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Abstract:

In our study we tried to

elucidate the

relationship between the changing compliance of the left
ventricle and the tone of the autonomic neryous system
(ANS). ANS activity was determined by spectral
analysis (SA) of R-R interval variability (FFT). The 2-D
guided M-mode echocardiogram was performed in
order to measure dimensions of the left ventricle.
Pulsed wave Doppler was used to obtain peak velocity
flow through the mitral valve (i.e. E and A wave). SA
showed a significantly lower value of HFÄF area ratio

in hypertensive patients (p:0.01).

26.20/0 of

by a ECG monitor (HP 78330 A). The ECG monitor was
connected with a l2-bit AD converter with a sampling rate
291,2 samples per second. A program for R wave detection
was used in order to measure time between two consecutive

heart beats. Data segments 5 minutes long were utilized.
The method used for spectral analysis is based on the fast
Fourier transform. Results of SA were graphically presented
as values of single frequencies on abscisse from 0 to 0.5 Hz.
Variability of heart rate was quantitatively assessed by
calculating the area between two frequencies. Doppler
echocardiographic studies were performed with a ATL

6. We

hypertensive patients had a significantly lower value of

Ultramark ultrasound system

this ratio, 39.7o/o had significantly lower value of E/A
ratio, and 12.50Ä had at the same time significantly
lower E/A and HF/LF.

dimensions of the left ventricle, interventricular septum and

measured the

posterior wall according to the Penn convention. Mitral
inflow velocity (E and A wave) was recorded from the

apical four chamber view. Statistically

INTRODUCTION

in autonomic nervous system (ANS) activity
in the earliest phases of the
developing arterial hypertension [,2]. Spectral analysis of
heart rate variability (SA) enables a quantitative
Changes

have important influence

examination of fluctuation of hemodynamic parameters, for
example: heart rate systolic and dyastolic blood pressure
[3]. The influence of the ANS upon the sinoatrial node is
presented in quite well defined frequency bands: the low
frequency (0.04 to 0.15 Hz) band is controlled by both
branches of the ANS [4], high frequency (oscillations with a
frequency around 0.25 Hz) band is mainly under
parasympathetic control [5]. Despite the fact that the heart
rate variability signal is not strictly periodic, as necessitated
by the deterministic nature of the fast Fourier transform
algorithm, there is enough evidence that it could be used as
a quantitative probe to assess heart rate fluctuations [6].
Studies which have performed SA in hypertensive patients
and normal subjects showed significantly greater LF area
and smaller HF area of spectrum in the former group [7].
Diastolic dysfunction of the left venfficle (DDLV) is one of
the earliest functional modifications of left ventricle in
developing hypertension [8]. The purpose of this study was
to find the relationship between changes in ANS tone,

by SA, and the diastolic function of the left
ventricle, assessed by two-dimensional (2-D) and Doppler
assessed

echocardiography

in

young hypertensive patients.

METHODOLOGY

The study population consisted

of two groups of

participants. In the first group were 9l young patients (born
in 1953 and later) with essential hypertension. The second
group consisted of 80 healthy subjects. We performed SA in
two positions: supine and sitting. ECG signal was registered

significant

differences between the mean values of different groups
were determined by use of unpaired t tests. Statistical
correlation between different parameters was calculated by
Pearson correlation coefficient. The chi-square test was
used in order to assess the difference between two or more
frequency samples. Data were expressed as the mean value
SD. A p value of <0.05 was considered statistically
significanL

+

RESULTS
Because of easier comparison of data we calculated
relative values (i.e. ratios between the particular spectral
area and total spectral area) (Table 1).

Table

l:

Results of SA: hypertensive and normal subjects

position/spectral area
Su-VLF(0.01-0.04
Su-LF (0.04-0.18

hypert. normal

p

Hz) 32.3t8.6 29.1+ 7.2 0.013
Hz) 43.1 !6.3 46.2 +6.6 0.002
sir-vlF (0.01-0.04) 33.9 !9.4 3s.r+ 9.2 NS
40.9 !5.9 41.0 +7.8 NS
Sit-LF (0.04-0.18 Hz)
9.31 1.5 10.0 +2.7 NS
Su-HF (0.21-0.29 Hz)
9.2 +1.5 9.8 +2.8 NS
Sit-HF (0.21-0.29 Hz)
+6.8 44.3 +7.2 0.010
(supine)
41.8
HF/LF*
The very low frequency (VLF) 0.01-0.04 Hz) spectral area
was greater and LF area was smaller in supine position (Su)

in hypertensive patients compared with normal subjects,
which was statistically significantThe HF/LF ratio was in
the sitting position significantly lower in hypertensive
patients. The left ventricular mass index (LVMI), thickness
of septum and posterior wall in diastole were statistically
significantly higher in hypertensive patients compared with

normal subjects. Hypertensive patients also
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considerably higher maximal E wave velocity and lower
E/A ratio (p < 0.001). (Table 2).

Table 2: Echocardiographic measurements in hypertensive
patients and normal subjects
measurements
septum - (mm)
post. wall (mm)

hypert.

normal

l0.l+2.1

8.8+1.8
6.5+1.2

7.0+1.5

eject. fraction (%)

55.3+8.0

56.3+7.2

NS

r11.6x24.7

0.004

E wave (cm/s)

72.9+t6.3

73.7+15.7

NS

A wave (cm/s)

60.3+13.2
1.28+0.42

50.4+l1.0

<0.001
<0.001

1.53+0.44

HF/LF ratios. The calculated proportion is rather small, and
suggests the hypothesis that changes of diastolic function of

0.024

127.7+35.2

EIA

through the mitral valve is modified also by changed
sympathovagal balance. Only 12.5% of hypertensive
patients had at the same time significantly low E/A and

<0.001

LVMI (grlm2)

the left ventricle follow the changes in
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sympathovagal

balance with a delav.

All

present

diastolic dysfunction. Augmented atrial filling is the result
of this adaptation . According to our own criteria,39.7oÄ of
hypertensive patients had significantly lower E/A ratio. The
HF/LF ratio was significantly lower in normal subjects with
low E/A value. This means that blood velocity paffern
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tilting".

