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Abstract

Background: Cardiovascular disease is a leading cause of death in the world and in Brazil. Myocardial scintigraphy is 
an important noninvasive method for detecting ischemia in symptomatic patients, but its use in asymptomatic ones or 
those with atypical symptoms is yet to be defined.

Objective: To verify the presence of major cardiac events in asymptomatic patients or those with atypical symptoms 
(atypical chest pain or dyspnea) that underwent myocardial scintigraphy (MS), over a period of 8 years. Secondary 
objectives were to identify cardiac risk factors associated with myocardial scintigraphy abnormalities and possible 
predictors for major cardiac events in this group.

Methods: This was a retrospective, observational study using the medical records of 892 patients that underwent myocardial 
scintigraphy between 2005 and 2011 and who were followed until 2013 for assessment of major cardiac events and risk 
factors associated with myocardial scintigraphy abnormalities. Statistical analysis was performed by Fisher’s exact test, 
logistic regression and Kaplan-Meyer survival curves, with statistical significance being set at p ≤ 0.05.

Results: Of the total sample, 52.1% were men, 86.9% were hypertensive, 72.4% had hyperlipidemia, 33.6% were diabetic, 
and 12.2% were smokers; 44.5% had known coronary artery disease; and 70% had high Framingham score, 21.8% had 
moderate and 8% had low risk. Of the myocardial scintigraphies, 58.6% were normal, 26.1% suggestive of fibrosis and 
15.3% suggestive of ischemia. At evolution, 13 patients (1.5%) had non-fatal myocardial infarction and six individuals (0.7%) 
died. The group with normal myocardial scintigraphy showed longer period of time free of major cardiac events, non-fatal 
myocardial infarction (p = 0.036) and death. Fibrosis in the myocardial scintigraphy determined a 2.4-fold increased risk of 
non-fatal myocardial infarction and five-fold higher risk of death (odds ratio: 2.4 and 5.7, respectively; p = 0.043).

Conclusion: The occurrence of major cardiac events in 8 years was small. Patients with fibrosis at MS had more major 
events, whereas patients with normal MS result had fewer major cardiac events, with higher survival. (Arq Bras Cardiol. 
2015; [online].ahead print, PP.0-0)
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Introduction
Cardiovascular diseases are the leading cause of death 

worldwide, with ischemic heart disease and cerebrovascular 
accident (CVA) being the most frequent1.

The incidence of coronary artery disease (CAD) is increasing 
worldwide, being the second leading cause of death in Brazil, 
with a mean of 80,000 deaths per year. Its prevalence in 
the adult population is estimated at 5-8%2. According to the 
Department Informatics of the Brazilian Unified Health System 
(DATASUS), in 2010, ischemic heart disease accounted for 
210,046 hospital admissions in Brazil and 29% of deaths 

(99,408 deaths or 55.11 deaths/100,000 inhabitants)3,4, 
corresponding to a burden of R$ $ 1.9 billion, or 19% of the 
total cost with hospitalizations5.

Due to the epidemiological importance of CAD, 
appropriate risk stratification strategies are needed to establish 
better cost-effectiveness and safety of preventive treatments, 
as well as request for additional tests.

The clinical manifestation of coronary heart disease is the 
result of the imbalance between myocardial oxygen supply 
and consumption. The subjective description of angina may 
make symptom interpretation difficult and, therefore, the 
clinical diagnosis. Thus, objective ischemia tests can confirm 
the diagnostic hypothesis and assess CAD severity6.

Myocardial scintigraphy (MS) is a cornerstone in the 
evaluation of patients with suspected CAD due to its high 
diagnostic accuracy, as well as being able to define the extent, 
severity and location of myocardial perfusion abnormalities, 
greatly assisting in clinical management7.

The technique uses electromagnetic gamma radiation 
to obtain images. Radioactive isotopes are injected into the 
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patient and, due to affinity for the myocardium, they bring 
perfusion and/or metabolic information. After the radiotracer 
injection, it is possible to indirectly assess blood flow and 
myocardial flow reserve in a non-invasive manner8,9.

Currently, there is strong evidence for using MS in the 
diagnosis, follow-up, risk stratification and prognosis of 
symptomatic patients with known or suspected CAD. 
However, MS indication in asymptomatic patients or patients 
with atypical symptoms, even with known CAD, is yet to 
be defined, since in addition to the fact that benefits in this 
population are not fully established, the examination involves 
the inherent risks of physical or pharmacological stress, as well 
as exposure to ionizing radiation10,11.

The objective of this study was to identify, in asymptomatic 
patients or patients with atypical symptoms submitted to 
MS, the occurrence of events such as death and acute 
myocardial infarction (AMI), occurring in up to 8 years. 
Secondary objectives were to define the time free of events 
such as death and AMI after normal MS in asymptomatic 
patients or patients with atypical symptoms; to identify risk 
factors associated with alterations in myocardial perfusion 
scintigraphy; to identify risk factors that are independent 
predictors of death and nonfatal AMI in this group of patients.

