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Coronary artery bypass grafting in patients with left ventricular
ejection fraction of 30 % or less
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Background: The results of a merely pharmacological thera-
py in patients with advanced left ventricular dysfunction are
unsatisfactory. Coronary artery bypass grafting is frequently
the only therapeutic option, but ventricular dysfunction is
generally considered to be a risk factor.

Aim: To find out the frequency of coronary artery bypass
grafting and its outcome in patients with a ejection fraction
of 30 % or less who were operated on at a single institution.
Methods: Between January 1st, 1996 and October 30th, 1999,
90 patients (4.6 % of all patients operated on due to of corona-
ry artery disease) with EF of 30 % or less underwent coronary
artery bypass grafting. This group consisted of 12 women and
78 men at an average age of 60.2+9.4 years (range, 33 to 78
years); 75.6 % patients were in functional class III or IV and
80.0 % had three-vessel disease. On the average, 2.5 grafts per
patient were implanted, the left internal mammary artery was
used in 24.4 % patients, and 10.0 % of patients had cardiac
surgery without cardiopulmonary bypass.

Results: Hospital mortality was 10 %. The main cause of death
was cardiac or multiorgan failure. Low cardiac output syndro-
me and supraventricular dysrrhythmias were the most common
postoperative complications. Advanced age and low cardiac out-
put syndrome were found to be risk factors of early mortality.
Five other patients died during the follow-up (4 to 48 months).
One- and three-year survival rate were 83.1 % and 81.9 %,
respectively. Ejection fraction improved during the follow-up
from 27.5 % to 33.7 %. The improvement was more pronoun-
ced in patients in whom preoperative end-diastolic diameter of
the left ventricle was below 70 mm, and in patients with two
and more hibernating segments on dobutamine stress echo.
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Pozadi problému: Vysledky medikamentdzni 1é¢by pacientd
s ICHS a vyznamné snizenou funkci levé komory (LK) jsou ne-
uspokojivé a chirurgicka revaskularizace je mnohdy jedinou 1é-
¢ebnou moznosti. Pfitom nizka ejekéni frakce levé komory je
vSeobecné povazovana za rizikovy faktor pro operaci.

Cil: Formou retrospektivni studie zjistit frekvenci a zhodnotit
vysledky chirurgické revaskularizace nemocnych s ischemickou
chorobou srde¢ni a snizenou funkei levé komory.

Soubor nemocnych a metodika: Sledovany soubor tvoiilo 90
nemocnych (4,6 % ze vSech operovanych pro ICHS v obdobi
od 1.1.1996 do 30.10.1999) s ejekéni frakci levé komory 30
% améné. 12 zen a 78 muzt ve véku od 33 do 78 rokt (pri-
mér 60,2+9,4 rokd) mélo primérnou ejekéni frakcei levé ko-
mory 27,543,2 %, 75,6% bylo ve funkéni skupiné III a IV
a 80,0 % meélo postizeni 3 tepen. Primérné bylo naSito 2,5
bypassu na pacienta, leva mammarni tepna byla pouzita
u24,4 % a 10 % nemocnych bylo operovano bez mimotélni-
ho obéhu.

Vysledky: V ¢asném poopera¢nim priabéhu zemielo 9 nemoc-
nych (10 %). Nejcastéjsi ptic¢inou umrti bylo srde¢ni nebo multi-
organové selhani. Nejcastéjsimi komplikacemi byl syndrom niz-
kého srdec¢niho vydeje u 42,2 % nemocnych a supraventrikularni
dysrytmie u 18,9 %. Jako rizikové faktory pro hospitaliza¢ni
mortalitu byl zjistén veék a pooperacni syndrom nizkého srdecni-
ho vydeje.

V dlouhodobém sledovani (4—48 mésict) zemfelo dalsi 5 ne-
mocnych a 1leté a 3leté piezivani bylo 83,1 % a 81,9 %. Ejekéni
frakce se v pruméru zlepsila z 27,5 % na 33,7 %. ZlepSeni bylo
vyrazné€jsi u téch nemocnych, ktefi méli pfedopera¢né enddias-
tolicky rozmér LK pod 70 mm a u nemocnych s 2 a vice hiber-
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Conclusions: Successful results of surgical revascularization
in patients with severe impairment of left ventricular fun-
ction can be achieved by careful selection of patients (the pre-
sence of viable myocardium is necessary) and management.
Early mortality and morbidity was higher than in patients
with normal ventricular function. Age and low cardiac out-
put syndrome were revealed as risk factors of early mortali-
ty. Long-term prognosis for hospital survivals was satisfacto-
ry. (Tab. 5, Fig. 1, Ref. 13.)

Key words: coronary artery disease, low ejection fraction,
surgical revascularization.

