	CEREBROVASCULAR ACCIDENT (STROKE)

Definition

-Stroke is characterized by the sudden loss of circulation to an area of the brain, resulting in a corresponding loss of neurologic function
-OR-Rapid development of focal (or global) neurological dysfunction lasting more than 24hrs (or death before that) with no apparent cause other than vascular origin.
-Nonspecific term encompassing a heterogeneous group of pathophysiologic causes including 

· Thrombosis

· Embolism

· Hemorrhage. 

-Strokes currently are classified as either hemorrhagic or ischemic. 
ISCHAEMIC STROKES

-Acute ischemic stroke refers to strokes caused by thrombosis or embolism and accounts for 80% of all strokes. 

Pathophysiology:

On the macroscopic level, ischemic strokes most often are caused by extracranial embolism or intracranial thrombosis. 

On the cellular level, any process that disrupts blood flow to a portion of the brain causes an ischemic cascade, leading to the death of neurons and cerebral infarction. Embolism 

Emboli may arise from 

a)The heart

The sources of cardiogenic emboli include 

1) Valvular thrombi (eg, in mitral stenosis, endocarditis, prosthetic valves)
2) Mural thrombi (eg, in myocardial infarction [MI] .MI is associated with a 2-3% incidence of embolic stroke, of which 85% occur in the first month after MI)
3) Arrhythmia-Atrial fibrillation 
4) Cardiomyopathy- esp. Dilated
5) Left ventricular aneurysm
6) Cardiac tumor-Atrial myxomas. 
b)Extracranial arteries
c) Rarely, the right-sided circulation (paradoxical emboli).
Paradoxical emboli- ASD,VSD
Lacunar infarcts 
-Lacunar infarcts account for 13-20% of all cerebral infarctions 

-Involve the small terminal vasculature of the subcortical cerebrum and brainstem.
 -Commonly occur in patients with small vessel disease, such DM and HTN.
-Small emboli or an in situ process called lipohyalinosis is thought to cause lacunar infarcts. 
-The most common lacunar syndromes include pure motor, pure sensory, sensorimotor or and ataxic hemiparetic strokes. 
-Due to small size and well-defined subcortical location, lacunar infarcts do not lead to impairments in cognition, memory, speech, or level of consciousness. But produce dense hemiplegia due to concentration of neuron fibers.
The central goal of therapy in acute ischemic stroke is to preserve the ischemic penumbra. This can be accomplished by limiting the severity of ischemic injury (ie, neuronal protection) or reducing the duration of ischemia (ie, restoring blood flow to the compromised area). Studies suggest that reperfusion must occur within 3 hours.

Clinical presentation

History: 
-Stroke should be considered in any patient presenting with an acute neurologic deficit (focal or global) or altered level of consciousness.
-No historical feature distinguishes ischemic from hemorrhagic stroke, although nausea, vomiting, headache, and change in level of consciousness are more common in hemorrhagic strokes.
-Common symptoms of stroke include 

· Abrupt onset of hemiparesis, monoparesis, or quadriparesis
· Sudden decrease or loss consciousness
· Monocular or binocular visual loss, visual field deficits, diplopia
· Dysarthria
· Others-Ataxia, vertigo; aphasia
-Although such symptoms can occur alone, they are more likely to occur in combination.
-Time of onset of these symptoms important for thrombolytic therapy.(at rest, at night or during activity)
-Risk factors for ischemic stroke include
1) Advanced age (the risk doubles every decade)
2) Hypertension
3) Smoking
4) Patient history Heart disease (valvualr,coronary artery disease, left ventricular hypertrophy, chronic atrial fibrillation)
5) Hypercholesterolemia.-diet
6) Diabetics mellitus

7) Diseases associated with increased blood viscosity –sickle cell, AML

8) Oral contraceptives 
9) Previous stroke episode 
10) Transient ischemic attacks (TIAs) precede nearly 30% of ischemic strokes. If left untreated, one third of TIAs lead to ischemic stroke: 20% within the first month, and 50% within the first year. Dizziness, Syncope or blurring of vision
11) Family hx of similar illness or sudden death

