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Methods 

We retrospectively studied 121 consecutive patients (60% male) with end-stage renal disease and normal LVEF 

by echo (> 50%). Diastolic function was determined by echo using the mitral inflow E/A velocity ratio and the 

mitral deceleration time (73 [60%] had diastolic dysfunction). All patients underwent a same-day 99mTc low-dose 

rest / high-dose stress protocol, and standard SPECT. Gated studies were acquired at rest using 8 

frames/cardiac cycle and reconstructed using OSEM (3 iterations, 8 subsets). ECTb4 was used to analyze 

resting gated short-axis slices and produce time-volume curves used for calculating diastolic function 

parameters. Twelve patients whose resting volume at end-systole (ES) was less than 20ml were excluded from 

this analysis. Fourier analysis using 3 harmonics was used to approximate each time-volume curve; from this 

approximation we calculated peak filling rate (PFR, maximum filling rate after ES, in end-diastolic volumes 

(EDV)/s) and the time to peak filling rate (tPFR, measured from ES, in ms) as well as normalized versions of 

these parameters (normalized PFR in EDV/RR interval and normalized tPFR in % of RR interval); see figures 1 

and 2 for a graphic depiction of these parameters. An additional 38 patients were excluded from the PFR and 

tPFR analysis (but not the normalized PFR and tPFR analysis) because their heart rate was not recorded. 

Conclusion 

We have shown that parameters of diastolic function can be successfully extracted from 8-frame gated 99mTc MPI 

studies. 
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Objective 

The purpose of this study was to assess whether 8-frame gated 99mTc SPECT Myocardial Perfusion Imaging 

(MPI) can be used to successfully determine parameters of diastolic function using 3-harmonic Fourier analysis. 

Results 

Average resting diastolic function parameters are shown in table 1.  Note that all resting parameters except tPFR 

showed a significant difference between patients with and without diastolic dysfunction by echo.  A patient with 

normal diastolic function by echo is shown in figure 1, and a patient with abnormal diastolic function by echo is 

shown in figure 2. 

Discussion 

MPI gated studies acquired with 8 frames per cardiac cycle have long been considered insufficient for calculating 

parameters of diastolic function because of the limited sampling at end-diastole; with 16-frames per cardiac cycle 

considered the minimum necessary for accurate assessment of diastolic function.  However, many labs are still 

acquiring gated studies at 8 frames/cardiac cycle because of the increased counts in each gated bin compared to 

studies acquired with 16 or more frames.  In this poster, we explore whether 3-harmonic Fourier analysis of 8-

frame gated MPI studies can be used to help overcome this limited sampling deficiency.  Previously, we have 

shown[1] that 3-harmonic Fourier analysis of the time-volume curve from an 8-frame gated MPI study is able to 

detect phase offsets of as little as 5.6⁰; this demonstrates the value of replacing the 8 discrete time points with a 

continuous harmonic function.  The results from the current study show that in a limited population of end-stage 

renal disease patients, we were able to show significant differences between patients with normal and abnormal 

diastolic function as identified by echocardiography.  In particular, we see that the peak filling rate, normalized 

peak filling rate and normalized time to peak filling rate all showed a significant difference with the time to peak 

filling rate trending toward significance.  Figure 3 below shows an example 8-frame gated MPI study where 

diastasis is well resolved, even with the 8-frame temporal resolution.  
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Study Limitations and Future Work 

In our cohort of 109 patients whose resting ES volume was ≥ 20ml, only 71 had heart rate information [45 with 

diastolic dysfunction].  We also did not examine any potential differences between males and females. 

Abnormal Diastolic Function 

by Echocardiography 

Normal Diastolic Function 

by Echocardiography 

Average ± SD # of patients Average ± SD # of patients *p value 

PFR (EDV/s) 2.87 ± 0.76 45§ 3.30 ± 1.07 26§ 0.038 

Normalized PFR (EDV/RR) 2.58 ± 0.51 68 2.83 ± 0.55 41 0.011 

tPFR (ms) 234 ± 78 45§ 213 ± 64 26§ 0.109 

Normalized tPFR (% RR) 27.67 ± 8.88 68 24.20 ± 7.19 41 0.014 

Table 1.  Resting diastolic function parameters.  (*p value: Normal vs. Abnormal Diastolic Function) 

 §23 abnormal patients and 15 normal patients were excluded from the PFR/tPFR analysis 

 because their heart rate was not recorded. 

PFR:     2.60 EDV/s 

Normalized PFR:   2.00 EDV/RR 

tPFR:     287.51 ms 

Normalized tPFR:   37.39% of RR Interval 

Heart Rate:   78 BPM 

Figure 2.  Sample study with abnormal diastolic 

function by echo.  

PFR:     3.82 EDV/s 

Normalized PFR:   3.01 EDV/RR 

tPFR:     184.21 ms 

Normalized tPFR:   23.35% of RR Interval 

Heart Rate:   76 BPM 

Figure 1.  Sample study with normal diastolic 

function by echo.  
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Figure 3.  Example 8-frame gated MPI study 

showing a nice resolution of diastasis even with the 

8-frame temporal resolution.  


