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Purpose: Modified TEI index is pointed to be more effective in the evaluation of global cardiac functions
compared to systolic and diastolic measurements alone. We planned to determine its applicability in
hypertension and relation with left ventricular mass index (LVMI). Methods: We studied 48 patients
with mild/moderate hypertension and normal coronary angiograms. In total 22 patients (12 men,
10 women, mean age: 55 ± 6) with normal LVMI were studied in group I, 26 patients (12 men,
14 women, mean age: 57 ± 7) with increased LVMI in group II, and 20 patients (10 men, 10 women,
mean age: 53 ± 7) with normal blood pressure as a control group. Standard 2D, Doppler, and mitral
annulus pulse wave tissue Doppler were used for all measurements. Modified TEI index was calculated
as diastolic time interval measured from end of Am wave to origin of Em (a′) minus systolic Sm
duration (b′) divided by b(a′−b′/b′). Results: Modified TEI index was significantly higher in both
groups than normal group and in group II than in group I. (Control group: 0.33 ± 0.05, group I:
0.51 ± 0.17, group II: 0.68 ± 0.16, P< 0.0001). Conclusion: Modified TEI index, a marker of left
ventricular systolic and diastolic functions, is impaired in hypertensives before hypertrophy develops
and impairment is more prominent in hypertrophy. Therefore, (1) modified TEI index in hypertensives
is a safe, feasible, and sensitive index for evaluation of global ventricular functions. (2) Evaluation of
hypertensives with this index periodically may guide interventions directed toward saving systolic and
diastolic functions. (3) Modified TEI index is gaining importance as a complementary parameter to
standard Doppler or in cases where standard Doppler has its limitations. (ECHOCARDIOGRAPHY,
Volume 22, April 2005)
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Essential hypertension is a complex pathol-
ogy that resembles an iceberg causing vari-
ous end organ damages before overt symptoms
or acute catastrophic events develop. Among
these end organ damages, left ventricular hy-
pertrophy (LVH) is a common phenomenon and
can be recorded in the very early stages of hy-
pertension.1−3 However before LVH develops,
hypertension may still damage the heart by
causing fibrotic changes in the left ventricular
(LV) subendocardium resulting in LV diastolic
dysfunction,2−4 which has been recognized as
an important primary cause of heart failure.5
Aside from an increase in afterload, the primary
abnormality in essential hypertension may be
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impaired myocardial function which provides
the impetus for the development of compen-
satory LVH. Therefore, it is of utmost impor-
tance to find an independent predictor that will
unmask LV dysfunction in hypertension. This
index may be useful for determining treatment
strategy and evaluating treatment effects on
the regression of the ongoing pathologic process
before overt symptoms develop.

Measurements of transmitral blood flow ve-
locities provided qualitative description of di-
astolic dysfunction in hypertension and in LVH
but these parameters are affected by sev-
eral factors including volume status, left atrial
(LA) pressure, age, and rate of myocardial re-
laxation.6,7 Besides diastolic function, systolic
function might have also started deteriorating
before being detected by LVEF.

A quantitative and easily measured Doppler
index of combined systolic and diastolic ventric-
ular myocardial performance (TEI index) was
recently proposed as a potentially useful pre-
dictor of global myocardial performance.8,9 One
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major limitation of this novel approach restrict-
ing the reliability in the presence of heart rate
fluctuation was that the interval between the
end and the onset of mitral inflow, and ejection
time was measured sequentially and not on the
same cardiac cycle. Therefore, a modified index
was introduced by using TDI which enabled us
to measure contraction and relaxation veloci-
ties from myocardium simultaneously.10−12

In this study, we planned to determine how
standard and modified TEI indices changed
with the change of standard Doppler and TDI
parameters in essential hypertension and tried
to find the relation of modified TEI index with
the left ventricular mass index (LVMI) to see
whether it is a “novel predictor” that may guide
interventions toward preserving global myocar-
dial performance before LVH, overt or asymp-
tomatic heart failure supervenes.

Methods

Among the hypertensive patients who were
admitted to our outpatient clinics with the com-
plaints of chest pain and who had undergone
coronary angiography according to ACC/AHA
guidelines,13 48 patients with normal coronary
angiograms were chosen. Patient group was
divided into group I and group II according
to their LVMI calculated as reported below.
Group I (10 women, 12 men, mean age: 55 ±
6) included patients with normal and group II
(14 women, 12 men, mean age: 57 ± 7) with in-
creased LVMI.

