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= Abstract=

Echocardiographic Diastolic Left Atrial Emptying Index in Hypertensive Patients

Hae Sang Bae, M.D. and Weo Hyung Lee, M.D.

Department of Internal Medicine, Ewha Womans University, College of Medicine, Seoul, Korea:

M-mode echocardiography has been demonstrated to be a sensitive indicator of the sequential
changes occurring in the heart in systemic arterial hypertension. The changes in function as
well as anatomic features have been recorded. Previous analysis has focused on the anatomy
and systolic function of the left ventricle, analysed in hypertensive heart disease. »

13 normal subjects(Group 1), 14 hypertensive patients without evidence of cardiac involve-.
ment(Group @) and 13 hypertensive patients with echocardiographic evidence of left ventri-
cular hypertrophy(Group II) were compared using M-mode echocardiographic data and clinical .
findings,

The results are as follows:

1) Mean age are; Group]: 41 years(19~62), Group I: 49 years(25~67) and Group II:
53 years(30~83). There are no significant age difference between Group I and JI. Sex ratio.
are 4:9,8: 6 and 7: 6 respectively.

2) Mean arterial pressure are; Group I: 98+5mmHg, Group [I: 12647 mmHg and Group.
I: 13110 mmHg.

3) Left ventricular posterior wall thickness are; Group I: 0.87-+0.12cm, Group I: 0.89+
0.12cm and Group I: 1.82740.18cm(p>0.05 in [ vs I).

4) Left atrial dimension are; Group I: 2,77-+0.68 cm, Group I : 2,96-0.44 cm and Group.
mM: 3.1240.60 cm.

5) Left ventricular mass are; Group I: 194+51gm, Group I: 192+51gm and Group II:
318+77gm(p>0.05in I vs I, p<0.001in [ vs Il and I vs I).

6) Ejection fraction are; Group I: 0.57+0.09, Group I: 0.6070.01 and Group H: 0.523
0.01(p>0.05).

7) Mitral valve EF solpe are; Group I: 113.70+23.26 mm/sec, Group I: 81.14+17.22:
mm/sec and Group I: 69.92--22.70 mm/sec(p<0.05 in I vs I, p<0.001 in I vs Il and I
vs II).

8) AEI are; Group I: 0.7070.04, Group I : 0.5640.07 and Group II: 0.48-+0.07(p<0. 001
in T vs @, [ voell and J vs I).

From the above results, the atrial emptying index seems to be an early indicator of abno-.
rmalities of left ventricular diastolic compliance in hypertensive patients.
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Table 1. Clinical and Hemodynamic Data in Normal and Hypertensive Patients

Groups I I o Total
Age(years, Mean & Range) 41(19~62) 49(25~67) 53(30~83) 48(19~83)
‘Sex(M: F) 13( 4: 14( 8: 6) 13(7: 6) 40(19: 21)
Heart Rate(beats/min) 7619 747+9 70+ 7
Mean Arterial pressure(mmHg)* 98-+5 12617 131+10

Probability(P) * p<0.001, in T vs I, I vs II
p<0.01, in T vs Tl
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in Hypertensive Patients—
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LA-(A.S.E)

N

Echocardiographic Diastolic Left Atrial Emptying Index

Abbreviations:

LVD(D)-(A.S.E.)

Left ventricular internal
dimension at end-diastole
measured at onset of QRS
complex.

LVD(D)-(MAX)

Maxium left ventricular
internal dimension at end-
diastole.

LVD(S)-(A.S.E. and MIN)
Left ventricular internal
dimension at end-systole
measured at peak posterior
motion of ventricular sep-
tum(also corresponds to
minimum intrenal dimen-
sion).

ST(D)-(A.S.E.) .
Ventricular septal thick-
ness at end-diastole mea-
sured at onset of QRS com-
plex.

ST(D)

Ventricular septal thick-
ness in late diastole mea-
sured immediately before
atrial systole.

ST(S)

Ventricular septal thick-
ness at end-systole measu-
red at maximum thickness.

PWT(D)(A.S.E.)

Left ventricular postero-
basal free wall thickness
at end-diastole measured
at onset of QRS complex.

PWT(D)

Left wventricular postero-
basal free wall thickness
in late diastole measured
immediately before atrial
systole.

PWT(S)

Left ventricular postero-
basal free wall thickness
at end-systole measured at
maximum thickness.

AO-(A.S.E)

Aortic root dimension at
end-diastole measured at
onset of QRS complex from
leading edge of anterior
wall of aorta to leading
edge of posterior wall of
aorta.

Left atrial dimension at end-systole measured at the maximum dimension from the leading edge of the
posterior wall of aorta to the dominant line representing the posterior wall of the left atrium(identified
by the switched-gain circuit or by manual damping).
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Fig. 2. Normal aortic root echogram. Point O re-
presents initial posterior motion of aortic
root. Point A represents aortic root motion
after total atrial emptying(TAE) marked
by the end of the P wave in the electro-
cardiogram. Point X 1is the aortic root
displacement at T 1/3, determined by divi-
ding total atrial emptying time(point O to
point A) by 3. Parallel horizontal lines
are then drawn through these points. Atrial
emptying index equals O-x/0-A, Here O-x/
O-A=9mm/11 mm=0, 82.

