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Stroke:  Ch. 58



Stroke =



795,000 strokes per year occur in U.S.



Leading cause of adult disability –6.5million stroke 

survivors



Brain Attack



Cerebrovascular accident (CVA)
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Stroke



Patho:



Ischemia:



Decreased blood supply to brain = hypoxia to 

tissue



Ischemic cascade



Penumbra



Hemorrhagic



Rupture of arteriosclerotic or hypertensive vessel
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Stroke



Risk factors:  Non modifiable



Age



Gender



Race



Heredity



Modifiable



Hypertension (#1)



Diabetes mellitus



Smoking



Obesity, poor diet



Hyperlipidemia



Physical inactivity



Oral contraceptive use



Heavy alcohol use



Illicit drug use



Migraines
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Types of Strokes



Transient Ischemic Attack (TIA)



Ischemic (80-85%)



Thrombotic



Emoblitic



Hemorrhagic (15%)



Intracerebral



subarachnoid



	

	
[image: image5.emf]Risk Prediction After TIA –ABCD2

A Age Age ≥60

Age<60

1

0

B BP SBP > 140 or SBP ≥90

Other

1

0

C Clinical

Features

Unilateral weakness

Speech disturbance 

(no weakness)

Other

2

1

0

D Duration ≥60 minutes

10-59 minutes

<10 minutes

2

1

0

D Diabetes Present

Absent

1

0
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Ischemic



Thrombotic stroke

:



Thrombosis occurs due to injury to a blood vessel 

wall and formation of a blood clot



Leads to narrowing of the blood vessel lumen and 

occlusion leading to infarction can occur



Accounts for 60% of ischemic strokes



30-50% are preceded by a TIA



Progression of symptoms can last for 72 hours 

(edema)


	

	
[image: image7.emf]Manifestations of Right-Brain and

Left-Brain Stroke
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Fig. 58-2. Common sites for the development of atherosclerosis in extracranial and intracranial arteries. The

main locations are just above the common carotid bifurcation (most common site) and the start of the

branches from the aorta, innominate, and subclavian arteries.
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Ischemic



Embolic Stroke:



Occurs when an embolus lodges in and occludes a 

cerebral artery



Accounts for 24% of ischemic strokes



Afib is major cause of embolic strokes



MI, infective endocarditis, rheumatic heart disease, 

valvular prostheses and atrial septal defects are also 

causes



Symptoms are rapid in onset.
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Hemorrhagic 



Intracerebral Hemorrhage

:



Sudden onset of symptoms



Symptoms:



Prognosis is poor
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Hemorrhagic



Subarachnoid hemorrhage



Etiology:



Symptoms



Vasospasm – Nimodipine (Nimotop)



	

	
[image: image11.emf]Major Types of Stroke

2012

11

Fig. 58-3. Major types of stroke.
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Fig. 58-4. Massive hypertensive hemorrhage rupturing into a lateral ventricle of the brain.
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Stroke



5 clinical indicators of a stroke:  

call 911 

immediately



Sudden numbness or weakness of the face, arm, or 

leg, especially on one side of the body



Sudden confusion, trouble speaking or 

understanding



Sudden trouble seeing in one or both eyes



Sudden trouble walking, dizziness, loss of balance or 

coordination



Sudden, severe headache with no known cause
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Stroke



Deficits after a stroke:



Hemiparesis



Hemiplegia



Aphasia – receptive, expressive, global



Dysarthria



Dysphagia



Apraxia



Visual changes



Agnosia



Unilateral neglect



Sensory deficits



Behavioral changes



incontinence
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[image: image16.emf]Using seven D’s to Evaluate the 

Patient



Detection



Dispatch



Delivery



Door



Data



Decision



Drug 
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[image: image17.emf]Ischemic Stroke Management



Diagnosis:



Management Goal:

2012
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Stroke



ACLS guidelines for emergency room stroke 

treatment:



Physician within 10 min. of arrival to ED



CT of head (noncontrast) within 25 min. of 

arrival



CT scan read within 45 min. of arrival



Thrombolytic therapy initiated within 60 min.of 

arrival
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Stroke



Treatment:



Neuro assessment



Glucose Check



NIHSS



< 4.5 hours of onset – thrombolytic therapy if 

qualify



> 4.5 hours of onset – control symptoms and 

prevent complications.
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

NIHSS – see handout
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TPA Exclusion Criteria



History or evidence of intracranial hemorrhage



Evidence of multilobar infarction



Subarachnoid  hemorrhage



Known AV malformation, neoplasm, or aneurysm



SBP > 185, DBP > 110 despite treatment



Seizure with postictal residual impairments



Acute bleeding – PLT <100,000, PT >15 seconds, 

INR > 1.7, Prolonged PTT
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Active internal bleeding or acute trauma



Serious head trauma, stroke or intracranial or 

intraspinal surgery in previous 3 months



Arterial puncture at a noncompressible site within 1 

week

2012



	

	
[image: image23.emf]Relative Precautions to TPA



Postmyocardial infarction pericarditis



Only minor or rapidly improving stroke 

symptoms



Blood glucose < 50 or > 400



Major surgery or serious trauma < 14 days



Recent MI < 21 days



Recent GI or GU hemorrhage < 21 days
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Stroke



> 4.5 hours symptom onset treatment:



