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Ce nu este cunoscut, deocamdata, la subiectul abordat

Avantajele interventiei chirurgicale cu grefa bypass a ar-
terei coronare (CABG) in tratamentul disfunctiei ventricula-
re stangi de origine ischemicad nu sunt intotdeauna evidente,
comparativ cu alte metode de tratament, in special, cel medi-
camentos optimizat si stentarea percutana.

Ipoteza de cercetare

Anumite categorii de pacienti se bucurd de un beneficiu
sporit dupa realizarea CABG, comparativ cu alte metode de
tratament ale disfunctiei ventriculare stangi de origine ische-
mica.

Noutatea adusa literaturii stiintifice din domeniu

La indicatii exacte, dupa stratificarea atenta a riscurilor,
CABG devine o metoda de electie a tratamentului disfunctiei
ventriculare stangi de origine ischemica pentru unele catego-
rii de pacienti. Foarte importanta pentru succes este rezerva
miocardului viabil al pacientului.

Rezumat

Introducere. Cardiomiopatia ischemica (CI) este cauza
dominanta a disfunctiei ventriculare stangi (DVS) in societa-
tea contemporana. Prognosticul de supravietuire si evolutia
insuficientei cardiace (IC) la pacientii cu CI sunt mai nefavora-
bile, comparativ cu alte tipuri de cardiomiopatie non-ischemi-
ca. Gratie ameliorarii tehnologiei chirurgiei cardiace si forma-
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What is not known yet, about the topic

The benefits of coronary artery bypass graft (CABG) sur-
gery in the treatment of left ventricular ischemic dysfunction
are not always evident, compared to other treatment meth-
ods, in particular, optimized drug treatment and percutane-
ous stenting.

Research hypothesis

Certain categories of patients have an increased benefit
after CABG, compared to other methods of treating left ven-
tricular dysfunction of ischemic origin.

Article’s added novelty on this scientific topic

At precise indications, after careful stratification of risks,
CABG becomes a method of choice for the treatment of left
ventricular dysfunction of ischemic origin for some categories
of patients. Very important for success is the patient’s viable
myocardial reserve.

Abstract

Introduction. Ischemic cardiomyopathy (IC) is the main
cause of left ventricular dysfunction (LVD) in the contempo-
rary society. The survival prognosis and evolution of heart
failure (HF) in IC patients are more unfavorable compared to
other types of non-ischemic cardiomyopathies. Thanks to the
improvement of cardiac surgery technology and the develop-



rii unei baze de evidente adecvate, importanta revascularizarii
la pacientii cu CI si cu fractie de ejectie a ventriculului stang
(FEVS) redusa a crescut semnificativ.

Material si metode. Articolul dat rezuma ideile existente
despre posibilitatile si alegerea metodei optime de revascu-
larizare la pacientii cu CI si DVS. A fost realizatd o analiza a
literaturii de specialitate, folosind motorul de cautare PubMed
si revistele 1n limbile engleza si rusa din 1975 pana in 2019.
Au fost utilizate cuvintele-cheie: ,revascularizare miocardica”
si ,disfunctie ventriculard stdngd". Prin urmare, au fost identi-
ficate si evaluate 1900 de articole. Articolele au fost selectate
in functie de relevanta lor, rezultand o bibliografie finala, ce
contine 38 de surse.

Rezultate. Medicina bazata pe dovezi a demonstrat ca este
posibil si recomandabil sa se efectueze o interventie chirurgi-
cala cu grefa bypass a arterei coronare (CABG) drept o moda-
litate eficienta de crestere a FEVS, de ameliorare a evolutiei IC
si a prognosticului supravietuirii. CABG este indicata pentru
pacientii cu stenoza a arterei coronare stangi, leziune trivas-
culara sau leziune bivasculari, incluzand artera descendenta
anterioard, luand in consideratie severitatea leziunii pe scala
SYNTAX. Stentarea este inferioard revascularizarii chirurgicale
in ceea ce priveste influenta asupra obiectivelor primare, dar
imbunatateste calitatea vietii pacientilor cu CI si FEVS redusa.

Concluzii. Ateroscleroza coronariana este cea mai intalnita
cauza a scaderii FEVS si aparitiei IC. La pacientii cu DVS ische-
mica, revascularizarea chirurgicala poate oferi o imbunatatire
a functiei de pompa a inimii, cu conditia ca exista o cantitate
suficienta de miocard viabil. Evaluarea viabilitatii miocardului
poate avea o importanta suplimentara pentru decizia privind
utilitatea CABG 1n cazul bolii coronariene multivasculare, care
este asociata cu o scadere accentuata a FEVS.

Cuvinte cheie: cardiomiopatie ischemicd, insuficienta car-
diac3, fractie de ejectie a ventriculului stang redusa, revascu-
larizare miocardica.

