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Risk Factors for Ischemic Stroke 

I. Non modifiable risk factors  

• Age. 

• Gender.  

• Family History of Stroke (Genetic determinants). 

• Racial-ethnic factors. 

II. Modifiable risk factors:  
• Hypertension.  

• Cardiac Disease (Particularly Atrial Fibrillation [AF]).  

• Diabetes Mellitus. 

• Cigarette Smoking. 

• Alcohol Consumption. 

• Migraine 

• Combined Oral Contraceptives 

• Hyperlipidemia. 

• Carotid Artery Stenosis. 

• Sedentary Lifestyle. 

Diseases that cause brain ischemia  

1) Atherothrombotic Disease 
Atherothrombosis implies a reduction or occlusion of blood flow caused by a localized thrombotic 

process in one or more atherosclerotic cervicocranial arteries. Branching points of arteries are the 

predilection sites of development of atherosclerosis. Development of neurological deficits 

preceded by brief, frequent shotgun-like TIAs in the same vascular territory usually suggests 

atherothrombosis as the vascular mechanism. Stroke caused by a thrombotic process often 

develops during or just after sleep. Atherothrombotic infarctions are usually characterized by 

occlusion or severe stenosis of a large artery (Large Artery Atherosclerosis); and the presence of 

risk factors for atherosclerosis, such as hypertension, diabetes mellitus, and smoking. The 

neurological symptoms and signs depend on the vessels involved and the regions of brain ischemia. 

2) Small Artery Occlusion (Lacunar Infarction) 
Small artery occlusions can be surmised as the cause of infarcts less than 20 mm, without evidence 

of other disorders, such as vascular disease, vasospasm, or a cardioembolic source. These 

occlusions account for 10% to 23% of acute strokes. Risk factors include diabetes and 

hypertension. Lacunar infarcts are seen most often in the basal ganglia, internal capsule, corona 

radiata, and brainstem. PCA infarcts are more often lacunar in cause, and often present with typical 

clinical syndromes. Exclusion of proximal vascular disease is critical to the diagnosis. Secondary 

findings on imaging that may suggest small vessel disease as the cause of infarction include 

presence of chronic lacunar infarcts, cerebral microbleeds, white matter ischemic disease, 

prominent perivascular spaces, and cerebral atrophy. 

3) Brain Embolism 
There are three major sources of embolism—cardiogenic, intraarterial, and paradoxical. Emboli 

from any source tend to be arrested in a recipient artery, depending on the location of branch points 

and the size of the embolic material. The most common recipient arteries are the MCAs and ACAs 
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in the anterior circulation and the VAs, distal BA, superior cerebellar arteries, and PCAs in the 

posterior circulation. Once lodged, infarcts are often wedge shaped, involving the cerebral cortical 

surface. 

Cardiac sources of emboli are: 

Coronary Artery Diseases 

Myocardial infarcts 

Ventricular aneurysms 

Cardiomyopathies and Endocardiopathies 

Endocardial fibroelastosis 

Alcoholic cardiomyopathy 

Cocaine cardiomyopathy 

Myocarditis 

Valvular Diseases 

Rheumatic Mitral stenosis 

Rheumatic Aortic stenosis 

Calcific aortic stenosis 

Mitral valve prolapse 

Bacterial endocarditis 

Nonbacterial thrombotic (marantic) endocarditis—systemic lupus erythematosus 

(SLE) 

Prosthetic valves 

Arrhythmias 

Atrial fibrillation and flutter 

Sick sinus syndrome 

4) Systemic Hypotension (Border Zone Infarction) 
Inadequate pumping of the heart results in a global lack of blood flow to the brain. This occurs 

when there is too little blood in the system (shock and hypovolemia), when the pump fails 

(myocardial failure or severe arrhythmia), or when systemic hypotension is present. Collateral 

blood flow is affected first by a generalized lowering of blood pressure. In contrast to 

thromboembolic stroke, hypoperfusion is global and causes so-called border zone or watershed 

infarcts in the areas between the major regions of vascular supply: between the ACAs and MCAs 

and between the MCAs and PCAs. The most common area of border zone ischemia is in the 

temporoparietal region between the MCA and PCA supply regions. 

5) Other causes 
Noninflammatory Vascular Diseases Drug-Related Vasculopathies 

 Fibromuscular dysplasia Migraine-related Stroke 

 Moyamoya disease Stroke in Coagulation Disorders 

 Cervicocranial arterial dissection  Sickle cell disease 

Inflammatory Vascular Disorders  Essential thrombocythemia 

 Polyarteritis nodosa  Leukemia 

 Sarcoidosis  Abnormalities of the coagulation cascade 

 Temporal arteritis 

 Isolated CNS Angiitis 

 Behcet’s disease 

– Deficiencies of Antithrombin III, Protein C, 

or Protein S  

– Resistance to activated protein C 

– Abnormalities of the normal fibrinolytic 

system 

– Dysfibrinogenemias, including increased 

levels of fibrinogen 
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CLINICAL SYNDROMES 

1) Transient Ischemic Attacks 
The newly proposed definition of a TIA is a brief episode of neurologic dysfunction caused by 

focal brain or retinal ischemia, with clinical symptoms typically lasting less than 1 hour and 

without evidence of acute infarction.  

Clinical symptoms of TIA include hemiparesis, hemiparesthesia, dysarthria, dysphasia, diplopia, 

circumoral numbness, imbalance, and monocular blindness. They are usually similar to those of 

infarctions located in the arteries affected, except for the transient nature of the clinical episodes. 

