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Summary

A comparative echocardiographic study was made in 11 patients with hypertension (at the stage
I or II of WHO classification) and ten healthy volunteers to investigate morphologic and functional
effects of hypertension on the heart during cumulative 5 years or more. The echocardiographic para-
meters used in this study were left atrial dimension (LAD), left ventricular diastolic dimension (LVDd),
thickness of the interventricular septum (IVS) and the posterior wall of the left ventricle (LVPW),
diastolic descent rate of the mitral valve (DDR), left ventricular ejection fraction (EF), mean velocity
of circumferential fiber shortening (mVcF), and the ratio of IVS to LVPW (IVS/LVPW).

The patients with hypertension showed statistically significant differences from the normal sub-
jects in each parameter, and the following results were obtained:

1) The LAD showed significant increase with time. The increase was present in only 36%
of the patients on the initial echograms, but in 91% 5 years later.

2) The LVDs showed no significant chronological changes.

3) The IVS exhibited a tendency to increase early in the course of the disease with subsequently
significant changes with time, though its rate of change was low after 5 years of the illness.

4) The LVPW increased in 18% of the patients early in the course of the disease and in 100%
after 5 years of the initial study. This rate of change was greater than that of the IVS.

5) The mVcr, DDR and EF also diminished to a significant extent.

6) Values of IVS/LVPW indicated that the left ventricle initially is apt to have asymmetric hy-
pertrophy and then symmetric hypertrophy.

These results indicate that in the presence of hypertension the heart initially shows asymmetric
hypertrophy with a prominent thickening of the IVS, and then, with the persistence of the disease, the
hypertrophy of the LVPW becomes marked, resulting in symmetric hypertrophy of the heart. These
morphologic changes in turn are attended by a significant reduction of functional parameters including
EF, DDR and mVcr.
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Fig. 1. M-mode and cross-sectional echocardiograms showing the method of the measure-

ment.
RV =right ventricle;
leaflet; Ao=aorta; LA=left atrium.

RVO=right ventricular outflow; LV=left ventricle; AML=anterior mitral

1, 2 and 3 indicate the ultrasonic beam directions for the meas-

urements.
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Table 1. Measurement values in hypertensive subjects

syst.BP |[diast.BP LAD LvDd 1vs LVPW DDR EF mvct IVS/LVPW|
N.O |[Name | Age | Sex [(mmHg) |(mmHg) (mm) | (mm) (mm) (mm) [(mm/sec)| (%) [(cir/sec).| (ratio)

a b a b a b a b a b a b a b a b a b a b

134 (174 76| 98 (30.0(34.0|44.4{43.0{12.2{12.4] 8.914.0|47.0{30.1| 75 | 72 |1.41(1,38(1.37{0.89