Introducere

Insuficienta cardiaca (IC), impreuna cu fractia de ejectie a
ventriculului stang (FEVS) redusd, determinda un prognostic
nefavorabil pentru supravietuire si este asociata cu spitalizari
frecvente, cauzate de decompensarea circulatiei sanguine. Con-
form studiului Framingham, speranta medie de viata a paci-
entilor cu FEVS mai mica de 20% si cu manifestari clinice ale
insuficientei cardiace este de 1,7 ani la barbati si de 3,2 ani la
femei [1]. Ateroscleroza coronarianad este cauza dominanta a
disfunctiei sistolice ventriculare stangi (DSVS), iar prognosticul
de supravietuire la pacientii cu cardiomiopatie ischemica (CI)
este mai rezervat, comparativ cu alte tipuri de cardiomiopatie
non-ischemica [2]. In acelasi timp, spre deosebire de multe alte
cauze ale DVS, la pacientii cu CI exista o posibila sansa de recu-
perare a functiei contractile miocardice dupa revascularizare.

La pacientii cu FEVS redus3, frecvent este depistata afec-
tarea coronariana multivasculara, concomitent cu diabetul
zaharat - argumente puternice in favoarea revascularizarii
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ment of evidence-based medicine, the importance of revascu-
larization in patients with CI and reduced left ventricular ejec-
tion fraction (LVEF) has increased significantly.

Material and methods. This article summarizes the exist-
ing methods of cardiac revascularization, as well as the choice
of the optimal options of revascularization in patients with IC
and LVD. We reviewed the literature using the PubMed search
engine and journals in English and Russian from 1975 to 2019.
We used the key words: ,coronary revascularization” and ,left
ventricular dysfunction”. There were 1900 articles assessed.
The articles were selected according to their relevance, result-
ing in a final bibliography of 38 sources.

Results. Evidence-based medicine has shown that itis pos-
sible and advisable to undertake coronary artery bypass graft
surgery (CABG) as an effective way to increase LVEF and im-
prove the HF progression and the prognosis of survival. CABG
is indicated for patients with left coronary artery stenosis,
three-vessel or two-vessel disease, including the anterior de-
scending artery, taking into account the severity of the lesion
on the SYNTAX scale. Stenting is inferior to surgical revascu-
larization regarding the influence on primary objectives, but it
improves the quality of life of the patients with IC and reduced
LVEF.

Conclusions. Coronary atherosclerosis is the most com-
mon cause of LVEF decrease and HF onset. Surgical revascu-
larization may improve the heart pump function, with the con-
dition that there is a sufficient amount of viable myocardium,
in patients with ischemic LVD. The assessment of myocardial
viability may be of supplementary importance when making
decisions regarding the utility of CABG in multivascular coro-
nary artery disease, which is associated with a severe decrease
in LVEF.

Key words: coronary artery disease, heart failure, reduced
left ventricular ejection fraction, myocardial revasculariza-
tion.

Introduction

Heart failure (HF), along with reduced left ventricular ejec-
tion fraction (LVEF), leads to a poor survival prognosis and is
associated with frequent hospitalizations due to blood circu-
lation decompensation. According to the Framingham study,
the mean life expectancy of patients with LVEF less than 20%
and with clinical signs of heart failure is 1.7 years in males
and 3.2 years in females [1]. Coronary atherosclerosis is the
main cause of left ventricular systolic dysfunction (LVSD), the
prognosis of survival in patients with ischemic cardiomyopa-
thy (IC) being more limited compared to other non-ischemic
cardiomyopathies [2]. At the same time, unlike many other
causes of LVD, there is a chance of recovering the myocardial
contractile function after revascularization in patients with IC.

Frequently, the reduced LVEF is due to the multivascular
coronary disease associated with diabetes mellitus, which are
strong arguments for surgical myocardial revascularization.
On the other hand, LVD is associated with a certain increase
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chirurgicale a miocardului. Pe de alta parte, DVS de fond este
asociata cu o anumita crestere a riscului de chirurgie cardiaca
»,majora”, fiind considerata contraindicatie pentru efectuarea
acesteia. Primele tentative de tratament chirurgical al pacien-
tilor cu CI si DVS au fost facute cu aproape o jumatate de secol
in urma [3]. Initial, la pacientii cu DVS, CABG era insotita de
mortalitate crescutd (de la 1,4 la 18,6%) si de multe complica-
tii postoperatorii [4]. Totusi, datorita dezvoltarii rapide a teh-
nicilor chirurgicale cardiace si formarii unei baze de evidente
adecvate, rolul revascularizarii la pacientii cu DVS ischemica
a crescut treptat [5, 6, 7]. Cu toate acestea, conform unei re-
vizuiri recente a practicii clinice, incidenta ventriculografiei
coronariene (VGC) la pacientii cu IC nou diagnosticata este
incd insuficients [8]. In plus, existi o serie de intrebiri deschi-
se privind selectarea pacientilor si monitorizarea eficacitatii
revascularizarii, in special, posibilitatea de a corecta DVS dupa
interventia chirurgicala. Acest articol rezuma intelegerea ac-
tuald a posibilitatilor si alegerea metodei optime de revascula-
rizare la pacientii cu DVS ischemica si semne de IC.

