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Question A

According to McCance & Huether (2006) cerebrovascular disease is any abnormality of the brain caused by a pathological process in the blood vessels.  The disease is marked by a stroke, also called a cerebrovascular accident (CVA) as it interrupts the blood supply to tissue.  Stroke, or CVA outcomes can be minor and be unnoticeable, however other outcomes may cause the individual to be paralyzed on one half of their body, which is dependant on the location of the accident, and may result in a coma or death.  This disturbance in the body’s normal functioning is classed as ischemic or hemorrhagic (McCance & Huether, 2006, pg. 565) and puts the healthy tissues at risk of death due to the lack of oxygen.  

Simply stated, a stroke occurs when a blood vessel in the brain is blocked or bursts. There are two types of stroke, ischemic and hemorrhagic. Ischemic stroke involves both thrombotic and embolic strokes. (McCance & Huether, 2006, p. 565).

Thrombotic strokes start with blockages caused by thrombi formed in the arteries supplying the brain or in the intracranial vessels. The formation of cerebral thrombosis most commonly is attributed to atherosclerosis and arteritis that injure arterial walls. Thrombus formation can develop from increased coagulation. Dehydration, hypotension, and prolonged vasoconstriction can cause inadequate cerebral perfusion and increase the risk of thrombosis. Over the course of 20 to 30 years, plaques have a tendency to form at branchings and curves in the cerebral circulation. Platelets and fibrin attach to the injured arterial wall, form clots, which will eventually block the artery. The thrombus might enlarge both proximally and distally in the vessel, break apart, and travel to distant sites causing occlusion and producing a stoke. (McCance & Huether, 2006, p. 565).


Embolic stroke involves fragmentation of a thrombus formed outside the brain or in the heart, aorta, common carotid, or thorax. The embolus usually affects small vessels obstructing them at bifurcation or other narrowing points causing ischemia. An embolus may block the lumen completely or break apart and move up the vessel. Atrial fibrillation, myocardial infarction, endocarditis, rheumatic heart disease, valvular prostheses, atrial-septal defects, and disorders of the aorta, carotids, or vertebral-basilar circulation are most commonly associated with onset of embolic stroke. Air, fat, and tumors are less common contributors. (McCance & Huether, 2006, p. 565). 
Hemorrhagic stroke involves bleeding within the brain, which damages nearby brain tissue (Heart & Stroke Foundation, 2008), and develops when a collection of blood is formed in the brain, and its volume increases. Surrounding brain tissue is shifted and compressed. Rupture and seepage into the ventricular system may occur. (McCance & Huether, 2006, p. 566).  There are two main types of hemorrhagic stroke. Subarachnoid hemorrhage, which is uncontrolled bleeding between the brain and skull, and intracerebral hemorrhage, which occurs when an artery ruptures deep within the brain. (Heart & Stroke Foundation, 2008). Hypertension, ruptured aneurysms, vascular malformations, bleeding into a tumor, hemorrhage associated with bleeding disorders or anticoagulation, head trauma, illicit drug use, previous cerebral infarct, coronary artery disease, and diabetes mellitus are the most common causes and risk factors associated with a hemorrhagic stroke. (McCance & Huether, 2006, p. 566). 



Other predisposing risk factors that may induce a stroke include: (McCance & Huether, 2006, p. 565)                  





               >Arterial hypertension and both elevated systolic and diastolic blood pressures                                                                                                                                                                                                                                                  >Smoking increases the risk by 50%                                                                                 >Diabetes increases the risk of ischemic stroke by between 2.5 and 3.5 times        >Insulin resistance is also a risk factor for ischemic stroke  

                                   >Polycythemia and thrombocycythemia increase risk for ischemic stroke 
            >Presence of elevated  lipoprotein-a increases risk for ischemic stroke           >Hyperhomocysteinemia is a strong risk factor for ischemic stroke                                    >Nonrheumatic atrial fibrillation is associated with a fivefold increase in the incidence of ischemic stroke                                                                                                                >Chlamydia pneumonia can increase the risk of stroke by infecting and injuring the endothelium  

High blood pressure is the most prominent risk factor for stroke. However, stroke is twice as common in those with diabetes, with ischemic stroke being more common than hemorrhagic stroke (McCance & Huether, 2006, p. 719). According to the Canadian Heart and Stroke Foundation, diabetes increases the risk of high blood pressure, atherosclerosis (narrowing of the arteries), coronary artery disease and stroke particularly if your blood sugar levels are inadequately controlled. This can lead to circulation problems caused by damage to the blood vessels. Also, according to the American Heart Association, "The prevalence of diabetes in the United States is increasing rapidly, and individuals with diabetes are at high risk for cardiovascular disorders that affect the heart, brain, and peripheral vessels. Although CVD accompanying diabetes is on the rise, many unanswered questions remain concerning the temporal relations between diabetes and CVD, the contributions of conventional risk factors, and the role of diabetes-specific risk factors" (American Heart Association, 2002). However we do know that "increasing evidence indicates that controlling CVD risk factors will reduce onset of CVD and its complications in patients with diabetes. In the clinical management of patients with diabetes, attention must be given both to major risk factors such as cigarette smoking, hypertension, elevated LDL cholesterol and diabetic dyslipidemia, and hyperglycemia and to underlying risk factors overweight/obesity, physical inactivity, and adverse nutrition (American Heart Association, 2002).

