A N Korean Circulation J 2003;33(12):1110-1117

XA 0]8k7] Aol H7tol| A Atrioventricular Plane
Displacement®] AMA £Q A

Srgujsta owtojst @8 Olneta
e 27 - ol g - A% - AAE
FAL - HAYNE - A - dFE o] o

Clinical Significance of Atrioventricular Plane Displacement for
Evaluating Left Ventricular Diastolic Dysfunction

Youn Son Chung, MD, Goo-Yeong Cho, MD, Tae-Yu Lee, MD, Keun Sook Kim, MD,

Chang Soon Choi, MD, Je Hyun Ryu, MD, Min Ho Choi, MD,

Woo-Jung Park, MD, Chong Yun Rhim, MD and Young Lee, MD

Department of Internal Medicine, Hangang Sacred Heart Hospital, College of Medicine, Hallym University,
Seoul, Korea

ABSTRACT

Background and Objectives : Atrioventricular plane displacement (AVPD) has been used for evaluating systolic
function. However, its relations with other echocardiographic variables reflecting diastolic function are not well
documented. This study was designed to assess the relations between AVPD and those echocardiographic
variables known to reflect diastolic function, especially using mitral annulus velocity. Subjects and Methods :
Eighty-seven patients with normal left ventricular (LV) systolic function (normal echocardiography group
(Group 1, n=44), concentric left ventricular hypertrophy (LVH) group (Group II, n=43)) and 51 patients with
LV dysfunction (Group IIT) were studied. To evaluate the correlation with echocardiographic variables reflecting
LV systolic and diastolic function, we measured mitral inflow velocity and mitral annulus Doppler tissue velocity.
Results : AVPD was correlated negatively with age, the ratio of early diastolic mitral inflow velocity and early
diastolic mitral annulus velocity (E/E’), isovolumic relaxation time, and E/A ratio. AVPD was correlated posi-
tively with deceleration time, ejection fraction, and systolic mitral annulus velocity (S°). By multivariate analysis,
AVPD was independently correlated with S° (3 =0.4, p<0.001) and B* (5 =0.5, p<0.001) in the normal LV
function group, and with S (8 =0.6, p<0.001) and E/E’(3=—0.3, p=0.005) in the LV dysfunction group.
Conclusion : AVPD may be used as a diagnostic tool for evaluating LV diastolic function. (Korean Circulation J
2003:33(12):1110-1117)
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Fig. 1. The method of Atrioventricular plane displacement (AVPD) measurement. A : the AVPD toward and away
from the cardiac apex was measured by M-mode echocardiogram from apical window. The septal and lateral
AVPDs were measured in the four chamber view, anterior and inferior AVPD in the two chamber view. A mean value
of the AVPD was calculated from the above four sites.

AVPDa
AVPDmean

AVPDa : atrial contribution of AVPD.

B : AVPDa/mean (%) = % 100.

Table 1. Clinical and echocardiographic parameters

Normal LV function group

Variables Group I
Group | Group Il

Age (years) 52 +15* 55 +11 61 £10
Heart rate 68 =14 69 *11 75 *+15
ESV (mL) 26 + 8* 32 *+13* 115 *5
EDV (mL) 70 +15* 84 +£24* 156 +62
EF (%) 63 + 6* 62 + 7% 28 +7
E/Aratio 12+ 0.4* 0.9+ 0.3* 1.6+1.1
DT (msec) 217 +45* 235 +£42* 187 +63
DTl variables

S’ (cm/s) 6.1+ 1.4t 5.1+ 0.9t 2.9+1.2t

E' (cm/s) 8.8+ 2.6t 59+ 1.6t 42+1.101

A’ (cm/s) 8.1+ 1.6* 8.3+ 1.8* 60x2.4

IVRT (msec) 84 +22t 109 +36t 130 +48t

E/E 9.2+ 2.6t 12.4+ 4.5t 19.8+7.4t

ESV : end systolic volume, EDV : end diastolic volume, EF : ejection fraction, E/A ratio : ratio of early and late mitral
inflow, DTl : doppler tissue image, DT : deceleration time, S’ : systolic mitral annulus peak velocity, E" : early diastolic
mitral annulus peak velocity, A’ : late diastolic mitral annulus peak velocity, IVRT : isovolumic relaxation time, LV : left
venricular, * : p<0.05 compared with Group lll, T : p<0.05 compared with the other two groups
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Table 2. AVPD of normal left ventricular function group
and left ventricular dysfunction group