Mild to moderate hypertension was diag-
nosed according to JNC VI report.14 Elevated
blood pressure during three different exami-
nations was the minimum requirement. Each
visit involved three consecutive readings by the
same physician at 5 min intervals in a quiet and
comfortable environment. Of which 32 were un-
der therapy (15 in group I, 17 in group II; ACE
inhibitors: 8, AII antagonist: 5, calcium channel
blockers: 7, ACE + diuretic: 12).

Care was given to match the groups in terms
of drugs consumed. The rest who were not un-
der treatment had a recent diagnosis of hy-
pertension and were undergoing a schedule for
exclusion of the main causes of secondary hy-
pertension and ultrasound assessment of car-
diovascular damage. Criteria for exclusion were
valvular heart disease, kidney and heart failure
complicating the course of hypertension, major
disease of internal organs, suboptimal echocar-
diographic views, patients under beta-blocker
or antiarrhythmic therapy, and diabetes.

In the study, 20 normotensive healthy sub-
jects (10 men, 10 women, mean age: 53 ± 7)
volunteered. They either were briefly admitted
to the hospital for minor medical problems or
were relatives of the hospital staff whose medi-
cal history was fairly well known. Patients and
controls were matched as well as possible for
age and gender. Obesity was defined as body
mass index (BMI) >30 g/m2.

Informed consent was taken from each pa-
tient and the study protocol conforms to the
ethical guidelines of the 1975 Declaration of
Helsinki.

Standard Echocardiography

Studies were performed on the subjects in a
quiet, resting and unsedated state.

M-mode, 2D, and Doppler echocardiography
were performed by an experienced ultrasono-
grapher using a commercially available equip-
ment (Vingmed GFM 725) with a 3.75 mHz sec-
tor probe. An ECG was simultaneously recorded
for each patient.

With the subject in the left lateral decubitus
position, images were obtained from the stan-
dard projections. Systolic and diastolic thick-
ness of interventricuar septum and posterior
wall, and systolic and diastolic LV minor axis
dimensions (LVDs and LVDd) were measured
according to the recommendations of the Amer-
ican Society of Echocardiography.15 LV end di-
astolic and endsystolic volumes as well as the
ejection fraction were calculated according to
the biplane Simpson rule.15

Left ventricular mass (LVM) was calculated
using Devereux formula16 and indexed to body
surface area or BSA (LVMI). LVMI was found to
increase if it was over 110 g/m2 in women and
over 125 g/m2 in men.

Transmitral Flow Doppler Parameters

Transmitral flow velocities were measured by
the pulsed wave Doppler technique. For record-
ing of the mitral inflow velocity pattern, the
2 mm sample volume of the pulsed Doppler was
placed between the tips of the mitral leaflets in
the apical four-chamber view with a wall filter
setting of 400 Hz. Care was taken to perform
these studies with the transducer beam as par-
allel as possible to the presumed direction of
blood flow with the Doppler beam at 20◦ or less
in selected planes. No angle correction of the
Doppler signal was made. The Doppler veloc-
ity tracings were digitized with the use of the
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outermost portion of the spectral display, and
the following parameters were computer gen-
erated: peak velocity of early diastole (peak
E-wave), peak velocity during atrial contraction
(peak A-wave), and the ratio of peak E-wave
to peak A-wave (peak E/A-wave ratio). Isovo-
lumic relaxation time (IVRT), E-wave decelera-
tion time, and A-wave duration were recorded
from pulsed wave Doppler signal and digitized
for offline analysis. The LV outflow velocity was
recorded from the apical longaxis view with the
sample volume of the pulsed Doppler positioned
just below the aortic annulus. 2D and Doppler
tracings were recorded over five cardiac cycles
at a sweep speed of 50 or 100 mm/sec and stored
on videotape for later playback and analysis.
Three consecutive beats were measured and
averaged for each parameter. Doppler time in-
tervals were measured from mitral inflow and
leftventricular outflow Doppler tracings, as de-
scribed by Tei and coworkers.17 The interval
“a” from cessation to onset of mitral inflow is
equal to the sum of isovolumic contraction time,
and ejection time and IVRT. Ejection time “b”
is derived from the duration of the LV outflow
Doppler velocity profile. The sum of isovolumic
contraction time and IVRT was obtained by sub-
tracting b from a.