Cardiomiopatia ischemica si viabilitatea miocardului

in 1970, Burch G. a propus termenul de ,cardiomiopatie
ischemica”, prin care se subintelege evolutia bolii coronarie-
ne ischemice cu afectare multivasculara, marirea dimensiunii
ventriculilor si simptomele clinice ale insuficientei cardiace
congestive [9]. Cauza disfunctiei miocardice la acesti pacienti
este scaderea fluxului sanguin in zonele subendocardice. Sca-
derea progresiva a disponibilitatii compusilor macroergici si
acidoza determina cresterea rigiditatii miocardice, iar supra-
fncarcarea cu volum a cordului cauzeaza dilatarea camerelor
sale. O caracteristica importanta a CI este reversibilitatea po-
tentiala a DVS la nivel regional si global.

Termenul ,miocard viabil” reprezinta zona ischemica a mi-
ocardului cu o capacitate functionala redusa, ce poate avea o
cantitate limitata de tesut cicatricial, care, la randul sau, de-
termina posibilitatea de restabilire a functiei dupa revascula-
rizare. In contextul evolutiei DVS, viabilitatea miocardica este
asigurata prin limitarea semnificativa a cheltuielilor energeti-
ce, adica, starea de hibernare. Hibernarea trebuie distinsa de
conceptul de ,miocard inhibat” - o conditie a DVS post-ischemi-
ce, care persista dupa reperfuzie, in pofida restaurarii fluxului
sanguin coronarian [10].

Determinarea procentului de miocard viabil folosind eco-
cardiografia de stres, scintigrafia de perfuzie sau imagistica
prin rezonanta magnetica cu contrast poate fi utila in cazul can-
didatilor pentru revascularizare sau transplant cardiac, dupa
ce au suferit un infarct miocardic extins, cu anevrism al ventri-
culului stang, si la pacientii cu CI si FEVS mai mica de 35%, in
absenta unei cicatrici mari. De mentionat c3, la multi pacienti
cu aceste caracteristici clinice si instrumentale, dispneea este,
adesea, echivalenta cu angina pectoral3, fiind dificila determi-
narea prioritatilor tratamentului. Cu toate ca au fost dovedite in
mod convingator perspective mai bune de supravietuire pentru
pacientii cu miocard viabil, nu s-au obtinut, deocamdatd, dovezi
directe privind rolul evaluarii viabilitatii in alegerea dintre tera-
pia medicamentoasa si revascularizarea chirurgicala [11].
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of the risk of a “major” cardiac surgery, being considered as
a contraindication. The first attempts at surgical treatment of
patients with IC and LVD were made almost half a century ago
[3]. Initially, in patients with LVD, CABG was accompanied by
increased mortality (from 1.4 to 18.6%) and many postopera-
tive complications [4]. However, due to the rapid development
of cardiac surgical techniques and the formation of an ad-
equate evidence base, the role of revascularization in patients
with ischemic LVD has gradually increased [5, 6, 7]. Still, ac-
cording to a recent review of clinical practice, the incidence of
coronary ventriculography (CVG) in patients with a newly di-
agnosed HF is insufficient [8]. In addition, there is a number of
open questions about patient selection and the monitoring of
the revascularization effectiveness, especially the possibility
of LVD correction after surgery. This article summarizes the
current understanding of the possibilities and the choice of
the optimal revascularization method in patients with ischem-
ic LVD and signs of HE.

Ischemic cardiomyopathy and myocardial viability

In 1970, Burch G. suggested the term “ischemic cardio-
myopathy”, meaning the development of coronary ischemic
disease with multivessel involvement, ventricular enlarge-
ment, and clinical symptoms of congestive heart failure [9].
The cause of myocardial dysfunction in these patients is the
decrease of blood flow in subendocardial areas. The progres-
sive decrease in the availability of macroergic compounds and
acidosis leads to increased myocardial rigidity, and the heart
overloading causes the expansion of its chambers. An impor-
tant feature of IC is the potential reversibility of the LVD at the
regional and global level.

The term “viable myocardium” characterizes an ischemic
area of the myocardium with a reduced functional capacity,
which may have a limited amount of scar tissue, with the pos-
sibility of the function recovery after the revascularization. In
the context of the LVD evolution, the myocardial viability is as-
sured by the significant decrease of the energy consumption,
also called hibernation. Hibernation should be distinguished
from the concept of “inhibited myocardium” - a post-ischemic
LVD condition that persists after reperfusion, despite the cor-
onary blood flow recovery [10].

The determination of the area of viable myocardium using
the stress echocardiography, infusion scintigraphy, or contrast
magnetic resonance imaging may be useful for candidates for
revascularization or cardiac transplantation, who have under-
gone an extended myocardial infarction with left ventricular
aneurysm, and patients with IC and LVEF less than 35%, in the
absence of a large scar.

[t is important to mention that in many patients presenting
these clinical and instrumental signs, dyspnea is often equiv-
alent to angina pectoris, making it difficult to determine the
treatment priorities. Although there is strong evidence of bet-
ter survival rates among patients with viable myocardium, no
direct proof of the role of viability assessment when choosing
between medication and surgical revascularization has been
detected [11].