Question B1 



What are the types of diabetic neuropathy?

Diabetic neuropathies are not a single disorder but a heterogeneous group of conditions that involves different parts of the somatic and autonomic nervous systems. Neuropathies may be focal or diffuse, proximal or distal. The focal neuropathies are either entrapment syndromes that occur in 30% of patients with diabetes, and if recognized can be treated with diuretics, splinting local steroids, and unentrapment.

Diabetic neuropathy can be classified as peripheral, autonomic, proximal, or focal. Each affects different parts of the body in various ways. Uncontrolled diabetes can lead to neuropathy involving peripheral nerves, spinal cord, cranial nerves, the brain , and the autonomic nervous system (Bullock & Rosendahl., 1992).

Question B2

Main Differences between the Neuropathies

· Peripheral neuropathy is the most common type of diabetic neuropathy. It causes pain or loss of feeling in the toes, feet, legs, hands, and arms.

· Autonomic neuropathy causes changes in digestion, bowel and bladder function, sexual response, and perspiration. It can also affect the nerves that serve the heart and control blood pressure, as well as nerves in the lungs and eyes. Autonomic neuropathy can also cause hypoglycemia unawareness, a condition in which people no longer experience the warning symptoms of low blood glucose levels.

· Proximal neuropathy causes pain in the thighs, hips, or buttocks and leads to weakness in the legs.
· Focal neuropathy results in the sudden weakness of one or more nerves or group of nerves in the body. It causes muscle weakness and pain. Any nerve in the body can be affected.
The two main types of nerve damage are:

Polyneuropathy is described as a destruction of Schwann cells, myelin, and irreversible injury to axons. Abnormal metabolites may accumulate and important substances needed for nerve cell conduction are depleted (Bullock & Rosendahl., 1992). This results in sensory and motor loss, first seen in the feet (Bullock & Rosendahl., 1992).

Mononeuropathy may be linked to infarction and ischemia. Symptoms may include motor impairment, atrophy and muscle weakness (Bullock & Rosendahl., 1992). Vascular disease may result in a lack of oxygen to peripheral nerves. 

a) Peripheral Neuropathy
According to the National Institute of Neurological Disorders and Stroke (2008), peripheral neuropathy affects the central nervous system. Peripheral neuropathy interferes with sensory feedback information, resulting in interruption of sensory messages from the body to the brain.  Singular or multiple nerve fibers may be affected as seen in mononeuropathies (damage to only one nerve), polyneuropathy (which is often seen when multiple limbs are affected) and monoeruitis muliplex (several nerves damaged). There are over 100 types of peripheral neuropathies that will go unmentioned here.

Clinical manifestation:

Symptoms may be present themselves as acute, chronic, transient, mild, or sever. Symptoms may often be symmetrical, starting at both feet, and gradually moving up both legs, then to the arms and hands (NIDDK, 2008). Clients may experience tingling, burning pricking sensation, numbness, insensitivity to pain or temperature, sharp pains or cramps, extreme sensitivity to ouch or light, loss of balance and coordination (due to foot deformities, as seen with charcot`s joint) (NIDDK, 2008). These symptoms may be worse at night. 

b) Autonomic Neuropathy

 Autonomic neuropathy can be defined as the destruction of nerve fibers of the autonomic nervous system. Autonomic neuropathy can be very dangerous as it affects the heart, and other vital organ nerves (NIDDK, 2008). Vital organ damage can be seen in the heart, digestive system, sweat glands, eyes, urinary tract and sex organs (NIDDK, 2008).

Clinical manifestation:

Heart: damage to the nerves found in the heart can result in the body not being able to regulate blood pressure and heart rate. Orthostatic hypotension as well as beat-to-beat variation may occur. There is also a diminished sympathetic cardiac drive (Bullock & Rosendahl, 1992). 

Sweat Glands: Nerve damage can prevent sweat glands from functioning properly, resulting in the bodies inability to regulate temperature (NIDDK, 2008). Clients may suffer from profuse sweating at night.

Urinary tract: Nerve damage results in the bladder not being able to empty, this can promote the growth of bacteria, thereby resulting balder and kidney infections (NIDDK, 2008). 

Eyes: Nerve damage results in light sensitivity due to the pupils not being able to dilate or contract (NIDDK, 2008). Client may complain of light sensitivity and eye pain. 

Digestive system: Nerve damage can result in gatroporesis (the stomach is delayed in emptying its contents). Clients may complain of; constipation, nausea, a sense of fullness, heartburn, and vomiting (NIDDK, 2008). 

c) Proximal Neuropathy

Proximal neuropathy, sometimes called lumbosacral plexus neuropathy, femoral neuropathy, or diabetic amyotrophy, starts with pain in the thighs, hips, buttocks, or legs, usually on one side of the body. This type of neuropathy is more common in those with type 2 diabetes and in older adults with diabetes.

