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INTRODUCTION 
ypertension is a chronic medical condition that 
contributes to many other diseases including myocardial 

infarction (MI), stroke, heart failure, renal failure, retinopathy 
and is a leading cause of death (Beckett et al., 2008). 

As many as 1 billion people worldwide suffer from 
hypertension. In 2004, an estimated 55,000 deaths were directly 
attributed to hypertension, and it was considered as an 
underlying or contributing factor in at least another 300,000 
(Rosamond et al., 2008). 

Awareness, treatment, and control of hypertension are 
suboptimal. Only two-thirds of patients with hypertension are 
aware of their status, which means that a large segment of the 
population has hypertension that is unrecognized and untreated. 
Even in patients with known hypertension, some are not treated 
for various reasons, including patient under-recognition of the 
importance of treatment. Even with treatment, control of blood 
pressure can be difficult, with only one-third of treated 
hypertensives having a systolic blood pressure [SBP] that is less 
than 140 mm Hg (Chobanian et al., 2003). 

Right ventricle is neglected in clinical practice, because 
there is lack of awareness of its pivotal role in cardiac and 
pulmonary vascular disease (Lindqvist et al., 2008). 

The assessment of right heart function remains difficult, 
despite rapid technological developments in echocardiography. 
This is due to the fact that there are limitations to each of the 

H



Introduction  

 2 

echocardiographic techniques currently used in clinical and 
academic practice. The volume calculation and estimation of 
ejection fraction are not ideal for the clinical assessment of 
right ventricular (RV) function. However, regional myocardial 
wall motion detection by M-mode and tissue Doppler velocities 
are probably the most useful methods in clinical practice. One 
dimensional (1D) and two-dimensional (2D) strain, velocity 
vector imaging, and four-dimensional (4D) echocardiography 
need further evaluation before they can be considered as routine 
investigations. Global attention needs to be paid to a very 
important, but neglected entity, the right ventricle, whose 
functional performance has been shown to predict exercise 
tolerance and outcome in a number of syndromes (Puchalski et 
al., 2007). 

Arterial systemic hypertension may determine 
impairment of both left ventricular diastolic, systolic function 
and changes of left ventricular geometry and structure 
producing left ventricular remodelling and hypertrophy (Inouye 
et al., 1984). Also the right ventricle might be involved in this 
process by structural and functional abnormalities. Right 
ventricular chamber diastolic dysfunction has been shown in 
uncomplicated arterial hypertension (Chakko et al., 1990). 

Pulsed tissue Doppler has been used to analyse 
myocardial left ventricular wall motion abnormalities in several 
cardiac pathologies and also appears suitable for assessing 
changes of right ventricular longitudinal function due to arterial 
hypertension (Zlatanovic et al., 1999; Galderisi et al., 1999). 
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AIM OF THE STUDY 
he aim of this study is to analyse impact of systemic 
arterial hypertension on right ventricular function by tissue 

doppler echocardiography. 
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Chapter (1) 

HYPERTENSION 
ypertension is a chronic medical condition in which the 
systemic arterial blood pressure is elevated. It is 

classified as either primary (essential) or secondary. About 90–
95% of cases are termed "primary hypertension", which refers 
to high blood pressure for which no medical cause can be 
found. The remaining 5–10% of cases (secondary hypertension) 
are caused by other conditions that affect various systems in the 
body (Carretero et al., 2000). 

Epidemiology: 

In the year 2000 it is estimated that nearly one billion 
people or ~26% of the adult population have hypertension 
worldwide. It was common in both developed (333 million) and 
undeveloped (639million) countries. However rates vary 
markedly in different regions with rates as low as 3.4% (men) 
and 6.8% (women) in rural India and as high as 68.9% (men) 
and 72.5% (women) in Poland (Kearney et al., 2005). 

In 1995 it is estimated that 43 million people in the 
United States had hypertension or were taking antihypertensive 
medication, almost 24% of the adult population. The 
prevalence of hypertension in the United States is increasing 
and reached 29% in 2004 (Ostchega et al., 2007). 
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Rates increase with age, and is greater in the southeastern 
United States. Hypertension is more prevalent in men (though 
menopause tends to decrease this difference) and those of low 
socioeconomic status (Carretero et al., 2000). 

The most common cause of secondary hypertension is 
primary aldosteronism. The incidence of exercise hypertension 
is reported to range from 1–10% (Klaus et al., 1987). 

Classification of hypertension: 

 According to JNC 7 hypertension guidlines 
(2013) , it is classified to: 

1) Normal blood pressure: systolic blood pressure below or 
equal to 120 mm Hg and diastolic blood pressure below 
or equal to 80 mm Hg. 

2) Prehypertension: systolic blood pressure of 120-139 mm 
Hg or diastolic blood pressure of 80-89 mm Hg. 

3) Stage I hypertension: systolic blood pressure of 140-159 
mm Hg or diastolic blood pressure of  90-99 mm Hg. 

