Effect of Systemic Hypertension on End Organs

Dr. D. F. Hardwick- Pathology

A. CARDIOVASCULAR PATHOLOGY

Systemic hypertension defined as a blood pressure over 140/90 (NIH, National Heart, Lung, and Blood Institute) has significant structural impacts on both the heart and blood vessels.

A. The Heart:
1.   Gross Cardiac Pathology - This impact is primarily left

ventricular hypertrophy with typically a small ventricular       

lumen (concentric hypertrophy) and thickened septal and 

lateral walls.

2. Microscopic Cardiac Pathology - shows initially large myocytes with large multiploid nuclei.  Later on the cardial architecture shows more heterogeneity of myocytes, the presence of fibrosis as the heart begins to decompensate.

3. Myocardial Blood Supply Demand - is increased due to hypertrophy while at the same time coronary arteries are damaged due to atherosclerotic degeneration and arteriolar injury.

B. The Blood Vessels

Hypertensive changes in the blood vessels shows accentuation of Atherosclerotic vascular disease.  Additionally, small muscular blood vessels demonstrate “hyperplastic” changes and “necrotizing” changes that are seen in many tissues, especially the kidneys and other abdominal organs.  Degenerative changes related to elevated blood pressure are also seen in the aorta, brain and other systemic vasculature.

a) Ateriolar Pathology in long standing (essential) hypertension

· Arteriolar wall is thickened

· Initial muscular hypertrophy is noted

· “Onion skinning” appearance

· Adventitial cell damage

· Fibrosis around limiting fibrous cuff

· Pathology name “Hyperplastic Arteriolosclerosis”

b) Arteriolar Pathology – ‘Malignant’ hypertension – Typically seen with blood pressures above 130mm diastolic.

· Ateriolar wall, often hyperplastic, undergoes ‘fibrinoid necrosis’ or true necrosis and is subject to rupture

· Must be distinguished from ‘hyaline’ deposits often seen in blood vessels of elderly persons

· Pathology name: “Necrotizing Arteriolitis”

B. Organ System Pathology

Organ pathology may be due to hypertensive arteriolar changes due to amplifier effect of hypertension on other pathologies.

Arterioles throughout the body normally undergo vasomotion at the rate of 3 to 12 cycles/minute depending on the organ.  Thus, vasomotion, which provides oscillatory flooding  of peripheral capillary estuaries facilitating extracellular fluid exchange and diffusion of nutrients and metabolites to and from tissue cells, vasomotion absent in hypertension and diabetes, a disorder often found in conjunction with high blood pressure.

a) Renal Effects

· Chronic limitation of blood flow to kidneys leads to atrophy and a “chronic contracted” kidney with renal failure.

· Acute hypertensive crises may lead to renal haemorrhage and fibinoid necrosis of arterioles

b) Cardiac and Aortic Effects

· Longstanding hypertension amplifies the effects of aortic wall damage of atherosclerosis i.e.: repeated damage and healing of the aortic/muscular aterial walls, leads to deposition of lipid and destruction of the muscular elastic wall.

· This may lead to thrombi forming at the site of atherosclerotic plaque disruption with occlusion of the vessel e.g. coronary artery obstruction leading to myocardial infarction.

· Persistent hypertension may lead to dissecting aneurysm.  High pressure and rapid flow leads to medial degeneration and subsequent tear into the wall of the aorta.  The dissection usually ruptures through the wall but if the BP is dropped, salvage is possible.

c) Cerebrovascular Effects

· Acute hypertensive crises may lead to brain haemorrhages or haemorrhagic cerebrovascular disease.

· Thromboemboli from aortic vascular disease may lead to occlusive vascular disease, stroke with neuronal cell death.

Take Home Messages

1. Hypertension must be diagnosed and treated effectively to prevent predictable sequellae

2. Students should review their notes on cell death, thrombosis and embolism, wound healing, atrophy, hypertrophy and hyperplasia.

Reference:
Robbins, Pathologic Basics of Disease 