TIA is a strong indicator of a subsequent stroke. Among patients who present to an emergency 

room with a TIA, 5% will have a stroke within the next 2 days and 25% will have a recurrent event 

within 3 months. Urgently identifying the cause of a patient’s first stroke or TIA is vital in 

determining the proper therapy to prevent a second, more disabling event. Also, TIAs suggest the 

underlying cardiological, hematological, and cerebrovascular diseases, and patients should be 

thoroughly evaluated for the specific vascular lesions and underlying causative diseases to prevent 

further TIA episodes or subsequent stroke 

2) Diffuse Hypoperfusion Syndromes 
There can be border zone or watershed infarctions in the brain between themajor arterial 

circulations. These conditions may occur with severe hypotension or in association with cardiac 

surgery. There are several described syndromes. 

If there is ischemia in the border zone territory of the anterior, middle, and posterior cerebral 

arteries, there may be bilateral parieto-occipital infarcts. There can be a variety of visual defects, 

including lower altitudinal visual field defects, optic ataxia, cortical blindness, disorders of ocular 

pursuit, and abnormalities in judging size, distance, and movement.  

If there is ischemia between the territories of the anterior and middle cerebral arteries bilaterally, 

a syndrome of bibrachial sensorimotor impairment can occur. Initially, there is weakness of the 

entire upper limbs, but later the weakness may be confined to the forearms and hands. Saccadic 

eye movements may be impaired due to involvement of the frontal eye fields.  

In ischemia to the border zone regions between the middle and posterior cerebral arteries, there 

can be bilateral parietotemporal infarctions. Patients have cortical blindness initially that may 

improve. However, there are a number of defects in higher cortical function that persist, including 

dyslexia, dysgraphia, dyscalculia, and memory defects. 

3) Middle Cerebral Artery Syndrome 
An MCA infarction is one of the most common manifestations of cerebrovascular disease. The 

clinical picture with an MCA infarction is varied and depends on whether the site of the occlusion 

is in the stem, the superior division, the inferior division, or the lenticulostriate branches and 

whether there is good collateral blood flow.  

When the stem of the MCA is occluded, there is usually a resultant large infarction with 

contralateral hemiplegia conjugate eye deviation toward the side of the infarct, hemianesthesia, 
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and homonymous hemianopia. There is associated global aphasia if the dominant hemisphere is 

involved and hemineglect with nondominant hemispheral lesions.  

The difference between an upper division MCA infarction and an MCA stem lesion is that the 

hemiparesis usually affects the face and arm more than the leg with upper division infarction. 

Broca’s aphasia is more common in upper division infarcts due to preferential involvement of the 

anterior branches of the upper division in occlusions.  

With lower division MCA syndromes, a Wernicke-type aphasia is seen with dominant hemisphere 

infarction, and behavioral disturbances are seen with nondominant infarction. A homonymous 

hemianopia may be present.  

A lenticulostriate branch occlusion may cause a lacunar infarction with involvement of the internal 

capsule producing a syndrome of pure motor hemiparesis. 

These described syndromes are variable and are dependent on the presence of collaterals and 

whether edema is present. 

4) Anterior Cerebral Artery Syndrome 
ACA territory infarctions are uncommon. They can be seen in patients with vasospasm after 

subarachnoid hemorrhage due to ACA or ACoA aneurysms. Excluding these causes, less than 3% 

of acute cerebral infarcts occur in the ACA territory. 

The characteristics of ACA infarction vary according to the site of involvement and the extent of 

collateral blood flow. 

Contralateral weakness involving primarily the lower extremity and, to a lesser extent, the arm is 

characteristic of infarction in the territory of the hemispheric branches of the ACA. Other 

characteristics include abulia, akinetic mutism (with bilateral mesiofrontal damage), impaired 

memory or emotional disturbances, transcortical motor aphasia (with dominant hemispheric 

lesions), deviation of the head and eyes toward the lesion, paratonia (gegenhalten), discriminative 

and proprioceptive sensory loss (primarily in the lower extremity), and sphincter incontinence. 

An anterior disconnection syndrome with left arm apraxia due to involvement of the anterior 

corpus callosum can be seen.  

Pericallosal branch involvement can cause apraxia, agraphia, and tactile anomia of the left hand. 

Infarction of the basal branches of the ACA can cause memory disorders, anxiety, and agitation. 

Infarction in the territory of the medial lenticulostriate artery (artery of Heubner) causes more 

pronounced weakness of the face and arm without sensory loss due to this artery’s supply of 

portions of the anterior limb of the internal capsule. 

5) Internal Carotid Artery Occlusion 
Occlusion of the ICA can produce symptoms and signs of infarction in either the ACA or the 

MCA territories (or both), as described above. The sole feature that distinguishes the MCA 

syndrome from a carotid artery syndrome is the presence of amaurosis fugax. Infarctions are 

often large, involving multiple lobes. Cerebral edema may be a life-threatening concern. The 
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carotid pulse may be absent ipsilaterally. Horner’s syndrome may be present due to 

oculosympathetic involvement along the carotid artery. 

6) Posterior Cerebral Artery Syndrome 
The signs and symptoms seen with PCA territory infarctions are variable, depending on the site of 

the occlusion and the availability of collateral blood flow.  

Unilateral infarctions in the distribution of the hemispheral branches of the PCA may produce a 

contralateral homonymous hemianopia. This is due to infarction of the striate cortex, the optic 

radiations, or the lateral geniculate body. There is partial or complete macular sparing if the 

infarction does not reach the occipital pole.  

The visual field defect may be limited to a quadrantanopia. A superior quadrantanopia is caused 

by infarction of the striate cortex inferior to the calcarine fissure or the inferior optic radiations in 

the temporo-occipital lobes.  

An inferior quadrantanopia is the result of an infarction of the striate cortex superior to the 

calcarine fissure or the superior optic radiations in the parieto-occipital lobes. 

There may be more complex visual changes, including formed or unformed visual hallucinations 

(“release hallucinations”), visual and color agnosias, and prosopagnosia (agnosia for familiar 

faces).  

Finally, there can be some alteration of sensation with PCA hemispheral infarctions, including 

paresthesias and altered position, pain, and temperature sensations. 

