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Abstract 

Background  

201-Tl myocardial single-photon emission computed tomography 

(SPECT) is recognized to be an excellent tool for identifying viability after 

myocardial infarction, but being expensive and needing a longer time for 

imaging are among its main limitations. Hence this study was designed 

to evaluate the effectiveness of low dose dobutamine echocardiography 

and Tc-99m myoview gated SPECT in assessment of myocardial viability 

in comparison to 201-Tl.  

Patients and Methods  

35 patients (34 males and 1 females) were included in this study to 

identify viable myocardium by defining akinetic or dyskinetic segments 

and compare the wall motion of segments in the echocardiography and 

myoview with that in the gold standard 201-Tl scan together with 

comparison of the perfusion in Myoview with 201-Tl scan. 

Results  

We compared the segments in patients; we had 560 segments in the 

myoview, 201-Tl SPECT and echocardiography. Low dose dobutamine 

echocardiography identified 325/560 segments (58%) as viable 

myocardium compared to 525/560 (83.3%) by Tc-99m Myoview gated 

SPECT while 201-Tl   identified 536/560 (85 %) viable segments. 

Sensitivity, specificity PPV and NPV for low dose dobutamine 

echocardiography and Tc-99m Myoview gated SPECT were [60.6 %, 

100%, 100%, 30.8%] and [98%, 100%, 100% and 93.5%] respectively. 

Conclusion 

Tc-99m gated SPECT scan in better than the low dose echocardiography 

in assessment of myocardial viability. 
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Introduction 
 

During the past decade, numerous studies have demonstrated that 

nuclear cardiology techniques involving single photon methods as well as 

positron emission tomography (PET) provide important information 

about myocardial viability in patient with left ventricular dysfunction at 

present, several clinically reliable physiological markers of viability can 

be used for this purpose. These include indices of regional coronary blood 

flow, regional wall motion and regional systolic wall thickening 

(Cuocolo et al, 1992). 

These are accurate markers for viability when they are normal or 

nearly normal but have major limitations in the identification of viable 

myocardium when severely reduced or absent. In the setting of 

hibernating myocardium, by definition, indices of regional perfusion and 

systolic function (regional wall motion and thickening) will be severely 

reduced or absent despite of maintenance of tissue viability, thus these 

indices are imprecise in differentiating hibernating myocardium from 

myocardial scarring (Dilsizian et al, 1994). 

Although measures of baseline systolic function are imprecise 

indicators for viability, contractile reserve is maintained in viable 

hibernating myocardium, and this index can be assessed readily with low 

dose dobutamine echocardiography. Numerous studies attest to the 

accuracy of dobutamine echocardiography in unmasking dysfunction but 

viable myocardium and in predicting recovery of function after 

revascularization. This remains an exciting area in current investigation 

(Dilsizian et al, 1994). 

Because retention of 201-Tl with time is an active process that is a 

function of cell viability and cell membrane activity. 201-Tl is a marker 

of myocardial viability. Tc-99m sestamibi, like 201-Tl, requires intact 
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sarcolemmal and mitochondrial process of retention. This agent has been 

shown to be an excellent marker of cellular viability. In both 

experimental and clinical settings in which Tc-99m sestamibi delivery to 

dysfunctional myocardium is adequate. It can be considered as a marker 

of myocardial viability rather than a pure marker for perfusion. However 

Tc-99m sestamibi does not redistribute as avidly as does 201-Tl. 

Subsequent studies have provided consistent and convincing evidence 

indicating the role of Tc-99m sestamibi for viability assessment in patient 

with left ventricular dysfunction (Dilsizian et al, 1994).  

As is the case with 201-Tl imaging, myocardial regions with 

systolic dysfunction that manifest reversible ischemia during Tc-99m 

sestamibi imaging have a very high likelihood of recovery of function 

after revascularization. Also, there is inverse relationship between 

regional Tc-99m sestamibi activity during rest and the extent of 

interstitial fibrosis measured in myocardial biopsy specimens. This 

observation translates into a continuous relation, similar to that observed 

during 201-Tl imaging, between regional Tc-99m sestamibi activity and 

the likelihood of improvement in regional function after revascularization 

(Cuocolo et al, 1992). 

Regional Tc-99m sestamibi activity at rest correlates more strongly 

with 201-Tl redistribution images rather than when resting Tc-99m 

sestamibi and rest-redistribution 201-Tl images are compared in the same 

patients, therefore reversibility of stress induced defects, the severity of 

resting defect or nitrate enhanced Tc-99m sestamibi imaging at rest 

would optimize the use of Tc-99m sestamibi for detecting ischemic viable 

but dysfunctional myocardium (Dilsizian et al, 1994). 
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Aim of the work 

To evaluate the role of gated SPECT myocardial perfusion 

scan in comparison with dobutamine echocardiography in 

assessment of myocardial viability. 
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Chapter 1 
 

Basic consideration of Myocardial Ischemia 
 

Myocardial ischemia is the result of transient imbalance of 

myocardial oxygen supply and demand, leading to symptoms and signs, 

which can be used as diagnostic markers (Nesto and Kowalchuck, 

1987). 

 

Effects of ischemia: 

Irrespective of its cause, myocardial ischemia in a coronary 

territory is associated with three clinical manifestations: - 

1. Abnormal regional left ventricular function, 

2. ECG changes, 

3. Angina. 

The loss of normal contractile activity in that vascular bed rapidly 

results in asynergy, which is recognizable at echocardiography (Kerber 

et al., 1975). Acute coronary occlusion provokes paradoxical motion 

(systolic bulge or dyskinesia) in the central ischemic zone, reduced 

contraction (akinesis or hypokinesis in the adjacent zone) and 

compensatory hyperkinesis in the surrounding unaffected myocardium 

(Lew et al., 1985).  

Ischemia induced alteration of systolic function occur very rapidly. 

During coronary angioplasty, Wijns et al., 1986 showed a regional 

increase in left ventricular stiffness within 20 seconds of coronary 

occlusion. Indeed, left ventricular distensibility decreases before the onset 

of systolic failure (Aroesty et al., 1985). 

The sequence of functional events induced by ischemia begins with 

diminished left ventricular compliance, followed by decreased 

myocardial contractility and increased left ventricular end diastolic 

pressure. These changes are evidenced at echocardiography by alterations 

of transmitral flow pattern, abnormal regional systolic function and 

eventual left ventricular cavity enlargement and reduction of overall left 

ventricular function (Armstrong, 1988). 


