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Abstract

BACKGROUND: Normal exercise SPECT studies are associated
with a low event rate. The association of the negative SPECT
and positive coronary angiography with the results for the long
time follow up was determined.

MATERIAL AND METHODS: 45 patients were included into
the study. All patients had normal SPECT study and positive
angiography in the < 6 months after SPECT. 20 of them were
women.Six patients had diabetes mellitus, 8 was smokers. Two
patients had had left main coronary artery and 12 had multives-
sel disease. Baseline clinical risk factors were recorded for each
patients and compared to outcomes.

RESULTS: There were no deaths in the study group in the fol-
low up period. One myocardial infarct occurred in patient with
multivessel disease and five more angioplasties with stents
were performed in the long term follow up due to progression
of coronary stenosis.

CONCLUSIONS: We observed that the normal SPECT with
positive ECG pattern is infrequent and has a very good prog-
nostic value However, the long-term survival among a patient
cohort with a normal exercise SPECT study is influenced by the
number of concomitant CAD risk factors. We conclude that there
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is an importance of modifying CAD risk factors among patients
with a normal SPECT.

Key words: exercise SPECT, cardiac risk factors, coronary
artery disease
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Introduction

A number of authors have demonstrated that patients with
chest pain and negative myocardial perfusion scintigraphy re-
sults have a very good prognosis with < 1% per year mortality
and incidence of infarction [1-10]. Even when the results of angio-
graphy are known, radionuclide tests may provide incremental
information for patients risk stratification. Despite increasing em-
phasis on the potential long-term and even lifetime risk associated
with CAD (coronary artery diseases) risk factors in the general
population, studies regarding the long-term influence of CAD risk
factors among patients undergoing stress SPECT myocardial
perfusion imaging are remarkably limited.

To determine the prevalencea of negative myocardial perfu-
sion single-photon emission computerized tomography (SPECT)
results associated with positive coronary angiography for the long
time follow up we reviewed all SPECT studies performed in our
center over a period of 5 years.

Material and methods

We conducted a retrospective evaluation of 4324 myocardial
perfusion SPECT studies performed in our center between 2000
and 2005. All patients underwent symptom limited treadmill
exercise testing using the Bruce protocol and at peak heart rate
(85% maximal predicted heart rate), 25-30 mCi of *mTc MIBI
was injected. All SPECT studies were acquired on Siemens Ecam
gamma camera.

All stress and rest SPECT data were analyzed by two read-
ers separately for both perfusion and wall motion abnormalities if
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Table 1. Baseline patient characteristics of all patients and
according to those who had revascularization at follow up

All patients ~ Without After
(n = 45) revascu- revascu-
larization larization
(n =38) PTCA (n = 5)
CABG (n=2)
Age (years) 64 =7 63 = 10 69 =5
Male 25 20 PTCA — 3 pts
CABG — 2 pts
Hypertension 12 pts 10 pts CABG — 2 pts
Diabetes mellitus 6 pts - CABG — 6 pts
Dyslipidemia 29 pts 22 pts PTCA + CABG
— 7 pts
Smoking 8 pts 3 pts PTCA — 4 pts
CABG — 1 pts
Family history 40 pts 33 pts PTCA—5
CABG —2

the gated SPECT was performed. A semi-quantitative visual in-
terpretation was performed using segmentation of short-axis sli-
ces into apical, mid, and basal slices and vertical long-axis myo-
cardial tomograms. Studies were classified as normal, equivocal,
or abnormal due to ischemia and or infarction. All images were
subsequently reviewed for possible presence of heart failure
indicated by the left ventricular dilatation in stress images.Only
patients determined to have normal perfusion and normal gated
SPECT images were included in this study. Finally, we selected
45 patients with normal baseline ECG, positive exercise ECG and
normal SPECT, referred for coronary angiography by the clinical
cardiologists.

Results
Baseline characteristics of study patients are presented in

Table 1. Among 45 our patients, 20 were women, 40 (88,8%) had
at least one risk factor (12 — hypertension; 29 — dyslipidemia,

Table 2. Medications and exercise test results
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6 —type 2 diabetes, 8 — smoking and 40 — family history of CAD).
Pulmonary uptake or transient ischemic dilation of the left ventricle
were not found in any patient. Results of the exercise test for these
patients appear in Table 2. Before exercise testing, 10 women
and 1 man were not taking anti-angina medication; 11 patients
(7 women) were taking beta-blockers; 11 patients (10 women),
calcium antagonists; 11 patients (10 women), nitrates, and
16 patients (10 women), antiplatelet drugs. All patients had posi-
tive exercise test and normal ®mTc MIBI SPECT perfusion images.

All 45 patients underwent coronary angiography using Sel-
dinger’s technique at <6 months after the SPECT study, assuming
no previous complications. Coronary angiography findings for
these patients appear in Table 3. One of the 20 women had 40%
stenosis of the left main coronary artery, 6 had 1 and 14 had
2-vessel disease. One of the 25 men had 50% stenosis of the left
main coronary artery, 8 had multivessel disease and 16 had one
vessel disease.