Methods
Retrospective, observational study carried out by the 

data analysis of medical records in a group of asymptomatic 
patients with cardiovascular symptoms or those considered to 
be atypical, with previously known CAD or not.

All patients underwent MS at Instituto Dante Pazzanese 
de Cardiologia from December 2005 to June 2011. 
Patients were followed for the period from the date of the 
examination until July 2013, to verify the occurrence of 
nonfatal myocardial infarction or death. All patients were 
analyzed for the presence of systemic arterial hypertension 
(SAH), dyslipidemia, smoking status, occlusive peripheral 
arterial disease (OPAD) and / or carotid disease, diabetes 
mellitus, chronic renal failure (CRF), ischemic cerebrovascular 
accident (iCVA), previously known CAD, Left Ventricular 
Ejection Fraction (LVEF) < 50%, family history of coronary 
heart disease, type of stress used at the MS (exercise stress 
or pharmacological stress test with dipyridamole), and 
presence of alteration suggestive of ischemia in the exercise 
test performed prior to the MS.

Patients were also classified as having high, intermediate 
and low cardiovascular risk, according to the Framingham 
score. A patient was considered hypertensive if he/she 
required the use of one or more antihypertensive drugs 
and through the criteria used in the VI Brazilian Guidelines 
on Hypertension of the Brazilian Society of Cardiology11; 
and was considered dyslipidemic according to the 
criteria of the IV Brazilian Guidelines on Dyslipidemia 
and Atherosclerosis Prevention of the Department of 
Atherosclerosis of the Brazilian Society of Cardiology12.  
A patient was considered diabetic when he or she required 
the use of one or more oral hypoglycemic agents and/or  
insulin and no patients with metabolic syndrome were 
included. The presence of CRF was defined if the 

patient had creatinine clearance < 90 mL/min; LVEF 
was determined by Doppler echocardiogram performed 
at most three months before the MS with no procedures 
between the methods.

MS was performed using 99mTc-sestamibi as the radiotracer 
and according to the standard protocol of 1 or 2 days, 
with the stress test (exercise or pharmacological test) being 
the basal stage, being performed on the same day or on 
subsequent days.

Inclusion criteria were patients submitted to MS that 
did not show any cardiac symptom from the date of the 
examination request by the requesting clinician to the date 
when the MS was performed; and those with symptoms 
considered atypical by the clinician that requested the 
examination, as they did not meet the classic characteristics 
described, such as angina (retrosternal pain, triggered by 
exertional or emotional stress, with relief at rest or nitrate) 
or that had symptoms suggestive of ischemic equivalent 
(dyspnea). Most of the patients had other cardiac symptoms 
that were poorly characterized and uncharacteristic for 
ischemic heart disease.

Exclusion criteria were patients with chest pain suggestive 
of ischemic heart disease, dyspnea or symptoms suggestive 
of ischemic equivalent, or electrocardiogram suggestive 
of ischemia from the date of the MS request until its 
performance; and patients with incomplete data during the 
review of medical records.

The MS were analyzed by two specialists in nuclear medicine 
and a third expert was called in to analyze the images, when 
there was disagreement. The images were analyzed qualitatively 
only by the presence or absence of low radiotracer uptake in 
the myocardium in the 17 analyzed segments.

The equipment used for image acquisition was the 
Millennium VG gamma camera (GE Medical Systems, 
Milwaukee, United States), with two scintillation detectors, 
angled at 90°, with parallel hole collimators, high resolution 
and low energy. Information acquired was processed in a 
Xeleris workstation.

MS was performed associated with physical exertion with 
exercise testing or pharmacological stimulation through 
dipyridamole infusion, according to clinical indication. 
Bruce and modified Bruce protocols were used at the 
exercise testing, with anti-ischemic medications being 
withdrawn according to standardized recommendations 
from the nuclear medicine department.

The clinicians of the institution were aware of the 
drug withdrawal for the test and, when they did not wish 
the medication to be withdrawn they requested that the 
evaluation should be performed while on medication, in 
the medical request form. The following were considered 
as ischemic myocardial response criteria to the physical 
stress test, as standardized in the literature: the presence 
of ST‑segment depression ≥ 1.5 mm during or after 
exercise, when compared to baseline, with slow ascending 
morphologies (analyzed at point Y), horizontal (analyzed at 
point J) or descending (analyzed at point J), or the presence 
of clinical signs/symptoms suggestive of ischemia, according 
to the known classical and standardized criteria13.
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Table 1 – Prevalence of cardiovascular risk factors

Variables Yes
n (%)

Systemic arterial hypertension 757 (86.9)

Dyslipidemia 631 (72.4)

Smoking 106 (12.2)

OPAD/ carotid disease 58 (6.7)

Diabetes mellitus 293 (33.6)

CRF 37 (4.2)

iCVA 48 (5.5)

Previous CAD 388 (44.5)

LVEF < 50% 86 (9.9)

Family history of CAD 101 (11.6)

OPAD: Occlusive peripheral arterial disease; CRF: Chronic renal failure; 
iCVA: Ischemic cerebrovascular accident; CAD: Coronary artery disease; 
LVEF: Left ventricular ejection fraction.

