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Aim of study: This work was
done to assess the effect of the
duration of arterial hypertension
(AHT) on the progression of left
ventricular hypertrophy (LVH).
An echocardiographic study on
left ventricular dysfunctions in a
group of hypertensive patients in
22 May Hospital in Aden
Governorate.
Method:Echocardiographic study
for
sixty-one
hypertensive
patients was done in a cross
sectional manner which included
61 hypertensive patients. left
ventricular structure and function
were studied with B - mode, Mmode
and
Doppler
echocardiography.
Results
:47.6% of the study group were
with history of AHT of more than
5 years’ duration, while 39.3%
were having AHT of 1-4 years’
duration. however only 13.1 of
them were hypertensive for less
than 1-year duration. Mild (grade
I) left ventricular impaired
relaxation occurred in more half
of the cases (57.4). However only
2 (3.3) had sever (grade III) left
ventricular impaired relaxation.
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There was statistically significant
correlation between duration of
AHT and left ventricular
dimension in diastole (LVEDD)
(-0.22/0.049), and less significant
with left ventricular posterior
wall (PLVWD), (P value
0.17/0.09) while there were no
statistically
significant
correlations with inter ventricular
septum in diastole (IVSD),
(P value 0.048/0.36) as well as
left ventricular ejection fraction
(EF), (P value 0.18/0.08) and
short fraction (SF), (P value
0.114/
0.193).
conclusion:
Duration of AHT alone has no
significant role in progression of
left ventricular hypertrophy.
Other factor like: age, sex,
severity of AHT and adherence to
treatment should be take into
consideration of further studied
need to follow these parameters
and another consistent echo
cardiac – evaluation of LVH like
left ventricular mass indexed to
body surface area is mandatory
Keywords:
Hypertensive
patients, echocardiography, left
ventricular hypertrophy.
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Left ventricular hypertrophy is an important risk factor in
cardiovascular disease and a common consequence of chronic
hypertension. Although the hypertrophic response can be considered
an adaptive mechanism in the initial stages, its progression is
associated with increased cardiovascular morbidity and mortality
rates. (1)
The studies have shown the health benefits of lowering of blood
pressure (BP) and the efficacy of specific lifestyle and
pharmacological interventions, but hypertension is still a major health
problem world-wide. (2)
Hypertension is a mass non-infectious disease with a prevalence of
over 20% of adult population. (3) At some point in the natural history
of hypertension, the compensatory increase in left ventricular mass
(LVM) ceases to be beneficial. It becomes a preclinical disease and an
independent risk factor for congestive heart failure, ischemic heart
disease, arrhythmia, sudden death, and stroke. (4)
One of the earliest adaptation mechanisms to increase after load is
LVH. However, the hypertrophy is an adaptation very quickly
changes into a pathological condition. Nowadays there is a common
agreement that LVH is an independent risk factor for cardiovascular
morbidity and mortality. High BP is only one of the factors in
hypertension which lead to LVH. A significant role in the
development of LVH can be played by many other un hemodynamic
factors such as: age, sex, sympathetic nervous system, reninangiotensin system, genetic factors and overweight. (5) Long-lasting,
essential hypertension is usually associated with LVH and impairs left
ventricular diastolic function. (6)
Echocardiography is by far the most sensitive and accurate method
for the diagnosis of LVH and more particularly, M-mode and twodimensional echocardiography(7),which provide comprehensive wall,
chamber, and LVM measures, together with systolic and diastolic
performance indices, while remaining cheap, widely available, and
wholly sophisticated and more accurate techniques, such as magnetic
resonance imaging or computerized tomography, are inevitably more
expensive and time-consuming, and of limited availability. (8)
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Doppler trans mitral flow velocities expressed as the early (E) to a
trial (A) wave ratio reveal LVH as a state of potential or actual
