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Introduction and objectives. Gated-SPECT simultane-
ously evaluates perfusion and ventricular function and could
provide important prognostic information in ischemic car-
diomyopathy. Our aim was to study the value of gated-
SPECT performed before revascularization in a cardioische-
mic population to predict the outcome of revascularization.

Methods. One hundred and ten patients who had un-
dergone percutaneous (n = 100) or surgical revasculariza-
tion were included. Patients underwent sestamibi gated-
SPECT before revascularization. After revascularization,
they were followed-up for at least 12 months (mean 23.7
months, maximum 44 months). We recorded deaths and a
combined clinical event of death, non-fatal infarction, and
hospital re-admission for cardiac reasons. We analyzed
the prognostic value of clinical, angiographic, and gated-
SPECT variables.

Results. During follow-up, there were 14 deaths (6.4%/
year) and 36 cases of combined events (16.5%/year). Multi-
variate analysis showed that depressed gated-SPECT ejec-
tion fraction (threshold 0.30) was the only variable indepen-
dently related to death (OR = 4.8; 95%CI, 1.6-14.6) and
combined event (OR = 2.5; 95%Cl, 1.2-4.8). Survival analy-
sis showed that patients with ejection fraction < 0.30% had a
significantly shorter period of time free of death (33 months
[28-38] versus 42 months [40-44]; p = 0.002) and combined
events (28 months [23-32] versus 36 months [33-39]; p =
0.007).

Conclusions. Gated-SPECT, due to the information it
provides about left ventricular function, predicts the prog-
nosis of patients after coronary revascularization.
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Valor del gated-SPECT para definir el pronostico
tras la revascularizacion en una poblaciéon con
cardiopatia isquémica

Introduccidn y objetivos. Los estudios gated-SPECT,
al evaluar simultaneamente perfusion y funcién ventricu-
lar, deberian suministrar importante informacién pronésti-
ca en cardiopatia isquémica. En una poblacién con car-
diopatia isquémica, estudiamos el valor del estudio
gated-SPECT antes de la revascularizacién para predecir
su evolucién tras ella.

Métodos. Se incluyé a 110 pacientes con enfermedad
coronaria revascularizada, percutédnea (n = 100) o me-
diante cirugia. Antes de la revascularizacion, los pacien-
tes se sometieron a un estudio sestamibi gated-SPECT.
Tras la revascularizacién, fueron seguidos durante un pe-
riodo minimo de 12 meses (tiempo medio, 23,7 meses;
maximo, 44 meses). Se analiz6 la mortalidad y un evento
clinico combinado de muerte, infarto no fatal y reingreso
por causa cardiaca. Estudiamos el valor prondstico de
variables clinicas y angiograficas y del estudio gated-
SPECT.

Resultados. Durante el seguimiento se produjeron 14
fallecimientos (6,4%/afo), y en 36 casos se registro
evento combinado (16,5%/afo). En el analisis multivaria-
do, la depresion de la fraccion de eyeccion por gated-
SPECT (punto de corte, 0,30) fue la Unica variable rela-
cionada independientemente con la mortalidad (odds
ratio [OR] = 4,8; intervalo de confianza [IC] del 95%, 1,6-
14,6) y el evento combinado (OR = 2,5; IC del 95%, 1,2-
4,8). El andlisis de la supervivencia mostré que los pa-
cientes con fraccion de eyeccion por gated-SPECT < 0,30
tuvieron un menor tiempo de supervivencia: 33 (intervalo,
28-38) frente a 42 meses (intervalo, 40-44) (p = 0,002), y
libre de eventos: 28 (intervalo, 23-32) frente a 36 meses
(intervalo, 33-39) (p = 0,007).

Conclusiones. El estudio gated-SPECT, mediante su
informacion sobre la funcién ventricular izquierda, predice
el prondstico tras la revascularizacion de los pacientes
con enfermedad coronaria.

Palabras clave: Gammagrafia. Cateterismo cardiaco.
Revascularizacion. Prondstico.
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INTRODUCTION

One main application of nuclear cardiology is to as-
sess the prognosis of ischemic heart disease patients.
Myocardial perfusion studies using SPECT imaging
provide a better prognostic information than clinical,
stress test and angiographic data for predicting death
or non-fatal infarctions.!* It has also been confirmed
that isotopic ventriculography EF, at rest and exercise,
can predict the incidence of hard cardiac event in is-
chemic heart disease patients.*’” Given that myocardial
perfusion and ventricular function offer a valuable
prognostic information, both variables have been ana-
lyzed together to find out if they provided more infor-
mation than separately, and different conclusions have
been reached.® !