Control BP



Anticoagulation therapy



Hyperlipidemia therapy



Control DM, smoking cessation



Carotid u/s 



Echocardiogram



Venous duplex



Physical/occupation/speech therapy - rehabilitation
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Stroke

2012

25

Fig. 58-8. The MERCI retriever removes blood clots in patients who are experiencing ischemic strokes. The

retriever is a long, thin wire that is threaded through a catheter into the femoral artery. The wire is pushed

through the end of the catheter up to the carotid artery. The wire reshapes itself into tiny loops that latch

onto the clot and the clot can then be pulled out. To prevent the clot from breaking off, a balloon at the end

of the catheter inflates to stop blood flow through the artery.
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Hemorrhagic Management



Surgical management



Aneurysm clipping



Endovascular therapy - coiling



Gamma Knife



Nursing management



Similar as to craniotomy
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Fig. 58-9. Clipping of aneurysms.
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Fig. 58-10. GDC coil. A, A coil is used to occlude an aneurysm. Coils are made of soft, springlike platinum. The

softness of the platinum allows the coil to assume the shape of irregularly shaped aneurysms while posing little

threat of rupture of the aneurysm. B, A catheter is inserted through an introducer (small tube) in an artery in the

leg. The catheter is threaded up to the cerebral blood vessels. C, Platinum coils attached to a thin wire are

inserted into the catheter and then placed in the aneurysm until the aneurysm is filled with coils. Packing the

aneurysm with coils prevents the blood from circulating through the aneurysm, reducing the risk of rupture. 
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Stroke



Surgical management:



Carotid endarterecomy



Pre – op care



Post – op care
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Fig. 58-6. Carotid endarterectomy is performed to prevent impending cerebral infarction. A, A tube is inserted

above and below the blockage to reroute the blood flow. B, Atherosclerotic plaque in the common carotid

artery is removed. C, Once the artery is stitched closed, the tube can be removed. A surgeon may also

perform the technique without rerouting the blood flow.
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Fig. 58-7. Brain stent used to treat blockages in cerebral blood flow. A, A balloon catheter is used to implant the

stent into an artery of the brain. B, The balloon catheter is moved to the blocked area of the artery and then

inflated. The stent expands due to the inflation of the balloon. C, The balloon is deflated and withdrawn, 

leaving the stent permanently in place holding the artery open and improving the flow of blood.
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Stroke



Decreased intracranial adaptive capacity
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

Impaired physical mobility
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

Impaired verbal communication
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

Unilateral neglect
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

Impaired urinary elimination
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

Impaired swallowing
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

Impaired swallowing



Assess ability to swallow before giving anything by mouth 
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JCAHO Core Measures



Ischemic Stroke will be core measure officially in 2011, but 

FRMC is tracking data now.



TPA considered



Antithrombotic within 48 hours of admission



Lipid profile and lowering agents as needed



DVT prophylaxis



Smoking cessation



Dysphagia screening – before any PO offered



Assess for rehabilitation



AFib management



Antithrombotic on discharge
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Rehabilitation



Goals of rehabilitation



	

	
[image: image42.emf]2012



The nurse assesses the patient and family for:


	

	
[image: image43.emf]A transient ischemic attack is:

1.

A stroke that was caused by bleeding 

into the brain

2.

A stroke caused by a ruptured 

aneurysm

3.

A stroke that lasts less than 24 hours

4.

A major stroke that leads to disability

0%

0%

0%

0%

2012

Countdown

10



	

	
[image: image44.emf]A patient who comes to the ER with stroke 

symptoms would qualify for tPa within?

1.

2 hours from onset of symptoms

2.

3 hours from onset of symptoms

3.

3 hours from coming to the ER

4.

5 hours from coming to the ER

0%

0%

0%

0%

2012

Countdown

10



	

	
[image: image45.emf]Signs of a stroke include all except:

1.

Sudden onset of weakness

2.

Sudden onset of headache

3.

Sudden onset of confusion

4.

Sudden onset of frequent urination

5.

Sudden onset double vision

0%

0%

0%

0%

0%

2012

Countdown

10


	

	
[image: image46.emf]A patient with an ischemic stroke has a blood pressure of 176/92.  

What do you know about this type of BP?

1.

This blood pressure will increase 

cerebral perfusion

2.

This blood pressure is dangerous and a 

doctor should be notified

3.

This blood pressure will cause the 

pneumbra to hypoperfuse quicker

4.

This blood pressure will cause the 

carotid arteries to rupture

0%

0%

0%

0%

2012

Countdown

10
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Case Study



60 year-old male admitted to the hospital with 

complaints of right sided weakness and 

slurred speech.  Diagnosis acute ischemic 

stroke.  History of HTN, smoking 2 PPD X 40 

years, and hyperlipidemia.
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Orders



CT of brain without contrast



EKG



Carotid ultrasound



Pureed diet with nectar thickened liquids



PT/OT/ST consults



Chair as tolerated



Seizure precautions



HOB 30 degrees AAT



O2 2L/min
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

Meds



Plavix 75 mg PO daily



Lisinopril 10 mg PO BID



Lopressor 50 mg PO BID



Zocor 10 mg PO daily



Nicoderm patch daily



Dilantin 100 mg PO TID
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Assessment Data



