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=ABSTRACT =

Echocardiographic Evaluation of Cardiac

Functions in Normal Korean Aduits

Jae Chan Park, M.D., Kyung Pyo Hong, M.D., Chong Yun Rim, M.D,,

Young Bahk Koh, M.D.,

Young Lee, M.D.

Department of Internal Medicine, Hallym College

To evaluate the cardiac functions we examed the M-mode echocardiography with
measurements of blood pressure, heart rate and body surface area in 55 normal korean
adults (male 30 persons, female 25 persons) of mean age, 41.7 + 12.3 years. (1) Interven-
tricular septal thickness is 9.5 * 1.7mm and left ventricular posterior wall thicknesses are

8.6 + 1.5mm at end-diatole, 14.0 £
ventricular internal dimensions are 49.1

2.1mm at end-systole. (2) Diastolic and systolic left
+ 48mm and 313 %

5.0mm, respectively.

(3) Left ventricular mass by Penn Convention method is 174.4 + 52.1g and left ventricular

mass index is 103.2

+ 28.8g/m3. (4) Relative wall thickness is 0.35

+ 0.06. (5) Left

ventricular volumes by Teichholz’s method are 114.9 + 27.6ml at diastole and 40.2 *
17.2ml at systole. Therefore, stroke volume is 74.7 + 16.9ml and stroke volume index is

445 %

total peripheral resistance index is 2472 %
shortening is 36.5

10.7 ml/m?. (6) Cardiac output is 4944 *
2951 + 666 ml/min/m?. (7) Total peripheral resistance is 1454 + 356 dynes-sec-cm™
623 dynes-sec-cmi’®
+ 6.0% and pressure-volume ratio is 3.27 + 1.19 mmHg/ml. (9) End-

1058 ml/min and cardiac index is
and
m?. (8) Fractional

systolic wall stress is 61.3 + 19.7 x 10® dynes-cm?. (10) Atrial emptying index is 0.66 +

0.18.

Key Word: Echocardiography, Cardiac function.
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American Society of Echocardiography of] A] 3=
3 RS Ao H, O HHUFHe 2
2 Penn Convention'§”-& A}-23l%th o]Ate]
Moz 2XE AFEL AAINES Hrss
e of el HEE To7] Yste] th3 o F Aol
Bg 5oy

ERE

FHALTHQ) =1.04[( 1A 7|HAFT AT A + o]
713 A AW + 012 71FH A AT T ) ol 7=
A7) -136

e
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—

2x ol 713 4 AT T 7
olgk 712 4l A 7

o]} 7]z A1 Al A (ml) = 7x o]¢} 713 Al Al A*
2 BEC T 24t 019k A= AU A)

TxXFE71Z AR
T FEH A7)

(&2 6)
b +
Zt 28 % X3Hdynes ~sec-cm™®) = oi?}_%lw
HHE S
(_-g_ A} 7)10)
YL =E(%) =
ol 7B AW A - & 7B A AU A 100
X
olg71at 47
(4] gv
xl9%
3 /-84 ¥)(mmHg/ml) = ——
# 571444885
(__—g_ ) 9)12)

A
A
4=Z7]2F Wall Stress(10® dynes —cm?) =
0.33xX —?,—7]_4-}4/&11,}}753)( 7189

SR/ ALFET A+ F SR AATEE A

FZ71FAAW %)
Yolzt, AT, 7EF, ANE3Y Fo2
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Table 1. Age & sex distribution of number of the

subjects
Age(Yr) Male Female Total
20-29 5 11
30-39 5 13
40-49 5 9 14
50 -59 10 5 15
0= 1 1 2
Total 30 25 55
Table 2. Subject characteristics
Variable Male Female Total
Number 30 25 55
BP (mmHg)
Systolic 1183+159 1142+180 1164+16.9
Diastolic 70.8+12.7 72.5+126 71.6+125
Mean 86.5312.7 8.2+134 8.41+129
HR(beats/min) 662+132 685+ 93  67.2+116
BSA (m’) 1784015 1594014 1694017

