PATHOLOGY 425

PATHOLOGY OF HYPERTENSION

Dr. J.E. Dimmick

1.
What you should know when finished this lecture:

1.1
The determinants of blood pressure and hence the potential mechanisms of hypertension.

1.2
The causes of hypertension.

1.3
The vascular and visceral pathology caused by hypertension.

1.4
The pathogenetic mechanisms.

2.
Definitions:

Blood pressure ‑ cardiac output x total peripheral resistance.  Peripheral resistance is directly proportional to length of system + viscosity of fluid in system + inversely proportional to radius of system.  Factors influencing cardiac output are blood volume, heart rate and contractility.  Factors affecting peripheral resistance are the neural and humoral vasoconstrictors and dilators, and local autoregulators.

Hypertension ‑ is arbitrarily defined as diastolic pressure greater than 90 mm Hg and systolic greater than 140 mm Hg.  These are based on population statistics: one must allow for individual variations and transient environmental factors which elevate B.P.

Vascular hypertension ‑ is common; is not a disease confined to adults but is seen in infancy and childhood; it has special significance in pregnancy (toxemia or eclampsia).

Hypertension may be systolic as seen in conditions with increased stroke volume or decreased distensibility of arterial tree; or may be diastolic in which both diastolic and systolic are raised and hence the mean arterial pressure is elevated.  Diastolic pressure elevation is more important clinically.

Hypertension may be benign or malignant (accelerated) when at least retinopathy is present and diastolic > 130 mmHg.

Vascular hypertension may occur in other systems.  e.g. portal hypertension, pulmonary hypertension.

3.
Etiologic classification of hypertension:

3.1
Primary (essential) hypertension.  Is idiopathic, accounts for  90% of hypertensive patients.

3.2
Secondary hypertension, ~10% of patients.

3.2.1
Renal diseases; commonest of the secondary groups;  divided into renal parenchymal and renal vascular causes.

Renal parenchymal (chronic pyelonephritis;  glomerulonephritis;  polycystic disease, diabetic renal disease, collagen diseases).

Renal Vascular causes (70% are due to atherosclerotic narrowing of renal artery orifice;  other causes include thromboemboli, fibromuscular dysplasia).

3.2.2
Endocrine diseases.

Adrenal cortex ‑ Cushing Syndrome, Conn Syndrome.

Adrenal medulla ‑ pheochromocytoma.

Thyroid ‑ thyrotoxicosis (systolic only).

Pituitary ‑ acromegaly.

3.2.3
"Mechanical"

Hyperviscosity ‑ polycythemia;

Obstruction ‑ coarctation.

3.2.4
Neurogenic disorders

psychogenic, increased intracranial pressure.
4.
Pathogenesis of hypertension.

Expanded blood volume (reduced GFR;  mineralocorticoid) ‑----------- 
Renal parenchymal,

vascular,

Endocrine

    
Renin angiotensin system activation -------------------------------------------Renal vascular,

Malignant hypertension

Mineralocorticoids increase (primary or secondary) ------------------------Endocrine,

renal vascular

    
Sympathetic nervous system activation ---------------------------------------Endocrine;

neurogenic

Antihypertensive activity decreased (renal & atrial natriuretuc) --------- renal parenchymal;

primary type.

Arteriolar wall, increased sensitivity to vasoactive substances ----------primary and secondary types
    
Dietary, hereditary, racial factors ------------------------------------------------
primary and (?) secondary types.

5.
Pathology caused by hypertension:

5.1
Heart ‑ hypertensive heart disease (HHD) is characterized by concentric left ventricular hypertrophy (in the absence of aortic valve disease).  Heart failure may occur.

‑
Hypertension accelerates the development of atherosclerosis and IHD (ischemic heart disease).

5.2
Large vessels ‑ atherosclerosis is accelerated, with all complications;  dissecting aneurysms may occur.

5.3
Small vessels (arterioles) ‑ arteriolosclerosis occurs in two forms corresponding to "benign" and "malignant" hypertension.

Hyaline arteriolosclerosis, in benign hypertension arises from accumulation of plasma protein and extracellular matrix in the vessel wall.  Is slowly progressive, narrows the lumen and may cause minor ischemia.  This arteriolopathy occurs also in diabetes and aging.

Hyperplastic arteriolosclerosis occurs in malignant (accelerated) hypertension due to vessel wall reaction to high pressures and/or spasm.  "Onion skin" appearance due to increase in basement membrane and smooth muscle proliferation.  Necrosis of vessel wall, thrombosis, hemorrhage and exudation may be superimposed (necrotizing arteriolitis).

5.4
Brain (see brain lectures to follow)

In summary, the following occurs:

Intracerebral hemorrhage, from rupture of small aneurysms (Charcot‑Bouchard) at vessel bifurcations.

Lacunae, from occluded arterioles.

Hypertensive encephalopathy, in malignant hypertension necrotic arterioles give rise to small hemorrhages and edema.

Ischemic lesions secondary to accelerated atherosclerosis.

5.5
Eye ‑ the retina should be examined to grade the severity of arteriolar pathology.  Lesions include arteriolar narrowing, hemorrhages, exudates, edema, and papilledema.

5.6
Kidney ‑ the pathology corresponds to the severity of hypertension.

Benign nephrosclerosis ‑ hyaline arteriolosclerosis is accompanied by progressive glomerular sclerosis (ischemic), tubular atrophy and interstitial fibrosis.  The kidney loses bulk and develops a granular surface.  Deep scars not seen unless pyelonephritis also present.

Malignant nephrosclerosis ‑ hyperplastic arteriolosclerosis with necrosis may occur alone or be superimposed on the benign lesions (as in a case of benign hypertension with acceleration of disease).  There is often necrosis of capillary tuft and afferent arteriole.  Tubules become atrophic, some contain casts.  The interstitium is edematous.  The kidneys are enlarged, have a smooth capsule and petechiae over the surface.

Renal function not usually abnormal in benign nephrosclerosis but reserve of renal function is compromised.  Renal failure commonly occurs in malignant nephrosclerosis.

6.
References:  Robbins; Rubin & Farber.
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