Part 1
Is stroke damage reversible? 

Stroke caused by Cerebral Hemorrhage
  

· A hemorrhagic stroke is bleeding that occurs in the brain it may be caused by "hypertension (56% - 81%), ruptured aneurysms, vascular malformations, bleeding into a tumor,  hemorrhage associated with bleeding disorders or an anticoagulation, head trauma, and illicit drug use" (McCance, K. & Huether, S., 2006 p. 566). 

 

· Vascular Malformations (abnormally thin vessels that enlarge over time) can cause sufficient blood to shunt into the malformation, depriving surrounding tissue of adequate blood perfusion (McCance, K. & Huether, S., 2006).

 

· Bleeding into the brain tissue or compression will resemble signs of a stroke. Ten percent of persons experience hemiparesis or other focal signs (ex. facial droop)(McCance, K. & Huether, S., 2006). 

  

· The mildest outcome of a CVA is so minimal that it can go unnoticed. An example is: In a transient ischemic attach (TIA) all neurological deficits will resolve in 24hours, leaving no residual dysfunction (McCance, K. & Huether, S., 2006). 

  

· "Recurrence of symptoms in a TIA is 30% at 3 months, 60% at 6 months, and 80% at 1 year without definitive treatment" (McCance, K. & Huether, S., 2006 p.565). 

  

· Depending on the location and size of the bleed, focal neurological deficits are found in 80% of clients with hemorrhagic strokes, and altered level of consciousness occurs in 50% (McCance, K. & Huether, S., 2006).  Only 20% of patients regain functional independence (Nassisi, D., 2008).

  

· Once a deep unresponsive state occurs the person rarely survives (McCance, K. & Huether, S., 2006).  Lower Glasgow Coma Scales are associated with poorer prognosis and higher mortality (Nassisi, D., 2008).

  

· A hemorrhage resolves by re-absorption of the blood into the tissues.  However, once it is reabsorbed there is swelling that occurs as a result of the pressure on the brain tissue which then increases intracranial pressure (ICP), the most critical time period where death may occur is in the first 72 hours (McCance, K. & Huether, S., 2006, pg 567).  
 

· Approximately 50% of all deaths occur in the first 48 hours and the 30 day mortality rate is 40-80% (Nassisi, D., 2008).

· Cerebral edema peaks at 72 hours post ischemia/infarct and it takes 2 weeks for the edema to resolve (McCance, K. & Huether, S., 2006).
· Most people can survive an initial stroke as long as the resulting cerebral edema is manageable (McCance, K. & Huether, S., 2006).

Stroke Caused by Cerebral Infarction
· A cerebral infarction occurs when the brain loses blood supply because of a vascular occlusion (McCance, K. & Huether, S., 2006).
· The types of stroke that cause cerebral infarction are thrombotic strokes and embolic strokes (McCance, K. & Huether, S., 2006).
· A penumbra is a zone that has ischemic cells at its center and is surrounded by damaged cells (McCance, K. & Huether, S., 2006).

· Hemorrhagic infarcts can occur when blood flow returns to the infarcted area.  This is called reperfusion (McCance, K. & Huether, S., 2006).
· Within 6 to 12 hours after an occlusion the affected area becomes slightly discolored and softens (McCance, K. & Huether, S., 2006).
· Within 48 to 72 hours after occlusion, necrosis, swelling around the insult and mushy disintegration has begun (McCance, K. & Huether, S., 2006).


Is the damage reversible?
· If you notice any signs and symptoms of a stroke or TIA you need to seek medical help right away.  Every minute counts when treating a stroke or TIA “Time is Brain”. Do not wait until signs and symptoms go away, the longer a stroke goes untreated, the greater the damage and potential disability with no improvement. The success of most treatments depends on the time it takes to reach a health care professional. Ideally, going to an emergency department and seeing a physician as soon as symptoms begin. Call an ambulance right away (Mayo Clinic. Org, 2008) 

· If perfusion returns to a penumbra within an hour of the initial ischemic event, the cells can survive (McCance, K. & Huether, S., 2006). 

  

· Reperfusion of an infarcted area can cause complications in recovery because it accelerates the sequence of metabolically damaging events (McCance, K. & Huether, S., 2006).
· Treatment needs to be initiated within 6 hours in order to increase the potential for reversibility of brain ischemia (McCance, K. & Huether, S., 2006 and O'Rouke, F., Dean, N., Akhtar, N., & Shuaib, A., 2004). 

