Disorders of the Neurological
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Chapters 44, 45, 46

Stroke

Definition: Disruption of cerebral
circulation due to ischemia or
hemorrhage that results in motor or
sensory deficits.

Formerly called cerebrovascular
accident (CVA), now called brain attack,
as labeled by the National Stroke
Association

Pathophysiology

Brain
Cerebral

blood flow (CBF)
Penumbra

Neurologic Deficits
Contralateral deficit
hemiparesis

Example of Stroke Syndrome:
Left (Dominant) Hemisphere

Right Visual
Field Deficit

«—— Aphasia

I:eﬁ Gaze

Right Preference

Hemiparesis
-

Right
Hemisensory
Loss

From Advanced Stroke Life Support
©200d, University of Miami

Types of Strokes

Ischemic Strokes

Thrombotic

Embolic

Transient Ischemic Attack (TIA)

Reversible Ischemic Neurologic Deficit (RIND)
Hemorrhagic Strokes

Aneurysm

Arteriovenous Malformation (AVM)

Hypertension

Ischemic Strokes

Pathophysiology- Occlusion of a
cerebral artery by either a thrombus or
an embolus (80% of strokes= ischemic)




Ischemic Strokes- Thrombotic

Thrombotic strokes (accounts for over 1/2 of all strokes)
Associated w/ atherosclerosis (in 50%+)
Altered function of inner lining of arterial
vessels, inflammation, increased growth of
vascular smooth muscles.

Increases the risk of clot formation

If artery becomes completely occluded, blood
flow to brain is decreased. Decreased blood
flow > transient ischemia > progresses to
complete ischemia > leads to infarction of brain

Ischemic Strokes- Thrombotic

Thrombotic strokes (continued)

With infarction, w/in 72 hours area is edematous and
necrotic.

Cavities can form where there is necrosis and swelling.
Depending on where cavity forms may result in significant

Slow or gradual onset

Ischemic Strokes- Embolic

Pathophysiology- A stroke caused by
an embolus or a group of emboli that
break off from one area of the body and
travel to the brain.

Travel to the brain via the carotid artery
or vertebrobasilar system.

Ischemic Strokes- Embolic

Emboli (accounts for almost 50%)
Often originates in heart:
Risks include:
Nonvalvular atrial fibrillation
Ischemic heart disease
Rheumatic heart disease
Thrombi following an MI
Other sources:
Carotid sinus
Carotid artery
Sudden onset
May resolve in a few hours if clot breaks up and dissolves.
May cause hemorrahagic stroke if vessel wall is damaged.
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Ischemic Strokes- TIAs and
RIND

TIA- The silent stroke
Sudden onset
Lasts a few minutes to 24 hours
RIND- Reversible ischemic neurologic deficit
Sudden onset
Last > 24 hours to < 1 week
Both types will cause brain tissue damage w/
repeated occurrences, view as a warning sign
of impending stroke

Hemorrhagic Stroke

Pathophysiology- Blood vessel integrity
is interrupted and bleeding occurs into
the brain tissue or into the spaces
surrounding the brain (ventricular,
subdural, subarachnoid)

Hemorrhagic Stroke

Causes:
Aneurysms
Arteriovenous Malformations
Hypertension

Hemorrhagic Stroke-
Aneurysms

An aneurysm is an abnormal ballooning of an
artery
Can be congenital or traumatic
Hypertension can weaken the vessel wall and cause an
aneurysm
Can rupture anytime
Usually occurs w/ activity

Causes decreased blood flow beyond rupture w/
ischemia

Complication of ruptured aneurysm
Vasospasm

Hemorrhagic Stroke- AVMs

Arteriovenous Malformation
Developmental abnormality
Resembles tangled spaghetti
No capillary bed between = abnormal
pressures and eventual weakness and
leakage and/or rupture
Bleeding will be into brain tissue or
subarachnoid space




Hemorrhagic Stroke-
Arterial Venous Malformations ’ Hypertension

Believed that long term elevation of BP
will cause changes within the lining of
the vessels, vessel weakens and has
potential of leaking

