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    The Clinical Value of MPI




    The Diagnostic and Prognostic Value of MPI

    
        
            
                Considerations for the MPI Modalities and Your Patient

                When a patient’s pretest probability of CAD is intermediate to high, myocardial perfusion imaging (MPI) may be an appropriate modality for risk stratification and patient management.1

                Two MPI modalities are SPECT MPI and positron emission tomography (PET) MPI. Either can be used to identify ischemia and prior infarction, risk stratify patients with known or suspected CAD, and guide clinical management decisions regarding medical therapy or revascularization.2 There are some differences between these modalities that should be considered when selecting the right modality for the right patient.


            

        


        

            
                
                    
                        

                            
                                Benefits and Limitations of PET MPI
                            
                        

                    
                    
                        PET has high diagnostic sensitivity and specificity, with high spatial resolution and attenuation correction, making PET a potentially superior cardiac testing modality for imaging patients who are more likely to have soft tissue attenuation artifacts.2 In addition, the radiation burden to the patient is reduced compared to other modalities.3 PET radiotracers also have a higher extraction fraction compared to the currently used SPECT radiotracers.4 

                        
                            
                                
                                    
                                        
                                            	
                                                    PET has the potential to2:
                                                    	Quantify regional perfusion
	Calculate coronary blood flow reserve 
	Measure the viability of myocardial tissue


                                                
	
                                                    The limitations of PET include:
                                                    	Lower availability and high cost of PET equipment3
	Short half-lives of PET radiotracers make exercise stress logistically challenging2
	The need for an onsite cyclotron or generator for the radiotracers used in imaging3


                                                


                                        

                                    

                                

                            

                        

                    


                    
                        

                            
                                Benefits and Limitations of SPECT MPI
                            
                        

                    
                    
                        SPECT MPI continues to be the most commonly used imaging modality in nuclear cardiology today. It plays an important role in the risk assessment and evaluation of CAD and is widely available and accessible for patients who are known or suspected to have CAD.5

                        
                            
                                
                                    
                                        
                                            	
                                                    SPECT has the potential to2:
                                                    	Quantify regional perfusion
	Quantify coronary blood flow (with cadmium zinc telluride [CZT] SPECT cameras)
	Measure the viability of myocardial tissue


                                                
	
                                                    The limitations of SPECT include:
                                                    	Some perfusion images have limited quality4
	Global blood flow reduction may be difficult to recognize, and thus the extent of CAD could be underestimated5
	Contrast between normal and ischemic myocardium may be reduced5


                                                


                                        

                                    

                                

                            

                        

                        Exercise Stress Testing

                        
                            SPECT can be performed with exercise or pharmacologic stress. Exercise stress is the preferred imaging procedure because the ability or inability to adequately exercise has independent prognostic and diagnostic value.2 Exercise capacity is a strong indicator of long-term risk, including death, for men and women with known or suspected CAD.1
                        

                        
                            
                                [image: Carla, a 60-year-old woman, undergoes an exercise stress test]
                            

                            
                                Pharmacologic Stress Testing

                                
                                    For patients unable to exercise adequately, pharmacologic stress testing may be appropriate. With SPECT MPI, appropriate patients can be converted from exercise to pharmacologic stress.6
                                

                                Approximately 50% of patients referred for MPI are unable to exercise adequately due to a noncardiac limitation.7

                            

                        

                    


                    
                        

                            
                                Semiquantitative Interpretation of MPI
                            
                        

                    
                    
                        Myocardial perfusion defects are typically graded by their extent and severity. In addition to qualitative evaluation of perfusion defects, semiquantitative interpretation of MPI helps standardize visual interpretation of scans, reduce the likelihood of overlooking significant defects, and provide an important semiquantitative index that is applicable to diagnostic and prognostic assessments.8

                        Current ASNC SPECT Imaging Guidelines recommend semiquantitative analysis using a segmental 5-point scale system on a 17-segment model of the left ventricle8:

                        
                            [image: 5-point scale system for semiquantitative interpretation of MPI]
                            [image: 5-point scale system for semiquantitative interpretation of MPI]
                        

                        
                            Left ventricular segmentation and scoring8,a

                            [image: Left ventricular segmentation and scoring]
                            [image: Left ventricular segmentation and scoring]
                            aAdapted from the American Society of Nuclear Cardiology; originally presented in Cerqueira MD, et al. J Nucl Cardiol 2002;9:240-5.

                        

                        

                            In addition to individual segmental scores, ASNC SPECT imaging guidelines recommend that summed scores be calculated. These scores represent the summed stress scores (SSS) of all segments and the summed rest scores (SRS) of all segments. The summed difference score (SDS) is the difference between the SSS and SRS8:

                            SDS = SSS – SRS

                            SDS is a measure of perfusion defect reversibility, reflecting inducible ischemia or hibernating myocardium.8

                            These semiquantitative metrics help guide decisions about the appropriate use of coronary revascularization.8

                            Functional assessment of wall motion and thickening as well as left ventricular ejection fraction (LVEF) also help stratify risk. According to ASNC guidelines, regional wall motion should be analyzed and classified using a semiquantitative scoring system8:

                            
                                [image: 6-point scale system for semiquantitative scoring of wall motion]
                                [image: 6-point scale system for semiquantitative scoring of wall motion]
                            

                            Software algorithms can help with semiquantitative scoring of wall motion and thickening.

                            LVEF can be categorized as follows8:
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