak pomoÊu minimalnog izvantjelesnog
krvotoka.28 U toj randomiziranoj usporedbi minimalnog u
odnosu na tradicionalni izvantjelesni krvotok, minimalni kr-
votok je bio povezan s poboljπanom cerebralnom perfuzijom
tijekom kardiopulmonalnog premoπtenja i poboljπanim neu-
rokognitivnim funkcijama pri izravnom ispitivanju prilikom
otpusta, s dokazima o trajnim uËincima u razdoblju od 3 i 14
mjeseci. Podaci ukazuju na to da je neke od prednosti koje
zagovaraju entuzijasti neuporabe stroja za izvantjelesni
krvotok, a posebno cerebralnu zaπtitu, moguÊe postiÊi mod-
ifikacijom uporabe stroja za izvantjelesni krvotok.

Je li endoskopska metoda vaenja vene
sigurna?

U skladu s drugim pomacima prema manje invazivnim kirur-
πkim tehnikama doπlo je do znaËajnog pomaka prema vae-
nju vene safene magne kroz minimalno invazivne pristupe
ukljuËujuÊi endoskopiju, ali je ostala zabrinutost u vezi sigur-
nosti takvog pristupa. Kao πto je prethodno opisano, pod-
skupina analiza ROOBY istraæivanja je sugerirala da je en-
doskopska metoda vaenja vena vezana uz loπije ishode.21

Sekundarna analiza bolesnika iz PREVENT IV studije nakon
trogodiπnjeg praÊenja rezultata takoer je pokazala loπije is-
hode za bolesnike koji su bili podvrgnuti endoskopskom va-
enju, ali ti rezultati nisu potvreni u drugim opservacijskim
studijama.29-31

trial. There was no significant difference in primary outcome
of adverse cardiac and cerebrovascular events during a
median follow-up of 3.7 years, although all cause mortality
was higher in the off-pump group.22

More reassuring data have recently been published from
the MASS 3 trial with 5-year follow-up from a single centre
with no difference in a composite end point of death, MI or
further revascularisation between the groups and from the
CORONARY study, which randomised 4,752 patients to on
or off pump and showed no significant difference in 30-day
mortality or the incidence of MI, stroke and renal failure.23,24

Later outcomes data from this study are awaited with inte-
rest. 
There has also been a meta-analysis of 35 propensity score
studies on 123,137 patients undergoing on or off pump sur-
gery. This suggested that off-pump surgery was superior for
short-term mortality and other outcomes.25 In a single centre
study of 14,766 patients reported by Puskas et al there was
no difference in operative mortality in the lowest risk quartile
but increasing benefit for higher risk patients, which sup-
ports the argument used by critics of the findings of the
ROOBY study.26 Similar findings have been reported on 349
survivors of two randomised studies comparing on and of
pump surgery in which 199 patients had graft patency as-
sessed, and in 299 patients health-related quality of life, with
no difference seen between the groups at 6-8 years.27

While the benefits or otherwise of off-pump surgery are not
yet clearly defined, there remains interest in optimising out-
comes from on-pump surgery by refining bypass techni-
ques. For example, a recent trial has drawn attention to how
the brain might be protected by using a minimal extracorpo-
real circulation.28 In this randomised comparison of minimal
versus conventional extracorporeal circulation, the minimal
circuit was associated with improved cerebral perfusion du-
ring cardiopulmonary bypass and improved neurocognitive
performance on direct testing at discharge, with evidence of
sustained effects at 3 and 14 months. The data suggest that
some of the advantages proposed by off-pump enthusiasts,
particularly cerebral protection, might be achieved by modi-
fying on-pump strategies.

Is endoscopic vein harvesting safe? 

In line with other moves towards less invasive surgery, there
has been a significant move towards harvesting the long
saphenous vein through minimally invasive, including endo-
scopic, approaches but there remains some concern over
safety. As described previously, a subgroup analysis of the
ROOBY trial suggested that endoscopic vein harvesting was
associated with worse outcomes.21 A secondary analysis of
patients from the PREVENT IV trial at 3 years of follow-up
also showed worse outcomes for patients undergoing endo-
scopic harvesting, but this finding has not been confirmed in
other observational studies.29-31

Should bilateral internal mammary artery
grafts be used for coronary artery surgery? 

It is generally accepted that using the LIMA graft to the left
anterior descending coronary artery is associated with bet-
ter inhospital mortality, long-term survival and freedom from
angina, and a number of observers suggest that if one mam-
mary is good, two would be better. Despite this, <10% of
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Trebaju li se presadci lijeve i desne unutarnje
grudne arterije koristiti za aortokoronarno
premoπtenje? 

