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Analysis of Left Ventricular Functional Parameters in Normal Korean
Subjects by ECG Gated Blood Pool Scan

Jae Hwang Kang, M.D., Une Sook Park, M.D., Byeong Sun Kang, M.D., Hyeon Ok Lim, M.D,,
Dong Joo Choi, M.D., Bong Kwan Suh, M.D. and Soon Il Chung, M.D.

Department of Internal Medicine, College of Medicine, Gyeong Sang National University, Jinju, Korea

Keun Woo Lee, CN.M.T.

Department of Nuclear Medicine, Gyeong Sang National University Hospital, Jinju, Korea

Background : The demand for refinement in noninvasive and quantitative assessment of left
ventricular (LV) function is increasing.

Purpose . To assess normal values of left ventricular functional parameters during both systole and
diastole by scintigraphic method using computerized triple-head gamma camera and to evaluate
correlations between these parameters.

Methods : ECG gated blood pool scan with *™Tc-Human serum albumin was performed in 94
normal Korean subjects. Ejection fraction (EF), systolic parameters [peak emptying rate (PER),
average emptying rate (AER), time to peak emptying rate (TPER)], and diastolic parameters [peak
filling rate (PFR), average filling rate (AFR), time to peak filling rate (TPFR)] were obtained by
analysis of LV time-activity curve, the correlation of these parameters to the age and sex, and the
correlation between these parameters were evaluated.

Results :

1) Mean value of ejection fraction in study subjects was 59.6+£5.25% and showed no significant
correlation to age (r=—0.08) and sex but showed most pronounced correlation to PFR (r=10.46, p<
0.001), PER (r=0.41, p<0.001), AFR (r=0.34, p<0.001) and AER (r=0.28, p<0.01).

2) Mean values of systolic parameters were as follows: PER=3.22+0.50 end-diastolic volume/sec,
AER=2.22+0.45 end-diastolic volume/sec, TPER=103.5%+29.30 msec. They showed no significant
correlation to age and sex.

3) Mean values of diastolic parameters were as follows: PFR=2.71%0.51 end-diastolic volume/sec,
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AFR=1.8310.44 end-diastolic volume/sec, TPFR=132.1+33.45 msec. They showed strong correla-
tion to age (r=—0.70, —0.64, 0.37, p<0.001).

Conclusions : Left ventricular functional parameters in normal Korean subjects were obtained
reliably by computerized scintigraphic method and may be applied to the evaluation of cardiac
function in diseased patients.
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Fig. 1. Example of left ventricular time-activity curve
analysis with first derivative (dV/dt). Left
ventricular volume curve with ejection fraction
(EF) and peak emptying rate (PER), peak fill-
ing rate (PFR), time to peak emptying rate
(TPER), time to peak filling rate (TPFR) were
shown,
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Fig. 2. Ejection fraction shows no significant correla-
tion with age. EF (%)=ejection fraction. +p>
0.05 (statistically not significant)
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Table 2. Ejection Fraction of Study Subjects
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Table 3. Systolic Parameters of Study Subjects

Age (yr) M F Total (%)
20~29 60.8+4 58.9%5 59.8+4
30~39 61.0x6 59.0£5 60.0£5
40~49 56.5+5 60.0x6 58.3+6
50~59 61.11+6 61.0+7 61.1+6
60~70 58.9x4 56.6+5 57.9+t4

Total (%) 59.9+5 59.3%5 59.6£5

Ejection fraction (EF): Mean*Standard Deviation
(SD).

1 ~PER r= -0.20+
+AER r= 0.20+
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Fig. 3. Peak emptying rate (PER) and average empty-
ing rate (AER) shows no significant correlation
with age. EDV/s=end-diastolic volume/sec-
ond. +p>0.05 (statistically not significant)
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Table 5. Correlation Coefficients of Cardiac Indices

PER AER TPER PFR AFR TPFR EF AGE

PER 0.66***  —0.20 0.47%+* 0.22* 0.11 0.41%**  —0.20
AER 0.66%** —0.30%** 0.35%** 0.21* —0.04 0.28**  —0.20
TPER —0.20 —0.39%** —0.09 0.03 0.15 0.13 0.16
PFR 0.47%** 0.35%**  —0.09 0.74%%*  —(.29%* 0.46%**  —0.70%**
AFR 0.22* 0.21 0.03 0.74**+ —0.50%** 0.34%*  —(.64***
TPFR 0.11 —0.04 015 —0.29%**  —0.50%** 0.01 0.37%**
EF 0.41%+* 0.28%* 013 0.46%** 0.34%** 0.01 ~0.08
AGE - —0.20 —0.20 0.16 —0.70%* 0.64*** 0.37***  —0.08
*p<0.05, **p<0.01, ***p<0.001
5 PR
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Fig. 4. The large decline in peak filling rate (PFR)
and average filling rate (AFR) with age in the
94 normal subjects. EDV /s=end-diastolic vol-
ume/second. ***p<0.001
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Fig. 5. The differences of peak filling rate (PFR)
between all age group were shown. A signifi-
cant differences were noted between 5th and
6th, 6th and 7th decade. EDV/s=end-diastolic
volume/second
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Fig. 6. The differences of time to peak filling rate
(TPFR) between all age groups were shown. A
significant difference was noted between 5th
and 6th decade.
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