  

· Drug therapy is used to prevent any further occlusions (anticoagulation) , to return blood flow to the damaged tissue (reperfusion) and to protect the neurons  (McCance, K. & Huether, S., 2006).
· Treatment is then focused on controlling the resulting edema and increased ICP (McCance, K. & Huether, S., 2006).

· If the person survives, recovery of function is possible (McCance, K. & Huether, S., 2006). 

 

· Ancrod is a drug being tested to achieve defibrinogenation, inducing the removal of fibrin from the blood, and thus increase blood flow to the ischemic areas (McCance, K. & Huether, S., 2006).

 

· Patients with lacunar infarcts — sub-cortical lesions more common in hypertensive and diabetic patients — tend to have milder neurological deficits and higher baseline blood pressures but a better clinical outcome than patients with either atherothrombotic stroke (O'Rouke, F., Dean, N., Akhtar, N., & Shuaib, A., 2004). 

 

 In summary, depending on the type of the CVA and how fast the patient is treated will depend on whether the damage is irreversible. If the stroke is thrombotic and the patient presents with dysphagia, left or right sided paralysis, left or right sided facial drop and receives the CT scan to rule out a bleed and is within the 6 hour window to receive the rTPA (clot buster) the results can be amazing. 

 

I (Deanna) had the experience of giving rTPA to a patient minutes before the window of opportunity was up and within minutes of the patient receiving this drug (45 year old male) the man was talking and able to start moving his left side. This man was able to describe how it felt being trapped inside his own body and not be able to communicate what was happening. His symptoms were of a sudden onset while doing a presentation and collapsed. He did very well and once a patient receives this clot buster they must remain in ICU for 24hours for observation and repeat CT scan to make sure (as very high risk) they do not develop bleeding.

 

With hemorrhagic strokes the prognosis is poor as mentioned above but with physical therapy, occupational therapy and other therapies. I believe we have all witnessed a patient or two that has developed some strength depending on age and where the stroke occurred and how much damage was done.


  

  

Part 2 
What is a radiculopathy and how would it present differently from a neuropathy? 

· Neuropathies are disorders of the axons, which travel between the brain stem and spinal cord. Injury to the axons occurs in many different ways. There are three classes of neuropathy; generalized symmetric polyneuropathies, generalized neuropathies, and focal or multifocal neuropathies. 

· Radiculopathies are categorized as focal or multifocal neuropathies. 

· Generalized symmetric polyneuropathies are the most common of the three and affect the long nerves that go to the feet first. The two most common causes of this neuropathy are alcohol abuse and diabetes. 

· The symptoms associated with this neuropathy are burning pain, tingling, and numbness in the feet. With small nerve fiber damage decreased pain sensation, and numbness are also present. When large nerve fibers are involved, decreased light touch, vibration, and position sense are seen. 

· Radiculopathies are disorders of the roots of spinal nerves. Spinal nerve roots may be damaged by inflammation, compression, or trauma causing tearing or stretching. 

· Compression may be caused by a herniated disk or benign tumor. 

· Inflammation may be caused by chronic meningitis, neurosyphilis, sarcoisosis, and inflammatory arachnoiditis. 

· Carcinomatous meningitis can cause compression and inflammation at the nerve roots, and is associated with metastatic tumors of the lung, breast, and the GI tract. 

· Spinal nerves are mixed nerves, and, therefore, associated symptoms are both motor and sensory. 

· The muscles that are innervated by the affected roots will have decreased strength, tone, and bulk. Tone and deep tendon reflexes will be weak but not absent. 

· Sensory alterations include local pain, pain on percussion, parasthesia, increased pain with movements that stretch the root, and movements that increase CSF pressure. 

· Sensory loss is seen in a radicular pattern. 

· Spasms of the muscles surrounding the vertebral column may occur. 

· In summary local pain, pain on percussion, and increased pain with certain movement are associated with radiculopathies, but not with generalized symmetric polyneuropathies. 

· Damage to L5 will affect the top of the foot and damage at S1 causes symptoms at the bottom of the foot. 
(McCance, K. & Huether, S., 2006). 

      After a good history and physical examination, a practitioner could distinguish between a radiculopathy and a neuropathy by carefully examining the data.  Radiculopathy often includes a sudden onset of bio-mechanical pressure, accompanied by shooting pain, pain at the nerve root site, limiting ROM at the nerve root site (Starkweather, 2006).  Neuropathy may have a sudden onset or a much slower onset, and is accompanied by a sensation of wearing an invisible sock or glove, becomes worse at night, pins and needles or burning sensations are often present (Neuropathy Association, 2008).  Radiculopathy often is present on morning wakefulness (Starkweather, 2006).  Sometimes to diagnose neuropathy or radiculopathy diagnostic testing is warranted, as treatment is precise to the diagnosis, such as CT or MRI (Starkweather, 2006). 

