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Abstract

The influence of aging and heart rate on left ventricular systolic time intervals is well known, but the
effects on left atrial systolic time intervals, a new index of left atrial function, remain unknown. The
influence of aging and heart rate on left atrial systolic time intervals was investigated in 43 normal subjects
(13-72 years of age) by Doppler echocardiography. Atrial pre-ejection period, atrial ejection time, and
corrected atrial pre-ejection period were obtained by transmitral Doppler echocardiography. Simple re-
gression analysis showed atrial pre-ejection period significantly correlated with P wave duration (PP; r=
0.78), and PR interval (PR; r=0.60), but not with RR interval (RR). However, multiple regression analy-
sis showed atrial pre-ejection period significantly correlated only with PP. Simple regression analysis
found atrial ejection time significantly correlated with PP (=0.38), and PR (»=0.39), but not with RR.
However, multiple regression analysis found atrial ejection time did not correlate with any factor signifi-
cantly. Aging was significantly correlated with corrected atrial pre-ejection period (r=—0.37), but not
with corrected atrial ejection time and atrial pre-ejection period. Atrial ejection time significantly corre-
lated with corrected atrial pre-ejection period (r= —0.37), but not with atrial pre-ejection period. Cor-
rected atrial pre-ejection period is a clinically useful index of left atrial systolic function.
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Table 1 Characteristics and atrial systolic time intervals

No. Patient Age Gender APEP AET APEPc PP PR RR
(yrs) (msec) (msec) (msec) (msec) (msec)
1 NM 45 F 91 101 0.82 112 164 948
2 YK 63 F 94 126 0.81 116 170 1,178
3 KT 32 F 93 97 0.85 109 170 1,170
4 YK 72 M 99 119 0.83 119 125 986
5 KE 46 M 95 109 0.96 99 144 1,132
6 MI 55 M 98 145 0.80 122 192 972
7 (0N 67 M 87 119 0.81 107 184 944
8 oT 36 M 74 119 0.76 97 198 896
9 MS 22 M 85 100 0.81 105 140 700
10 KN 29 F 75 102 0.90 83 134 730
11 ES 32 M 103 110 0.82 126 194 1,180
12 SY 28 M 84 126 0.80 105 164 804
13 Y™M 17 F 94 109 0.92 103 184 1,096
14 M 43 F 102 121 0.89 114 172 840
15 TT 16 M 81 86 0.85 95 122 1,035
16 TH 40 F 81 132 0.80 101 156 1,053
17 MH 14 M 93 115 0.93 100 180 1,119
18 ™ 25 M 93 111 0.86 108 170 1,176
19 1A 21 F 80 111 0.82 98 164 923
20 SY 38 M 93 103 0.88 106 148 940
21 SY 13 F 88 106 0.83 106 134 945
22 NK 57 F 83 123 0.76 109 144 952
23 YS 72 M 100 113 0.82 122 170 730
24 MM 58 F 82 123 0.76 108 168 1,017
25 SM 55 F 96 123 0.86 112 144 930
26 NF 47 F 89 96 0.79 113 134 700
27 AT 47 F 98 122 0.84 116 176 970
28 MY 68 F 100 122 0.88 114 176 978
29 NS 56 F 84 125 0.73 115 140 1,098
30 Y™ 23 F 78 91 091 85 120 1,052
31 KS 54 F 94 105 0.85 110 142 862
32 OK 28 M 84 100 0.86 98 148 888
33 HK 34 F 101 107 0.87 116 182 1,102
34 SH 34 M 87 111 0.82 106 156 1,162
35 SA 28 M 92 115 0.87 105 160 1,044
36 OoT 39 M 85 117 0.76 111 144 720
37 YY 61 M 86 107 0.82 105 144 942
38 NY 66 M 95 95 0.84 113 160 1,040
39 MY 20 M 97 106 0.85 114 150 896
40 MM 52 F 80 121 0.87 92 124 880
41 NT 21 M 85 128 0.83 103 160 1,080
42 NM 31 M 86 104 0.83 104 155 1,022
43 TY 30 M 92 102 0.87 106 156 880
Mean 40 90 113 0.84 107 159 979
+SD 17 8 12 0.05 9 21 140

AET=atrial ejection time; APEP=atrial pre-ejection period; APEPc=corrected atrial pre-ejection period; F=female; M=male; PP=P
wave duration; PR=PR interval; RR=RR interval
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Fig. 1 Measurements of transmitral Doppler echocardiography

Abbreviations as in Table 1.

Table 2 Correlation matrix between left atrial systolic time intervals
and electrocardiographic indexes

Simple regression analysis ~ Multiple regression analysis

Coefficient ~ Probability Coefficient Probability

APEP

PP 0.78 <0.001 0.62 <0.001

PR 0.60 0.003 0.03 0.47

RR NS NS — —
AET

PP 0.38 0.03 0.27 0.2

PR 0.39 0.01 0.19 0.06

RR NS NS — —

NS =not significant. Other abbreviations as in Table 1.
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Fig.2 Relationships between left atrial systolic time intervals and age

Upper : Correlation between APEP and age
Middle : Correlation between AET and age
Lower : Correlation between APEPc and age
Abbreviations as in Table 1.
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Fig.3 Inter-relationships of left atrial systolic time intervals

Left : Correlation between APEP and AET
Right : Correlation between APEPc and AET
Abbreviations as in Table 1.

Table 3 Reproducibility of left atrial systolic time intervals

r value p value SEE (msec)
APEP 0.92 <0.001 3.1
AET 0.90 <0.001 4.7
APEPc 0.94 <0.001 0.02

SEE =standard error estimation. Other abbreviations as in Table 1.
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Fig. 4 Schematic illustration of the relationship between left ventricu-
lar and atrial pressures and atrial ejection flow

EMI=electromechanical interval; LAdP/dt=Ileft atrial pres-
sure rise; LAP=left atrial pressure; LVP=left ventricular
pressure; PRT=pressure rising time; ECG=electrocar-
diogram. Other abbreviations as in Table 1.
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