OpÊenito je prihvaÊeno da je uporaba presatka lijeve unutar-
nje grudne arterije (LIMA) za lijevu prednju silaznu koronarnu
arteriju povezano s boljim bolniËkim preæivljavanjem, dugo-
roËnim preæivljavanjem i uklanjanjem anginoznih tegoba, a
mnogi istraæivaËi ukaziju da ako je jedna grudna arterija us-
postavila dobru funkciju s dvije Êe biti joπ bolje. UnatoË tome
<10% aortokoronarnih operacija u Ujedinjenom Kraljevstvu
koristi obje unutarnje grudne arterije.1 Da bi to ispitala, velika
randomizirana studija ART je objavila jednogodiπnje podat-
ke kod 1.554 bolesnika s ugraenim jednim LIMA presatkom
i 1.548 bolesnika s ugraenom lijevom i desnom unutarnjom
grudnom arterijom (BIMA). To je potkrijepljeno praÊenjem
10-godiπnjeg preæivljavanja. Jednogodiπnji podaci pokazuju
da izmeu skupina nema razlike u smrtnosti, ali je u BIMA
skupini trostruko poveÊana uËestalost rekonstrukcije sternal-
ne rane.32 S obzirom na naπa saznanja o vremenu neuspje-
ha presaivanja vene, bilo bi iznenaujuÊe u ovom stadiju
uoËiti bilo kakve prednosti BIMA premoπtenja. Daljnji dokaz
koji potkrjepljuje koristan uËinak BIMA metode prikazan je od
studije provedene u jednom centru u kojoj je usporedbom
928 BIMA bolesnika naspram 928 bolesnika s LIMA i pre-
sadcima vene safene uoËeno produljenje æivota od 10% ti-
jekom 10-godiπnjeg i 18% tijekom 15-godiπnjeg razdoblja.33

Postojalo je veliko zanimanje da se pri operaciji aortokoro-
narnog premoπtenja koristi radijalna arterija, s preporukama
od strane entuzijasta da se za poboljπanje dugoroËnog isho-
da koristi bilo uz obje unutarnje grudne arterije kod totalnog
arterijskog premoπtenja ili kao dodatak ugradnji jedne unu-
tarnje grudne arterije. Meutim, randomizirana studija sa 733
bolesnika koje je usporedila presadtke radijalnih arterija i ve-
na safena nedavno je pokazala sliËnu prohodnost presada-
ka u 1 godini (u oba sluËaja 89%).34 U toj studiji zabrinjava
povezanost primjene radijalne arterije s poveÊanom uËesta-
losti vazopazma, dok je koriπtenje vene safene imalo bolje
ishode kod dijabetiËara. Zabrinutost je pojaËana studijom u
kojoj je koriπteno CT oslikavanje za ocjenu prohodnosti pre-
sadka.35 Meutim, postoji mnogo izvjeπÊa koja potvruju do-
bru stopu kasne prohodnosti.36-38

VeÊina studija koja promatra komparativne ishode razliËitih
kirurπkih pristupa se oslanja na kasne ishode s naglaskom
na smrtnost, a takve podatke je oËito teπko prikupiti te oni
donose samo korisne informacije viπe godina “nakon doga-
aja”. Da bi doπli do korisnih i pravovremenih razliËitih poda-
taka, neki istraæivaËi su u potrazi za tehnikama koje daju
prednost procjeni preoperativnog rizika ispred kliniËkih isho-
da zahvata, kao πto je operativna ozljeda miokarda lijevog
ventrikula. To nije jednostavno kvantificirati i bilo je predmet
nedavne studije s Oxforda gdje je 40 bolesnika podvrgnuto
oslikavanju kardioloπkim MR prije i nakon CABG sa serij-
skim odreivanjem vrijednosti troponina I (TnI).39 Tnl je bio
usko povezan s masom nove srËane nekroze detektirane
oslikavanjem MR (r = 0,83, p<0,001), uz osjetljivost i speci-
fiËnost od 75% i 87% πto predstavlja Ëvrste pokazatelje dija-
gnoze ove vrste MI. 
Osim analize naËina optimizacije operativne kirurπke strate-
gije takoer se sve veÊa paænja posveÊuje postoperativnim
ishodima preæivljavanja i tijeku oporavka. Studija objavljena
u Ëasopisu Heart ispitala je implikacije postoperativne ane-
mije u retrospektivnoj analizi 2.553 bolesnika iz studije IMA-
GINE koji su lijeËeni CABG revaskularizacijom.40 Analize su
utvrdile da je postoperativna anemija u trajanju >50 dana
povezana s veÊom uËestaloπÊu kardiovaskularnih dogaaja
tijekom prva 3 mjeseca. IstraæivaËi su takoer utvrdili da pri-
mjena ACE inhibitora usporava oporavak od postoperativne
anemije i poveÊava uËestalost kardiovaskularnih dogaaja

coronary artery operations in the UK receive both internal
mammary arteries.1 To address this, the ART trial is a large
randomised study, which has now reported 1-year data on
1,554 patients receiving a single LIMA graft and 1,548 re-
ceiving bilateral mammary arteries (BIMA). It has been po-
wered to look at survival at 10 years. The 1-year data show
no mortality difference between the groups but there was a
three times increase in the rate of sternal wound reconstruc-
tion in the BIMA group.32 In view of our understanding of the
timing of vein graft failure it would have been surprising to
see any benefit from BIMA grafting at this stage. Further
supportive evidence for the beneficial effect of BIMA has
been shown from a single centre propensity matched study
of 928 BIMA versus 928 LIMA and saphenous vein grafts
reporting to 17 years with a survival benefit of 10% at 10
years and 18% at 15 years.33