A+O X3



Slurred speech



Right facial droop



Tongue deviates to right



Right hand grasp and push/pull 3/5



Lung sounds clear, heart sounds regular, BS active 

X4 quads, PPP 3+, PERRLA



BP 170/80 mm HG, HR 80/min, RR 16/min, SpO2 

97% on 2L/min O2
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Acute 

Ischemic 

Stroke

Medical DX

HTN

Smoking

Hyperlipidemia

Right side weakness

Slurred speech

Patient symptoms

PERRLA

Assessmen

t

Chokes while eating

A+OX3

Fall score 55

Right arm and leg weakness

CT scan

Diagnostics

U/s Carotid

Left MCA infarct

90% blockage

Pureed diet, nectar

Treatments

Swallow eval

HOB 30 degrees

Seizure precautions

PT/OT

Chair BID

Lisinopril

Meds

BP 170/80

Lopressor

HR 80

Nicoderm

Plavix

Zocor

Dilantin

Dil Level 12

Platelet 150,000

EKG

NSR

Impaired physical mobility

Nsg DX

Cholesterol 300
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Using seven D’s to Evaluate the Patient

Detection

Dispatch

Delivery

Door

Data

Decision

Drug 

2012















Detection – early recognition of S+S



Dispatch – Call EMS



Delivery – prehospital notification by EMS and going to nearest hospital that is a stroke center



Door – rapid triage – high priority patient – treat like MI



Data – collect history, NIHSS, labs, EKG, CT – CT within 25 minutes of arrival and read within 45 minutes of arrival, may also do MRI but not as readily available – CT usually available and ready to use.  Need to rule out hemorrhage or tumor.  Infarct can take 3-48 hours to show on CT



Decision – evaluate inclusion and exclusion criteria for TPA – need to know onset of symptoms – last time known normal



Drug – administer drug within 3 hours of onset of symptoms

16
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Stroke

Decreased intracranial adaptive capacity
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Monitor neurological status (LOC, GCS)

Monitor respiratory status

Monitor VS (maintain CPP)

Monitor ICP

Limit activities that can increase ICP (valsalva maneuver) 

Provide pain relief, sedation as needed

Elevate HOB 30 degrees, maintain head midline

Monitor effects of medications

Monitor for signs of hemorrhage 

I+O



Risk for hemorrhage – monitor PTT/PT especially if receiving heparin/coumadin.  Risk of hemorrhage if received tPA – avoid needle sticks, razors, monitor for bleeding, apply pressure for 5-10 minutes on sticks. No anticoagulants for 24 hours after tPA, bed rest for 24 hours



Physician may want HOB flat for first 24 hours to increase cerebral blood flow past the blockage.  Monitor for increased ICP



VS – monitor BP for rising or lowering which can further impair brain damage – keep SBP < 220 or as ordered.  Lower it slowly.  Hypotension treat with meds or NS or blood products.  Monitor for hyperthermia which can cause increase in brain metabolic needs and therefore cause more brain injury.  Treat increase temps with tylenol.



Monitor I+O – look for a drop in urine output which can indicate SIADH from the brain damage.





Stroke

= Dot i siepivs cpiy
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JCAHO Core Measures

Ischemic Stroke will be core measure officially in 2011, but FRMC is tracking data now.

TPA considered

Antithrombotic within 48 hours of admission

Lipid profile and lowering agents as needed

DVT prophylaxis

Smoking cessation

Dysphagia screening – before any PO offered

Assess for rehabilitation

AFib management

Antithrombotic on discharge
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A patient who comes to the ER with stroke symptoms would qualify for tPa within?

2 hours from onset of symptoms

3 hours from onset of symptoms

3 hours from coming to the ER

5 hours from coming to the ER

0%

0%

0%

0%
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Countdown

10
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A patient with an ischemic stroke has a blood pressure of 176/92.  What do you know about this type of BP?

This blood pressure will increase cerebral perfusion

This blood pressure is dangerous and a doctor should be notified

This blood pressure will cause the pneumbra to hypoperfuse quicker

This blood pressure will cause the carotid arteries to rupture

0%


0%


0%


0%
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Countdown

10
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Orders

CT of brain without contrast

EKG

Carotid ultrasound

Pureed diet with nectar thickened liquids

PT/OT/ST consults

Chair as tolerated

Seizure precautions

HOB 30 degrees AAT

O2 2L/min















CT scan – R/o hemorrhage and tumor

EKG looking for Afib or MI

Carotid U/S – looking for blockage - >70% is significant

Rehab potential – PT/OT

ST for swallow eval

HOB up AAT to prevent aspiration and decrease ICP

Why O2 = increases cerebral oxygenation

Seizure precautions – may have edema to brain tissue putting at risk for seizures

48
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Assessment Data

A+O X3

Slurred speech

Right facial droop

Tongue deviates to right

Right hand grasp and push/pull 3/5

Lung sounds clear, heart sounds regular, BS active X4 quads, PPP 3+, PERRLA

BP 170/80 mm HG, HR 80/min, RR 16/min, SpO2 97% on 2L/min O2















IS PB of 170/80 ok?



