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Summary
The purpose of this study was (1) to assess the hemodynamic changes during daily activities by

24-hour continuous ear-densitographic monitoring (Holter EDG) in 14 patients with acute myocardial
infarction (MI), and (2) to define the changes in left ventricular performance during and after acute
upright posture in 35 patients with old MI.

Ninety-seven percent of the daily activities could be reliably measured by ambulatory monitoring
of systolic time intervals (STI) and the most significant change in STI was observed during defecation.
The ratio of preejection period to left ventricular ejection time (PEP/LVET) increased significantly
during defecation (0.42+0.09 — 0.50+0.09, p<0.05), but heart rate either increased (5 patients) or
decreased (4 patients). Though there was no change in PEP/LVET during sleep, walking and wash-
ing the face and hands, it tended to increase during eating and urinating.

Acute upright posture caused sudden acceleration of the heart rate, and increased PEP/LVET
immediately (0.36+0.05 — 0.39+0.06, p<0.005). The latter further increased immediately after
sitting (0.36+0.05—0.41+0.07, p<0.001) and 1 min after sitting (0.36+0.05—0.43+0.07, p<0.001),
but it was stable thereafter. Thus, abrupt changes in these parameters indicate that changes both in
neural activity and venous return are virtually instantanuous.

We concluded that the Holter EDG will facilitate the evaluation of daily activities of patients,
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and that the information obtained in this study could be valuable in understanding the physiology
and hemodynamics of patients recovering from acute MI.
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1. Holter EDG
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Fig. 1. Twenty-four hours continuous ear-densitographic monitoring ststem (Holter EDG).
An SM26 Holter is selected as the recording apparatus for this study. Channel 1 retains its ECG
function. The EDG signal is recorded in Channel 2.
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Fig. 2. Photoelectric transducer.

The U-shaped device is attached to the uppermost
portion of the ear (pinna). On one side of the pinna
is a light bulb, and on the other side is a photocon-
ductive cell which receives the light transmitted
through the skin and cartilage.
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2. Holter EDG (Table 1)
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Fig. 3. Electrode configuration.
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Fig. 4. Systolic time interval measurements.
ECG=electrocardiogram; EDG = ear-densitogram;

CAR=carotid
sphygmogram; LVET =left ventricular ejection time; PEP =preejection period; PTT=pulse trans-

PCG=phonocardiogram;

mission time.

Table 1. Hemodynamic changes during daily
activities

Heart rate PEP/LVET Quality of

(/min) tracing
Supine rest 68+9 0.42+0.09 14/14 (100%)
Sleeping 62+10 0.43+0.07 13/14 ( 93%)
Washing up 82+10 0.47+0.1 8/ 8 (100%)
Eating 77+ 9 0.47+0.1 14/14 (1009%,)
Walking 85+12*** 0.41+0.07 12/14 ( 86%)
Defecating 83+20 0.50+0.09* 9/ 9 (100%)

Urinating  84+14*** 0.454+0.09 14/14 (100%)

*p<0.05, **p<0.01, ***p<0.001.

iZonWTH3 &, LmEsgng < PEP 3%
(103+14 » 5 102+8 msec), LVET i3%8qiz
EHEL (280+11 5 211+31 msec), —F, o>
R < PEP iR (120+21 X v 132+
22 msec), LVET 3R %Th 72 (256+6 725
258+10 msec).

3. mEkirZiE (Table 2, Fig. 6)
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7 BV Ic O b ARLRHE 1 5505 3 HBITH T
T 67+12, 67x11 &, LHERCHLAEER (p<
0.01) % SR L7 £%, hrfkdh o0
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Fig. 5. Tracings of Holter EDG in daily activities.
Stable and suitable pulse tracings are shown.
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Fig. 6. Hemodynamic changes during acute upright posture.
HR =heart rate. Other abbreviations are as in Fig. 4.
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Table 2. Hemodynamic changes during acute upright posture

HR BPS BPD PEP/LVET PEP LVET
(/min) (mmHg) (mmHg) (msec) (msec)
Supine 63+10 118+13 74+9 0.36+0.05 106 +15 293+20 7
control
Supine T2 Q¥ *** 0.394-0.06*** 106 +14 277 £ 25%***
— sitting
Immediate T2 411 ¥*** 118+18 78+9 0.4140.07**** 111+16* 271 £20****
after sitting
1 min 67 +12** 117+13 804-8* 0.4340.07**** 116 £18**** 270420****
after sitting
3 min 67 +11** 120+15 81 £ 7** 0.43+0.07**** 1164 18%*** 2704 20%***

after sitting

*p<0.05, **p<0.01, ***p<0.005, ****p<0.001
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