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Summary

Utilizing the Fourier amplitude ratio (FA ratio), we evaluated a new approach for quantitating
valvular regurgitation by the gated cardiac blood pool scan. The subjects consisted of 36 patients with
documented left ventricular regurgitation of grade I-IV (group 1), 24 patients with myocardial infarc-
tion including severe cardiac dysfunction (group 2), and 15 normal persons (group 3).

From each pixel of the gated cardiac blood pool scan, a time-activity curve was obtained and the
first-harmonic Fourier analysis was performed. Two functional images; namely, the phase and amplitude
images, were generated. To generate the FA ratio, the region of interest was drawn around each ventricle
in the amplitude image. The FA ratio was calculated using the following formula; FA ratio=left ven-
tricular amplitude value / right ventricular amplitude value.

The FA ratio was 2.66+1.75 (mean+S.D.) in group 1; 1.29+0.27 in group 2; and 1.11+0.19
in group 3. The FA ratio for group 1 was significantly higher than those of groups 2 and 3 (p<0.001).
There was no significant difference between the FA ratios of groups 2 and 3.

In patients with regurgitation, the FA ratio was 1.50+0.37 in patients with grade I, 1.97+0.34
in grade II, 2.7340.95 in grade III; and 6.65+2.14 in grade IV. There was a good agreement between
the FA ratios and quantitative angiographic estimates of regurgitation. Furthermore, the utilization
of the amplitude image allowed a more simplified, accurate image of the region of interest than pro-
vided by customary methods, and avoided the problems of selecting the background and end-diastolic
and end-systolic frames. With its simplicity and accuracy, we found high interobserver and intraobserver
agreement.
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We concluded that this approach is a useful method in evaluating left-sided valvular regurgitation
and that it permits a noninvasive, reliable quantitation of the regurgitation. Such information is
highly reproducible and should provide means for long-term follow-ups and evaluations of results

of medical and surgical interventions.
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Table 1. Population, age and left ventricular
ejection fraction of study groups

No. of Age* LVEF*
cases (yrs.) (%)

Group 1 Valvular
regurgitation 36
Group 2 Myo-
cardial infarction 24
Group 3 Normal 15

53.5+18.7 61.3+13.4

63.6+11.8 41.0+13.3
50.1+13.1 70.6+7.9

Total 75 56.1+16.4 56.7+16.8

*: mean+S.D.
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Fig. 1. The phase and amplitude images in a normal case.
Clear separation between atria and ventricles is observed.

CY4YRS. MALE Dx=MORMAL
FA RATIO=1.8E

Fig. 2. Right and left ventricular regions of interest on the
amplitude image in Fig. 1.

The Fourier amplitude ratio (FA ratio) is calculated by the fol-
lowing formula; FA ratio=left ventricular amplitude value / right
ventricular amplitude value. The FA ratio of this case is 1.06.
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Fig. 3. The FA ratios of 75 patients, with mean
value (open circle) and standard deviation (bar
marker) for each group.

The FA ratio in group 1 is significantly higher than
in the other two groups. There is no significant
difference between the FA ratios in groups 2 and 3.
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Fig. 4. Comparison of the FA ratio with the
angiographic assessment of the severity of
valvular regurgitation.

An open circle and a bar marker indicate mean
and standard deviation for each angiographic grade,
respectively.
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Fig. 5. Intraobserver (left) and interobserver (right) variations for this technique.
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Fig. 6. The preoperative (Pre op., open circle)
and postoperative (Post op., closed circle) FA ratios
in six patients who underwent valve replace-
ment.

The preoperative values decline to the normal
range after surgery.
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Fig. 7. The amplitude image (left) and aortogram (right) in Case 1.
The FA ratio is 1.57. The severity of aortic regurgitation (AR) is grade II.

Fig. 8. The amplitude image (left) and aortogram (right) in Case 2.
The FA ratio is 5.87. The severity of AR is grade IV.
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Fig. 9. The preoperative (left) and postoperative (right) amplitude images in Case 3 who

underwent successful valve replacement.

The preoperative and postoperative values of the FA ratio are 4.13 and 1.05, respectively.
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