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ABSTRACT

Background and Objectives] There has been much need for standard normal values of echocardiographic
indices in Korea. Echocardiography Council of the Korean Society of Circulation performed multicenter trial
for estimation of normal values of echocardiographic indices. Methods[] In 19 university or general hospitals,
echocardiographic specialists measured frequently used echocardiographic indices with the same method in
healthy people. The measured indices were 36 items which involved M-mode, 2-dimensional and Doppler
echocardiographic parameters. All the results were recorded on video tapes and reviewed by the review
committee. The results were included for analysis only if the review committee accepted them. Results[]
Total 371 healthy people were included. There were 189 women. Their age ranged from 3rd decades to 8th
decades. Complete measurement of all the indices was done in 225 people. Left ventricular wall thickness,
aorta size, left atrial size and left ventricular mass in M-mode echocardiographic measurement changed
significantly with the increase of age (p<0.005). In 2-dimensional echocardiographic examination, sinotubular
junction diameter of the aorta, anteroposterior & superoinferior diameters of left atrium, both ventricular
outflow tract diameter and main pulmonary artery diameter changed with the increase of age (p<0.01).
Diastolic dysfunction became prominent with the increase of age in Doppler examination. Conclusionsl] We
conclude that these data could be used as the standard criteria for echocardiographic examination in Korea.
However, age factor should be considered when they are applied because many echocardiographic indices
change significantly with the increase of age. (KKorean Circulation J 2000:30(3):373-382)
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Fig. 1. Two-dimensional echocardiographic guidance
for M-mode measurement.
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Fig. 2. M-mode echocardiographic measurement.
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Fig. 3. Two-dimensional echocardiographic measure-
ent of aorta and anteroposterior left atrial diameters
at parasternal long axis view.
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Table 1. Change of M-mode echocardiographic indices with age group

ndex Age (yean  14_99 30-39 40— 49 50—59 60— Total

IVST (mm)* 83+ 1469 84+ 134 84+ 176 94+ 1657 97+ 1700 88+ 173
PWT (mm)* 80+ 161 80+ 133 82z% 1.62 89+ 1317 91+ 155 84% 1.54
Aorta diameter (mm)* 272+ 300 285+ 341 286+ 406 300+ 347 307+ 349" 290+ 3.70
Left afrial diameter (mm)* 32.9+ 3.43 343 = 3.7 345+ 434 373+ 436" 387+ 514" 355+ 4.68
LVESD (mm) 319+ 349 314+ 345 305+ 375 309+ 401 309+ 425 31.1+ 3.85
LVEDD (mm) 482+ 388 485 + 330 487+ 372 497+ 387 493+ 539 489+ 407
LVM (@)* 138 + 422 139 + 322 143 + 397 165 + 388" 169 + 399" 151 + 409
LVMI (g/M2)* 83 + 218 83 + 166 86 + 204 100 + 2150 105 = 2317 91 £ 226

*Indices showed significant difference according to age group (p<0.005).
T Age group showed significant difference from at least 3 other age groups by Post Hoc test (Bonferroni Test)

(p<0.005).

IVSTO interventricular septal thickness, PWTO left ventricular posterior wall thickness, LVESDO left ventricular end
systolic dimension, LVEDDUO left ventricular end diastolic dimension, LVMO left ventricalar mass by D3 formula,

LVMIO left ventricular mass index by D* formula
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Table 2. Change of 2-dimensional echocardiographic indices with age group

Total

60—

Age (year)

50—-59

40— 49

30—-39

20-29

Index

2.26
3.23
3.32
5.44
527
5.49
3.07
3.31
4.39
3.97
13.99

20.7 %
23.64

2.59
3.23

20.6 *

1.76
2.75
2.69
5.13'
5.15
5.23
3.09
3.50
4.24
391

12.62

24.57

233 207 %

3.21
3.16
5.46
5.69
5.47
3.37

20.6 *
30.1

2.19
2.90
3.63"
5.07
5.16
4.96
2.90
3.16

2.44 20.7 *
4.11

3.09"

20.6 *

Aortic annulus diameter (mm)

+l

313 30.1

270 +

31.2
26.6 *

+

29.5 %
25.1

28.3

Sinus of Valsalva diameter (mm)*

254 %

3117

* 255 £

2.62"
4.46
5.14
5.08
2.96
2.86
4.70
434
19.70
23.06

23.2

Sinotubular junction diameter (mm)*

29.1

5.40"
5.16
591

31.7 %
38.8

31.0 %
379

+

28.6

+l

28.1

263 %

Anteroposterior left atrial diameter (mm)*
Mediolateral left atrial diameter (mm)

379 %

38.1

+l

373

374 %

44.5 £ 463 £ 462 £ 44.7 *

44.4 %

42.4 +

Superoinferior left atrial diameter (mm)*

213 %
21.6 +

279 %

2.75
3.53
4.05
3.47
11.42

24.70

21.6 22.1 £

21.7
21.7 £

27.8

21.0 %
21.3

27.6
27.1

20.3

Right ventricular outflow diameter (mm)*

22.5 £

323 219 +
483 279 %
420 273 +
10.98 342 %

22.50 88.2

20.5

Main pulmonary artery diameter (mm)*

28.6

27.6

Mitral annulus diameter in apical 4 chamber view (mm)

273

28.0 =
33.1

27.3

3.86
12.48
23.58

+

27.2

Mitral annulus diameter in apical 2 chamber view (mm)

Left ventricular end systolic volume (mL)

352 %

+

340 %

36.2

38.4 %

84.7

84.6

81.7 84.9 * 84.0 *

gnificant difference according to age group (p<0.01).
Age group showed significant difference from at least 3 other age groups by Post Hoc test (Bonferroni Test) (0<0.01).

