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DETERMINATION OF LEFT VENTRICULAR
MASS BY ECHOCARDIOGRAPHY IN
NORMAL ARAB PEOPLE
MOHAMMAD M. J. MOHAMMED*

SUMMARY: Echocardiographic data from 168 normal (18 − 75 years of age) were pooled and
analyzed to obtain normal echocardiographic values in the Arab people. The purpose of this study
was to measure the normal values of left ventricular mass (LVM) in Arab people and to compare
them with values obtained in Europe and North America.
LVM was estimated by M-mode echocardiography in normal male and female subjects. These
values were related to age, sex, height, weight and body surface area. In men (N = 82) the LVM was
186 ± 34 grams (mean ± SD). Data showed significant correlation between LVM with weight, body surface area (p<0.05), but not significantly associated with height and age (p > 0.05). In female (N = 86)
the LVM value was 168 ± 17 grams (mean ± SD). Data also showed significant correlation of LVM
with weight, body surface area and also with age (p < 0.05) but not with height. Our results demonstrated that values of LVM in the Arab people are not different from values obtained in other parts
of the world including Europe and North America. More studies are still essential in different Arab
countries.
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INTRODUCTION
Left ventricular mass (LVM) plays an essential role in
determination of left ventricular hypertrophy (LVH). The

of limited use because it is an invasive nature and
requires complex techniques.

degree of hypertrophy indicates the severity of volume

The non-invasive wide application of echocardiography

overload of the systemic circulation (1−3). Electrocardio-

makes it a useful method for serial determinations of LVM

gram infrequently predicts left ventricular hypertrophy (4),

and to evaluate the LVH if present. Several studies have

but M-mode echocardiography provides an accurate

estimated a close statistical relationship between echocar-

assessment of LVM that is more sensitive and specific

diographic and angiographic calculations of LVM (7−9).

than the electrocardiogram for detecting LVH (5). Left

Devereux et al. (9) found good correlation between

ventricular hypertrophy is an important prognostic finding

echocardiographic LVM and true anatomic LVM. Our

to evaluate the high risk of subsequent cardiovascular

estimated values of LVM calculated by M-mode echocar-

morbidity and mortality (4, 6).

diography were compared to the normal values obtained

The invasive biplane angiographic method of Rackley

by other Western and American populations (1-9). The

et al. (6) is the most accurate method for assessment of

aim of the present study is to develop normal data for

LVM in man by comparison with autopsy, but it has been

LVM based on age, sex, body weight and height and to
look if these data are significantly different from their
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estimated values by M-mode echocardiography method
for Arab people.
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Figure 1: Left ventricular mass (LVM) by echocardiography (vertical axis) plotted against body surface area (BSA), age, weight and height
in male (horizontal axis).

MATERIALS AND METHODS

3. No use of anti-hypertensive or cardiovascular medication.

Study samples

4. No diabetes mellitus.

One hundred sixty eight normal subjects were studied, 82

5. Normal standard electrocardiography.

males and 86 females. Their ages ranged from 18 to 75 years in

6. Normal chest X-ray.

men and women (mean±SD, 37.1±12.7 years in men and

7. No oral contraceptive.

37.9±10.6 years in women). Any subject with evidence of heart

8. Adequate echocardiogram to assess LVM.

disease, hypertension or other systemic disease was excluded.

9. Baseline measurements: Examinations routinely included

The subjects fulfilled the following criteria:

measurements of blood pressure, height, weight and body

1. Normal physical examination.

surface area (BSA) were calculated using the following formula

2. Normal blood pressure, systolic blood pressure <150

(10). Body surface area (BSA in m2) = (0.0001) x (71.84) x

mmHg and diastolic blood pressure <90 mmHg.
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(weight in kg) 0.425 x (height in cm) 0.725.
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Figure 2: Left ventricular mass (LVM) by echocardiography (vertical axis) plotted against body surface area (BSA), age, weight and height
in female (horizontal axis).

Echocardiographic measurements

ness of the ventricular septum and posterior wall were measured

Two-dimensionally guided M-mode echocardiograms were

in the same portion of the record used to measure the left ven-

recorded using available equipment. Kontron Instrument, sigma

tricular internal dimensions. Two measurements were made and

iris 880, with 3.5 MHz transducer. M-mode recordings of the left

averaged LVM was derived from the following formula described

ventricle were obtained with the subject in the supine and left

by Devereux and associates (12):

lateral decubitus position. Measurements on the echocardiograms were obtained according to the recommendations of the
American Society of Echocardiography (11). The internal dimen-

