STROKE

Capitol Conference 2004

Stroke – a sudden focal neurological deficit caused by an interruption of blood flow to the brain

PATHOPHYSIOLOGY/ANATOMY

Epidemiology:  - 3rd leading cause of death in the U.S.

                
     - 700,000 strokes per year in the U.S.

                                 - cost of caring for stroke patients is estimated to be 53.6 billion in 2004

Etiology/Stroke Subtypes:


1.  Ischemic (80-85%)



a. Thrombosis – (in situ occlusion), e.g. atherosclerosis of carotid or intracranial artery,

                                        hypercoagulable state,  vasculitis



b. Embolism –(from another site), e.g. cardiac, atherosclerotic plaque



c. Lacunar – small vessel penetrating arterioles in internal capsule, pons, cerebellum




   -  assoc with poorly controlled HTN or  DM



d. Cryptogenic or unknown 


2.  Hemorrhagic



a.  Intracerebral hemorrhage (10%) – bleeding directly into brain parenchyma




- anticoagulants, bleeding diathesis




- hypertensive arteriolar disease




- AVMs




- amyloid angiopathy in the elderly



b.  Subarachanoid hemorrhage (5%) – bleeding around brain




 - ruptured congenital (“berry”) aneurysm




 - amyloid angiopathy in the elderly




 - inflammatory or infectious process, drug abuse 

Symptoms/Signs:  (anatomy)


**Abrupt onset, rapid evolution to maximal deficit are clues that it is a vascular etiology;  Nonfocal symptoms such as headache, vomiting and impaired mental status suggestive of increased intracranial pressure are more common in hemorrhagic strokes or large infarcts with edema.


Anterior Circulation: (Carotid Artery):



 - motor/sensory dysfunction of contralateral extremities or face (clumsiness, weakness, 

                                      paralysis, slurred speech, numbness, paresthesias)



 - loss of vision in ipsilateral eye, homonymous hemianopia



 - aphasia (if dominant hemisphere involved)


Posterior Circulation (Vertebrobasilar system):



 - motor/sensory dysfunction of any combination of extremities/face



 - loss of vision of one or both homonymous visual fields



 - possible, but nondiagnostic:  ataxia, vertigo, drop attacks, dysarthria, dysphagia 


Lacunar syndromes:  There are many types.  The more common ones include:



 - pure motor hemiparesis, pure sensory stroke, and dysarthria/clumsy hand


**Temporal profiles of stroke syndromes:



 - Transient Ischemic Attack (TIA) < 24 hours, most <1 hour  



 - Reversible Ischemic Neurologic Deficit (RIND) 24 hours – 3 weeks



 - Ischemic Stroke >24 hours

Evaluation of patients with possible STROKE

Emergency Room Evaluation:

1.  complete H&P – attention to h/o ASPVD, CAD, HTN, DM, lipid, connective tissue disease,

      coagulopathy, head trauma, meds (esp antiplatelet, anticoag), tob, etoh, drugs

2.  NONCONTRAST HEAD CT – imaging test of choice for emergent evaluation of stroke pt

      (identifies bleed and tumor)

3.  EKG, CXR, cbc, coag, chemistry, glucose

4.  consider ABG if hypoxic, LP if hx suggests SAH and CT neg, EEG if hx suggests seizures

Differential Diagnosis of acute stroke syndrome:

	Focal seizure
	Aneurysm

	Migraine headache
	Subdural hematoma

	Hypoglycemia
	Arteritis

	Peripheral neurologic disorder
	CNS infection

	Tumor
	Conversion disorder

	Demyelinating disease
	Drug overdose


Acute Management Stroke patient


1.  ABCs

2.  Hypertension – loss of autoregulation – DO NOT OVERTREAT

     


 - If BP >220/120 with organ failure (CHF, MI, dissection) – lower bp by 15-

                                                20% with easily titratable agent (nitroprusside, labetalol, esmolol)




- If BP >220/120 without organ failure, then lower by 10-15% over 72 hours

                                                 with oral meds (ACE inh, cardizem, diuretics, beta blockers)

· >160/100 and <220/120 – no tx for 72 hours, then start tx with goal no lower than 160-170/90-100 for 7-10 days




**Exceptions – if treated with thrombolytics, then must keep BP <185/110


 


         - more aggressive tx for hemorrhagic stroke

***There is no role for sublingual nifedipine in the treatment of acute stroke


3.  Fever – r/o infection, then suppress


4.  Glucose <150 if diabetic

5.   THROMBOLYTICS for acute ischemic stroke – tPA (0.9 mg/kg) approved June 1996 for use in pt > 18 years with clnical dx of ischemic stroke and measureable neuro deficit AND less than 3 hours from onset of symptoms – improved functional recovery at 3 months.  Most benefit for those with highest initial disability (i.e. largest strokes), unfortunately, this is the same group with the highest likelihood for hemorrhagic transformation. 