Infarction in the distribution of the callosal branches of the PCA involving the left occipital region 

and the splenium of the corpus callosum produces alexia without agraphia. In this syndrome, 

patients can write, speak, and spell normally. However, they are unable to read words and 

sentences. Naming of letters and numbers may be intact. However, there can be inability to name 

colors, objects, and photographs. 

Right hemispheric PCA territory infarctions may cause contralateral visual field neglect. Amnesia 

may be present with PCA infarctions that involve the left medial temporal lobe or when there are 

bilateral mesiotemporal infarctions. In addition, an agitated delirium may occur with bilateral 

penetrating mesiotemporal infarctions. 

Large infarctions of the left posterior temporal artery territory may produce an anomic or 

transcortical sensory aphasia. 

Infarctions in the distribution of the penetrating branches of the PCA to the thalamus can cause 

aphasia if the left pulvinar is involved, akinetic mutism, global amnesia, and/or Dejerine-Roussy 

syndrome. In the latter syndrome, the patient has contralateral sensory loss to all modalities, severe 

dysesthesias on the involved side (thalamic pain), vasomotor disturbances, transient contralateral 

hemiparesis, and choreoathetoid or ballistic movements.  
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There are also a number of syndromes that can result from infarctions in the distribution of the 

penetrating branches of the PCA to the midbrain that were previously discussed with the midbrain 

syndromes. 

Bilateral infarctions in the distribution of the hemispheric branches of the PCAs may cause 

bilateral homonymous hemianopia. With bilateral occipital or occipitoparietal infarctions, one can 

have cortical blindness, often with denial or unawareness of blindness (Anton’s syndrome).  

Another syndrome—Balint’s syndrome— may be seen with bilateral occipital or parietooccipital 

infarctions. The characteristics of this syndrome include optic ataxia, psychic paralysis of fixation 

with inability to look to the peripheral field, and disturbance of visual attention. 

7) Lacunar Stroke Syndromes 
there are 4 Lacunar Stroke Syndromes that have been best described. These syndromes have been 

described with ischemic lacunar infarctions as well as with discrete hemorrhages. 

Pure motor hemiparesis is characterized by a unilateral motor deficit involving the face, the arm, 

and, to a lesser extent, the leg. There may be a mild dysarthria. There is no associated aphasia, 

apraxia, or agnosia. In addition, there is no sensory, visual, or higher cortical dysfunction. This 

syndrome may be secondary to a lacunar infarction in the posterior limb of the internal capsule, 

corona radiata, basis pontis, cerebral peduncle, or the medullary pyramid. However, an ischemic 

cortical lesion may also cause a pure motor hemiparesis.  

Pure sensory stroke (pure hemisensory or paresthetic stroke) is characterized by unilateral 

numbness, paresthesias, and a hemisensory deficit involving the face, arm, trunk, and leg. 

Subjective complaints may be out of proportion to objective findings. Lacunae in the 

ventroposterolateral nucleus of the thalamus may cause this syndrome. However, pure sensory 

stroke can also be due to ischemic infarctions in the corona radiata or in the parietal cortex. 

Ataxic hemiparesis (homolateral ataxia and crural paresis) is characterized by weakness that 

is more prominent in the lower extremity in association with ipsilateral arm and leg ncoordination. 

Involvement of the face is uncommon. Dysarthria is usually not present. There may be an extensor 

plantar response. Lacunae in the posterior limb of the internal capsule, basis pontis, red nucleus, 

or in the thalamocapsular region can cause this syndrome. 

The dysarthria-clumsy hand syndrome is characterized by supranuclear facial weakness, 

tongue deviation, dysphagia, dysarthria, impaired fine motor control of the hand, and an extensor 

plantar response. There is no sensory deficit. Lacunae in the basis pontis, at the junction of the 

upper one-third and lower two-thirds of the pons, or in the genu of the internal capsule may cause 

this syndrome. 

8) Brainstem infarcts 
Brainstem infarcts are a collection of difficult to diagnose syndromes affecting the midbrain, the 

pons, and the medulla oblongata. They can cause a varied range of symptoms ranging from 

impairment of cranial nerves III to XII, to respiratory and cardiac dysfunction, locked-in 

syndrome, sleep-wake cycle alteration, and decreased consciousness and death. 
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The blood supply of Brainstem can be divided into a group of arteries supplying each region: 
Midbrain: 
Anteromedial: supplied by the posterior cerebral artery.  
Anterolateral: supplied by the posterior cerebral artery and branches of the anterior choroidal artery. 

Lateral: supplied by the posterior cerebellar artery, the choroidal artery, and the collicular artery.  
Posterior: supplied by the superior cerebellar artery, the posteromedial choroidal artery. 
Pons: 
Anteromedial: supplied by the pontine perforating arteries, branches of the basilar artery.  

Anterolateral: supplied by the anterior inferior cerebellar artery.  
Lateral: supplied by the lateral pontine perforating arteries, branches of the basilar artery, anterior 
inferior cerebellar artery, or the superior cerebellar artery.  
Medulla oblongata: 
Anteromedial: supplied by the anterior spinal artery and vertebral artery.  

Anterolateral: supplied by the anterior spinal artery and vertebral artery.  

Lateral: supplied by the posterior inferior cerebellar artery.  

Posterior: supplied by the posterior spinal artery. 

Midbrain syndromes 

Claude Syndrome: Affects the fibers from CN III, the rubrodentate fibers, corticospinal tract fibers, 

and corticobulbar fibers. It results in ipsilateral CN III palsy, contralateral hemiplegia of lower 

facial muscles, tongue, shoulder, upper and lower limb along with contralateral ataxia. The blood 

supply involved is from the posterior cerebral artery. 

Dorsal midbrain syndrome (Benedikt): Also known as paramedian midbrain syndrome, affects the 

fibers from CN III and the red nucleus. It results in ipsilateral CN III palsy, contralateral 

choreoathetosis, tremor, and ataxia. The blood supply involved comes from the posterior cerebral 

artery and paramedian branches of the basilar artery. 

