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2-dimensional Echocardiographic Methods and 3-Dimensional
Echocardiographic Methods in Measurement of Left Atrial Size
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Department of Internal medicine, Kosin University College of Medicine, Busan, Korea

— Abstract

Background : Left atrial(LA) size is important prognostic factor at various cardiovascular conditions. Various methods
are used in assessment of LA size. Among those, ellipsoidal method is widely used in clinical practice, but it’ s
accuracy is not confirmed. Thus we prospectively measured LA size with various methods and evaluate superiority
Methods : This prospective study include 49 patients (23 male, mean age 60.6 = 13 years) without history of atrial
fibrillation, valvular heart disease, pacemaker implantation, congenital heart disease. All patients underwent
echocardiography, and LA volume was measured by linear dimension, ellipsoidal methods, modified Simpson’ s methods
and 3-dimensional echocardiography.

Results : Mean LA volume was 28.03 + 12 ml/m3 by ellipsoidal method, 34.98 + 14 ml/m3 by modified Simpson’ s
method and 30.37 £ 12 ml/m3 by 3 dimensional echocardiographic measurement. The 3D echocardiographic and 2D
echocardiographic methods were correlated. Pearson correlation coefficient were 0.84 for 3 dimensional measure versus
ellipsoidal method and 0.76 for 3 dimensional measure versus modified Simpson’ s method 0.59 for 3D measure versus
anterior-posterior(AP) diameter(all p values < 0.001). Ellipsoidal method and modified Simpson’ s method showed
good correlation, but 3D versus AP diameter showed poor correlation. 2D echocardiographic measurements showed
trend of overestimation of LA volume especially enlarged LA size. Ellipsoidal method have trend to underestimate LA
volume than modified Simpson’ s method compared to 3D echocardiographic measurement, but they didn’ t showed
any significance(p=0.918).

Conclusion : To measurement of LA volume, various methods were used. Both 2D echocardiographic methods
(Ellipsoidal methods, modified Simpson’ s methods) have good correlation compared to 3D echocardiographic
measurement. But there was trend to overestimate at larger LA size with 2D echocardiographic measurement.

Key words : left atrial size, 3 dimensional echocardiography
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Fig. 1. Left atrial volume measurement by ellipsoid method.
D1 : anteroposterior dimension measured at parasternal long
axis view, D2 : medial-lateral diameter(width) of 4 chamber
view, D3 : superio-inferior diameter of 4-chamber view.

Fig. 2. Left atrial volume measurement by Simpson's method
of disc summation.
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Table 1. Baseline characteristics and echocardiographic
parameters
Results
patients 49
Age, years 60.6+13
Sex, male 23
body surface area (m’) 1.7
ejection fraction (%) 67
Anterior-posterior diameter(mm) 37.55+5.71
Superior-inferior diameter(mm) 52.34+7.58
Medial-lateral diameter(mm) 43.0+7.36
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Fig. 3. Correlation between unidimensional left atral
measurement and 3 dimensional measurement.(p<0.001) (AP
diameter; anterior-posterior diameter(mm), ML diameter;
Medial-lateral diameter(mm), SI diameter; superior-inferior
diameter(mm), 3D; 3 dimensional(mL))
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Fig. 4. Correlation of left atrial volume between
2-dimensional echocardiographic measurement and
3-dimensional(3D) measurement. (p<0.001)
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Fig. 5. Bland-Altman analysis of 2-dimensional and
3-dimensional echocardiographic left atrial volume.

A
3 dHA Aok 2EfA 2ol 2D Doppler
o]-§-3t {7t Wyo] HAHOR Wol AREEHo @
! AR {§55 e =719
= MRISF CT9F Hlas Bt
Z4%te ol ¥ Bgetal =2
g3 Ao Ao Ast ﬁ%{r
‘{"‘LO] BaE sl ek
]‘GH -4'”‘:'}4 %‘7(—.—8—

ki mlmii&lvﬂjm
o o ro
Y
>
ol
U
N,
o
%3
)
Ll
o
LS
QL
rir
n
o)
1
i
N
i)

ol
A
B
dlo
}r

> il

=

ol

= ;0

[y}

o &

.
>
ol

N

o
o,
%
1o

2

ol
R

ox 2 dlo
o rot
oX,
L)
o
e
o
B

4
ro
off
flo rfr of

Tsang
A Aol w9 7 e
31993, Pritchett 5 2028 oz fﬂ Aol
A AFAAe ket v %

Hoh AEd ZEe o 7
]:]—_13)

o
lo
Y
o oﬁ FLJ

g 2
oo
E
j-gi
>
o
lo

N,
Y,

E AZ & ellipsoid, modified Simpson HH =
D HAEETE AT ADEL D AEST £
AAAAES HH K (p<0.001), JJWHP«] 2735t v

