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The positive predictive value of myocardial 
perfusion imaging in screening patients for 
suspected coronary artery disease

S ELLEMDIN, P SOMA

Summary
Background: In patients with known or suspected coro-
nary artery disease, diagnosis and risk stratification can 
be aided by non-invasive tests for myocardial ischae-
mia. The main indications for the use of radionuclide 
perfusion imaging (sestamibi) rather than exercise elec-
trocardiography include complete left bundle branch 
block, inconclusive stress electrocardiography and an 
inability to exercise. The published data on myocardial 
perfusion imaging is limited to eight studies of only 628 
patients with widely varying ranges of sensitivities and 
specificities and the major problem being the bias creat-
ed when patients with positive test results are referred 
far more frequently for coronary angiography than those 
with negative results. Furthermore, certain categories of 
patients are postulated to have a high number of false 
positives, especially obese patients and women, but this 
hypothesis has not been tested.
Methods and Results: A retrospective descriptional study 
on patients with positive sestamibi scans, who had 
coronary angiography within six months of each other, 
was performed. The study population consisted of 132 
patients, 53.8% of whom were male and 44.7% had a 
body mass index of less than 28. The overall positive 
predictive value of the sestamibi scan in predicting 
significant coronary angiographic stenosis was 63.6%. 
This value increased significantly to 80.3% in males (p 5 
0.000). The positive predictive value did not differ in the 
different age categories, nor did it change with the differ-
ent indications for sestamibi scanning.
Conclusions: The sestamibi scan remains a useful screen-

ing test for coronary artery disease in patients who are 
exercise intolerant or those with inconclusive stress elec-
trocardiography. The test is highly predictive in males 
rather than females.
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In patients with known or suspected coronary artery disease 
(CAD), diagnosis and risk stratification can be aided by non-
invasive tests for myocardial ischaemia. The three commonly 
used tests are exercise electrocardiography, myocardial 
perfusion imaging, and stress echocardiography.1,2 

The main indications for the use of radionuclide perfusion 
imaging (sestamibi) rather than exercise electrocardiography 
include2 complete left bundle branch block (LBBB), elec-
tronically paced ventricular rhythm, pre-excitation syndrome, 
inconclusive stress electrocardiography, more than 1-mm 
ST-segment depression at rest on electrocardiogram (ECG), 
angina and a history of revascularisation, and an inability to 
exercise to an appropriate stage to give meaningful results to 
stress electrocardiography. At the present time, radionuclide 
imaging, single-photon emission computed tomography 
(SPECT) has an average sensitivity of 89 to 92% with a 
specificity of 78%.3

Methods
We undertook to establish what the positive predictive value 
of the metroxyisobutylisonitrile (MIBI) scan would be in 
predicting stable, yet significant CAD in patients at Pretoria 
Academic Hospital. A retrospective descriptional study on 
patients with positive sestamibi scans who had had coronary 
angiography within six months of each other was performed. 
The Pretoria Academic Hospital ethics committee approved 
this study. The study population, consisting of 132 patients, 
included all patients with ischaemic-type chest pain referred 
for sestamibi perfusion scans. Tc-99m (technetium)-sesta-
mibi was used as the imaging agent in a two-day rest/stress 
protocol. 

Both rest and stress SPECT images were qualitatively and 
semi-quantitatively assessed by a consultant nuclear physi-
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cian and a resident nuclear physician independently, after 
which the two reports were collated by mutual consensus into 
a final report. Coronary angiogram results were reported as 
normal [ie, no visible epicardial CAD, normal left ventricu-
lar ejection fraction (LVEF), no dyskinetic segments] or 
abnormal (ie, insignificant coronary artery stenosis if less 
than 50% reduction in luminal diameter, significant coronary 
artery stenosis if more than 50% reduction in luminal diam-
eter, decreased LVEF, dyskinetic segments present). 

All statistical calculations were done with STATA version 
8.0. Differences between groups were completed using 
the Wilcoxon rank sum test for continuous variables and 
the Fischer’s exact for categorical variables. The positive 
predictive value (PPV) of MIBI scans in predicting signifi-
cant coronary artery disease was calculated. The impact of 
gender, BMI ≥ 28 and indication for the MIBI scan on the 
positive predictive value (PPV) was assessed.

Results
During the designated time period, 380 sestamibi scans were 
performed. Of these, 165 were negative, precluding the need 
for further investigation by coronary angiography, the gold 
standard for the study. Six of these subjects did, however, 
ultimately have the latter test. Of the 215 positive sestamibi 
scans, 132 subjects subsequently underwent coronary angi-
ography, while the remaining 83 did not. This is represented 
graphically in Fig. 1.

As shown in Table 1, the overwhelming indication for 
sestamibi scanning was exercise intolerance, as 66.7% of 
subjects fell into this category. The pre-operative evaluation 
category included mostly subjects older than 55 years of age 
requiring cardiac valve replacements. When classified into 
categories, gender was the only variable with a significant 
p-value. The uncategorised PPV of the sestamibi scan in 
predicting significant coronary stenosis was 63.6%. The 
PPV ranged from 49 to 80% when categorised according to 
age, gender, BMI and indication for sestamibi, as indicated 
in Table 1. The variable with the highest PPV was gender, 
with a value of 80.3%.