Treatment possibilities for patients with coronary artery dise-
ase (CAD) and profound left ventricular dysfunction are very li-
mited. Pharmacological therapy alone has often been unsatisfac-
tory at controlling angina and carries a poor long-term survival. If
interventional methods (angioplasty, stent implantation) are not
feasible because of unsuitable morphology of the coronary artery
lesion, surgical revascularization often remains the only option.
Nevertheless, low ejection fraction of the left ventricle (EFLV) is
considered to be a risk factor for the operation. However, impro-
vements in intraoperative myocardial protection, cardiopulmona-
ry bypass techniques and postoperative management of patients
have led to an increased survival in recent years.

The aim of our retrospective study was to find out the frequen-
cy of surgical revascularization in the patients with impaired EFLV
and to evaluate early and long-term results.

Materials and methods

Between January 1, 1996 and October 30, 1999 1952 patients
with CAD were operated on in our institution. The retrospective
study was undertaken in the cohort of 90 patients (4.6 %) who met
the following criteria: (1) left ventricular rejection fraction of 30
% on echographic examination, (2) adequate run-off in the coro-
nary arteries, (3) the presence of hibernated myocardium evalua-
ted clinically (angina pectoris) or with dobutamin stress echog-
raphy and (4) no other cardiac disease.

The group of patients consist of 12 women and 78 men with
the average age of 60.2+9.4 years (33 to 78). Eighteen patients (20
%) were older than 70 years. The functional class before operation
was on average 3.1; 68 patients (75.6 %) were in class III or IV.
The main symptom was angina pectoris in 72 patients, 18 patients
suffered from symptoms of congestive heart failure. Average EFLV
was 27.5+3.2 %. Thirty three patients were treated for hyperten-
sion, 23 for diabetes mellitus and 17 patients suffered from perip-
heral occlusive arterial disease. The majority of patients suffered
from three vessel disease, 26.7 % had left main stem stenosis.
Urgent operation was required in 8 patients (Table 1).

Surgical technique

After induction of anaesthesia, the Swan-Ganz catheter was in-
troduced for haemodynamic measurement. Cardiopulmonary bypass
(CPB) and surgical techniques, including left atrial vent, were stan-
dardized and did not change during the period. Myocardial revascu-
larization was performed in normothermic CPB with local cooling.
For myocardial protection, the antegrade crystalloid cardioplegia at

novanymi segmenty pii pfedoperaénim zatézovém echografic-
kém vysetieni s dobutaminem.

Zaver: Hlavnim ptedpokladem pro tspésnou chirurgickou re-
vaskularizaci nemocnych s nizkou ejekéni frakei je piritomnost
viabilniho myokardu. Casnd mortalita i morbidita jsou vy3si ve
srovnani s nemocnymi s normalni ejek¢ni frakci. Rizikovymi
faktory pro ¢asnou mortalitu je v€k a pooperacni syndrom nizké-
ho srde¢niho vydeje. Dlouhodobé ptezivani je uspokojivé. (7ab.
5, 0br 1, lit. 13.)

Klic¢ova slova: ischemicka choroba srdec¢ni, nizké ejekéni frakce
levé komory, chirurgicka revaskularizace.

Moznosti 1é€by nemocnych s ischemickou chorobou srde¢ni
(ICHS) a vyraznym postizenim funkce levé komory jsou omeze-
né. Vysledky medikamento6zni terapie jsou neuspokojivé, alterna-
tivni chirurgické postupy (napf. transplantace srdce) jsou velmi
limitované. Pokud pro morfologicky nalez postizenych koronar-
nich tepen neni vhodna angioplastika, zistava chirurgicka revas-
kularizace mnohdy jedinou 1écebnou moznosti. Pfitom nizka ejeké-
ni frakce levé komory (EFLK) je vSeobecné povazovana za rizikovy
faktor pro operaci. ZlepSeni operacnich postupti véetné intraope-
racni ochrany myokardu, zlepSeni vedeni mimotélniho ob&hu
a anestezie a pokroky v pooperacni péci vedly v posledni dobé ke
zlepseni celkovych vysledkt u téchto nemocnych.

Cilem nasi retrospektivni studie je zjistit frekvenci chirurgické
revaskularizace myokardu u nemocnych s vyrazné snizenou EFLK,
zhodnotit ¢asné a dlouhodobé vysledky u téchto nemocnych.

Soubor nemocnych a metodika

Od 1.1.1996 do 30.10.1999 bylo na nasem pracovisti opero-
vano 1952 nemocnych s ICHS. Sledovany soubor tvofilo 90 pa-
cienti (4,6 %), ktefi splnili nasledujici kriteria: 1. ejekeni frakce
levé komory 30 % a méné hodnocena echograficky, 2. morfolo-
gicky nalez na koronarnich tepnach vhodny k chirurgické revas-
kularizaci, 3. znamky reverzibilni ischémie myokardu hodnocené
klinicky (angina pectoris) nebo pomoci zatézového echografické-
ho vySetfeni s dobutaminem, 4. nepfitomnost dalsi srdecni vady.