Why might patients symptoms worsen over 72 hour period = edema – starts to reside after 72 hours



What nursing dx:

Impaired physical mobility

Risk for aspiration

Impaired verbal communication

Ineffective cerebral perfusion
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Acute 

Ischemic 

Stroke

    Medical DX

HTN

Smoking

Hyperlipidemia

Right side weakness

Slurred speech

   Patient symptoms

PERRLA

  Assessment

Chokes while eating

A+OX3

Fall score 55



Right arm and leg weakness

CT scan



Diagnostics

U/s Carotid

Left MCA infarct

90% blockage

Pureed diet, nectar

Treatments

Swallow eval

HOB 30 degrees

Seizure precautions

PT/OT

Chair BID

Lisinopril

Meds

BP 170/80

Lopressor

HR 80

Nicoderm

Plavix

Zocor

Dilantin

Dil Level 12

Platelet 150,000

EKG

NSR

Impaired physical mobility

Nsg DX



































































































Cholesterol 300
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Meds

Plavix 75 mg PO daily

Lisinopril 10 mg PO BID

Lopressor 50 mg PO BID

Zocor 10 mg PO daily

Nicoderm patch daily

Dilantin 100 mg PO TID















Lisinopril and lopressor – be careful not to aggressively lower BP – avoid hypotension



Plavix – only 24 -48 hours after TPA if he got it
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Case Study

60 year-old male admitted to the hospital with complaints of right sided weakness and slurred speech.  Diagnosis acute ischemic stroke.  History of HTN, smoking 2 PPD X 40 years, and hyperlipidemia.















Right side weakness = left side infarct



Patient has slurred speech – what should you immediately consider = dysphagia – swallow eval.  Protect airway from aspiration



#1 risk factor for Stroke = HTN

What other 2 factors does this patient have = smoking and high lipids



In the ER what should you ask the patient = when last time normal was – onset of symptoms.
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Case Study
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Signs of a stroke include all except:

Sudden onset of weakness

Sudden onset of headache

Sudden onset of confusion

Sudden onset of frequent urination

Sudden onset double vision

0%
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0%

0%
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Countdown
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The nurse assesses the patient and family for:















Rehabilitation potential of the patient

Physical status of all body systems

Presence of complications caused by the stroke or other chronic conditions

Cognitive status of the patient

Family resources and support

Expectations of the patient and family related to the rehabilitation program
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o Thenurssassesses e patient and family for





A transient ischemic attack is:

A stroke that was caused by bleeding into the brain

A stroke caused by a ruptured aneurysm

A stroke that lasts less than 24 hours

A major stroke that leads to disability

0%


0%


0%

0%
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Countdown
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Rehabilitation

Goals of rehabilitation















Goals of rehab are to prevent deformity and maintain and improve function

Requires a team approach (interdisciplinary team)

Nurse facilitates the team for successful rehabilitation efforts
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Unilateral neglect
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Teach patient to turn and look from left to right

Early in care – approach on unaffected side

Later in care – approach on affected side

Provide visual stimulation

Stimulate paralyzed limb with touch, warm and cold stimuli



Unaffected side – place objects, foods, call light, etc – within there sight of vision



Affected side – gets patient to be forced to look to that side and use it if able



Stimulating paralyzed limbs promotes reintegration with the whole body





= Uniaterl meglact
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Impaired swallowing



















5 Tmpaiced swallowing
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Impaired swallowing

Assess ability to swallow before giving anything by mouth 

















Assess gag reflex / water test

Chin to chest technique

Thin vs thickened liquids

Teach patient to take small bites

Place food in unaffected side of mouth

Stroke throat to stimulate swallowing

Sitting position for 30 minutes after eating

Assess for choking

Check mouth for pocketing of food

Oral care after eating

Monitor body weight



Water test done before give any PO liquids or meds – MUST be done – this is a Core measure of JCAHO.

Sit upright when doing test

64% of stroke patients have dysphagia

May need tube feeding.
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Impaired urinary elimination
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Monitor I+O

Assess for bladder distention

Toileting schedule

Foley catheter care

Incontinence care



Patients may not be able to void after a stroke and may require a foley cath.



Bladder retraining  - fluids mostly between 8A and 7P.  Schedule toileting every 2 hours.  Monitor for signs of needing to urinate – agitation or restlessness





= Toupaiced winary sliminaton.
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Impaired verbal communication















Assess communication deficits and strengths

Listen attentively

Provide positive reinforcement

Use short, simple questions

Provide verbal prompts and reminders
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o Tmpaiced verbal communication
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Nervous System

TABLE 58-8

Communication with a Patient
with Aphasia

10.
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. Decrease environmental stimuli that may be distracting and

. Treat the patient as an adult.

. Present one thought or idea at a time.

. Keep questions simple or ask questions that can be answered

. Let the person speak. Do not interrupt. Allow time for the

. Make use of gestures or demonstration as an acceptable

. Do not pretend to understand the person if you do not. Calmly say

. Speak with normal volume and tone.
. Give the patient time to process information and generate a re-

disrupting to communication efforts.

with “yes” or “no.”
individual to complete thoughts.

alternative form of communication. Encourage this by saying,
“Show me . . .” or “Point to what you want.”

you do not understand and encourage the use of nonverbal com-
munication, or ask the person to write out what he or she wants.

sponse before repeating a question or statement.

Allow body contact (e.g., the clasp of a hand, touching) as much
as possible. Realize that touching may be the only way the patient
can express feelings.

Organize the patient’s day by preparing and following a schedule
(the more familiar the routine, the easier it will be).

