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= ABSTRACT =

Changes of A:D Time as an Index of Diastolic Function of the Left Ventricle

Young An Ann, M.D., Young Geun Yoon, M.D. and Ock Kyu Park, M.D.

Department of Internal Medicine, Colledge of Madicine, Chonnam University
Hospital, Kwang—Ju, Korea

A, D time, a time interval from aortic second heart sound to the D point of mitral
valve echogram, was reported as a valuable index of the left ventricular relaxation in
its early diastole. It was suggested, however, that A, D time is influenced by variable
factors rather than single factor.

This study was performed to evaluate the influences of several factors on the A,D
time and to extend our understandings in A,D time. For this purpose, A,D time
was measured in 4 groups whose hemodynamic states were different,i.e.31 normal
subjects ( group A), 32 patients with essential hypertension without decompensation
( group B), 10 normotensive patients with clinically full blown congestive heart fai-
lure (group C), and 11 patients with hypertensive heart failure ( group D), and the
mean values of each group were compared between the groups. Concordantly systo-
lic hemodynamic parameters were observed and the relationship of A,D time and
each of these parameters were observed. A,D time was consistently influenced by
the level of left ventricle impedance and it is well correlated with parameters repre-
senting left ventricular systolic performances. In hypertensive subiects, A,D timewas
increased before the deterioration of the left ventricular systolic function but shor-
tened after clinical heart failure.

These findings suggest that A,D time may be of value in longitudinal follow —up
of the left ventricular function in the hypertensive patients even before the develop-
ment of clinical heart failure. V
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Fig. 1. Simultaneous recording of mitral valve echo-
cardiogram, phonocardiogram and electrocar-
diogram showing the method of measuring
A,D time and LVET. A,Dtime measures from
first high frequency deflection of second he-
art sound ( A2 ) in phonocardiogram to D point
in mitral valve echocardiogram.

Abrr.; LVET : left ventricular ejection time, S1
: first heart sound, PCG: phoncardiogr-
aphy, EKG: electrocardiography.
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Fig. 2. An echocardiogram of left ventricular cavity
in normal subject showing the method of me
asuring IVS, PW, Dd and Ds. IVS:intervent
ricular septal thickness at end diastole, PW :
left ventricular posterior wall thickness at
end diastole, Dd & Ds: left ventricular inter-
nal dimensions at end diastole end end sys-
tole.
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Table 1. Age and sex distribution of the subjects
observed

Age(yrs) Group A Group B Group C Group D

20~ 29 8/4 0/1 2/1  1/1
30- 39 5/3 1/1 0/0 0/0
40- 49 5/3 6/2 1/0  2/0
50— 59 1/2 7/8 2/3 2/4
60— 69 0/0 3/3 1/0 0/1

M/F 19/12 17/15 6/4 5/6

Total 31 32 10 11

Group A:normotensive without heart failure,
Group B: hypertensive without heart failure,
Group C: normotensive with heart failure.
Group D: hypertensitve with heart failure.
M/ F: numbers of male/female.

(P<0.05) B, DBt ool = HEYL £/ 9= (ED.

[REE= A B C DRl £4 £9 67+11, 69 +
11, 80+17, 78415 [E2 A, BEf <}o] e} C DE 4lold]
= FET £/ 9ol A CH Apole} B DE Afo]
ol OT2E Fust C#sl DR A FESHA 71
sklel (22 PC0.01L, PC0.05 (% 2 ),

ACP ( KBRS FAZE®E ) = A B C DA &%
104-+8, 158420, 109412, 156-+18mmHg & A, Bpt 4}
o] 8} C, D& Abole] HmME-S 543 BEEsl D #HolA
FESHA F71eld = (PCO0L) (% 2),

Dd = A B C Dol 4 44 4.7+0.5, 4.9+0.6,6.8
+1.1, 54+0.7cm 2 A Bt Aol = HE3 %71 ¢
93, C D Alold+ BMmES Sutsl @ C B
A4 FESH S7Hsg o (PC0.01), A CE 2ol s}
B, DE 4lolole LAZE 5%t CHF DiFdlA =
F BEIH Sokskge (PCO0L) (% 2),