Pontine syndromes 

Gasperini syndrome: Affects the nuclei of CN V, VI, VII, VIII, and the spinothalamic tract. It results 

in ipsilateral facial sensory loss, ipsilateral impaired eye abduction, ipsilateral impaired eye 

abduction, ipsilateral nystagmus, vertigo, and contralateral hemi-sensory impairment. The blood 

supply involved derives from the pontine branches of the basilar artery and long circumferential 

artery of the anterior inferior cerebellar artery. 

Gellé syndrome: Affects the CN VII, VIII, and corticospinal tract. It results in ipsilateral facial 

palsy, ipsilateral hearing loss, and contralateral hemiparesis. 

Locked-in syndrome: Affects upper ventral pons, including corticospinal tract, corticobulbar tract, 

and CN VI nuclei. It results in quadriplegia, bilateral facial palsy, and horizontal eye palsy. The 

patient can move the eyes vertically, blink, and has an intact consciousness. The blood supply 

affected is the middle and proximal segments of the basilar artery. 

Medulla oblongata syndromes 

Avellis syndrome: Affects the pyramidal tract and nucleus ambiguus. It results in ipsilateral 

palatopharyngeal palsy, contralateral hemiparesis, and contralateral hemi-sensory impairment. The 

blood supply affected is the vertebral arteries. 

Lateral medullary syndrome (Wallenberg syndrome): Affects the spinal nucleus & fiber of CN V, 

nucleus ambiguus, lateral spinothalamic tract, sympathetic fibers, inferior cerebellar peduncle, and 

vestibular nuclei. It results in ipsilateral Horner's syndrome, ipsilateral facial loss of pain & 

temperature, ipsilateral palsy of soft palate, larynx & pharynx, ipsilateral cerebellar hemi-ataxia, 

contralateral loss of body pain & temperature, nystagmus, dysarthria, dysphagia, and hyperacusis. 
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The blood supply affected is the vertebral artery and branches from the posterior inferior cerebellar 

artery. 

 

9) Thalamic Infarction 
The main arterial supply to the thalamus arises from the PCoAs and the perimesencephalic 

segment of the PCA. Localization of the arterial territory responsible for a thalamic infarction often 

can be determined from clinical findings. Thalamic infarctions typically involve one of the four 

major vascular regions: posterolateral, anterior, paramedian, and dorsal. 

Posterolateral thalamic infarctions result from occlusion of the thalamogeniculate branches arising 

from the P2 segment of the PCA. Three common clinical syndromes may occur: pure sensory 

stroke, sensorimotor stroke, and the thalamic syndrome of Dejerine-Roussy. Findings in Dejerine- 

Roussy syndrome contralateral to the involved thalamus may include hemianesthesia, transient 

slight hemiparesis, hemiataxia, choreoathetoid movements, athetoid posture, paroxysmal pain, and 

homonymous hemianopia (often due to simultaneous medial occipital infarction). 

Anterior thalamic infarction results from occlusion of the polar or tuberothalamic artery. Findings 

may include predominant neurobehavorial disturbances such as abulia, apathy, disorientation, lack 

of insight, and personality changes. There may also be facial paresis for emotional movement, 

contralateral hemiparesis and visual field defects, dysphagia with left-sided lesions, and 

hemineglect and impaired visuospatial processing with right-sided lesions. 

Infarctions in the territory of the paramedian artery may also involve the paramedian region of the 

midbrain. Occlusion of the top of the basilar artery can cause this syndrome. Findings may include 

transient loss of consciousness or somnolence, behavioral changes, recent memory loss with 

anterograde and retrograde components, disorders of vertical gaze and convergence, contralateral 

hemiataxia, asterixis or motor weakness, and delayed action tremor in the contralateral limbs. 

Dorsal thalamic infarction results from occlusion of the posterior choroidal arteries. These 

infarctions are characterized by the presence of homonymous hemianopia or homonymous 

horizontal sectoranopia. There may also be an asymmetrical optokinetic response and hemibody 

(face and arm) hypesthesia. Involvement of the pulvinar may account for thalamic aphasia. 

 

CLINICAL DIAGNOSIS 

CLINICAL HISTORY 

Stroke versus non stroke 
Stroke is considered in any patient presenting with acute neurologic deficit or any alteration in 

level of consciousness.  

Common stroke signs and symptoms include: 

Abrupt onset of hemiparesis, monoparesis, or (rarely) quadriparesis 

Hemisensory deficits 

Monocular or binocular visual loss 

Visual field deficits 

Diplopia 

Dysarthria 

Facial droop 

Ataxia 
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Vertigo (rarely in isolation) 

Nystagmus 

Aphasia 

Sudden decrease in level of consciousness 

 

The clinical hallmark of many forms of Stroke is an acute focal change in neurological status. 

Therefore, an event that has an indistinct onset or course may not be a stroke. There is one 

exception to consider, which is the indistinct time of onset of symptoms in an individual who 

awakens with the neurological dysfunction. 
In most instances of stroke, the neurological deficit is maximum from its onset, with the involved 

body parts being simultaneously affected.  

The diagnosis of stroke is weakened if there is a series of events in which neurological deficits 

accumulate or if there is a march of symptoms from one area to another. Focal seizures can 

usually be differentiated by obtaining a history of associated involuntary motor activity and a 

march of symptoms. A gradual onset of symptoms with accumulation of deficits over time would 

suggest the possibility of a space-occupying lesion. It would be distinctly unusual for stroke to 

present with positive neurological phenomena such as visual hallucinations or scintillating visual 

symptoms. Fleeting positive visual phenomenon would be more consistent with migraine. 

Isolated vertigo may be more consistent with a labyrinthine disorder. Hypoglycemia should be 

considered in the diabetic patient with transient paresis or aphasia, particularly if there is 

associated altered consciousness or confusion. 

