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ABSTRACT

Objective: To determine the diagnostic accuracy of Single Photon Emission
Computed Tomography by taking Coronary Angiography as gold standard for the
detection of Coronary Artery Disease.

Methodology: It is a cross-sectional study conducted at the Department of
Cardiology, Chaudhry Pervaiz Elahi Institute of Cardiology, Multan from
September 2013 to March 2014. Patients with age =40 years belonging to either
sex with at least one episode of chest pain lasting for = 30 minutes were included
in the study. All patients underwent SPECT Scan and the findings of SPECT were
confirmed by performing Coronary Angiography of every patient.

Results: Out of 282 patients, 45.03%(n=127) were between 40-60 years and
54.97%(n=1535) had >60 years of age, with mean age of 60.83+9.32 years.
Males were 52.13%(n=147). Results of single photon emission computed
tomography by taking coronary angiography as gold standard for the detection of
coronary artery disease showed 17.02%(n=48) were true positive, 2.48%
(n=7) were false positive, 77.31% (n=218) were true negative and 3.19%
(n=9) were false negative. Sensitivity, specificity, positive predictive value,
negative predictive value and accuracy rate was computed as 84.21%, 96.88%,
87.27%,96.03% and 94.33% respectively.

Conclusion: We concluded that Single Photon Emission Computed Tomography,
by taking Coronary Angiography as gold standard for the detection of Coronary
Artery Disease, has a good diagnostic accuracy and can be used to curtail the
financial burden of diagnosis.

Key Words: Coronary Artery Disease, Diagnostic Accuracy, Single Photon
Emission Computed Tomography
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INTRODUCTION

Single Photon Emission Computed Tomography (SPECT)
has an integral role in non- invasive detection of coronary
artery disease, assessment of myocardial viability and
stratification of risk.' It imparts improved sensitivity and
specificity over standard exercise stress testing.” The
sensitivity of SPECT is reported to be 87% and specificity is
73% in detection of coronary artery disease.’ In one study
conducted in Pakistan, Thallium scintigraphy has sensitivity
of 89% and specificity of 79% but the sample size in this
study was small as this study included only 60 patients and
all of them were diabetic.’

Coronary angiography is an invasive procedure with serious
risks.” In this technique, catheter is introduced through a
peripheral artery to examine the entire coronary tree. More
than 1.5 million coronary angiographies are performed
yearly in the United States. Despite the advent of other
imaging modalities, coronary angiography remains the gold
standard for determining the presence of significant
coronary artery disease.’

The burden of coronary artery disease is increasing day by
day. More than one million people each year in United States
sustain an acute myocardial infarction. Inthe United States,
the annual death toll from coronary artery disease is higher
than 8,00,000. Several studies in Pakistan and India have
suggested substantial morbidity caused by coronary artery
disease in this region. Overall prevalence of coronary artery
disease is reported to be 11%.” SPECT scan is a non-
invasive, outdoor procedure with lesser cost requiring lower
levels of skill and very low level of complications as
compared to coronary angiography.*®

The aim of our study was to determine diagnostic accuracy
of SPECT while taking coronary angiography as gold
standard for determining CAD.

METHODOLOGY

It is a cross-sectional study conducted at Department of
Cardiology, Chaudhry Pervaiz Elahi Institute of Cardiology,
Multan from September 2013 to March 2014. A total of 282
patients of age = 40 years belonging to either sex with at
least one episode of chest pain lasting for = 30 minutes
were included in this study. All the patients underwent Single
Photon Emission Computed Tomography by Consultant
Cardiologist having at least 3 years post fellowship
experience. The findings of SPECT were confirmed on
coronary angiography. The demographic information of
these patients like name, age, sex, address and hospital
registration number along with findings of SPECT and
coronary angiography was recorded. The data was entered
into SPSS version 15.0 and analyzed through it. The
quantitative variable like age was presented in mean and
standard deviation. Frequency and percentages were
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Table A
Coronary Angiography
Coronary Artery
SPECT Scan  Coronary Artery .. ot
Disease Detected
Detected
Coronary Artery

Disease Detected True positive (a) False positive (b)
(+ve)

Coronary Artery
Disease not
Detected (-ve)

False negative (c) True Negative (d)

calculated for presence or absence of coronary artery
disease through SPECT and coronary angiography findings.