CABG comparativ cu terapia medicamentoasa

Rezultatele mai multor studii indica la posibilitatea imbu-
natatirii supravietuirii pe termen lung la pacientii cu CI si DVS
dupa revascularizarea chirurgicald, comparativ cu terapia me-
dicamentoasa [12, 13]. in 1994, Yusuf si colab., a efectuat o
analiza cumulativa a datelor din cele mai mari sapte studii la
acea data, comparand efectele CABG si terapiei medicamen-
toase asupra supravietuirii la 10 ani (n=2650). Mai mult de
50% dintre pacienti au fost diagnosticati cu o leziune tri-vas-
culari a arterelor coronare. In grupul CABG, a fost observat un
efect pozitiv asupra supravietuirii si simptomelor, comparativ
cu terapia medicamentoasa: mortalitatea peste 10 ani a fost
de 26,4% si, respectiv, 30,5% (p=0,03). Beneficiul absolut al
revascularizarii chirurgicale a fost maxim la pacientii cu DVS,
la care mortalitatea a fost aproape Injumatatita [14].

Trebuie remarcat faptul ca in primele studii de revascula-
rizare, pacientii din lotul de control nu au putut primi o mare
parte din medicamentele moderne. Pe atunci, statinele si blo-
cantii sistemului renind-angiotensina nu erau inca disponibili;
alti agenti cu efecte prognostice benefice dovedite, cum ar fi
agentii antiplachetari, beta-blocantele si antagonistii recep-
torilor mineralocorticoizi, nu erau utilizati in mod obisnuit.
Desigur, aceasta caracteristica limiteaza, oarecum, posibilita-
tea extrapoldrii datelor la populatia actuala de pacienti cu CI
si DVS. Cu toate acestea, conform medicinei bazate pe dovezi,
date noi, convingatoare au aparut recent in favoarea CABG la
pacientii cu DVS, care au primit terapie optima medicamen-
toasa [15, 13].

In studiul STICH, 1212 pacienti cu CI si FEVS <35% (me-
dia fiind de 27%), au fost randomizati In grupuri CABG si te-
rapie optima medicamentoasa. Dupa 5 ani, frecventa decese-
lor din toate cauzele nu a fost diferita in grupurile comparate.
In acelasi timp, analiza unui numair de criterii secundare de
eficacitate (decesul cauzat de toate cauzele sau spitalizarea
pentru IC, decesul cauzat de toate cauzele sau spitalizarea din
motive cardiovasculare, moartea din toate cauzele sau nece-
sitatea de revascularizare) a depistat cele mai bune rezultate
in grupul CABG [13]. Rezultatele a 10 ani de monitorizare in
cadrul STICHES au aratat o crestere absoluta a sperantei de
viata a pacientilor dupa CABG cu 1,44 ani (7,73 versus 6,29
ani, respectiv). Rezultatele obtinute reprezinta un argument
convingator In favoarea implementarii CABG la pacientii cu CI
si DVS [16].

Studiul STICH a relevat o dependenta evidenta a supravie-
tuirii pacientilor de volumul de miocard viabil. Viabilitatea
pastrata a demonstrat, in general, perspective mai bune de
supravietuire atat dupa CABG, cat si In timpul tratamentului
conservativ, dar nu a constituit un indicator specific al benefi-
ciilor potentiale ale revascularizarii chirurgicale [11]. Evident,
inconsistenta datelor obtinute se datoreaza numarului relativ
mic de evenimente cardiovasculare din grupurile comparate si
lipsei unei metodologii unificate pentru determinarea viabili-
tatii miocardului. In general, evaluarea viabilititii poate fi con-
siderata intr-o clinica moderna drept un criteriu suplimentar
pentru prezicerea rezultatelor CABG la pacientii cu functie de
pompa a VS initial redusa [17].
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CAGB versus medical therapy

The results of several studies have shown the possibility
of improving the long-term survival rate in patients with IC
and LVD after surgical revascularization, compared to medical
therapy [12, 13]. In 1994, Yusuf et al. have performed a cu-
mulative analysis of the data from the seven largest studies
at that time, comparing the effects of CABG and drug therapy
on the survival rate in 10 years (n=2650). More than 50% of
patients were diagnosed with a three-vessel coronary disease.
In the CABG group, a positive effect on the survival rate and
symptoms was registered, compared to the medical therapy:
the mortality in 10 years being 26.4% and 30.5%, respectively
(p=0.03). The absolute benefit of surgical revascularization
was maximal in patients with LVD, whose mortality was al-
most two times lower [14].

It is worth mentioning that in the first revascularization
studies, patients in the control group could not receive most
of the modern medicine. Back then, the statins and blockers
of the renin-angiotensin system were not available yet; other
agents with proven beneficial prognostic effects, such as an-
tiplatelet agents, beta-blockers and mineralocorticoid recep-
tor antagonists, were not routinely used. Of course, this par-
ticularity limits the possibility of extrapolating data to the
current patient population with HF and LVD. However, accord-
ing to evidence-based medicine, new, convincing data have
recently emerged in the favor of CABG in LVD patients who
received optimal drug therapy [15, 13].