Uvedeny soubor tvofilo 12 zen a 78 muzi, primérného véku
60,2494 (33—78). 18 (20 %) nemocnych bylo ve véku nad 70
rokt. Pramérna pfedoperacni funkéni tfida byla 3,1. 68 nemocnych
bylo ve funkéni tfide 111 nebo IV. Hlavnim symptomem byla angina
pectoris u 72 nemocnych, 18 nemocnych mélo znamky srde¢niho
selhani. Primérnd EFLK byla 27,5+3,2 %. Nejcastéjsim piidruze-
nym onemocnénim byla hypertenze u 33 nemocnych, diabetes mel-
litus u 23 a anamnéza soucasné nebo lé¢ené periferni tepenné cho-
roby u 17 nemocnych. Vétsina pacient méla postizeni vSech tii
koronarnich tepen, 26,7 % mélo navic vyznamnou stenézu kmene
levé véncité tepny. 8 nemocnych bylo operovano urgentné (tab. 1).

Chirurgicka technika

Po uvedeni do anestézie byl vSem nemocnych zaveden termo-
diluéni Swan-Ganziv katétr pro hemodynamicka méteni. Mimo-
télni obeh s pouzitim membranového oxygenatoru byl zaveden
kanylaci aorty a dutych Zil, do levé sin¢ byl zaveden vent. Nemoc-
ni byli operovani v celkové normotermii s mistnim chlazenim.
K ochran¢ myokardu byla pouzita antegradni krystaloidni kardio-
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the beginning was followed by a continuous delivery of cardiople-
gic solution via the venous grafts. An average of 2.5 grafts per pa-
tient were implanted. In 22 patients, the left mammary artery was
used for grafting the left anterior descending artery.

Resection of a left ventricular aneurysm was performed in 10
patients (11.1 %).

Nine patients (10 %) were operated on the beating heart (six
of them through the left lateral minithoracotomy).

The following clinical variables were included into the statis-
tical analysis: age, gender, diabetes mellitus, hypertension, perip-
heral arterial disease, functional class (according to the NYHA or
CCS classifications), number of diseased vessels (with stenosis
above 75 %), type of operation (urgent or elective), number of
distal anastomoses, aortic cross-clamp and cardiopulmonary by-
pass times and postoperative complications, i.e., low cardiac out-
put (LCO) syndrome, intra-aortic balloon pump (IABP) use, pe-
rioperative myocardial infarction, malignant dysrrhythmias, renal
failure, respiratory failure, gastrointestinal complications, sepsis,
neuropsychological disorder and the need for urgent reoperation.

Statistical analysis

Continuous variables were presented as means +1 standard
deviation, whereas discrete variables were expressed as frequen-
cies. The former were evaluated by the two-tailed Student’s ¢ test
and the latter by the chi-square test or Fisher’s test. A p value of
less than 0.05 was regarded as statistically significant.

Results
Early postoperative period

Nine patients (10.0 %) died during the early postoperative
period. In eight patients, the cause of death were cardiac failure or

Tab. 1. Clinical characteristics of the patients.

plegie, ve které bylo pokracovéano cestou nasitych zilnich §tépt
béhem celé doby ischemické srdecni zastavy. Primérné bylo nasi-
to 2,5 bypassu na pacienta. Levda mammarni tepna byla k pfemos-
téni ramus interventricular anterior pouzita u 22 (24,4 %) nemoc-
nych, u 10 (11,1 %) nemocnych byla provedena resekce vyduté
levé komory. Centralni anastomozy byly nasity na nasténné aor-
talni svorce za srde¢ni akce.

9 (10,0 %) nemocnych bylo operovano bez pouziti mimot¢l-
niho obéhu (z toho 6 z levostranné lateralni minitorakotomie).

Klinické parametry

Do statistické analyzy rizikovych faktorii byly zahrnuty nasle-
dujici klinické parametry: vek, pohlavi, diabetes mellitus, hyperten-
ze, periferni tepenné nemoc, anamnéza srdeéniho selhani (klasifi-
kovéna dle NYHA) nebo anginy (klasifikovana dle CCS). Z udaja
ziskanych pti katetrizaci jsme hodnotili pocet postizenych tepen (ste-
nodza nad 75 % lumen). Dale jsme hodnotili typ operace (urgentni
oproti elektivni), pocet distalnich anastomoz, dobu ischemické sr-
decni zastavy a mimotéIniho ob¢hu. Z pooperac¢nich udaji to byla
frekvence vyskytu pooperac¢nich komplikaci (syndrom nizkého
minutového vydeje, pouziti intraaortalni balonkové kontrapul-
zace (IABK), pooperac¢ni infarkt myokardu (IM), maligni dys-
rytmie, renalni selhani, respiracni selhani, gastrointestinalni kom-
plikace, sepse, neuropsychické komplikace, nutnost urgentni
reoperace).