For the pharmacological test, dipyridamole was infused at 
a dose of 0.56 mg /kg/ min during a total time of 4 minutes.  
A dose of 20 mCi or 740 MBq of 99mTc-MIBI was administered 
in the second minute after the dipyridamole infusion was 
finished, considered as the moment of maximum hyperemia. 
As interpretation criteria of electrocardiographic response 
to dipyridamole, used for the characterization of the 
ischemic response, the presence of horizontal depression, 
slowly ascending or descending ST segment ≥ 1.0 mm (or 
intensification of depression = 1.0 mm) was considered 
suggestive of ischemia, measured at the J point in the horizontal 
and descending morphologies, and at the Y point, in the slow 
ascending morphology. Typical chest pain and/or other clinical 
manifestations suggestive of coronary heart disease were also 
considered suggestive of ischemia, according to known classical 
and standardized criteria13.

The present study only analyzed the presence or absence 
of alterations in the functional tests that were suggestive of 
ischemia and prognostic scores were not calculated.

The images were processed using the dedicated software 
QGS, also known as Cedars-Sinai software, obtaining 
tomographic cuts in the vertical plane, according to the 
smallest cardiac axis, in the vertical plane, according to the 
greatest axis and in the horizontal plane, according to the 
greatest axis. The cuts of the two phases were paired to allow 
a cut-to-cut comparison of the radioactive concentration at 
stress and at baseline.

Image processing synchronized with the ECG provided 
the reproduction of cardiac wall contractions, in addition 
to indices of systolic and diastolic volumes and LVEF; 
it was possible to visualize the heart dynamics in both 
views, as well as of a three-dimensional representation 
of the left ventricle.

According to the department routine, the criteria for the 
analysis of myocardial perfusion images were visual and 
qualitative evaluations of the radiotracer concentration 
in the different myocardial segments (17 segments), 
comparing cut-by-cut the images of the stress phase with 
the corresponding baseline ones. The following factors 
were considered in the qualitative analysis of myocardial 
perfusion: homogeneity or heterogeneity of the radiotracer 
concentration in myocardial segments; extension of 
radiotracer concentration defects in the myocardial 
segments; and intensity of the relative low uptake of the 
radiotracer in the myocardial segments. However, for this 
study, we took into account only the presence or absence 
of perfusion abnormalities.

MS was considered normal if the radiotracer concentration 
was homogeneous in both phases (basal and stress); 
suggestive of ischemia, if the low uptake was reversible after 
stress; suggestive of fibrosis, if the low uptake was fixed after 
the stress phase in relation to baseline; and suggestive of 
ischemia and fibrosis, if there was fixed and reversible low 
uptake of the radiotracer in one or more myocardial segments 
at the baseline and stress phases.

Statistical analysis was performed using the Statistical 
Package for Social Sciences (SPSS), and Pearson’s chi-square 
test and Fisher’s test were used, with statistical significance 

being set at p < 0.05. Moreover, logistic regression analysis 
of the clinical and epidemiological characteristics and 
risk factors was performed and the event-free survival 
Kaplan-Meier curve was constructed.

This study was submitted to the Research Ethics Committee, 
with Certificate Presentation for Ethics Appreciation (CAAE: 
20702313500005462).

Results
A total of 892 patients were analyzed, characterized 

as asymptomatic or with atypical cardiac symptoms, who 
were submitted to MS from December 2005 to June 2011. 
Twenty-one patients were excluded due to inconclusive 
information in medical records or loss to follow-up during 
the study period, thus totaling 871 patients.

Of patients without known CAD (483 patients), 
449 patients were completely asymptomatic since the 
consultation when MS was requested and 34 patients had 
symptoms considered atypical for CAD. Of the patients with 
known CAD (388 patients), 368 were totally asymptomatic 
since the consultation when MS was requested and 20 had 
atypical symptoms (p = 0.059).

After statistical analysis of the collected data, it was 
observed equivalence between the genders, with a prevalence 
of 454 (52.1%) male patients.

The Framingham score was applied to all assessed 
patients, with 611 (70.1%) being classified as having high 
cardiovascular risk, 190 (21.8%) as intermediate risk and 
70 (8%) as low risk.

The prevalence of all analyzed variables with their respective 
percentages is shown in Table 1, depicting a large number of 
hypertensive (86.9%) and dyslipidemic (72.4%) patients.

