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An Appraisal of the Electrocardiographic Criteria for Diagnosis of
Left Ventricular Hypertrophy in Koreans : Comparison to
Echocardiographic Measurement of Left Ventricular Mass
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Division of Cardiology, Department of Internal Medicine, Korea University, Seoul, Korea

ABSTRACT

Background and Objectives : Left ventricular hypertrophy (LVH) is associated with an increased risk of cardi-
ovascular morbidity and mortality. Electrocardiography (ECQ) is a widely available, simple and cost-effective
screening method for the diagnosis of left ventricular hypertrophy. Since all the ECG criteria for LVH used
for Koreans are based on ECG data from Caucasians, i.e., people whose body size is generally bigger than
Koreans, its test accuracy may be low. The purpose of this study was to investigate by ECG the best cut-off
value for LVH in terms of the left ventricular mass, as determined by echocardiogram. Subjects and Methods :
We investigated ECG and echocardiograms of 200 consecutive patients who visited the Korean University
Anam Hospital. The sensitivity, specificity and diagnostic accuracy of the left ventricular mass for LVH, by
the Sokolow-Lyon voltage criteria and Romhilt-Estes point score, were calculated and compared according
to the cut-off values of 35, 40 and 45 mm and 3, 4 and 5 points, respectively. Results : The sensitivities of the
Sokolow-Lyon voltage criteria at 40 mm were slightly decreased (42.5, 37.5 and 8.8% ; =35, =40, =45 mm),
but the specificities and diagnostic accuracies were increased (specificities of 84.2, 95.0 and 99.2%, and
diagnostic accuracies of 67.5, 72.0 and 63% ; >35, >40, >45 mm). The sensitivities of a Romhilt-Estes point
score of 4 points were slightly decreased (43.8, 37.5 and 13.8% ; >3, =4, =5 points), but the specificities and
diagnostic accuracies were increased (specificities 85.8, 94.2 and 98/3%, and diagnostic accuracies 69.0, 71.5
and 64.5% ; >3, =4, =5 points). Conelusion : The Sokolow-Lyon voltage criteria at 40 mm or more and a Ro-
mhilt-Estes point score 4 points or more are appropriate ECG criteria for LVH in Koreans. (Korean Circulation
J 2004;34(8):775-783)
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Fig. 1. Measurement of chest wall thickness (CWT) (Dis-
tance of a meeting point of mid axillary line and 5th
intercostal space) .

Table 1. The subject characteristics

Normal control Entire group

Number 80 200
Men : Women (no.) 45:35 116 : 84*
Age (years) 56.6 142 57.2 +£13.1*
Height (cm) 1594 + 88 1608 + 9.0*
Weight (k@) 60.5 +10.3 62.7 £10.9*
BSA (m?) 1.63+ 0.18 1.64+ 0.18*
BMI (kg/m2) 238 + 33 242 + 35*
LVID (mm) 479 + 51 495 + 611
IVST (mm) 998+ 190 114 + 2757
PWT (mm) 996+ 184 111 + 2437
LVMase (Q) 1719 +499 2164 +8271
LVMI (g/m2) 1047 £262 1283 +458"
Hypertension (no.) 0 72

x: p=NS, T:p<0.05. BSA: body surface area, BMI: body
mass index, LVID: left ventricular intfernal dimension, IVST:
interventricular septum thickness, PWT: posterior wall thick-
ness, LVMase: left ventricular mass by correted ASE men-
thod, LVMI: left ventricular mass index
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Fig. 2. Correlations between Sokolow-Lyon voltage cri-
teria and left ventricular mass index (r=0.44, p<0.05).
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Fig. 4. Correlations between left ventricular mass and height, body weight, body surface area, body mass index.
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Table 2. Univariate analysis showing the relationship bet-
ween left ventricular mass (LVMase) and age, body sur-
face area (BSA), and sex

Regression dF SS F p
Total 3 247089 14.5

Age 1 45630 80 <0.05
BSA given age 1 199907 35 <0.05
Sex given age and BSA 1 1551 0.27 NS
Residual 196 1113663

dF: degree of freedom, SS: sum of squares, F: variance
ratio

Table 3. Univaraite analysis showing the relationship bet-
ween left ventricular mass (LVMase) and height, body
weight (BWT), and age

Regression dF SS F o)
Total 3 301942 18.6

Height 1 65897 122 <0.05
BWT given height 1122803 22.7 <0.05
Age given height and BWT 1 113240 21.0 <0.05
Residual 196 1058811

dF: degree of freedom, SS: sum of squares, F: variance
ratio

Table 4. Diagnostic accuracy for Sokolow-Lyon voltage
criteria

Sensitivity  Specificity PP value Accuracy

=35mm  42.5% 84.2% 68.0% 67.5%
=40mm  37.5% 95.0% 76.9% 72.0%
=45mm 8.8% 99.2% 87.5% 63.0%

PP value: positive predictive value

Table 5. Diagnostic accuary for Romhilt-Estes score

Sensitivity  Specificity PP value Accuracy

=3 points  43.8% 85.8% 67.3% 69.0%
=4points  37.5% 94.2% 81.1% 71.5%
=5 points 13.8% 98.3% 84.6% 64.5%

PP value: positive predictive value
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Table é. Univariate analysis showing the relationship bet-
ween precordial voltage (Sokolow-Lyon voltage) and
left ventricular mass index (LVMI) and chest wall thick-
ness (CWT)

Regression dF SS F p
Total 2 1083

LVMI 1 600 5.2 <0.05
CWT given LVMI 1 482 4.2 <0.05
Residual 27 3074

dF: degree of freedom, SS: sum of squares, F: variance
ratio
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cificity 84.2%, 95.0%, 99.2%, diagnostic accuracy

67.5%, 72.0%, 63% ; =35 mm, =40 mm, =45 mm).
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(43.8%, 37.5%, 13.8% ; >3 points, >4 points, =5
points) 5olx 4 2] = F718IH(speci-
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69.0%, 71.5%, 64.5% ; =3 points, =4 points, =5

points).
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