There has been great interest in the use of the radial artery
as a conduit for coronary artery bypass surgery, with enthu-
siasts recommending its use, either alongside both internal
mammary arteries for a total arterial grafting approach or in
addition to a single mammary artery, to improve long-term
outcomes. However, a randomised study of 733 patients
comparing radial artery grafts to saphenous veins has re-
cently shown similar graft patency at 1 year (both 89%).34 Of
concern, the radial artery was associated with a higher inci-
dence of vasospasm in this study and the saphenous vein
had better outcomes in diabetic patients. Further concern
has been raised from a study using CT scanning to assess
graft patency.35 However, there remain a numbers of reports
claiming good late patency rates.36-38

Most of the studies looking at comparative outcomes of dif-
ferent surgical strategies have relied on late outcomes, with
mortality being most important, and these data are obvious-
ly difficult to collect and they only provide useful information
many years ‘after the event’. To help provide useful and mo-
re timely differential data, some workers have been looking
at techniques to assess preoperative risk other than clinical
outcomes such as per-operative injury to the left ventricular
myocardium. This is hard to quantify and was the subject of
a recent study from Oxford in which 40 patients underwent
cardiac MR before and after CABG with serial assessment
of troponin I (TnI).39 TnI correlated closely with the mass of
new cardiac MR necrosis (r=0.83, p<0.001), with sensitivity
and specificity values of 75% and 87%, making it a robust
means of diagnosing this type of MI. 

Alongside analyses of ways to optimise operative surgical
strategy, there is also an increasing focus on non-mortality
postoperative outcomes and pathways. For example, a stu-
dy published in this journal has examine the implications of
postoperative anaemia in a retrospective analysis of 2,553
CABG patients included in the IMAGINE trial.40 They showed
that postoperative anaemia sustained for >50 days is asso-
ciated with an increased incidence of cardiovascular events
during the first 3 months. The researchers also found that
ACE inhibition slowed recovery from postoperative anaemia
and increased the incidence of cardiovascular events after
CABG, although the mechanism and therapeutic implication
of this observation is not clear. It is also become increasing-
ly accepted that formal cardiac rehabilitation is beneficial to
enhance recovery after CABG surgery, with an emphasis
being placed on exercise programmes. While the best
means of delivering these programmes is unclear, a Cana-
dian study favoured a home-based strategy based on a 6-
year follow-up of patients randomised to hospital versus
telephone-monitored home-based exercise training.41
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nakon CABG, iako mehanizam i terapijske posljedice ovog
saznanja nije razumljiva. Takoer, sve je viπe prihvaÊeno da
je formalna kardioloπka rehabilitacija korisna za ubrzanje
oporavka nakon CABG revaskularizacije, s naglaskom na
programe tjelovjeæbe. Dok su i dalje nepoznati najbolji naËi-
ni prakticiranja tih programa, kanadska studija bazirana na
6-godiπnjem praÊenju bolesnika utvrdila je da u randomizi-
ranim skupinama prednost ima kuÊna tjelovjeæba monitori-
rana telefonom u odnosu na bolniËku rehabilitaciju.41

Aortokoronarno premoπtenje kod zatajivanja
srca? 
Studija STICH je utvrdila da ne postoji razlika u preæivljava-
nju izmeu bolesnika sa zatajivanjem srca i loπom funkcijom
lijeve klijetke, ako su randomizirani samo na farmakoloπko
lijeËnje ili na farmakoloπko lijeËenje uz CABG. U podskupini
ove studije koja je procjenjivala vijabilnost miokarda, prisut-
nost vijabilnog miokarda je bila povezana s boljim ukupnim
preæivljavanjem, ali to se nije pokazalo znaËajnim nakon pri-
lagodbe za ostale osnovne varijable.42,43 PromatrajuÊi prave
vrijednosti rezultata, radi se o temeljnim spoznajama vaænim
za kirurgiju aortokoronarnog premoπtenja i u sukobu su s
predrasudama mnogih lijeËnika i kirurga. Neka zapaæanja se
pitaju o iskoristivosti rezultata zbog teπkoÊa s ukljuËivanjem
ispitanika koje su dovele do promjene ustroja istraæivanja,
pored prijelazne stope od 17% za CABG te manje prednosti
operativnog zahvata i ukazivanja da se CABG treba razmo-
triti ako je opseg KBS miokarda teæak, a postoji vijabilnost
miokarda.44 Nedavna studija koje je usporeivala bolesnika
s CABG nasuprot farmakoloπkoj terapiji (ustrojena poput uk-
ljuËnih kriterija u STICH studiji) pokazala je za 10-godiπnje
razdoblje jasno produljenje æivota bolesnika nakon CABG.45