Large population, randomized ischemic heart disease
studies have demonstrated that surgical coronary revas-
cularization improves long-term survival in high-risk
patients with extense coronary disease or left ventricu-
lar dysfunction.'*!'* Percutaneous revascularization has
proven as effective as surgical revascularization reduc-
ing to mortality in high-risk ischemic patients.!> Never-
theless, there are very few studies performed with the
aim of analyzing the mid-long term prognostic factors
in revascularized patients.!®!” Prognosis evaluation of
patients with coronary revascularization is certainly of
interest, as it provides information about cases needing
major supervision and therapeutic resources.

Gated-SPECT studies allow simultaneous analysis
of myocardial perfusion and left ventricular func-
tion,'®!1° and will prove to be an effective technique for
assessing the prognosis of ischemic heart disease pa-
tients. Studies aimed at evaluating the prognostic ca-
pacity of gated-SPECT?**' have been very few until
now, and none has been performed in revascularized
patients. The purpose of our study was to analyze, in a
revascularized ischemic heart disease population, if
variables of a gated-SPECT study performed before
revascularization would predict mid and long term
prognosis, by comparison with other clinical or angio-
graphic variables.

METHODS
Population

Studied population consisted of 110 patients with is-
chemic heart disease who underwent percutaneous or
surgical coronary revascularization between April,
1997, and September, 2000, in the Hospital do
Meixoeiro-Instituto Gallego de Medicina Técnica in
Vigo. Those patients for which a gated-SPECT study
was not feasible or with a result of possible artifacts
(absence of stable R-R due to atrial fibrillation, intra-
ventricular conduction block, pacemaker rhythm, etc.),
were not included. All patients were followed-up for at
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least one year (mean period, 23.7 months and longest
follow-up period, 44 months). Patient’s conditions
were evaluated by the same person by a telephone in-
terview. All patients were contacted. Occurrence of
death events and also combined clinical events (death,
non-fatal infarction or hospital re-admission for car-
diac reasons) was inquired.

Clinical data (Table 1)

The population included mostly male patients
(87.3%), with a majority presenting a history of my-
ocardial necrosis (78.2%). Most patients were revascu-
larized due to acute ischemic event (recent infarction —
less than one month —, in 57.3%, and unstable angina,
in 15.5% of cases). In 9 patients (8.7%) revasculariza-
tion was motivated by heart failure. One third* also
referred comorbidity (chronic illness added to myocar-
dial ischemia, such as respiratory failure, renal failure,
peripheral vascular diseases and others).

Catheterization and coronary
revascularization

Catheterization consisted in a coronary angiography
and contrast ventriculography in 30° RAO projection.
Coronary lesions were quantitatively analyzed and
considered significant if obstruction percentage was
50% higher than vessel reference diameter. LV ejec-
tion fraction was calculated using contrast ventriculog-
raphy (Dodge method).

All patients included were indicated for coronary
revascularization, mostly percutaneous (100 cases,
90.9%). The remaining 10 patients underwent surgical
revascularization. All the revascularization procedures
were successful, defined as absence of death or
periprocedural infarction (new Q-waves appearing in
electrocardiogram). Seventy-one of the 100 percuta-

TABLE 1. Clinical characteristics

Total population ~ With event Deaths

(n=110) (n=36) (n=14)

Males 96 (87.3) 32 (88.9) 14 (100)
Age median+SD, years 60.7+10.4 63.2+7.4 65.8+7,6
Hyperlipidemia 37 (33.6) 12 (33.3) 2 (14.3)
Arterial hypertension 52 (47.3) 17 (47.2)1  1(78.6)
Diabetes 20 (18.2) 12 (33.3) 4 (28.6)
Smoking 58 (52.7) 17 (47.2) 6 (42.9)
History of necrosis 86 (78.2) 25 (69.4) 9 (64.3)
Comorbidity 37 (33.6) 17 (47.2) 8 (57.1)