Ischemic versus hemorrhagic stroke 
It is often difficult to differentiate an ischemic infarction from a hemorrhage. Some historical 

features that suggest a hemorrhage would be an altered level of consciousness or a seizure at the 

onset, vomiting, or a severe headache. However, onset headaches can also be present in 17% of 

patients with ischemic infarction. 

 

Possible underlying type and mechanism of  stroke 
Specific details need to be sought in the history to adequately evaluate the possible underlying type 

and mechanism of stroke.  

It is important to review any cerebrovascular risk factors with the patient, including a history of 

cardiac disorders, hypertension, hematological abnormalities, hyperlipidemia, diabetes, tobacco 

use, alcohol or drug use, migraine, oral contraceptive use, and a personal history or family history 

of TIA or stroke.  

Information should be obtained about use of medications such as oral anticoagulants or antiplatelet 

agents and the use of illicit drugs.  

Patients may have other medical illnesses associated with stroke, including connective tissue 

diseases, malignancies, and hypercoaguable states.  

Rarely, a preceding or concurrent infection may predispose to stroke. 
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Although it is difficult to distinguish cardiogenic stroke from other causes based on the 

neurological profile, historical features that may suggest a cardioembolic cause are an abrupt onset 

with a maximum deficit at the onset, a history of infarctions in more than one vascular territory, or 

systemic emboli to the limbs or other organs. 

Anterior versus posterior circulation stroke 
Patients noting monocular visual loss or having complaints of a speech disorder suggestive of 

aphasia most likely have carotid distribution ischemia.  

Complaints of binocular visual loss, vertigo, balance difficulties, gait instability, bilateral or 

alternating weakness or altered sensation, swallowing difficulties, or diplopia suggest ischemia in 

the vertebrobasilar distribution. 

Time of  onset is critical 
Establishing the time of symptom onset is critical. If the time of symptom onset is unknown, the 

time the patient was last known to be normal without new neurological symptoms is used. The 

time that is established is then utilized to decide whether giving intravenous thrombolytics is 

indicated or not. 

EXAMINATION 

General Examination 
The goals of the general examination are as follows: 

– Detect extracranial causes of stroke symptoms 

– Distinguish stroke from stroke mimics 

– Determine and document for future comparison the degree of neurologic deficit (NIH 

Stroke Scale) 

– Localize the lesion 

– Identify comorbidities 

– Identify conditions that may influence treatment decisions (eg, recent surgery or trauma, 

active bleeding, active infection) 

 

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 following: 

– Ocular fundi (retinopathy, emboli, hemorrhage) 

– Heart (irregular rhythm, murmur, gallop) 

– Peripheral vasculature (palpation of carotid, radial, and femoral pulses; auscultation for 

carotid bruit) 

The physical examination must encompass all of the major organ systems, starting with airway, 

breathing, and circulation (ABCs) and the vital signs. Patients with a decreased level of 

consciousness should be assessed to ensure that they are able to protect their airway. Patients with 

stroke, especially hemorrhagic stroke, can suffer quick clinical deterioration; therefore, constant 

reassessment is critical. 

Ischemic strokes, unless large or involving the brainstem, do not tend to cause immediate problems 

with airway patency, breathing, or circulation compromise. On the other hand, patients with 
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intracerebral or subarachnoid hemorrhage frequently require intervention for airway protection 

and ventilation. 

Vital signs, while nonspecific, can point to impending clinical deterioration and may assist in 

narrowing the differential diagnosis. Many patients with stroke are hypertensive at baseline, and 

their blood pressure may become more elevated after stroke. While hypertension at presentation is 

common, blood pressure decreases spontaneously over time in most patients. 

 

Head and neck, cardiac, and extremities examination 
A careful examination of the head and neck is essential. Contusions, lacerations, and deformities 

may suggest trauma as the etiology for the patient's symptoms. Auscultation of the neck may elicit 

a bruit, suggesting carotid disease as the cause of the stroke. 

 

Cardiac arrhythmias, such as atrial fibrillation, are found commonly in patients with stroke. 

Similarly, strokes may occur concurrently with other acute cardiac conditions, such as acute 

myocardial infarction and acute heart failure; thus, auscultation for murmurs and gallops is 

recommended. 

 

Carotid or vertebrobasilar dissections and, less commonly, thoracic aortic dissections may cause 

ischemic stroke. Unequal pulses or blood pressures in the extremities may reflect the presence of 

aortic dissections.  

 

Neurologic examination 
With the availability of fibrinolytic and endovascular therapies for acute ischemic stroke in 

selected patients, the physician must be able to perform a brief but accurate neurologic 

examination on patients with suspected stroke syndromes.  

The goals of the neurologic examination include the following: 

– Confirming the presence of a stroke syndrome 

– Distinguishing stroke from stroke mimics 

– Establishing a neurologic baseline (including documenting an NIH Stroke Scale) should 

the patient's condition improve or deteriorate 

 

– Establishing stroke severity to assist in prognosis and therapeutic selection (based on 

potential disability due to current neurologic deficits) 

 

Essential components of the neurologic examination include the following evaluations: 

– Cranial nerves 

– Motor function 

– Sensory function 

– Cerebellar function 

– Gait 

– Language (expressive and receptive capabilities) 

– Mental status and level of consciousness 

– The skull and spine also should be examined, and signs of meningismus should be 

sought. 

– National Institutes of Health Stroke Scale 
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Hemiplegia and Hemiparesis 

Hemiplegia is complete paralysis of half of the body. Hemiparesis is weakness of half of the 

body.  

Causes 
1. Stroke: ischemic or hemorrhagic. 