When evaluating the MS characteristics, it was observed that 
of the examinations performed, 385 (44.2%) were submitted 
to physical stress through exercise test and 486 (55.8%) 
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Table 2 – Analysis of the results of altered ischemia-inducing tests 
and results of myocardial scintigraphy (MS)

Result Yes
n (%)

Altered ischemia-inducing test 189 (21.7)

Normal MS 511 (58.6)

Fixed low uptake 227 (26.1)

Reversible low uptake 133 (15.3)

Altered ischemia-inducing test: suggestive of ischemia.

Table 3 – Analysis on the association between clinical variables, risk factors, functional test results, events at the follow-up and normal 
myocardial scintigraphy (MS)

Variables Normal MS
n (%) p value OR 95%CI

Systemic arterial hypertension 463 (86.5) 0.757 0.919 0.611-1.381

Dyslipidemia 377 (70.5) 0.102 0.770 0.565-1.051

Smoking 61 (11.4) 0.396 0.832 0.551-1.256

OPAD/ carotid disease 35 (6.5) 0.889 0.953 0.553-1.642

Diabetes mellitus 173 (32.3) 0.338 0.860 0.649-1.147

CRF 16 (3) 0.250 0.462 0.238-0.899

iCVA 13 (2.4) < 0.0001 0.214 0.112-0.411

Previous CAD 147 (27.5) < 0.0001 0.149 0.110-0.202

LVEF < 50% 15 (2.8) < 0.0001 0.108 0.061-0.192

Family history of CAD 74 (13.9) 0.009 1.841 1.158-2.927

Altered ischemia-inducing test 102 (19.1) 0.018 0.674 0.487-0.934

AMI 4 (0.7) 0.04 0.274 0.840-0.896

Death 1 (0.2) 0.034 0.124 0.014-1.066

OR: Odds ratio; 95% CI: 95% confidence interval; OPAD: Occlusive peripheral arterial disease; CRF: Chronic renal failure; iCVA: Ischemic cerebrovascular accident; 
CAD: Coronary artery disease; LVEF: Left ventricular ejection fraction; AMI: Acute myocardial infarction.

were performed with pharmacological stimulation, through 
dipyridamole administration. At the ischemia-inducing tests 
for the MS, of the 871 tests analyzed, 189 (21.7%) showed 
abnormalities suggestive of ischemia due to the presence of ECG 
alterations and / or symptoms suggestive of ischemia.

The prevalence of normal MS, fixed low uptake 
suggestive of fibrosis and reversible low uptake suggestive 
of ischemia in the assessed patients was 511 individuals 
(58.6%), 227 (26.1%) and 133 (15.3%), respectively. 
Table 2 shows the prevalence of the results obtained by 
scintigraphy, including the ischemia-inducing test.

Statistical analysis of the association between the 
clinical and epidemiological variables and the result of 
the MS was performed, which were described as normal, 
with fixed or reversible low uptake. The results are shown 
in Tables 3 to 5.

Patients with CRF, ischemic CVA, previous known CAD and 
LVEF < 50% showed a greater association with MS suggestive 
of fibrosis, with statistical significance (Table 4).

When assessing the primary endpoint, patients with fixed 
low uptake had an increased chance of developing AMI 
during the analyzed period that was 2.4-fold higher than 
patients with normal MS, but without statistical significance. 
When evaluating the occurrence of death, of the six recorded 
deaths, four had MS with fixed low uptake, with a more than 
5-fold higher chance of having this outcome, with statistical 
significance (odds ratio - OR: 5.958; 95% confidence interval 
- 95%CI: 1.047 to 31.651; p = 0.043) (Table 4).

In the group of patients that had MS with reversible low 
uptake suggestive of ischemia, the analysis of the variables 
showed that diabetes mellitus, previous known CAD and 
altered ischemia-inducing test (suggestive of ischemia) 
were associated with the development of reversible low 
uptake, which was statistically significant, with p < 0.05. 
The incidence of death and AMI was not statistically 
significant for this group of patients (Table 5).

In the independent analysis of variables, for the 
occurrence of death and AMI it was observed that CRF and 
LVEF < 50% were predictors for the occurrence of death 
was statistically significant, with p = 0.001 and 0.031, 
respectively. The presence of factors such as smoking 
and LVEF < 50% was an independent predictor for the 
occurrence of AMI, with p = 0.037 and 0.039, respectively.

Figure 1 shows the Kaplan-Meier curve for the presence of CRF 
and LVEF < 50% for the outcome of death. Figure 2 shows the 
Kaplan-Meier curve for the presence of smoking and LVEF < 50% 
for the occurrence of AMI.