Normal LV
Variables function group Group il
Group | Group Il
AVPDseptum (cm) 1.2+0.3*  1.0+0.3* 0.6+0.3*
AVPDmean (cm) 1.3+0.2  1.1+£02* 0.7+02
AVPDa (cm) 05+017  05+017 0.4%0.1
AVPDa/mean (%) 38 +9 48 +107 54 +177
AVPDa : atrial contribution of AVPD, * : p<0.05 com-

pared with the other two groups, t : p<0.05 compa-
red with group Ill, ¥ : p<0.05 compared with group |,
AVPD : atrioventricular plane displacement

systolic duration ©] 9] JHIAIE B} HAF
Ao Ju|gls QIS tiel this: 2418 A9
P& o, Hdal 7150] ARl Tl S’ (=04, p<
0.001), E" (8=0.5, p<0.001)°], 24 7)% 2ol
AE S (8=0.6, p<0.001), E/E’ (8=-0.3, p=0.005)
o] &¥7 WL th(Table 3) (Fig. 2, 3). BE &
FeS % S (B=0.6, p<0.001), E/E’ (£=0.3,
p<0.001), #F34 FEE(B=0.2, p=0.007)°] 5H
2 Wit (Table 4) (Fig. 4). AVPD] AW 2Elg.2
AVPD7} 57185 Jhaehe Aes Bt (Fig. b).
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Table 3. Regression analysis in the normal left ventricular function group and left ventricular dysfunction group,

predictive parameters for determining AVPD

Normal LV function group LV dysfunction group

Variables Univariate Multivariate Univariate Multivariate

B P B P B P B P
S’ 0.7 <0.001 0.4 <0.001 0.6 <0.001 0.6 <0.001
E’ 0.7 <0.001 0.5 <0.001 0.5 <0.001
E/E’ -0.5 <0.001 -0.7 <0.001 -0.3 0.005
IVRT -04 <0.001
Age -0.5 <0.001
EF 0.2 0.05 0.5 <0.001
E/Aratio 0.4 <0.001 -0.3 0.017
o1 0.6 <0.001
A 0.5 0.001

LV : left venricular, EF : ejection fraction, IVRT : isovolumic relaxation time, DT : deceleration time

Y=0.12X+0.55
r=0.68

AVPDmean (cm)

12

2 4 6 8 10
@ S’ (cm/s)

Y=0.06X+0.8
=071
54 | p<0.001

AVPDmean (cm)

0 2 4 6 8 10 12
E' (cm/s)

Fig. 2. Correlations between AVPDmean and systolic mitral annulus peak velocity (S'), early diastolic mitral annulus
peak velocity (E') in normal left ventricular function group. AVPD : atrioventricular plane displacement.
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Y=0.13X+0.32
r=0.64
0<0.001

AVPDmean (cm)
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Y=-0.02X+1.08
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AVPDmean (cm)

T
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Fig. 3. Correlations between AVPDmean and systolic mitral annulus peak velocity ('), ratio of early mitral inflow
and early diastolic mitral annulus peak velocity (E/E') in the left ventricular dysfunction group.

Y=0.16X+0.29
r=0.84
p<0.001

AVPDmean (cm)

0 2 4 6 8 10 12
S' (cm/s)

2
o Y=—0.03X+1.5
s * ¢ r=—0.75
p<0.001

B 0 10 20 30 40 60
E/E'

Fig. 4. Correlations between AVPDmean and systolic diastolic mitral annulus velocity (S'), ratio of early diastolic
mitral inflow and early diastolic mitral annulus velocity (E/E') in the all patients. AVPD : atfrioventricular plane dis-

placement.

Table 4. Regression analysis in all patients, predictive
parameters for determining AVPD

Variables Univariate Multivariate

B p B P
S’ 0.8 <0.001 0.6 <0.001
E/E' -0.8 <0.001 -0.3 <0.001
EF 0.8 <0.001 0.2 0.007
Age -0.5 <0.001
DT 0.4 <0.001
E/Aratio -0.2 0.005
IVRT -04 <0.001

AVPD : atrioventricular plane displacement, EF : ejec-
tion fraction, IVRT : isovolumic relaxation time, DT : de-
celeration time
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Skox, -1 s} AVPD: S o]
Ko Hgat e 3 Shiel BB 3

Uk A T A0 E YER} AVPD7} o]€H7] 7]
o F7khe Hl o= A V1S 5 3lE Ao oA

100

Y=—21.9X+69.9

* =
. A r=—0.53, p<0.001

AVPDa/mean (%)

AVPDmean (cm)

Fig. 5. Correlation between AVPDmean and AVPDa/
mean (%) in the all patients. AVPD : atrioventricular
plane displacement.
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