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Abstract

Evaluation of Effect of Aging on Left Ventricular Diastolic Filling
in Normal Subjects

Hee Jin Kim, Gil Ja Shin, Woo Hyung Lee
Department of Internal Medicine, College of Medicineg, Ewha Womans University

To determine the effect of aging on left ventricular filling, mitral valve flow was evaluated
with conventional pulsed Doppler echocardiography in 100 normal subjects, aged 20 to 76
years, who had no evidence of cardiovascular disease. The subjects were classified into the .
5 groups, according to the age, with 20 subjects in each groups : 20—29 years(group I), 30—39
years(group II), 40—49 years(group IlI), 50—59 years(group V) and 60—76 years(group V).

The results were as follows :

1) The LVEDD(Left Ventricular End Diastolic Diameter) and left ventricular mass index
were significantly increased with aging(r=0.50, r=0.60) and the ejection fraction showed no
significant differences among these groups.

2) With aging, the peak early velocity(Peak E) was decreased(r=—0.36) and the peak atrial
velocity(Peak A) was increased(r=043). The F/A ratio and atrial diastolic velocity were decrea-
sed significantly with aging and showed a negative correlation with aging(r=—0.70).

3) The deceleration time of early diastolic flow was increased with aging(r=0.29) but without
significance.

4) The isovolumetric relaxation time was significantly increased with aging(r=0.75).

In conclusion, as myocardial stiffness increases with aging, nonuniformity of myocardial
relaxation is frequently associated in older age group. Thus, a certain echocardiographic parame-
ter shows abnormal value with normal aging process . the IVRT and DT are prolonged, Peak
E is decreased and E/A ratio increased. For correct evaluation of the left ventricular diastolic
function, age should be considere, along with the other factors such as loading conditions
of the heart, heart rate and the contractile status of the heart.
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1. HACHA
e B4 dgoldA] AEgelt g, 4l
349 Fe w4 537 ARE we A1%Hol
3l % o _%_

AAA G o]BS dABdutel 20~294 Alele]
20" & 1T, 30~3894] Afel <] 207 & 11+, 40~494]
AFole] 2092 NI, 50~594 Alole] 20 & N
a3l 604 o]AFY 0L VELE BEHFIIIY
(Table 1). o159 &7 €42 1794 114.0+9.
smmHg, ol A 117.0+ 9.7mmHg, [Tl 4] 119.
0% 10.5mmHg, NVFlA 122.0% 14.7mmHg, VT
oA 131.0% 14.5mmHg 0.1, ol 7] ke 1T
dj A 78.0% 6.6mmHg, T4 74.0% 8.8mmHg,

M A 77.0%6.6mmHg, N4 76.0£9.9
mmHg, Vo4 82.01 8. 3mmHgI 1, A HEFE
Lol A 69.0% 10.43)/min, LI FNA 67.0%7.43)/
min, T4 67.0% 5.88]/min, Nl A] 70.0£7.6
3 /min, VIolA} 68.0% 6.53] /mino] L t}+(Table 2).

2. ATHY

AxEeHE AAE ulF Hewlett PackardAle)
SONOS 1000 Phased Array Imaging System 43
FI7E o] &3t EAE ARG A HAE
HEH #& FEAA 25MHz HEAE U
2-D 25 3= F=dtd] A4 ME 2SI EE
71589t Doppler 229X E o] §3le 43
Al SAE (apical four chamber view)ol A X
#et 29 FY99 sample volumed Fi =E#
HESAEE F4L9 o]¢7] FEARE 50~100
mm/secd] £EZ 7123k 235G H(Fg 19

=

1) M3, O|HY 4

Ao My Az2SdEE oy 44 UF
(LVID : Left Ventricular Internal Dimension in Dia-
stole) & 423 7] A N (LVESD : Left Ventri-
cular End Systolic Dimension)& %74 3}31, Deve-
reux FA 08 FAA ZFRGFE AAEIG OO,
el FEL(EF: Ejection Fracion)& 4H&3}

At

EXEiS

Table 1. Age and sex distribution of subjects

Subgroups Age Male Female  Total
Group I  20—29 8 12 20
Group II  30—39 14 6 20
Group Il 40-—49 10 10 20
Group V. 50—59 9 11 20
Group V. Over 60 10 10 20
Total 51 49 100

Table 2. Subject characteristics

Subgroups Systolic BP  Diastolic BP HR.
(mmHg) (mmHg) (beat/min)
Group I 114.0% 9.5 73.0t 6.6 69.0£10.4
Group II  117.0t 9.7 74.0% 8.8 67.0% 7.4
Group I 119.0£10.5 77.0L6.6 67.0+ 5.8
Group V.  122.0£14.7 76.0% 9.9 70.0t 7.6
Group V  131.014.5 82.0k 8.3 68.0& 6.5

Data expressed Meant SD



Fig. 1. Apical four chamber view of the heart including the Doppler determined sample volume at the mitral

anulus plane.

