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ABSTRACT 

In Australia, approximately 70000 myocardial perfusion SPECT studies are 

performed annually, costing in excess of $51 million. Eliminating the rest study in the 

presence of a normal stress study may potentially save millions of dollars annually. 

 

Methodology: This study was a retrospective cost effectiveness analysis that 

examined the potential of eliminating the rest study when the initial gated stress study 

is normal in both perfusion and function. Decision tree analysis was performed to 

determine the cost effectiveness of this approach compared to the more traditional rest 

and stress procedure. 

 

Results: 100% (174/174) of normal stress studies were associated with a normal rest 

study. Decision tree analysis demonstrated a potential saving of $3600000 annually 

without compromising patient management or outcomes.  

 

Conclusion: Eliminating the rest image when the initial stress image is normal in both 

perfusion and function provides a positive cost benefit relationship without risking 

diagnostic integrity of the procedure. Additionally, eliminating the rest study reduces 

radiation exposure, reduces the time commitment of patients and potentially reduces 

waiting lists in busy department; increasing marginal profits. 
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INTRODUCTION 

The rise in health care expenditure in Australia has seen the evolution of economic 

rationalism in health. While gated myocardial perfusion single photon emission 

computed tomography (SPECT) offers the benefit of both perfusion and functional 

assessment, it remains an expensive procedure. Cost effectiveness analysis is an 

analytical approach that integrates a tests economic value with its clinical 

effectiveness (1). The calculation of marginal or incremental cost effectiveness 

provides a rational means to balance health care quality and clinical value in terms of 

best outcomes at a reasonable cost (1). In this manner a cost effectiveness analysis 

relates the economic resources consumed in relation to the benefits attained (1).  

 

Myocardial perfusion studies are the most commonly performed cardiac examination 

in clinical nuclear medicine practice. In Australia, approximately 700000 myocardial 

perfusion studies are performed annually (2).  

 

Demonstration of normal perfusion and function in a stress study may eliminate the 

need for a corresponding rest study. Guerra et al. (3), Schroeder-Tanka et al. (4), 

Snapper et al. (5) and Worsley (6) have each investigated the use of stress only 

myocardial perfusion SPECT. None of these studies examined the potential economic 

benefits of this policy. Each demonstrated that a normal stress myocardial perfusion 

study corresponded to a normal rest study in 100% of patients (table 1) (3-6). This 

might be largely attributed to the use of 99mTc based radiopharmaceuticals where, in 

contrast to 201Tl thallous chloride, reverse redistribution offers no diagnostic or 

prognostic value.  

 

The aim of this investigation was to evaluate the cost effectiveness of routine use of a 

two day stress / rest myocardial perfusion protocol where the rest study is only 

performed when the stress study demonstrates either a perfusion or functional 

abnormality.  
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METHODOLOGY 

Decision tree analysis was utilised to model direct costs and the potential risks of 

procedures for the two diagnostic strategies. All diagnostic strategies were based on 

the diagnostic algorithm depicted in figure 1. The decision tree analysis was based on 

a hypothetical population of 2000 subjects presenting for scintigraphic evaluation of 

coronary artery disease (CAD). Each diagnostic strategy evaluated 1000 randomly 

allocated patients with homogenous variables. All transition probabilities and 

outcome rates were derived from previously cited data (Table 2). Costs were 

estimated based on the Commonwealth Medicare Benefits Schedule (2).  

 

Additionally, a decision tree analysis was performed on a hypothetical population of 

1000 subjects presenting for scintigraphic evaluation of CAD using a stress-only 

strategy (figure 2). Variables were only acquired from data that included gated stress 

acquisition. Table 3 provides a summary of the key information utilised in the 

decision tree analysis and cost effectiveness analysis. 

     

 



 6

RESULTS 

The decision tress analysis for the cohort where rest studies were only performed if 

the stress study was abnormal (figure 3) demonstrated a total of 12 deaths, 24 

myocardial infarctions, 10 complications and a total cost of $1179889. Three deaths 

and six myocardial infarctions were associated with true positive (TP) studies 

presenting with a fixed defect. Eight deaths, 14 myocardial infarctions and three 

complications were attributed to TP studies demonstrating a reversible defect and who 

underwent coronary angiography. One death and three myocardial infarctions were 

associated with the true negative (TN) group.  

 

Decision tree analysis for the 1000 patients evaluated with both rest and stress 

myocardial perfusion SPECT (figure 4) demonstrated a total of 12 deaths, 24 

myocardial infarctions, 10 complications and a cost of $1294004. Eight deaths, 14 

myocardial infarctions and nine complications were attributed to performing coronary 

angiography on TP studies with a reversible defect. A further three deaths and six 

myocardial infarctions were associated with TP studies with a fixed defect. The TN 

cohort was associated with one death and three myocardial infarctions. While no 

reduction in deaths or complications was noted, the total costs were higher for the rest 

and stress cohort. The addition of the rest acquisition in 54.7% of patients increased 

the overall cost by $114115 ($114 per patient). 

 

Decision tree analysis of the 1000 patients representing the stress only myocardial 

perfusion cohort (figure 5) demonstrated a total of 14 deaths, 23 myocardial 

infarctions, 11 complications and a cost of $1076605. Ten deaths, 15 myocardial 

infarctions and nine complications were attributed to patients who underwent 

coronary angiography for TP studies with a reversible defect. Three further deaths and 

four myocardial infarctions were associated with a fixed defect from a TP study. An 

increase of one death was noted compared to traditional rest and stress imaging. The 

total reduction in cost was $217399 ($217 per patient), primarily due to the 

elimination of the rest study for all patients. 



