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Summary

To investigate the left atrial ejection performance in heart failure, we observed both the trans-
mitral (TMF) and pulmonary venous flow waves (PVF) by transesophageal Doppler echocardiography
in 20 patients with heart failure (16 males, 4 females, 56+13 years old). In 7 of 20 patients, pul-
monary capillary wedge pressures (PC) were also obtained within 72 hours after the transesophageal
Doppler echocardiographic examinations. A reversal flow on PVF during atrial systole (atrial backward
ejection flow) was observed in all of the 20 patients. Corrected atrial pre-ejection period correlated
significantly with PC (r=—0.76, p<0.05), indicating that the period was shortened in accordance
with left atrial Starling’s law. This period correlated significantly with both the duration and the
time velocity integral of atrial backward flow (r=—0.72, p<0.005; r=—0.55, p<0.05, respectively),
but not with the atrial ejection time nor with the time velocity integral of atrial systole. These results
suggest that in some cases of heart failure, left atrial contractile function is preserved despite the
marked augmentation of left atrial afterload, resulting in a decrease of the left atrial forward ejection and
an increase of the left atrial backward ejection.

Thus, the observations of TMF and PVF by transesophageal Doppler echocardiography are
useful for assessing the left atrial ejection performance in patients with heart failure.
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Table 1. Clinical profile, Doppler and hemodynamic variables of subjects

. age o TMF PVF Pt
0. Name (yrs) Sex Diagnosis NYHA AET ” AbT IAD e
APEPc
(msec) (cm) (msec) (cm) (mmHg)
1 Y. T. 65 M DCM II1 0.96 110 2.2 109 0.6 9
2 O.K. 42 M DCM 1I 1.13 136 3.4 36 0.3 3
3 H.T. 68 M DCM I 0.80 148 3.9 136 1.1
4 K.S. 45 M DCM II 0.76 156 4.1 69 0.4
5 0.S. 48 F DCM 111 0.79 103 2.3 87 0.4
6 H.S. 63 M HCM I 0.89 144 2.8 123 0.9 6
7 M.T. 66 M HCM II 0.65 206 3.2 116 1.2 15
8 G.K. 65 M HCM II 0.69 120 2.6 151 1.5
9 U.M. 57 F HCM II 0.58 124 1.6 169 1.9
10 F.S. 68 F OMI 111 0.83 122 2.1 119 0.9
11 Y. K. 70 M HCM 1I 0.70 164 4.5 115 1.1
12 S. K. 77 M HCM III 0.88 112 4.6 109 0.8
13 Y. K. 62 F AS II 0.74 125 2.1 170 2.0 10
14 I.K. 63 M AS 1I 0.74 150 4.9 138 1.3 15
15 K.T. 51 M DCM I 0.96 145 2.4 91 0.5
16 S.J. 65 M DCM I 0.68 140 4.1 158 4.2
17 U. M. 64 F DCM I 0.72 183 4.1 113 0.4
18 T.L 62 M HCM II 0.69 122 3.0 140 1.6
19 N.T. 22 M HCM II 0.71 144 3.2 145 2.5 7
20 S.R. 38 M HCM II 0.70 99 1.4 172 3.2
M 58 0.78 138 3.1 123 1.3 9.3
SD(+) 13 0.13 27 1.0 35 1.0 4.5

TMF =transmitral flow ; PVF =pulmonary venous flow ; NYHA =New York Heart Association functional class;
APEPc=corrected atrial pre-ejection period; AET =atrial ejection time; IA=time velocity integral of atrial
systole ; AbT =atrial backward ejection time; IAb=time velocity integral of atrial backward ejection flow; PC
=pulmonary capillary wedge pressure; DCM=dilated cardiomyopathy; HCM =hypertrophic cardiomyopathy ;
OMI=o0ld myocardial infarction; AS =aortic stenosis; M=mean; SD=standard deviation.
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Fig. 1. Measurements of Doppler indexes.
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Upper panels: pulsed Doppler echocardiogram of transmitral flow (left) and its sample site (right)
by transesophageal echocardiography, lower panels: pulsed Doppler echocardiogram of pulmonary
venous flow (left) and its sample site (right) by transesophageal echocardiography.

APEP =atrial pre-ejection period; PP=ECG P wave duration; SV=sample volume.

Other abbreviations: see Table 1.
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1. Fy7S5—i5EDEANE

HE 2080 ¥y 77 —1gE0FAMESZ Table
1 iRy, ERNRHEEcsd 5 APEPe i
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FEHiFEHEE ¢ » 2 AET 3 99-206 msec,
g 138+27 msec, 1A 3 1.4-49cm, g 3.1
+1.0cm TH o7z 24 PVF LUERFED I
WITENEERETDHY, ZhIVEHLEER
®%FEHEE c» 5 AbT 13 69-172msec, E
# 123+ 35msec, IAb x 0.3-4.2cm, FE# 1.3
+10cm Thoiz.
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Fig. 2. Correlation between APEPc and PC.
Abbreviations : see Table 1.
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4. & %= @ (Fig. 5)
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Fig. 3. Correlation between APEPc and AET or IA.
Abbreviations : see Table 1.
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Fig. 4. Correlation between APEPc and AbT or IAb.
Abbreviations : see Table 1.
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Fig. 5. Pulmonary venous and transmitral Dop-
pler echocardiograms in a case with hypertro-
phic cardiomyopathy (38-year-old man).
Typical left atrial backward ejection flow was ob-
served on pulmonary venous echocardiogram.
Abbreviations : see Table 1.
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