
Babak Mahmoudian MD, FEBNM
Assistant Professor of Nuclear Medicine

Tabriz University of Medical Sciences



 The most commonly performed cardiac 
nuclear study

 1/3 of all nuclear medicine procedures done in 
USA



 Evaluates two sequential physiological events: 

 Myocardial perfusion

 Myocardial viability





 Lipid soluble

 Diffuses from the blood into the 
myocardial cell

 Retained in the region of 
mitochondria because of its 
negative transmembrane potential 

 The first-pass extraction fraction is 
lower than that of Tl-201, 
approximately 60%. 

 As with Tl-201, extraction is 
proportional to coronary flow and is 
underestimated at high flow rates 
and overestimated at low flow.



 Planar Imaging (Two dimentional)
 Tomographic imaging (SPECT)









 Gated SPECT adds a 
cinematic three 
dimensional display of the 
contracting myocardium. 

 Data collection is 
triggered from the R-
wave of the ECG.









 A, Two-day imaging 
protocol used for 
99mTc-based 
radiotracer 
stress/rest imaging, 
typically used in 
obese patients. 

 B, One-day imaging 
used for Tc-99m-
based radiotracer 
stress/rest imaging, 
typically used in 
nonobese patients.



 C, One-day, stress-
redistribution imaging 
protocol used for 
thallium-201 imaging

 D, One-day, dual-isotope 
imaging protocol



 Exercise Test
 Pharmacologic Stress



 Graded treadmill exercise

 Accuracy for the diagnosis of CAD is 
modest = 75%

 Numerous false negatives and false 
positives. 

 Specificity is particularly poor in:

 Women

 Patients with resting ECG ST-T changes

 Left ventricular hypertrophy

 Bundle branch block

 Patients on digoxin

 These patients often require MPS to 
confirm or exclude the diagnosis of CAD



 Vasodilators

 Adenosine

 Dipyridamole

 Inotrope Positives

 Dobutamine











 Diagnosis or exclude CAD in patients at intermediate or low-
intermediate risk for CAD

 Diagnosis or exclude CAD for patients at low risk for CAD who have 
an abnormal or inconclusive ETT.

 Diagnose CAD in patients presenting in the emergency room with 
acute chest pain and are found to have a normal or inconclusive 
ECG.

 Assess cardiac risk for preoperative patients having major surgery 
who are at risk for CAD

 Determine hemodynamic significance of borderline coronary 
stenosis and appropriateness of revascularization in patients who 
have had coronary angiography.

 Follow-up of symptomatic patients after coronary artery 
interventions.



 ETT sensitivity for myocardial ischemia: 60%

 MPI sensitivity for myocardial ischemia > 90%



 Detection of CAD

 Location of CAD

 Severity of CAD

 Extent of CAD



 Normal scan= Homogenous distribution
 Ischemia= Reversible defect
 Scar tissue= Fixed defect







 Hibernation

 Severe ischemia at rest

 More than 20% viable tissue

 Benefits from bypass surgery


18F-FDG (Fluro-Desoxy-Glucose) PET 

 Best method for evaluation of viability



 High risk scan group:

 Large size reversible defect

 Multiple reversible defects

 Increased 201Tl lung uptake

 Transient ischemia induced LV dilatation
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