Kirurgija aortnog zaliska
Praksa operiracija aortnog zaliska se mijenja. Tijekom 2009.
godine u SAD je objavljeno izvjeπÊe o analizi 108.687 izoli-
ranih zamjena aortnog zaliska (AVR) u razdoblju od 1997.
do 2006. godine.46 Uz poveÊanu primjenom bioloπkog zali-
ska, pobol i smrtnost su se smanjili, unatoË postupnom po-
rastu starosti i ukupnog rizika bolesnika. SliËni trendovi su
se javili u britanskom izvjeπÊu kod 41.227 bolesnika u raz-
doblju od 2004. do 2009. god. s ukupnom bolniËkim letalite-
tom od 4,1%. Godiπnji broj se poveÊava za 20% uz znaËaj-
no poveÊanje srednje æivotne dobi pacijenta s aortnom ste-
nozom, osamnaestogodiπnjaka, udjelom visokoriziËnih bole-
snika i onih kojima se ugrauju bioloπki zalisci (koji su goto-
vo uvijek pod utjecajem stavova kirurga vezanih uz veÊu du-
govjeËnost modernih bioloπkih zalistaka uz obeÊanje o po-
stavljanju zaliska transkateterskim naËinom kod iduÊeg pro-
blema sa zaliskom).47 Tijekom tog razdoblja bolniËka smrt-
nost je smanjena s 4,4% na 3,7%.48 Dok transkateterska im-
plantacija aortne valvule (TAVI) (vidi ispod) utjeËe na kirurgi-
ju aortne valvule smanjenjem broja tradicionalnih operacija,
objavljeno je da se pokretanjem TAVI moæe poveÊati uku-
pan broj operacija aortnog zaliska, ukljuËujuÊi i one kod
tradicionalne kirurgije.49

Postoje neslaganja o optimalnom vremenu operacije u asim-
ptomatskih bolesnika s aortnom stenozom (vidi paralele s re-
konstrukcijom mitralne valvule ispod). Neki obavljeni radovi
ukazuju na prednosti ranijeg zahvata, a neki su istraæivaËi ob-
javili podatke koji ukazuju na prednosti i nedostatke redovi-
tog praÊenja za odabir optimalnog vremena zahvata.50-53

Transkateterska implantacija zaliska 

Posljednjih godina velika promjena u lijeËenju bolesnika s
aortnom stenozom je pojava transkateterske implantacije

Coronary artery surgery for heart failure?

The STICH trial has showed that there is no difference in
survival between patients with heart failure and poor left
ventricular function, randomised to either medical therapy or
medical therapy plus CABG. In a subset of this study in
which myocardial viability was assessed, the presence of
viable myocardium was associated with better survival over-
all, but this was not significant after adjusting for other base-
line variables.42,43 Taken at face value these are profound
findings for the practice of coronary artery surgery and are
at odds with many physicians and surgeons preconceptions,
but some observers have questioned whether the findings of
the trial are valid because of difficulties in trial recruitment
leading to changes in trial design after instigation alongside
a crossover rate of 17% to CABG, therefore underestimating
the benefits of surgery and suggesting that CABG should
still be considered if CAD is severe and viable myocardium
is seen.44 For example, a recent propensity matched study of
CABG versus medical therapy in these patients (designed to
mimic the STICH trial inclusion) showed a clear survival
advantage of CABG at 10 years.45

Aortic valve surgery

The practice of aortic valve surgery is changing. In the USA,
an analysis of 108,687 isolated aortic valve replacement
(AVR) patients from 1997 to 2006 was reported in 2009.46

Morbidity and mortality have fallen despite gradual increas-
es in patient age and overall risk profile, alongside an in-
crease in biological valve use. Similar trends have been
seen in the UK with a report of 41,227 patients between
2004 and 2009 with an overall inhospital mortality of 4.1%.
The annual number increased by 20%, with significant in-
creases in the mean age of patients with aortic stenosis,
octogenarians, the proportion of high-risk patients and again
those receiving biological valves (which is almost certainly
infiuenced by surgeons’ views of better longevity of modern
biological valves and the promise of a transcatheter valve
solution for subsequent valve failure).47 Over this time, in-
hospital mortality decreased from 4.4% to 3.7%.48 While
transcatheter valve insertion (TAVI) (see below) is having an
impact on valve surgery, in contract to just eroding the num-
bers of conventional valve operations, it has been reported
that starting a TAVI service may increase overall aortic valve
interventions, including those for conventional surgery.49

There remains some controversy about the timing of surgery
in asymptomatic aortic stenosis (see parallels with mitral
valve repair below). Some work is being produced sugge-
sting benefits from earlier intervention but other observers
have published data suggesting benefits and safety of the
watchful waiting approach.50-53

Transcatheter valve insertion 

The major change in the treatment of patients with aortic
stenosis in recent years has been the advent of TAVI, which
has now been shown to be a good option for the treatment
of some patients with aortic stenosis. The Partner study Co-
hort A trial of 358 patients who were not considered suitable
for conventional AVR showed that TAVI decreased the rate
of mortality at 1 year (from 51% to 31%) and reduced car-
diac symptoms compared with conventional treatment.54 The
2-year results have also been reported showing persistent
survival advantage, but a high rate of stroke in the TAVI



aortnog zaliska (TAVI), koji se pokazao kao dobar odabir za
lijeËenje nekih bolesnika s aortnom stenozom. Studija Part-
ner Cohort A ukljuËila je 358 bolesnika koji nisu bili pogodni
za tradicionalnu operaciju AVR, pokazala je da lijeËenje TA-
VI smanjuje smrtnost tijekom prve godine (sa 51% na 31%)
te srËane simptome u usporedbi s tradicionalnim lijeËe-
njem.54 Dvogodiπnji rezultati su takoer prikazali postojanost
u preæivljavanju bolesnika, ali i visoku uËestalost moædanog
udara unutar TAVI skupine zbog viπe ishemijskih moædanih
udara u prvih 30 dana nakon zahvata te viπe hemoragijskih
dogaaja nakon toga. Stopa rehospitalizacije u TAVI skupi-
ni je iznosila 35%, a u tradicionalnoj skupini 72%. Studije
kvalitete æivota kod pacijenata (primjenom upitnika Kansas
City kardiomiopatija i SF-12) ukazale su znaËajne prednosti
unutar TAVI skupine viπe od jedne godine.55 Ekonomska
analiza tih podataka ukazala je da je troπak po godini do-
bivenog æivota bio zadovoljavajuÊi, unutar prihvatljivih grani-
ca.56