During the study period, 13 cases of AMI were obtained, 
of which four (30.8%) in the normal MS group, six (46.2%) in 
the MS group with fixed low uptake and three (23.1%) in MS 
group with reversible low uptake.
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Table 5 – Analysis of the association between clinical variables, risk factors, functional test result, events in the follow-up and myocardial 
scintigraphy (MS) with reversible low uptake suggestive of ischemia

Variables Ischemia MS
n (%) p value OR 95%CI

Systemic arterial hypertension 122 (91.7) 0.093 1.799 0.938-3.450

Dyslipidemia 103 (77.4) 0.172 1.366 0.882-2.114

Smoking 16 (12) 1.000 0.985 0.558-1.736

OPAD/ carotid disease 7 (5.3) 0.574 0.748 0.332-1.686

Diabetes mellitus 55 (41.4) 0.046 1.481 1.015-2.162

CRF 7 (5.3) 0.487 1.311 0.564-3.050

iCVA 9 (6.8) 0.534 1.303 0.615-2.2753

Previous CAD 84 (63.2) < 0.001 2.447 1.671-3.584

LVEF < 50% 18 (13.5) 0.153 1.542 0.885-2.689

Family history of CAD 13 (9.8) 0.557 0.799 0.432-1.476

Altered ischemia-inducing test 51 (38.3) < 0.001 2.704 1.821-4.016

AMI 3 (2.3) 0.432 1.680 0.456-6.187

Death 1 (0.8) 1.000 1.111 0.124-9.582

OR: Odds ratio; 95% CI: 95% confidence interval; OPAD: Occlusive peripheral arterial disease; CRF: Chronic renal failure; iCVA: Ischemic cerebrovascular accident; 
CAD: Coronary artery disease; LVEF: Left ventricular ejection fraction; AMI: Acute myocardial infarction.

Six deaths were recorded, of which three were of cardiac origin. 
Of these three, two (33.3%) belonged to the fixed low uptake and 
one (16.7%) to the reversible low uptake group. The other three 
deaths were of noncardiac origin, with two (33.3%) in the fixed low 
uptake group and one (16.7%) in the normal scintigraphy group.

During the mean follow-up of nearly 8 years, patients with 
normal MS showed better survival rates free of events such 
as death and AMI, when compared to that of patients with 
altered MS, with statistical significance, as demonstrated by 
the Kaplan-Meier curves (Figure 3).

Table 4 – Analysis of association between clinical variables, risk factors, functional test result, events at the follow-up and myocardial 
scintigraphy (MS) with fixed low uptake suggestive of fibrosis

Variables MS fibrosis
n (%) p value OR 95%CI

Systemic arterial hypertension 194 (85.5) 0.492 0.846 0.547-1.309

Dyslipidemia 168 (74) 0.604 1.113 0.790-1.568

Smoking 30 (13.2) 0.557 1.138 0.724-1.790

OPAD/ carotid disease 20 (8.8) 0.162 1.541 0.877-2.208

Diabetes mellitus 75 (33) 0.870 0.964 0.699-1.329

CRF 17 (7.5) 0.007 2.526 1.299-4.912

iCVA 29 (12.8) < 0.001 4.818 2.644-8.786

Previous CAD 181 (79.7) < 0.001 8.307 5.776-11.947

LVEF < 50% 60 (26.4) < 0.001 8.540 5.227-13.952

Family history of CAD 17 (7.5) 0.0290 0.539 0.312-0.929

Altered ischemia-inducing test 40 (17.6) 0.092 0.771 0.482-1.047

AMI 6 (2.6) 0.113 2.471 0.821-7.430

Death 4 (1.8) 0.043 5.758 1.047-31.651

OR: Odds ratio; 95% CI: 95% confidence interval; OPAD: Occlusive peripheral arterial disease; CRF: Chronic renal failure; iCVA: Ischemic cerebrovascular accident; 
CAD: Coronary artery disease; LVEF: Left ventricular ejection fraction; AMI: Acute myocardial infarction.
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Discussion
Recent publications have sought to identify subgroups 

of asymptomatic patients that could benefit from the MS 
for the detection of ischemia, such as those with early 
CAD family history and patients with anginal equivalent, 
OPAD, erectile dysfunction, chronic renal failure and type 2 

diabetes. However, the evidence for MS indication in these 
subgroups is still scarce10.

The American Society of Nuclear Cardiology (ASCN)9 
recommends the performance of MS when screening for 
coronary disease in the following asymptomatic patient 
subgroups: those with high cardiovascular risk by the ATP III 

Figure 1 – Kaplan-Meier curves for the occurrence of death vs. chronic renal failure (CRF) and vs. left ventricular ejection fraction (LVEF) < 50%.