Data are means+SD.
BP=Blood Pressure ; BSA =Body Surface Area; HR=
Heart Rate

22 Aol A 68 (T 41.4+11.8 ) 7kA] B3 =] o] ]
gom, AAH ARLEE 204014 744
F 471123401310k ol 9} digel e
R, Wukr g AEERE B,

© 118.3+15.9mmHg/ 70.8-+12.7mmHg (% 7 86.5
+127mmHg), &1z}2} 7S 114.2-+180mmig/72.5
+12.6mmHg (H 7 8.2+13.4mmHg), =) AHF ¢
712 116.4+16.9mmHg/ 71.6+-12.5mmHg (B3 86.4
+12.9mmHg), W uls= Y} 66.2+13.2/min, o
A} 685+9.3/min, AT 67.2+11.6/min o] o
o, AFHAL Gz} 1.78+0.15m?, oz 159+
0.14m?, ZTHAF 1.69+0.17m?0]QtHE 2). Am-
erican Society of Echocardiography}® o] o]3}o]
M-mode AL a2 FE] =AH 2z} A 99
A&XE 1y, JaEA%AE g2} 10.1+1.4mm,
oz} 8.7+ 1.7mm, E A 9.5+1.7mm, o]g7)z}

E4e @z

Table 3. Echocardiographic findings in subjects

Variable Male Female Total

IVS (mm) 101+14  87%17  95+17
PWT (mm)

Diastolic 87+1.3 85%+18 86+1.5

Systolic 14.2423 137%£19 140+21
LVID {(mm)

Diastolic 496+43 485154 491148

Systolic 31.5+45 309156 31.3%50

IVS=Interventricular Septal Thickness ; LVID=Left
Ventricular Internal Dimension ;
PWT=Posterior Wall Thickness.

AAZTHEAE FAF 87+13mm, of 2} 85+1.8
mm, FiA 8.6+1.5mm, —,—:7—7]_\}/\‘%‘—?—‘%-‘:,—-
A= @A} 142+23mm, of 2} 13.7+1.9mm, ZhA}
2 140+21mmo]Qch olgh 7R AR AL Ba}
49.6+4.3mm, o2} 485+5.4mm, EHAT 49.1+
4.8mm, FE7|z AW Ae Ya} 31.5+4.5mm, o
A} 30.945.6mm, ZhA}F 31.3:5.0mm o] cH(E
3).

x]—.4 b 1867+394g,
61.8g, EUIAES] 79 1744+
2lgoldod, ATRA AALFRE A
105.4+20.5g/m*, oj =} 100. m?, EFAAT
108.2:+28.8g/m?o| %4t} A A FHE AN it
0.3540.06, & 7} 0.3540.07, ETHAFZE 0.35:0.06 0]
9tk Teichhols®8¥) oj3te] T4t ol g7)2H 4 4l
£ Mo Ia} 117.5+25.4ml, o2} 111.8+30.3ml, &
A3 1149+27.6mlo)j o n, 57124483
& Yz} 40.8+135ml, &z} 39.6+21.0ml, AR
40.2+17.2ml o)t} olo] we}, FY¥HL Fr} 76.7
+180ml, oj A} 72.2+155ml, ZHAMT 747+16.9

ml, AutEeko Pz} 5011-+1200ml/min, &2} 4864
+874ml/ min, £ AT 4944:+1058ml/min o]} .
o, $T2ERXEL FA} 14484379 dynes - sec
—em™®, &z} 14604334 dynes —sec~cm™®, ETtHA}
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Table 4. Homodynamic and echocardiographic findings in subjects

Variable Male Female Total

LV mass(g) 186.7+39.4 1595+61.8 17444521
LVM index (g/m?) 105.4+205 100.5+36.7 1032+288
RWT 0.35:+0.06 0.3540.07 0-35+0.06
LV volume (ml)

Diastolic 117.5+25.4 111.84+30.3 1149+27.6

Systadlic 40.8+135 39.6+21.0 40.2+17.2
SV (ml) 76.7+180 72.2+155 7474169
SV index (ml/nf) 436+11.6 456+ 96 451107
CO (ml/min) 5011+1200 4864+ 874 4944+1058
CI (ml/min/m?) 2838+ 701 3085+ 607 2051+ 666
TPR (dynes —sec —cm °) 1448+ 379 1460+ 334 1454+ 356
TPR index (dynes —sec —cmi® - m?) 258+ 701 2322+ 514 2472+ 623
FS(%) 366+ 62 3644 59 365+ 6.0
Pressure/Volume (mmHg/ml) 3.27+1.32 3.28+1.03 3274119
ESWS (10° dynes —crrf) 6201188 60.4+21.1 61.3+197
AEI 0.69+0.18 0.611+0.17 0.66+0.18

AEI=Atial Emptying Index ; CI=Cardiac Index ; CO=Cardiac output ; ESWS=End ~Systolic Wall Stress; FS=

Fractional Shortening; LV=Left Venticle; LVM=Left Venticular Mass ; RWT=Relative Wall Thickness ; SV=Stoke

Volume ; TPR="Total Peripheral Resistance.