Takoer se pokazalo da se TAVI moæe usporediti s tradicio-
nalnom kirurgijom aortnog zaliska. U studiji Partner Cohort
B randomizirano je 699 visokoriziËnih bolesnika s teπkom
aortnom stenozom na TAVI ili tradicionalni zahvat.57 Nije bilo
znaËajne razlike u smrtnosti unutar 30 dana (3,4% kod TAVI
i 6,5% kod tradicionalnog zahvata) ili jedne godine (24,2%
TAVI, a 26,8% tradicionalna kirurgija). Dvogodiπnji podaci
takoer su pokazali da nema razlike u smrtnosti.58 UoËene je
razliËita uËestalost komplikacija izmeu skupina, s velikim
vaskularnim komplikacijama koje su bile ËeπÊe kod TAVI te
krvarenjem i novonastalom fibrilacijom atrija kod tradicional-
ne kirurgije. Mnoπtvo velikih studija iz registara takoer je
potvrdilo prihvatljive proceduralne i dugoroËne ishode.59-63

Postupak TAVI sada se obavlja u sve veÊem broju kroz fe-
moralnu arteriju, transapikalno izravno kroz lijevu klijetku i
transaortnim pristupom.64-66 Kao odgovor na potencijalne ko-
risti od manje invazivnih pristupa, postoji takoer pojaËano
zanimanje u obavljanju “tradicionalnih” zahvata kroz razliËite
manje rezove ukljuËujuÊi minimalnu sternotomiju, paraster-
notomiju, uzduænu sternotomiju te desnu prednju torakoto-
miju. RazliËite studije, ukljuËujuÊi iskustva jednog centra te
meta-analize, pokazale su da je to moguÊe sigurno primijen-
iti u ekspertnim centrima.67,68 Osim manje invazivnih metoda,
da bi se smanjilo vrijeme postavljanja i omoguÊila lakπa
implantacija zaliska kroz male rezove, razvijene su i testi-
rane razliËite nove aortne valvule koje se implantiraju tehni-
kama koje ne zahtijevaju suture.69,70 

ZakljuËak vezan uz kirurgiju aortnog zaliska i TAVI je da su
sada postignuti zajedniËki stavovi o primjeni TAVI i da se bo-
lje razumije kako postiÊi optimalne ishode od tradicionalne
AVR. Studije iz kliniËke prakse su utvrdile da su ishodi kirur-
πkih zahvata bolji kod visokoriziËnh bolesnika u rukama ki-
rurga s velikim brojem operacija.71,72 

Kirurgija mitralnog zaliska

Glavni napredak u razumijevanju kirurgije mitralog zaliska
posljednjih godina vezan je uz rekonstrukciju mitralne valvu-
le. Sada je opÊeprihvaÊeno da je kod veÊine bolesnika s de-
generativnom bolesti mitralne valvule rekonstrukcija zaliska
bolja opcija od zamjene, a da bolniËka i kasnija smrtnost ovi-
se o teæini simptoma i disfunkciji lijevog ventrikula prije ope-
racije. Britanski rezultati ukazuju da se joπ uvijek mnogi bo-
lesnici kasno upuÊuju na lijeËenje, sa 47% bolesnika uz
simptome NYHA III. i IV. funkcionalnog razreda, a u vrijeme
zahvata 31% bolesnika ima ejekcijsku frakciju lijeve klijetke
<50%.1

group, due to more ischaemic strokes in the first 30 days
after the procedure and more haemorrhagic events there-
after. The rate of rehospitalisation was 35% in the TAVI
group and 72% in the conventional group. Quality of life
studies on these patients using the Kansas City Cardio-
myopathy Questionnaire and the SF-12 showed significant
benefits in the TAVI group going out to 1 year.55 An econom-
ic analysis of these data demonstrated an incremental cost
per life-year gained that was well within the acceptable
range.56

TAVI has also been shown to be comparable with conven-
tional aortic valve surgery. In the Partner study Cohort B,
699 patients with severe aortic stenosis who were deemed
to be high risk were randomised to TAVI or conventional sur-
gery.57 There was no significant difference in mortality rates
at 30 days (3.4% TAVI and 6.5% conventional surgery) or 1
year (24.2% TAVI, 26.8% conventional surgery). Two-year
data have also been reported, again showing no difference
in mortality rates.58 Procedural complication rates were dif-
ferent between the groups, with major vascular complica-
tions being more common in the TAVI patients and bleeding
and new onset atrial fibrillation (AF) more common in con-
ventional surgery. A number of large registry studies have
also confirmed acceptable procedural and longer-term out-
comes.59-63

