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Abstract: 

 
This study aimed to 

Evaluate forty five 

hypertensive patients with 

left ventricular hypertrophy 

were included for enrollment 

in a clinical research was 

conducted in the Al-Ryada 

hospital and Aden 

international German 

hospital in Aden governorate 

with informed consent was 

obtained from each 

participant, where analyzed 

in a cross-sectional manner 

to compare the 

characteristics of those with 

left ventricular hypertrophy 

and ischemia evoked on a 

hand grip and treadmills 

exercise test, in patients with 

no previous ischemic attacks. 

Group I, n=8, versus those 

with a normal exercise stress 

tests group II, n=37. There 

were no differences in age, 

sex, severity, and duration of 

hypertension between the two 

groups, but group I patients 

were significantly more 

overweight. Blood pressure 

at peak treadmills exercise 

was higher in group I despite 

shorter exercise duration, 

although resting pressures 

were similar. Group I 

patients had evidence of 

more pronounced cardiac 

enlargement and left 

ventricular hypertrophy by 

both electrocardiograph and 

echocardiograph criteria 

(LVM P < 0.001 and 

ischemic changes 

respectively <0.001), but 

both groups had equally 

good systolic function and 

similar degrees of mild 

diastolic dysfunction. 

Analysis of 

electrocardiograph showed a 

significantly greater 

propensity to increase heart 

rates in group I. This study 

provide a conclusion that, 

hypertensive patients with 

LVH, overweight and 
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attained higher systolic 

pressure at treadmills 

exercise, despite a shorter 

duration, have propensity for 

higher risk of ischemic 

attacks at stress.  Further 

study and assessment is 

needed in such risk patients.  

 

Keywords: primary atrial 

hypertension, Left ventricular 

hypertrophy  

 
 

 الملخص:
 وجدد   تقيددي  إلدد  التراسدد  هددت  

 ضدط  ارتفدع  مرضد  مد  وأربعدي  خمس 

 تدد  األيسددر البطددي  تضدد   مدد  الددت 

 أجدري سدريري بحد   ي للتسجيل إ راجه 

 عددت  ومستشددف  الريددع   مستشددف   ددي

 عددت  محع ظدد   ددي الددتولي األلمددع ي

 مد  عليهدع الحصد   تد  مستنير  بم ا ق 

 طريقد   دي تحليلهدع ت  حي  ، مشعرك كل

 مدد  تلددا ال صددع   لمقعر دد  مستعرضدد 

 الترويدد  و قدد  األيسددر البطددي  تضدد  

 والممعرسدد  اليددت قبضدد  اختبددعر علدد  تثددعر

 مد  يعدع    الديي  المرضد   دي ، تمعري 

. السدددعبق  ترويددد   قددد  هجمدددع  أي

 تلددا مقعبددل ، 8=    ، األولدد  المجم عدد 

 عع يدد  ممعرسدد  اإلجهددع  اختبددعرا  مدد 

 تكدد  لدد . 73=    ، الثع يدد  المجم عدد 

 وشدت  والجدن  العمدر  دي اختال ع  هنعك

 المجمد عتي  بدي  الدت  ضط  ارتفع  ومت 

 األولدد  المجم عدد  مدد  المرضدد  ولكدد  ،

 كدع . الد ز   دي كبيدر  زيدع   يعدع    كع  ا

 الدديرو  تمددعري  ممعرسدد  عنددت الددت  ضددط 

 مدد  بددعلر   األولدد  المجم عدد   ددي أعلدد 

 مد  الدر   علد  ، القصدير  التمدري  مت 

 كددع . متشددعبه  كع دد  البعقيدد  الضددط   أ 

 علد   لدياًل األولد  المجم عد  مرض  لتى

 وتضد   وضد حع أكثدر بشكل القلب تض  

 م طد  مد  كدل خدال  م  األيسر البطي 

 القلدب ضدربع  وم طد  الكهربدع ي القلب

(LVM P <0.001  إقفعريددد  وتطيدددرا 

 كدددال لكددد  ،( 0....> التددد الي علددد 

 ا قبعضدي  وظيفد  لهمدع كدع  المجم عتي 

 متشدعبه  و رجدع  المسدعوا  قت  عل  جيت 

 أظهددر. اال بسددعطي الدد ظيفي ال لددل مدد 

 ميًلددع الكهربددع ي القلددب م طدد  تحليددل

 معددتال  لزيددع   ملحدد   بشددكل أكبددر

. األولدد  المجم عدد   ددي القلددب ضددربع 

 مفدع   اسدتنتع  إلد  التراسد  هدي  ت صل 

 الدديي  الددت  ضددط  ارتفددع  مرضدد  أ 

 و در  الدت  ضدط  ا  فدع  مد  يعع   

  ددي األعلدد  اال قبعضددي والضددط  الدد ز 

 مددت  مدد  الددر   علدد  ، الددتوس تمرينددع 

 اإلصدعب  خطدر لزيدع   ميدل لتيه  ، أقصر

 هنددعك. التدد تر  ددي ترويدد   قدد  بن بددع 

  دي والتقيدي  التراسد  م  مزيت إل  حعج 

 .لل طر المعرضي  المرض  هؤالء
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Introduction:   