3
a
-

K.H.[ 50 M 190|136 (110 | 76 |32.1(36.0[49.6{50.0{15.2(15.9(10.4{12.2(128.075.0| 60 | 53 [1.00(0.901.46]1.30

S.K.| 60 F | 192|146 (102 | 90 (33.5/33.6/46.2|49.6(13.3/16.2]11.5/20.2|92.3|66.8| 70 | 47 [1.20(0.71(1.16{0.80

T.M. | 7N M (190130 92| 70 (34.0{40.0|37.8/38.0/16.0{16.3(11.6{16.7/79.0|46.7) 85 | 81 |1.89(1.30(1.38/0.98

T.A.| 4 M | 156|122| 96| 80 |30.0{31.2/48.5(44.9/13.0/15.6{ 8.7(13.3/69.8|54.0| 75 | 76 (1.78{1.38/|1.49/1.17

23 M | 134)|164| 92| 92 |24.6|32.0{40.8(48.0{10.6{11.1( 9.5/12.5/105.0|83.8| 82 | 71 |1.57|1.10{1.12]0.89

K.K.| 62 M | 128138 | 82| 80 (37.8|38.8(38.4/40.8|14.6(15.8| 8.8|14.8(74.8{70.0| 83 | 81 (2.07(1.70/|1.66]1.07

K.T.[ 70 F |172{120| 90| 60 |30.8(33.2|37.7|38.1{15.8/|16.8/10.8(13.5(83.7180.1| 93 | 89 |2.49{1.96(1.46/1.24

OO (N0 IWN
=4
z

T.N.| 49 F 170|138 100 | 9 (24.8(33.9|40.2|37.8/|16.7(21.1{10.9 15.6|88.4 51.5| 86 | 89 [1.96(1.25(1.53|1.35

3
m
-

45 M (126140 72| 98 |27.5/31,0(49.8(49.4|10.4/12.5/10.4 ll.0|84.5 55.5( 87 | 79 (2.2 |1.68/1.00/1.14

=
x

40 M 11421121102 | 70 {24.0(24.3|46.3]|49.0{13.2(14.0{10.2 ll.||81.3 74.7| 70 | 64 [1.74{1.60(1.29(1.26

a : 5— 7 years before
b : Present

LAD=left atrial dimension; LVDd=Ileft ventricular end diastolic dimension; IVS=thickness of the inter-
ventricular septum; LVPW =thickness of the posterior wall of the left ventricle; DDR=diastolic descent rate of
the mitral valve; EF=left ventricular ejection fraction; mVcF=mean velocity of circumferential fiber shortening.

Table 2. Measurement values in normal controls

syst.Bp|diast.BP | LAD LvDd vs LVPW | DDR EF mVef  |IVS/LVPW
N.O [Name [ Age | Sex |(mmHg) (mmHg ) (mm) (mm) (mm) (mm) {(mm/sec) (%) |(cir/sec) | (ratio)
a b a ‘a b a b a b a b a b a a’| b a b

_.
o
w
8
z

108 | 100 25.0)26.4(47.0(47.4(10.5(10.3{ 9.5| 9.6/98.0(115.0] 66 1.40\1.421.11{1.07

1.79(1.76(1.02{1.04

60
K.A.[ 21 M 11281132 50
80

x
(2]
[
2]
-

114|110 21.9]22.5(44.7|44.2( 9.6 8.3| 9.4 9.2(87.5/67.6|' 76 1.70(1.63|1.02{0.90

b
60
50 (27.4 {27.7|40.0/41.1)10.0{10.4| 9.8(10.0|80.0|80.8| 76
€0
80

dld || 8|

108 10| 76 26.427.2|47.2|49.4| 9.0| 8.2 9.2| 9.0{73.2|66.8| 73 1.68(1.60(0.9810.91

10| 112 72 | 74 121.4|23.1146.8|45.5| 8.0| 8.0| 9.4 9.4/85.7(84.7| 76 | 70 |1.36/|1.34(0.85(0.85

110 (108 ( 70 | 70 {30.2{32.0|42.4|47.9] 9.0| 8.4 9.9(10.3|79.5/79.0( 84 | 77 [1.77|1.59/0.910.82

<
12
«
Tz |2

132|130 | 80 | 70 |29.0(28.0(53.5(58.2 10.9(11.3] 9.7/10.8(97.0[102.0| 78 | 74 [1.43 1.41]1.12(1.05

o|lo|~vjo|lo|s|w|nN
w
w
8

F. |18 | 112| 74 | 80 |22.4(22.0|33.5(34.4| 9.0| 9.1 8.0 7.8{90.0(80.0( 81 | 8 |1.75|1.75|1.13]1.17

38

T.s.| 20 M [ 110| 1N8( 76 | 62 (28.8|29.0]42.5|42.7( 9.1| 9.2| 8.9( 9.1|79.4|78.0| 61 | 66 [1.33[1.29{1.02{1.01
30
40

F 98| 120| 70 | 74 [23.1(23.3|43.9/|43.8{ 8.4| 8.1| 7.5| 7.6(84.0{80.0( 77 | 74 |1.60{1.59/1.12{1.07

=3
=
)

a: 5-— 7years before
b : Present

Abbreviations: see Table 1.
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Fig. 2. Changes of left atrial dimension (LAD).

From Fig. 2 to Fig. 9, the changes are observed
between the two echocardiographic measurements 5-7
years apart.
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Fig. 3. Changes of left ventricular end-diastolic
dimension (LVDd).
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Fig. 4. Changes of thickness of the interventri-
cular septum (IVS).
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Fig. 5. Changes of thickness of the posterior
wall of the left ventricle (LVPW).
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Fig. 6. Changes of the diastolic descent rate
(EF slope) of the anterior mitral leaflet (DDR).
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Fig. 7. Changes of ejection fraction (EF).

4) LVPW (Fig. 5)
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7) mVcr (Fig. 8)
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Fig. 8. Changes of mean velocity of circum-
ferential fiber shortening (mVcrF).
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Fig. 9. Changes of the ratio of thickness of the
interventricular septum to the posterior wall of
the left ventricle (IVS/LVPW).
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8)IVS/LVPW (Fig. 9)
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