Transcatheter aortic valves are now being inserted in in-
creasing numbers through the femoral artery, trans-apically
directly via the left ventricle and through the aortic ap-
proach.64-66 In response to potential benefits from less inva-
sive approaches, there has also been increasing interest in
conducting ‘conventional’ surgery through a variety of sma-
ller incisions including mini-sternotomy, para-sternotomy,
transverse sternotomy and right anterior thoracotomy. Va-
rious studies including single centre experiences and meta-
analyses have shown that it can be applied safely in expert
centres.67,68 Alongside less invasive approaches, to minimise
insertion times and allow easier valve implantation through
small incisions, various novel aortic valves are being devel-
oped and tested which have ‘sutureless’ implantation tech-
niques.69,70 

A final word on aortic valve surgery and TAVI is that there
are now consensus statements produced about the practice
of TAVI and to understand better how to achieve optimal
outcomes from conventional AVR, health service research
studies have shown that outcomes of surgery are better for
higher risk patients under high volume surgeons, which lay
down a challenge for configuration of surgical services for
these patients.71,72

Mitral valve surgery

The major advances in understanding of mitral valve surgery
in recent years are related to mitral valve repair. It is now
well accepted that repair is a better option than replacement
for most patients with degenerative mitral valve disease, and
that inhospital and later mortality outcomes are dependent
on the degree of symptoms and left ventricular dysfunction
at the time of surgery. Evidence from the UK suggests that
many patients are still being referred late in the disease
process with 47% of patients having NYHA class 3 or 4
symptoms and 31% of people displaying left ventricular (LV)
ejection fractions of <50% at the time of surgery.1

Surgical treatment for mitral valve disease is changing over
time, and a report on 58,370 patients with isolated mitral re-
gurgitation from the STS database in the 8 years to Decem-
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Kirurπko lijeËenje bolesti mitralne valvule se mijenja tijekom
vremena, a studija iz STS baze podataka o 58.370 bolesni-
ka s izoliranom mitralnom regurgitacijom tijekom 8 godina
do prosinca 2007. godine pokazuje napredak u prihvaÊanju
mitralne rekonstrukcije umjesto njene zamjene s 51% na
69%. Vremenom je zabiljeæeno smanjenje uporabe meha-
niËkih u odnosu na bioloπke zaliske s 68% na 37% (sliËni su
i britanski podaci).1,73 Ovo znaËi da se jedan od tri bolesnika
s teπkom mitralnom regurgitacijom podvrgava zamjeni zali-
ska, a to sa stajaliπta zdravstva ostaje problem.74

Glavna nesuglasica vezana uz bolesnike s teπkom mitral-
nom regurgitacijom je optimalno vrijeme zahvata. Ne posto-
je randomizirani podaci istraæivanja koji bi poduprli bilo ranu
operaciju ili “paæljivu procjenu rizika”, pa se koriste dokazi
dobiveni iz opservacijskih studija. Tijekom 2005. godine
Enriquez-Sarano i sur s Mayo klinike su objavili opservacij-
sku studiju kod 456 bolesnika sa simptomatskom organ-
skom mitralnom regurgitacijom koja pokazuje da su pacijen-
ti s efektivnom povrπinom regurgitacijskog uπÊa >40 mm2

imali preæivljavanje tijekom 5 godina manje od oËekivanog.75

Na temelju toga, kod bolesnika s vrlo teπkom mitralnom
regurgitacijom oni preporuËuju rekonstrukciju mitralne val-
vule iskljuËivo na temelju simptoma, bez obzira na veliËinu
ili funkciju lijevog zaliska. SliËni rezultati objavljeni su i iz Ko-
reje gdje je 447 uzastopnih asimptomatskih bolesnika pod-
vrgnuto ranom zahvatu ili tradicionalnom obliku lijeËenja,
gdje je rani zahvat povezan s dobrim ishodima dugoroËnih
dogaaja smanjenjem kardijalne smrtnosti i hospitalizacije
zbog kongestivnog zatajivanja srca.76 SljedeÊa opservacij-
ska studija koja je tijekom 8,5 godina pratila 192 bolesnika
podijeljenih u skupinu s ranim zahvatom i konzervativnu
skupinu takoer je utvrdila bolje ishode u konzervativnoj
skupini.77

Rosenhek i sur izvijestili su o ishodima istraæivanja kod 132
bolesnika s obavljenim intervencijama samo u sluËaju po-
jave simptoma, oπteÊenja ili znaËajne dilatacije lijeve klijetke
prema prihvaÊenim smjernicama.78,79 Kasni ishodi su bili
izvrsni, a samo je kod treÊine bolesnika bio potreban zahvat
tijekom razdoblja praÊenja od 5 godina, ali je vaæno da uko-
liko se slijedi ova strategija lijeËenja, pridræavanje mora biti
potpuno i sveobuhvatno.
Smjernice AmeriËkog kardioloπkog koledæa/AmeriËke udru-
ge za srce iz 2006. savjetuju da bi se rani zahvat trebao raz-
motriti kod asimptomatskih bolesnika s niskim rizikom po-
stupka u “iskusnim centrima” sve dok je vjerojatnost uspjeπ-
ne rekonstrukcije >90%.80 Britanska studija pokuπala je na-
vesti kriterije povezane s “iskusnim centrima”.81 Meutim,
ako pacijent dolazi iz kirurπkog epidemioloπkog pristupa
nuæno je razmotriti ukupnu strategiju ranog zahvata.74 U
studiji s podacima iz STS baze o 13.614 bolesnika s mitral-
nom regirgutacijom podvrgnutih zahvatu s godiπnjim varija-
cijama broja zahvata, visokovolumni centri imali su veÊu
uËestalost rekonstrukcije valvule i manji rizik standard-
izirane smrtnosti.82 U joπ jednoj studiji iz STS baze u kojoj se
analizira 28.507 bolesnika podvrgnutih izoliranoj operaciji
mitralne valvule s ili bez operacije trikuspidalne valvule ili
popratnog kirurπkog lijeËenja atrijske fibrilacije od strane
1.088 kirurga, prosjeËna uËestalost rekonstrukcija koje su
izveli kirurzi je iznosila samo 41%. Medijan godiπnjeg broja
zahvata je bio 5 (1-166), a poveÊanje broja zahvata neovis-
no o tome bilo je povezano s veÊom vjerojatnosti rekon-
strukcije.83 Britanska konsenzus studija smatra da bi se za
postizanje optimalnih ishoda operacije u ustanovi godiπnje
trebalo obavljati viπe od 50 rekonstrukcija mitralne valvule, a
pojedini kirurzi bi ih trebali obaviti viπe od 25. »ini se da