Do not push communication if the person is tired or upset.
Aphasia worsens with fatigue and anxiety.
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Impaired physical mobility
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Fall risk score - ALWAYS

Skin assessment / protection

ROM – passive / active

Assess transfer abilities and position abilities

Maintain body alignment with pillows and shoes

Prevent foot drop

Assistive devices

PT/OT

Rehabilitation

Rest periods after exercise / activity

SCDs or TEDS

Raise most distal to prevent edema

Assess for constipation



Impaired mobility – flaccid extremities or paralysis – patient will need support of the extremity while in bed or chair with pillows to prevent contractures or subluxation of the shoulder (partial dislocation)



Stroke patients at a high risk of DVT development = prevent



Robotic arm – 23% improvement in weakness by using robotic arm – used in medical facility to retrain the brain to be able to move the arm.



www.myomo.com/index.html  links this to youtube video



Or



www.youtube.com/watch?v=HP2vXUQXUk



Muscle atrophy can happen 1 month following a stroke





T T
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Stroke

> 4.5 hours symptom onset treatment:

Control BP

Anticoagulation therapy

Hyperlipidemia therapy

Control DM, smoking cessation

Carotid u/s 

Echocardiogram

Venous duplex

Physical/occupation/speech therapy - rehabilitation
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U/S > 70% blockage is considered significant.



Carotid bruit can be heard when artery is 86% blocked.



LOS is 3.6 days for ischemic stroke patients



BP control – use PO meds if SBP > 220 



325mg ASA 24-48 hours after stroke – 



No IV heparin is recommended in the first 24 hours due to increase risk of hemorrhage.



Glucose control – recommending 70-110 for all patients in hospital – showing better patient outcomes and decrease in complications.



Hyperbaric oxygen treatment – this is being studied on patients with strokes that are new and old.  This type of treatment restores oxygen to the penumbra.  Hyperbaric treatment pressurizes the environment to allow oxygen to better penetrate the impaired brain tissue and it reawakens the dormant areas of the brain.  60 minute sessions.



Stem cell treatment is also being studied for stroke patients – IV injections as well as injecting directly into damaged brain tissue – trying to restore brain tissue by stems cells differentiating into brain cells.





————
Stroke

= 45 o sympom onset et
oz
Anicoagilaion hpy
Bypaipidani gy
Contol DM smokingcsesion
Catitus
Earocatiogan
Vesousdupiex
Physicloccapionspesch ey - rkblisicn





GDC Coil
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Fig. 58-10. GDC coil. A, A coil is used to occlude an aneurysm. Coils are made of soft, springlike platinum. The

softness of the platinum allows the coil to assume the shape of irregularly shaped aneurysms while posing little

threat of rupture of the aneurysm. B, A catheter is inserted through an introducer (small tube) in an artery in the

leg. The catheter is threaded up to the cerebral blood vessels. C, Platinum coils attached to a thin wire are

inserted into the catheter and then placed in the aneurysm until the aneurysm is filled with coils. Packing the

aneurysm with coils prevents the blood from circulating through the aneurysm, reducing the risk of rupture. 
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A, A coil is used to occlude an aneurysm. Coils are made of soft, springlike platinum. The softness of the platinum allows the coil to assume the shape of irregularly shaped aneurysms, while posing little threat of rupture of the aneurysm. 

B, A catheter is inserted through an introducer (small tube) in an artery in the leg. The catheter is threaded up to the cerebral blood vessels. 

C, Platinum coils attached to a thin wire are inserted into the catheter and then are placed in the aneurysm until the aneurysm is filled with coils. Packing the aneurysm with coils prevents the blood from circulating through the aneurysm, reducing the risk of rupture. 
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Carotid Endarterectomy

2012

30

Fig. 58-6. Carotid endarterectomy is performed to prevent impending cerebral infarction. A, A tube is inserted

above and below the blockage to reroute the blood flow. B, Atherosclerotic plaque in the common carotid

artery is removed. C, Once the artery is stitched closed, the tube can be removed. A surgeon may also

perform the technique without rerouting the blood flow.
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Carotid endarterectomy is performed to prevent impending cerebral infarction. 

A, A tube is inserted above and below the blockage to reroute the blood flow. 

B, Atherosclerotic plaque in the common carotid artery is removed. 

C, Once the artery is stitched closed, the tube can be removed. A surgeon may also perform the technique without rerouting the blood flow.
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Brain Stent 
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Fig. 58-7. Brain stent used to treat blockages in cerebral blood flow. A, A balloon catheter is used to implant the

stent into an artery of the brain. B, The balloon catheter is moved to the blocked area of the artery and then

inflated. The stent expands due to the inflation of the balloon. C, The balloon is deflated and withdrawn, 

leaving the stent permanently in place holding the artery open and improving the flow of blood.
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Brain stent is used to treat blockages in cerebral blood flow. 

A, A balloon catheter is used to implant the stent into an artery of the brain. 

B, The balloon catheter is moved to the blocked area of the artery and then is inflated. The stent expands because of inflation of the balloon. 

C, The balloon is deflated and withdrawn, leaving the stent permanently in place holding the artery open and improving the flow of blood. 
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Stroke

Surgical management:

Carotid endarterecomy

Pre – op care

Post – op care
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CEA – can be done 2-4 weeks after stroke or TIA – done after edema has resided and tissue has stabilized.  If to CEA right away patient at risk for hemorrhaging into the infarcted tissue due to increased flow to unstable tissue.



Patients go home on anticoagulants then come back for surgery



Surgery is done, shunt then clamp carotid artery, place stent in artery.