2) EE8 dxSHE

(1) Peak E, Peak A, E/A

STERS 5% zUlolgty] AN EFEZ(Peak
Early Velocity, Peak E), AW FEA AEREE
(Peak Atrial Velocity, Peak A)<} 1 B] (E/A ratio) &
T3t vH(Fig. 2).

(2) 7017 dF9 ZEATH(Deceleration

Time of Early Diastolic Flow, DT)

SE2H 2oyl BFY A& ALS $EHT
H3 ZVFEHE baseline7tA] $27} ZAHE 7
kol N ER3AtH(Fg 2).

(8) 58] A Z(IVRT : Isovolumetric Relaxa-

ton Time)

s J39 g AMREE sRBS] =
dE= AML2E Fg 3942 Zo] FA3A .

Z+zt9] AZE 3 Cardiac Cyded] HHEAZ 4
2393, BA8E HEe 122 E23E24(One-

"ECG

- *1.0m/sec

Fig. 2. The Doppler derived mitral inflow velocity shows
early peak diastolic velocity(E) and peak atrial
velocity(A).
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Fig. 3. Measurement of isovolumetric relaxation period
(IVRT) from closure of the aortic valve to ope-
ning of the mitral valve.
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Fig. 4. Relation of the left ventricular end diastolic di-
mension{LVEDD) to age.
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Fig. 5. Relation of the LV mass Index to age.

48.0% 8.1mm, Vo] 49.0% 1.9mm, Vo] 50.0%
2.6mme2A AFo] Frtg wet Fx FUlaE
A.2.H (r=0.50, p<0.05, Fig. 4), Devereux F2]¢
98] A4HE LV mass index® 179 4] 79 12g/m2,
T 914 20g/m?, M 108+ 27g/m?, N 107+ 17
g/m?, VT 123+ 18g/m2o. 2 Aol F713to] me}
27 E 93, T, V3, VEIA foddA St
o] ATHr=0.60, p<0.05, Fig. 5). FH449
TEEL ITFANA 64.017.5%, I A 65.026.8
%, MTolA] 62.0£4.7%, NoA 61.0£4.2%,
VA 66.017.0% 2 AH I FAIFTE=0.
007, Table 3).

Table 3. M-mode echocardiographic data in subje-

cis
Subgroups LVEDD (mm) Ingzx('g/a;jz) EF(%)
Group I  45.0%20 79+ 12 64.0£7.5
Group II  47.0%t4.1 91+ 20 65.0£6.3
Group I  48.0%8.1  108£27**  62.0%4.7
Group NV 49.0£1.9% 10717 61,0142
Group V  50.0£2.6%* 123 18%** 66.0%7.0%*
Data expressed Meant SD
* p<0.1
** p<0.05
##550.01

LVEDD : left ventricular end diastolic diameter
EF . ¢jection fraction
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2. =58 HESOE

1) =7|0|2ky| ZcHEFET(Peak Early Velo-
city, Peak E)

FEBAY Z7|ol¢kr] H¥F4EE(Peak
Early Velodity, Peak E)3= IF-olA] 0.90% 0.23m/sec,
9 0.85% 0.11m/sec, TITo|A] 0.72+ 0.16m/
sec, N4 0.78+0.10m/sec, VLol A 0.73+0.19
m/sec2 2 AF o) F7LFF A YA Fa3Ah
(r=—0.36, p<0.05, Fig. 6).

2y
W y=—00042x+097
r=-—036
1.54 o
—~ o
% o
E oo
E-]/ 14 n[H] a ° u &, o
» - i) o DD:Squ e L. oo
& s 9 o .
a o
gogr n oy :Ecggnmgh o
05- ° G
X
0

0 10 20 3 4 50 60 70 80
Age(yr)
Fig. 6. Relation of the peak early velocity(E) to age.
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Fig. 7. Relation of the peak atrial velocity(A) to
age.

2) A=A AHEFST(Peak Atrial Velo-
city, Peak A)

ArEA Ahd RS (Peak Atial Velodity,
Peak A)E I 0.43% 0.13m/sec, 11T 0.48% 0.08m
/sec, I 0.54%£0.24m/sec, VT 0.55% 0.11m/sec,
VI 0.66+0.16m/secZ Ao Z7}8e] wel 9
1A F7 et (r=0.48, p<0.05, Fig. 7).

3) E/A ratio
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Fig. 8. Relation of the ratio of early to atrial velocity
(E/A) to age.
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Fig. 9. Relation of the deceleration time(DT) to age.