Statistické zpracovani

Kontinualné proménné jsou vyjadieny jako prameér £1 stan-
dardni odchylka, ostatni proménné jsou vyjadieny frekvencemi.
Ke statistickému zpracovani bylo pouzito Studentova t-testu, Fis-
cherova testu, chi’>-testu a kontigen¢nich tabulek. Hodnota p<0,05
je povazovana za statisticky vyznamnou.

Tab. 1. Klinicka charakteristika nemocnych.

Value Number (%) Hodnota Pocet (%)
Men 78  (86,7) Muzi 78 (86,7)
Women 12 (13,3) Zeny 12 (13,3)
Age 60,2+9,4 (33-78) Vek 60,249,4 (33-78)
Functional class Funkéni téida
Tand II 22 (244) Tall 22 (244)
I and IV 68  (75,6) MlalVv 68  (75,6)
Main symptom Hlavni ptiznak
Angina pectoris 72 (80) Angina pectoris 72 (80)
Dyspnoe 18 (20) Dusnost 18 (20)
Ejection fraction 27,5€3,2 Ejekéni frakee 27,5£3,2
Hypertension 33 (36,7) Hypertenze 33 (36,7)
Diabetes mellitus 23 (25,6) Diabetes mellitus 23 (25,6)
Peripheral vascular disease 17 (18,9) Periferni tepenna choroba 17 (18,9)
Malignant dysrrhytmias 4 (44 Maligni dysrytmie 4 44
Ischaemic ventricular septal defect 1 (1,1) Ischemicky defekt komorového septa 1 (1,1)
Urgent operation 8 (8,9) Urgentni operace 8 (8,9)
Involvement Onemocnéni
1 vessel 3 3.3) 1 tepny 3 (3,3)
2 vessels 15 (16,7) 2 tepen 15 (16,7)
3 vessels 72 (80,0) 3 tepen 72 (80,0)
(left main stenosis) 24 (26,7) (stendza kmene) 24 (26,7)
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Fig. 1. Long-term follow-up of the patients with impaired function of
the left ventricle.
Obr. 1. Dlouhodobé preZivani nemocnych s nizkou EFLK.

multiorgan failure as a consequence of the progression of low car-
diac output syndrome. One patient died because of tracheo-oesop-
hageal fistula. The most common complications in the early po-
stoperative period were as follows: low cardiac output syndrome
with the need of pharmacological support in 38 patients (42.2 %),
in eight of them IABP was required. Supraventricular dysrrhyt-
mias occurred in 17 patients, neuropsychological disorder in nine,
wound healing disorder in eight and respiratory insufficiency in 7
patients. Other complications were less frequent (Tab. 2).

The age of patients, LCO syndrome and a need for IABP use
were risk factors associated with higher early mortality.

The midterm follow-up

Prognosis for the patients with impaired EFLV at follow-up (80.3
% patients were followed up for 20.0+13.4 months) is quite satisfac-
tory (Fig. 1). One-, two- and three-year survivals were 83.1 %, 81.9
% and 81.9 %, respectively. The average functional class improved
markedly from 3.1 preoperatively to 1.7 at follow-up (Tab. 3).

According to their clinical conditions, the patients were clas-
sified as group I (satisfactory outcome) or group II (unsatisfactory

Tab. 2. Postoperative complications.

Vysledky

Casny pooperacni pritbéh

Béhem hospitalizace zemfelo 9 nemocnych (10 %). Pficinou
umrti u 8 nemocnych bylo kardialni nebo multiorganové selha-
ni, které se vyvinulo v dusledku trvajiciho nizkého minutového
vydeje. Jeden nemocny zemiel na sepsi pii tracheoezofagealni
pisteli.

Nejcastéjsimi komplikace v ¢asném pooperacnim prub¢hu byl
syndrom nizkého minutového vydeje s nutnosti inotropné-vasodila-
tacni podpory u 38 (42,2 %) nemocnych (u 8 z nich byla nutna i in-
traaortalni balénkova kontrapulzace). U 17 nemocnych se vyskytly
supraventrikulari poruchy rytmu, u 8 nemocnych poruchy hojeni rany,
u 9 nemocnych prechodné neuropsychické problémy a u 7 respiracni
insuficience. Ostatni komplikace byly méné Casté (tab. 2).