Post op – neuro status monitor Q1-2h, look for signs of stroke, hemorrhaging, infection, hematoma at incision site, will be put on antiplatelet (usually plavix)  immediately after surgery.  Maintain BP within 20 mm Hg of pre-op BP to maintain cerebral perfusion  Keep head midline position which minimizes stress on operative site, maintain airway patency.  Raise HOB when VS stable to decrease ICP



Complications – stroke during surgery, thrombosis at site of clamping



Hospital stay is usually 24 hours
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Hemorrhagic Management

Surgical management

Aneurysm clipping

Endovascular therapy - coiling

Gamma Knife

Nursing management

Similar as to craniotomy
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Seizure prevention  with antiseizure meds.

Keep SBP < 160



Surgical management is the only way to prevent rupturing or rebleeding of aneurysm.



Clipping = metal clip placed over neck of aneurysm – done via a craniotomy.



Endovascular = coils placed in the aneurysm which occludes the vessel and blood can’t flow through and pulsate the fragile vessel and therefore decreases risk to rupture.  Done via the groin and insert catheter up to cerebral vessel.

www.neurosurgery.pitt.edu/endovasculr/treatments/gdc.html 



.



Gamma knife is a type of radiation therapy that is done with a precise type of beam that delivers high doses of radiation to a specific site in the brain and can shrink aneurysms and AV malformations.  Also done for brain tumors and trigeminal neuralgia.



www.mayoclinic.org/stereotactic-radiosurgery/gamma-knife.html 
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Clipping and Wrapping of Aneurysms
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Fig. 58-9. Clipping of aneurysms.
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Merci Embolus Retriever in Cerebral Ischemic Stroke
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Fig. 58-8. The MERCI retriever removes blood clots in patients who are experiencing ischemic strokes. The

retriever is a long, thin wire that is threaded through a catheter into the femoral artery. The wire is pushed

through the end of the catheter up to the carotid artery. The wire reshapes itself into tiny loops that latch

onto the clot and the clot can then be pulled out. To prevent the clot from breaking off, a balloon at the end

of the catheter inflates to stop blood flow through the artery.
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The MERCI retriever removes blood clots in patients who are experiencing ischemic strokes. The retriever is a long, thin wire that is threaded through a catheter into the femoral artery. The wire is pushed through the end of the catheter up to the carotid artery. The wire reshapes itself into tiny loops that latch onto the clot, and the clot can then be pulled out. To prevent the clot from breaking off, a balloon at the end of the catheter inflates to stop blood flow through the artery.



MERCI Retriever - FDA approved its use for trial in 2004– the device is a catheter with a coiled tip that grasps the clot and allows it to be removed by the physician.  It may provide an option for those who aren’t candidates for tPa.  Risks include vessel punctures.  The instrument is guided through blood vessels to the site of the problem.  



Video – ohiohealth.com/bodyriverside.cfm?id=4004
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NIHSS – see handout
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Score < 3-5 then no treatment

Score 5-20 get thrombolytic

>22 severe stroke and at risk to hemorrhage with treatment – but still may use tPa if benefit outweighs the risk

If see improvement in symptoms then wont get TPA = TIA





= NIESS 22 handout







Active internal bleeding or acute trauma

Serious head trauma, stroke or intracranial or intraspinal surgery in previous 3 months

Arterial puncture at a noncompressible site within 1 week
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Relative Precautions to TPA

Postmyocardial infarction pericarditis

Only minor or rapidly improving stroke symptoms

Blood glucose < 50 or > 400

Major surgery or serious trauma < 14 days

Recent MI < 21 days

Recent GI or GU hemorrhage < 21 days

2012















Administering TPA – weight adjusted 0.9mg/kg given.  First 10% of dose given as IV bolus over 60 seconds and rest of dose give IV infusion over 60 minutes.
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TPA Exclusion Criteria

History or evidence of intracranial hemorrhage

Evidence of multilobar infarction

Subarachnoid  hemorrhage

Known AV malformation, neoplasm, or aneurysm

SBP > 185, DBP > 110 despite treatment

Seizure with postictal residual impairments

Acute bleeding – PLT <100,000, PT >15 seconds, INR > 1.7, Prolonged PTT
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Goal of tPa is to prevent stroke from getting worse, and hopefully improve the symptoms. 



HTN can cause hemorrhaging into ischemic area with TPA.



BP treat with Labateolol 5-10 mg IV with a  max of 400 mg to decrease BP.  Lower BP 15-25% in the first day after stroke to prevent hypoperfusion to the ischemic area.
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Stroke

ACLS guidelines for emergency room stroke treatment:

Physician within 10 min. of arrival to ED

CT of head (noncontrast) within 25 min. of arrival

CT scan read within 45 min. of arrival

Thrombolytic therapy initiated within 60 min.of arrival
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TpA – Activase (Alteplace) is the only FDA approved fibrinolytic drug for stroke approved for use in 1996





EMS should take patients to hospitals that are considered stroke centers and bypass those who aren’t even if they are closer in route.  Recommend that hospitals have JCAHO accreditation.  



Patients only go to hospital via EMS 29% of stroke cases



TPA IV is still #1 recommendation, can use intraarterial TPA in 6 hour window for middle cerebral artery occlusion.  MERCI can go up to 8 hour window



Don’t recommend hyperbaric treatment



Glucose control should be <140 – hyperglycemia is associated with poor outcomes, hypoglycemia can mimic stroke symptoms.