In one of the very early reports from the Framingham Heart 

Study, the term ―factors of risk‖ was introduced to identify those 

very specific clinical abnormalities that conferred increased risk for 

premature cardiovascular morbidity and mortality associated with 

coronary heart disease. (1) Included among those initial 

cardiovascular risk factors were: hypertension, left ventricular 

hypertrophy (LVH), and hypercholesterolemia. (2) 
Many experimental and clinical studies have demonstrated that there is 

impaired left ventricular coronary blood flow and flow reserve in 

hypertension.(3)  and those studies have been directed to determine 

underlying mechanisms that explain the risk associated with LVH even 

without co-existing atherosclerotic coronary arterial disease.(4) Among 

these risk phenomena that are associated with the development of LVH are 

ischemia, fibrosis, apoptosis, and long-standing dietary salt excess and 

inflammatory factors. (5)    

LVH is an independent predictor of risk in the general population, in 

essential hypertension, and in coronary artery disease, (6) and was one of 

the first three factors of risk originally identified to predisposing the patient 

to premature morbidity and mortality resulting from coronary heart disease. 

(7) Morphological and physiological changes in the vasculature have been 

described in the evolution and maintenance of hypertension.(8)  

Hypertension-induced vascular dysfunction may present itself as a 

contributing, or consequential factor,(9) to vascular remodeling caused by 

chronically elevated systemic arterial blood pressure. (10) 

Other than age, LVH is the most potent predictor of adverse 

cardiovascular outcomes in the hypertensive population, (11) and is an 

independent risk factor for coronary heart disease, sudden death, heart 

failure and stroke. (12) Although directly related to systolic blood pressure, 

other factors including age, sex, race, body mass index and stimulation of 

the renin-angiotensin-aldosterone and sympathetic nervous systems play an 

important role in the pathogenesis of LVH involving changes in myocardial 

tissue architecture. (13) The principal structural adaptation of the heart to an 

increased pressure load is LVH, (14) essentially producing an increase in 

wall thickness at the expense of chamber volume, (15) although increases in 

arterial pressure may be sustained by enhanced left ventricular contractility 

with little or no LVH, therefore, it cannot be regarded as a benign 

compensatory mechanism, (16) for its presence carries a risk of mortality 

that is independent of blood pressure and other risk factors. (17)   
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As already suggested, in ischemic heart disease a number of functional 

changes are related to the increased oxygen demand based on the magnitude 

of the increased ventricular wall tension, (18) additionally, there is altered 

auto regulatory reserve and, of course, the impaired coronary 

hemodynamics associated with the extent of the LVH (19)   Diagnostic 

modalities are under investigation to add to improved management for the 

patient with hypertension having LVH. (20) Hence, after more than 50 

years, knowledge is becoming available to explain the risk associated with 

LVH and to direct clinical management to reduce its associated risk. (21)  
  
Methods: 

The study comprised 45 hypertensive patients (40 men, 5 

women; mean age, 52±10 years; range, 43 to 62) with mild to 

moderate essential hypertension evaluated in the Al - Ryada hospital 

and Aden international German hospital in Aden governorate. All 

patients underwent Echocardiographic examination with system 

(Sonos 1000). Complete M-mode, two-dimensional, and Doppler 

echocardiographic studies were obtained. Left ventricular mass 

(LVM) was estimated by Penn equation (LV Mass (g) 

0.8{1.04[([LVEDD + IVSd + PWd]3  LVEDD3)]} + 0.6) 

Quantitative analysis of M-mode echocardiograms provided the 

following parameters, thus allowing the assessment of left 

ventricular anatomy and function: end-diastolic (LVDD) and end-

systolic diameters (LVSD), interventricular septum (IVSD) and 

posterior wall (PWD) of left ventricle thickness in diastole at three 

sequential levels. Fractional shortening (FS was used as an index of 

systolic function. The proportion of blood that is pumped from the 

left  

ventricle with each heart beat was assessed by ejection fraction (EF) 

and the    diastolic function was assessed by calculating the early 

diastolic filling velocity (E wave), late diastolic filling velocity (A 

wave), and E-to-A ratio (<1 being indicative of diastolic 

dysfunction). Blood pressure measured as the mean of three readings 

taken 2 minutes apart after 10 minutes of rest. Handgrip simple 

exercise tests were performed using a hand gripper and 

measurements of blood pressure were taken at peak of effort. 