Jako rizikové faktory hospitalizacni mortality byly zjistény veék
nemocnych (66,8 roku u zemielych oproti 59,6 roku, p<0,05),
vyskyt syndromu nizkého minutového vydeje a nutnost pouziti
intraaortalni balonkové kontrapulzace (IABK).

Strednedobé sledovani

Prognoéza nemocnych s nizkou EFLK béhem stfednédobého
sledovani (sledovano 80,3 % nemocnych) 20,0+13,4 mésice (4—
48 mésic) je pomérné piizniva (obr. 1). 1leté, 2leté a 3leté prezi-
vani je 83,1 %, 81,9 % a 81,9 %.

Podle klinického stavu jsme zjistili, ze 70 (86,4 %) pacientl mélo
ptiznivy pribéh a 11 pacientl neptiznivy prubéh. Do skupiny s ne-
piiznivym prubéhem byli zafazeni nemocni, ktefi béhem sledovani
zemfeli (5 nemocnych (3 z nich nahle pravdépodobné z kardialnich
diivodi)), nebo se jejich funkéni stav zhorsil. Nemocni s neptiznivym
prabéhem méli predoperacné Casteji hypertenzi, diabetes mellitus a niz-
81 EFLK (zadny z téchto parametrii nebyl vSak statisticky vyznamny),
v ostatnich sledovanych parametrech se obé¢ skupiny nelisily.

Tab. 2. Poopera¢ni komplikace.

Number (%) Pocet (%)

LCO syndrome 38 (42,2) Syndrom MNV 38 (42,2)

IABC 8 (89 IABK 8 (89
Supraventricular dysrhythmias 17 (18,9) Supraventrikularni dysrytmie 17 (18,9)
Neuropsychological disorder 9 (10,0) Neuropsychické poruchy 9 (10,0)
Wound healing disturbances Poruchy hojeni ran

Superficial 7 (7,8) povrchni 7 (7,8)

Deep 1 (LD hluboké 1 (L)
Respiratory insufficiency 7 (7.8) Respiracni insuficience 7 (7.8)
Reoperation for bleeding 5 (5,6) Reoperace pro krvaceni 5 (5,6)
Multiorgan failure 5 (5,6) Multiorganové selhani 5 (5,6)
Renal failure 4 (44 Renalni selhani 4 44

Dialysis 2 dialyza 2
Postoperative myocardial infarction 3 (33 Pooperacni infarkt myokardu 3 (33
Gastrointestinal bleeding 3 (33 Krvaceni do gastrointestinalniho traktu 3 (33
Malignant dysrhythmias 1 (1D Maligni dysrytmie 1 (1L,
Mortality 9 (10,0) Mortalita 9 (10,0)

Cardiac failure 5 kardialni 5

Multiorgan failure 3 multiorganové selhani 3
Tracheoesophageal fistula 1 tracheoezofagealni pistél 1

LCO - low cardiac output, IABC — intraaortic balloon contrapulsation

MNYV - nizky minutovy vydej, IABK — intraaortalni balonkova
kontrapulzace
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outcome). The patients who died during the follow-up (5 patients,
3 of them because of cardiac failure) or whose functional class
worsened were included in group II. Preoperatively, these patients
suffered more often from hypertension, diabetes mellitus and lo-
wer EFLV, but the differences were not statistically significant. In
the other parameters, there was no difference.

The dobutamine stress echographic examination was perfor-
med in 32 patients preoperatively. EFLV was improved in a signi-
ficantly higher number of patients with two or more hibernated
segments, as compared with the patients who had no or one hiber-
nated segment (Tab. 4).

EFLK improved from 27.5 % to 33.7 % in the mid-term follow-
up. Ejection fraction improved in 70.3 %, remained at the preopera-
tive level in 23.4 % and decreased in 6.3 % of the patients.

When early postoperative EFLK was compared with EFLK in
the mid-term follow-up, a correlation between these two measure-
ments was found only in 62.9 % of the patients. EFLK further
increased in 16.1 % and decreased in 21.0 % of the patients. The
preoperative, end-diastolic diameter of the left ventricle (EDDLV)
was significantly higher in the patients with a decrease in EFLK
during the follow-up (73.5 mm against 63.4 mm).

When the patients with preoperative EDDLV=70 mm were
compared with the patients with EDDLV<70 mm, a significant
difference was found in postoperative ejection fraction. The ave-
rage improvement in EFLV of the first group was from 26.5 %
preoperatively to 29.1 % in the follow-up period; EFLV improved
in five, remained at the same level in one and decreased in four
patients. In the other group (EDDLV<70 mm), the average impro-
vement was from 28,0 % to 34,8 %; EFLV improved in 22 patients
(70.9 %) and remained at the preoperative level in nine patients.
None of these patients showed a decrease in ejection fraction (Tab. 5).