The TEI index was calculated as shown in
Figure 1: a − b/b. IVRT was measured by sub-
tracting the interval “d” between the R-wave

Figure 1. Doppler time intervals were measured from mi-
tral inflow and LV outflow velocity–time intervals. a = inter-
val from the cessation to the onset of mitral inflow is equal to
IVCT+ET+IVRT. b = duration of LV velocity profile is equal
to ET. IVRT: calculated by subtracting the interval “d” be-
tween the R wave and the cessation of LV outflow, from the
interval“c” between the R-wave and the onset of mitral inflow
(IVRT = c − d) IVCT:((a − b) − IVRT).

and the onset of mitral inflow.18 Isovolumic
contraction time was calculated by subtracting
IVRT from a − b. Deceleration time was mea-
sured as the time from peak E velocity to the
intercept of the deceleration of flow with the
baseline.19

Doppler Tissue Echocardiography
The TDI program was set to pulse wave

Doppler mode. Filters were set to exclude high
frequency signals. Gains were minimized to al-
low a clear tissue signal with minimal back-
ground noise. The spectral pulsed Doppler sig-
nal was adjusted to obtain a Nyquist limit of
15 or 20 cm/sec with the lowest wall filter set-
tings and the minimum optimal gain to elim-
inate the signals produced by the transmitral
flow. TDI was obtained from the apical four-
chamber view of each subject. A 2 mm sample
volume was placed at the lateral corner of the
mitral annulus. The resulting velocities were
recorded at a sweep speed of 100 mm/sec and
stored on VHS videotapes for later playback and
analysis. From the videotaped recordings we
measured peak velocities during systole (Sm),
early diastole (Em), and late diastole (Am). The
time interval from the end to the onset of mi-
tral annular velocity pattern during diastole (a′)
was measured. The duration of the S-wave (b′)
was measured from the onset to the end of the
S-wave. IVRT was calculated by subtracting the
interval d′, between the R-wave and the cessa-
tion of systolic velocity, from the interval c′, be-
tween the R-wave and the onset of diastolic ve-
locity (IVRT: c′ − d′). IVCT was calculated by
subtracting IVRT from (a′ − b′) (IVCT: (a′ − b′)
− IVRT).

The modified TEI index by TDI was calcu-
lated as a′ − b′/b′ (Fig. 2). To account for varia-
tions in heart rate, mean values were obtained
by averaging >10 consecutive beats.

Intraobserver and Interobserver Variabilities

Intraobserver and interobserver repro-
ducibilities were assessed for the TEI index in
11 randomly selected subjects. Intraobserver
variability was assessed by repeating the mea-
surements on two occasions (1–12 days apart)
under the same basal conditions. To test the
interobserver variability, the measurements
were performed offline from video recordings
by a second observer who was unaware of the
results of the first examination. The intraob-
server and interobserver variabilities were
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Figure 2. Time intervals of modified TEI index. a′ = the
time interval from the end to the onset of mitral annular
velocity pattern during diastole. b′ = the duration of the S-
wave measured from the onset to the end of the S-wave.

expressed as a percentage of error for each
measurement and were determined as the
difference between the two observers divided
by the mean value of the two observations:
x1 − x2/(x1 + x2)/2 × 100

Statistics

Values are expressed as mean ± standard
deviation. Unpaired Student’s t-test was uti-
lized for intragroup comparison, paired Stu-
dent’s t-test for the comparison between two
groups, and one-way ANOVA for the compari-
son of three means. All statistical analyses were
performed with the SPSS software package
and differences were considered significant at
P < 0.05.

TABLE I

Patient and Control Group Demographic Data

Group I (n = 22) Group II (n = 26) Control Group (n = 20)

Gender
Women 10 (46%) 14 (54%) 11 (55%)(P > 0.05)
Men 12 (54%) 12 (46%) 9 (45%) (P > 0.05)
Mean age 55 ± 6 57 ± 7 53 ± 7 (P > 0.05)
Obesity 6 (22%) 6 (19%) 4 (20%) (P > 0.05)
BSA (m2) 1.81 ± 0.2 1.80 ± 0.12 1.77 ± 0.17 (P > 0.05)
BMI (kg/m2) 25.9 ± 3.6 27.1 ± 3.2 22.9 ± 2.7 (P > 0.05)
SBP (mmHg) 147.11 ± 6.32 154.3 ± 9.14 125.7 ± 5.68 (P < 0.001)
DBP (mmHg) 85.50 ± 9.41 90.75 ± 6.07 73.23 ± 3.81 (<0.001)
Heart rate (b/min) 81 ± 14 77 ± 15 76 ± 15 (P > 0.05)

BSA = body surface area; BMI = body mass index; LVMI = left ventricular mass index;
SBP = systolic blood pressure; DBP = diastolic blood pressure.