Event-free survival curve

0 No CRF
1 CRF

p = 0.001

1.0

0.4

0.6

0.0

0.8

0.2

0 15001000 2500 3000
Cumulative survival x time

500 2000

0 LVEF > 50%
1 LVEF < 50%

p = 0.031

Event-free survival curve

1.0

0.4

0.6

0.0

0.8

0.2

0 15001000 2500 3000
Cumulative survival x time

500 2000

117



Original Article

Smanio et al.
Myocardial perfusion without typical symptoms events

Arq Bras Cardiol. 2015; 105(2):112-122

Figure 2 – Kaplan-Meier curves for the occurrence of acute myocardial infarction (AMI) and vs. smoking (SMK) vs. left ventricular ejection fraction (LVEF) <50%.
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criteria; those with Agatston calcium score > 400; diabetics; 
patients with CRF; patients with incomplete myocardial 
revascularization; and as follow-up in patients with myocardial 
revascularization, 5 years after the surgery.

The results obtained in our study showed that MS should 
be performed in patients with high pretest probability, even 
without symptoms considered typical of ischemia, whether 

they have known coronary disease or not, as their outcome, 
when normal, is associated with low prevalence of major 
events in the follow-up.

The safety period after the performance of MS with normal 
result was well evaluated in a meta-analysis that included 17 studies 
with 8,008 patients, which showed that a normal MS result had 
a high negative predictive value for cardiac events for 3 years14.
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A study published by Ottenhouf et al.15 evaluated 
261 patients with known CAD and normal myocardial 
perfusion scintigraphy, who were followed for a mean period 
of 12 years, assessing as primary endpoint of death from all 
causes, cardiac death and AMI and / or cardiac death. They 

also analyzed independent predictors for the occurrence 
of events during this period. The results showed 94 (36%) 
deaths, 26 (10%) due to cardiac causes and 15 (6%) due to 
AMI; of the risk factors, age and diabetes were predictors for 
the event death from all causes, with statistical significance 

Figure 3 – Event curves (acute myocardial infarction and death) in patients with normal or abnormal myocardial scintigraphy (MS).
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(OR: 1.05; 95% CI: 1.03 to 1.07; p < 0.05; and OR: 2.13; 
95%CI: 1.23 to 3.71; p < 0.05, respectively).

Age and male gender were predictors for cardiac death, 
also with statistical significance (OR: 1.05; 95% CI: 1.01-1.10; 
p < 0.05; and OR: 2.45; 95% CI: 1.07 to 5.64; p < 0.05, 
respectively). Diabetes was associated with the occurrence of 
cardiac death and / or AMI, also with statistical significance (OR: 
2.34; 95% CI: 1.03 to 5.30; p < 0.05). In the same study, the 
normal MS was associated with a lower probability of death 
from all causes, cardiac death and AMI and/or cardiac death, 
with annual event rates of 3.2, 0.9 and 1.2%, respectively.

Schinkel et al.16, in another recent study, evaluated 
233 patients with suspected or known CAD who underwent 
MS with 99mTc-setamibi and had normal myocardial 
perfusion. They were followed for a mean of 15.5 years 
for the occurrence of death from all causes, cardiac death, 
AMI, and major cardiac events, defined as the occurrence 
of cardiac death, myocardial infarction and need for 
myocardial revascularization. Among the 233 patients, there 
were 41 (18%) deaths from all causes, of which 13 were 
cardiac deaths; 18 (8%) had AMI; and 47 (20%) required 
myocardial revascularization, of which 7% were submitted 
to cardiac surgery and 13% to PCI. The event annual rates 
for death from all causes, cardiac death and / or AMI and 
the presence of major cardiac events were 1.1, 0.3, 0.7 and 
1.8%, respectively.

Factors such as age, male gender and diabetes were 
independent predictors for the occurrence of death 
from all causes, with statistical significance (OR: 1.06; 
95% CI: 1.04-1.09; p < 0.001; OR; 2.70; 95% CI: 1.45 to 5.03; 
p = 0.002; and OR: 3.06; 95% CI, 1.22 to 7.65; p = 0.02, 
respectively). Factors such as male gender and diabetes were 
also independent predictors for the occurrence of major cardiac 
events with statistical significance (OR: 2.61; 95% CI: 1.11 
to 6.14; p = 0.03; and OR: 6.93; 95% CI: 2.18 to 22.04, 
p = 0.01, respectively). It was concluded that patients with 
known or suspected CAD showed a favorable outcome during 
the analyzed period, especially during the first 5 years.

In comparison, this study showed normal MS in 511 patients 
(58.6%); 388 (44.5%) of them had known CAD, 293 (33.6%) 
patients had diabetes mellitus and 611 (70%) were classified 
as high risk by the Framingham score. Nevertheless, the group 
with normal MS showed lower probability of events such as 
death (p = 0.019) and AMI (p = 0.036) during the analyzed 
period with statistical significance, suggesting that patients 
with normal MS, even though they are at high cardiovascular 
risk, are less likely to have major events in the follow-up over 
a mean period up to 8 years.