Contraindications for tPA: 

	Intracranial hemorrhage on CT
	GI or GU bleeding within 3 weeks

	?Subarachanoid hemorrhage
	Major trauma or surgery within 2 weeks

	Active internal bleeding
	Recent arterial puncture at noncompressible site

	Known bleeding diathesis (plt<100K, heparin in 48 hrs, warfarin, abnl coag)
	Recent LP

	BP > 185/110
	Abnl glucose <50 or >400mg/dL

	H/o intracranial hemorrhage
	Only minor or rapidly improving stroke symptoms

	Known AVM or aneurysm
	Post MI pericarditis

	Seizure at time of onset of stroke
	Pregnant/lactating


**Must be equipped to handle complications and be able to adequately monitor these pts.

In reality, very few are eligible for lytics, mostly because of time factor

TREATMENT PRINCIPLES

Specific treatments for ACUTE ISCHEMIC STROKE:


 - Thrombolytics in very select few (3%)


 - Heparin if cardioembolic source: (reimage prior to starting to r/o hemorrhagic transformation):



 -nonhemorrhagic and small, start at 48 hours



 - nonhemorrhagic and large, start at 5-7 days



 - hemorrhagic, 2-4 weeks


 - Completed stroke (antiplatelet therapy)



 - ASA – no advantage with high dose, most use 325mg



 - ticlopidine or clopidogrel – for ASA intolerant or ASA failures



 - extended release dipyrimadole/ASA another option for ASA failures (more under TIA)

Specific treatments for INTRACEREBRAL HEMORRHAGE:


 - Close observation for herniation – some require urgent surgical intervention


- Monitor for elevated intracranial pressure and cerebral edema


-  Hypertension (treatment goal 150/90)


- Anticonvulsants for seizures

TRANSIENT ISCHEMIC ATTACKS


 - focal neurologic deficit that resolves completely within 24 hours; often only last 7-10 minutes


 - one-third of those who have TIA will have stroke in the future (highest risk in first month –

                              therefore need expedited workup)


 Which TIAs  should be hospitalized?  



 - TIAs in large vessel anterior circulation or posterior circulation if within 48 hours

        

 - Crescendo TIAs (3 or more in 2 weeks)



 - CT evidence of bleed



 - Abnormality on exam/lab requiring urgent eval (new afib, CHF, new murmur, ?SBE)


Eval same as for acute stroke (see above)


Management Principles:



- Medical therapy (antiplatelet vs anticoagulant)



 - ASA is most economical (most use dose of 325mg qd)



 - No evidence to support higher doses of ASA for those who have a TIA on ASA –

                                   common practice is to change to a different antiplatelet agent, not evidence based



 - Clopidogrel has slightly greater efficacy than ASA for reducing combined vascular

                                  outcomes (MI, stroke and vascular death) but benefit is small

        

 -Extended release dipyrimadole (200 BID) + ASA (25 BID) reduce stroke risk more than

                                  either drug alone, and to a greater degree than clopidogrel vs ASA does, but these

                                  have not been directly compare

SECONDARY PREVENTION after TIA (and ischemic stroke):



 - BP < 140/90  (lower for diabetics)



 - ASA 50-325 mg qd, if ASA failure, then clopidogrel or ER-DP/ASA (ticlopidine also)



 - anticoagulation with INR goal of 2.5 for atrial fibrillation



 - eval of carotid arteries to identify those who may benefit from surgery



 - cessation of smoking



 - elimination of excessive alcohol (<2 drinks/day)



- LDL <100 mg/dl



- effective DM mangement



 - regular physical exercise (30-40min >3-4 times/week)

ROLE OF CAROTID ARTERY SURGERY FOR STROKE PREVENTION

     For symptomatic stenosis (TIA or minor, nondisabling stroke):


 - Benefit for those with high-grade (70-99%) ipsilateral stenosis, surgery recommended for most


 - Modest benefit for those with moderate (50-69%) stenosis, surgery for some


 - NO benefit over medical management in those with <50% stenosis


 - Women have less benefit than men overall 

 For asymptomatic stenosis: There is a much lower risk for  stroke than for symptomatic stenosis – Endarterectomy is recommended for those with  60-99% stenosis (although many clinicians use > 80% stenosis for cutoff) ONLY IF  pt has life expectancy of at least 5 years AND local surgical risk is acceptable <3%

 Role of carotid angioplasty and stenting is being studied


ATRIAL FIBRILLATION AND STROKE

Important benefits with warfarin (INR range 2.0 – 3.0, target 2.5) for both primary and secondary prevention of stroke in high risk patients (risk reduction by about 66% with warfarin, 20% with ASA)

Stroke risk varies widely among pts with NONVALULAR AF, and RISK STRATIFICATION identifies those who benefit most from anticoagulation.  

	STRATIFICATION
	CLINICAL FEATURES
	APPROXIMATE STROKE RATE

	
	
	

	HIGH
	Hx of HTN
	6% per year

	
	Diabetes
	

	
	Previous stroke or TIA
	

	
	Coronary artery disease
	

	
	CHF
	

	
	
	

	MODERATE
	65 years or older
	2% per year

	
	
	

	LOW
	NO high or moderate features
	1% per year


High risk patients should be treated with warfarin, if no contraindications

The decision to treat moderate risk patients with warfarin (NNT for one year to prevent one stroke is 50-75) should be weighed carefully against bleeding risk and patient preferences.  