2. Space occupying lesion: e.g. tumors. 

3. Infection: encephalitis, meningoencephalitis or brain abscess. 

4. Demyelinating: MS, disseminated encephalomyelitis. 

5. Congenital: cerebral palsy. 

6. Hysterical. 

 
Clinical presentation of  hemiplegia 
The clinical presentation of hemiplegia varies much according to:  

a) The site of the lesions in the nervous system. 

b) Etiology of hemiplegia. 

a) localization of  the site of  the lesion in hemiplegia 
Hemiplegia occurs in lesions affecting the pyramidal tract along its course (i.e. Cerebral Cortex, 

Internal Capsule, Brain Stem (mid brain, pons, medulla), or Spinal Cord) 

Anatomical Localization of Hemiplegia and Hemiparesis 
Location Of Lesion Characteristics of hemiparesis and associated signs 
Cerebral cortex Contralateral arm is affected more than leg or face sometimes tongue 

(deviates to weak side) 

Left hemisphere: aphasia, apraxia 

Right hemisphere: inattention to left half of body, visual space; 

constructional apraxia 

Homonymous hemianopia on weak side 

Decreased graphesthesia, extinction of sensory stimuli 

Internal capsule Contralateral arm equal to leg; face may be spared 

No sensory loss or aphasia 

Brain stem Contralateral arm equal to leg plus ipsilateral cranial nerve palsy 

Midbrain Third nerve palsy 

Pons Sixth and seventh nerve palsies (peripheral); ipsilateral conjugate 

gaze palsy possible 

Medulla Twelfth nerve palsy 

Cervical spinal cord 

(hemicord) 

Ipsilateral weakness of arm and leg, sparing face; ipsilateral loss of 

proprioception and vibration 

Contralateral loss of pain and temperature (Brown-Se´quard 

syndrome) 

 
b) Other clinical features: 

Onset: sudden in embolic stroke -  acute in hemorrhage and thrombotic stroke - Subacute in 

demyelinating disease - gradual in neoplasm.  

Course: may be regressive in inflammatory, vascular, or traumatic causes. Progressive in 

neoplasm. Remittent in MS. 
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Weakness: is usually affecting one half of the body- UL, LL in equal degree or one may 

be affected more than the other, weakness affect group of muscles, affecting fine movements 

more, distal muscles are more affected, progravity muscles are more affected than antigravity 

       i.e.  In UL→ Extensors are weaker  

              In LL→ Flexors are weaker 

Muscles tone: In acute conditions (e.g. stroke) there is a shock stage lasting for 2-6 

weeks, during which there is a complete loss of tone of the paralyzed side, after this stage tone 

gradually returns and spasticity appears 

Deep reflexes: In acute conditions (e.g. stroke), in the shock stage deep reflexes are    

  lost or diminished in the affected side after this stage deep reflexes gradually return and 

become exaggerated, and later pathological reflexes and clonus may be elicited. 

Superficial reflexes:   
             Planter reflex: Dorsiflexion (Babinski sign) on the affected side 

             lost abdominal and cremasteric on the affected side. 

Gait: is usually circumduction in the spastic stage. 

Other features of sensory impairment, cranial nerves affection depend on the site of the 

lesion. 

 

 

 

 

Causes of Neurological Worsening after an Ischemic Stroke 

– Thrombus propagation 
– Occlusion of a stenotic artery due to thrombus 
– Recurrent embolism 
– Hemorrhagic transformation 
– Failure of collateral blood supply 
– Hypoperfusion due to systemic hypotension 
– Hypovolemia or decreased cardiac output 
– Hypoxia 
– Cerebral edema 
– Herniation 
– Seizures 
– Medication effects 
– Medical conditions such as pneumonia, pulmonary embolus, myocardial 

ischemia, congestive heart failure, electrolyte disturbances, or urosepsis  
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Differential diagnosis of stroke 

The diagnosis of stroke versus non stroke is straight forward if there is a history 

of acute or sudden onset of focal neurologic deficits of vascular origin, if the 

history is not clear C.T will solve the problem, but clinically the followings must 

be differentiated: 

1) Brain tumors: history of headache, papilloedema, seizures, blurring of 

vision, progressive course, with gradual onset. 

2) Chronic subdural hematoma: history of head injury, weeks up to years 

before, more drowsiness, confusion & headache than the focal deficits. 

3) Encephalitis: acute or subacute onset of fever, cloudiness of consciousness, 

convulsions, signs of meningeal irritation, higher mental functions disorders. 

4) Brain abscess: history of fever, headache with signs & symptoms of 

increased ICT, focal deficits, with source of infections e.g. mastoditis, OM, 

congenital heart diseases. 

5) Todd’s paralysis: history of epileptic seizures of focal onset. 

6) Hysterical hemiplegia: usually occurs in young age, with no +ve data on 

examination. 
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INVESTIGATIONS 

IMAGING STUDIES 

Emergent brain imaging is essential for excluding mimics (SAH, ICH, masses) and potentially 

confirming the diagnosis of ischemic stroke.  

CT scanning 
Noncontrast CT (NCCT) scanning is the most commonly used form of neuroimaging in the acute 

evaluation of patients with apparent acute stroke. A lumbar puncture is required to rule out 

meningitis or subarachnoid hemorrhage when the CT scan is negative but the clinical suspicion 

remains high.  

Multimodal CT imaging 
Multimodal CT imaging with the addition of CT angiography and CT perfusion to NCCT has the 

potential to identify large vessel occlusions and areas of salvagable tissue. 

MRI with magnetic resonance angiography (MRA) 
MRI with magnetic resonance angiography (MRA) has been a major advance in the neuroimaging 

of stroke. MRI not only provides great structural detail but also can demonstrate early cerebral 

edema. In addition, MRI has proved to be sensitive for detection of acute intracranial hemorrhage. 

However, MRI is not as available as CT scanning is in emergencies, many patients have 

contraindications to MRI imaging (eg, pacemakers, implants), and interpretation of MRI scans 

may be more difficult. 

Carotid duplex scanning 
Carotid duplex scanning is one of the most useful tests in evaluating patients with stroke. 

Increasingly, it is being performed earlier in the evaluation, not only to define the cause of the 

stroke but also to stratify patients for either medical management or carotid intervention if they 

have carotid stenoses. 