myocardial ischemia. All antihypertensive drugs regress LVH, notably
the angiotensin-converting enzyme inhibitors, which may also target
the detrimental tissue changes. (9)
Demographically Age, gender, race, and body size can all influence
LVM, possibly mediated via cardiac load. Thus, LVH prevalence
increases with age, in both hypertensive and normotensives, perhaps
due to the combination of age-related BP elevation and declining
aortic compliance. Similarly, there is a gender difference in LVM,
which becomes evident in adolescence and remains constant during
adult life; although the age-related increased in LVM is greater in
postmenopausal women than in men, gender is not a significant
determinant of cardiovascular complications or of the prognostic
impact of LVH. Hypertensive LVH is more evident in blacks than in
whites at similar increases in blood pressure; certain cardiovascular
complications, such as heart failure and sudden death, are also more
common in blacks. Body size, notably obesity, which compounds
hemodynamic load independently of a clear-cut increase in BP, is a
major determinant of LVM, with dietary sodium, it is associated with
increased plasma volume and cardiac output, and may be responsible
for hypertensive LVH. (10)
Uncontrolled and prolonged elevation of BP can lead to a variety of
changes in the myocardial structure, coronary vasculature, and
conduction system of the heart. These changes in turn can lead to the
development of LVH ,coronary artery disease, various conduction
system diseases, and systolic and diastolic dysfunction of the
myocardium, complications that manifest clinically as angina or
myocardial infarction, cardiac arrhythmias especially atrial fibrillation
and congestive heart failure. (11)
Guide lines on the assessment of cardiovascular risk, released in
late 2013 by the American Heart Association/American College of
Cardiology , recommend use of a revised calculator for estimating the
10-year risk of developing a first atherosclerotic cardiovascular
disease event, which was defined as nonfatal myocardial infarction,
death from coronary heart disease, or stroke (fatal or nonfatal) in a
person who was initially free from atherosclerotic cardiovascular
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disease. The calculator uses clinical and laboratory risk factors,
including systolic BP and treatment for hypertension. (12)
The increased risk of cardiovascular events with LVH depends on
its type. Concentric LVH poses the greatest risk of such events, as
much as a 30% risk over a 10-year period in one study, compared with
a 15% risk with eccentric remodeling and a 9% risk without any LVH.
(13) The degree of LVH, as assessed by LVM index was also related
to the cardiovascular mortality rate, with a relative risk of 1.73 for
men and 2.12 for women for each 50g/m2 increase in the Left
ventricular mass index over a 4-year period. With LVH, the relative
risk of mortality is increased 2-fold in patients with coronary artery
disease and 4-fold in patients without coronary artery disease. (14)
Cardiac hypertrophy is associated with a decrease in coronary
reserve. However, factors which may modulate the interaction
between myocardial growth and vascular proliferation, such as
duration and severity of hypertrophy, have not been evaluated. (15)
Although any type of LVH increases the incidence of cardiovascular
disease, the concentric type of LVH has been identified as the cardiac
structural parameter that was most strongly related with
cardiovascular risk. (16)
LVH is a major maladaptive response to chronic pressure overload
and an important risk factor in patients with hypertension. The
development of LVH is highly correlated with systolic hypertension.
In the Framingham Heart Study, even borderline isolated systolic
hypertension at an elderly age was associated with increased left
ventricular wall thickness and impaired diastolic filling. (17)
While elevated systemic arterial pressure plays a role in the
pathogenesis of LVH, the extent of cardiac growth and response to
increased pressure loading is not uniform among patients suggesting
genetic mechanisms in cardiac hypertrophy. (18)
Since not all patients with hypertension develop LVH, there were
clinical findings that should be kept in mind that may alert the
physician to the presence of LVH so a more definitive evaluation can
