
Hypertension 
 
 

Definition=sustained elevation of blood pressure 
 

• BP affected by site chosen, body position, patient activity, BP cuff  
• >140 systolic, >90 diastolic 

 
BP= CO    x     SVR 
 Heart rate    Autonomic nervous system 
 Contractility    Fluid balance 
 Fluid balance  
                    Neural and humoral factors contribute to both 
 
Therefore, HTN results from altered homeostatic set point  

• sustained, abnormal increase in vascular tone (SVR) 
• altered cardiac output 

 
Essential Hypertension (idiopathic, primary) 

• Intrinsically aberrant vascular tone/resistant (accounts for 95% of HTN) 
• Neuroendocrine/neurohumoral disease, abnormal homeostatic set point 

 
Secondary Hypertension 

• Due to an identifiable factor (only 5% of HTN) 
o Renal disease (acute GN, CRF, polycystic disease, renal a. stenosis, 

vasculitis, renal tumors) 
o Endocrine (Adrenocortical disease (Cushing’s and insulin resistance), 

exogenous hormones, pheochromocytoma, acromegaly, hypo- and 
hyperthyroidism, pregnancy) 

o Cardiac (coarct of aorta, PAN, increased intravascular volume, increased 
CO) 

o Neurologic (psych, increased ICP, sleep apnea, acute stress) 
 
Mechanism of Hypertension: 
 
 

 
 
 
 

 
 

 
 
 
 



Goldblatt kidney 
Reduced blood flow to one renal artery (due to aneurysm, stenosis, tumor, embolus, 

fibromusculsr dyplasia) 
↓ 

Stenosed artery experiences low flow, and produces angiotensin to increase BP and 
therefore improve flow to stenosis 

↓ 
Systemic BP increases, and stenosed artery experiences improved flow 

↓ 
Non-stenosed artery and rest of body also experience effects of increased pressure 

 
HTN Damage 
I. Left ventricular hypertrophy 

-Heart has higher pressures to pump against, so must work harder 
-More LV strain→ “gene expression” → LV hypertrophy 
-Greater muscle mass can perform greater workload 
-But, this increases nutrient, blood flow, and oxygen demand→more vulnerable     
  to ischemia, less fillable space 

 
II. Blood vessels 

-Higher systolic pressure→more strain on vessels→vascular smooth muscle   
  hypertrophy→media of vessel hypertrophies 
-Higher pressure also causes endothelial damage→accelerated atherosclerosis and   
  aneurysm formation 

 
III. Brain 

- Higher systolic pressure→more strain on vessels→vascular smooth muscle   
  hypertrophy→media of vessel hypertrophies 
-Accelerated atherosclerosis 
-More aneurysms and CVAs, tend to be hemorrhagic in nature 
 *especially lenticulostriate arteries which supply basal ganglia; and pons* 

 
IV. Kidney 
 -Medial hypertrophy 
 -Accelerated atherosclerosis→renal artery stenosis. . .etc. 
 -Arteriolosclerosis→glomerulosclerosis and tubular atrophy  

  (arteriolonephrosclerosis) 
-self-perpetuating process 

 
V. Retina 
 -medial hypertrophy 
 -accelerated atherosclerosis 
 -endothelial injury 
 -aneurysms 
 


