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Doppler Echocardiographic Evaluation of Left Ventricular
Filling in Hypertensive Subjects

Jin Won Jeong, M.D., Yang Kyu Park, M.D., Ock Kyu Park, M.D.
Department of Internal Medicine, Wonkwang University, School of Medicine

To evaluate the changes of Doppler echocardiographic parameters of left ventricular(LV)
filling in hypertensive subjects, 34 patients(M : F=17 . 17) with and without LV hypertrophy
and 19 healthy, age-matched control subjects(M : F=10: 9) were examined by M-mode, 2
dimensional and Doppler echocardiography. From the Doppler recording, Ay D(time from se-
cond heart sound to the onset of early diastolic mitral flow), peak velocity at early diastole(E)
and late diastole(A), ratio of E to A velocity, diastolic filling times, early diastolic deceleration
rate(EDDR) and flow velocity integral(FVI) were measured. In the patients without LV hypert-
rophy, Az D only was significantly prolonged(127+ 21 vs 83+ 24 msec P<{0.01) as compared
with the normal subjects, but the patients with LV hypertrophy had more prolonged A; D(149+
31 vs 83+ 24 msec P<<0.01), higher late diastolic peak velocity(A : 0.58+0.17 vs 047+ 0.09
m/sec, P<<0.01) and lower E/A velocity ratio(0.95+ 0.19 vs 1.24+ 0.29, P<{0.01) than the normal
subjects. There was a significant correlation between A D and LV muscle mass index in
entire patients with hypertension(r=0.42 P<{0.01). These data suggest that A, D is the earliest
parameter indicating abnormality of LV diastolic function and E/A ratio is not likely to be
a definite index of LV diastolic dysfunction but rather be a reliable index of LV hypertrophy
in hypertensive patients with preserved LV systolic funtion

KEY WORDS : Doppler echocardiography * Essential hypertension * Left ventricular filling.
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Table 1. Clinical characteristics of subjects studied

ol 174 & A 2722 AT

B dzFE A, 9% 2E A7 194
(2=t 104, &z 9d) 2 3t tH(Table 1). A%
&9 2 =& ZHAM= Johnson® JohnsonAl$
Meridiang ol &3 gon {E AF e olA
A A A FEAE H FSAY A I EE
A4 57 AA 3R o] AP A2 &0 FE3
FHAYAM-F A2ERE 7SI AHYEE
A H R Y TEHE ol & FEDH Y
sample volumeS 51 #HA44A §Y EFHE 7=
sgom FA 35 A 25SdAAN HEEE
712389 A& 75mm/secE A8t HTIL H)
o= o] =339t}

A4 M¥ AZ5 3594 Penn convention&
ol HAL HAFA HFAE FF3}n FAHE
o] & AN B8 d&E5(%FS %fractional shor-
tening) o HAA ZAFAF (LVMI ; left ventri-
cular muscle mass index)E AR on =&
AEEHRTNA Huty, 543 o] FAZHAD=
A 24&A 44 F 7/ A FEAA), 27
#47 3 dH5SE(E), 37 37 3 ¥
F&E (WY 2 8§ (E/A), 27 837 ¥
A)ZH(EDFT ; early diastolic filling time), ¥7] &
71 ¥ A1ZH(LDFT ; late diastolic filling time),
27" 837 8% 24 E(EDDR: early diastolic
deceleration rate), 85 4% W3 (FVI; flow velo-
2733892 (Fig. 1).

city integral) &

Normal controls

Hypertensive patients

(n=19) Group I(n=17) Group II(n=17)
(LVMI<136g/m’) (LVMI=1369/m)
Age(Yr) 57+5 57+8 56+ 9
Sex(M : F) 10W9 7:10 9:8
Blood Pressure(mmHg)
Systolic 118+ 11 149+ 22 163+ 24
Diastolic 77+ 9 93+ 8 100+ 10
Heart Rate(beats/min) 62+ 11 61+7 60+ 16

LVMI=left ventricular muscle mass index, variables are mean + standard deviation

— 336 —



2 ot

D JA4E 583 oA (AD)L n¥8Y &
A7 (1F 5 127+21.3 msec, 27 5 149+31 msec)
A B HZRF(83+24 maec)dl HlE] F3HA
Z71E 9 a2+ P<0.001, P<0.001) (Table 2,

Fig. 2, 5).

2) 37 37 Hn FS5=Q e F4AA v
7t e Al 2720058 m/sec) M FA th=F(0.
47+0.09 m/sec) ol vl 8 & 3HA F7HE A H(P<
0.01, Table 2).
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095+0.192 hZF(1.24+029) 1 H&) H3tA
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Fig. 1. Pulsed doppler mitral flow velocity tracings from the apical position in a hypertensive patient. Az
D : time intervals from S; to the onset of mitral flow, AT © early diastolic acceleration time, DT © early
diastolic deceleration time, EDFT ! early diastolic flow time, LDFT : late diastolic flow time,
EDDR : early diastolic deceleration rate, FVI ! flow velocity integral.

Table 2. Various parameters from doppler echocardiographic examinations in normal controls and hyper-
tensive patients

AD % FS LVMI E A E/A EDDR FVI(A)
(msec) (g/m)  (m/fsec) (m/sec) (m/sec?)  (mm)
Normal controls 83+24 36+54 96+20 058+007 047+009 124+029 51+12 27+10
(n=19) .
Group I o
(Hypertension ¢ 127+ 213 37+ 68 116+ 162 056+0.16 048+0.15 116+043 51+13 33+11
LVMI<136) '
(n=17)
Group 1l L L * *
{Hypertension t 149+ 31 33+82 164+33 0554018 058+017 095+0.19 61+23 31+11
(LVMI=>>136)
(n=17)
*P<0.01, **P<0.001 vs normal controls

AsD=time from the second heart sound to onset of mitral diastolic flow : LVMI=left vertricular muscle
mass index s EDDR=early diastolic deceleration rate i FVI(A)=flow velocity integral in late dias-
tole
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Fig. 2. A;D in normal subjects and hypertensive pa- NC Group | Group I
tients. Fig. 4. Early diastolic deceleration rate in normal su-
NC ! normal controls bjects and hypertensive patients.
Group I * hypertensive patients with Bracked values represent meant standard
LVMI<1369/m deviation.
Group II @ hypertensive patierits with
LVMI=1369/m
A2D(msec)
—NS NS ”_
E/A —IU—NS— » y=0.503X+729
r=0.423 0 °©
1.4 2001
1.2+ ' 150
—_—
1.0+
1004
O, - LVMI
0.8. XS 100 150 200 250 (g/m)
O
)OOC Fig. 5. Correlation between A;D and left ventricular
| )Oé)( muscle mass index in hypertensive patients.
1: )OO( A;D | time intervals from the second heart
ox¢ sound to onset of mitral diastolic flow

NC Group | Group I ® : LVMI<136g/m'

O : LVMI>1369/m'
Fig. 3. Ratio of early diastolic to late diastolic peak

mitral flow velocity(E/A) in normal subjects
and hypertensive patients.
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#2328 (P<0.01), F44 vz} gle A 1
ToAXE 116404322 ZAFAAT TAH &
oA giA(Table 2, Fig. 3).
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Wiz e Al 2344 ZY dzFd vEtd
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AH(Table 2, Fig. 4).
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