Reason for admission

Stable angina 21 (19.1) 8 (22.2) 2 (14.3)
Unstable angina 17 (15.5) 6 (16.7) 3(21.4)
Recent infarction 63 (57.3) 18 (50.0) 7 (50.0)
Heart failure 9(8.2) 4 (11.1) 2 (14.3)

Values are expressed as n (%) if not stated otherwise.
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Fig. 1. Variables determined by ga-
ted-SPECT at rest. A. Baseline perfu-
sion rate, calculated by using sesta-
mibi captation analysis in 20
segments located at the apical, midli-
ne and baseline coronal axis levels
and at midline vertical slice. High
scores indicate increased severity
and extension of captation defect. B.
Regional wall motion analysis, by di-
viding the left ventricle 3D profile in 5
regions. The asynchronous regions
were considered as those showing a
major extension codified in green. C.
End-systolic (in yellow code) and
end-diastolic (in red code) ventricu-
lar profiles, with calculated left ven-
tricular ejection fraction.

neously revascularized patients underwent an angio-
graphic revision before 6 months, guided by protocol
at first and afterwards and symptom-related latter on.
In percutaneously revascularized patients, clinical
restenosis was defined as symptoms reappearing with-
in 6 months after procedure, with angiographic confir-
mation of a higher than 50% obstructive lesion in the
treated area.

Sestamibi gated-SPECT study (Figure 1)

After catheterization and before revascularization,
patients underwent a gated-SPECT study after receiv-
ing at rest 30 mCi of technetium-99m sestamibi. A
dual head Sopha DST® scintigraphy camera with
semicircular travel was used. Image acquisition was
synchronized with the electrocardiogram R-wave, ob-
taining 8 images per cardiac cycle from end-systole to
end-diastole. The commercially available MultiDim®
Gated SPECT system was used for automatic process-
ing. Perfusion tomographic slices for three standard
axes (short or coronal, long vertical and long horizon-
tal), and a left ventricular cavity 3D representation,
were generated in each study.

Myocardial perfusion was evaluated with semiquan-
titative analysis of end-diastolic tomographic slices to
create a baseline perfusion rate. A model already de-
scribed? was used, consisting basically in selection of
three short or coronal axis slices (apical, midline and
baseline), and the long vertical axis midline slice.
Each short axis slice was divided in 6 segments,
whereas the long vertical axis slice was divided in two
apical segments, for a total of 20 segments. Each seg-
ment has a score depending on its captation activity: 0,
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normal (red coded); 1, erroneous or dubious captation;
2, moderate hypocaptation (yellow coded); 3, impor-
tant hypocaptation (green), and 4, severe hypocapta-
tion or null captation (blue or black).

The left ventricle 3D representation was created by
an automatic system based on bead distribution along
the left ventricle wall: two ellipsoid figures are gener-
ated at end-systole and end-diastole by radii directed
from the ventricular cavity center to the wall portion
with higher bead activity. End-systolic and end-dias-
tolic volumes were calculated in this way, together
with left ventricular EF.!

The ventricular 3D representation also permits re-
gional wall motion analysis, after its division in five
myocardial regions (apex, anterior, septum, inferior
and lateral); the software codifies in green the asyn-
chronous ventricular silhouette regions. The number of
synchronous regions at rest was measured to identify
acynetic or discynetic myocardium extension.

Statistical analysis

Statistical analysis was computed using SPSS/PC for
Windows. As this is a cohort prospective study, contin-
uous variables such as age, left ventricular EF by con-
trast ventriculography and gated-SPECT, and baseline
perfusion rate, were transformed to categorical vari-
ables. The association degree of the studied variables
(gender, age, smoking, hypercholesterolemia, diabetes,
arterial hypertension, history of necrosis, comorbidity,
reason for catheterization, number of injured vessels,
complete revascularization, contrast ventriculography
EF, baseline perfusion rate, number of asynchronous
regions in gated-SPECT, gated-SPECT ejection frac-
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tion) and death or combined clinical events was ana-
lyzed by means of contingency tables (¥?). For follow-
up analysis of patients, the rate of events is as impor-
tant as the moment in which they occur, so survival
was analyzed also. Kaplan-Meier survival curves were
generated for discreet values of each variable, compar-
ing the mean time free of events in both patient groups.
Cox regression analysis was used for multivariate
analysis, justified by events appearing in different mo-
ments of follow-up. Variable correlation was also ana-
lyzed with the Pearson test for parametric variables and
the Spearmanp test for non-parametric variables.