Follow-up

There were no deaths in the study group in the follow up period.
One myocardial infarct occurred in patient with multivessel disease
and five more angioplasties with stents were performed in the long
term follow up due to progression of coronary stenosis (Table 4).

Discussion

We observed the low prevalence of patients with normal SPECT
and positive ECG, in our study 1%, similar to the 2-3.5% range
described in other studies [11-13].0ur study demonstrates that
the follow up of patients associated with a normal exercise
SPECT study is extended over a long-term among patients with
normal exercise SPECT studies and 01 risk factors for CAD. Pre-
vious studies found that the low risk is independent of imaging
type (SPECT versus PET), the type of stress performed (exercise
versus pharmacological) patients clinical characteristics, the radio-
tracer used, patients prior history of CAD, the results of stress tes-
ting and many other factors [14—17]. Ellehendy et al. [18] followed
a group of 218 patients with and without known CAD who were

All patients Without After revascularization P value
(n =45) revascularization PTCA (n =5)
(n = 38) CABG (n =2)
Beta blockers 10 4 6
Calcium chanel blockers 11 10 1 < 0.001
Antiplatelet drugs 16 9 7
ACE inhibitors 10 8 2
Statins 25 18 7
Nitrates 17 15 2 < 0.001
METs 80=x2 81=x2 71+3
Exercise duration 81=3 832 71=x2
Peak HR 147 = 16 149 =19 147 =12
ST segment response 45 38 7

ischemic (= 1 mm)
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Table 3. Results of coronary nagiography
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All patients Women Men Mean Number of CAD
(n =45) risk factors

One vessel disease 21 7 14 12+1

Two vessel disease 10 10 13=1

Multivessel vessel disease 12 7 5 12=1

Left main stenosis 2 1 1 11 =1

(40% stenosis)

(50% stenosis)

Table 4. Characteristics of patients after PTCA and Ml in the follow up

Age(years) Hypertension Diabetes Dyslipidemia Smoking Family history
PTCA(n = 5) 61 + 2.1 4 - 10 3 5
Ml (n = 1) 64 + - + + +

undergoing exercise SPECT for 7.4 = 1.8 years and found none of
the established CAD risk factors to be predictive of cardiac events.
Among patients undergoing stress echocardiography, McCully et
al. [19] examined 1,325 patients with no known heart disease and
a normal exercise echocardiogram during a mean follow-up of
2 years for a composite endpoint of all-cause mortality and cardiac
events. The authors found that none of the traditional CAD risk
factors were associated with a worse outcome However in the prior
literature assessing the normal SPECT study and positive coronary
angiography, those with 0-1 CAD risk factors had an excellent
long-term prognosis, those with multiple risk factors had a worse
prognosis and must be considered at being at intermediate risk
[20-26]. When taken individually, only diabetes, smoking, and hy-
pertension were associated with an increase in mortality, but family
history and a history of hyperlipidemia were not. Hachamovitch et
al. [27, 28] found that among 6,046 patients without known CAD
who underwent either exercise or pharmacologic stress SPECT
(followed for 1.8 = 0.5 years), only diabetes was a predictor of
cardiac death and non-fatal myocardial infarction during follow-up.
Among patients undergoing dobutamine stress echocardiography,
Chaowalit et al. [30] followed 3,041 patients with and without a his-
tory of CAD for a mean follow-up of 6.3 years and also found only
diabetes as a predictor of all-cause mortality; while Sozzi et al.
[31] followed 417 patients over a mean follow-up of 5 years and
found none of the established CAD risk factor to be a predictive of
mortality. Thus, our data confirmed that the normal exercise SPECT
study of a mean follow-up of 4.7 years among a patients with the
variability of risk factors and positive coronary angiography had
an excellent prognosis and but was depend of the risk factors,
such as diabetes and smoking

One possible cause of -negative myocardial perfusion SPECT
studies in patients with positive exercise test may be the presence
of diffuse coronary heart disease with homogeneous ischemia of
the entire left ventricle, perfusion images of which fail to identify
any single region with comparatively more reduced uptake. We
found that most patients with coronary heart disease detected by
coronary angiography presented non-critical one-vessel disease or
had not critical disease of the left main coronary artery. However,
we observed that severe coronary heart disease may be also pre-

sentwhen normal SPECT is associated with positive exercise ECG,
suggesting this should be considered an indication for coronary
angiography,especially when the risk factor such as a diabtes or
smoking are found.

Conclusions

In conclusion, our study indicates that the long-term survival
among a patient cohort with a normal exercise SPECT study
is influenced by the number of concomitant CAD risk factors. Our
results, substantially underscore the importance of modifying
CAD risk factors among patients with a normal SPECT. However,
we observed that severe coronary heart disease may be present
when normal SPECT is associated with positive exercise ECG,
suggesting this should be considered an indication for coronary
angiography.Notably, while our study only assessed patients with
normal SPECT study, future study should also examine how the
assessment of CAD risk factors modifies the risk associated with
any level of exercise-induced myocardial perfusion defect.
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