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Predictors for Indication to Catheterization after Myocardial Perfusion Gated Spect
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Abstract

Background: Patients with coronary artery disease with left ventricular dysfunction present higher mortality
and are the major beneficiaries of a myocardial revascularization procedure. A previous study showed that left
ventricular ejection fraction (LVEF) is a negative determinant for cardiac catheterization (CAT) after myocardial
perfusion scintigraphy (MPS).

Objective: To determine clinical and scintigraphic factors associated with cardiac catheterization (CAT) indication
in patients undergoing myocardial perfusion SPECT (MPS).Population: Patients consecutively submitted to PMC
in the period from March 2008 to December 2012.

Methods: All patients undergoing MPS during the study were recorded in a data bank, where epidemiological,
clinical and scintigraphic data (perfusion scores and LVEF) were recorded. Patients or their attending physicians
were contacted by phone semiannually for follow-up. For statistical analysis, univariate analyzes were performed
and variables were selected for inclusion in a logistic regression model.

Results: 5536 patients were submitted to MPS, of which 643 performed CAT after the examination. This group presentsa
higher prevalence of males, hypertensive, dyslipidemic and previously revascularized. Patients undergoing CAT have
angina more frequently, more extensive ischemia scores and lower LVEF. Only presence of angina (IC 95% 1.2 - 1.7,
p < 0.001) and extent of ischemia (95% CI 1.2 - 1.3, p < 0.001) were independent variables for CAT indication.

Conclusion: The presence of angina and the extent of ischemia were the main predictors for CAT post-MPS indication
while lower LVEF was not an independent predictor. (Int ] Cardiovasc Sci. 2017;30(6)504-509)

Keywords: Coronary Diseases; Ventricular Dysfunction, Left/mortality; Cardiac Catheterization; Myocardial/
diagnostic imaging.

Introduction to the patients. The subgroup of patients with reduced

LVEF and extensive CAD are the major beneficiaries

Chronic arterial disease (CHD) is a cause of high of revascularization. 467

morbidity and mortality. Studies have shown that patients

with lower ejection fraction have an increased risk of Although physical capacity, age, presence of other

annual mortality compared with those who maintain comorbidities are factors related to patient survival,

normal LVEF." Considering the increased risk of cardiac the most important prognostic factors are the extent

events in these patients, a careful analysis should be done
(area of ischemia , LVEF, age, comorbidities, etc.) to assess
risk vs. benefit that therapies*’ - cardiac revascularization
(surgical, percutaneous) and drug treatment - will bring

of ischemia and left ventricular ventricular function.
These are evaluated through myocardial perfusion
scintigraphy synchronized with the electrocardiogram
(Gated SPECT).
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The present study aims to determine the main clinical
and scintigraphic factors associated with the indication
of CAT in patients undergoing MPS.

Methodology

A total of 5536 adult patients who underwent MPS
because of clinical indication from March 2008 to
December 2012 were evaluated.

All data collected [among them, epidemiological,
clinical and scintigraphic data (perfusion scores and
LVEF)] were recorded in a database and patients or
their physicians were contacted every six months by
telephone for follow-up.

This study is in conformity with the ethical guidelines of
the Declaration of Helsinki of 1975 and all the participants
signed the Term of Free and Informed Consent.

Protocol of the study

A one-day protocol was performed, administering®®
mCi (185-222 MBq) of Tc-99m Sestamibi in the
resting phase and 18-20 mCi (666-740 MBq) in stress.
Initially, 24 patients (13 men) were selected for a pilot
study in which the total acquisition was made in
6 minutes in the listmode. The images were processed
using 1 to 6 minutes of the total time of acquisition and
then analyzed by 2 experienced observers who did not
know the time interval used for the reconstruction,
in turn their analyzes were evaluated resulting in
satisfactory agreement. The study protocol, both for the
stress phase and for rest in the MPS, was defined in a
consensual way by the observers.

