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A Comparative Study on the Methods of Echocardiographic
Measurement of Left Ventricular Mass in Normal Subjects : M-Mode,
2-Dimensional Area-Length Method and Method Using Simpson’s Rule

Seon Hee Lim, M.D,, Seong Yong Kim, M.D,, An Na Kim, M.D,,
Yong Seong Lim, M.D,, Young Kwon Kim, M.D., Seong Hoon Park, M.D.
Department of Internal Medicine, Kang Nam General Hospital Public Corporation, Seoul, Korea

Background : Determination of left ventricular(LV) myocardial mass with echocardiography
is feasible and validated. American society of echocardiography(ASE) issued recommendations
for the quantitation of the left ventricle by M-mode and 2-dimensional echocardiography in
1978 and 1989, respectively.

Although some controversies exist regarding the relative accuracy of M-mode and 2-dimensio-
nal techniques, many workers now agree that 2-dimensional methods are more accurate and
can be applied to a higher percentage of patients. But sometimes the validated methods are
not optimal when parasternal short axis view is difficult to obtain, when the ventricle is distorted,
or when scar tissue constitutes a portion of the myocardial volume.

Methods : We measured left ventricular mass in 72 normal subjects using three different
methods-ASE cube method with correction in M-mode(method A), area-length method from
parasternal short axis view and apical four chamber view (method B), and the method using
Simpson’s rule from apical four chamber view (method C).

Results :

1) LV mass(index) was 161.8% 30.3g(98.7+ 15.6g/m?) by method A, 166.2% 32.82(1012% 16.5
g/m?) by method B, and 1612+ 31.8¢(98.2+ 15.5g/m?) by method C.

2) LV mass or index by method B was significantly different from that by method A (p<<0.
001) and from that by method C (p<<0.001). However there was no significant difference
in LV mass or index between by method A and C (p>>005).

3) There was a strong correlation between LV mass or index by the method A and B(r=0.873,
p<<0.001), by the method B and C(r=0923, p<<0.001), and by the A and C(r=0.945, p<<0.001).

Conclusions : It is suggested that the method using Simpson’s rule can reliably assess LV
mass, although it results in smaller value than that by area-length method.

KEY WORDS : Left ventricular mass * Echocardiographic measurement.
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Table 1. Clinical characteristics of study subjects
No. 72
Sex (F:M) 3537
Age (years) 45+ 13
BSA (m?) 1.64x 0.15
SBP (mmHg) 123.8+11.9
DBP (mmHg) 752+ 8.7

Values are meant standard deviation., BSA : body su-
rface area, SBP : systolic BP, DBP : diastolic BP
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FZ49 A gAA 3ZZ(chorda tendinae)
AR A MEES 38 F 7N @& FHAE
2&97] Yol WA o] ¢l& soft wareQ] ASE cube
method® ol83te AT FolM ARTHA F
ga%e wHe FAY =,

Anatomic LV mass=0.8[ ASE cube LV mass]+0.6
g3 A)

ASE cube LV mass=1.04[(LVDd+LVPWd+
IVSd)®— LvDd3]

LVDd : diastolic left ventricular internal dimen-
sion
LVPWd ! diastolic posterior wall thickness
IVSd : diastolic interventricular septal thickness
£ o] &3Ah

W BT ASES|A FHF WA -—Zo] MYPS
o] g3AHI. ojRe FFA ©F IFE #F
& (papillary muscle) 1x]ellA o] &37|Te]
A9jest AUt} F¥ YEAL macingshe] 2t
Ztel B g 2L 7)o WAE AE soft wareE

ol &3t FITE o|AL o83t HTd FAE
AdRon FAd9 FEe AH 4 dHEEAN
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AT soft wareg o] &3t YL o] & ASAE

ol AL ol 83te AALAFS A Aok
LV mass=1.05{[5/6 A, - (L+t)]—[5/6 A, - L]}
(34 B)

A, ! diastolic epicardial cross sectional area
A, : diastolic endocardial cross sectional area
at level of papillary musce tp
L : longest LV length from apical 4 chamber
view
t - myocardial thickness back calculated from
short-axis
v Cy 2237 Yo soft ware2 W AE o
AE Simpson WAE o] &% WHoE HY 4%
gRxolAM &37de] HJAdFF, AAANT 1
g1 FAH F8E T3 F 8 (epicardial left
ventricular volume, LVVep)3 &3 7|2e] A
W7ol &3 (endocardial left ventricular volume,

LWen)g 27t TEYT o5 §HA< ol
HEg 18§ @ S,

LV mass=1.05X (LVVep—LVVen)& ©]-&3} 4t}
(g o).
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ole] WHAE o] &1, 53t JFo= Y
ZAA7L 3~4d 7o) A&AF e e SHA
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B2 Y] At F FRFe] Aol o9 By
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A BAF2 Jeh Ut

3) 8A4H xz|
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AdFe] PP EN] 3B o5 ¥R
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o} B-= repeated measure ANOVAE o] £3}9 o0
o] zfolo] A R Ao Y FE repeated
measure two way ANOVAZ R A3t rh

E- o

WA 7t ZFgke variabiliy® 2 Table 29}
2ol Z2AA YA HE 6~9% FiL, SR 7Hll=
5~9% How FFA Ul 2 32 1ty FEA
FE r=0.92—-0.99 JrHEF p<0.001).