MERCI can be considered up to 8 hour windo



Lower BP if SBP >220 and DBP > 120
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Stroke

Treatment:

Neuro assessment

Glucose Check

NIHSS

< 4.5 hours of onset – thrombolytic therapy if qualify

> 4.5 hours of onset – control symptoms and prevent complications.
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NIHSS < 5 than probably no tPa will be given – risks outweigh the benefits. NIHSS > 22 at risk for hemorrhage



3% risk to have an intracranial hemorrhage with TPA



New study – September 25, 2008 New England Journal of Medicine – found that benefit Risk ratio is same with using TPA up o 4.5 hours,  they recommend increasing window from 3 to 4.5 hours – 821 patients in the study –.





No anticoagulation for 24 – 48 hours after tPA

Intraarterial tPa can be given up to 6 hours after onset of symptoms – specialized hospital
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Ischemic Stroke Management

Diagnosis:



Management Goal:

2012















DX:  CT, CTA, MRI, MRA, transcranial doppler, angiography, LICOX



Management goal – preserve life, prevent further brain damage, and reduce disability.



Maintain cerebral oxygenation – airway – oxygen – supply oxygen to help oxygenate the brain tissue.  HOB 30 degrees and head midline, HTN may occur as a protective mechanism of the body, only treat if SBP > 220 and then go slowly, want to still perfuse brain.   Hypotension treat with meds to increase or blood products or NS – no dextrose which is hypotonic and can increase brain swelling.  Maintain normal body temp – hyperthermia is associated with increased mortality and morbidity



Restore cerebral blood flow – anticoagulation, fibrinolytic agents – tPA.  Anticoagulation with heparin IV is no longer recommended.  ASA 24-48 hours after stroke is recommended.



Seizures occur in 5-7% of stroke patients.  Only treat seizure if have a seizure, no antiseizure meds if no seizure.
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Ischemic

Embolic Stroke:

Occurs when an embolus lodges in and occludes a cerebral artery

Accounts for 24% of ischemic strokes

Afib is major cause of embolic strokes

MI, infective endocarditis, rheumatic heart disease, valvular prostheses and atrial septal defects are also causes

Symptoms are rapid in onset.
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Average size of blood clot with AFib is 2-6 mm in diameter.  Needs to be at least 4mm to block an artery.
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Hemorrhagic Stroke
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Fig. 58-4. Massive hypertensive hemorrhage rupturing into a lateral ventricle of the brain.















Massive hypertensive hemorrhage rupturing into a lateral ventricle of the brain. 
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Hemonhagic Stroke.
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Stroke

Deficits after a stroke:

Hemiparesis

Hemiplegia

Aphasia – receptive, expressive, global

Dysarthria

Dysphagia

Apraxia

Visual changes

Agnosia

Unilateral neglect

Sensory deficits

Behavioral changes

incontinence

















14

Hemiparesis = weakness

Hemiplegia = paralysis

Aphashia = deficit in ability to communicate

Dysarthria = difficulty in articulation  - impaired communication

Dysphagia = swallowing

Apraxia = motor problems in absence of paralysis – ie can’t dress self

Agnosia = unable to recognize familiar objects via senses (place object in hands, eyes closed)

Behavioral changes – emotions, personality

Incontinence – bowel/baldder, or retention – may need foley.



Abulia – inablity to make a decision
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Right sided manifestations vs left sided brain injury
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Right-brain damage
(stroke on right side of the brain)

o Paralyzed left side: hemiplegia
o Left-sided neglect
o Spatial-perceptual deficits

© Tends to deny or minimize
problems

° Rapid performclnce,
short attention span

o Impulsive, safety problems
© Impaired judgment

© Impaired time concepts

Left-brain damage
(stroke on left side of the brain)

o Paralyzed right side: hemiplegia

o Impaired speech/language
aphasias

* Impaired right/left discrimination
o Slow performance, cautious

* Aware of deficits: depression,
anxiety

© Impaired comprehension related
to language, math
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Stroke

5 clinical indicators of a stroke:  call 911 immediately

Sudden numbness or weakness of the face, arm, or leg, especially on one side of the body

Sudden confusion, trouble speaking or understanding

Sudden trouble seeing in one or both eyes

Sudden trouble walking, dizziness, loss of balance or coordination

Sudden, severe headache with no known cause
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Only 3% of strokes have the severe headache.
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Hemorrhagic

Subarachnoid hemorrhage 



Etiology:



Symptoms



Vasospasm – Nimodipine (Nimotop)
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Subarachnoid hemorrhage = bleeding into the subarachnoid space

Etiology:

Most often from ruptured aneurysm

Trauma, illicit drug use (cocaine)

AVM (Arteriovenous malformations)

Condition that weakens the lining of the artery which causes leaking or rupturing



Symptoms:

Worst headache of life

Neurologic defictis

N/V

Seizure

Stiff neck



SAH leads to vasospasms of arteries when the blood breaks down.  This vasospasm can lead to ischemic stroke.  As the blood breaks down it releases chemicals that cause the vasospasm.  Treatment with Nimodipine – a calcium channel blocker that blocks influx of calcium ions into cells – exact mechanism of action on vasospasm not know.  Monitor BP and HR. Vasospasm leads to stroke like symptoms.  Peaks in 6-10 days after initial bleed.





