Pathogenesis of Hypertension
HTN is a persistent elevation of systolic and/or diastolic BP.

25% of US adults have HTN.  

HTN is directly correlated with CVD and ESRD.

Blood pressure = CO x Peripheral Resistance

So HTN is caused by increased CO or Peripheral Resistance.

1.  Increased CO:


--increased preload (increased ECF due to salt retention)

--increased heart contractility or heart rate (sympathetic nervous system activity)
2.  Increased Peripheral Resistance

--arteriolar vasoconstriction or remodeling
95% of HTN is “primary” or “essential” and has no definable cause.  Involves cardiac output, 
peripheral resistance, RAA system, sympathetic activity.

**Most patients with primary HTN have normal CO but increased peripheral resistance, especially 
at the arterioles.  Prolonged constriction of arterioles induces irreversible thickening.
--The RAA system is active, causing vasoconstriction, salt retention, and water retention
--Sympathetic activity increases CO, vasoconstriction, and water retention.  Sympthetics help 
start HTN but aren’t very involved in maintenance of HTN.
--Endothelin is a potent vasoconstrictor that causes HTN, especially if secreted by a tumor.

HTN is inherited primarily at the kidneys, due to abnormal sodium retention.  
HTN is influenced by environmental factors such as diet, obesity, and alcohol.
5% of HTN is “secondary” 

--Endocrince diseases include hyperaldosteronism (Cushing Syndrome) and adrenal hyperplasia.  
Pheochromocytoma will also cause HTN, by excessive catecholamine production.
--Cardiovascular diseases include congenital aortic coarctation and vasculitis.
--Neurologic diseases include sleep apnea

--Genetic causes of secondary HTN include Liddle’s Syndrome (overactive EnaC).
--Kidney diseases causing secondary HTN include glomerulonephritis and renal artery stenosis.

Renal artery stenosis causes decreased renal perfusion so RAA system is highly active.

Hypercoagulation in HTN
Although HTN causes high pressures, its main complications (stroke and MI) are thrombotic, not 
hemorrhagic.  This is the “thrombotic paradox.” 
Pathology of Hypertensive Nephrosclerosis

Hypertension ranks second only to diabetes as the cause of ESRD.

--Primary (essential) HTN is multifactorial and idiopathic.  More common in blacks.

--Secondary HTN is usually due to renal disease (glomerulonephritis or FSGS glomerulosclerosis) 
or to renal artery stenosis.

Glomerulonephritis activates the RAA system which causes hypertension.

Hypertensive damage to the kidney is called “hypertensive nephrosclerosis.”

Malignant HTN is diastolic >130 along with retinal hemorrhage, exudates, and papilledema.

Pathology of HTN Nephrosclerosis
Gross:
kidneys appear small, with narrow cortex.  Capsules do not strip away easily.  Capsules 
are granular rather than smooth.  Cysts may be present.

Arterioles:  hyaline arteriosclerosis is thickening/narrowing of vessels.  Vessel walls are full of 
reddish hyaline and ECM proteins produced by smooth muscle cells.  Hyaline may 
eventually replace smooth muscle.
Glomeruli:  globally sclerotic.  Glomeruli appear as reddish balls of acellular material.  Nasty.

Tubules:  tubular atrophy and interstitial fibrosis, usually around sclerotic glomeruli.
Malignant Nephrosclerosis
Symptoms will include nephrotic proteinuria, hematuria, and renal insufficiency (high creatinine).

Scarring will be irreversible without rapid aggressive treatment of HTN.

Kidneys will grossly reveal petechial hemorrhages and a granular surface.
**Mucoid intimal hyperplasia (“onion-skinning”) is the narrowing of the lumen with concentric 
layers of elastic lamina, and smooth muscle cells.  This looks exactly like scleroderma!
Glomeruli are collapsed and wrinkled.  There may be fibrinoid necrosis and fibrin thrombi 
within the capillary lumens.  Endothelial cells may be separated from the GBM, as with 
other thrombotic microangiopathies (HUS, TTP).

Renal Artery Stenosis
Usually caused by occlusion of one renal artery by atherosclerotic plaque.  More common in women.

If not by atherosclerosis, it will be caused by fibromuscular dysplasia that thickens the vessel wall.
RAA system will be active, and patients will be resistant to anti-hypertensive drugs.

ACE inhibitors will help a little, but angioplasty is the main treatment.

The predominant feature is tubular atrophy.  Glomeruli are normal.




     *Contralateral kidney will show hypertensive 




        nephrosclerosis, and may shrink and scar.

(Raymond removed image showing this.)