 7

DISCUSSION 

Significant myocardial wall motion and wall thickening in an area of decreased 

perfusion has been shown to indicate stress-induced ischaemia (3,5). Myocardial 

infarction is characterised by significantly reduced myocardial wall motion and wall 

thickening in an area of decreased perfusion (3,5). Stress-only imaging with gating, 

even in the presence of an abnormal stress study, has been proposed to eliminate the 

need for any resting studies (3,5). Stress-only imaging was shown to increase deaths 

by 0.1% each (7000 Australians per year) offset by a potential saving of $217 per 

patient ($15.1 million annually across Australia) compared to traditional rest and 

stress imaging. 

 

Eliminating the rest study when the stress study is normal in both perfusion and 

function, however, produced a cost reduction ($114 per patient or $8 million annually 

across Australia) without increasing deaths or cardiac events. This strategy is also 

consistent with the principles of ‘as low as reasonably achievable’ (ALARA) with 

respect to both patient and staff dosimetry. There may also be a benefit to individual 

departments. The elimination of the rest study in a proportion of patient will allow 

higher throughput of myocardial perfusion patients; reducing waiting lists and 

potentially capturing additional patients lost to competition. In busy departments, this 

may indeed increase marginal profit because the stress component (minus the stress 

test component) attracts a $560 rebate and the rest component only $267.  
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 CONCLUSION 

Eliminating the myocardial perfusion rest study when the stress study is normal in 

both perfusion and function provides a cost effective approach to myocardial 

perfusion SPECT imaging. Patient outcomes are not adversely affected while 

significant health cost reductions might be produced. The extended benefits of 

appropriate elimination of the rest study includes reduced radiation exposure, reduced 

time commitment of the patient, reduced waiting lists and the potential to improve 

marginal profit. Patients demonstrating an abnormal gated stress study should be 

further evaluated at rest. A two day stress / rest protocol provides an optimal approach.  
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Table 1: Stress only versus stress/rest procedures in normal stress findings. 

Study 
Stress Only 

Normal 
Stress-Rest 

Normal 
Guerra et al. (3)  12 12 
Snapper et al. (5) 22 22 
Worsley et al. (6)  46 46 
Schroeder-Tanka et al. (4) 94 94 
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Table 2: Summary of stress and rest data used on analysis. 
Variable Value 

Mortality rate for normal study* 0.35% (7,8) 
Mortality rate for abnormal study* 1.98% (7,8) 
Myocardial Infarction rate for normal study* 0.63% (7,8) 
Myocardial Infarction rate for abnormal study* 3.64% (7,8) 
Normal stress  45.3% (3-6,9-12) 
Abnormal stress 54.7% (3-6,9-12) 
True Positive Stress 53.3% (5) 
False Positive Stress 4.0% (5) 
True Negative Stress 41.3% (5) 
False Negative Stress 1.4% (5) 
Normal Stress with abnormal rest 0% (3-6) 
Normal Stress with normal rest 100% (3-6) 
Abnormal Stress with normal rest 70.8% (3-6) 
Abnormal Stress with abnormal rest 29.2% (3-6) 
Coronary Angiography mortality rate 0.20% (13) 
Coronary Angiography complication rate 2.42% (13) 
Stress Only scintigraphy cost  $559.70 (2) 
Rest and stress scintigraphy cost $826.65 (2) 
Coronary Angiography cost $1,151.70 (2) 
* within the first 12 months after diagnosis 
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Table 3: Summary of stress only data used for analysis (3,5). 
Variable Value 

Significant Wall Motion & Wall Thickening 80.8%  
No Significant Wall Motion & Wall Thickening 19.2% 
Reversible defect with Significant Wall Motion and Wall Thickening 91% 
Reversible defect with No Significant Wall Motion and Wall Thickening 9% 
Fixed defect with Significant Wall Motion and Wall Thickening 25% 
Fixed defect with No Significant Wall Motion and Wall Thickening 75% 
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FIGURE LEGENDS 

 
Figure 1: A composite diagnostic algorithm for rest and stress gated myocardial 
perfusion SPECT where A and B are defined as the alternative diagnostic strategies. 
 
Figure 2: A composite diagnostic algorithm for stress only gated myocardial perfusion 
SPECT. 
 
Figure 3: Decision tree analysis for rest only when stress is abnormal with a total of 
12 deaths, 24 myocardial infarctions and costs of $1179889. True negatives (TN), 
false negatives (FN), true positives (TP) and false positives (FP). 
 
Figure 4: Decision tree analysis for rest and stress with a total of 12 deaths, 24 
myocardial infarctions and costs of $1294004. 
 
Figure 5: Decision tree analysis for stress only with a total of 14 deaths, 23 
myocardial infarctions and costs of $1076605. Wall motion (WM) and wall 
thickening (WT) are represented. 
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Figure 1: A composite diagnostic algorithm for rest and stress gated myocardial 
perfusion SPECT where A and B are defined as the alternative diagnostic strategies.  
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Figure 2: A composite diagnostic algorithm for stress only gated myocardial perfusion 
SPECT.  
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Figure 3: Decision tree analysis for rest only when stress is abnormal with a total of 12 deaths, 24 myocardial infarctions and costs of $1179889. 
True negatives (TN), false negatives (FN), true positives (TP) and false positives (FP). 
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Figure 4: Decision tree analysis for rest and stress with a total of 12 deaths, 24 myocardial infarctions and costs of $1294004. 
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Figure 5: Decision tree analysis for stress only with a total of 14 deaths, 23 myocardial infarctions and costs of $1076605. Wall motion (WM) 
and wall thickening (WT) are represented. 
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