Clinical Manifestation

 
Proximal neuropathy causes weakness in the legs and the inability to go from a sitting to a standing position without help. Treatment for weakness or pain is usually needed. The length of the recovery period varies, depending on the type of nerve damage.

d) Focal Neuropathy

Focal neuropathy appears suddenly and affects specific nerves, most often in the head, torso, or leg. 

Clinical manifestation

· inability to focus the eye

· double vision

· aching behind one eye

· paralysis on one side of the face, called Bell’s palsy

· severe pain in the lower back or pelvis

· pain in the front of a thigh

· pain in the chest, stomach, or side

· pain on the outside of the shin or inside of the foot

· chest or abdominal pain that is sometimes mistaken for heart disease, a heart attack, or appendicitis

Focal neuropathy is painful and unpredictable and occurs most often in older adults with diabetes. However, it tends to improve by itself over weeks or months and does not cause long-term damage.

People with diabetes also tend to develop nerve compressions, also called entrapment syndromes. One of the most common is carpal tunnel syndrome, which causes numbness and tingling of the hand and sometimes muscle weakness or pain. Other nerves susceptible to entrapment may cause pain on the outside of the shin or the inside of the foot (Will et. al, 1998).

How to prevent diabetic neuropathies

The best way to prevent neuropathy is to keep your blood glucose levels as close to the normal range as possible. Maintaining safe blood glucose levels protects nerves throughout your body.

Foot Exams

‘Experts recommend that people with diabetes have a comprehensive foot exam each year to check for peripheral neuropathy. People diagnosed with peripheral neuropathy need more frequent foot exams. A comprehensive foot exam assesses the skin, muscles, bones, circulation, and sensation of the feet. Your doctor may assess protective sensation or feeling in your feet by touching your foot with a nylon monofilament—similar to a bristle on a hairbrush—attached to a wand or by pricking your foot with a pin. People who cannot sense pressure from a pinprick or monofilament have lost protective sensation and are at risk for developing foot sores that may not heal properly. The doctor may also check temperature perception or use a tuning fork, which is more sensitive than touch pressure, to assess vibration perception’ (Vinik, 2004. p. 18)

Other Tests

The doctor may perform other tests as part of your diagnosis.

· Nerve conduction studies or electromyography are sometimes used to help determine the type and extent of nerve damage. Nerve conduction studies check the transmission of electrical current through a nerve. Electromyography shows how well muscles respond to electrical signals transmitted by nearby nerves. These tests are rarely needed to diagnose neuropathy.

· A check of heart rate variability shows how the heart responds to deep breathing and to changes in blood pressure and posture.

· Ultrasound uses sound waves to produce an image of internal organs. An ultrasound of the bladder and other parts of the urinary tract, for example, can show how these organs preserve a normal structure and whether the bladder empties completely after urination.

Foot Care

People with neuropathy need to take special care of their feet. The nerves to the feet are the longest in the body and are the ones most often affected by neuropathy. Loss of sensation in the feet means that sores or injuries may not be noticed and may become ulcerated or infected. Circulation problems also increase the risk of foot ulcers.

More than half of all lower-limb amputations in the United States occur in people with diabetes—86,000 amputations per year. Doctors estimate that nearly half of the amputations caused by neuropathy and poor circulation could have been prevented by careful foot care.

Follow these steps to take care of your feet:

· Clean your feet daily, using warm—not hot—water and a mild soap. Avoid soaking your feet. Dry them with a soft towel and dry carefully between your toes.

· Inspect your feet and toes every day for cuts, blisters, redness, swelling, calluses, or other problems. Use a mirror—laying a mirror on the floor works well—or get help from someone else if you cannot see the bottoms of your feet. Notify your health care provider of any problems.

· Moisturize your feet with lotion, but avoid getting the lotion between your toes.

· After a bath or shower, file corns and calluses gently with a pumice stone.

· Each week or when needed, cut your toenails to the shape of your toes and file the edges with an emery board.

· Always wear shoes or slippers to protect your feet from injuries. Prevent skin irritation by wearing thick, soft, seamless socks.

· Wear shoes that fit well and allow your toes to move. Break in new shoes gradually by first wearing them for only an hour at a time.

· Before putting your shoes on, look them over carefully and feel the insides with your hand to make sure they have no tears, sharp edges, or objects in them that might injure your feet.

· If you need help taking care of your feet, make an appointment to see a foot doctor, also called a podiatrist.

Relationship to Mr. C’s diagnosis

There are several other types of neuropathy but none are relevant to Mr Cs case. Listed bellow are another two possibilities.

Other forms of neuropathy that maybe related to Mr Cs are Cancer and diet related. Mr. C has once again been diagnosed with cancer. It is possible that Mr C is experiencing numbness due to a tumor causing pressure on his nerve fibers (NINDS, 2008). 

Mr. C also has a history of alcoholism. The National Institute of Neurological Disorders and Stoke (2008) state that alcoholism results in thiamine deficiencies, which may cause painful neuropathy of the extremities. This is called alcoholic neuropathy. 
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