In the STICH study, 1212 patients with IC and LVEF <35%
(mean 27%) were randomized to CABG and optimal drug
therapy. In 5 years, the incidence of deaths of any cause was
not different in the compared groups. Meanwhile, the analysis
of a number of secondary efficacy criteria (death of any cause
or hospitalization for HF, death of any cause or hospitaliza-
tion for cardiovascular reasons, death of any cause or need for
revascularization) found the best results in the CABG group
[13]. The 10-year STICHES follow-up showed an absolute in-
crease of the patients’ life expectancy after CABG by 1.44 years
(7.73 versus 6.29 years, respectively). The obtained results are
a convincing reason for the CABG implementation in patients
with IC and LVD [16].

The STICH study revealed the obvious dependence of the
patient survival on the viable myocardium volume. Preserved
viability has generally shown a better survival rate after both
CABG and conservative treatment, but did not represent a spe-
cific indicator of the potential benefits of surgical revasculari-
zation [11]. Obviously, the inconsistency of the obtained data
is due to the relatively small number of cardiovascular events
in the compared groups and the lack of a unified methodology
for determining the viability of the myocardium. Overall, the
viability assessment in a modern clinic can be considered as
an additional criterion for predicting CABG outcomes in pa-
tients with initially reduced LV pump function [17].

CABG versus coronary artery stenting
According to evidence-based medicine, the results of sur-
gical revascularization and coronary artery stenting in IC and
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CABG comparativ cu stentarea arterelor coronariene

Conform medicinei bazate pe dovezi, rezultatele revascu-
larizarii chirurgicale si ale stentdrii arterelor coronariene la
pacientii cu CI si DVS au fost comparate intr-un numar mic
de studii clinice randomizate si observationale retrospective.
Intr-o meta-analiza a 19 studii, cu implicarea a 4766 de pa-
cienti cu FEVS mai mica de 40%, care au suportat interventii
percutane, ratele de mortalitate spitaliceasca si anuale dupa
stentare nu s-au deosebit de cele din studiile CABG [18]. Alt
studiu nu a constatat vreo diferenta semnificativa in supravie-
tuire la pacientii cu CI si DVS (FEVS mai mica de 35% pentru
446 de pacienti), dupa CABG si stentare timp de 36 de luni de
urmarire (72% vs. 69%, respectiv) [19]. In studiul HEART, a
fost efectuata stentare sau CABG la pacientii cu DVS ischemica
si miocard viabil. Dupa 4 ani, in grupurile comparate, nu s-a
constatat vreo diferenta in mortalitatea din toate cauzele, pre-
cum si in indicatorii calititii vietii pacientilor. In acelasi timp,
un studiu de 138 de pacienti nu a fost suficient de puternic
pentru a evalua diferentele dintre grupuri cu privire la efectul
asupra rezultatelor ,solide” [20]. Avantajele CABG, compara-
tiv cu stentarea arterelor coronariene la pacientii cu DVS, sunt
identificate in studiile observationale pe termen lung, cu nu-
mar mare de pacienti [21, 22]. In acelasi timp, stentarea este o
modalitate de imbunatatire a calitatii vietii pacientilor cu indi-
catii anatomice adecvate.

Beneficiul CABG este cel mai vizibil la pacientii cu leziuni
mai pronuntate si mai complexe ale stenozelor coronariene.
Conform analizei subgrupului pacientilor cu leziuni ,stem” din
studiul SYNTAX, avantajul rezultatelor CABG, comparativ cu
stentarea, a fost evident la pacientii cu leziuni coronariene mo-
derate sau severe, determinate conform scalei SYNTAX [23]. In
studiul FREEDOM, efectul benefic al CABG asupra supravietui-
rii a fost dovedit la pacientii cu diabet zaharat, care au frecvent
boala arteriala coronariana difuza [24]. De aceea, prezenta di-
abetului zaharat la pacientii cu leziuni ale douad sau mai multe
artere coronariene (inclusiv, cu CI si FEVS redusa) este un ar-
gument puternic in favoarea CABG, decat stentarea [25].

Revascularizarea conform recomandarilor consensuale

In primul rand, in recomandirile europene pentru dia-
gnosticarea si tratamentul IC, sunt prezentate indicatiile pen-
tru VGC la pacientii cu IC [26]. In special, VGC este recoman-
data pacientilor cu angina pectorala, la care revascularizarea
miocardici este posibila. In plus, indicatiile pentru VGC sunt
aritmii ventriculare simptomatice sau anamnestic de stop car-
diac cu resuscitare reusita. VGC ar trebui, de asemenea, sa fie
luata in considerare la pacientii cu IC si cu probabilitatea mo-
derata sau pretestata de CI, si dovezi ale ischemiei la efectua-
rea testelor de stres neinvazive.