Usually occurs with sudden elevated
BPs (cocaine intoxication)

Comparison of Ischemic and
Hemorrhagic Stroke Risk for Stroke ¢+ Top risk factors)

Age: increased risk after 55

Family history

Race: African Americans at greater risk
Gender: Men at higher risk

***Prior stroke, TIA, RIND, MI
***Hypertension

***Cigarette smoking

Atherosclerosis

Sickle cell disease

Clinical Manifestations of

Risk for Stroke ’ Stroke
Diabetes Meliitus Clinical manifestations depend upon
Heart Disease . . . .
H : location w/in the brain and severity of

ypercholesteremia .

High fat diet damage. Clinical symptoms can help
Hypercoagulable state determine type and location of stroke.
llicit drug use
Obesity

***Nonvalvular atrial fibrillation

Physical inactivity

Use of hormonal contraceptives or hormone
replacement therapy




Clinical Manifestations of
Stroke

Clinical signs and symptoms can be
various degrees of:

Cognitive changes

Motor changes

Sensory changes

Cranial nerve function changes

Diagnosing Stroke

CT scan- Intracranial bleeding or shift
of midline structures

MRI- Intracranial bleeding or shift of
midline structures

Digital angiogram- Occlusion or
narrowing of vessels

Treatment of Stroke

Prevention:
Antiplatelets: ASA and Plavix
Acute Stroke
Maintain airway, breathing, circulation
Anticoagulants for Ischemic Stroke
Reperfusion agent:

Tissue plasminogen activator (tPA) if within 3 hours of

symptom onset & confirm by CT scan
Antihypertensives

Physical therapy, speech therapy, occupational therapy

Nursing Diagnosis

Ineffective Tissue Perfusion (Cerebral)
Impaired Physical Mobility

Disturbed Sensory Perception
Impaired Verbal Communication
Impaired Swallowing

Total Urinary Incontinence and Bowel
Incontinence

Key Nursing Interventions

Assess neurovascular, cardiac, and
respiratory status

Administer oxygen
Administer medications

Monitor swallowing ability, and maintain
asipiration precautions

Protect patient from falls or injury
Maintain seizure precautions
Provide emotional support

Alzheimer’s Disease

Pathophysiology- A chronic,
progressive,irreversible, degenerative
disease of the cerebral cortex known as
dementia. 60% of the identified dementias
are Alzheimers.

Primarily seen in people older than 65

Characterized by memory loss, loss of
judgment, visuospatial problems and
personality changes




’ Alzheimer’s Disease

Etiology- Unknown

Diagnosis- Made by eliminating other causes
and looking at signs/ symptoms. The only
time definitive diagnosis can be made is with
an autopsy
Normal changes that occur w/ aging are accelerated:
Marked cerebral atrophy

Enlarged ventricles

Neurofibrillary tangles (tangled masses of fibrous elements w/in
the neurons)

Within tangles are increased amounts of an abnormal protein

| Alzheimer’s Disease

3 Stages of progressive disease
Early or mild stage, Stage 1

Mild memory loss, short attention span, subtle personality changes, problems w/
judgment, decreased performance, inability to learn and retain new information,
difficulty finding words, progressive difficulty performing ADLs

Middle or moderate stage, Stage 2

Severe impairment of all cognitive functions, gross intellectual impairments,
disoriented X3, physical impairment, loss of ability to care for self, speech and
language deficits, incontinent, wanders, increased confusion at night
(sundowners), agitation, hostility, physical aggressiveness

Late or severe stage, Stage 3

Completely incapacitated, total self care deficit, motor and verbal skills lost,
inability to swallow and eat

’ Treatment

Ongoing monitoring physical condition of client (vs,
1/0, labs)

Maintain patient safety
Hydration
Drug therapy

Cholinesterase inhibitors- Can delay onset of cognitive decline
(Donepezil- Aricept, Galantamine- Razadyne, Rivastigmine-
Exelon)

