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Study for Left Ventricular Diastolic Dysfunction in the Hypertensive
Patients by Pulsed Doppler Echocardiography

Ok Jae Lee - Gil Ja Shin
Department of Internal Medicine, College of Medicine, Ewha Womans University

It is well known that the diastolic dysfunction of the left ventricle plays an important role
in the pathophysiology of heart failure in the various cardiac disease. And many hypertensive
patients manifest diastolic dysfunction of the left ventricle in its early stage. Thus, early detec-
tion of left ventricular diastolic dysfunction has clinical importance in management and progno-
sis of hypertensive heart disease.

For the evaluation of the left ventricular diastolic function in the hypertensive patients,
30 normotensive control subject and 30 untreated essential hypertensive patients were studied
by puléed Doppler echocardiography at the left ventricular inflow, and then E/A velocity ratio
[E/A (v)], early diastolic deceleration time(EDDT), and late diastolic time(LDT) were measu-
red after confirming normal ejection fraction by M-mode echocardiography. The hypertensive
patients were subgrouped according to the level of the diastolic pressure(Group A : mild,
Group B : moderate, Group C : severe) and the each parameters of different groups were
compared with those of the normal control group.

The results were as follows :

1) In the 30 normal control group, ejection fraction was 69.4+ 4.6% and in the 30 hypertensive
patients group, it was 66.7+ 5.3%. There was no significant differences between the normal
control and the hypertensive patients group.

2) In the normal control group, E/A (v) was 154+ 0.32, EDDT was 147+ 134msec, LDT
was 159+ 14.8 msec, and in all hypertensive patients group, mean E/A (v) was 0.80+ 0.38,
mean EDDT was 165+ 19.4 msec, mean LDT was 149+ 14.9 msec. E/A (v) was significantly
decreased(P<(0.005) and EDDT was prolonged(P<(0.025), compared with those of the normal
control group, but there was no significant difference in LDT.

3) In Group A, E/A (v) was significantly decreased(0.98+ 0.36, P<0.005), compared with
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those of the normal control group, but there was no significant difference in EDDT(155+ 185

msec).

4) In Group B, E/A (v) was markedly decreased(0.76+ 045, P<{0.005), and EDDT was
significantly prolonged(170+ 24.8 msec, P<{0.025), compared with those of the normal control

group.

5) In Group C, E/A (v) was significantly decreased(0.66+ 0.32, P<0.005) , and EDDT
was prolonged(171+ 21.3 msec, P<{0.01), compared with those of the normal control group.

Above results suggest that diastolic dysfunction of the left ventricle can precede the systolic

dysfunction and clinical deterioration even in the mild hypertensive patients, and pulsed Dopp-

ler echocardiographic diastolic indices such as E/A (v) and EDDT play an important role

in the early detection of the left ventricular diastolic dysfunction in the hypertensive patients.
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Table 1. Clinical characteristics of the subject

Control group Hypertensive group

Case No. 30 30
Age(years) 55.9+ 159 56.8+ 16.6
(Range) (41-173) (41-72)
Sex(M: F) 1:2 1:2
BP{mmHg)
Systolic 118+ 10.8 179+ 274
Diastolic 747+ 72 113+ 154
Heart rate 702+ 69 694+ 80
(/min)

Data expressed meant S.D.

TIYRAATE AT 1042 BFAHL 565
+ 192493, HFEel 159+ 11.7/97+ 34
mmHgH o™, BF& 1042 HFHAH 589+ 155
AG3, FTBL 169+ 15.8/109+ 3.0 mmHgH
on, CEE 1098 HIAIY 549+ 1384
HFd ol 208+ 23.2/132+ 82 mmHg tH(Table
2.
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AzEAss FAE S99 32 35
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volumed $EEHEF Fi 0~5°¢ ZEdA
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Fig. 1. Stop-frame, two-dimensional echocardiogram
showing the position of the sample volume
used to obtain transmitral diastolic flow-velo-
city waveform. The sample volume is positio-
ned near the mitral valve tips.