    Some neuropathies exhibit severe decreases in tone and deep tendon reflexes, whereas radiculopathies rarely have severe decreases in deep tendon reflexes (McCance, K., & Heuther, S, 2006).  Some radiculopathies resemble a neuropathy as in Horner's Syndrome, and through a series of testing (i.e. applying cocaine and norepinephrine and awaiting reaction), a neuropathy may be ruled out (Starkweather, 2006, & Wikipedia Encyclopedia, 2008).

 

 

Differences between Neuropathy and Radiculopathy

Radiculopathy is a type of neuropathy. The following table summarizes the differences between the different types of Neuropathies.

 

	
	Radiculopathy
	Myelopathy
	Peripheral

	
	Type of Neuropathy
	Type of Neuropathy
	Type of Neuropathy

	What it is
	Any disease of the spinal root and spinal nerve 
	Functional disturbance or pathological change in the spinal cord
	Occurs when nerve roots that extend to the distal portion of each extremity are damaged.

- Is a symptom or complication of other underlying condition (Werner, 2005)

	What causes the Neuropathy
	Result of bio-mechanical pressure on a nerve root with biochemical release of inflammatory mediators (Starweather, 2006) e.g. tumors

 

Characterized by which part of the spinal cord is affected: cervical,thoracic,and lumbar (Sciatica)

Further characterized by the associated vertebrae (Gilman, 2005)
	Most often caused by pressure around the spinal cord. (e.g. Guillian Barre, MS, intra-extradural tumors, ALS, Huntingtons) (Starweather, 2006)
	Root cause is unknown but thought to be initiated by inflammation, ischemia and demyelination of the larger peripheral nerves through diabetes, alcohol, nutrition, Guillain-Barre, traumatic, heredity, endocrine/entrapment, toxins, AIDS, porphyria, paraneoplastic, psychiatric, infectious, renal, sarcoidosis (Starweather, 2006)

	Characterizations
	characterized by shooting pain that radiates down the extremities (Starweather, 2006)
	Characterized by: decreased precision movements e.g. Inability to button clothes decreased sensory and motor function, e.g. person may complain of dropping objects
	Characterized by: numbness, abnormal sensation, pain that is described as burning, pin and needles or electric shock. Neuropathy often results in the firing of both pain and non pain sensory nerves. (Werner, 2005)

	Onset times
	quick onset
	prolonged onset- months to years
	

	Clinical findings
	Clinical findings include: pain, weakness, hypo-active reflexes, sensory disturbances in the affected nerve root (Starweather, 2006)

- Pain may be felt in a region corresponding to a dermatome (Gilman,2005)
	Clinical finding include: changes in sensory and motor function, weakness in wasting of hand muscle, with slow stiff movements (resembling arthritis), clumsiness with fine motor skills. May also be proximal weakness of lower extremities, may have hyperactive reflexes, and spasticity in lower extremities (Starweather, 2006)
	Clinical findings/diagnosis: Presentation and progression of symptoms, extremities of affected parts may be cold to touch, conduction studies, and cerebral spinal fluid analysis. 

	Symptoms
	Symptoms present in am

- more common in middle aged and older adults (Gunn, N.D)

-symptoms cannot be linked to a trauma
	
	Over 50% of diabetics will develop neuropathic pain.

Neuropathies can be transient or permanent

	Treatments
	NSAIDS and muscle relaxants are treatment in 90% of cases for people with cervical disc herniation due to acute cervical radiculopathy, -massage is helpful

Acupuncture may help to release the contracted muscle (Gunn, N.D.)
	Cervical laminoplasty has had better clinical outcomes (Starweather, 2006)
	Neuroleptic drugs: e.g. gabapentin, pregablin

Other medication may include:  antidepressants, antiepileptics, opioids

	Diagnostic tests
	Diagnostic tests:

 Electro diagnostic are helpful with diagnosing - e.g. electromyography nerve conduction tests (Gilman,2005)

MRI and X-ray are also useful in diagnosing (Gilman,2005)

 

Lab investigations are not helpful (Gunn, N.D)
	Diagnostic tests include: Electromyelography (EMG)
	The following diagnostic tests could be done for peripheral neuropathy of unknown etiology: Hgb-A1C, TSH, ESR, vitamin B12 and EMG (Starweather, 2006)
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