La pacientii cu CI stabild, decizia de efectuare a revasculari-
zdrii se bazeaza pe criterii angiografice si clinice, iar scopul re-
vascularizarii este imbunatatirea prognosticului supravietuirii
si/sau al calitatii vietii [6]. Ambele obiective sunt, cu siguran-
ta, relevante pentru pacientii cu DVS de etiologie ischemica.
Este important sa se tina cont de absenta unui prag inferior al
FEVS, atunci cand se evalueaza oportunitatea revascularizarii.
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LVD patients were compared in a small number of randomized
and observational retrospective clinical trials. In a meta-anal-
ysis of 19 studies, involving 4766 patients with LVEF less than
40%, who underwent percutaneous interventions, hospital
and annual mortality rates in patients with stents did not differ
from those included in CABG studies [18]. Another study did
not find any significant difference in the survival of patients
with IC and LVD (LVEF less than 35% for 446 patients), after
CABG and stenting, during a 36-months period of follow-up
(72% vs. 69%, respectively) [19]. In the HEART study, stent-
ing or CABG was performed in patients with ischemic LVD and
viable myocardium. After 4 years, in the compared groups,
there was no difference in mortality of any cause, as well as
in the patients’ life quality. At the same time, a study of 138
patients was not strong enough to assess the differences be-
tween groups regarding their effect on “solid” outcomes [20].
The advantages of CABG, compared to coronary artery stent-
ing in LVD patients, are identified in long-term observational
studies with a large number of patients [21, 22]. At the same
time, stenting represents a way of improving the quality of life
of patients with adequate anatomical indications.

The benefit of CABG is most noticeable in patients with
more prominent and more complex lesions of coronary sten-
oses. According to the analysis of the subgroup of patients
with “stem” lesions in the SYNTAX study, the advantage of
CABG results, compared to stenting, was evident in patients
with moderate or severe coronary lesions, determined with
the SYNTAX scale [23]. In the FREEDOM study, the positive
effect of CABG on the survival rate was demonstrated in the
diabetic patients, who frequently present the diffuse coronary
artery disease [24]. Therefore, the presence of diabetes in pa-
tients with lesions of two or more coronary arteries (including
reduced IC and LVEF) is a strong argument in favor of CABG,
rather than stenting [25].

Revascularization according to the consensus recom-
mendations

Firstly, European recommendations for the diagnosis and
treatment of IC include indications for CVG in patients with
HF [26]. Particularly, CVG is recommended for patients with
angina pectoris, in whom myocardial revascularization is pos-
sible. Other indications for CVG are symptomatic ventricular
arrhythmias or cardiac arrest history with successful resus-
citation. CVG should also be considered in patients with HF
and with moderate or high pre-tested IC risk and evidence of
ischemia in non-invasive stress tests.

In patients with stable IC, the decision to perform revas-
cularization is based on angiographic and clinical criteria, the
purpose of revascularization being the improvement of the
survival prognosis and/or quality of life [6]. Both objectives
are, of course, relevant for patients with LVD of ischemic etiol-
ogy. It is important to take into account the absence of a lower
threshold for LVEF when assessing the possibility of revascu-
larization. Moreover, the improvement of disease progression
and prognosis after CABG is most pronounced in patients with
ischemic LVD.



Mai mult, imbunatatirea evolutiei si prognosticului bolii dupa
CABG este cea mai pronuntata la pacientii cu DVS ischemica.

La alegerea metodei optime de revascularizare este nece-
sar sa se tina cont nu doar de severitatea aterosclerozei arte-
relor coronariene subepicardice, dar si de starea canalului dis-
tal, precum si de fluxul sanguin colateral. DVS ischemica este,
frecvent, insotita de o leziune multivasculara, iar FEVS scade
odati cu cresterea leziunii totale a vaselor coronariene [27]. n
conformitate cu recomandarile europene [6], CABG este indi-
cata pentru pacientii cu stenoza a arterei coronare stangi, lezi-
une trivasculara sau leziune bivasculara, incluzand artera des-
cendentd anterioard, ludnd in consideratie severitatea leziunii
pe scala SYNTAX. In baza rezultatelor studiului STICH (care
nu include pacientii cu leziuni stem si clase functionale angi-
noase II1-1V), CABG este recomandata pacientilor cu IC si FEVS
<35%, leziuni ale arterei descendente anterioare stangi sau
leziuni multi-vasculare, pentru a reduce mortalitatea si spita-
lizarile din cauze cardiovasculare [26]. DVS este un argument
suplimentar puternic in favoarea efectuarii unei interventii
chirurgicale de by-pass in prezenta unor modificari corespun-
zdtoare in anatomia vaselor coronariene si a simptomelor cli-
nice, deoarece anume in categoria pacientilor cu FEVS redusa
se obtin cele mai convingatoare dovezi ale efectului benefic al
revascularizarii asupra supravietuirii [5, 14, 28, 29].