RESULTS

Angiographic, revascularization procedure
and gated-SPECT characteristics of total
population (Table 2)

Coronary disease extension was mainly one vessel
(73.6%), and three vessels in 5.5% of cases. The left ante-
rior descending artery was most frequently affected
(61.8%). Mean left ventricular function determined by
catheterization was impaired (0.46+0.11), and a lower
than 0.50 ejection fraction was found in 57.3% of patients.
Revascularization was performed mainly by stent implan-
tation (77.3%), and was complete in 83.6% of cases.

The gated-SPECT studies showed important alter-
ations in both global and ventricular regional wall mo-
tion analysis. One third of patients (36 cases, 32.7%)

TABLE 2. Angiographic, revascularization procedure
and gated-SPECT characteristics

Total population ~ With event Deaths
(n=11(l) (n=36) (n=14)
Angiography
One vessel 81(73.6) 22(61.1) 8 (57.1)
Two vessels 23(20.9) 11 (30.6) 5(35.7)
Three vessels 6 (5.5) 3(8.3) 1(7.1)
Left anterior descending
artery 68 (61.8) 22 (61.1) 11 (78.6)
Circumflex 35(31.8) 15(41.7) 4 (28.6)
Right coronary 44 (40.0)  18(50.0) 6 (42.9)
EF 0.46+0.12 0.43:0.11  0.42+0.13
Revascularization
Stent 83 (75.5) 25(69.4) 9 (64.3)
Balloon 15 (13.6) 5(13.9) 1(7.1)
Stent+balloon 2(1.8) 1(2.8) 1(7.1)
Surgery 10 (9.1) 5(13.9) 3(21.4)
Complete
revascularization
percentage 92 (83.6) 25(69.4) 12 (85.7)
Gated-SPECT
Baseline perfusion rate  25.5#13.6  26.6£11.5 31.9+15.6
No. of asynchronous
regions 1.5¢1.0 1.621.1 2.0+14
EF 0.35+0.11 0.31x0.12  0.26+0.12

Values are expressed as n (%) or meansstandard deviation.
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had an EF<0.30 calculated with this method. Only 15
patients (13.6%) did not present a 3D ventricular rep-
resentation showing a discynetic segment and 47 cases
(42.8%) presented =2 asynchronous regions. Ejection
fraction calculated by gated-SPECT correlated signifi-
cantly with values obtained by angiography (r=0.55;
P<.001). Among the gated-SPECT variables, EF was
significantly and inversely associated with the number
of 3D ventricular representation asynchronous regions
(r=—0.59; P<.001).

Events during follow-up

During a maximum of 44 months follow-up period,
of the 110 included patients, 14 died and 36 suffered a
combined clinical event (total events were 14 deaths,
6 non-fatal infarctions and 31 hospital re-admissions).
Thus, the annual rate of events was 16.5% and 6.4%
for death events.

As for percutaneously revascularized patients, 15
presented clinical restenosis and all these patients suf-
fered at least one event: 5 deaths, 3 non-fatal infarc-
tions and 13 hospital re-admissions for cardiac rea-
sons. Of the 85 percutaneously revascularized patients
not presenting clinical restenosis, a combined event
was registered in 16 cases: 6 deaths, 3 non-fatal infarc-
tions and 14 hospital re-admissions due to cardiac rea-
sons. A second revascularization of the treated vessel
was performed in 13% of population.

Variables related to mortality (Table 3)

In the total population (n=110), we analyzed clini-
cal, angiographic and gated-SPECT study parameters
that could be related to mortality. By univariate analy-
sis, clinical variables significantly to death events were
age over 60 years (P=.02), arterial hypertension
(P=.01) and comorbidity (P=.04). As for the gated-
SPECT variables, number of asynchronous regions
(P=.007) and the gated-SPECT baseline EF<0.30
(P=.007) were significantly associated to mortality.
None of the angiographic study variables was associat-
ed to mortality.

Cox regression analysis for predicting mortality

During follow-up, baseline EF by gated-SPECT was
independently related to mortality; as a result, severe
deterioration of the gated-SPECT ejection fraction was
found to increase five-fold the death event risk
(OR=4.8; 95% CI, 1.6-14.6).

