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STROKE 

  

INTRODUCTION 
         Cerebrovascular disease (CVD), or stroke, is the second most common cause of 

death worldwide and the fourth leading cause of death in the United States, declining 

from the third most common cause of death as a result of decades of progress in the 

treatment and prevention of CVD. Strokes can either be ischemic (88% of all strokes) or 

hemorrhagic (12% of all strokes). * Ischemic stroke, which may be thrombotic or 

embolic, is the abrupt development of a focal neurological deficit that occurs due to 

inadequate blood supply to an area of the brain. A thrombotic occlusion occurs when a 

thrombus forms inside an artery in the brain. An embolic stroke typically occurs when a 

piece of thrombus originating either inside or outside of the cerebral vessels, breaks loose 

and is carried to the site of occlusion in the cerebral vessels. An extracerebral source of 

emboli is often the heart, leading to cardioembolic stroke. 

* Hemorrhagic stroke is a result of bleeding into the brain and other spaces within the 

CNS and includes subarachnoid hemorrhage (SAH), intracerebral hemorrhage (ICH), and 

subdural hematomas. SAH results from sudden bleeding into the space between the inner 

layer and middle layer of the meninges, most often due to trauma or rupture of a cerebral 

aneurysm or arteriovenous malformation (AVM). ICH is bleeding directly into the brain 

parenchyma, often as a result of chronic uncontrolled hypertension. Subdural hematomas 

result from bleeding under the dura that covers the brain and most often occur as a result 

of head trauma. 

Definitions 
 Stroke involves abrupt onset of focal neurologic deficit that lasts at least 24hrs and is 

persumed to be of  a vascular origin.Transient ischemic attacks(TIA) are focal ischemic 

neurologic deficits lasting less than 24 hrs and usually less than 30 min. 

 

Risk Factors 
 Assessment of risk factors for ischemic stroke as well as for hemorrhagic stroke is an 

important component of stroke prevention, diagnosis, and treatment of patients.  Risk 

factors for ischemic stroke can be divided into modifiable and nonmodifiable.  Every 

patient should have risk factors assessed and treated, if possible, because management of 

risk factors can decrease the occurrence and/or recurrence of stroke.  

*Nonmodifiable risk factors for both types of stroke include age, gender, race/ethnicity, 

and genetic predisposition. Low birth weight is an additional risk factor for ischemic 

stroke. Ischemic stroke risk is increased in those older than 55 years of age, in men, and 

in African Americans, Hispanics, and Asian/Pacific Islanders. It is also increased in those 

with a family history of stroke. 

*Modifiable risk factors include a number of treatable disease states and lifestyle factors 

that can greatly influence overall stroke risk. Hypertension is one of the major risk factors 

for both ischemic and hemorrhagic stroke. For ICH specifically, hypertension has been 

shown to increase risk by a factor of other risk factors for hemorrhagic stroke include 
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trauma, cigarette smoking, cocaine use, heavy alcohol use, anticoagulant use, and 

cerebral aneurysm and AVM rupture. 

 

Pathophysiology 
*Ischemic Stroke 

In ischemic stroke, there is an interruption of the blood supply to an area of the brain 

either due to thrombus formation or an embolism. Loss of cerebral blood flow results in 

tissue hypoperfusion, tissue hypoxia, and cell death. Thrombus formation usually starts 

with lipid deposits in the vessel wall that cause turbulent blood flow. This leads to vessel 

injury and vessel collagen becoming exposed to blood. This vessel injury initiates the 

platelet aggregation process due to the exposed subendothelium. Platelets release 

adenosine diphosphate (ADP), which causes platelet aggregation and consolidation of the 

platelet plug. Thromboxane A2 is released, contributing to platelet aggregation and 

vasoconstriction. The vessel injury also activates the coagulation cascade, which leads to 

thrombin production. Thrombin converts fibrinogen tofibrin, leading to clot formation as 

fibrin molecules, platelets, and blood cells aggregate. After the initial event, secondary 

events occur at the cellular level that contribute to cell death. Regardless of the initiating 

event, the cellular processes that follow may be similar. Excitatory amino acids such as 

glutamate accumulate within the cells, causing intracellular calcium accumulation. 

Inflammation occurs and oxygen free radicals are formed resulting in the common 

pathway of cell death. There is often a core of ischemia containing unsalvageable brain 

cells. Surrounding this core is an area termed the ischemic penumbra. In this area, cells 

are still salvageable; however, this is a time-sensitive endeavor. Without restoration of 

adequate perfusion, cell death continues throughout a larger area of the brain, ultimately 

leading to neurological deficits. No agents have been shown to be effective at providing 

neuroprotection at this time. 