be performed. The detection of LVH is important because these
patients' risk of cardiovascular morbidity and mortality is two-to-fourfold increase compared to patients with normal LVM. (19) Changes in
LVM can indicate disease progression or regression in hypertensive
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heart disease. Cardiovascular magnetic resonance was superior to
echocardiograph because of excellent reproducibility and because
echocardiographic methods were dependent on symmetry on left
ventricular shape, (20) of cost echocardiograph was more commonly
used in clinical assessment of hypertensive patients. However,
measuring changes in LVM using cardiovascular magnetic resonance
has become a precise useful research tool when testing the benefit of
pharmacologic treatment of LVH hypertrophy. (21)
It was appreciated that LVH is mediated not only by the
mechanical stress of pressure overload, but also by various neuro
hormonal substances that independently exert trophic effects on
myocytes and non-myocytes in the heart. (22)
This study was comprised 61 hypertensive patients (37 men, 24
women; mean age,55.3 (SD±11.8 years) years; range, 31 to 77) with
mild to moderate essential hypertension evaluated in 22 May Hospital.
They were recruited for participation in a clinical research and
informed consent was obtained from each participant.
All patients underwent two-dimensional echocardiography,Mmode and Doppler ultrasound. BP measurements was documented.
Echocardiographic examination was performed with a HewlettPackard imaging system (Sons 1000). Complete M-mode, twodimensional, and pulsed-wave Doppler echocardiographic studies
were obtained. The tracings were recorded and tape at 50 mm/sec. At
the end of the study, echocardiograms were numerically coded and
read in a random sequence by two physicians according to the
recommendation of the American Society of Echocardiography.
Quantitative analysis of M-mode echocardiograms provided the
following parameters, thus allowing the assessment of left ventricular
anatomy and function: end-diastolic and end-systolic diameters, inter
ventricular septum and posterior wall thickness in diastole at three
sequential levels: the mitral valve, papillary muscles, and apex.
Fractional shortening was used as an index of systolic function.
Diastolic function was assessed by calculating the early diastolic
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filling velocity (E wave), late diastolic filling velocity (A wave), and
E-to-A ratio (<1 being indicative of diastolic dysfunction).
In this study the distribution of the studied sample regarding their
type of sex it was found that more than half (60.7%) of patients were
male and the rest (39.3 %) of patients were female. (Table 1)
Regarding their age, it was noticed that the mean age of the patients
was 55.3years (SD±11.8 years) the maximum age was 77 years and
the minimum was 31 years, the majority of the patients (65.6%) aged
50 years and more. (Table 2)
Distributions of studied samples as regards hypertension duration it
was observed that Approximately 27.9% of the patients were suffering
of blood hypertension disease since 5 years and more, while 39.3% of
the patients suffering of hypertension for 1-4 years, only 13.1% of the
patients were suffering less than one year. (Table 3)
The studied samples according to E/A ratio revealed that more than
half (57.4%) of patients were E/A ratio mild, followed by normal E/A
ratio (29.5%) and moderate E/A ratio (9.8%) while sever cases
represented only (3.3%) of total. (Table 4)
Left ventricle was studied by echocardiographic, there was
statistically significant increased in correlation between LVEDD and
period of blood hypertension in patients (P -value= -0.22/0.049) when
compared with PLVWD and IVSD parameter (correlation were
statistically less significant (P-value=0.17/0.09) and no significant Pvalue=0,048/0.36) respectively. (Table 5)
There was statistically less significant correlation as measured by
echocardiograph between parameters (EF and SF) and AHT duration
in which the P-value were (0.18/0.08 and 0.114/0.193) respectively.
(Table 5)
Table No 1. Distribution of patients according to sex:
Sex
Male
Female
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Table No 2. Distribution of patients according to age:
Age (years)
31-39
40-50
>50