12) Hx of epilepsy or head trauma
DDx

1) Seizures 
2) Systemic infections –Meningitis, herpes encephalitis
3) Brain tumors 
4) Toxic-metabolic causes, such as hyponatremia 
5) Trauma
6) Subdural hematoma/ subarachnoid haemorrhage
7) Hypertensive encephalopathy
8) Conversion disorders
9) Positional vertigo 

-Others-syncope, transient global amnesia, dementia, demyelinating disease, myasthenia gravis, parkinsonism

Lab Studies: 
1.CBC
May reveal a cause for the stroke (eg, polycythemia, thrombocytosis, thrombocytopenia, leukemia) or provide evidence of concurrent illness (eg, anemia).

2. RBS-DM or hypoglycemia.

3. Fasting glucose and lipid profiles-DM and hyperlipidaemias.

4.Blood slide for malaria-acute presentation
5.Electrolytes-electrolte imbalances may mimic stroke.

6. BUN and creatinine-in HTN to check the state of kideneys.

7. Cardiac enzymes-MI may cause mural thrombus.

8-ECG –up to 60% of all cardiogenic emboli are associated with atrial fibrillation or acute MI.

9. Coagulation studies may reveal a coagulopathy and are useful when thrombolytics or anticoagulants are to be used.

10. Toxicology screens may be useful in selected patients.

11.As indicated one can do the following

-VDRL-Mycotic aneurysms.

-ANA and ANCA-connective tissue disorders and vasculitidis.
-Anti-phospholipid antibodies.
Imaging Studies: 
1.Head CT scan-Emergent noncontrast head CT scanning is mandatory for rapidly distinguishing ischemic from hemorrhagic infarction and for defining the anatomic distribution of stroke.

acute ischemic stroke may be triaged to receive thrombolytic therapy, while patients with hemorrhagic stroke are taken down a completely different diagnostic and therapeutic pathway.

R/O hematomas, neoplasms, and abscesses.

Most patients who have had onset of ischemic stroke symptoms within 6 hours initially will have normal findings on CT scan. After 6-12 hours, sufficient edema is recruited into the stroke area to produce a regional hypodensity on CT scan

2.Noninvasive arterial studies
-Carotid duplex scanning is reserved for patients with acute ischemic stroke in whom carotid artery stenosis or occlusion is suspected.

-Transcranial Doppler ultrasound is useful for evaluating more proximal vascular anatomy, including the MCA, intracranial carotid artery, and vertebrobasilar artery

-Results of these studies may guide the decision to initiate anticoagulation or to perform carotid endarterectomy.

3.Echocardiography
Echocardiography is reserved for patients with acute ischemic stroke in whom cardiogenic embolism is suspected.
4,MRI
MRI is useful for patients with acute ischemic stroke involving cerebellar or lacunar pathology

Other medications

Calcium channel blockers (eg, nimodipine)may prevent calcium influx is one of the earliest events in the ischemic cascade. 

Anti-coagulation
heparin prevents recurrent cardioembolic strokes and may help inhibit ongoing cerebrovascular thrombosis

May have definite benefit in cases of MI and associated stroke. 
Risks-Overall, intracranial hemorrhage occurs in 1-4% of patients who receive an anticoagulant for TIA or acute stroke. 

Contra-indications for coagulation therapy.

· uncontrolled hypertension
· hemorrhagic stroke
· uncontrolled bleeding at another site
· avoided in patients at risk for hemorrhagic transformation, eg, patients who have had large hemispheric strokes, with signs such as combined hemiparesis and hemisensory deficits, or strokes showing early hypodense areas on cranial CT scan. 
-Patients with cardioembolic strokes also may be at risk for hemorrhagic transformation and it is thought that should not be given anticoagulants until at least 48 hours after symptom onset because of the risk of hemorrhagic transformation (5-7 d for large cardioembolic strokes).