14544356 dynes-sec -em™o]gjt}h o|& z}
AxAH o gisi, MEAHG TP
2} 43.6+11.6ml/ m*, &z} 45.649.6ml/ m?, &
T 44.5+107ml/m?, AFAHTF Ao
Z]— 2838+701ml/ min/ m?, & x} 3085+607ml /min/

2, Zo) AT 2951+666ml/min/m? o] o ™, =
EUAG F LY B AT A} 2585701 dynes
5 . m?, &z} 23224514 dynes—sec-cm™®

2, ZUj AT 24724623 dynes-sec—cm™ - nf 0]
dch 1 whol], BYAZFEL A} 36616.2%, o
2} 36.4+5.9%, EUJAME 365+46.0%, ¢ /A
Hl= W} 3.27+1.32mmHg/ ml, o=} 3.28+1.03mm
Hg/ml, 2§44+ 3.27+£1.19mmHg/ml, &7
Wall Stress= g2} 620 +188 x 10° dynes—cm? o
2} 60.4+21.1x10¢° dynes—cm®, EhA}Z 613+
19.7x10° dynes-cm?©]%} 2 ¥, Atrial Emptying
Index= W7} 0.69+0.18, oz} 0.61+017, ZtjA}
T 0.6610.180]%lct o] EE F A A= AAWA
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mmE B} olg I HATHT A 8.6
+1.5mmg Hammond &2 8.4i1.5mm, A5
& 85+1.4mm, 4} EY& 75+14mm, 7} S &
7.9+1.6mm= X FEHE oA THAHAYAL
Lutas5'92 480+4.9mm, Hammond S92 481+
5.3mm, A] 5% 461+6.2mm, 8} S92 449+82
493+64mmZ B I3FHoH,
Z27)FAAY AL 8} =92 31.0+46.5mm, P =P
L 324+58mmz= E__;_a}ﬁl:} F AN A2 Aal
AALE o] At o]t 7]A] 49.1+4.8mm, F=7)A]
31.3+£50mmz 99 ¥ uET FAMSIATE
Devereux 5”1”2 M-mode 22358 o]&
gt RALFTHE A2 o Yulet 239E A
o4 AT AT A HAAFHEA, et
=S XTI AU RS Hestd A
F AL FTH 7 A e 78+ U
Bt AREE olo) gAsS AU

=5a
mm, 713‘ o T:

o kI o pu

S PHEINE 4 HF 1744+521g0 2 A}, Ham-

mond 5 ®°¢] 154.9+50.3g, ¥ S¥2] 140.3+53.9g,
7 09 126+6gH T o, o] §99 170+
49g7 = FABEATE HMEVAY AT HL
103.2+28.8g/ m? 0 2 A LutasS ®¢] 81+22g, Ham-
mond5'®9] 840+22.7g/m?, 7} S®o] &5+4g/m?
e

HAAFRTANE Hae] vdis} e
BAE Wrhshed £2¢ FH, Joprt £27)
9 BPHo olgy
Fo (pressure overload)2]
e Fokse, 24 A
Z(volume overload) 2] 79l A A5
M7k At meba o AERE A v
H2g3 g4 Brge) Wael v 4
AN EE WA + ATk & 40149} o]
FRlolAl o] Ji A LT A v]= 0.35+0.0608
Lutas5'® 2] 0.36+-0.07, Hammond $'®2} 0.35+0.07
SAFEITE

m[o

>
e IUI
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TS
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2o
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Tt rlr
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A Ar fo £ og
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o M omd An Kooy ¥ B
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[o