4) Stage II hypertension: systolic blood pressure more than 
or equal to 160 mm Hg or diastolic blood pressure more 
than or equal to 100 mmHg. 

Isolted systolic hypertension: systolic pressure 
≥140mHg, diastolic pressure <90 mmHg (Catherine et al., 
2007). 
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Individuals older than 50 years are classified as having 
hypertension if their blood pressure is consistently at least 140 
mmHg systolic or 90 mmHg diastolic. Patients with blood 
pressures higher than 130/80 mmHg with concomitant presence 
of diabetes mellitus or kidney disease require further treatment 
(Chobanion et al., 2003). 

Hypertension is also classified as resistant if medications 
do not reduce blood pressure to normal levels. 

Exercise hypertension is an excessively high elevation in 
blood pressure during exercise. Exercise hypertension may 
indicate that an individual is at risk for developing hypertension 
at rest (Jette et al., 1987). 

  

Figure (1): Shows differance in blood pressure classification between 
JNC 6 and 7 (Chobanian et al., 2003). 
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 While according to JNC 8 (2014 hypertension 
guidelines): 

Definitions of hypertension and prehypertension not 
addressed, but thresholds for pharmacologic treatment were 
defined (Paul et al., 2014 evidence based guideline for the 
management of high blood pressure in adults 2014). 

 

Table (1): Shows comparison between JNC 7 and JNC 8 
recommendations for hypertension (Paul et al., 
2014). 
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 While according to egyptian hypertension 
guidelines 2014 definition and classification of 
hypertension is as the following: 

o Normal : < 140 And/or  <90 

o High normal: 140–149  And/or  90–94 

o Mild hypertension: 150–159  And/or  95–99 

o Moderate hypertension: 160–179  And/or  100–109 

o Severe hypertension:  ≥180  And/or  ≥110 

o Isolated systolic hypertension: ≥ 160 And <90 

- BP must be measured in a standardized fashion using 
a properly validated, well maintained and recently 
calibrated device. 

- Blood pressure is variable. The diagnosis of 
hypertension should be based on multiple BP 
measurements taken on several separate occasions. 

- Cut-off point for defining hypertension during office 
measurement is 140/90–150/95 mmHg, while for 
average home readings and for daytime ambulatory 
blood pressure (ABP) is 130/85 mmHg. 

(Egyptian Guidelines of Hypertension et al., 2014) 
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Causes of hypertension: 

Essential hypertension is the most prevalent hypertension 
type. Although no direct cause has identified itself, there are 
many factors such as sedentry lifestyle, stress, obesity, salt 
sensitivity, alcohol intake, vitamin D deficiency, and potassium 
deficiency that increase the risk of developing hypertension 
(Lee et al., 2008). 

Risk also increases with aging, some inherited genetic 
mutations, and having a family history of hypertension. An 
elevation of renin, is another risk factor, as is sympathetic 
nervous system overactivity. Insulin resistance which is a 
component of syndrome X, or the metabolic syndrome is also 
thought to contribute to hypertension. Recent studies have 
implicated low birth weight as a risk factor for adult essential 
hypertension (Rahmouni et al., 2005). 

Secondary hypertension by definition results from an 
identifiable cause. This type is important to recognize since it's 
treated differently than essential hypertension, by treating the 
underlying cause of the elevated blood pressure (Dodt et al., 
2009). 

Many conditions cause hypertension, some are common 
and well recognized secondary causes such as Cushing's 
syndrome, which is a condition where the adrenal glands 
overproduce the hormone cortisol. In addition, hypertension is 
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caused by other conditions that cause hormone changes such as 
hyperthyroidism, hypothyroidism and certain tumors of the 
adrenal medulla (e.g., pheochromocytoma) (Dodt et al., 2009). 

Other common causes of secondary hypertension include 
kidney disease, obesity/metabolic disorder, preeclampsia during 
pregnancy, the congenital problem know as coarctation of the 
aorta, and certain prescription and illegal drugs (Sayk et al., 
2009). 

Pathophysiology: 

 

Figure (2): A diagram explaining factors affecting arterial pressure. In 
essential hypertension cardiac output is raised early in the disease course, 
with total peripheral resistance normal; over time Cardiac output drops to 
normal levels but TPR is increased (Carretero et al., 2000). 
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Three theories have been proposed to explain this: 

1. Inability of the kidneys to excrete sodium, resulting in 
natriuretic factors such as Atrial Natriuretic Factor being 
secreted to promote salt excretion with the side effect of 
raising total peripheral resistance. 

2. An overactive Renin-angiotensin system leads to 
vasoconstriction and retention of sodium and water. The 
increase in blood volume leads to hypertension (Pimenta 
et al., 2009). 

3. An overactive sympathetic nervous system, leading to 
increased stress responses (Takahashi et al., 2008). 

It is also known that hypertension is highly heritable and 
polygenic (caused by more than one gene) and a few candidate 
genes have been postulated in the etiology of this condition 
(Sagnella et al., 2006). 