Results

There was no difference between groups in
terms of age, gender, BSA, BMI, and heart
rate. Systolic and diastolic blood pressures were
found to be elevated in group I and group II com-
pared to control group. (Table I)

E deceleration time (Edt) was found to be low-
est in control group and highest in group II (GII)
with a significant difference between group I
(GI) and group II (GII) (P < 0.05). IVRT also in-
creased from control group (CG) to group I (GI)
and group II (GII) (P < 0.05). Peak velocity of
early diastole (E), the ratio of peak E-wave to
peak A-wave (E/A), and EVTI/AVTI were found
to decrease from control group to GI and GII (P
< 0.0001). (Table II)

a and TEI increased in group I (GI) and
group II (GII) with a more prominent increase
in group II (GII) (P<0.0001). (Table III, Fig. 3)

No difference was observed between groups
when peak velocity during systole (Sm) and Sm
velocity time integral (Sm VTI)s were compared
(P > 0.05).

Peak velocity during early diastole (Em) and
peak velocity during early diastole(peak veloc-
ity during late diastole (Em/Am), Em velocity
time integral (Em VTI) and Em velocity time
integral/Am velocity time integral (EmVTI/
AmVTI) were found to decrease from control
group to GII (P < 0.0001) (Table IV, Figs. 4–6).

a′ and modified TEI were found to increase
from control group to GII (P < 0.0001). No dif-
ference was observed as for the Sm duration
between groups (P > 0.05).

Modified TEI index measured by TDI is found
significantly higher in both groups than normal
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TABLE II

Patient and Control Group Standard Echocardiography Parameters

Group I Group II Control Group

LVEF (%) 0.70 ± 0.07 0.68 ± 0.05 0.68 ± 0.04 (P > 0.05)
Edt (msec) 228 ± 62 258 ± 60 162 ± 32 (P < 0.05)
LVMI (g/m2) 80 ± 15 131 ± 15 77 ± 19(P < 0.05)
LVEDd (mm) 51 ± 6 53 ± 7 48 ± 7 (P > 0.05)
LVESd (mm) 32 ± 7 33 ± 8 29 ± 8 (P > 0.05)
E (cm/sec) 58 ± 16 53 ± 17 81 ± 14 (P < 0.0001)
A (cm/sec) 58 ± 12 68 ± 17 53 ± 15 (P < 0.02)
E/A 1.0 ± 0.24 0.82 ± 0.33 1.6 ± 0.32 (P < 0.0001)
EVTI 8.3 ± 3.2 7.9 ± 2.5 10.3 ± 3.4 (P = 0.05)
AVTI 5.64 ± 1.3 6.7 ± 2.2 4.7 ± 1.9 (P = 0.006)
EVTI/AVTI 1.48 ± 0.5 1.3 ± 0.5 2.34 ± 0.8 (P < 0.0001)
IVRT 106 ± 24 134 ± 22 88 ± 21 (P < 0.05)

Edt = E deceleration time; LVMI = left ventricular mass index; LVEDd = left ven-
tricular end diastolic dimension; LVESd = left ventricular endsystolic dimension; E =
peak velocity of early diastole; A = peak velocity during atrial contraction; E/A = the
ratio of peak E-wave to peak A-wave (peak E/A wave ratio); IVRT: isovolumic relaxation time.

group (CG: 0.33 ± 0.05, GI: 0.51 ± 0.17, GII:
0.68 ± 0.16, P < 0.0001). Group II modified TEI
index value is also higher than group I. (Table V,
Fig. 7).

Reproducibility:intraobserver variability for
conventional MPI was 4.5% ± 2.6%, interob-
server variability was 4.3% ± 2.1%.

By TDI, intraobserver variability for MPI was
3.4 ± 2.5%, interobserver variability was 4.0 ±
2.2%.

