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BACKGROUND

ÅThe fifth leading cause of death

ÅMortality rate:
5% to 10% for ischemic stroke and 40% to 60% 

for intracerebral hemorrhage (ICH) 



TREATMENT STRATEGIES:

ÅBlood pressure (BP) management

ÅAnticoagulation

ÅThrombolytic therapy

ÅCatheter - based interventions 

ÅSurgery 



EPIDEMIOLOGY

ÅApproximately 1/3 of all ischemic strokes are 

thrombotic 

ÅA marked reduction in flow results when the stenosis 

occludes more than 90% of the blood vessel diameter 



EPIDEMIOLOGY

Lacunae, or small - vessel strokes, involve small 

terminal sections of the vasculature and more 

commonly occur in patients with diabetes and 

hypertension 



LACUNAE, OR SMALL-VESSEL STROKES

The infarcts range in size from a few millimeters 

to 2 cm and are seen most commonly in the 

basal ganglia, thalamus, pons, and internal 

capsule. 



LACUNAE, OR SMALL-VESSEL STROKES

Caused by small emboli or by a process termed 

lipohyalinosis , which occurs in patients with 

hypertensive cerebral vasculopathy



ÅOne- fourth of all ischemic strokes are 

cardioembolic in nature



CAUSATIVE DISORDERS IN YOUNGER 
PATIENTS
ÅPregnancy

ÅThe use of oral contraceptives

ÅAntiphospholipid antibodies (such as, lupus anticoagulant and 

anticardiolipin antibodies)

ÅProtein S and C deficiencies 

ÅSickle cell anemia and polycythemia

ÅFibromuscular dysplasia

ÅMigraine syndrome



CAUSATIVE DISORDERS IN YOUNGER 
PATIENTS

Recreational drugs such as cocaine, 

phenylpropanolamine, and amphetamines are 

potent vasoconstrictors that have been 

associated with both ischemic and hemorrhagic

stroke 



CAROTID AND VERTEBRAL DISSECTIONS 

ÅCarotid and vertebral dissections 
often are associated with
trauma (fibromuscular dysplasia and connective 

tissue disorders)



PRESENTING MANIFESTATIONS

ÅHeadache (frequently is unilateral)

ÅFacial pain

ÅVisual changes

ÅCranial nerve (CN) palsies

ÅPain over the affected vessel

ÅHornerõs syndrome

ÅAmaurosis fugax , SAH, or an ischemic stroke



CAROTID AND VERTEBRAL DISSECTIONS 

ÅDiagnose: ultrasonography, magnetic resonance 

angiography (MRA), and computed tomography 

angiography (CTA) 

ÅTreatment: antiplatelet, anticoagulation, tissue 

plasminogen activator ( tPA) 



TRANSIENT ISCHEMIC ATTACK

ÅHistorically defined: 

neurologic deficit with complete resolution within 24 

hours

ÅTissue - based definition (AHA): 

a transient episode of neurologic dysfunction caused 

by focal brain, spinal cord , or retinal ischemia, without 

acute infarction



TRANSIENT ISCHEMIC ATTACK

Approximately 10 %of the patients who 

experience a TIA will experience a stroke within 

3 months of the sentinel event, and one - half of 

these occur within the first 2 days 



TRANSIENT ISCHEMIC ATTACK



HEMORRHAGIC STROKE

ÅSpontaneous ICH causes 10% to 15% of all acute 

strokes

Å30 - day mortality rate of up to 50% with one -

half of patients dying in the first 2 days



HEMORRHAGIC STROKE

Major underlying causes:

1. Hypertensive vasculopathy (caused by long - standing

hypertension) 

2. Cerebral amyloid angiopathy (usually found in elders , 

which is the result of amyloid deposition in cerebral 

vessel walls) 



Hypertensive hemorrhage results from 

degenerative changes in the small penetrating 

arteries and arterioles, leading to lipohyalinosis

of small, deep penetrating arteries. 



HYPERTENSIVE HEMORRHAGE 

ÅSuch hemorrhages generally occur in the deep 

regions, including basal ganglia and thalamus

ÅPutamen (44 %)

Thalamus ( 13 %)

Cerebellum ( 9%)

Pons (9%)

Other cortical areas ( 25 %) 



PATHOPHYSIOLOGY

The normal CBF is approximately 40 to 60 mL/100 g

of brain per minute. When CBF drops below 15 to 18 

mL/100 g of brain per minute, The brain loses electrical 

activity, becoming electrically òsilent,ó and function 

remain intact. 