IVS & 0.9+0.2, 1.2+0.2, 1.140.2, 1.4+0.2cm= A,
B Atol e} CD# ole] HMmES S4g B D
Bl A =5 FEIMA FU15c (PcO.0L), A C g
Clol2l B, D 4ol = [FRES 5k CEt D
oA 2% FESH F718kdcl (47 PC0.01, P
0.05) (% 2),

PW & 0.740.1, 1.0+0.3, 1.0+0.2, 1.14+0.1cm2 A,
B lololl = BHmMES 543t B Boll A FESH 5
748k (P<0.01) CD B 2ol = FES 27193
ok A,CE Abololl &= LAZE kgt C ol HES
A Frbsl T (PC0.01), B CR Alojole BHEY £
b ek (% 2),
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Table 2. Measured variables in each group and the differences between groups

Age PR ACP Dd Ds vs PW EF mVef
Group A 35=+12 67+11 104+8 47+05 32405 09+02 0.7+01 0.66+0.12 1.0+0.3
Group B 53+9 69+11 158+20 49+06 33+06 1.2+03 01+03 069+008 1.1+0.3
Group C 45+16 80+17 109+12 68+11 61409 11402 10+02 0.28+0.12 04+0.2
Group D 48+12 77+15 156+18 54+07 46406 14+02 1.1+01 0414+0.05 06+0.1
Avs B % *k *
Cvs D e *k *% o *% *k
Avs C ok % % ** x o %
Bvs D * % ok x *x %
Avs D * *k % *k *k ok *k *%

Keys: Age=in years, PR=pulse rate in beats per minute, ACP= aortic pressure at the closing of the aorts
valve in mmHg, Dd & Ds=end -distolic and end-systolic dimensions of the left ventricle in cm, IVS=end
~diastolic interventricular septal thickness in cm, EF=ejection fraction, mVcf=mean velocity of circumfere-

ntial fiber shortening in circ/sec( *; p< .05, **; p<.01).

Table 3. A,Dtime and its differences between

4 groups
Group A B C D
A,D 382 780 4.1 53.1
{(m+SD) +192 +345 +135 + 21.4
Differences AvsD Cvs D AvsCBvs D AvsD
P value (.01 .01 (.01 <.05 <.05

EF (BEmz& ) 2 A B CGDlA 2zt 0.6640.12,
0.69+0.08, 0.28-+0.12, 0.41+0.05 = ARE7} B £ A}o|
of BEI %7t Ul CH3l DES h#sld &m
S Fuslx] o2 Capoll A FESH 488 (P
{0.01), A, Cgt <}o]2} B, Dt 2ol LifihE =%
< 9% CBl DRl 4 % FEshl g4t
(P<0.01) (% 2),

mVef= A B C Dol 4] 22 1.0+0.3; 1.140.3,0.4
+0.2, 0.6+0.1 & A B Alolo] &S =7} gl
C DE zlolo= HMmES Suslx] B2 CHAA K
EshAl Zr4sgdel (PC0.01), A, C# 2lo] 9}t B, Dt
Afeloll = LHEE R2S BIE CHES DRty 25
HEH Fashg e (PC0.01) (% 2 ),
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{msec}
150 |- o AvsB:p(Dot
CvsD:p<0.01 4
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Fig. 3. Distributions of A,D time in each of the 4
groups{ A, B, C, D).
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Table 4. Correlation of A,D time with the other parameters measured in groups without heart failure
(Group AB)and groups with heart failure (Group C,D)

PR ACP VS PW Dd Ds EF mVcf

Heart failure ( - ) r -0.08 0.64 0.45 0.49 0.25 0.21 -0.03 0.03
(n=63) p value .01 .01 .01 .05

Heart failure( + ) r -0.02 0.44 0.52 0.38 -0.44 -0.48 0.40 0.43

{(n=21) p value .01 05 05 .05 05
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