NMDA receptor antagonists- Overexcitation of NMDA receptors
may play a role in AD (Memantine- Namenda)

Antidepressants- SSRIs are usually prescribed (Parooxetine- Paxil,
Sertraline- Zoloft)

Psychotropic drugs- reserved for clients w/ emotional and
behavioral problems

’ Nursing Diagnosis

Risk for Injury

Chronic confusion
Compromised Family Coping
Caregiver Role Strain

Impaired Verbal Communication

Imbalanced Nutrition: Less Than Body
Requirements




’ Nursing Interventions

Monitor neurologic status, including emotional state, mental
status, and motor function

Provide repetitive activity and exercise (provide consistency)
Approach client in calm, slow manner (prevent overstimulation)
Provide safe environment (structure environment)

Refer family members and caregivers to local support groups
Promote independence in ADLs

Promote bowel and bladder incontinence

Promote communication

Assist with facial recognition

Support normal sleep patterns

’ Parkinson’s Disease

Need to Know:
Coordinated, voluntary body movements are
normally achieved through the action of
neurotransmitters in the basal ganglion of the
brain and the integration of the actions of the
cerbral cortex, basal ganglion, and cerebrum.
Neurotransmitters can be:

Excitatory or Inhibitory

To allow for this voluntary coordinated movement the
neurotransmitters Dopamine (inhibitory) and
Acetylcholine (excitatory) work together.

| Parkinson’s Disease

In the case of Parkinson’s disease:

Neurons in the cerebral cortex (the area called the
substantia nigra) are lost or have atrophied,
causing a decrease in the amount of available
dopamine.

The usual balance of dopamine (inhibitory) and
acetylcholine (excitatory neurotransmitter) is
disrupted

Dopamine no longer inhibits acetylcholine

This failure is the basis for the clinical
manifestations of Parkinson’s disease.

Degeneration of Substantia

| Nigra

Parkinson’s Clinical
’ Manifestations

Excessive excitation of neurons= lack of
ability to control or initiate voluntary
movement
Begins with subtle manifestations:

Feeling tired

Moving more slowly

Slight tremor that might accompany the fatigue
Over time manifestations progressively
increase in severity to 5 stages of Parkinsons

Parkinson’s Clinical

’ Manifestations (5 stages)

Stage 1- Unilateral involvement only, usually w/ minimal or no
functional impairment

Stage 2- Bilateral limb involvement, usually no balance
problems, masklike appearance, slow, shuffling gait

Stage 3- Increased gait disturbances- first sign of impaired
righting reflexes. Somewhat restricted in what they can do,
disability is mild to moderate, may have limited employment.
Stage 4- Able to walk and stand unassisted but is markedly
incapacitated, akinesia, rigidity

Stage 5- Complete dependence, confined to bed or wheelchair
unless aided.




Collaborative Management

Assessment
Review history with patient and family
Observe for signs and symptoms

Nursing Diagnosis
Impaired Physical Mobility r/t neuromuscular
impairment
Risk for falls r/t decrease strength and
coordination

Risk/ actual self care deficit r/t neuromuscular
impairment

Drug Therapy for Parkinsons

Goal for drug therapy: To control
manifestations of disease and maximize
client’s functional abilities
Classifications of drugs:

Dopaminergics

Monoamine Oxidase Inhibitors

Dopamine Agonists

Anticholinergics

Drug Therapy for Parkinsons

Dopaminergics
Have their major effect on akinesia of PD
Improve mobility, while decreasing muscle rigidity

- Dopamine (Levodopa is metabolic precursor to dopamine,
however, it can cross the blood- brain barrier where it is converted
to dopamine) Caarbidopa prevents it from being converted in
peripheral tissues so it can actually be utilized in brain rather than
periphery

Levodopa (Larodopa, Dopar)
Carbidopa-levodopa (Sinemet)