All patients underwent the 1-day rest/stress protocol
with Tc-99m sestamibi. Ten minutes after intravenous
injection of the radiotracer, the images were acquired
supine. The second phase of the test was stress,
performed with an ergometric or pharmacological test.
Immediately after the stress phase the supine and prone
images began to be acquired. The CZT camera (Discovery
NM 530c, GE Healthcare, Haifa, Israel) was equipped
with multiple pinhole collimators and 19 fixed cadmium
and zinc telluride detectors and 19 cardiac images were
simultaneously displayed. Each detector had 32 x 32 matrix
and 5mm thick pixels (2.46 x 2.46 mm). The system
structure allows high-definition images of volumes in 3D
by all detectors (quality field-of-view), where the patient's
heart has to be centered. Once the acquisition was started,
there was no movement of the detector or the collimator.

Images Interpretation

Allimages were interpreted by consensus of two experienced
observers. Processing was performed through Evolution for
Cardiac® software. The images were reconstructed without
attenuation or dispersion correction. The short and long,
vertical and horizontal axes, as well as polar maps, were
generated and interpreted in a video monitor.

The semiquantitative visual interpretation of perfusion
defects was performed using a 17-segment model in
accordance with the recommendations of the American
Society of Nuclear Cardiology and the American Heart
Association.® Each segment of the myocardium was
analyzed and scored by consensus of 2 observers,
According to the level of radiopharmaceutical uptake on a
scale of zero to five points (0 = normal perfusion, 1 = mild
defect, 2 = moderate defect, 3 = severe defect, 4 = no
uptake). The summed stress score (SSS) was obtained
by summing the points of the 17 segments in the stress
images. Summated rest score (SRS), obtained by summing
the scores of the 17 segments in the resting images and
the summed difference score (SDS), by the sum of the
differences between the stress and rest scores (SSS - SRS).

Post-stress gated images on the short axis were
processed using the gated SPECT software (Cedars-Sinai
Medical Center, Los Angeles, California), left ventricular
ejection fraction, final systolic and diastolic volume were
automatically calculated.

Statistical analysis

Kolmogorov-Smirnov test was used to evaluate the
presence of normal distribution of the studied variables.
In the univariate analysis the continuous variables
were expressed as means and standard deviations.
They were compared by the independent Student's t
test or ANOVA (those with normal distribution) or the
Wilcoxon test (those with non-normal distribution).
Categorical variables were expressed as proportions and
compared using the chi-square test. Multivariate logistic
regression was used to evaluate predictors of cardiac
catheterization. The value of p < 0.05 was considered
statistically significant. Statistical analysis was performed
using statistical software SPSS 17.0, Chicago Illinois.

Results

Of the 5536 patients undergoing MPS between March
2008 and December 2012, 643 (11.6%) underwent CAT
after myocardial scintigraphy.
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The baseline and scintigraphic characteristics of the
two groups (without and with post-MPS CAT) are
presented in Table 1.

Patients undergoing CAT were more frequently males
with angina, hypertension, dyslipidemia, diabetes,
previous MI and had been submitted to percutaneous
transluminal coronary angioplasty or previous surgical
myocardial revascularization.

The analysis of the continuous variables of the two
groups reveals that the group that went to the post-MPS
catheterization were older, with higher perfusion
scores and lower LVEF when compared to group 1.
In the multivariate analysis, the presence of typical pain
(IC95% 1,2 - 1,7; p < 0,001), diabetes, past angioplasty
and ischemia extension (95% CI 1.2 - 1.3; p < 0.001) were
independent variables for CAT indication (Table 2).

Discussion

The studies showed the important role of MPS not only
as a diagnostic test for CAD, but as an important role in

risk stratification and therapeutic decision-making.*!!
According to the latest guideline of the European Society
of Cardiology, revascularization is recommended in cases
in which the ischemic area of the left ventricle is greater
than 10% (Class I, level of evidence B).1>13

Although the percentages of ischemia are more
understandable for cardiologists, it should be noted that
these are obtained automatically and with recognized
limitations to obtain them. The scores obtained with
the participation of the specialist express much more
accurately the interpretation of the test. That is why we
chose to use them.