Hemonhagic
= Subarachuoil Bemorrhage

Etclogs:
o Symptoms

= Vesospasin - Nimodipine (Nimotep)





Major Types of Stroke
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Fig. 58-3. Major types of stroke.
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Major Types of Stroke
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Hemorrhagic 

Intracerebral Hemorrhage:



Sudden onset of symptoms



Symptoms:



Prognosis is poor
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Definition - Bleeding within the brain tissue due to rupture of a vessel.  10% of all strokes

HTN is most common cause

Hemorrhaging usually occurs during activity





Other causes – vascular malformations, coagulation disorders, anticoagulant and thrombolytic drugs, trauma, brain tumors, and ruptured aneurysms.



Symptoms: Headache, neurologic deficits, decreased LOC, vomiting, HTN



Prognosis is poor – 30 day mortality is 40-80%
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Types of Strokes

Transient Ischemic Attack (TIA)

Ischemic (80-85%)

Thrombotic

Emoblitic

Hemorrhagic (15%)

Intracerebral

subarachnoid
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TIA – symptoms < 24 hours, warning sign.  Usually last < 1 hour.  1/3rd will progress to an ischemic stroke.  No infarction occurs with TIA. 
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Ischemic

Thrombotic stroke:

Thrombosis occurs due to injury to a blood vessel wall and formation of a blood clot

Leads to narrowing of the blood vessel lumen and occlusion leading to infarction can occur

Accounts for 60% of ischemic strokes

30-50% are preceded by a TIA

Progression of symptoms can last for 72 hours (edema)
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Progression of symptoms can last for 72 hours while infarction and cerebral edema increase.



Most strokes occur between 3am and 6am due to ischemic and a decrease in BP during sleeping hours and low BP doesn’t allow for blood to get past the blockage.
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Manifestations of Right-Brain and
Left-Brain Stroke
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Fig. 58-2. Common sites for the development of atherosclerosis in extracranial and intracranial arteries. The

main locations are just above the common carotid bifurcation (most common site) and the start of the

branches from the aorta, innominate, and subclavian arteries.
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Common sites for atherosclerosis to develop – at bifurcations of the arteries
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Risk Prediction After TIA –ABCD2

		A		Age		Age ≥60
Age<60		1
0		

		B		BP		SBP > 140 or SBP ≥90
Other		1
0		

		C		Clinical
Features		Unilateral weakness
Speech disturbance (no weakness)
Other		2
1
0		

		D		Duration		≥60 minutes
10-59 minutes
<10 minutes		2
1
0		

		D		Diabetes		Present
Absent		1
0		
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Stroke predication system after a TIA – “ABCD2”  Score is 0-7 points.  Those with score >3 have shown to have significant risk for developing stroke after a TIA.
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Stroke

Patho:

Ischemia:

Decreased blood supply to brain = hypoxia to tissue

Ischemic cascade

Penumbra

Hemorrhagic

Rupture of arteriosclerotic or hypertensive vessel
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Ischemic cascade – Inadequate blood supply to the brain tissue results in release of free radicals which leads to cell death.  Around the core area of ischemia is a border zone of reduced blood flow where ischemia is potentially reversible.  If adequate blood flow can be restore early and the Ischemic cascade can be interrupted, there may be less brain damage and less neurological function lost.



With ischemia – there is a release of toxic substances into the tissues.  This leads to edema to develop in brain tissue causing increased neurological manifestations.  Edema resides in hours to days and deficits may improve after it is resolved.





Penumbra – a zone of hypoperfusion around the infarcted core.  The size of the zone depends on the amount of collateral circulation.  Want to restore perfusion before infarction extends to penumbra.





Symptoms of a stroke are seen on the opposite side of the ischemia – contralateral due to cross of pathways of nerves in medulla.



Hemorrhagic – 6% are caused by aneurysms.

	usually the hemorrhage is large

	hemorrhage causes more deaths than ischemic
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Stroke

Risk factors:  Non modifiable

Age

Gender

Race

Heredity



Modifiable

Hypertension (#1)

Diabetes mellitus

Smoking

Obesity, poor diet

Hyperlipidemia

Physical inactivity

Oral contraceptive use

Heavy alcohol use

Illicit drug use

Migraines
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Age – stroke risk increases with age, doubling each decade after 55 y/o.  2/3rds of all strokes occur over 65 y/o



Gender – male and female equal but more women tend to die from stroke



African Americans higher incidence then Whites and have higher death rate



One Study found that people can cut stroke risk by 80% by following healthy habits:  Not smoking, BMI < 25, moderate to vigorous exercise at least 30 minutes daily, consumpution of ½ to 1 alcoholic beverage a day, healthy diet (fruits, vegetables, cereal, fiber, chicken, fish, nuts, & legumes, low intake of saturated and trans fats.



Omega 3 fatty acids are also found to have protective measures on heart and brain.  Also, found to decrease Alzheimer's disease.



Diabetes – 5 times more likely to have a stroke then nondiabetics

Smoking – doubles risk to stroke, 5-10years after quitting, have same risk as nonsmoker to having a stroke
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Stroke:  Ch. 58

Stroke =

795,000 strokes per year occur in U.S.

Leading cause of adult disability –6.5million stroke survivors

Brain Attack

Cerebrovascular accident (CVA)



















Stroke = neurologic changes caused by an interruption in the blood supply to a part of the brain that results in death of brain cells



3rd leading cause of death



Leading cause of adult disability –6.5million stroke survivors – 15-30% are permanently disabled and 20% require long term care



1





————
Stroke: Ch. 58

e
765,000 suokespor ysraccen US.
2 Lestingcnss of st sy ik
= B Ak
ool siden (CVA)