Drug Therapy for Parkinsons

Anticholinergics

Used to block the excitatory action of the
neurotransmitter acetylcholine

Eases drooling, tremors, and rigidity

Used early in disease or when client can no longer
take levodopa, can also be given in combo w/
Sinemet

Artane (trihexyphenidyl)
Cogentin (benztropine mesylate)

Drug Therapy for Parkinsons

Dopamine Agonists
Acts by directly activating dopamine
receptors in the brain

Frequently used w/ levodopa therapy (this
increases therapeutic effect of levodopa and reduces
fluctuations in motor symptoms)

Parlodel (bromocriptine)




Drug Therapy for Parkinsons

Monoamine Oxidase Inhibitors
Selectively inhibits the enzyme that
inactivates dopamine in the brain

May be administered alone or as adjunct to

levodopa therapy (however used together it will
increase side effects of levodopa therapy)

Eldepryl, Carbex (selegiline)

Additional Treatments

Exercise/ ambulation
Self-care

Injury prevention
Nutrition
Communication
Psychosocial support
Teenage Parkinson

Surgical Options

Stereotactic Pallidotomy/ Thalamotomy
Both procedures destroy particular tissue within the brain for
the relief of tremor and rigidity

Deep Brain Stimulation

Electrode implanted into thalamus or subthalmus which can
be stimulated and interfer w/ “tremor” cells

Used when medication no longer effective w/ symptoms
Fetal Tissue Transplantation
Still in experimental stage

Transplant fetal (human or pig) tissues into brain to relieve
symptoms, no long term results yet.

Huntington Disease

A progressive, degenerative, inherited
neurologic disease characterized by
increasing dementia and chorea (jerky, rapid,
involuntary movements)
HD is a familial disease:
Each child has a 50% chance of inheriting the HD
gene.
If inherited they will eventually develop the
disease
There is no cure, it causes progressive chorea,
speech problems, and dementia

Huntington Disease

Pathophysiology
The inherited gene causes death of
neurons within the basal ganglia of the
brain
Several neurotransmitters and their
receptors are decreased including:
GABA
Acetylcholine

Huntington Disease

The decrease in acetylcholine results in:
Relative excess of dop
amine

With Parkinson's there is ~in dopamine which
caused slowed or lack of movement

With Huntington disease there is the opposite
with an - of dopamine there is excessive,
uncontrollable movement




Manifestations of Huntingtons

Manifestations are result of excess movement
and dementia

Early signs-
Psychosocial effects

Irritability, outbursts of rage alternating w/ euphoria,
depression, possible suicide

Motor effects
Restlessness, “fidgety” feeling, minor gait changes,
unsteady on their feet, posture and position disturbances,
frequent falls, inability to keep the tongue from
protruding, slurred speech

Manifestations of Huntingtions

Late signs

Psychosocial effects
Decreasing memory, loss of cognitive skills, eventual
dementia
Motor effects
Chorea (severely altered gait with irregular uncontrollable
movement, rhythmic shoulder shrug), facial grimacing,
dysphagia, unintelligible speech, impaired diaphragmatic
movement
Manifestations progress over 15-20 yrs., w/ poor
prognosis. Death is usually from complications of
pneumonia or infection

Collaborative Management

No cure, prevent transmission of gene by not
having children
Diagnosis can be made with genetic testing
and clinical manifestations
Medications given for manifestations:
Antipsychotics to help block dopamine receptors
in brain
Antidepressants to help with early depression

Nursing Diagnoses

Risk for Aspiration r/t uncoordinated
movements and swallowing/chewing
difficulties

Imbalanced Nutrition: Less than Body
Requirements r/t impaired chewing/
swallowing

Risk for Injury
Impaired Skin Integrity
Impaired Verbal Communication

Community Based Care

Alzheimers, Parkinsons, and Huntingtons are
all diseases that have devastating effects on
the client and their family

As caregivers we need to be assessing home
care needs, providing accurate information
about the diseases and their progression, and
referring to support groups, appropriate
support agencies, and possibly psychologists
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