Bateman et al.’ in their study performed
4,162 myocardial scintigraphy in 3,374 patients during
26 consecutive months, 60% of the exams presented
some degree of myocardial reversibility. The likelihood
of catheterization was increased by eight fold in studies
demonstrating reversibility, when it was associated
with the high risk criteria (multi-vessel or left anterior
descending reversal and abnormal radiotracer uptake in
the lungs) the likelihood that these patients were referred

Table 1 — Demographic and scintigraphic characteristics of the groups that performed or did not perform post-MPS CAT

Patients without post CAT

Patients with post CAT

Characteristics p— B p-value
Age 62.8+12.3 63.8+10.7 <0.01
Male 2692 (55%) 403 (62.7%) <0.05
Asymptomatic 3136 (64.1%) 355 (55.2%) <0.05
Typical Pain 172 (3.5%) 68 (10.6%) <0.001
Atypical Pain 1585 (32.4%) 220 (34.2%) =0.124
Previous AMI 412 (8.4%) 106 (16.5%) <0.01
SAH 2977 (60.9%) 442 (69 %) <0.05
DM 1029 (21%) 196 (30.5%) <0.001
Dyslipidemia 2371 (48.5%) 376 (58.5%) <0.01
Previous PTCA 802 (16.4%) 204 (31.7%) <0.001
Previous MRV 409 (8.4%) 75 (11.7%) <0.01
SSS 2.7+4.7 6.4+6.3 <0.001
SRS 20+39 32+42 <0.001
SDS 0.6+19 32+42 <0.001
LVEF 59.2+10.9 549+12.1 <0.001

AMI: acute myocardial infarction; SAH: systemic arterial hypertension; DM: diabetes mellitus; Percutaneous transluminal coronary angioplasty;
MRYV: myocardial revascularization; SSS: added stress score; SRS: rest score; SDS: sum difference score; LVEF: left ventricular ejection fraction.
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Table 2 — Independent predictors of CAT post-MPS

Characteristics Wald p-value Risk Ratio (95% CI)
Age 1,970 0,258 09(09-1,1)
Typical Pain 22,124 0,000 2,2(1,2-1,7)
Previous AMI 0,479 0,489 0,9 (0,6-1,1)
SAH 1,787 0,181 0,8(0,7-1,0)
DM 11,907 0,001 14(1,1-17)
Dyslipidemia 12,742 0,000 14(1,1-1,6)
Previous PTCA 25,780 0,000 1,7(1,4-22)
Previous MRV 3,649 0,056 1,3(09-1,8)
SDS 272,341 0,000 1,3(1,2-1,3)
LVEF 7,915 0,090 0,9(0,9-1,1)

CI: confidence interval; AMI: acute myocardial infarction; SAH: systemic arterial hypertension; DM: diabetes mellitus; Percutaneous transluminal
coronary angioplasty; MRV: myocardial revascularization; SDS: sum difference score; LVEF: left ventricular ejection fraction.

for angiography increased 20-fold. The scintigraphic
findings were the most important factors at the time
of the therapeutic decision, supplanting the clinical
characteristics of the patients. In another study™ the
determining factors for post-myocardial scintigraphy
catheterization were the extent of ischemia and the
significant drop in ejection fraction.

Hachamovitch et al.'> demonstrated in their study,
with 3,369 patients, that the indication for CAT
and MRV could be explained by the percentage of
myocardial ischemia and the ejection fraction. CAT
rates increased with LVEF decline and in the presence
or absence of ischemia (mild to moderate). However, in
patients with severe ischemia the number of CATs
decreased proportionally with the drop of the ejection
fraction. In our group, we evaluated 5,536 patients, of
whom 643 were taken to CAT. These presented more
angina and greater area of ischemia. The left ventricular
ejection fraction did not significantly influence the
catheterization indication.

Our study provides additional information to
demonstrate that the LVEF of the MPS did not
contribute significantly in our environment for the
decision to indicate the catheterization. Determining the
reason for this and the impact on patient survival needs
to be established.

Study Limitations

The main limitation is due to the design of the study,
since the patients come to perform the examination by
medical indication and not by their real distribution in
the population, and therefore we cannot extrapolate
the results found. In addition, this is a study conducted
in a single center, so more studies should be done to
confirm their findings.

Conclusions

The presence of angina and the extent of ischemia
were the main determinants for indication of
catheterization in patients undergoing myocardial
perfusion scintigraphy in our setting, while LVEF was
not an independent predictor.
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