3 HekS o 2 AdAHLe TR BAEE TAEHE
o2 Yeal 53] 3D §43 Hlus & Bk
BlolEl A7} o] 24k
em Abole] F= Bzl AT
she] 85 20014 50 mlm’o.
A4e] e Wi o o)
o] HX] =the A& & + UrkFe 3). A 4
Al Al Bl AgsE &
A% ARE el )% faehe
njof eyt A Zor AztE
WHER e &3S F
g 7102 A7t

H Aol A ellipsoid HHHE 2 modified Simpson WY
o 24Y L) BAL BF D 2859
W g 2 AHEAE BATHEe 4). & Al

2 W Kl o lo

i\
e
]
i
o)
o
of

>,



A& ellipsoid WY o] modified Simpson Y
o 2 AAE 2oy Ao it X
A7F Aol £ o B2 volE7t BoF Hlow A
t}. Bland-Altman #2]oA & ellipsoidal WHS 3
ARk ZAA Hrhetal, Simpson WS & O A
7Vehe A%E BAou on] Sle Afole Ho
gkth Kircher 5o w29 biplane ®HO 2 A4
|A4& Artels A CT9 Hlalste] 2 A+
£ HolAWk oF 23% AES] A WIHE HRTEAL 8t
ok oD Hzewz AUl =715 AA =45
B AR Qg A A9 dSoy =

@
+ 4
K

)

= U
X 10§20 of op i 24 ol

2

12

o

ri

2 o] Ho]
o] @A) 84

7}
47 el AL F7HE A 2] dHolEel gt

o o

M
1
o
nj
i<}
fo
]
pau)
o
i
ox
)
;

vy

1) Lester SJ, Ryan EW, Schiller NB, Foster E : Best method in
clinical practice and in research studies to determine left atrial
size. Am J Cardiol 84:829-832, 1999

2) Phang R, Isserman S, Karia D, Pandian NG, Homoud M, Link

234 22Tl 339 HESTE 2T FAR] 2]

M : Echocardiographic evidence of left atrial abnormality in
young patients with lone paroxysmal atrial fibrillation. Am J
Cardiol 94:511-513, 2004

3) Keller AM, Gopal AS, King DL : Left and right atrial volumes

by free hand three-dimensional echocardiography: in vivo
validation using magnetic resonance imaging Eur J
Echocardiogr 1:55-65, 2000

4) Hubka M, Bolson EL, McDonald JA, Martin RW, Munt B,
Sheehan  FH Three-dimensional  echocardiographic
measurement of left and right ventricular mass and volume: in
vitro validation. Int J Cardiovasc Imaging 18:111-118, 2002

5) Hanrath P, Franke A : High-resolution transthoracic real-time

three-dimensional echocardiography. J Am Coll Cardiol
43:2083-90, 2004
6) Jenkins C, Bricknell K, Hanekom L, Marwick TH
Reproducibility —and  accuracy of  echocardiographic
measurements of left ventricular parameters using real-time
three-dimensional ~echocardiography. J Am Coll Cardiol
44:878-886, 2004
7) Hirata T, Wolfe SB, Popp RL, Helmen CH, Feigenbaum H :
Estimation of left atrial size using ultrasound. Am Heart J
78:43-52, 1969

8) Sahn DJ, DeMaria A, Kisslo J, Weyman A : Recommendations
regarding quantitation in M-mode echocardiography: results of
a survey of echocardiographic measurements. Circulation
58:1072-1083, 1978

9) Schabelman S, Schiller N, Anschuetz R, Silverman N, Glantz
S : Comparison of four two-dimensional echocardiographic
views for measuring left atrial size. Am J Cardiol 41:391, 1978

10) Pritchett AM, Jacobsen SJ, Mahoney DW, Rodeheffer RJ,
Bailey KR, Redfield MM : Left atrial volume as an index of
left atrial size: a population-based study. J Am Coll Cardiol
41:1036-1043, 2003.

11) Tsang TS, Barnes ME, Gersh BJ, Bailey KR, Seward JB : Left
atrial volume as a morphophysiologic expression of left
ventricular diastolic dysfunction and relation to cardiovascular
risk burden. Am J Cardiol 90:1284 -1289, 2002

12) Tsang TS, Barnes ME, Bailey KR : Left atrial volume:

important risk marker of incident atrial fibrillation in 1655

older men and women. Mayo Clin Proc 6:467-475, 2001

Pritchett AL, Jackobsen SJ, Mahoney DW, Rodeheffer RJ,

Bailey KR, Redfield MM : Left atrial volume as an index of

left atrial size: a population based study. J Am Coll Cardiol

41:1036-1043, 2003

14) Kircher B, Abbott JA, Pau S Left atrial volume
determination by biplane two-dimensional echocardiography:
validation by cine computed tomography. Am Heart J
121:864-871, 1991

13

Z

_61_