Digital subtraction angiography 
Digital subtraction angiography is considered the definitive method for demonstrating vascular 

lesions, including occlusions, stenoses, dissections, and aneurysms. 

LABORATORY STUDIES 

ROUTINE  
– Blood glucose 

– Coagulation studies.  

– A complete blood count (CBC)  

– Basic chemistry panel.  

ADDITIONAL LABORATORY TESTS (for certain patients) may include the following: 

– Cardiac biomarkers 

– Toxicology screen 

– Fasting lipid profile 

– Erythrocyte sedimentation rate 
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– Antinuclear antibody (ANA) 

– Rheumatoid factor 

– Homocysteine level 

– Rapid plasma reagent (RPR) 
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Management of Acute Ischemic Stroke 

EARLY DETECTION 

Ischemic stroke can occur both in the community and in the hospital and must be recognized by 

bystanders and/or providers. Stroke is a clinical diagnosis and several features of the patient’s 

clinical presentation can be used to identify stroke patients. Emergency Medical Systems are key 

in detection, triaging, and transport of stroke patients to receiving facilities. 

 

 

 

 

 

 

 

 

 

 

PREHOSPITAL MANAGEMENT 

With the deployment of mobile stroke units (MSUs) equipped with CT scanners and telemedicine 

links, recognition of patients and administration of treatments may be more precise and efficient. 

 

HOSPITAL MANAGEMENT 

NEUROIMAGING 
The choice of acute brain-imaging modality is dependent on availability of technologies at the local 

hospital. Each brain imaging modality has its own strengths and limitations. 
REVASCULARIZATION 

The primary goal of advanced stroke management is revascularization and limitation of 

secondary neuronal injury. IV thrombolysis and EVT are now available for selected patients. 
IV Thrombolysis (Fibrinolytic Therapy)  

The only fibrinolytic agent that has been shown to benefit selected patients with acute ischemic 

stroke is alteplase (rt-PA). While streptokinase may benefit patients with acute MI, in patients 

with acute ischemic stroke it has been shown to increase the risk of intracranial hemorrhage and 

death. 

Fibrinolytics (ie, rt-PA) restore cerebral blood flow in some patients with acute ischemic stroke 

and may lead to improvement or resolution of neurologic deficits. Unfortunately, fibrinolytics 

may also cause symptomatic intracranial hemorrhage. Other complications include potentially 

extracranial hemorrhage and angioedema or allergic reactions. 
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In particular, rt-PA had to be given within 3 hours of stroke onset and only after CT scanning 

had ruled out hemorrhagic stroke.  

Subsequently, fibrinolytic therapy administered 3–4.5 hours after symptom onset was found to 

improve neurologic outcomes in the European Cooperative Acute Stroke Study III (ECASS III), 

suggesting a wider time window for fibrinolysis in carefully selected patients (see eligibility 

criteria). 

 

Intravenous rt-PA eligibility criteria 

Inclusion criteria for rt-PA 
Age 18 yr or older 
Clinical diagnosis of ischemic stroke causing a measurable neurologic deficit 
Time of symptom onset well established to be <270 min before treatment 

Exclusion criteria for rt-PA (0-3 h) 
Imaging evidence of intracranial hemorrhage, mass effect, or hypodensity > one-third of hemisphere 
Minor or rapidly resolving symptoms likely to result in minimal or no residual deficit 
Clinical presentation suggestive of subarachnoid hemorrhage 
Active bleeding 
Known bleeding diathesis, including but not limited to: 

Platelet count < 100,000 
Heparin use within 48 h and prolonged aPTT 
INR > 1.7, or anticoagulant use with residual biologic activity 

Major surgery or serious trauma excluding head trauma within 14 d 
Intracranial surgery, serious head trauma, or previous stroke within 3 mo 
Gastrointestinal or urinary tract hemorrhage within 21 d 
Noncompressible arterial puncture within 7 d 
Lumbar puncture within 7 d 
Pretreatment SBP > 185 mm Hg or DBP > 110 mm Hg and uncontrollable 
Known history of intracranial hemorrhage 
Blood glucose < 50 mg/dL 
Myocardial infarction within 3 mo, suspected endocarditis, or pericarditis 
Seizure with residual deficits thought to be postictal and not likely due to stroke 
Severe underlying disease with short-term life expectancy 

Exclusion criteria for rt-PA (3.0-4.5 h): Similar to those for 0-3 h, with any one of the 

following additional exclusion criteria: 
Age > 80 yr 
Oral anticoagulant use, regardless of INR 
National Institutes of Health Stroke Scale score > 25 
Both a history of stroke and diabetes 

 

 
Mechanical Thrombolysis 

Mechanical treatments include the use of catheters to directly deliver (during angiography) a 

clot-disrupting or retrieval device to a thromboembolus that is occluding a cerebral artery. Most 

devices are used in cerebral vessels that are 2–5 mm. Mechanical thrombolytic devices can 

remove a clot in a matter of minutes, whereas pharmaceutical thrombolytics, even those 

delivered intra-arterially, may take as long as 2 hours to dissolve a thrombus. 
 
ICU MANAGEMENT 

Oxygenation and Ventilation 

Supplemental oxygen may be required if a patient’s saturation is less than 94%. Rapid 

neurologic deterioration and ensuing loss of consciousness with impairment of reflexes that 
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maintain the airway mandate definitive airway control. Failure to recognize imminent airway 

loss may result in complications such as aspiration, hypoxemia, and hypercapnia, which may 

result in secondary neuronal injury. 
Blood Pressure 

As part of cerebral autoregulation, blood pressure is commonly elevated during the acute phase 

of acute ischemic stroke (AIS), maximizing perfusion in the ischemic areas. However, severe 

hypertension can lead to hemorrhagic transformation of the infarct, hypertensive 

encephalopathy, as well as cardiopulmonary and renal complications. Current AHA/ASA 

guidelines recommend permissive hypertension with a blood pressure goal of less than or equal 

to 220/120 mm Hg for the first 24–48 hours. Yet, these blood pressure variables only apply if 

the patient is not undergoing any acute intervention such as IV-tPA or EVT. If the patient 

receives IVtPA, the risk of hemorrhagic transformation increases and the blood pressure should 

be lowered to less than or equal to 185/110 mm Hg prior to IV-tPA administration and to less 

than or equal to 180/105 mm Hg once IV-tPA has been given. Reperfusion injury and 

hemorrhagic transformation are of concern in the case of EVT; thus, blood pressure must be 

closely monitored during and after EVT.  