Discussion

Hypertension is a common and impor-
tant modifiable risk factor for cardiovascular
disease. Besides causing acute catastrophic
events, it may lead to various end organ dam-
ages among which LVH constitutes a ma-
jor part. The prevalence of echocardiographic
LVH is 23–48% in hypertensives20,21 with a
higher prevalence in elderly patients with
well-controlled hypertension.22 However, before
LVM increases, hypertension still causes di-
astolic dysfunction2,4 the reason probably be-

TABLE III

Patient and Control Group Standard TEI Parameters

Group I Group II Control Group

a 428 ± 26 458 ± 28 400 ± 35 (P < 0.0001)
b 297 ± 27 282 ± 21 306 ± 36 (P = 0.05)
TEI 0.43 ± 0.07 0.63 ± 0.1 0.29 ± 0.05 (P < 0.0001)

ing due to increased afterload and to intrin-
sic changes in myocardial texture and fibrotic
changes in the LV subendocardium. The pri-
mary abnormality in hypertension may be this
impaired myocardial function which provides
the impetus for the development of compen-
satory LVH. When and at which blood pressure
level this remodelling process takes a start is
not clear. Therefore, it is of utmost importance
to detect the global myocardial function quan-
titatively and periodically in order to decide on
starting a therapy or selecting the appropriate
therapy protocol.

Figure 3. TEI index with standard pulsed Doppler. (Ti =
TEI index, KG = control group).
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TABLE IV

Patient and Control Group TDI Parameters

Group I Group II Control Group

Sm 8 ± 1.3 7 ± 1.0 9 ± 1.7 (p>0.05)
Sm VTI 1.73 ± 0.3 1.66 ± 0.4 1.82 ± 0.3 (P>0.05)
Em 13 ± 3 8 ± 2 18 ± 5 (P<0.0001)
Am 12 ± 2 13 ± 3 9 ± 3 (P<0.0001)
Em/Am 1.06 ± 0.3 0.77 ± 0.3 2.02 ± 0.16 (P<0.0001)
Em VTI 1.16 ± 0.4 1.07 ± 0.37 1.66 ± 0.3 (P<0.0001)
Am VTI 0.88 ± 0.3 1.05 ± 0.3 0.66 ± 0.16 (P<0.0001)
EmVTI/ 1.5 ± 0.8 1.1 ± 0.5 2.63 ± 0.7 (P<0.0001)

AmVTI

Sm = peak velocity during systole; Sm VTI = Sm veloc-
ity time integral; Em = peak velocity during early diastole;
Am = peak velocity during late diastole; EmVTI = Em ve-
locity time integral; AmVTI = Am velocity time integral.

Assessment of LV diastolic function in essen-
tial hypertension has proved even more chal-
lenging; partly because diastolic function varies
with age in normal subjects and partly because
most measurements of diastolic function are
exquisitely sensitive to alterations in loading
conditions. Measurements of transmitral blood
flow velocities which represented the initial
foray into the noninvasive assessment of dias-
tolic ventricular function provided qualitative
description of prolonged or impaired myocardial
relaxation in LVH.

In concordance with various reports23−26 that
used standard transmitral blood flow velocities
for evaluating diastolic function, we found E
amplitude, EVTI, E/A ratio, and EVTI/AVTI de-
crease and A amplitude with AVTI increases,
predominantly in patients with LVH and also

Figure 4. LV TDI from the control group.

Figure 5. LV TDI from group 1.

in our study an increase in IVRT was striking,
showing reduced diastolic distensibility and
compliance in hypertensive LVH as has previ-
ously been reported.27−29

However, measurements of E- and A-waves
are highly preload dependent and since the mi-
tral inflow velocity profile is affected by sev-
eral factors including volume status, LA pres-
sure, and rate of myocardial relaxation,6,7 it was
desirable to find additional variables to com-
plement mitral inflow velocity in evaluating di-
astolic function. Edt30 and myocardial veloci-
ties by TDI31 are reported to be less influenced
by age and loading conditions and are of inter-
est as they can differentiate between the im-
pact of altered loading conditions and intrinsic
changes in myocardial diastolic relaxation on
global LV function. In consistence with these

Figure 6. LV TDI from group 2.
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TABLE V

Patient and Control Group Modified TEI Parameters

Group I Group II Control Group

a′ 458 ± 56 509 ± 44 426 ± 25 (P < 0.0001)
b′ 320 ± 42 322 ± 44 316 ± 36 (P > 0.05)
Modified 0.51 ± 0.17 0.68 ± 0.18 0.33 ± 0.05

TEI (P < 0.0001)

reports, a significant prolongation of Edt bet-
ween the groups was also observed in our study.