ber 2007 showed progressive adoption of mitral repair rat-
her than replacement from 51% to 69%. There was also a
decrease in the use of mechanical rather than biological
valves over that time from 68% to 37% (and there are simi-
lar data from the UK).1,73 This, of course, indicates that one
in three patients with severe MR undergo a valve replace-
ment, and this remains a concern from the perspective of
health service delivery.74 

The major controversy around patients with severe MR is
around the timing of surgery. There are no randomised trial
data to support early surgery or ‘watchful waiting’ and so the
evidence is derived from observation studies. In 2005, En-
riquez-Sarano and colleagues from the Mayo Clinic report-
ed an observational study on 456 patients with symptomatic
organic mitral regurgitation, showing that patients with an
effective regurgitant orifice area of >40 mm2 had a survival
at 5 years that was lower than expected.75 On this basis,
they recommended mitral valve repair for patients with gen-
uinely severe mitral regurgitation, purely on the basis of
symptoms, irrespective of left ventricular size or function.
Similar findings have been reported from Korea on 447 con-
secutive asymptomatic patients undergoing early surgery or
conventional treatment strategy with early surgery associa-
ted with improved long-term event rates by decreasing car-
diac mortality and congestive heart failure hospitalisation.76

A further observational study of 192 patients followed up for
8.5 years, divided into an early surgery and a conservative
group, also showed better outcomes in the conservative
group.77

Conversely, Rosenhek et al have reported outcomes on 132
patients and only intervened at the time of onset of symp-
toms, left ventricular impairment or significant LV dilatation
according to the accepted guidelines of the time of onset of
symptoms, left ventricular impairment or significant LV dila-
tation.78,79 Overall, late outcomes were excellent, and only a
third of patients required surgery during the follow-up period
of 5 years, but it is obviously important that if this strategy is
followed, follow-up must be robust and comprehensive.
Guidance from the American College of Cardiology/Ameri-
can Heart Association from 2006 suggests that early sur-
gery should be considered for asymptomatic patients at low
procedural risk in ‘experienced centres’ as long as the like-
lihood of successful repair is >90%.80 An attempt has been
made from a UK consensus study to describe the criteria
associated with an experienced centre.81 However, if one
comes from an surgical epidemiology approach there must
be some concern about an overall early surgery strategy for
these patients.74 In a report of 13,614 patients with mitral re-
gurgitation undergoing surgery from the STS database there
was marked variation in overall volumes per year, and high-
er volume centres showed higher rates of valve repair and
lower risk adjusted mortality.82 Again from the STS database
in an analysis of 28,507 patients undergoing isolated mitral
valve surgery with or without tricuspid valve or concomitant
AF surgery under 1,088 surgeons, the mean rate of repair
by surgeon was only 41%. The median annual number of
operation was 5 (1-166) and increasing surgeon volume
was independently associated with increased probability of
repair.83 The consensus-based opinion study from the UK
has suggested that hospitals should be undertaking more
than 50 mitral repair operations each year to get optimal out-
comes, and individual surgeons should be doing more than
25. It seems that many hospitals and surgeons fall short of
this. Offering an early surgical strategy in the absence of
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mnoge bolnice i kirurzi to ne mogu postiÊi. Nuditi bolesnici-
ma rani kirurπki zahvat uz izostanak jamstva o visokoj stopi
oporavka i trajnosti rjeπenja postupaka rekonstrukcije, ne
moæe biti u njihovom interesu.  
UoËeni su neki napredci u tehnikama rekonstrukcije mitralne
valvule s pomacima u smjeru ËeπÊeg koriπtenja umjetnih
korda i oËuvanja tkiva listiÊa, umjesto resekcije i poveÊanja
uporabe manje invazivnih tehnika.84-89 Iako imamo sve viπe
studija koje savjetuju sigurnost minimalno invazivnih pristu-
pa, postoje znaËajni manji dokazi vezani uz te tehnike i nji-
hovu sigurnost.
Takoer, tu je i razvoj u smjeru kateterskog naËina lijeËenja
mitralne regurgitacije, a EVEREST 2 studija donosi rezultate
78 visokoriziËnih bolesnika od tradicionalnog zahvata pod-
vrgnutih bridnom (‘edge to edge’) lijeËenju uz pomoÊ ‘Mitral-
Clip’ sustava, pokazujuÊi stopu smrtnosti postupka od 7,7%
uz smanjenje mitralne regurgitacije u veÊine bolesnika i po-
boljπanje kliniËkih simptoma kod tri Ëetvrtine bolesnika.90