PATHOPHYSIOLOGY

When CBF is below 10 mL/100 g of brain per 

minute, membrane failure occurs, with a 

subsequent increase in the extracellular 

potassium and intracellular calcium and eventual 

cell death.



The ischemic penumbra is the area of the brain 

surrounding the primary injury, which is 

preserved by a tenuous supply of blood from 

collateral vessels 



MECHANISMS OF INJURY IN ICH

1- Mass effect from the hematoma                                                                      

2- Activation of the coagulation cascade                                                                

3- Release of inflammatory cytokines                                                                              

4- Blood - brain barrier (BBB) disruption [

Perihematomal edema formation and secondary 

brain injury



ANATOMY AND PHYSIOLOGY

ÅThe anterior circulation originates from the carotid

system and perfuses 80% of the brain

ÅThe anterior cerebral artery supplies the basal and 

medial aspects of the cerebral hemispheres 



ANATOMY AND PHYSIOLOGY

The middle cerebral artery feeds the lenticulostriate

branches that supply the putamen, part of the anterior 

limb of the internal capsule, the lentiform nucleus, and 

the external capsule.  



ANATOMY AND PHYSIOLOGY

ÅPosterior circulation is smaller and supplies 20 %of the brain

ÅIt supplies the brainstem , cerebellum, thalamus , auditory and 

vestibular centers of the ear, medial temporal lobe, and visual 

occipital cortex. 

ÅIt is derived from the two vertebral arteries 



CLINICAL FEATURES

ÅIschemic Stroke:

Anterior circulation strokes may progress within the 

first 24 hours , whereas posterior strokes may progress 

for up to 3 days òstroke in evolutionó



ANTERIOR CEREBRAL ARTERY

ÅAltered mentation coupled with impaired judgment 

and insight

ÅPrimitive grasp and suck reflexes on physical 

examination 

ÅBowel and bladder incontinence 



ANTERIOR CEREBRAL ARTERY

ÅParalysis and hypesthesia of the lower limb opposite 

the side of the lesion

ÅLeg weakness is more pronounced than arm weakness 

ÅApraxia or clumsiness in the patientõs gait also may be 
noted 



MIDDLE CEREBRAL ARTERY

ÅMarked motor and sensory disturbances on the 

contralateral side of the lesion and usually are worse 

in the arm and face than the leg 

ÅHemianopsia , or blindness in one - half of the visual 

field, occurs ipsilateral to the lesion 



MIDDLE CEREBRAL ARTERY

ÅAgnosia, or the inability to recognize previously 

known subjects, is common, and aphasia may be 

present if the lesion occurs in the dominant 

hemisphere. 

ÅPatients often have a gaze preference toward the 

affected hemisphere 



POSTERIOR CIRCULATION

ÅLoss of consciousness and frequently have nausea and 

vomiting

ÅVisual agnosia , the inability to recognize seen objects, 

ÅAlexia , the inability to understand the written word

ÅA third nerve palsy 

ÅHomonymous hemianopsia , the patient may be unaware of any 

visual problem (visual neglect ) 



POSTERIOR CIRCULATION

ÅVertigo, syncope, diplopia, visual field defects, weakness, 

paralysis, dysarthria, dysphagia, spasticity, ataxia, or 

nystagmus may be associated with vertebrobasilar artery 

insufficiency

ÅPosterior circulation strokes also demonstrate crossed deficits, 

such as motor deficits on one side of the body and sensory loss 

on the other



ASSESSMENT AND EXAMINATION

ÅAssessment of facial sensation, eyebrow elevation and 

squinting, smiling symmetry, gross auditory acuity, gag reflex, 

shoulder elevation , sternocleidomastoid strength, and tongue 

protrusion complete the CN evaluation 

ÅMotor and sensory testing 

ÅDouble simultaneous extinction evaluation tests for sensory 

neglect 



ASSESSMENT AND EXAMINATION

ÅThe ability to discern a number gently scratched on a 
forearm, graphesthesia , is another easily tested cortical 
parietal lobe function

ÅThese tests can help differentiate a pure motor deficit of a 
lacunar stroke from a sensorimotor middle cerebral artery 
deficit 


