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Summary

We studied the influence of preload alteration on the pattern of transmitral flow as obtained by
pulsed Doppler echocardiography. In protocol I, 14 patients with old myocardial infarction (OMI)
were observed by simultaneous measurements of transmitral low by PDE and left ventricular end-
diastolic dimension (LVDd) using M-mode echocardiography during the control period and after sub-
lingual nitroglycerin. In protocol II, eight patients with OMI were similarly observed during stepwise
lower body negative pressure (LBNP: 0, —10 and —20 mmHg). The rapid filling phase was cate-
gorized in two subphases at peak R as the first half and second half phases. The integrals of each
half phase and the atrial systolic phases (IR;, IR; and IA) were measured by planimetry.

After the administration of nitroglycerin, LVDd decreased significantly; whereas the mean arterial
pressure decreased and heart rate increased significantly. The peak R and IR, decreased significantly,
but the peak A, IR; and IA remained unchanged.

During LBNP, LVDd decreased stepwise; whereas there was no change in the mean arterial
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pressure or heart rate. The changes in the peak R and IR, paralleled the preload reduction during
LBNP. The peak A, IR;, and IA remained unchanged.

In conclusion, the first and second half volumes during the LV rapid filling phase can be influenced
by various factors. The patterns of the transmitral flow velocity, the maximal velocity and first half
volume in the LV rapid filling phase may be influenced by preload alteration.
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Fig. 1. Two-dimensional echocardiogram (api-
cal two-chamber view) and its schematic drawing
showing the position of the sampling volume
used to record the pulsed Doppler spectral
tracings (top) and the schema of pulsed Doppler
velocity curve derived from the left ventricular
inflow tract.

Peak R=peak velocity in the rapid filling phase;
peak A =peak velocity in the atrial contraction phase;
Tr;=time from onset of rapid filling to peak rapid
filling velocity; Tr,=time from peak rapid filling
velocity to the end of rapid filling; Ta=time of atrial
contraction; IR,=integral in Tr;; IR,=integral in
Tr,; IA=integral in Ta.
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Protocol 1 (Table 1)
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Table 1. Comparison of hemodynamic vari-
ables and Doppler echocardiograhic
variables in the control and nitrogly-

cerin (NTG) studies in 14 patients

Control NTG
Heart rate (/min) 62410 68+ 7**
Mean arterial 95+13 89+15*%
pressure (mmHg)
LVDd (mm) 56.6+8.8 54.4+9.0*
LVDs (mm) 38.1+£10.5 37.1+£10.0
%FS (%) 31.0+10.4 32.7+9.5
Peak R (cm/sec) 57.4+13.7 46.9+9.4%*
Peak A (cm/sec) 55.4+15.8 56.2+12.7
Peak A/peak R 1.05+0.43 1.2440.41%*
IR, (cm) 4.08+1.05 3.344+0.98**
IR, (cm) 5.84+1.77 5.76+£2.37
IR;+IR; (cm) 9.18+2.07 8.5642.45
IA (cm) 5.89+2.00 6.05+1.43
Tr, (msec) 107.8+11.3 100.2+17.9
Tr, (msec) 150.14+50.0 161.9+59.0
Tr,+4Tr, (msec) 257.9+£57.7 262.1+56.8
141.7+20.7 146.14+15.2

Ta (msec)

Values are meanz+standard error of the mean.
LVDd=left ventricular diastolic dimension; LVDs
=left ventricular systolic dimension; %FS=9, frac-
tional shortening. Other abbreviations: see Fig. 1.
* p<0.05, ** p<0.01 (vs control).

HiER 95+13 mmHg 55 89+15mmHg ~
LIET L (p<0.05), .Loff%ki: 62+10/min A5
68+7/min ~ ML (p<0.01). M £— K0
T a—RE, FIAROIEEL LI eI
i 56.6+8.8mm » 5 544+9.0mm L} Lz
(p<0.05).

PDE iz X 2 fgigf@@myk <% — > (Fig. 3)
TiE, BEBAHRKEE (peak R) i3 574+
13.7cm/sec H 5 46.9+9.4cm/sec 2D L 7=
7 (p<0.01), LHEIMEEAHEE (peak A) &
¥, peak A/peak R i3 1.05+043 25
1.24+0.41 gL 7z (p<0.01).