In this study, when analyzing which variables were 
independent predictors of events such as death and AMI, 
it was verified that the presence of CRF and LVEF < 50% 
were risk factors associated with death, with statistical 
significance, with p = 0.001 and p = 0.031, respectively. 
For the occurrence of AMI, risk factors such as smoking and 
LVEF < 50% were associated with higher probability of this 
event, also with statistical significance, with p = 0.037 and 
0.039, respectively.

It was also observed that patients with fixed low uptake 
in the MS showed higher probability of death outcome, with 
p = 0.043. Risk factors such as CRF, previous CVA, known 
CAD and LVEF < 50%, were, in turn, associated with the 
occurrence of fixed low uptake, suggestive of fibrosis.

Study limitations
In this group of patients that was totally asymptomatic 

or without typical symptoms of ischemia since the medical 
consultation when the scintigraphy was requested, 44.5% 
had known coronary disease. In fact, the aim of this study 
was to evaluate events in patients without typical symptoms, 
and not in individuals without typical symptoms and without 
known CAD; therefore, the group with known CAD was 
not excluded. The idea for this study appeared when 
we discovered that, unlike what is recommended by the 
appropriate use criteria, many patients in our institution 
undergo scintigraphy even when they are asymptomatic and 
we tried to retrospectively determine whether the method 
discriminated events in asymptomatic patients, with most 
of them being considered as high risk according to the 
Framingham score. We observed that the method is of great 
value to discriminate major events in the follow-up.

Scintigraphy was analyzed qualitatively and magnitude 
(intensity and extent of perfusion findings) was not evaluated. 
The exercise test was interpreted as suggestive of ischemia 
due to the presence of suggestive clinical signs and symptoms 
and the presence of ECG alterations, whereas prognostic 
scores, such as the Duke score, was not analyzed.

Conclusion
The results obtained suggest that in the group of patients 

without typical symptoms (asymptomatic or with atypical 
symptoms), submitted to myocardial scintigraphy, the 
occurrence of major cardiac events such as death and acute 
myocardial infarction was small. The event-free period after 
normal myocardial scintigraphy in this group was 7.5 years. 
The presence of perfusion alterations suggestive of fibrosis in 
the myocardial scintigraphy was associated with an increased 
number of deaths at follow-up and might, therefore, be 
considered an adjunctive risk factor for more detailed patient 
assessment and monitoring. The occurrence of acute nonfatal 
myocardial infarction showed no statistically significant 
difference between the groups of patients with normal 
perfusion, suggestive of fibrosis or ischemia.

Risk factors associated with perfusion abnormalities 
suggestive of fibrosis in the assessed group were chronic 
renal failure, ischemic stroke, known prior coronary 
artery disease and left ventricular ejection fraction 
< 50%. Diabetes, previous coronary artery disease and 
ischemic test (exercise or dipyridamole test) showed to 
be associated with myocardial scintigraphy suggestive of 
ischemia, but patients with this alteration in the myocardial 
scintigraphy showed no statistical significance for death or 
acute myocardial infarction, probably because they were 
submitted to therapeutic optimization and/or some type 
of therapeutic intervention.

120



Original Article

Smanio et al.
Myocardial perfusion without typical symptoms events

Arq Bras Cardiol. 2015; 105(2):112-122

1. Bonow RO, Smaha LA, Smith SC Jr, Mensah GA, Lenfant C. World Heart 
Day 2002: the international burden of cardiovascular disease: responding 
to the emerging global epidemic. Circulation. 2002;106(13):1602-5.

2. Lessa I. Medical care and deaths due to coronary artery disease in Brazil, 
1980-1999. Arq Bras Cardiol. 2003;81(4):336-42, 329-35.

3. Piegas LS, Avezum A, Guimarães HP, Muniz AJ, Reis HJ, Santos ES, et al. 
Comportamento da síndrome coronariana aguda: resultados de um registro 
brasileiro. Arq Bras Cardiol. 2013;100(6):502-10.

4. Ministério da Saúde. Datasus. [internet]. Sistema de informações de 
mortalidade: óbitos por residência por ano do óbito segundo capítulo CID-
10. Dados preliminares de mortalidade 2010. [Acesso em 2012 fev 03]. 
Disponível em: http://www.datatsus.gov.br.

5. Ministério da Saúde. Datasus. [internet]. Sistema de informações hospitalares. 
Intervençoes e valor total de internações segundo capítulo CID-10. [Acesso 
em 2011 fev 14]. Disponível em: htpp//www.datasus.gov.br.

6. Armaganijan LV, Armaganijan D, Sampaio MF. Insuficiência coronária 
crônica: apresentações clinicas. In: Timerman A, Bertolami MC, Ferreira 
FM. Manual de cardiologia. São Paulo: Atheneu; 2012. p. 199-201.