LVM (grams) = 0.80 x 1.04 [(VSTd + LVIDd + PWTd)3 −
(LVIDd)3] + 0.6

sions of the left ventricle at end diastole were measured at the
onset of the QRS complex. All the subjects had a lead II ECG

where VSTd is ventricular septal thickness at end diastole,

recorded simultaneously with the echocardiogram. The thick-

LVIDd is LV internal dimension at end diastole, and PWTd is LV

Medical Journal of Islamic Academy of Sciences 14:2, 61-66, 2001
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Table 1: Characteristics of the study subjects.
Men

Women

Age (year)

37.1 ± 12.7

37.9 ± 10.7

Weight (kg)

74.7 ± 10.7

70.5 ± 12.2

Height (cm)

169.6 ± 7.8

158.3 ± 12.2

Body surface area (m2)

1/85 ± 0.15

1.71 ± 0.14

LVM (g)

186/9 ± 34

168.3 ± 17/5

LVM index (g/m2)

101.2 ± 16.6

98.8 ± 6.7

Systolic blood pressure (mmHg)

127.6 ± 14.4

121.3 ± 14.7

Diastolic blood pressure (mmHg)

79 ± 8.4

77.3 ± 14.7

Values are mean±SD
LVM: Left ventricular mass.

posterior wall thickness at end diastole. Each of these structures

separately in men and women as shown in figures 1 and

had to be measured for the study to be considered adequate.

2. Linear regression was used to examine the relation

Global left ventricular function was assessed from 2D-echocar-

between LVM measurements and body size-specifically,

diography images and any patient showed segmental hypokine-

weight, height and body surface area. Our data showed

sia, valvular heart disease, or myocardial hypertrophy was

significant correlation between LVM with weight and body

excluded.

surface area in both male and female (p=0.00), but LVM
was not significantly associated with height (p >0.05) in

Statistical methods

both male and female. Age was significantly related to

Pearson's correlation coefficients were derived relating

LVM only in women (p<0.05) but not in men (p >0.05).

indexed and unindexed values of left ventricular mass measured

After adjustment of LVM for body surface area and related

by M-mode echocardiography and measures of body size,

to age there was no significant correlation (p >0.05) in

weight, height, and body surface area. Left ventricular mass was

both male and female.

also correlated to age. Regression diagnostic analyses were
conducted separately for men and women. All data are
expressed as mean ± standard deviation (M ± SD).

DISCUSSION
Our adequate quality of echocardiograms to assess
LVM (79% in women and 75% in men) were nearly -

RESULTS

similar to that obtained by Levy et al. (13) (The Framing-

Adequate quality echocardiograms to assess left

ham heart study) who obtained records in 80% of normal

ventricular mass obtained for 86 of 110 women (79%) and

subjects while Lindros et al. (14) reported 87% adequate

82 of 110 for men (75%) who were healthy and free of any

LVM measurements in population sample. However,

medical disease. The characteristics of the study popula-

Garden et al. (15) found that missing data for LVM

tion are summarized in Table 1.

reached up to 37%. In the present study, LVM as shown
in Table 1 was 186 g for male and 168 g for female or 101

Relation of LVM to age, weight, height and body
surface area

g/m and 98.8 g/m in male and female, respectively.
These data as compared with results of other studies as

The absolute values of the left ventricular mass were

by Fagard et al. (16) who reported LVM in male was 180

correlated to age, weight, height and body surface area

g as measured by echocardiogram while Chuang et al.
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(17) reported that small sample of both male and female

non-white people. However, still left ventricular mass

together LVM was 163 g. However, Lauer et al. (18)

readily determined by echocardiography may provide a

found that LVM was 173 g for men and 114 g for women,

better estimate of the extent of the cardiac organ evalua-

and Garden et al. (15) reported LVM of 156 g for men and

tion in normal and disease state than is provided by

116 g for women. Celentano et al. (19) also found LVM of

casual measurement of blood pressure, body weight or

135 g, but their total sample includes male and female.

even ECG and chest X-ray.

These different studies show a rather wide variation of the
LVM values estimated by different centers.

CONCLUSION

Thus the estimated LVM by echocardiogram our

Our data for LVM values in healthy Arab male and

results revealed correlation between LVM with weight and

female subjects (age range 18−75 years), are not signifi-

body surface area in both male and female populations

cantly different from that found in other countries. Also in

(p<0.05), but not with height (p>0.05) in the same groups

this study demonstrated potentially relation of age, sex,

of patients. Relation to age LVM was only correlated to

weight, height and body surface area to LVM. The data

the age in women (p<0.05), but not in men (p>0.05).

presented in this article are applicable primarily to non-

Fagard et al. (16) reported that LVM was significantly

white subjects. Additional studies are also needed with

related to age in women only, but it was significantly asso-

greater sampling population in other parts of the Arab

ciated with height in both male and female.

countries.

The attenuation of the age-LVM relation in the healthy
subjects of Framingham study suggests that LVM
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