Discussion

The outcome of pharmacological treatment in patients with CAD
and impaired function of the left ventricle has improved with the use
of ACE inhibitors, but long-term prognosis still remains unfavourab-
le: four- to five-year survival is 30—50 % (4, 9). While in the early
period of surgical revascularization, a markedly impaired function of
the left ventricle was considered to be a contraindication for the ope-
ration, nowadays, there is increasing evidence that low EFLV itself
continues to be a less significant risk factor for mortality (5). The
patients benefit from surgical revascularization by improved, long-
term survival and higher functional capacity (1, 3).

According to the literature, the mortality of patients with signifi-
cantly impaired EFLV is 3.8—20 % (5, 7, 8, 9, 10, 12, 13). Several

Tab. 3. Functional classification.
Tab. 3. Funkéni Klasifikace nemocnych.

Functional class Before operation After operation

Funk¢ni tiida Pied operaci Po operaci
1 2 24

1l 20 30

1 33 6

v 35 1

U vétsiny piezivajicich nemocnych doslo k vyraznému funk-
¢nimu zlepseni (primérna funkéni tiida 1,7) (tab. 3).

U 32 nemocnych bylo pfedoperacné provedeno zatézové echo-
grafické vysetieni s dobutaminem. Pokud bylo zjisténo 2 a vice
hibernovanych segment bylo zlepseni EFLK v dlouhodobém sle-
dovani u statisticky vyznamné vyssiho poctu nemocnych nez pii
niz§im poctu hibernovanych segmentt (tab. 4).

Ejekeni frakcee levé komory se zlepsila z predoperacnich 27,5
% v dlouhodobém sledovéni na 33,7 %. Ke zlepseni doslo u 70,3
% nemocnych, u 23,4 % zustaly hodnoty na trovni pfedoperac-
nich au 6,3 % ejekeni frakee poklesla. Stanovenim EFLK casné
po operaci pii propusténi z nemocnice nelze presné predpoveédét
dalsi vyvoj funkce LK, nebot’ ve srovnani s dlouhodobym vyset-
fenim vysledek obou odpovidal 62,9 % nemocnych. U 16,1 %
nemocnych doslo k dalsimu zlepseni ale u 21,0 % doslo naopak
beéhem sledovani ke zhorseni EFLK.

Primérny predoperacni enddiastolicky diametr levé komory
(EDDLK) byl ve skupiné nemocnych, u kterych doslo k dalsimu
poklesu EF vyznamné vyssi ve srovnani s ostatnimi nemocnymi
(73,5 mm oproti 63,4 mm).

Pii porovnani skupiny nemocnych s ptedopera¢nim EDDLK
vétsim nez 70 mm se skupinou, jejichz EDDLK byl mensi nez 70
mm, byl zjistén vyznamny rozdil v pooperacni ejekéni frakci.
V prvni skupiné se EFLK zlepsila z 26,5 % na 29,1 %. Pfitom
z 10 nemocnych doslo u 4 nemocnych ke zhorseni, u 1 ztstala EF
na predoperacni tirovni a ke zlepSeni doslo jen u 5 nemocnych. Ve
druhé skupin¢ se EF zlepsila z 28,0 % na 34,8 %. U zadného ne-
mocného se nezhorsila, u 22 nemocnych se zlepsila a u 9 zustala
na predoperacni urovni (tab 5).

Diskuse

Vysledky medikament6zni 1é€by pacientti s ICHS a vyznamné
snizenou funkci LK se zlepsily od zavedeni ACE inhibitoru, ale
dlouhodoba prognoza takto 1écenych nemocnych je stale Spatna:
4—S5 roku preziva 30—50 % nemocnych (4, 9). Zatimco v poca-
tecnich obdobich chirurgické revaskularizace myokardu byla vy-
razna dysfunkce levé komory povazovana za kontraindikaci k vy-
konu, s postupem ¢asu bylo ve velkych studiich prokézano, ze nizka
ejekeéni frakce v prubéhu let piedstavuje stale méné vyznamny ri-
zikovy faktor pro mortalitu (5) a tito nemocni maji praveé z chirur-
gické revaskularizace prospéch nejen ve smyslu lepsiho dlouho-
dobého prezivani ale i ve smyslu zlepSeni funkéniho stavu (1, 3).

Podle literatury se mortalita nemocnych s tézkou dysfunkci
LK pohybuje v rozmezi 3,8—20 % (5, 7, 8, 9, 10, 12, 13). Zlepse-
ni v poslednich letech je dano kvalitngjsi diagnostikou s s tim so-

Tab. 4. Influence of the number of the hibernated segments on the
postoperative systolic function of the left ventricle.