Zb o AbEatelel labd W HosH A 44
vlms] 2e AwEeE [T 76193/, IT:74
+93)/%, WF: 7078/ AFaeld #4
Aol gy FEEYehe [¥:985mmHg, I
¥ :126=7 mmHg, I :131F+10mmHg 2 ZFAbe]
ol A fo st F7HE Bgv(Table 1).

7 e ArEabelel Axgsl A4 FAAAL ¢ a
e #37] wr] HA 43 (LVID)L [T :4.81=

0.44 cm, F 1 4.77+0.48cm, T :4.93+0.36cm
= ZFgapele] 98 2ol & §137H(P>0.05), (Table
2).

4 A2z —

Fig. 8. Aortic root echogram in a hypertensive
patient with left ventricular hypertrophy.
Abbreviations as in Figure 2. Here O-x/
O-A=3mm/9 mm2=0. 33, indicating a signi-
ficant reduction in the atrial emptying
index.

227 ] A AW A (LVID)S 17 3.56-0.42
cm, [ :3.4870.46m, ]11%23.74i0.50cmi7%
oM g 2ol & HAY F sgl=H(Table 2).
FEEAQLVWT)E 3 :0.87320.12¢cm,
IF:0.89+0.12¢cm, MF:1.32£0.18cm 2 A4
sk g nEGF(ME)AA f498 78 249
t}(p<0.001), (Table 2).

A WA (LAD)e [ :2.7740.68cm, [T :
2.96+0.44cm, M :3. 1210.60 2 AgAbol ol 4
%23 Aol & WAY & g FFA A B

7teke FAE i?i‘”/}(Table 2).

HA4 AFELVM)E& 1% :194+51gm, IF:192
“+51gm, I+ :318+77 gm&z A EF I+AF
olol & o)t gl 15 IF, I3 IT4
olel &= A7 {9 g F7E £ 4+ A= (p<0.00D),
(Table 2).

%z a¢] EFslope-& I :113.70123.26 mm/sec,
I :81.14+17.22 mm/sec, Il & : €9. 9222, 70mm/
sec2 [Fxv I, MFAA, [Txch DEAA 27
%98t Z&E 29 rh(p<0.001), (Table 2).

HA4A FHE(EF)ES [F:0.5720.09, IF:0.60
4+0.01, I :0.52:+0.018 ZFapolel] 93k 3ol
2 Holx ¢gkeb(p>0.05), (Table 2).
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Table 2, Echocardiographic Data(Mean+4SD) in Normal and Hypertensive Patients

Groups Probability (P)

I I I 1 vs 1 I vs 1 I vsI
LVIDd 4.81-+0.44 4.7710.48 4.9320.36
LVIDs 3.56-+0.42 3.48-+0.46 3.74-£0.50
LVWT 0.87+0.12 0.89+0.12 1.3240.18 p<0. 001 p<0.001
LAD 2.77+0.68 2.9610.44 3.1240.60
LVM 194+51 192451 3184177 p<0. 001 p<0. 001
EF 0.57-0.09 0.60--0. 01 0.52+0.01
EF slope 113.70+23. 26 81.143+17.22 69.92+22.70 p<0.05 p<0.001 p<0. 001
AEI 0.70+0. 04 0.560.07 0.48-0.07 p<0. 001 p<0. 001 p<0. 001

LVIDd: End diastolic Internal dimension of Left Ventricle(cm)
LVIDs: End systolic Internal dimension of Left Ventricle(cm)
LVWT: Thickness of Left Ventricular posterior Wall(cm)

LAD : Left atrial dimension(cm)
EF : Ejection Fraction
AEI : Atrial Emptying Index

Group I '@

% . .o
g 08 i é}o m:e
b+
3. °s g g
a ® oo
I *

i 8
s
< 02
<

Group Il

Group IT
(N=13)

Group 1
(N=14)

(N=13)

Fig. 4. Atrial emptying index in normal person
and hypertensive patients.
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Fig. 5. Relation between atrial emptying index
and mean arterial pressure.

LVM: Left ventricular mass(gm)
EF slope: Mitral valve early diastolic Slope(mm/sec)
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Fig. 6. Relation between atrial emptying index
and EF slope.

AEI& 1+:0.700.04, IF:0.56+0.07, I
F10.4810.072 HAAZF uldtd mELFA
o A4E g cl(Table 2), (Fig. 4).

AET ¢} 3 F-53 ¢Habololl & o At 3A] (a=—0. 60)-
£ 2 n(Fig. 5), SRS EF slope Aloj ol ke
A A (a=0.56)F B ch(Fig. 6).
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Echocardiographic Diastolic Left Atrial Emptying Index

in Hypertensive Patients—
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