7. Smanio PE, Buchpiguel CA. Medicina Nuclear: Princípios gerais, indicações 
e interpretação. In: Timerman A, Bertolami MC, Ferreira FM. Manual de 
cardiologia. São Paulo: Atheneu; 2012. p. 781-9.

8. Robilotta CC. Noções de processamento de imagens. In: Thom AF, Smanio 
PEP. (eds.). Medicina nuclear em cardiologia: da metodologia à clínica. São 
Paulo: Atheneu; 2007. p. 37-44.

9. Hendel RC, Abbott BG, Bateman TM, Blankstein R, Calnon DA, Leppo JA, 
et al; American Society of Nuclear Cardiology. The role of radionuclide 
myocardial perfusion imaging for asymptomatic individuals. J Nucl Cardiol. 
2011;18(1):3-15.

10. Hendel RC, Berman DS, Di Carli MF, Heidenreich PA, Henkin RE, Pellikka 
PA, et al; American College of Cardiology Foundation Appropriate Use 
Criteria Task Force; American Society of Nuclear Cardiology; American 
College of Radiology; American Heart Association; American Society of 
Echocardiology; Society of Cardiovascular Computed Tomography; Society 

for Cardiovascular Magnetic Resonance; Society of Nuclear Medicine. 
ACCF/ASNC/ACR/AHA/ASE/SCCT/SCMR/SNM 2009 Appropriate Use 
Criteria for Cardiac Radionuclide Imaging: a Report of the American College 
of Cardiology Foundation Appropriate Use Criteria Task Force, the American 
Society of Nuclear Cardiology, the American College of Radiology, the 
American Heart Association, the American Society of Echocardiography, 
the Society of Cardiovascular Computed Tomography, the Society for 
Cardiovascular Magnetic Resonance, and the Society of Nuclear Medicine. 
J Am Coll Cardiol. 2009;53(23):2201-29.

11. Sociedade Brasileira de Cardiologia; Sociedade Brasileira de Hipertensão; 
Sociedade Brasileira de Nefrologia. VI Diretrizes brasileiras de hipertensão. 
Arq Bras Cardiol. 2010;95(1 supl. 1):1-51.

12. Sposito AC, Caramelli B, Fonseca FA, Bertolami MC, Afiune Neto 
A, Souza AD, et al.; Sociedade Brasileira de Cardiologia. IV Diretriz 
brasileira sobre dislipidemias e prevenção da aterosclerose. Arq Bras 
Cardiol. 2007;88(supl 1):1-18.

13. Fletcher GF, Ades PA, Kligfield P, Arena R, Balady GJ, Bittner VA, et al; 
American Heart Association Exercise, Cardiac Rehabilitation, and Prevention 
Committee of the Council on Clinical Cardiology, Council on Nutrition, 
Physical Activity and Metabolism, Council on Cardiovascular and Stroke 
Nursing, and Council on Epidemiology and Prevention. Exercise standards 
for testing and training: a scientific statement from the American Heart 
Association. Circulation. 2013;128(8):873-934.

14. Metz LD, Beattie M, Hom R, Redberg RF, Grady D, Fleischmann KE. 
The prognostic value of normal exercise myocardial perfusion imaging 
and exercise echocardiography: a meta-analysis. J Am Coll Cardiol. 
2007;49(2):227-37.

15. Ottenhof MJ, Wai MC, Boiten HJ, Korbee RS, Valkema R, van Domburg RT, 
et al. 12-Year outcome after normal myocardial perfusion SPECT in patients 
with known coronary artery disease. J Nucl Cardiol. 2013;20(5):748-54.

16. Schinkel AF, Boiten HJ, van der Sijde JN, Ruitinga PR, Sijbrands EJ, Valkema 
R, et al. 15-Year outcome after normal exercise 99mTc-sestamibi myocardial 
perfusion imaging: what is the duration of low risk after a normal scan? J Nucl 
Cardiol. 2012;19(5):901-6.

References

Risk factors considered to be independent predictors of death 
were chronic renal failure and left ventricular ejection fraction 
< 50%. Smoking and left ventricular ejection fraction < 50% 
were independent predictors of nonfatal acute myocardial 
infarction, regardless of the myocardial scintigraphy result.

Author contributions
Conception and design of the research:Smanio PEP. Acquisition 

of data:Smanio PEP, Silva JH, Holtz JV, Ueda L, Abreu M, Marques 
C. Analysis and interpretation of the data: Silva JH, Holtz JV, 
Machado L. Writing of the manuscript:Smanio PEP. Critical 
revision of the manuscript for intellectual content: Smanio PEP.

Potential Conflict of Interest

No potential conflict of interest relevant to this article 
was reported.

Sources of Funding

There were no external funding sources for this study.

Study Association

This study is not associated with any thesis or dissertation work.

121



Original Article

Smanio et al.
Myocardial perfusion without typical symptoms events

Arq Bras Cardiol. 2015; 105(2):112-122122