Treadmill exercise test last about 15-20 minutes and patients asked 

to be not having a heavy meal within one hour of the test as well to 

stop taken beta blocker. Patients putting on treadmill and the 
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exercise started at every easy pace and gradually made more 

strenuously by increasing the speed and incline of the treadmill. 

Blood pressure measured from time to time and ECG tracing are 

made and Standard 12-lead electrocardiograms were recorded. 

Sokolow index, duration of  P wave , QRS complex, axis and total 

voltage were the collected data were fed to the computer using the 

statistical package for social science (SPSS) .Statistical analysis 

were done by ANOVA for measures within groups and linear 

analysis presented as mean ± SD . Difference were considered to be 

significant if P< .05.  

 Results:  

Among the 8 patients (group I) the mean age was 54 years (SD = ± 8) 2 

of them were female, (group II) were 37 patients with mean age 52 years 

(SD = ± 10) 3 of them were female. Table I, displays both groups were 

similar for age, smoking, duration of hypertension, but group I were more 

overweight than patients of group II.  

In Table II, all patients had similar clinic blood pressure at rest, although 

patients of (group I) had a tendency to higher systolic blood pressure during 

exercise by handgrip and did increase significantly at peak exercise during 

treadmill testing.  

Table III, revealed the echocardiographic data of LV anatomy and 

function. There was no difference in posterior wall and IVS thickness in 

diastole, but patients of (group I) had greater LVDD as well as LVM. All 

patients had normal systolic function with an ejection fraction >50%, but all 

patients had some degree of diastolic dysfunction with an E-A ratio <1.   

Analysis of the electrographic data on Table IV revealed that there was 

significant higher ischemic changes on exercise (group I) versus (group II); 

as well Sokolow index was observed with significant criteria in group I.  

 

 

 



4

  

 42 

Dr. Balqis AL-Sayeed Abdulla Ebrahim  

              Dr. Ahmed Saleh Omar  & Dr. Marwan Abdul - Rahman Ahmed 

 

ISSN : 2410-7727 

 
  التطبيقيةللعلوم 

 م2019 ديسمبر-( يوليو6)المجلذ( 10)العذد 

Table I:   Data characteristics of the two studied groups 

Data 
Group I 

(n=8) 

Group II 

(n=37) 

Statistical 

significance 

Age (Years) 54±8 52±10 
P < 0.06 

 

Sex ( M/F) 6/2 34/3 
P < 0. 1 

 

Weight ( kg) 100±18 85±13 
P < 0.001** 

 

Height  ( cm) 174±8 173±9 
P < 0.8 

 

Smoking (%) 25 21 
P < 0.49 

 

Duration 

HTN (Years) 
11±3 9±2 

P < 0.01 

 
 

Table II: Blood Pressure Measurements 

DATA 
Group I 

(n=8) 

Group II 

(n=37) 

Statistical 

significance 

REST    

SPB 

( mm Hg ) 
157±19 159±13 

P < 0.050 

 

DBP 

( mm Hg) 
104±9 104±6 

P < 0.07 

 

Handgrip    

SPB 

( mm Hg ) 
198 ±16 167±21 

P < 0.05* 

 

DBP 

( mm Hg) 
110±9 116 ±8 

P < 0.06 

 

Treadmill 

testing 
   

SBP 

(mm Hg) 
221±4 195±12 

P < 0.001 ** 
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Table III: Echocardiographic Data 

Group I 

(n=8) 

Group II 

(n=37) 

Statistical 

significance 
DATA 

IVSD 0.12± 0.1 0.11±0.3 P < 0.6 

PLVWD 13.0±2.0 11.7 ±1.0   P < 0.06 

LVDD 53.5±3.0 50.8±4.0   P < 0.05* 

LVM 177. 4± 38 152.6±11     P < 0.001** 

FS % 39 ±4 37±6 
P < 0.72 

EF % 66.5±4.0 62.9±6.0   P < 0.091 

E-A Ratio 0.86± 0.18 0.91±0.11  P < 0.49* 

 

Table IV:  Electrocardiographic Data 

DATA 
Group I 

(n=8) 

Group II 

(n=37) 

Statistical 

significance 

Heart Rate 

(Exercise) 
121±19 97±21 p<0.05* 

Sokolow 

index  mm 
34±6 21.7±6 p<0.05* 

Resting ECG    

Ischemic 

changes 
87.6±19 65.7±9 p<0.08 

Exercise 

ECG 
   

Ischemic 

changes 
99.3 ± 17 73.8±6 p<0.001 ** 

( * ) Significant       ( ** ) Highly significant 
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 Discussion:  

