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Summary : 

1986-1988 
2.0 millicuries of thallium-201. 
The expected total body exposure is 4-5 rads 
to kidney and 0.2 rads/millicurie whole body 
Standard planar thallium diagnostic testing 
protocol is used to detect the presence of 
silent coronary artery disease in the aviator 
population. 
This study addresses the accuracy of the 
standard planar thallium cardiac imaging in 
the aviator population. See attached 
abstract 
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Accuracy of Exercise 'OIT1 Myocardial 
Scintigraphy in Asymptomatic Young Men 

Robert S. Schwartz, MD; William G. Jackson, MS: Paul V. Celio. MD; 
Londe A. Richardson, MD; and James R. Hickman Jr.. MD 

Background. Little is known about the diagnostic usefulness. of 10ITl scintignphy for detecting 
asymptomatic coronary artery disease in apparently healthy men. We thus evaluated planar lorn exercise 
myocardial scintigraphy in 845 asynptomatic male military aircrew undergoing coronary arteriography 
because of abnormal noninvasive tests suggesting possible myocardial ischemia. 

Merho& ond Resulrs. Patients were stratified by prior disease risk into six subgroups using age (e45 nnd 
2 4 5  years) and ratio of total to high density lipoprotein cliolesterol (<4.5,4.5-6.0, and >6.0). Significant 
coronary artery disease (25W0 diameter stenosis in any major coronary artery) was present in 143 (16.940 
prevnlence). Overall sensitivity and specificity of "'TI 'scintigraphy adjusted for verification bias were 
estimated 10 he 4554% and 78+1%, respectively. These values are lower than corresponding values 
accepted for clinical populations. Posilive and negative predictive values vaned across subgroups. A 
normal thallium scan indicated low risk of disease, but a n  abnormal test was likely to bc a false-positive 
result. A logistic equation was retrospectively fit to the data for estimating the probability of disease given 
age, cholesterol ratio. and thallium resuits. Within each quintile of estimated risk, the average riskdid not 
diner significantly from the observed disease prevalence. 

Conclusionr. Exercise : T I  scintigraphy is limited by the frequent occurrence of rake-positive tests in 
detecting asymptomatic, anatomic coronary artery disease in young men in accordance with Bayesian 
proba bi li ty theory. (Cirrulotion 1993;87: 165 -1 72) 
XN WORDS exercise e "'TI scintigraphy coronary artery disease Eaves' theorem 

xercise :Tl :nyocardial scintigraphy is widely 
used for detecting reversible myocardial isch- E emia. Although its accuracy is established in 

r i x  symptomatic, clinical population, little is known 
about its value in detecting the asymptomatic. younger 
individual who may have coronary artery disease and 
myocardial ischemia. 
' 

The possibility of asymptomatic coronary disease is 
typically of concern in individuals with elevated cardiac 
risk factors, in those wishing to begin a vigorous exercise 
program, or in thosc engaged in hazardous occupations 
such as military or commercial aviation. Such popula- 
tions generally ha;c a low coronary artery disease 
prevalence' and l::ck many risk factors traditionally 
.:rsociated with sigrlificant disease.2 Accurate noninva- 
5ive detccticjn of curonary artery disease thus is more 
difficult because noninvasive methods such as the exer- 
cise treadmill test, which function adequately in clinical 
populations, show significant decrease in predictive 
value when applied to lower prevalence groups. This is 
in accordance with Bayesian probability theory, and 
there is substantial literature describing this problem.'-8 
Although thallium scinligraphy has been proposed as a 
method of detecting asymptomatic coronary artery dis- 
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e a ~ e , ~ - l I  quantitative data a t u u t  its performance arc 
lirnited.lz-i* To better evaluatr. its usefuincss for detect 
ing asymptomatic coronary disease in younger males 
845 military aircrew in whom there was a suspicion o 
coronary artery disease were studied. These individual! 
underwent exercise thallium scintigraphy and cardiac 
catheterization for occupatioial reasons. Patients werc 
stratified by both age and chorssterol ratio (ratio of tota 
to high density lipoprotein ctolesteroi) to favorably us( 
the Bayesian aspects of the low prevalence problern.'s 

The issues of sensitivity m d  specificity related tc 
disease prevalence in a population are currently contro 
versial. Theoretically, these ?arameters should be con, 
stant across popidations and thus independent of dis  
ease prevalence. Conversr :y, predictive values art 
population and prevalence Aependent. -4 major prob. 
lem exists in studying theye concepts as applied t c  
thallium scintigraphy, since verification of coronar: 
disease status must be accoinplished by coronary angi 
ography. This verification is an invasive, expensive prc 
cedure associated with some risk. Prior studies of tha 
lium test performance have thus been limited ( 

selected clinical, symptomatic populations, where ser 
sitivity and specificity might be changed due to differe! 
coronary artery disease prevalence in these stu( 
groups. 

The specific study goals were thus  1) to estimate t l  
sensitivit);, specificity. and predictive values of plan 
'"TI scintigraphy in asymptomatic young men wi 
possible coronary artery disease, stratified by age a 
cholesterol ratio; 2) to estimate the probability 