- Immobilized stroke patients may benefit from low-dose subcutaneous unfractionated or low-molecular-weight heparin, which reduces the risk of deep vein thrombosis. 
Anti-thrombotics
Anti-platelets are used in  primary prophylaxis against stroke.

Some have also been shown to reduce early recurrence of stroke.

Aspirin (Bayer, Anacin, Bufferin) - Blocks prostaglandin synthetase action, which in turn inhibits prostaglandin synthesis and prevents formation of platelet-aggregating thromboxane A2. Also acts on hypothalamic heat-regulating center to reduce fever.

1.3 g/d PO divided bid/qid

Ticlopidine (Ticlid) - Second-line antiplatelet therapy for patients who cannot tolerate aspirin or in whom aspirin not effective

Thrombolytics
Recombinant tissue-plasminogen activators -- Thrombolytics restore cerebral blood flow in acute ischemic stroke, leading to improvement or resolution of neurologic deficits. Unfortunately, thrombolytics also cause intracranial hemorrhage. 
While both streptokinase and rt-PA have been shown to benefit patients with acute MI, only alteplase has been shown to benefit selected patients with acute ischemic stroke. 
-If the cerebellum is involved, the patient is at high risk of herniation and brainstem compression. Herniation may cause a rapid decrease in the level of consciousness, apnea, and death.
-Other signs of cerebellar or brainstem involvement include the following: 
· Gait or limb ataxia 
· Vertigo or tinnitus 
· Nausea and vomiting 
· Hemiparesis or quadriparesis 
· Hemisensory loss or sensory loss of all 4 limbs 
· Eye movement abnormalities resulting in diplopia or nystagmus 
· Oropharyngeal weakness or dysphagia 
· Crossed signs (ipsilateral face and contralateral body) 
Causes: 
1.Hypertension (up to 60% of cases)
2.Advanced age (risk factor)
3.Cerebral amyloidosis (affects people who are elderly and may cause up to 10% of ICHs)
4.Coagulopathies (eg, due to underlying systemic disorders)
5.Anticoagulant therapy
6.Thrombolytic therapy for acute myocardial infarction (MI) and acute ischemic stroke (can cause iatrogenic hemorrhagic stroke)
7.Abuse of cocaine and other sympathomimetic drugs
8.Arteriovenous malformation
9.Intracranial aneurysm
10.Vasculitis
11.Intracranial neoplasm-Bleeding due to a brain tumor
12.History of prior stroke (risk factor


	Thrombosis 

-The most common sites of thrombotic occlusion are cerebral artery branch points, especially in the distribution of the internal carotid artery.-anterior circulation.
Risks to arterial thrombosis:

1-Atherosclerosis (i.e. ulcerated plaques) and platelet adherence. All other risk factors for atherosclerosis catalyze this process.
 Major non modifiable-Age, Sex and family history.

Major modifiable-HTN, hyperlipidaemia, DM, cigarette smoking.

Minor-Inactivity, stress, Excess Alcohol, Personality, Homocystanaemia,Factor V leiden
Then Virchow’s triad.
2-Arterial stenosis (i.e. turbulent blood flow) causes injury with thrombus formation.

Less commonly
Hpyercoagulable state

3-Polycythemia

4-Sickle cell anemia

5-Protein C  and S deficiency
Vessel wall
6-Fibromuscular dysplasia of the cerebral arteries

7-Prolonged vasoconstriction from migraine headache disorders. 
8-Any process that causes dissection of the cerebral arteries also can cause thrombotic stroke (eg, trauma, thoracic aortic dissection, and arteritis).

Thrombus formed may  either embolize or occlude the artery

Ischemic cascade 
-Within seconds to minutes of the loss of perfusion to a portion of the brain, an ischemic cascade sets in.

