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Table 1 Left ventricular function for control group and two patient
groups with mild coronary artery disease

LVEF (%)

. PFR Peak Shift R-ratio
Group Age HR/min - = (sec1) Peak Time (°) ©) (R/(R+A))

Control 47.2 62.8 59.8 67.2 3.64 103.0 53.8 52.2 0.974
group +12.0 +5.74 +5.42 +8.26 +0.82 +16.1 +8.45 +8.93 +0.011
(n=5)

Increase 49.0 64.9 58.9 68.0** 3.54 93.3* 63.0 44.7* 0.943
group +11.9 +6.33 +4.88 +2.00 +0.50 +9.22 +7.62 +5.80 40.042
(n=7)

Decrease 56.1 68.0 60.6 57.3 3.14 69.2 69.4 34.3 0.839
group +6.50 +5.92 +4.36 +6.05 +0.74 +16.9 +8.74 +6.86 +0.144

v (n=14)
mean+S.D. *=p<0.01, **=p<0.001, vs Decrease group

abbreviation=LVEF: Left Ventricular Ejection Fraction, PFR: Peak Filling Rate
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Fig. 1 Left ventricular ejection fraction at rest and during exercise for the three groups.
There was no significant difference in the LVEF among the three groups at rest.
The cardiac reserve of the control group and the increase group were about the

same.
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. 2 Comparison of the peak filling rate for the three
groups.
No significant differences were found.
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Fig. 3 Analysis of the increase group LV diastolic phase volume curve obtained
from S-2 gated equilibrium scintigraphy.
The normalized VOLUME CURVE (white line) ranges from the start
(—90°, —1) to the end (+90°, +1) of diastole. The deviation from the SIN
curve (dotted line) is shown as the VOLUME-SIN curve (grey line) with a
function maximum at PEAK. The time from the start of diastole to the PEAK
is labeled PEAK TIME. The SHIFT represents the deviation of the VOLUME
curve from the SIN curve at the mid-point of diastole. The area under the
VOLUME-SIN curve which is positive is lateled R, and the area which
is negative, A. The ratio R/(R+A) was then computed.

Results: PEAK=1.08
PEAK TIME=60°
SHIFT=49.8°

R-ratio [R/(R+4A)]=0.992
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Fig. 4 Decrease group LV diastolic phase indices.
Values obtained for the PEAK, SHIFT and R/(R+A) ratio of
the decrease group were smaller than those of the increase
group. The PEAK TIME value, however, was larger.
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Fig. 5 A comparison of the new LV diastolic phase indices for the three groups.

Significant differences were found between the increase and decrease groups for the
PEAK (top left) and SHIFT (top right) values. If we consider that the LV func-
tion of the control and increase groups are identical, then differences were observed
between this combined group and the decrease group for the PEAK TIME
(bottom left) and R/(R+A) RATIO (bottom right) values.
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Fig. 6 Comparison of the PEAK and SHIFT values among the three groups corrected

for heart rate variation.

A difference between the increase and decrease groups was observed.
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Summary

The Evaluation of Mild Coronary Artery Disease through the Analysis
of Left Ventricular Diastolic Phase Indicies Obtained
from S;-Gated Equilibrium Scintigraphy

Tomokuni SHIRAISHI, Akitoshi KoBAYASHI, Takeo HASEGAWA, Yutaka NISHIYAMA,
Midori NAKAZAWA and Yoshimasa TANAKA

Department of Radiology, Kansai Medical University, Moriguchi, Osaka, Japan

S2-gated equilibrium scintigraphs were made for
a control group (5 subjects) and a patient group (21
subjects) with mild coronary artery disease and
LVEF greater than 509; at rest. Four LV diastolic
phase indices (PEAK, PEAK TIME, SHIFT, and
R-RATIO) were derived from the scintigraphs as
follows. The deviation of the disastolic phase
volume curve from the SIN curve was used as an
early diastolic phase index. The PEAK measures
the maximum deviation; the PEAK TIME meas-
ures the time from the start of diastole to the
PEAK; the SHIFT measures the phase deviation
between the two curves at the mid-point of diastole.
As an index of left atrial systolic function, the ratio
of the deviation area of the early diastolic phase
(R) to the deviation area of the early plus the late
diastolic phases (R+A) was derived and referred
to as the R-RATIO [(R/(R+A)]. The cardiac
reserve was then evaluated from these four indicies.

The patient group was further divided into an
LVEF increase group and an LVEF decrease
group according to the results of an exercise test.
No difference was found in the systolic and diastolic
functions between the control group and the
increase group leading us to consider that their LV
functions are identical. The decrease group, when
compared to the control and increase gioups, was
found to have a rapid filling phase dysfunction
which was compensated by the left atrial systolic
function. From the use of these new diastolic phase
indices in the above analysis, a slight decrease in
the cardiac reserve of patients with mild coronary
artery disease was observed for the systolic function
during exercise.

Key words: Left ventricular diastoric phase
index, Sz-gated equilibrium scintigraphy, Coronary
artery disease.
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