Table 4. Doppler echocardiographic data in subjects

Subgroups Peak E(m/sec) Peak A(m/sec) E/A ratio MVDT(msec) IVRT(msec)
Group 1 0.90% 0.28%* 0.48+0.13 2.20% 0.43%%* 183+ 21 74.0% 10.7
Group 1L 0.85£0.11%* 0.480.08 1.824 0.48*** 185 20 72.0£10.4
Group III 0.72£0.16 0.54+ 0.24* 146+ 0.35% 185+ 29 88.0 10.7*%
Group IV 0.73+0.10 0.5510.11% 1.37+0.30* 193+ 18% 950+ 7.2%*
Group V 0.73%£0.19 0.66= 0.16%* 1.11+£0.25 200£ 18 107 £ 17.4%%*
Data expressed meant $.D. *p<0.1 #*p<0.05 ##r0<0.01

Peak E : peak velocity of rapid filling.
MVDT : deccleration time of mitral valve.

y=085x-+48.57
r=075

IVRT(msec)
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Fig. 10. Relation of the isovolumetric relaxation period
(VRT) to age.

tly Velocity, Peak E)2] ¥-&(E/A ratio)2 IFo A
2.20% 0.43, I TN A& 1.82% 0.48, LA A& 1.46
+0.35, VZol A& 1.87£0.80, VA A= 1.11E0.
252 Jdeh) @3] Frige) uek F3tA
289 o= —0.70, p<<0.0l, Fig. 8, Table 4).

4) 2 7] olgly| gRel Z&AZH Dece-

leration Time, DT)

2 27] o)¢t7] EF (Rarly Diastolic Flow) 2]
7r&= X 7F(Deceleration Time)2 oA 183% 21
msec, LITAAA 185+ 20msec, MTolA 185129
msec, VollX 193% 18msec, VoAl 200+ 18
msec2 UER} dFo] Fr1ge] wmE Frlsle
7A8e BYth(r=0.29, p<0.1, Fig. 9, Table 4).

5) E20|=A|ZHIsovolumetric Relaxation Time,

IVRT)
=.2 0] ¢+A] 7H(Isovolumetric Relaxation Time)-&

Peak A . peak velocity of atrial filling.
IVRT | isovolumetric relaxation time.

IFol A 74.0% 10.7msec, I A 72.0% 10.4msec,
2ol A 88.0% 10.7msec, N4 95.0% 7.2msec,
VoA 107.0% 17.4msecE & o] Z7Hgke] ma}
Fo8tA 4= A Hr=0.75, p<0.01, Fig. 10, Ta-
ble 4).
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< 4ol FAUH Hegd T WAA
Heg 284 ARAY F4o veA g
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F4A49] olgtV] 71T 53 HEoEs Ax
A (cardiac catheterization), Z414 29 & (Left
ventriculography), & 44 %% % (nudide ventri-
culography) % digitalized M3 HZ&I% £of
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FAHET Peak AV F7METL a¥nz FHAHA49
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1. ME, o|Hd MxSniz

M3 AE2gd SHAXFTAA FHL FF7] o
AL 17(A% 20~294)°] 45.0£2.0mm, IIF
(80~3894) 0] 47.0% 4.1mm, I (40~494]) 0] 48.0
+ 3.1mm, V= (50~594]) ©] 49.0% 1.9mm, V(60
A ol o] 50.0+2.6mmeEA A& o] FsHg
e} §9 8 FREA Y e (r=0.50, p<0.05,
Fig. 4), LV mass index® Il A] 79+ 12g/m?, I
91% 20g/m?, U 108% 27g/m?, N 107+ 17g/m?,
VI 123+ 18g/m2e 2 AZo] Frgd wel F
7Vt W, V&, VEoA §-23A F71E <
AR THr=0.60, p<0.05, Fig. 5). T &L oA
64.0£7.5%, I A 65.0%6.3%, NIl 4] 62.0+
47%, No A 61.0£4.2%, VoA 66.0L7.0%
2 97 3l o0& AABAY AR (=0.007,
Table 3).

2 dESTE

i3]

2. =

1) Z=710|2t7]| A e FEE(Peak E)

R A z7]0)¢t7] A EFE=(Peak E)
£ 1A 0.90% 0.28m/sec, IT-llA] 0.85+0.11
m/sec, IIZ A 0.72% 0.16m/sec, Vol A] 0.782 0.
10m/sec, VoAl 0.73£0.19m/sec. 2 @& o] &
e 99 QA FA A= —0.36, p<0.05,
Fig. 6).

13m/sec, I 0.48% 0.08m/sec, T 0.54% 0.24m/
sec, N 0.55£0.11m/sec, V& 0.66% 0.16m/secE
Aol Frigtel wet YA FHtAd(r=o0.
43, p<0.05, Fig. 7).

3) E/A ratio

Atrial velocityd] & eardy velocitye] ®B}&(E/A
atio) g AT A IFoAME 22010438, T
A& 1.82£0.48, MFANANE 1.46% 0.85, Vol
e 1871080, VZIAE 1.11+0.252 el
AB o] F7 g wa) FABA I QA ZaEgt
(r=0.70, p<0.01, Fig. 8, Table 4).
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