Unit 8 - Cardiovascular and Lymphatics

Group D (Marla, Meg, Kristy and Carol)

 
You discuss with Mr. H. the damage to his heart. You want to impress upon him the other end organ damage that occurs with untreated hypertension.
 How does this damage occur? 
Hypertension:
Blood pressure is the amount of force the ejected blood from the heart exerts on the arteries within the body during contraction (systole) and relaxation (diastole). Blood pressure is expressed with two numbers like 120/60. The numerator represents the systolic number and the denominator represents the diastolic. High blood pressure (or hypertension) "is defined as a sustained elevation of systemic arterial blood pressure" (Brashers, 2006, p. 1086) which means there is too much pressure exerted against the arteries (CHEP, Blood Pressure Canada, Heart & Stroke Foundation of Canada, Canadian Hypertension Society & Société Québécoise d'hypertension artérielle, 2008). According to Brasher (2006), the normal adult BP is less than 120 mm Hg systolic and less than 80 mm Hg diastolic. Canadian Hypertension Education Program (CHEP), Blood Pressure Canada, Heart & Stroke Foundation of Canada, Canadian Hypertension Society & Société Québécoise d'hypertension artérielle (2008) indicate in their public education material that at home, most people should have a BP of less than 135/85 mm Hg. 

There are two types of hypertension; primary and secondary. Primary or idiopathic hypertension has no known cause and affects 90 %-95 % of those with hypertension (Brasher, 2006). Secondary hypertension is the result of some other disease process such as kidney disease.  Hypertension is considered the "silent killer" because it can cause severe damage without any signs or symptoms until it is too late (Blood Pressure Canada, n.d.; B.C. Health Guild, 2007). Without treatment, high blood pressure can damage the heart, brain, kidneys, and/or eyes.

Without treatment, hypertension can cause 

· Headaches 

· Vision loss  

· Strokes (cerebrovascular accidents from clots or aneurysm) 

· Heart attacks (myocardial infarctions) 

· Heart failure 

· Kidney Failure 

· Hardening of the arteries (atherosclerosis) 

· Ringing in ears (tinnitus) 

· Sexual dysfunction and dementia  

(Blood Pressure Canada, n.d.; B.C. Health Guild, 2007; Canadian Hypertension Education Program (CHEP), Blood Pressure Canada, Heart & Stroke Foundation of Canada, Canadian Hypertension Society & Société Québécoise d'hypertension artérielle, 2008; Medicine Net Com, 2007). 

How does hypertension cause organ damage?
Hypertension causes strain on the vessel walls causing the vessel to have increased cell size (hypertrophy) and increased number of cells (hyperplasia) which can cause inflammation or fibrotic tissue to form in the vessels. Also, hypertension can accelerate the buildup of plaque formation within the vessel walls (atherosclerosis)(Brashers, 2006). These vessels have thickened walls that are stiffer, inelastic, and narrowed from inflammation and/or plaque build up, increasing afterload (Kidd & Wagner, 2001). 

    Within the vessels of the heart itself, this results in stimulation of the sympathetic nervous system (SNS).  This causes the heart to have to exert more pressure to eject and circulate the blood, through increased contractility and increased heart rate (Brasher, 2006). This leads to an increased strain on the heart which makes it enlarge (hypertrophy) so that it is able to maintain adequate circulation. With increased peripheral vascular resistance the vessels become fragile from the plaque build up and inflammation. Increased activity of the SNS then causes increased production of catecholamines (epinephrine and norepinephrine) which in turn further increases the hypertension. This results in increased insulin resistance, vascular remodeling and procoagulant effects which lead to endothelial dysfunction and narrowing of the vessls and vasospasm (Brasher, 2006). Mancia, Grassi, Giannattasio, and Servavalle (1999) suggest that by decreasing the stimulation of the SNS, the end organ effects of essential hypertension, especially early on, may be somewhat mitigated.   

 

 

Listed above are the effects on the cardiac tissue and arteries. Sustained hypertension causes this type of damage to vessel walls throughout the body.  That is why the effects of hypertension can be seen in organs other than just the heart and the vessels themselves.  Some cells are more sensitive to apoptosis because of damage to cell membrane, which leads to weakening of vessel walls. Some cells undergo hyperplasia and hypertrophy to adapt to the higher pressure. Neither is good or bad on it's own, but depending on the effect on the tissue, this can lead to organ damage.  This damage can occur in the aorta, damage causes weakening of vessel wall, leading to development of aneurysms which can be life threatening.  Damage to arterioloes leads to inflammation which decreases the bloodflow to capillaries, and thus decreases the amount of oxygen and nutrients reaching tissues which leads to further tissue damage. (DeBlois, Tea, Beaudry, & Hamet, 2005). 

The kidneys are affected; high pressure damages renal arterioles which changes their ability to filter blood, and can lead to renal failure if damage is bad enough (Brashers, 2006).  

Hypertension is thought to both precede and accelerate renal arteriole damage. With high blood pressure, there is first vasoconstriction at the preglomerular vessels, as a protective response. With untreated HTN, damage accumulates causing sclerosis of the preglomerular vessels. The decreased blood flow reaching the glomerulous causes vasodilation, to increase glomerular blood flow and filtration rate. This leads to glomerular hypertension, progressive damage to glomerulous, and eventually tubular ischemia and glomerular ischemia develop leading to renal failure (Fervenza & Textor, 2007).

The brain is affected; narrowing or blocking of vessels can result in strokes or transient ischemic attacks, while the damage to the vessels can lead to weakened areas that are prone to aneurysm development (Brashers, 2006).

The eyes are affected: narrowing of vessels leads to retinal damage and blindness. (Brashers, 2006)  Narrowing or leaking of blood vessels supplying the retina or optic nerve can cause vision distortion and loss of sight (Mayo Clinic, 2007). Although the exact mechanism is not fully understood, it is thought that the hypertension leads to vasoconstriction of the retinal arterioles . This is turn causes a "disruption of the blood-retinal barriers, increased vascular permeability and secondary arteriosclerosis" (Chatterjee, S., Chattopadhya, S., Hope-Ross, M., & Lip, P.L., 2002, p. 669).
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