*Hemorrhagic Stroke 

The pathophysiology of hemorrhagic stroke is not as well studied as that of ischemic 

stroke; however, it is more complex than previously thought. Much of the process is 

related to the presence of blood in the brain tissue and/or surrounding spaces 

resulting in compression. The hematoma that forms may continue to grow and enlarge 

after the initial bleed, and early growth of the hematoma is associated with a poor 

outcome. Brain tissue swelling and injury is a result of inflammation caused by thrombin 

and other blood products. This can lead to increased intracranial pressure (ICP) and 

herniation 

 

 

 

 Clinical Presentation and Diagnosis of Stroke 
 General 

• The patient may not be able to reliably report the history owing to cognitive or language 

deficits. A reliable history may have to come from a family member or another witness. 

Symptoms 

• The patient may complain of weakness on one side of the body, inability to speak, loss 

of vision, vertigo, or falling. Stroke patients may complain of headache; however, with 

hemorrhagic stroke, the headache can be severe. 
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Signs 

• Patients usually have multiple signs of neurologic dysfunction, and the specific deficits 

are determined by the area of the brain involved. 

• hemiparesis or monoparesis occur commonly, as does a hemisensory deficit. 

• Patients with vertigo and double vision are likely to have posterior circulation 

involvement. 

• aphasia is seen commonly in patients with anterior circulation strokes. 

• Patients may also suffer from dysarthria, visual field defects, and altered levels of 

consciousness. 

Laboratory Tests 

• There are no specific laboratory tests for stroke. 

• Tests for hypercoagulable states, such as protein C deficiency and antiphospholipid 

antibody, should be done only when the cause of stroke cannot be determined based on 

the presence of well-known risk factors for stroke. 

Other Diagnostic Tests 

• A computed tomography (CT) scan of the head will reveal an area of hyperintensity 

(white) identifying that a hemorrhage has occurred. The CT scan will either be normal or 

hypointense (dark) in an area where an infarction has occurred. It may take 24 hours (and 

rarely longer) to reveal the area of infarction on a CT scan. 

• Magnetic resonance imaging (MRI) of the head will reveal areas of ischemia earlier and 

with better resolution than a CT scan. Diffusion-weighted imaging can reveal an 

evolving infarct within minutes. 

• Carotid Doppler studies will determine whether the patient has a high degree of stenosis 

in the carotid arteries supplying blood to the brain (extracranial disease). 

• The electrocardiogram (ECG) will determine whether the patient has atrial fibrillation, 

which is a major risk factor for cardioembolic stroke. 

•A transthoracic echocardiogram will identify whether there are heart valve  

abnormalities or problems with wall motion resulting in emboli to the brain. 

Treatment 

Desired Outcomes 
The short-term treatment goals for acute ischemic stroke include reducing secondary 

brain damage by reestablishing and maintaining adequate perfusion to marginally 

ischemic areas of the brain and protecting these areas from the effects of ischemia (i.e., 

neuroprotection).  The long-term treatment goals for acute ischemic stroke include 

prevention of a recurrent stroke through reduction and modification of risk factors and by 

use of appropriate treatments. Short-term treatment goals for hemorrhagic stroke include 

rapid neurointensive care treatment to maintain adequate oxygenation, breathing, and 

circulation. Management of increased ICP and blood pressure (BP) are important in the 

acute setting. Long-term management includes prevention of complications and 

prevention of a recurrent bleed and delayed cerebral ischemia. 

TREATMENT OF ACUTE ISCHEMIC STROKE 
Acute ischemic stroke is a medical emergency. Identification of the time and manner of 

stroke onset is an important determinant in treatment. The time the patient was last 

without symptoms is used as the time of stroke onset. Because patients typically do not 

experience pain, determining the onset time can be difficult. It is also important to 
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document risk factors and the previous functional status of the patient to assess current 

disability due to stroke. 

Supportive Measures 

Acute complications of ischemic stroke include cerebral edema, increased ICP, seizures, 

and hemorrhagic conversion. In the acute setting, supportive interventions and treatments 

to prevent acute complications should be initiated. Tissue oxygenation should be 

maintained acutely. Measure the oxygen saturation using pulse oximetry and supplement 

the patient with oxygen if necessary. The oxygen saturation should be maintained at 92% 

(0.92) or greater.Volume status and electrolytes should be corrected. If required, the 

blood glucose should be corrected because both hyperglycemia and hypoglycemia may 

worsen brain ischemia. When hypoglycemia is present, bolus with 50% dextrose 

immediately. A blood glucose that is severely elevated should be lowered to less than 200 

mg/dL (11.1 mmol/L) using subcutaneous insulin.Treating glucose levels between 140 

and 185 mg/dL (7.8 to 10.3 mmol/L) with subcutaneous insulin is a reasonable 

approach.If the patient is febrile, treat with acetaminophen because fever is associated 

with brain ischemia and increased morbidity and mortality after stroke. Alternatively, 

cooling devices can be used. 