Tab. 4. Vliv po¢tu hibernovanych segmentii na pooperacni systolic-
kou funkci levé komory.

Number of hibernated segments EF improved EF
Pocet hibernovanych segmentti  Zlepseni EF

not improved
Nezlepseni EF

0-1 2 6
=22 17 7

p<0.05



20 BRATISL LEK LISTY 2001; 102 (1): 15-21

Tab. 5. Influence of left ventricular end-diastolic diameter on the sys-
tolic function.

Tab. 5. Vliv enddiastolického rozméru levé komory na jeji systolic-
kou funkei.

EF Improved Unchanged Deteriorated
LVEDD preop  postop ZlepSena Stejna Zhorsena
>70 mm 26,5 29,1 5 1 4
<70 mm 28,0 34,8 22 9 0

factors have contributed to the improved results: selection of patients
based on more accurate preoperative examination tests (evaluation of
myocardial viability), improvements in surgical technique and myo-
cardial preservation, and progress in postoperative intensive care.

The selection of patients seems to be the most important factor in
successful revascularization. A sufficient run-off of the coronary arte-
ries and at least partially viable myocardium, verified clinically (angi-
na pectoris) or by laboratory examination, contribute to successful
outcomes (1, 2, 10). On the other hand, the presence of symptoms of
heart failure without angina does not necessarily mean that there is no
viable myocardium. Rahimtoola (11) has proved that profound dys-
function of the left ventricle may be a protective mechanism that dec-
reases oxygen demand and thus reduces ischaemia and necrosis of
the myocardial cells in the patients with chronically ischemic but hi-
bernated myocardium. Currently the evidence of viable myocardium,
proved by dobutamin stress echography, scintigraphy or positron
emission tomography, makes the decision-making process easier and,
to some extent, may also predict the prognosis for the patient. We did
not always have a possibility to perform the examination of myocar-
dial viability in our patients. But, in the patients examined, we found
out that the presence of two and more hibernated segments increased
the probability of improvement for EFLV. Therefore, we consider the
proof of viable myocardium to be an important factor.

The use of blood cardioplegia combining antegrade and retrogra-
de delivery is considered to be a significant factor improving myocar-
dial protection (7, 13). There is not such evidence in other studies (5).

The outcome of surgical revascularization is also influenced by
other risk factors such as advanced age, diabetes mellitus, hyperten-
sion, male gender and, above all, urgent operation (13). If the pa-
tient with low EFLV is haemodynamically unstable, an introduction
of IABP for stabilization is recommended before the operation (6).

The need of complex surgery, such as revascularization, toget-
her with the closure of postinfarction ventricular septal defect or
mitral valve repair for ischemic regurgitation is also associated
with increased mortality (9).

Our clinical experience demonstrates that, in patients with
low EFLV, a more “conservative” approach is indicated. It me-
ans fewer but more effective grafts (arteries with a good run-off
to the viable myocardium) even if revascularization is not com-
plete. Kaul (7) also shares this opinion. He has demonstrated
a higher mortality in patients, particularly females, with a higher
number of distal anastomoses. On the contrary, Trachiotis (13)
regards complete revascularization (at least one graft to the terri-
tory of each coronary artery) as an important factor for the favo-
urable outcome.

An increased risk of mortality is also associated with dilata-
tion of the left ventricle. Kawachi (8) demonstrated a higher mor-

uvisejicim vybérem nemocnych k operaci, pokroky v chirurgické
technice, peroperacni ochrané myokardu i pooperacni péci

Zakladni podminkou tspésné revaskularizace je vybér vhod-
nych pacientd. Pro Gspéch operace je nutnym predpokladem ,,vhod-
na morfologie®, tzn. dobry vytokovy trakt koronarnich tepen a pru-
kaz alespon Casti viabilniho myokardu bud’to klinicky (angina
pectoris) nebo paraklinickym vySetfenim (1,2,10). Pfitomnost ptiz-
nakl srde¢niho selhdni bez anginy ale nemusi znamenat nepii-
tomnost viabilniho myokardu. Rahimtoola (11) prokézal, Ze u ne-
mocnych s chronicky ischemickym a hibernovanym myokardem
muze byt tézka dysfunkce levé komory protektivnim mechaniz-
mem, ktery snizuje pozadavky na kyslik, limituje ischémii a ne-
krézu bunék. Presto prukaz viabilniho myokardu echografii s do-
butaminem, thaliovou scintigrafii nebo pozitronovou emisni
tomografii podstatné zpiesiiuje informace o predoperacnim stavu
myokardu, usnadnuje rozhodovani o chirurgickém postupu a do
jisté miry pfedpovida i prognézu nemocného. V nasem souboru
nemocnych nebyla viabilita myokardu stanovena u v§ech nemoc-
nych, nebot’ diive nebylo toto vySetfeni vzdy dostupné, ale u vy-
Setfenych nemocnych jsme zjistili, ze prikaz 2 a vice hibernova-
nych segmentti predstavuje predpoklad pro zvySeni EFLK po
operaci a proto nyni prikaz viabilniho myokardu u nemocnych
s nizkou EFLK povazujeme za velmi dilezity.