BREOER L LicERHOBMME (EH) <3,
SHETMAH OB X Y BAHEE = comME (IR1)
X 4.08+1.05cm » 5 3.343:098 cm iz Lz
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Fig. 2. Pulsed Doppler echocardiograms (PDE) of transmitral flow velocity recorded with
electrocardiogram (ECG) and phonocardiogram (PCG).
Right : nitroglycerin (NTG) study. Left: control.

» (p<0.01), AEulF AN O KHE X b 20k
Aok T £ coimfg (IRy), B X UNLFEIAHEY
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Protocol 2 (Table 2)

LBNP ##o PDE X &5 hickEREHA
Mz Fig. 4 ic5r+. LBNP icCgE% 0,
—10, —20mmHg L BpEfyicinz % &, LBNP
0mmHg T EHME B IO LAKEARETH

ooty EEIBARIBE IS L [468+
55mm — 45.3+59mm (n.s.) — 43.7+59 mm
(p<0.01)].

PDE iz X » i@~ % — > (Fig. 5)
i, peak R i3 L7228 (68.3+13.9 cm/sec —
59.8+15.2cm/sec (p<0.01) — 55.2+11.0 cm/sec
(p<0.01)), peak A (ZZ{b# 3, peak A/peak R
HEN & R L7z [0.87+0.24 — 1.05+0.32 (p<
0.05) — 1.17+£0.28 (p<0.01)]. IR; % EXFEAGIZHER
LT [3.96+0.82cm — 3444088 cm (p<
0.01) - 3.22+0.94 cm (p<0.01)], IRy, IA 34
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Fig. 3. Comparison of peak R, the ratio of peak A to peak R (peak A/peak R) and IR, be-
tween the control study and the nitroglycerin (NTG) study.

** p<0.01 (vs control).

Table 2. Comparison of hemodynamic variables and Doppler echocardiographic variables
during lower body negative pressure (LBNP) in 8 patients

Control LBNP: —10mmHg LBNP: —20 mmHg

Heart rate (/min) 70.6+11.5 71.5+12.5 71.1+12.5
Mean arterial pressure (mmHg) 104.9+8.7 108.1+12.7 108.1+13.6
LVDd (mm) 46.8+5.5 45.3+5.9 43.7+5.9%*
LVDs (mm) 37.6+7.8 37.4+7.9 37.0+8.0%*
%FS (%) 26.1+8.1 25.0+7.1 23.24+8.7%*
Peak R (cm/sec) 68.3+13.9 59.8+15.2%* 55.24+11.0%*
Peak A (cm/sec) 57.1+6.7 58.6+4.7 62.1+5.5
Peak A/peak R -0.87+0.24 1.05+0.32*% 1.1740.28**
IR, (cm) 3.96+0.82 3.44+0.88** 3.22:4£0.94**
IR; (cm) 7.87+3.12 7.72+3.27 7.45+2.92
IR, +IR, (cm) 11.23+3.33 11.12+3.78 10.88+3.45
IA (cm) 6.3+£0.7 6.3+0.5 6.6x+1.1
Tr, (msec) 82.9+16.2 77.1£15.0 81.0+17.7
Tr, (msec) 175.7+86.6 190.3+89.8 199.0+97.2
Tr,+Tr, (msec) 258.5+76.7 264.3+88.3 277.6+97.4

157.4+26.6 144.4+28.5 145.9+12.3

Ta (msec)

Values are mean+standard error of the mean.

LVDd=left ventricular diastolic dimension; LVDs=Ileft ventricular systolic dimension; %FS=9 fractional
shortening. Other abbreviations: see Fig. 1.

* p<0.05, ** p<0.01 (vs control).
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Fig. 4. Pulsed Doppler echocardiograms (PDE) of transmitral flow velocity recorded with
electrocardiogram (ECG) and phonocardiogram (PCG) at the control and during lower body
negative pressure (LBNP).
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Fig. 5. Comparison of peak R, the ratio of peak A to peak R (peak A/peak R) and IR, during
lower body negative pressure (LBNP) at —10 and —20 mmHg.
* p<0.05, ** p<0.01 (vs control).
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