Modeliranje rizika

Procjena operativnih rizika u kardijalnoj kirurgiji je vaæna pri
donoπenju odluka (npr. tradicionalni zahvat ili TAVI kod bo-
lesnika s aortalnom stenozom), za informirani pristanak bo-
lesnika te za upravljanje i javno izvjeπtavanje o bolniËkim i
stopama smrtnosti pojedinih kardiokirurga. Nakon analize
podataka iz STS baze 2009. godine su objavljeni rezultati
STS ljestvice koji imaju modele za revaskularizaciju miokar-
da, kirurgiju zalistaka te kombinaciju tradicionalnog koronar-
nog zahvata i kirurgije valvule. Ti modeli predstavljaju stan-
dardni skup ishoda kod svih postupaka ukljuËujuÊi smrtnost,
moædani udar, reoperacijski zahvat, zatajivanje bubrega, du-
boku infekciju sternalne rane, prolongiranu ventilaciju, sve
glavne pobole, produæeni boravak u bolnici i kratak boravak
u bolnici.91-94

U posljednje vrijeme prihvaÊeno je da EuroSCORE nije viπe
pogodan za suvremenu kliniËku praksu te je objavljen Euro-
SCORE 2.95,96 Za razliku od modela STS koji su za specifiËni
postupak, EuroSCORE 2 je generiËki model koji obuhvaÊa
sve kardiokirurπke intervencije, πto donosi prednosti i mane.
Dobiven je iz bolesniËke populacije od 22.381 uzastopna
bolesnika podvrgnuta velikim kardiokirurπkim zahvatima u
154 bolnice iz 43 zemlje u razdoblju od 12 tjedana (svibanj
2010. do srpanj 2010.). Varijable koje su potrebne za dobi-
vanje rezultata aæurirane su iz prethodnog modela te uklju-
Ëuju klirens kreatinina, izmjene kategorizacije ejekcijske
frakcije lijeve klijetke i uvoenje polja ograniËene mobilno-
sti.96,97 “Teæina intervencije” je takoer razliËito rjeπavala pro-
blem od originalnog EuroSCORE modela. IstraæivaËi koji
razvijaju model izvjeπtavaju o dobroj diskriminaciji i kalibraci-
ji i po svemu sudeÊi ovaj Êe model naπiroko biti usvojen, ali
Êe to zahtijevati robusno vanjsko vrednovanje. Predstoji ras-
prava oko naËina na koji je izveden i oko uporabe ove vrste
modela.98

assurance about high repair rates and excellent durability of
repair procedures may not be in the patients’ best interests. 
There have been some developments in the techniques of
mitral valve repair with a move towards more use of artificial
chordae tendinae and preservation of leafiet tissue rather
than resection and increasing use of less invasive tech-
niques.84-89 While there are a growing number of reports sug-
gesting the safety of minimally invasive approaches, there is
significant anecdotal reporting of the concern about these
techniques and their safety.
There are also developments in catheter-based treatments
of mitral regurgitation, and the Endovascular valve edge to
edge repair (EVEREST 2) trial has reported the outcomes of
78 patients at high risk from conventional surgery having an
‘edge to edge’ treatment with the ‘MitralClip’ showing a pro-
cedural mortality of 7.7% with a reduction in MR in most pa-
tients with an improvement in clinical symptoms in three-
fourths of the patients.90

Risk modelling

The assessment of operative risk in cardiac surgery is im-
portant to guide decision making (eg, conventional surgery
or TAVI for patients with aortic stenosis), support informed
consent and for governance and public reporting of hospital
and surgeon mortality rates. The STS scores were publi-
shed in 2009 after analysing data from the STS database,
with models published for coronary artery surgery, valve sur-
gery and combined coronary and valve surgery. These mo-
del a standard set of outcomes for all procedures including
mortality, stroke, reoperation, renal failure, deep sternal
wound infection, prolonged ventilation, composite major
morbidity, prolonged length of stay and short length of
stay.91-94

More recently, it has been accepted that the EuroSCORE is
no longer suitable for contemporary practice and the Euro-
SCORE 2 has been published.95,96 Unlike the STS models,
which are procedure specific, the EuroSCORE 2 is a gene-
ric model covering all cardiac surgery, which has some po-
tential strengths and weaknesses. It was derived from a
patient population of 22,381 consecutive patients under-
going major cardiac surgery in 154 hospitals in 43 countries
over a 12-week period (May 2010 to July 2010). The fields
required to derive the score have been updated from the
previous model and include creatinine clearance, modifica-
tions to the categorisation of LV ejection fraction and intro-
duction of a limited mobility field.96,97 The ‘weight of interven-
tion’ is also dealt with differently from the original EuroSCO-
RE model. The developers report good discrimination and
calibration and it is likely this model will be widely adopted,
but it will require robust external validation. There remains
debate about the derivation and use of this type of model.98
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