Hypotension and hypovolemia should be avoided and corrected in patients with acute ischemic 

stroke (AIS). 
Glycemic Control 

Evidence indicates that persistent in-hospital hyperglycemia during the first 24 hours after AIS 

is associated with worse outcomes compared with normoglycemia due to multiple potential 

mechanisms, such as endothelial dysfunction, increased oxidative stress, and impaired 

fibrinolysis. It is reasonable to treat hyperglycemia to achieve blood glucose levels in a range 

of 140–180 mg/dL and to monitor closely to prevent hypoglycemia in patients with AIS. 
Cerebral Edema 

Large infarcts of the MCA or ICA are associated with high morbidity rates of up to 80%. 

Patients with large hemispheric infarcts (LHIs) are at increased risk of cerebral edema and fast 

neurologic deterioration that led to the term “malignant MCA infarction”(MMI). Hypodensity 

seen in more than 50% of the MCA territory or an infarct volume of greater than 145 cc within 

14 hours of ictus are the most reliable predictors for a malignant course with increased 

intracranial pressure, herniation, and need for decompressive hemicraniectomy (DHC) 

Despite the lack of clear evidence in MMI, hyperosmolar therapy with mannitol or hypertonic 

saline (HTS) has been proposed to reduce cytotoxic edema. There is no definitive data whether 

one hyperosmolar agent is superior to the other, and the choice can be guided by their individual 

side effects.  

Potential complications of HTS use are fluid overload, pulmonary edema, hypokalemia, cardiac 

arrhythmias, hyperchloremic metabolic acidosis, acute kidney injury, and dilutional 

coagulopathy (63, 64). To avoid rebound edema, HTS should be gradually tapered and the 

serum sodium level should never be allowed to drop more than 10–12 mEq/L over 24 hours.  

Potential complications of mannitol include acute kidney injury, hypotension due to diuresis, 

rebound ICP, electrolytic imbalance (hypo-/hypernatremia), and acid/base disturbances. 

Fever and Targeted Temperature Modulation 

It appears that the effect of fever (temperature core [Tc] > 37.5°C) is pertinent to severely brain 

injured patients in the ICU. Clinical studies have shown the potential effect of therapeutic 

hypothermia (Tc, 34–35°C) for the management cerebral edema and intracranial hypertension. 
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Although there is paucity of high-quality data in support of fever control after ischemic stroke, 

it is recommended that patients with severe brain injury and fever refractory to medical therapy 

receive some degree of fever prevention while in the ICU  

Seizure Control 

Seizures occur in 2–23% of patients within the first days after ischemic stroke. These seizures 

are usually focal, but they may be generalized. Although primary prophylaxis for poststroke 

seizures is not indicated, secondary prevention of subsequent seizures with standard 

antiepileptic therapy is recommended.  

A fraction of patients who have experienced stroke develop chronic seizure disorders. Seizure 

disorders secondary to ischemic stroke should be managed in the same manner as other seizure 

disorders that arise as a result of neurologic injury.  

Antithrombotic Agents 

Antiplatelet and anticoagulant medications are known to reduce the risk of recurrent ischemic 

stroke. Large previous study showed a significant 1.2% absolute reduction in death or 

dependency for subjects treated with aspirin within 48 hours of stroke onset compared with 

controls. 
Anticoagulation and Prophylaxis 

Currently, data are inadequate to justify the routine use of heparin or other anticoagulants in the 

acute management of ischemic stroke. Patients with embolic stroke who have another indication 

for anticoagulation (eg, atrial fibrillation) may be placed on anticoagulation therapy 

nonemergently, with the goal of preventing further embolic disease; however, the potential 

benefits of that intervention must be weighed against the risk of hemorrhagic transformation. 

Immobilized stroke patients in particular are at increased risk of developing deep venous 

thrombosis (DVT) and should receive early efforts to reduce the occurrence of DVT. The use 

of low-dose, subcutaneous unfractionated or low–molecular-weight heparin may be appropriate 

in these cases. 

Nutrition 

As in the case with all critically ill neurologic patients, enteral feeding should be started within 

48 hours to avoid protein catabolism and malnutrition. A small-bore nasoduodenal feeding tube 

may reduce the risk of aspiration events. Assessment of speech and swallowing function is 

imperative in AIS patients to determine the need for long-term enteral nutrition with 

percutaneous enteric gastrostomy. 
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Ischemic Stroke Prevention 

Primary prevention refers to the management of individuals with no history of stroke. Preventative 

measures may include the use of antiplatelet agents, statins, smoking cessation and exercise. 

Secondary prevention refers to the treatment of individuals who have already had a stroke. 

Measures may include the use of anitplatelet agents, anticoagulants (warfarin or newer novel oral 

anticoagulants) antihypertensives, statins, and lifestyle interventions. 

 

Secondary prevention guidelines 

– Patients who have had a stroke or transient ischemic attack (TIA) should be screened for 

diabetes and obesity 

– Patients should possibly be screened for sleep apnea 

– Patients should possibly undergo a nutritional assessment and be advised to follow a 

Mediterranean-type diet 

– Patients who have had a stroke of unknown cause should undergo long-term monitoring 

for atrial fibrillation (AF) 

– The new oral anticoagulants dabigatran, apixaban, and rivaroxaban are among the drugs 

recommended for patients with nonvalvular AF.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