Effect modifiers like age and sex were controlled by
stratification and chi-square test was applied to see the
effect of these on outcomes. Level of significance was taken
atp<0.05.

Diagnostic accuracy, sensitivity, specificity, positive
predictive value, negative predictive value was calculated by
using the table A.

RESULTS

Age distribution of the patients showed that 45.03%
(n=127) were between 40-60 years and 54.97%(n=155)
had >60 years of age, with mean age of 60.83+9.32
years. (Table 1)

Gender distribution of the patients showed that 52.13%
(n=147) were male and 47.87%(n=135) were females.
(Table 2)

Results of single photon emission computed tomography
showed that 17.02%(n=48) were true positive, 2.48%
(n=7) were false positive, 77.31% (n=218) were true
negative and 3.19%(n=9) were false negative, sensitivity,
specificity, positive predictive value, negative predictive
value and accuracy rate were computed as 84.21%,
96.88%, 87.27%, 96.03% and 94.33% respectively. (Table
3)

Table 1: Age Distribution of The
Patients (n=282)

Age(in years) No. of Patients Percsntage
n %
40-60 127 45.03
>60 155 54.97
Total 282 100
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Table 2: Gender Distribution of The
Patients (n=282)

Gender No. of ﬁatients Perct:/ntage
Male 147 52.13
Female 135 47.87
Total 282 100
DISCUSSION

Ischemia is an predictor of harmful outcome such as future
myocardial infarctions, and detection of ischemia is an
integral part of the diagnostic strategy in the present
guidelines.™ In addition, a normal single-photon emission
tomography (SPECT) perfusion scan indicates a good
prognosis with a low rate of cardiac events.'*" Noninvasive
imaging modalities such as SPECT, CMR, and PET perfusion
imaging are, therefore, increasingly being performed for the
detection and risk stratification of obstructive CAD.

Data representing the diagnostic accuracy of SPECT by
taking coronary angiography as gold standard in Pakistan is
very scarce which emphasises to conduct a study. Our
study will be helpful in the management of those patients

who do not want to undergo any coronary intervention like
coronary angiography for their disease. The findings of our
study are in agreement with other study showing the
sensitivity of SPECT to be 87% and specificity is 73% in
detection of coronary artery disease.’ Another study
conducted in Pakistan, Thallium scintigraphy has sensitivity
of 89% and specificity of 79% but the sample size in this
study was small as this study included only 60 patients and
all of them were diabetic, however, the sample size in our
study was larger which confirms the diagnostic accuracy of
SPECT for diagnosis of ACS.

A recent meta-analysis focused to determine the accuracy
of diagnosis of the 3 most commonly used noninvasive
myocardial perfusion imaging modalities, single-photon
emission computed tomography (SPECT), cardiac
magnetic resonance (CMR), and positron emission
tomography (PET) perfusion imaging for the diagnosis of
obstructive coronary artery disease (CAD), they concluded
that SPECT, CMR, and PET all showed a high sensitivity,
while an extensive range of specificity was observed.
SPECT is easily available and most reliablly validated.

CONCLUSION

We concluded that Single Photon Emission Computed
Tomography, by taking Coronary Angiography as gold
standard for the detection of Coronary Artery Disease , has a
good diagnostic accuracy and can be used to curtail the
financial burden of diagnosis.

Table 3 : Diagnostic Accuracy of Single Photon Emission Computed Tomography By
Taking Coronary Angiography As Gold Standard For the Detection of
Coronary Artery Disease (n=282)

Coronary Angiography
SPECT Scan Coronary Artery Disease Coronary Artery Disease Not Total
Detected Detected
(+ve) (-ve)
Positive True positive(a) False positive (b) a+b
48 (17.02%) 7 (2.48%) 55(19.50%)
Negative False negative(c) True negative (d) c+d
9 (3.19%) 218 (77.31%) 227 (80.50%)
a+c b+d
Total 282 (100%)
57 (22.21%) 225(79.79%)

Sensitivity =84.21%, Specificity =96.88%,Positive predictive value =87.27%,

Negative predictive value= 96.03% , Accuracy rate = 94.33%
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