Recomandarile americane referitor la CABG indic3, de ase-
menea, ca prezenta si severitatea DVS este unul dintre factorii
clinici care influenteaza alegerea metodei optime de revascu-
larizare. Potrivit autorilor, baza de date existente are anumite
limitari, in special, la pacientii cu DVS severd, dar datele pri-
vind eficacitatea CABG sunt mai convingatoare, comparativ cu
stentarea. Parametrii clinici, cum ar fi anatomia arterelor co-
ronariene, prezenta diabetului zaharat sau a bolii renale cro-
nice, precum si opinia pacientului, sunt importanti in alegerea
strategiei de management a pacientilor cu CI si DVS, decizia
finala este luatd, in comun, de cardiologul interventionist si de
cardiochirurg [5].

in cazurile de scidere semnificativi a FEVS, decizia finali
privind utilitatea CABG poate fi bazata pe evaluarea viabilita-
tii miocardului. In special, lipsa dovezilor convingitoare a is-
chemiei recurente, in asociere cu o portiune mica de miocard
viabil, este considerata un argument impotriva tratamentului
chirurgical. In general, criteriile de selectie a pacientilor pen-
tru revascularizare, in functie de starea de viabilitate a mio-
cardului, nu au fost, deocamdata, definite clar din lipsa de
probe si a unei metodologii coerente de cercetare. Trebuie
mentionat, de asemenea, ca pacientii cu IC terminala ar putea
fi candidati pentru un transplant de inima.

Criteriile de eficacitate a revascularizdrii

Spre deosebire de studiile randomizate, in care efectul
revascularizarii este evaluat prin rezultate ,solide”, in practi-
ca clinica, principalele criterii pentru eficacitatea interventi-
ei sunt schimbarile in functia de pompa a inimii si calitatea
vietii, determinate, In primul rand, de simptomele clinice.
Cresterea FEVS, la randul sau, influenteaza favorabil evolutia
si prognosticul bolii [30]. Datele celor mai multe studii indi-
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Choosing the optimal revascularization method, it is neces-
sary to take into account not only the severity of subepicar-
dial coronary artery atherosclerosis, but also the distal chan-
nel state, as well as the collateral blood flow. Ischemic LVD is
frequently accompanied by a multivessel lesion, and LVEF de-
creases with the concomitant increase of the total lesion area
of coronary vessels [27]. According to European recommen-
dations [6], CABG is indicated for patients with left coronary
artery stenosis, three-vessel or two-vessel disease, including
the anterior descending artery, taking into account the sever-
ity of the lesion on the SYNTAX scale. Based on the results of
the STICH study (not including patients with stem lesions and
[II-1V angina functional classes), CABG is recommended for
patients with CI and LVEF <35%, lesions of the left anterior
descending artery or multi-vessel disease, in order to reduce
mortality and hospitalizations for cardiovascular causes [26].
LVD is a strong additional indication in favor of the bypass
surgery in the presence of appropriate changes in coronary
artery anatomy and clinical symptoms, because it is the cat-
egory of patients with reduced LVEF where the most convinc-
ing evidence of the beneficial effect of revascularization on the
survival is obtained [5, 14, 28, 29].

The American recommendations on CABG also indicate
that the presence and severity of LVD is one of the clinical fac-
tors that influence the choice of the optimal revascularization
method. According to the authors, the existing database has
some limitations, especially in patients with severe LVD, but
the data on CABG efficacy are more relatable than the availa-
ble information on cardiac stenting. Clinical parameters, such
as the anatomy of coronary arteries, the presence of diabe-
tes mellitus or chronic renal disease, as well as the patient’s
opinion, are important in choosing the management strategy
of patients with IC and LVD, the final decision being taken by
consensus of both the interventionist and the cardiac sur-
geon [5].

In cases of significant decrease in LVEEF, the final decision
on the utility of CABG may be based on the evaluation of myo-
cardial viability. In particular, the lack of convincing evidence
of recurrent ischemia in association with a small area of vi-
able myocardium is considered an argument against surgical
treatment. Overall, patient selection criteria for revasculariza-
tion, depending on the state of myocardial viability, have not
yet been clearly defined because of the lack of evidence and
the lack of a coherent research methodology. It should also be
mentioned that patients with terminal HF may be candidates
for heart transplantation.

Revascularization effectiveness criteria

Unlike in the randomized trials, where the effect of revas-
cularization is assessed by “solid” results, in clinical practice,
the main criteria for the effectiveness of the intervention are
the changes in the heart pump function and the quality of life,
primarily determined by clinical symptoms. The increase in
LVEF positively influences the evolution and prognosis of the
disease [30]. The majority of studies have shown a positive ef-
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ca un efect pozitiv al revascularizarii asupra functiei globale
de pompa a inimii si a contractilitatii locale In zona sunturilor
functionale la pacientii cu FEVS mai mica de 40-30% [31, 32,
33]. Cresterea mai mare a FEVS a fost inregistrata dupa revas-
cularizarea miocardica la pacientii cu indicii initiali mai slabi
ai fractiei de ejectie a ventriculului stang [34]. In acelasi timp,
la pacientii cu FEVS pastrata initial, s-a observat o usoara sca-
dere a FEVS in perioada postoperatorie [35]. In studiul initial
al autorilor (n=111), mediana FEVS, la 6-12 luni de la CABG, a
crescut de la 35% (IQR 30-39%) la 42% (IQR 35-45%), in me-
die - cu 18,9% (IQR 5,3-32,4%) [36]. Mai mult, in majoritatea
cazurilor, cresterea fractiei de ejectie a ventriculului stang a
inceput sa fie observata nu imediat, dar de la sfarsitul primei
luni dupa interventie. Cu extinderea duratei de monitorizare
postoperatorie, ameliorarea FEVS obtinuta in primul an de ur-
madrire, ulterior nu mai creste, indicatorul FEVS ajungand, de
obicei, la ,platou” [37]. Evident, rimane necesitatea studierii
predictorilor dinamicii favorabile sau negative a FEVS la paci-
entii cu boala coronariana dupa CABG.