Left ventricular end diastolic volume (mL)

*Indices showed si

t

379



QWll} UoIB|928P 1 ‘@Wl} UOHDXD|1 DIWN[OAOSI [JIYA| ‘[PIBa}ul
SWI-AHD0IBA [JILA ‘AHOOIBA joad OXPWA ‘(S0'0=d) (4S8] 1UOLBJUOG) 4S8} DOH 4504 AQ sAnoIB 86D I8Y40 7 ISOS| }O WO} 8DUSISHIP fupDBIUbIs pamoys dnoib by ’
(500'0=>d) dno.b abpo 0} BUIPIODDD SDUBISYIP FUDDYIUBIS POMOYS SODIPU|,

'S ¥ € 6¥ ¥ S Sv F ¥C 7S F€C 8y F2C Vs ¥ 1T «(8/UWID) XOWA [DSISASI [OLEY
9Ll F 9% RA N4 80l F €y 86 T i¥ Sl T8y RATEER (8/WD) XOWA lj0jspI]
oel ¥ €5 2Tl T 19 SLLF 95 €l F IS Ll F 6 LT T8y «(8/UWID) XOWA D1|0)sAS
ulSA Alouow|ng
815 F €0T Ly F6Te LSS F TlT v'/5 F 10T Lvy ¥ 88l L'88 7 ¥8l «(sw) 1@
670 9L FE€0 Tl oo FL 9€0 751 250 #1 ,050 70T +OlDI /3
ol F ¥¢ zolL F 8 €Ll F SE L6 FSE g8 F e S0l F 0 «(S/W2) AjIDojOA VY
el ¥ ¢S ocl ¥ 8y vl ¥ o8y ocl ¥ 1S £9€l FSS g€l ¥ 8 «(8/WD) A{IDOI9A 3
SAIDA PIASNDL]
1'ge F €8l 907 F 50T vye ¥ Tél L1E F 8LL 98¢ F 9/1 86 F 6§91 «(sw) 1@
gl F 26 0T F sol \9°€C F 00l 68l F T8 0l F /8 86l F 08 (SW) LYAI
50 FS' STO 7Ol £€0 Tl £€0  FL 70 w1 JY0o 70T +OlD1 /3
'8l ¥ §§ 68l F 2L 26l F €9 L€l F 6§ 96 F 9 L6 Fev «(S/W2) AjIDojoA VY
09l ¥ S/ TSL ¥ 69 Lyl F UL 95l ¥ 6/ VoL ¥ /L ZSL ¥28 #(s/W2) AjIoojaA 3
SAIDA |DIHIW
'/l F €L 6Ll F T S9lL F 0L 0Ll F YL €6l F €L gLl F 8L (S/WD) XOWA 42014 MOJHNO IOINDLLUSA JYBIY
vy ¥ 0C I's 12 'y % 02 0y ¥ 0 £y T O Sy T 6l (Wo) I1A
LT F 66 6vz ¥ 101 €T T 86 6l F 101 €0z 86 0T 86 (s/WD) XOWA
1ODJ4 MOJINO ID|NDLUSBA }JO7
o401 -09 65—05 67 —0v 6£—0¢ 6¢—0C (o

xopu|

dnolb ebp yjim sedlpul olydoibolpioooyds Jejddoq jo ebunyD ¢ ajgoL

Korean Circulation J 2000,30(3):373-382

380



edgel 0 OOOOO, 000 O0O0OOO OOO OO
00 trail edge to leading edgel0 OO0O0OO OO

ug bOod 0o ooob oob 0o booo bo.

000, 0000 0000 000 000 000 00
0 00 00000 0000 000 000 0000
00 000 OO0 00 00 0000 00.000 O
00 000 0000 MO 0000 000000 in
vitro 0000 leading edge to leading edgell OO
0 000 0000 000000000 M-O0 000
(ASE convention),”0 00 000 000 00O
00,00 00000 O 0000 O 0000, 00
0O 000 00000 leading edge to trail edgeld 0,
000 OO0 OO0 leading edge to leading edgel
00 0000 00 O 000 0000. 0000 O
000 ASE conventiond 000 0OO0O0 OO O
00 00 0000 000 0 0000, 00 oo
000 000 00000 O 000.