-If unchecked causes a central area of irreversible infarction (umbra) surrounded by an area of potentially reversible ischemic penumbra. 
-On the cellular level, the ischemic neuron becomes depolarized as ATP is depleted and membrane ion-transport systems fail. The resulting influx of calcium leads to the release of a number of neurotransmitters, including large quantities of glutamate, which in turn activates N-methyl-D-aspartate (NMDA) and other excitatory receptors on other neurons. 
-These neurons then become depolarized, causing further calcium influx, further glutamate release, and local amplification of the initial ischemic insult. 
-This massive calcium influx also activates various degradative enzymes, leading to the destruction of the cell membrane and other essential neuronal structures. 
-Free radicals, arachidonic acid, and nitric oxide are generated by this process, leading to further neuronal damage. 
-Within hours to days after a stroke, specific genes are activated, leading to the formation of cytokines and other factors that in turn cause further inflammation and microcirculatory compromise. 
-Ultimately, the ischemic penumbra is consumed by these progressive insults, coalescing with the infarcted core, often within hours of the onset of the stroke. 
- 
Physical: 
 -The physical examination always includes a careful head and neck examination for signs of trauma, infection, and meningeal irritation.

-A careful search for the cardiovascular causes of stroke requires examination of the 

· Ocular fundi (retinopathy, emboli, hemorrhage)

· Heart (Pulse irregularities, murmurs, gallops)

· Peripheral vasculature (palpation of carotid, radial, and femoral pulses, auscultation for carotid bruits, Renal bruit)

-Patients with a decreased level of consciousness should be assessed to ensure that they are able to protect their airway.-Neurologic examination.

1) Mental status and the level of consciousness
2) Exam for Meningeal irritation

3) Cranial nerves
4) Peripheral motor function-Tone, bulk, gait, reflexes, co-ordiantion. and sensory function
5) Cerebellar function 

NB. Central facial weakness from a stroke should be differentiated from the peripheral weakness of Bell palsy. With peripheral lesions (Bell palsy), the patient is unable to lift the eyebrows or wrinkle the forehead.

Clinical correlation.
-Anterior cerebral artery occlusions primarily affect

· Frontal lobe function
· Altered mental status
· Impaired judgment
· Contralateral lower extremity weakness
· hypesthesia, and gait apraxia.
-Middle cerebral artery (MCA) occlusions 

· Contralateral hemi paresis and hypesthesia
· Ipsilateral hemianopsia (blindness in one half of the visual field)
· Gaze preference toward the side of the lesion.
· Agnosia is common
· Receptive or expressive aphasia may result if the lesion occurs in the dominant hemisphere
NB. Since the MCA supplies the upper extremity motor strip, weakness of the arm and face is usually worse than that of the lower limb.
-Posterior cerebral artery occlusions affect 

· Vision and thought, producing homonymous hemianopsia, cortical blindness, visual agnosia
· Altered mental status
· Impaired memory.
-Vertebrobasilar artery occlusions are notoriously difficult to detect because they cause a wide variety of cranial nerve, cerebella, and brainstem deficits. These include

· Vertigo and Nystagmus
· Diplopia
· visual field deficits
· dysphagia
· dysarthria
· facial hypesthesia
· syncope,
· Ataxia. 
· Loss of pain and temperature sensation occurs on the ipsilateral face and contralateral body. In contrast, anterior strokes produce findings on one side of the body only.
Procedures: 
Angiography

In patients who characterization of the cerebrovascular anatomy might lead to change in medical or surgical management, such as patients with subtle occlusive diseases (eg, fibromuscular dysplasia, vasculitis) or arterial dissection.
Angiography continues to play an important role in the preoperative evaluation of carotid artery disease.

MANAGEMENT

a) Supportive care

b) Treatment of neurologic complications

c) Antithrombotic therapy

d) Thrombolytic therapy

Supportive Therapy

a)-Airway and breathing: 

NB GCS less than or equal to 8, require intubation.
-The goal of mechanical ventilation is hyperventilation, which decreases intracranial pressure by decreasing cerebral blood flow. 