Number (n=61)
5
16
40

Percent %
8.2
26.2
65.6

Table No 3. Distribution of patients according to duration of
hypertension:
Period (years)
<1
1-4
5-14
≥ 15

Number (n=61)
8
24
17
12

Percent %
13.1
39.3
27.9
19.7

Table No 4. Distribution of patients according to E/A ratio:
E/A ratio
Normal
Mild (Grade I)
Moderate (Grade II)
Sever (Grade III)

Number (n=61)
18
35
6
2

Percent %
29.5
57.4
9.8
3.3

Table No 5. Cardiac parameters according to echocardiographic
measurement:
variable
Mean
SD
Period (r/P value)
IVSD
11.7
3.007
(0,048/0.36)
LVEDD
47.9
7.85
(-0.22/0.049)
PLVWD
9.64
4.62
(0.17/0.09)
EF
56,0
10.7
(0.18/0.08)
SF
0.29
0.05
(0.114/0.193)
IVSD = interventricular septal diameter, LVEDD = left
ventricle end diastolic diameter, PLVWD = posterior left
ventricle wall diameter, EF = ejection fraction, SF=short
fraction, r=partial correlation, df=58, one tail significance.
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In these samples of patients of all age with AHT 60.7% of men and
39.3% of women were found to have LVH as defined by tow –
dimension and M- mode echocardiography. The main predictors of
LVH in this study of 61 subjects were age, gender, period of
hypertension and echocardiography parameters of LVH.
The study we found that LVH is a more prevalent among men
(60.7) than in women (39.3%).
levy et al, noted, however, that sex difference was not statistically
significant for any of the internal criteria but that LVH prevalence
were significantly higher in women when using external criteria for
LV mass (P <0.001). (23) Simone et al, reported that, sex difference in
cardiac size in adults may also mostly reflect differences in the
hemodynamics and metabolic demands of men and women. (24)
The present study showed that, LVH distributed between old age
(65.6 %) and middle age (26.2%) more than between younger ages
(8.2 %).
The influence of aging on AHT should be taken into consideration,
LV wall thickness has been showing to increase with progression
aging, even when blood pressure remains in the normotensive range,
however, age-dependent changes increase LV wall thickness by only
about 25% between the second and seventh decade. In contrast to wall
thickness, LV diastolic diameter does not correlate with age, aging
may primary cause concentric LVH. (25)
Mania et al, stated that, even borderline isolated systolic
hypertension at an elderly age was associated with increase LV wall
thickness and impaired diastolic filling. (26)
Richard et al, estimated that, the disagreement over all age groups
was highly significant (P < 0.001). LVH were estimated higher with
prevalence in the younger age groups and lower in the older age
groups (P = 0.046). (27)
In the present study, there were no significant differences between the
two groups, but it should be noted that groups had LVH that differed
in severity only.
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In this study E/A revealed a significant change in velocity which
consider that diastolic dysfunction accompanied LV filling showed
different variation among our studied patients.
The test, showed an important variation in E and A waves index,
and in the ratio between both waves (E/A) in view of changes induced
by LV preload.
The finding of gradually increasing prevalence of LVH over the
whole distribution of E/A ratio may thus have clinical implication for
a substantial part of the population. This consider that increasing in
diastolic dysfunction which usually accompanied by progressive
increase in LV filling pressure which in turn have a major impact on
the transmitted flow profile.
Simpson et al, observed in twenty outpatients with arterial
hypertension in different period of time a significant change in E/A
velocity ratio measured by transmittal flow with standard relaxation
deficit (P value 0.01). (28)
Statistical analysis in this study revealed that EF no significant
changes (0.18/0.08) in velocity although of significant diastolic
dysfunction accompanied LV filling, as well as Kimand Sohn, found
that majority of his studied group (>50%) with different period of
AHT and LV dysfunction was with normal EF. (29)
The most important variable for categorizing subjects as having
LV H was the echocardiographic parameters (IVSD, LVEDD,
PLVWD) period of hypertension as important variable had been
previously documented in our selected subjects.
The synergistic association between LVEDD and period of
hypertension with LVH has seldom been a focus of population –
based studies. Slight association found between PLVWD, and the
period of hypertension, while IVSD وEF and SF have no association.
Tatiana et al, studied samples of random of general population, the
overall prevalence of LV diastolic dysfunction with LVEDD
(69.1_+9.2), estimated that, echocardiographic measurements were as
high as 27.3% and increased in frequency with duration of
hypertension. (30)
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Wangler et al, found that LV mass in the diastolic hypertension was
increased significantly (P-value≤ 0,05) by 14% and 29% at 3,7 and 15
months respectively. (31)
Naoto, had been reported that, development of hypertrophy,
particularly in elderly person, was closely related to the presence of
hypertension, and that frequency of hypertrophy was also higher
among young patients or those borderline hypertensions. (32)
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نتائج تخطًط صدى القلب ملرضى ارتفاع ضغط الدم وندى تأثًر فترة
املرض ىلع تضخم البطًن األيسر
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اال هأأ ملش أأة مأأن ااةراصأأ اإلاشاميأأ

اا أأأوض اففيأأأا درهأأ  )Iي مأأ  2ظقأأأد مأأأن

هأأأذل املعأ أ

جممأوض املزطأ مصأ ني ضأأعا ا صأأرتخ ء

تقيأأيم ااأأبطني األ ضأأز طأأدم ااأأبطني األ ضأأز

اا أأة ة دره  ) IIIوقأأة وهأأة

وااق أ أ قأأأةي ي أ أ

تبأأ ض

خأأأز -

مث كال مض ح صطح اجلضم .

تقأأ ا

د ا إحصأ ي ه مأ أني مأة ارتفأ ض طألد

للعلوم التطبيقية
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