Survival curves without death events as per
gated-SPECT ejection fraction (Figure 2A)

After revascularization, patients with gated-SPECT
baseline EF<0.30 presented a significantly shorter

84



Ruiz-Salmerdén RJ, et al. Value of Gated-SPECT in Defining the Post-Revascularization Prognosis of Patients with Ischemic Cardiomyopaty

TABLE 3. Analyzed variables associated with mortality during follow-up in total population (n=110)

Univariate analysis

Multivariate analysis

OR (95% Cl) P OR (95% Cl) P
Age>60 years 5.3(1.1-24.9) .02 - -
Arterial hypertension 4.9 (1.3-18.7) .01 - -
Comorbidity 3.1(1.0-9.7) .04 - -
Gated-SPECT EF<0.30 4.6 (1.4-15.0) . 007 4.8 (1.6-14.6) .001

TABLE 4. Variables associated with combined event occurrence during follow-up in total population (n=110)

Univariate analysis

Multivariate analysis

OR (95% Cl) P OR (95% Cl) P
Diabetes 41 (1.5-11.3) .004 - -
Age>60 years 2.6 (1.1-6.1) .02 - -
Comorbidity 2.4 (1.0-5.5) .03 - -
Incomplete revascularization 4.2 (1.5-12.1) .005 - -
Catheterization EF<0.40 2.6 (1.1-6.0) .02 - -
Gated-SPECT EF<0.30 2.6 (1.1-6.0) .02 2.5 (1.2-4.8) .009

mean survival than all other patients: 33 months (95%
CI, 28-38), compared with 42 months (95% CI, 40-44
months); P=.002.

Variables associated to combined clinical
events (Table 4)

Univariate analysis of clinical characteristics evi-
denced that a history of diabetes (P=.004), <60 years
of age (P=.02) and comorbidity (P=.03) were associat-
ed to the incidence of combined events. Absence of
complete revascularization was associated significant-
ly with occurrence of an event (P=.005). An EF<0.40
was also related with event rate (P=.02). Finally,
EF<0.30 was the only gated-SPECT study variable to
be associated to a combined clinical event (P=.02).

Cox regression analysis for predicting combined
clinical events

Gated-SPECT EF<0.30 (OR=2.5; 95% CI, 1.2-4.8)
was the only independent variable associated to com-
bined clinical events.

Survival curves without events as per gated-
SPECT ejection fraction (Figure 3A)

The mean survival time free of clinical events was
28 months in patients with ventricular dysfunction
(95% CI, 23-32 months), compared with 36 months
(95% CI, 33-39 months) in patients with preserved
ventricular function (P=.007).
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Gated-SPECT determined ventricular function
associated with morbidity/mortality in
population without restenosis

The prognostic evidence of clinical, angiographic
and gated-SPECT variables was analyzed in the percu-
taneously revascularized population that did not pre-
sent clinical restenosis during follow-up (n=85). Pa-
tients with EF<0.30 had a significantly shorter survival
time (P<.001) and a shorter mean time free of events
(P=.001) (Figures 2B and 3B).

DISCUSSION

In the case of a revascularized ischemic heart dis-
ease population, gated-SPECT determination of left
ventricular EF previous to revascularization has an in-
dependent prognostic value. In our study, left ventricu-
lar dysfunction confirmed by gated-SPECT (SF<0.30)
was associated to higher morbidity/mortality despite
revascularization. Up to our knowledge, our study is
the first evaluation of the prognostic value of gated-
SPECT performed in a population of revascularized
coronary disease patients.

Included population morbidity/mortality
during follow-up

Mortality rates in our population were 6.4% to one
year. This value is higher than in randomized studies
that evaluate revascularization strategy benefits in is-
chemic heart disease.'**>?* Such a high mortality is at-

Rev Esp Cardiol 2003;56(3):281-8 285



Ruiz-Salmerén RJ, et al. Value of Gated-SPECT in Defining the Post-Revascularization Prognosis of Patients with Ischemic Cardiomyopaty

A Survival time
Total population (n=110)

1.0

0.8
£ o6/ b
E drnonn Gated-SPECT EF
R T EF<0.30
<
E 02 +
= o EF>0.30

0'0 T T T T +

0 10 20 30 40 50
Time, months

B Survival time
Population without restenosis (n=85)
1.0 —
B bbb
0.8 - ;
3 ¥ P=.0007
£ os]
s . Gated-SPECT EF
£ 044 "o EF<0.30
< H
E .""+
E 02 Al
=) o EF>0.30
O'O T T T T +
0 10 20 30 40 50
Time, months