Ac)

o] Ba(ojer|zAla z_i 94.7i24.2m1, F=717
N8 398+200mls} kzre] AolE ebuf
Ak 2, TERT AXUAY FFE 2
7} 74.7+16.9ml, 44.5+10.7ml/m? 0 2 A], LutasE®
o AFRAHY FEL 44+11ml/m’F {ABIYTh
A E95) w5 AgaaRllNe TERE 2
7} 60.6+22.7ml, 60.1+145ml2 BP0, 7
TV AXWAY 7ELL 615+260ml/m’ o2
Bugh v glok 34 ()] A3 o 73 AukE
% L AZUAT Atae 27k 49441058ml/
min, 2591:+666ml/min/m? 0 2 A}, LutasS*®%9] )
F A Akt 3.08+0.94L /min/m?, Hammond
5P Aldbzak 5507+1921ml/ min, A T HAY 2]
LS 3004+914ml/m1n/m2.u} AL AT

2¥0AY % AEANY T2 YBAY A

1454+ 356 dynes —~sec —cm™ 2 24724623 dynes -
- m?o g A, LutesE‘°’94 2o 287X
3} 1445-+443 dynes -sec ~cm™, Hammond £ 2]
22028 7 28 1.45+0.50Xx10° dynes -sec—cm™®,
iﬂgcazj,% 2928 2 A8} 2.60+0.83%10° dynes
~-sec-cm ™ - m’3} RAMSLR T

Aarisel Ase 29 AgHe waud
B2 AMAE 2 A 365+6.0%= 4] LutasS™® 9
35+6%, Hammond5-'2¢] 35.0+5.5%, ¥ 5% 9]
33.1+9.2%, 7] S¥9] 34.4+6.8%%} SANSIYT: 1
HY, FAMFEI)59 Hea olg"l F Y=
At e/8 A8 3.27+1.19mmHg/ ml 2 ] LutasE'®
o] 5.0:£32mmHg/mlut} 2gkch #4149
715 A5 H(preload) 9 F4-F(afterload )] <]
3 2A eHeE, #4449 Wall Stressol] tjst
AFE olg] FAS o] BAS Boj frpiz oW
F4 )9 2ol FAUFHTAL HYAY7 2

sec —~cm™>
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A4S o] 83tH M-mode 4 F o T oA 4]
)] Wall Stress& g-o|3}A] 7& = it} Lutas
E%0] 138 4271 Wall Stresst= 63.1+19.4%
10® dynes —-cm?, Hammond S0} B 113} 4= £7)
o Wall Stresst= 63.0+21.3x10° dynes -cm?0 & A,
AAE 9] 61.33+19.7x10° dynes —cm® 3} §-A}s}ch
e}, Abi-SamraS o] uH 3l 49+10x10° dy-
nes-cm’ S AAE 9] AR} A9kt

HEAFHL TS BAFo2H H4 em

ptying A1 4149 filling W72 + Aot
£ nae FUe o4 S5 d o8 wEH o
SHTH® ® %9, 21212 o) 7o Atrial Emptying In-
dex = 0.66-+-0.182 A} Dreslinski = 2] 0.82+0.03,
2 59| 09240185t} &gttt ol i
Tdgo] & Bl Hig] Egt7] W&e] o}
7t Azpgict

sl

re okl

3:5_]:% Aéo o] AlR}

5=
7] $fste] 4 g} 302
1

[
o
o:

A
174.4+52.1g, 78]3 AFTHAY F A0 103
+28.8g/m? o]t}

4) AR =E5 A= 0.35+£0.06 o]l Th

5) Teichholz ol oJ%t #4148 F olgk7]A|
114.9+27.6ml, 4= 7]A] 40.2+17.2mlo]Qj oW, u}
gl FETLL 747+169ml/m?, A FHAD 7Y
20 445+10.7ml/m? o)t}
6) AldbZEro 4944-+1058ml/min o]l o ¥, )

FWAG AulEare 2051+666ml/min/m?o] itk

L

N

<
o

7) FT 52 B A8-2 1454+356 dynes -sec ~cm™
olRen, AXHUAT FLxYA AT U2+
623 dynes —sec~cm™ - m’o]g{c},

8) BYU=EL 365+6.0%0]0 0™, A
T57159 AER olgd F Y A4y /gHy|

£ 3.27+1.19mmHg/ml o]t}

9) 271 Wall Stress= 61.3+19.7x10° dynes
—cm?olgich

10) Atrial Emptying Index= 066+0.18 o|Q]c}
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