7} 23 g mE FHAFAF) S P A
o A] 161.8+ 30.3g(98.7+ 15.6g/m?) P ¥4 Bo|
AE 166.2+ 32.8g(101.2+ 16.5g/m?), WP Col A&
161.2+ 31.7g(98.2+ 15.5g/m?) ©] 3t}

Wy A HhY B, WY BS WY C Alelele
BAA Aozt AN (p<0.001), ©] Holo=
Aot Aol 9§ g dAH @A p<o.
05). vt W Ash WY C Aloldle BAIHo s
93 zol7t YA p>>0.05)(Table 3).

agln Zt YHE 7he) ABAFE BE o wy
A%} BAlolol &= r=0.873, B} B2} CAlolo &= r=0.
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Table 2. Inter-& intra-observer variations and correlations in LV mass measurements

Interobserver Intraobserver
. Correlation . Correlation
% Difference . % Difference .
coefficient coefficient
Method A 5.52+ 3.52 0.978(p<0.001) 5.14+3.16 0.987(<0.001)
Method B 6.59+ 4.68 0.954(p<0,001) 5.76% 3.22 0.976(<0.001)
Method C 7.24% 5.83 0.923(p<0.001) 6.531 5.74 0.967(<0.001)

Values are meanz standard deviadon.
method A ASE cube method with correction in
method B ! area-length method from parasternal

M-mode
short-axis & apical 4 chamber view

method C : method using Simpson’ rule from apical 4 chamber view

Table 3. Mean LV mass and LV mass index

‘Method LVM,g (LVMLg/m?)
A 161.8+30.3( 98.7+ 15.6) p'<0.001=c<
B 166.2+ 32.8(101.2+ 15.6) p<0.001**
C 161.2+ 31.7( 98.2+ 15.5) p>0.054%

Values are meanz standard deviation.

method A . ASE cube method with correction in
M-mode

method B area-length method from parasternal
short-axis & apical 4 chamber view

method C ! method using Simpson’ s rule from apical
4 chamber view

* * vs method B, ** | vs method C, # : vs method A

LVM : left ventricular mass, LVMI ! left ventricular
mass index

923, Hh A9} C Alojolle r=09452 E& A%
FAE BYH(Zz p<0.001)(Fig. 1, 2).

T AP, 4 me FYHAF(AF)L Table
4 o} Zo] WY A9 3loJM AR 20tf~300)
o] A 129.6g(83.8g/m?), 40t]~50thol A& 148.1g
(94.6g/m2), 60t ~70th ol A= 158.6g(99.3g/m?) o]
AT GOl A& 200) ~30h & 168.2g(97.4g/m?),
40th~50thE 188.1g(109.5g/m?), 60Th~70TH] o)A
£ 184.9g(113.8g/m?) o] YAt}

w Boll Qloj Al o2} 20~300 o] A 129.6g(84.
2g/m?), 40~50t o Al 154.0g(98.5g/m?), 60~70TH
oj| A1 186.6g (100g/m?) o] R o™ AT A= 20~

300
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<0.001
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Fig. 1. Correlation for LV mass between by method A and C in swdy subjects.
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Fig. 2. Correlation for LV mass between by method B and C in study subjects.

Table 4. Clinical findings, LV mass and LV mass index in study subjects

F M
20—39 40—59 60—79 20—39 40—59 60—79
No. 11 19 5 16 14 7
Age(years) 32+4 49t 6 65+ 4 32+ 6 50t 5 6816
BSA(m?) 1.53+0.15 1.57+0.12 1.60% 0.07 1.72+0.16 1.78+0.12 1.63+0.13
SBP(mmHg) 113.3+9.3 129.2+11.4 13461+ 9.5 116.9£9.7 124.7+ 10.1 134.3+ 6.5
DBP(mmHg) 68.8+ 7.4 80.6% 7.1 76.6+ 9.4 71.6x 7.7 772+ 10.8 80.41£ 6.0
A 129.6%36.9 148.1+£ 199 158.6+18.1 168.2+23.8 188.1£19.8 184.9%+ 30.5
LVM¢g (83.8+16.9) (94.6+12.8) (99.3t124) (97.4%=115) (109.5+10.2) (113.8+£20.2)
(LVMI, B 129.6+23.6 154.0£41.9 160.1+ 27.9 174.4%39.5 193.9+27.9 186.6+ 18.3
g/m?) (84.2+19.5) (98.5+24.3) (100.0x158) (1008+17.7) (1126%13.3) (114.8%14.1)
C 129.4%+338 14521 44.8 157.5+ 13.5 169.4+38.2 188.8+39.5 183.7+16.8
(83.9+14.9) (92.7+28.5) (984% 7.4) (97.9%119.0) (109.5+158) (113.0%15.7)

Values are meant standard deviation.
BSA : body surface area, SBP : systolic blood pressure, DBP . diastolic blood pressure
LVM : left ventricular mass, LVMI : left ventricular mass index

30t} 174.4g(100.8g/m?), 40~50th 193.9g(112.6g/m
2), 60~70t] o) A= 186.6g(114.8g/m?) o]t} 18]
TP Coll ME oAbl A 20~300] = 129.4g(83.
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£ 0.873 (p<0.001)0] 1L, HH —Zo] W27 si-
mpsont4] & 0]-23 oA 0.923(P<0.001)
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