000 000 00 00 0000 00000 00
0 00 D000 OO0 000 00000, 0 000
0000 00 0000 00000, 000 000 O
ooo*™ ooo ooo 0oo®0 00 000 000
00000 00000 0000 0000 00 0
0.0, 000 00000 0000 0000 000
00000 00000, 000 000 000 000
0000 00 0000 0000, 00 00000 O
00 OO0 0000 000 0000 0000 00
0 0000 0DO00OO00O0 0000 000 0000
000 D000 0000 000 000 0 00 00
0. 000 000 00 00 0o¥®0o0o0 ooo
000 OO0 000 0000 000 00 0 000
0 OO0 000 00 00000 000 00 000
00 000 0000 00 00000 00 000 O
000 000 0O. 000, 0000 0000 O
00 0000 OO0 0000 000 0000, 00
0000 OO0 0000 0000 000 00 00
00 00O00.0 0000 0000 000 0000
000 0000 00000 0000 00 000 O
00 000 00000 00000 0000. 000
00 000 00 00 0000 0000 000 00
0 00D 00000 000 000 000 000 O
000 0000, 0000 000 00 000 OO0

ggooo ooo bodo 0o 0 booo oooo.
0, 00ob 0o 0ooo obo ooob ooo o
U oboog b ooo.

2 £

ooo ooo ooob bobooo oooboo oo
U obob oob oooo oo booo booo o
oooo ooo gooooob 0 ooo ooo o
0 0oobo ooobo boo oooboo oooo
oo 0 ooob oooo. bo ooob ooo o
0 oooo obooo b ooo, ooob oo o
ud 000 ooob oboo,oooobo ooo oo
0 oobo b obooo 0o oobb oo oooo o
ooob o obo gooo.

M ClOj00O000 00O0O0- O00- 000 O0.

m ZARE
0 000 199700 0000000 OO0 000 booo
godb 000 oo oooooo, 0oboodo ooo ooo
0 000oo ooboo 000 0ooo, 000 0ooo, oo
0oog, ooooo oooo ooo ooo, ooo oooo
0 0O0oo0O 000 ooobbo oo ooo oooo.

REFERENCES

1) Park CH, Nam SH, Sohn RJ, Park YK, Lee BH, Lee CK,
et al. Echocardiographic study in normal Korean. Korean
Circulation J 1981;11:173-82.

2) Park JC, Hong KP, Rim CY, Koh YB, Lee Y. Echoc-
ardiographic evaluation of cardiac functions in normal
Korean adults. Korean Circulation J 1989;17:265-71.

3) Ryu WS, Kim TH, Lee HJ, Kwon KI, Kang CS, Ryoo
UH. The effect of aging on the left ventricular mass. Ko-
rean Circulation J 1989;19:405-12.

4) Lim SH, Kim SY, Kim AN, Lim YS, Kim YK, Park SH.

A comparative study on the methods of echocardiogra-

phic measurement of left ventricular mass in normal sub-

Jects: M-mode, 2-dimensional area-length method and

method using Simpson's rule. Korean Circulation J 1993;

23:341-9.

Schiller NB, Shah PM, Crawford M, DeMaria A, De-

vereux R, Feigenbaum H, et al. Recommendations for

quantitation of the left ventricle by two-dimensional ec-
hocardiography. J Am Soc Echocardiogr 1989,;2:358-67.

6) Troy BL, Pombo J, Rackley CE. Measurement of left
ventricular wall thickness and mass by echocardiography.
Circulation 1972;45:602-11.

7) Devereux RB, Reichek N. Echocardiographic determi-
nation of left ventricular mass in man: anatomic validation
of the method. Circulation 1977,;55:613-8.

wn
=

381



§)

9

10)

1)

382

Feigenbaum H, Popp RL, Chip JN, Haine CL. Lefi ven-
tricular wall thickness measured by ultrasound. Arch Int
Med 1968;121:391-5.

Sahn DJ, DeMaria A, Kisslo J, Weyman A. Recommenda-
tions regarding quantitation in M-mode echocardiography:
Results of a survey of echocardiographic measurements.
Circulation 1978;58:1072-83.

Wyatt HL, Haendchen RV, Meerbaum S, Corday E.
Assessment of quantitative methods for two dimensional
echocardiography. Am J Cardiol 1983;52:396-401.
Savage DD, Levy D, Dannenberg AL, Garrison RJ, Ca-
stelli WP. Association of echocardiographic left ventricular
mass with body size, blood pressure and physical activity.

Am J Cardiol 1990;65:371-6.

Nishimura RA, Tajik AJ. Evaluation of diastolic filling
of left ventricle in health and disease: Doppler echocar-
diography is the clinician’s Rosetta stone. J Am Coll
Cardiol 1977,;30:8-18.

Spirito P, Maron JB. Influence of aging on Doppler echo-
cardiographic indices of left ventricular diastolic function.
Br Heart J 1988,;59:672-9.

Lee SC, Park SW, Choe SY, Gwon HC, Kim JS, Kim
DK, et al. Age-Associated Changes in Parameters of Mi-
tral Annular Dynamics Assessed by Pulsed Doppler Myo-
cardial Imaging. JACC Suppl. A, 2000,35:492.

Korean Circulation J 2000,30(3):373-382