The clinical end points of hypertensive heart disease identified above 

can be explained by structural, functional, and endothelial 

pathophysiological mechanisms that alter coronary hemodynamics and 

ventricular function. Among the structural alterations associated with 

hypertension are changes in coronary arterial flow that involve ventricular 

wall compression, luminal obstruction, and, of course, the increased wall 

thickening of the hypertensive arteriole that diminish the wall lumen ratio , 

that phrased by Hector. (22) 

The purpose of this study was to compare a number of anatomic and 

functional characteristics between two groups of hypertensive patients with 

LVH, classified according to the presence (group I) or absence (group II) of 

myocardial ischemia changes at stress, so that ischemic changes would be 

attributable to the particular characteristics accompanying LVH in these 

patients. Our data indicate that the two groups did not differ in terms of age, 

sex, severity and duration of hypertension or smoking habits, but the group I 

patients, who had more pronounced LVH, were significantly more 

overweight Although, maximal systolic BP attained by effort tended to be 

higher in group I, and the systolic BP attained at peak exercise on the 

treadmill was significantly higher. A significant relation between LV and 

systolic blood  pressure.  

Our study revealed that, group I patients; those with myocardial 

ischemia changes at stress had a significantly greater degree of LVH by 

both ECG and echocardiographic criteria. Bosy et al reported about that, 

changes in the architecture of the hypertrophied heart exacerbate the 

imbalance between energy expenditure and energy production.(23) As well, 

Dirk et al reported in his study that, changes include an increase in the 

distance between capillaries, resulting in under perfusion and diminished 

diffusion of oxygen, as well as a decrease in coronary reserve. (24) The 

greater LVM of these patients was associated with overall more cardiac 

enlargement. However, the thickening of various cardiac structures, such as 

the interventricular septum and posterior wall, was no different between 

groups 

Two different patterns of LVH (eccentric and concentric) were described 

several years ago and depend on the type of hemodynamic load, that what 

demonstrated by Akintunde et al, (25) and Richard et al reported in their 

study that , Concentric hypertrophy, with symmetrical thickening of the LV 

wall but no enlargement of the chambers, was considered to be typical of 

hypertension. (26) This was evidently the pattern of our patients. However, 

the patients of group I had concentric hypertrophy pattern, which would 

http://hyper.ahajournals.org/content/30/3/730#ref-5
http://hyper.ahajournals.org/content/30/3/730#ref-5
http://hyper.ahajournals.org/content/30/3/730#ref-5
http://hyper.ahajournals.org/content/30/3/730#ref-5
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appear to represent a more advanced or severe stage of hypertensive LVH. 

Because the apical area of left ventricle supplies most of the force for 

contraction, it would also have the greatest energy demand and hence 

sustain a more pronounced deficit under conditions of relative hypo 

perfusion, which might explain the ischemic changes under stress in these 

patients. In the resting state, our patients exhibited essentially normal 

fractional shortening and ejection fraction, indicating normal overall systolic 

capacity (although some degree of diastolic dysfunction was present in all of 

them, as indicated by an E-A wave ratio <1). However, under stress, such 

patients have been described to exhibit impaired LV functional reserve with 

a lesser increase in ejection fraction , that where proved by Barry  and 

Walter in their study about preserved ejection fraction .(27) Edward 

revealed that ,Interestingly, other studies in hypertensive with angina and 

normal coronary angiograms have suggested that reduced coronary reserve 

is also the result of LVH, (28) whereas others suggested that it may be a 

characteristic of the hypertensive state per se and not necessarily correlated 

with LV mass, that reported by Frohlich (29) 

 An important consequence of LVH is electrophysiological instability 

for Indeed. André showed that, several studies have documented the 

association between LVH and cardiac arrhythmias including complex 

arrhythmias and runs of ventricular tachycardia, which probably account for 

the long-known higher incidence of sudden death in such patients. (30)  

 

Conclusions: 

Left  ventricular  hypertrophy is  a potent  independent  predictor of  

cardiovascular events  particularly  in   association  with  hypertension  were  

are  both  a supplementary  factor of  risk  for ischemic changes  mainly  for  

obesity and  elevated  systolic  blood  pressure  which  were  predominant  

among  the sample  of  our  study. 

  

 

 

 

 

 

 

 

http://hyper.ahajournals.org/content/30/3/730#ref-20
http://hyper.ahajournals.org/content/30/3/730#ref-20
http://hyper.ahajournals.org/content/30/3/730#ref-20
http://hyper.ahajournals.org/content/30/3/730#ref-20
http://hyper.ahajournals.org/content/30/3/730#ref-4
http://hyper.ahajournals.org/content/30/3/730#ref-20
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