Un alt indicator sensibil al rezultatului interventiei de re-
vascularizare este reducerea simptomelor clinice si imbunata-
tirea calitatii vietii, asociate cu starea de sanatate a pacientilor.
Acest aspect la pacientii cu CI si DVS poate fi determinat nu
numai de FEVS si de clasa functionala IC conform clasificarii
NYHA, dar si de varstd, sex si boli concomitente. Selectarea
corectd a pacientilor pentru revascularizarea chirurgicald ne
permite sa asteptdm o Imbunatatire a indicatorilor calitatii
vietii dupa interventie la marea majoritate a pacientilor, iar
aceasta imbunatdtire este mai evidenta decat doar terapia
medicamentoasa [38]. Stentarea arterelor coronariene are
avantaje pe termen scurt dupa interventie privind influenta-
rea calitatii vietii, iar avantajele CABG devin aparente la 6-12
luni dupa interventia chirurgicala.

Concluzii

Actualmente, ateroscleroza coronariana este cea mai intal-
nita cauza a scaderii FEVS si aparitiei IC. La pacientii cu DVS
ischemica, revascularizarea chirurgicalad poate oferi o Imbuna-
tatire a functiei de pompa a inimii, cu conditia ca exista o canti-
tate suficientda de miocard viabil. Conform medicinei bazate pe
dovezi, eficacitatea CABG la pacientii cu leziuni multi-vascula-
re ale patului coronarian si DVS a fost dovedita prin corectarea
FEVS, imbunatatirea evolutiei bolii si prognosticului supra-
vietuirii, in comparatie cu tratamentul medicamentos. Inter-
ventia percutanad este inferioara revascularizarii chirurgicale
in ceea ce priveste efectul ei asupra punctelor finale ,solide”,
dar poate oferi o Imbunatatire a calitatii vietii pacientilor cu
DVS ischemica. Evaluarea viabilitatii miocardului poate avea
o importantd suplimentara pentru decizia privind utilitatea
CABG in prezenta afectdrii coronariene multivasculare, care
este asociata cu scaderea accentuata a FEVS.
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fect of the revascularization on the global heart pump function
and local contractility in the functional shunt area of patients
with LVEF less than 40-30% [31, 32, 33]. Higher LVEF increase
was recorded after myocardial revascularization in patients
with poorer initial indices of the left ventricular ejection frac-
tion [34]. In the same time, in patients with initially preserved
LVEEF, a slight decrease in LVEF was observed in the postop-
erative period [35]. In the initial study of the authors (n=111),
LVEF median 6-12 months after CABG increased from 35%
(IQR 30-39%) to 42% (IQR 35-45%) on average - by 18.9%
(IQR 5.3-32.4%) [36]. Moreover, in most cases, the increase
in LVEF was noticed not immediately, but at the end of the
first month after the surgery has been performed. With the
extension of the postoperative monitoring period, the LVEF
improvement achieved in the first follow-up year does not in-
crease, the LVEF indicator usually reaching “plateau” [37]. Ob-
viously, it is still necessary to study the predictors of positive
or negative dynamics of LVEF in patients with coronary artery
disease after CABG.

Another sensitive indicator of the revascularization out-
come is the reduction of clinical symptoms and the improve-
ment of the quality of life associated with the patients’ health.
This aspect of the patients with IC and LVD can be determined
not only by LVEF and HF functional class according to NYHA
classification, but also by age, gender and comorbidities. The
appropriate selection of patients for surgical revascularization
allows us to expect an improvement in post-interventional life
quality indicators in the great majority of patients, and this
improvement is more evident than that based on medication
solely [38]. Coronary artery stenting has a greater positive
influence on the quality of life shortly after the intervention,
while the CAGB has rather a long-term benefit, which is appar-
ent 6-12 months after surgery.

Conclusions

Coronary atherosclerosis is, at this moment, the most com-
mon cause of LVEF decrease and HF onset. Surgical revascu-
larization may improve the heart pump function, with the con-
dition that there is a sufficient amount of viable myocardium,
in patients with ischemic LVD. According to evidence-based
medicine, the efficacy of CABG surgery in patients with multi-
vascular lesions of the coronary bed and LVD has been shown
by LVEF correction, progression and prognosis improvement,
compared to medical treatment. Percutaneous intervention
is inferior to surgical revascularization in terms of its effect
on “solid” outcomes, but can provide an improvement in the
quality of life of patients with ischemic LVD. The assessment
of myocardial viability may give additional information on the
utility of CABG in the presence of multivascular coronary heart
disease, which is associated with a severe LVEF decrease.
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