We also used TDI which is a relatively new
and superior method enabling quantification
of myocardial velocities in assessing diastolic
function32,33 Generally with pulsed TDI tech-
nique, mitral annulus velocity is measured at
the septal side as this side moves in a direc-
tion more parallel to the ultrasound beam and
is less affected by the translational movement
of the heart causing a narrow band of spectral
velocity without necessitating angle correction.
However, this approach has the disadvantage
of being affected by right ventricular (RV) func-
tion, thus these results cannot be applied to
patients with significant pulmonary hyperten-
sion or impaired RV function. In our study, we
used lateral side as we have presumed that RV
functions might have been impaired in hyper-
tension as has been shown by Cicala et al.34

who proposed that hypertension was associated
to RV longitudinal diastolic dysfunction which
was mainly due to ventricular interaction occur-
ring under LV pressure overload conditions. In
concordance with Pela et al.’s study,35 we found

Figure 7. Modified TEI with pulsed tissue Doppler imag-
ing. KG = control group.

a decrease in Em velocity and Em/Am ratio,
an increase in Am velocity in both groups but
again being more prominent in LVH. LVEF is a
commonly used systolic function parameter, but
has some limitations. It is a load-dependent in-
dex and depends on respective assumptions of
ventricular geometry which may not serve as
an accurate indicator in the case of abnormally
shaped ventricles.36

Hiroto et al.37 proposed that even when
conventional systolic parameters were normal,
midwall shortening might still be abnormal in
hypertensives if there were alterations in Sm.
Their results indicated the role of Sm as a sys-
tolic parameter. In contrast to Hiroto however,
there was no significant difference in Sm values
between the groups in our study.

A recent study38 was undertaken to see
whether impairment of LV diastolic character-
istics was independent of systolic dysfunction
in essential hypertension. This study demon-
strated that abnormalities of the diastolic prop-
erties of the LV were related to and progressed
with systolic midwall dysfunction. Therefore,
the ideal test to evaluate myocardial perfor-
mance should be a noninvasive integrated as-
sessment of systolic and diastolic function that
does not artifically uncouple each other. It
should be independent of ventricular loading
conditions and reproducible at serial follow-up.

The TEI index seems to fulfill some of these
criteria in that it takes into account both sys-
tolic and diastolic function and appears to be
independent of heart rate and BP.39,9 Yakabe
et al.40 was the first to evaluate global systolic
and diastolic functions with TEI index in hyper-
tensives with or without LVH. TEI index was
found to increase in both hypertensive groups
and was more prominent in LVH, which are in
consistence with our results. However there is
an important limitation in standard TEI. The
interval between the end and the onset of mitral
inflow and ejection time is measured sequen-
tially, not on the same cardiac cycle. This makes
it unreliable in the presence of heart rate fluc-
tuation. To overcome this limitation, modified
TEI was introduced by using TDI. This enables
simultaneous measurement of contraction and
relaxation velocities from myocardium.11,12 It
was found to have a good correlation with stan-
dard TEI as demonstrated by Harada et al.41

In our study, both TEI and modified TEI in-
dices were impaired in hypertensives before
LVH developed and impairement was much
more prominent in LVH. To our knowledge,
this is the first study using modified TEI index
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in essential hypertension. Although one recent
study42 showed that TEI index and IRT were
the most useful echo parameters to unmask
LV dysfunction in pregnancy-induced hyper-
tension, the changes in cardiac structure and
function induced by transient hypertension or
secondary hypertension with high adrenergic
output and volume overload are still unclear
and merit further attention.

A novel approach being independent of BP
level, heart rate, and loading conditions, such
as modified TEI index, may confer diagnostic
and therapeutic opportunities for the screening
and management of different classes of hyper-
tensive patients.

Early recognition of myocardial dysfunction
is of pivotal importance because beyond lower-
ing blood pressure levels and decreasing after-
load solely, starting early treatment with ACE
inhibitors, AII and betablockers, and vasodila-
tors may all associate with improved survival
and symptom relief by protecting global my-
ocardial function.

We conclude that modified TEI index is a
safe, feasible, and sensitive index for evaluating
global ventricular functions in essential hyper-
tension and can be used supplementary to TEI
index or in conditions where standard TEI is
limited. Evaluation of hypertensives with mod-
ified TEI index periodically may guide interven-
tions directed toward saving systolic and dias-
tolic functions before LVH or probably any end
organ damage occurs and can serve as a source
of baseline information when designing future
medical protocols.
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