Low risk patients (and those moderate and high risk who cannot use warfarin) should be treated with ASA.                            

Those with valvular AF should be treated with warfarin.

PRIMARY PREVENTION OF STROKE

Recommendations of  the Stroke Council of the American Heart Association  

** The best strategy to reduce burden of stroke is PREVENTION
NONMODIFIABLE RISK FACTORS:


-age


-sex:  M>F (except age 35-44 and >85), but more women have fatal stroke


-race:  blacks, some Hispanic, Chinese, Japanese increased risk


-family history:  paternal hx > maternal hx

MODIFIABLE RISK FACTORS:

1. HYPERTENSION:



- less than 30% with HTN are treated to <140/90


 
- a decrease in diastolic BP 5-6mm Hg reduces risk for stroke by 42%


 
- In Systolic Hypertension in the Elderly (SHEP) study, treatment reduces stroke by 36%


 2. SMOKING:



- 50% risk reduction within 1 year



- baseline risk after 5 years

3. DIABETES MELLITUS:



- ADA recommends treatment to control DM to prevent microvascular complications


 4. ASYMPTOMATIC CAROTID ARTERY DISEASE:



 - Endarterectomy for >60%stenosis<100%  when surgical morbidity/mortality<3%

5. ATRIAL FIBRILLATION:  (similar to above) – (Risks = HTN, DM, prev stroke/TIA, CHF)


 
- pts > 75 years, with or without risks should be treated with warfarin 


 
- pts 65-75, with risks – warfarin



 - pts 65 - 75, without risks, warfarin or ASA


 
- pts < 65 with risks, warfarin


 
- pts < 65, without risks, ASA


 6. LIPID LEVELS:



- Statins for those with high cholesterol and CAD


 
- NCEP/ATP III guidelines for dietary and medical therapy

LESS WELL DOCUMENTED MODIFIABLE RISKS:


	Obesity
	Hyperhomocysteinemia

	Physical inactivity
	Hypercoagulability

	Poor diet/nutrition
	Hormone replacement therapy

	Alcohol abuse
	Oral contraceptive use

	Drug abuse
	Inflammatory processes


PROGNOSIS OF STROKE

One year post stroke:


- 33% will die


- 22% are dependent


- 45% are independent

Increased risk of CAD/MI

Higher incidence of recurrent stroke in those who have had a stroke than those with TIA

Extent of infarct determines rehab potential

CONCLUSIONS

1.  Stroke remains the 3rd leading cause of death in the US, and a major cause of disability

2.  Primary care physicians have an important role in:


-educating high risk patients regarding stroke warning signs and seeking early medical attention


- modifying risks in both primary and secondary stroke prevention
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TEST QUESTIONS

1.  A 75 year old man presents to the ER because of a mild speech disturbance and right facial weakness that began 2 hours ago.  His past history is significant for coronary angioplasty and is taking aspirin, 325mg every day.  On exam, he is afebrile, BP 130/85.  He has a left carotid bruit.  He has a mild anomic aphasia and a right pronator drift.  By the end of the exam, his neuro deficits have resolved completely.   CT scan of head is normal.  Angiogram shows an 80% stenosis of  left internal carotic artery.  What is the most appropriate treatment for  this patient?

(A)  Increase aspirin dose

(B)  Clopidogrel

(C)  Warfarin

(D)  tPA

(E)  Carotid Endarterectomy

Correct answer is E – carotid endarterectomy.  The patient had a transient ischemic attack in the left carotid artery distribution.  With stenosis of >70%, CEA is the treatment of choice over medical therapy, as long as the patient has a low operative risk.  tPA is not indicated as the neurologic deficit rapidly improved.

2.  65 year old woman is brought to the ER with inability to express herself and right sided weakness.  The patient and her daughter were eating breakfast an hour and a half ago, when she suddenly became ill.  She has hypertension and mild hyperlipidemia.  Aspirin is her only medication.  On exam, her BP is 155/85, pulse is 88/min and regular.  She has a left carotid bruit and normal cardiac exam.  She is alert, but has difficulty speaking.  There is right central facial weakness and right sided strength is 4/5.  The left side is normal.  Cerebellar exam is normal.  CT scan of the head is normal.  

What is the most appropriate immediate treatment for this patient?

(A)  Aspirin

(B)  Clopidogrel

(C)  Heparin

(D)  tPA

(E)  Carotid endarterectomy

Correct answer is (D) – tPA.  Her presentation is consistent with left middle cerebral artery distribution stroke.  Since she is < three hours from onset of her stroke, and she has no other contraindications, she is a candidate.  REMEMBER, the 3 hour window is crucial.  Had the case read that she awoke from sleep with these symptoms, she would no longer be a candidate for thrombolytics since the clock starts ticking from the last time she was normal (i.e. at bedtime).
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