Za vyznamny krok je povazovano pouziti krevni kardioplegie
a jeji kombinovana antegradni a retrogradni aplikace béhem is-
chemické srde¢ni zastavy (7, 13). Jiné studie naopak vliv zmény
pouzivané kardioplegie na ¢asnou mortalitu neprokazaly (5).

O vysledku chirurgické revaskularizace vsak rozhoduje i pti-
tomnost dalsich rizikovych faktort, které jsou u téchto nemocnych
také Castéjsi. Za hlavni je povazovan vyssi veék, diabetes, hyper-
tenze, muzské pohlavi a zejména nutnost urgentni operace (13).
Proto se doporucuje pokusit se rizikové nemocné s nizsi EF pied
operaci hemodynamicky stabilizovat i za cenu predoperaéniho
pouziti intraaortalni balonkové kontrapulzace (6).

Dalsim faktorem ovliviiujicim mortalitu jen typ vykonu — pfi
prosté revaskularizaci je mortalita niz$i ve srovnani s nemocnymi
s komplexnéjsim vykonem (soucasny uzavér poinfarktového de-
fektu komorového septa, korekce ischemické mitralni regurgitace
apod.) (9).

Nase klinicka zkusenost nam dokazuje, Ze i pti prosté revas-
kularizaci je vhodnéjsi postupovat ,,konzervativngji a premostit
jen koronarni tepny s dobrym vytokem i za cenu inkompletni re-
vaskularizace. K obdobnym zavérim dosel i Kaul (7), ktery pro-
kazal vyssi mortalitu u nemocnych s vy$sim poctem distalnich
anastomoéz, zejména u zen. Opacného nazoru je Trachiotis (13),
ktery za velmi dalezity faktor pro dobry vysledek povazuje kom-
pletni revaskularizaci ischemického myokardu (alespon jeden by-
pass do teritoria kazdé ze tfi koronarnich tepen).

Vyssi riziko imrti je spojeno také s dilataci levé komory. Ka-
wachi (8) prokazal, vyssi mortalitu u nemocnych s nizkou ejekéni
frakci (pod 40 %) a soucasnou dilataci LK s enddiastolickym ob-
jemem nad 200 ml/m?a endsystolickym objemem nad 140 ml/m>.
V nasem souboru vyssi mortalita u nemocnych s dilatovanou LK
nebyla prokazana, ale zjistili jsme, ze tito nemocni maji mensi
nadéji na zlepSeni EFLK po operaci.

I ptes snizujici se mortalitu pietrvava u téchto nemocnych stale
vyssi casna morbidita ve srovnani s nemocnymi s normalni funkci
levé komory (5, 12). Tento fakt potvrzuji i nase zkuSenosti. Diivo-
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tality in patients with low EFLV (below 40 %) and a dilated left
ventricle (end-diastolic volume =200 ml/m? and end-systolic vo-
lume =140 ml/m?). We did not confirm increased mortality in our
patients with dilated left ventricle,but found less improvement in
EFLV after revascularization.

Even if mortality continues to decrease, morbidity in these
patients is still much higher than in the patients with normal EFLV
(5, 12). Our experience is the same. The main reasons are probab-
ly not only the impaired function of the left ventricle, but also
a frequent presence of other risk factors, as mentioned above,
which, themselves, may increase the mortality (5).

One-year survival in patients with low EFLV is about 80 % and
five-year survival is about 60 % (2, 10, 13). These results are much
better than in patients treated pharmacologically and they are al-
most as good as in heart transplant recipients (9, 12). Because of the
shortage of donors and a high mortality rate on the waiting list, the-
re is a tendency to carry out revascularization when possible. Heart
transplantation should be indicated and reserved for the patients in
whom revascularization is not technically feasible.

In conclusion, successful results of surgical revascularization in
patients with severe impairment of the left ventricular function can
be achieved by careful patient selection (the presence of viable my-
ocardium is necessary) and management. In these patients, early
mortality and morbidity were higher as compared with the patients
who had normal ventricular function. Age and low cardiac output
syndrome after the operation were revealed as risk factors for early
mortality. The improvement of EFLV was more pronounced in the
patients in whom the preoperative end-diastolic diameter of the left
ventricle was below 70 mm and in the patients with two or more
hibernated segments on dobutamin stress echo. Long-term progno-
sis for the hospital survivals was satisfactory.
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