Recently, work related to the association between 
essential hypertension and sustained endothelial damage has 
gained popularity among hypertension scientists. It remains 
unclear however whether endothelial changes precede the 
development of hypertension or whether such changes are 
mainly due to long standing elevated blood pressures (Pimenta 
et al., 2009). 
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Signs and symptoms: 

Mild to moderate essential hypertension: it is 
asymptomatic disease (Pitts et al., 1998). 

Accelerated hypertension: Accelerated hypertension is 
associated with headache, drowsiness, confusion, vision 
disorders, nausea, and vomiting. These symptoms are referred 
to as hypertensive encephalopathy, which is caused by severe 
small blood vessel congestion and brain swelling, which is 
reversible if blood pressure is lowered (Papadakis et al., 2008). 

Some signs and symptoms are especially important in 
newborns and infants such as failure to thrive, seizures, 
irritability, lack of energy, and difficulty in breathing. In 
children, hypertension can cause headache, fatigue, blurred 
vision, epistaxis and facial paralysis (Edwin et al., 2010). 

Secondary hypertension: Some additional signs and 
symptoms suggest that the hypertension is caused by disorders 
in hormone regulation.  

Hypertension combined with obesity distributed on the 
trunk of the body, accumlated fat on the back of the neck 
('buffalo hump'), wide purple marks on the abdomen 
(abdominal striae), or the recent onset of diabetes suggests that 
an individual has a hormone disorder known as Cushing's 
syndrome (Dodt et al., 2009). 
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Hypertension caused by other hormone disorders such as 
hyperthyroidism, hypothyroidism, or growth hormone excess 
will be accompanied by additional symptoms specific to these 
disorders. For example, hyperthyrodism can cause weight loss, 
tremors, heart rate abnormalities, reddening of the palms, and 
increased sweating (Lee et al., 2010). 

Signs and symptoms associated with growth hormone 
excess include coarsening of facial features, protrusion of the 
lower jaw, enlargement of the tongue, excessive hair growth, 
darkening of the skin color, and excessive sweating. Other 
hormone disorders like hyperaldosteronism may cause specific 
symptoms such as numbness, excessive urination, excessive 
sweating, electrolyte imbalances and dehydration, and elevated 
blood alkalinity (Chrousos et al., 2009). 

Pregnancy: Hypertension in pregnant women is known 
as preeclampsia, which can progress to a life-threatening 
eclampsia. Eclampsia lead to the appearance of protein in urine, 
generalized swelling, and severe seizures which may be 
proceded by nausea, vomiting, and vision loss (Gibson et al., 
2009). 

Complication: 

Hypertension is the most important risk factor for death 
in industrialized countries. It leads to: 
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-  Hardening of arteries (Riccioni et al., 2009), and thus 
predisposes individuals to heart diseases (Agabiti-Rosei et 
al., 2008). Types of heart disease that may occur is 
myocardial infarction, heart failure, left ventricular 
hypertrophy. 

-  Peripheral vascular disease is evident (Singer et al., 2008) 

-  Strokes (White et al., 2009). 

-  Hypertensive retinopathy. 

-  Hypertensive nephropathy (Zeng et al., 2009) 

Also hypertensive encephalopathy can occur if blood 
pressure is very high (Papadakis et al., 2008). 

Diagnosis: 

Hypertension is generally diagnosed on the basis of a 
persistently high blood pressure. Usually this requires three 
separate sphygmomanometer measurements at least one week 
apart. Initial assessment of the hypertensive patient should 
include a complete history and physical examination. 
Exceptionally, if the elevation is extreme, or if symptoms of 
organ damage are present then the diagnosis may be given and 
treatment started immediately (Luma et al., 2006). 

Once the diagnosis of hypertension has been made, 
physicians will attempt to identify the underlying cause based 
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on risk factors and other symptoms, if present (Carretero et al., 
2000). 

Secondary hypertension is more common in 
preadolescent children, with most cases caused by renal 
disease. Primary or essential hypertension is more common in 
adolescents and has multiple risk factors, including obesity and 
a family history of hypertension (Luma et al., 2006). 

Laboratory tests can also be performed to identify 
possible causes of secondary hypertension, and determine if 
hypertension has caused damage to the heart, eyes, and/or the 
kidneys. Additional tests for Diabetes and high cholesterol 
levels are also usually performed because they are additional 
risk factors for the development of heart disease require 
treatment (Carretero et al., 2000). 

 Tests typically performed are classified as 
follows: 

1- Kidney: microscopic urine analysis, proteinuria, serum 
BUN and/or creatinine. 

2-  Endocrine: serum Na, potassium, calcium,TSH 

3-  Metabolic: total cholesterol, HDL, LDL, cholesterol, 
triglycerides and fasting blood sugar. 

4-  Others: Hematocrite, ECG, chest Radiograph (Padwal et 
al., 2007). 