-The recommended endpoint of hyperventilation is an arterial pCO2 of 30-35 mm Hg.

 -Supplemental oxygen requirements should be guided by pulse oximetry.
b)Circulation: 

Patients require IV access and cardiac monitoring in the. Since overhydration can cause cerebral edema and dehydration can lead to underperfusion of the ischemic penumbra, care must be taken to appropriately individualize the administration of intravenous fluids. Normoglycemic patients should not be given excessive glucose-containing intravenous fluids, as glucose may exacerbate ischemic cerebral injury.
c)BP control: 

Since lowering the systemic blood pressure also may cause underperfusion of the ischemic penumbra, only severe hypertension (systolic BP >220 mm Hg, diastolic BP >120 mm Hg, or mean arterial BP >140 mm Hg) or hypertension associated with hemorrhagic stroke transformation, cardiac ischemia, aortic dissection, or renal damage should be treated. 

Agents-include intravenous nitroprusside or labetalol.

NB. Use of sublingual nifedipine may cause extreme hypotension 

d)Fever control: 

Antipyretics are indicated for febrile stroke patients, since hyperthermia accelerates ischemic neuronal injury.

e)Cerebral edema control: 

Cerebral edema occurs in up to 15% of patients with ischemic stroke, reaching maximum severity 72-96 hours after the onset of stroke. 

Hyperventilation and mannitol are used routinely to decrease intracranial pressure quickly and temporarily. No evidence exists supporting the use of corticosteroids to decrease cerebral edema in acute ischemic stroke.

f)Seizure control: 

Although seizure prophylaxis is not indicated, prevention of subsequent seizures with standard antiepileptic therapy is recommended.

HAEMORRHAGIC STROKE/INTRACEREBRAL HAEMORRHAGE

Introduction

Hemorrhagic stroke accounts for 10-15% of all strokes and is associated with higher mortality rates than cerebral infarctions.

Patients with hemorrhagic stroke present with similar focal neurologic deficits but tend to be more ill than patients with ischemic stroke. 

They are more likely to have headache, altered mental status, seizures, nausea and vomiting, and/or marked hypertension; however, none of these findings distinguish reliably between hemorrhagic and ischemic strokes. Pathophysiology:

Bleeding occurs directly into the brain parenchyma. The usual mechanism is thought to be leakage from small intracerebral arteries damaged by chronic hypertension. Other mechanisms include

· Bleeding diatheses

· Iatrogenic anticoagulation

· Cerebral amyloidosis.

· Cocaine abuse.

Has as a predilection for certain sites in the brain, including the thalamus, putamen, cerebellum, and brain stem. In addition to the area of the brain injured by the hemorrhage, the surrounding brain can be damaged by pressure produced by the mass effect of the hematoma. A general increase in intracranial pressure may occur.
Clinical presentation

History: 

-Patients' symptoms vary depending on the area of the brain affected and the extent of the bleeding.
-Hemorrhagic strokes are more likely to exhibit symptoms of increased intracranial pressure than other types of stroke. Headache, often severe and sudden onset, Nausea and/or vomiting

-Seizures 

Physical: 

-Hypertension commonly is a prominent finding.

-An altered level of consciousness or coma is more common with hemorrhagic strokes than with ischemic strokes. Often, this is due to an increase in intracranial pressure. 

-Meningismus may result from blood in the ventricles.

-Focal neurologic deficits-The type of deficit depends upon the area of brain involved.

-If the dominant hemisphere (usually left) is involved, a syndrome consisting of right hemiparesis, right hemisensory loss, left gaze preference, right visual field cut, and aphasia may result.

-If the nondominant (usually right) hemisphere is involved, a syndrome of left hemiparesis, left hemisensory loss, right gaze preference, and left visual field cut may result. Nondominant hemisphere syndrome also may result in neglect when the patient has a left-sided hemi-inattention and ignores the left side.