Fig. 2. Normal transmitral flow-velocity waveform.
The maximal early flow-velocity(peak E) is
high relative to maximal late diastolic flow-ve-
locity(peak A), resulting in an E to A ratio
of greater than 1,

Table 2. Subgroup of hypertensive group based on the level of diastolic pressure

Subgroups Case No. Age(years) BP(mmHg) Heart rate(/min)
A(mild HT) 10 56.5+ 9.6 159+ 11.7/ 97+ 34 71.0+ 6.3
B(moderate HT) 10 589+ 7.7 169+ 15.8/109+ 3.0 714+ 6.5
C(severe HT) 10 54.9+ 69 208+ 23.2/132+ 8.2 65.8+ 74

HT : hypertension
Data expressed mean+ S.D.
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Fig. 3. Method of measurement of ejection fraction
(EF) by M-mode echocardiography(EF=
(LVEDD?-LVESD®)/LVEDD?, LVEDD : Left
ventricular end-diastolic dimension, LVESD :
Left ventricular end-systolic dimension)

Al7¥¢l Early diastolic deceleration time{°]3}
EDDTE %), 52898 {9 FHAA CH7A
218} & A)17+el Late diastolic time(e] 3 LDTE

°kﬂ)% 2R &9 H(Fig 3, 4). 293 Z+7te] F
¥ 3~5 cardiac cycle® HIRE FESHIL,
%74] &3 A2l student T test® A &35t
o7 M
RN 2T} 4FAD), 5=BD), 35(C
) 2EYFATANY FE77IFAEL] 78

s
RN A VI AT VA AT RGP ARGEANI AR ARG A E S PG RIS AP KRR A

. Abnormal transmitral flow-velocity waveform.
Methods of measurements of left ventricular
diastolic functien from Doppler mitral valvular
flow-velocity waveforms(EDDT : Early dias-
tolic deceleration time, LDT @ Late diastolic
time)

&L 2

r\o

T Aol ew, 7ty Atold FA A
oz 2gle Aoy YR, &V 7FAES
E/A 4$%¥], EDDT, LDT 5& 7. A3 A= o
&7 2% Table 3, Fig. 5).

D ARgzTAMN E/A £xHE 1544032,
EDDT+ 147+ 134msec, LDTE 159+ 14.8msecs
on, n¥GATAME E/A F2¥ 7} 0.80+0.
38, EDDT7} -165+ 194msec, LDT7} 149+ 149
msec2 E/A £54] ¥ EDDTE AT
23t EAGH oz §3% FolE vErH ot

Table 3. Comparison of systolic and diastolic functional indices between normal control and hypertensive

groups

Groups Control group Hypertensive groups
Index A B C Mean
BP(mmHg)

Systolic 118+ 10.8 159+ 11.7 169+ 15.8 208+ 23.2 179+ 274

Diastolic 74+ 7.2 97+ 34 109+ 3.0 132+ 82 113+ 154
EF(%) 694+ 4.6 64.8+3. 7 69.4+6. 7 658+ 81 66.7+ 53
E/A(Y) 1.54+0.32 0.98+ 0.36%** 0.76+ 0.45*** 0.66+ 0.32*** (.80t 0.38***
EDDT(msec) 147+ 134 155+ 185 170+ 24.8** 171+ 21.3* 165+ 19.4**
LDT(msec) 159+ 14.8 141+ 30.3 157+ 186 151+ 24.1 149+ 14.9
#*p<0.005
#* P<0.025
* P<0.01

Data expressed meant S.D.
EF ! gjection fraction
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E/A(V)

P<0.005
P<0.005
P<0.005
2.0r
1.5
1.0
0.5+
N A B C  Group
EDDT(msec) P<0.025
P<0.01
NS
200
150
100
50+
N A B C  Group

Fig. 5. Comparison of left ventricular diastolic func-
tion indices between normal control(N) and
hypertensive(A : mild, B moderate, C: se-
vere) groups for peak velocity E/A ratio(E/A
(v)), early diastolic deceleration time(EDDT)
(NS : not significant)

(z+z} P<0.005, P<0.025), LDTE EA A
ol 7} ¢l th

2) 3% nELEAZ(AT)NA E/A 28 e
0.98+ 0.36, EDDT+= 155+ 18.5msec, LDT7} 141+
30.3msecE A, E/A £ 58] 71 A g ZF ol H] 3l
EAGH R {3 ol & el (P<0.005).

3) 25 ELFAZ(BT)IME E/A £
"7} 0.764+ 045, EDDT7} 170+ 24.8msec, LDT7}
157+ 18.6msecE+], E/A 4589 EDDT7F A4
Hzzd vigte AR F9% AJojE U
B} oH(P<C0.005, P<0.025).

4) 5% nEFFAF(CE)ANAHE E/A £51)
7} 0.66+ 0.32, EDDT7} 171+ 21.3msec, LDT7} 151
+24.1msecE A, E/A $£%4] ¢ EDDT7F AA4A =
ol v gt BAgH R {3 ol & VEIY
tH(z+z P<0.005, P<0.01).
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