Hypertension - Introduction

· Silent Killer – painless – complications
· Leading  risk factor – MI & Stroke
· Complications alert to diagnosis but late…
· Hypertension: Definition: a sustained diastolic pressure more than 90 mm Hg or a sustained systolic pressure in excess of 140 mm Hg.

· Hypertension is an important risk factor in:

· Coronary heart disease.

· Cerebrovascular accidents.

· May lead to:

· Congestive heart failure.

· Aortic dissection.

· Renal failure.

Classification: based on etiology/cause 

I. Primary/Essential Hypertension (95%)
II. Secondary Hypertension (5-10%)

Renal

Glomerulonephritis 




Renal artery stenosis 




Adult polycystic disease

                                Chronic renal disease, renin producing tumors.      


Endocrine 
Cushing S., Thyrotoxicosis 




Myxdema, 




Pheochromocytoma 





Acromegaly 


Vascular
Coarctation of Aorta


Neurogenic 
Psychogenic,  Intracranial pressure

Classification based on clinical features. 

· Benign:

· Modest level.

· Fairly stable over years to decades.

· Compatible with long life.

· Malignant(5%):

· Rapidly rising blood pressure.

· Severe hypertension (diastolic>120)

· Renal failure.

· Retinal hemorrhages and exudates (w/wo papilledema). 

· Leads to death in 1 or 2 years if untreated.
            Hypertension-Risk factors

· Genetics- family history

· Diet-high intake of sodium

· Lifestyle-stressful

· Weight- obesity

· Alcohol-increased intake

· Oral contraceptives

Hypertension: Pathogenesis

· Blood pressure:

BP = Cardiac Output  x  Peripheral Resistance

Regulation of BP 

BP = Cardiac Output x Peripheral Resistance
· Endocrine Factors 

· Renin, Angiotensin, ADH, Aldosterone 

· Neural Factors

· Sympathetic & Parasympathetic

· Blood Volume

· Sodium, Mineralocorticoids 

· Cardiac Factors

· Heart rate & Contractility 

            Etiology 

I- Secondary HT:  

(Known abnormal control)

II- Essential HT 

(Multifactorial etiology) 

· Increased peripheral resistance (sympathetic tone)

· Stress , hormonal, neural

· Genetic, familial, life style

         Postulated mechanisms of Essential Hypertension

1.Defect in sodium excretion

2.Defect in cell membrane function:

   -Na/Ca transport

   -Increased vasoconstrictive response

3.Increased sympathetic response  

Malignant Hypertension 

· Rapidly progressive often leads to  end organ damage.

· May complicate any type of HTN 

· Widespread arterial necrosis and thrombosis 

· Rapid development of renal failure 

· Hypertensive encephalopathy 

· Left ventricular failure 
Morphology of Hypertension
· Large Blood Vessels (Macroangiopathy) 

· Atherosclerosis. HT is a major risk factor in AS. 

· Small Blood Vessels (Microangiopathy) 

· Arteriolosclerosis  ,
1)Hyaline arteriolosclerosis:

· Can also be seen in elderly without hypertension and in diabetic patients.

· Leads to benign nephrosclerosis due to diffuse renal ischemia.

2)Hyperplastic arteriolosclerosis:

· Characteristic of malignant hypertension.May be associated with necrotizing arteriolitis
Organ damage:
· Heart

· LVH, Hypertensive cardiomyopathy   

· Kidney

· Benign nephrosclerosis 

· Eyes 

· Hypertensive retinopathy is especially seen in malignant hypertension.
· Brain 

· Haemorrhage, infarction 

Heart in Hypertension

Clinically: 

· Early: no symptoms (chest x-ray, echo-, electro-cardiography).

· Late: heart failure, symptoms and signs of ischemic heart disease. 

SYSTEMIC (LEFT-SIDED) HYPERTENSIVE HEART DISEASE
· In hypertension, hypertrophy of the heart is an adaptive response to pressure overload that can lead to myocardial dysfunction, cardiac dilation, CHF, and sudden death. 
· Morphology. Hypertension induces left ventricular pressure overload hypertrophy without dilation of the left ventricle. The thickening of the left ventricular wall  and increase in the weight of the heart and  increase in the overall cardiac size. In time, the increased thickness of the left ventricular wall imparts a stiffness that impairs diastolic filling. This often induces left atrial enlargement

Depending on the severity, duration, and underlying basis of the hypertension, and on the adequacy of therapeutic control, the patient may 

(1) enjoy normal longevity and die of unrelated causes,
 (2) develop progressive IHD owing to the effects of hypertension in potentiating coronary atherosclerosis, 

(3) suffer progressive renal damage or cerebrovascular stroke, 

(4) experience progressive heart failure. 

· The risk of sudden cardiac death is also increased. Effective control of hypertension can prevent or lead to regression of cardiac hypertrophy and its associated risks.

NOTE : Pulmonary (right sided)hypertensive heart disease (COR PULMONALE)
· Cor pulmonale, as pulmonary HHD is frequently called, consists of right ventricular hypertrophy, dilation, and potentially failure secondary to pulmonary hypertension caused by disorders of the lungs or pulmonary vasculature. Pulmonary HHD is the right-sided counterpart of left-sided (systemic) HHD. 
Examples of complications of Hypertension

· Subarachnoid Haemorrhage

· Cerebral Hemorrhage

· Lacunar InfarctBenign 
Nephrosclerosis

· Cerebral Infarction
· Hypertensive Retinopathy:

Factors Indicating Adverse Prognosis in Hypertension

Black  race

Younger  age

Male  sex

Persistent  diastolic pressure > 115 mm Hg

Smoking 

Diabetes  mellitus

Hypercholesterolemia 

Obesity 

Excess  alcohol intake

Organs commonly  damaged include cardiac, eyes, renal and CNS. 