Only six of 165 negative sestamibi scan subjects had 

coronary angiography (3%) while of 215 positive scans, 
132 subjects had coronary angiography (61%), which is 
approximately similar to that reported in the literature. This 
phenomenon is widely referred to in the literature as referral 
bias, namely, the outcome of the test in question determines 
the performance or non-performance of the gold standard.4 
Because clinicians are influenced by the results of a diag-
nostic test, patients with an abnormal test are more likely to 
be referred for a definitive test, such as coronary angiogram, 
than those with a normal test.4

The study by Miller et al.4 concluded that referral bias 
has a marked effect on the apparent accuracy of the stress 
SPECT for the diagnosis of CAD. Adjustments for referral 
bias need to be made to yield better estimates so as to render 
the technique more accurate.4 Unfortunately, in our study, 
39% of the patients with positive sestamibi scans did not 
have an angiogram, which was the gold standard. 

Myocardial perfusion imaging is a useful adjunct to the 
non-invasive assessment of patients with stable angina, base-
line ECG abnormalities, post-revascularisation assessment, 
and heart failure and in those unable to exercise.5 Our study 
showed PPVs of 62.5 and 64.3 for LBBB and pre-operative 
evaluation, respectively.

The limitations of this study included: firstly, the pres-
ence of left ventricular hypertrophy (by ECG or echocardi-
ography) was not addressed although it has been reported 
to increase the number of false-positive sestamibi scans.6 
Secondly, 39% of subjects were not referred for angiography 
after a positive sestamibi scan for various reasons including 
age, loss to follow-up, co-morbid disease, etc, but especially 

TABLE 1. BASELINE CHARACTERISTICS OF THE 
132 SUBJECTS WHO, AFTER A POSITIVE SESTAMIBI 

SCANNING, UNDERWENT ANGIOGRAPHY 

Variable n = 132 (%)  PPV Mean SD p-value

Age (years) 57.6 10.4 0.757

   < 60 71 (54)  61.9

   60–70 46 (35)  63.0

   ≥ 70 15 (11)  73.3

BMI (kg/m2) 28.5   4.7 1.000

   < 28 59 (45)  64.4

   ≥ 28 73 (55)  63.0

Gender 0.000

   Females 71 (54)  49.3

   Males 61 (46)  80.3

Indication for  
sestamibi

0.556

   �Exercise  
intolerance

81 (61)  66.7

   �Inconclusive  
stress ECG

13 (10)  46.2

   LBBB 24 (18)  62.5

   �Pre-operative  
evaluation

14 (11)  64.3

SD 5 standard deviation; PPV 5 positive predictive value of 
the sestamibi scan in predicting significant coronary stenoses as 
categorised according to age, gender, BMI and indication.

All MIBI scans for 2002 & 2003 (380)
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Angiogram 
(6)
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Abnormal 
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Normal 
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Fig. 1. Outline of the distribution of patients on 
whom MIBI scans were performed.
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because subjects were deemed unsuitable for a revascularisa-
tion procedure. Thirdly, sestamibi scans were not interpreted 
independently by the two nuclear physicians; the coronary 
angiograms were performed by several different cardiolo-
gists and were recorded mostly on VCR but some on CD, 
so variation in technical differences existed and also visual 
analysis was the method of quantification used when defin-
ing the percentage of stenosis on the angiograms. Finally, 
even though coronary angiography was used as the gold 
standard, cognisance is taken of the fact that ischaemia can 
be present in the absence of significant CAD (eg, microan-
giopathy in patients with diabetes, metabolic syndrome).

The accuracy of dipyridamole sestamibi SPECT imaging 
in detecting multivessel disease was similar for men and 
women.7 This was concluded in the study that evaluated the 
ability of perfusion imaging in correctly identifying indi-
vidual coronary artery stenoses and multivessel disease in 
women versus men. In fact the sensitivity of dipyridamole 
sestamibi SPECT imaging in detecting disease of the left 
anterior descending artery was better in women.7 In addi-
tion, another study that explored the prognostic value of a 
normal Tc-99m sestamibi found that a normal stress Tc-99m 
sestamibi is highly predictive of a benign outcome, even in 
patients with an intermediate probability of CAD.8

Conclusion
The sestamibi scan remains a useful screening test for coro-
nary artery disease in patients who are exercise intolerant 
or those who have inconclusive stress electrocardiography, 
especially if provision is made for BMI and gender. The test 

is highly predictive in males rather than females, as shown 
in this study. One additional factor that may be a confounder 
is the presence of left ventricular hypertrophy, which needs 
to be addressed in future studies. In the appropriate patient, 
the sestamibi scan has the potential to avoid unnecessary 
angiography as well as to risk stratify patients with equivo-
cal symptoms, exercise intolerance and inconclusive stress 
electrocardiography.
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