Fig. 2. Kaplan-Meier survival curves without death events in presence or absence of severe ventricular dysfunction determined by gated-SPECT. A.
Total population analysis. B. Analysis of the population without clinical restenosis analysis.
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Fig. 3. Kaplan-Meier survival curves without combined clinical events grouped by the presence or absence of severe ventricular dysfunction deter-
mined by gated-SPECT. A. Total population analysis. B. Population without clinical restenosis analysis.

tributable to a higher prevalence of poor prognostic
factors in our population sample compared to other
studies: a history of previous necrosis in 80% of pa-
tients, comorbidity in one third and impaired ventricu-
lar function in more than one half.

Left ventricular function prognostic value

EF is a classical prognostic factor for ischemic heart
disease patients. Revascularization improves prognosis
of patients with left ventricular dysfunction,???*> al-
though ventricular dysfunction will continue to be a
risk factor, showing no differences if revascularization
was percutaneous or surgical.!®2

Although left ventricular dysfunction is unanimous-
ly considered an impaired prognosis indicator, there is
no agreement as to EF values that delimit impaired
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prognosis. In the isotopic ventriculography studies, the
cut-off values delimiting impaired prognosis were
0.50,° 0.40,41°0.355,% and 0.30° EF values.

In our population, the gated-SPECT baseline
EF<0.30 previous to revascularization confirmed a
five-fold death risk and doubled the combined event
risk during follow-up.

An adequate correlation between contrast ventricu-
lography and gated-SPECT for calculating EF has
been described.?””?® Despite this correlation, only the
gated-SPECT values were associated independently
to morbidity/mortality in our study. This gated-
SPECT superiority could be attributed to calculating
the EF differently than with the contrast ventriculog-
raphy Dodge method. The first approach uses bead
tracing produced by radio-isotopic activity in the my-
ocardial wall, whereas the second method assumes a
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geometric ellipsoid ventricle, which is not true in
some cases.

Baseline myocardial perfusion did not add
prognostic value to ventricular function in
gated-SPECT

A baseline perfusion score has been used for evalu-
ating myocardial perfusion, with values indicating
both severity and extension of the sestamibi captation
defects in gated-SPECT. As scan was performed at
rest, scores should correspond basically to the exten-
sion of the necrotic or severely hypoperfused my-
ocardium. The baseline perfusion score has been asso-
ciated significantly, although scarcely, with the EF. It
has been stated that the infarct size will condition mor-
tality in patients treated with thrombolysis,” although
a relation between the baseline perfusion score and
cardiac event appearance was not found in a similar
population.*® Our study has not found an association
between the baseline perfusion score and deaths or
events occurring during follow-up.

The number of asynchronous regions in the 3D left
ventricle representation is a gated-SPECT regional
wall motion score with similar meaning to the baseline
perfusion score, possibly indicating the extension of
necrotic or hibernated myocardium caused by severe
ischemia. In this case, a closer relation appeared be-
tween the asynchronous myocardium extension and
EF (r=0.59), and the number of asynchronous regions
was associated significantly, but not independently,
with mortality.

Limitations

Our study is subject to various limitations. Firstly,
the revascularized patients complying with the require-
ments for gated-SPECT study were not consecutively
included, as this depended on scintigraphy camera
availability. As the basis of our study is a gated-
SPECT protocol using rest scan, there is no informa-
tion available about induced ischemia extension or
myocardial viability, although these variables could
have added an independent value to the ventricular
function for prognostic prediction in our population.
Finally, not all the revascularized population under-
went an angiography during follow-up, so the poten-
tial effects of asymptomatic restenosis in patient prog-
nosis are unknown.

CONCLUSIONS

Our conclusion is that gated-SPECT studies are a
useful tool for predicting prognosis after revasculariza-
tion of ischemic heart disease patients, on the basis of
information they provide on the left ventricular func-
tion. Patients with EF<0.30 obtained by gated-SPECT

87

before revascularization presented a higher risk of
death and of combined events of death, non-fatal in-
farction or hospital re-admission due to cardiac rea-
sons, than patients with a preserved ventricular func-
tion, despite revascularization was performed with
success.
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