Low-dose unfractionated heparin (UFH) or low-dose low molecular weight heparins 

(LMWHs) administered subcutaneously significantly decrease the risk of developing 

venous thromboembolism (VTE) poststroke. UFH 5,000 units subcutaneously every 8 to 

12 hours or low-dose LMWHs should be given for VTE prophylaxis in patients who are 

not candidates for IV alteplase. In patients receiving IV alteplase, the administration of 

subcutaneous UFH or LMWHs should be delayed until 24 hours after the administration 

of alteplase to avoid bleeding complications. 

In the setting of acute ischemic stroke, many patients have an elevated BP in the first 24 

to 48 hours.  BP should be optimized; however, hypertension should generally not be 

treated initially in acute ischemic stroke patients because it may cause decreased blood 

flow in ischemic areas, potentially increasing the infarction size. The cautious use of 

antihypertensive medications may be necessary in patients who are otherwise candidates 

for thrombolytic therapy, including those with severely elevated BP (systolic BP greater 

than 220 mm Hg or diastolic BP greater than120 mm Hg), and those with other medical 

disorders requiring 

immediate lowering of BP.   

 

A- Non pharmacologic therapy 
Carotid Endarterectomy and Other Surgical Procedures 

It is unknown whether carotid endarterectomy is of value when performed emergently 

after stroke, meaning within  the first 24 hours after symptom onset.  Improvement after 

surgery has been shown in some patients with mild to moderate neurological deficits. In 

patients with more severe neurological deficits, the utility of carotid endarterectomy is 

unclear. Emergency bypass procedures and middle cerebral artery embolectomy are 

controversial. Due to the lack of proven efficacy of these procedures when performed 

emergently in acute ischemic stroke, they are not routinely recommended. 
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B-Pharmacologic Therapy: 
*Thrombolytic Therapy 

1- Alteplase 

Alteplase (rt-PA; Activase) is an IV thrombolytic (fibrinolytic) that was approved for 

acute ischemic stroke treatment in 1996 based on the results of the National Institute of 

Neurological Disorders and Stroke (NINDS) rt-PA Stroke Trial. The American Stroke 

Association guidelines include alteplase as the only FDA-approved acute treatment for 

ischemic stroke and strongly encourage early diagnosis and treatment of appropriate 

patients.  In carefully selected patients, alteplase should be given as soon as possible, 

preferably within 3 hours and not more than 4.5 hours after symptom onset.   A dose of 

0.9 mg/kg (maximum: 90 mg) is recommended; the first 10% is given as an IV bolus, and 

the remainder is infused over 1 hour. 

* Other Thrombolytics 

Streptokinase and other thrombolytics, except alteplase, are not indicated for use in acute 

ischemic stroke.other thrombolytic agents, including tenecteplase, reteplase, 

desmoteplase, urokinase, and plasmin, are not recommended for treatment unless 

associated with a clinical trial.  
*Intraarterial Thrombolytics 

1-Heparin 

Full-dose IV UFH has been commonly used in acute stroke therapy;   Current acute 

ischemic stroke treatment guidelines do not recommend routine urgent full-dose 

anticoagulation with UFH due to the lack of a proven benefit in improving neurological 

function and the risk of intracranial bleeding.  Full-dose UFH may prevent early recurrent 

stroke in patients with large-vessel atherothrombosis or those thought to be at high risk of 

recurrent stroke (i.e., cardioembolic stroke).  The major complications of heparin include 

conversion of the ischemic stroke into a hemorrhagic stroke, bleeding, and 

thrombocytopenia. The occurrence of severe headache and mental status changes may 

indicate ICH. Signs of bleeding mirror those listed for alteplase therapy. The hemoglobin, 

hematocrit, and platelet count should be obtained at least every 3 days to detect bleeding 

and thrombocytopenia.  

2- LMWHs and Heparinoids 

Full-dose LMWHs and heparinoids are not recommended in the treatment of acute 

ischemic stroke.An increased risk of bleeding complications and hemorrhagic 

transformation has been observed. 

*Antiplatelets 

  Patients who received ASA within 24 to 48 hours of the onset of acute ischemic stroke 

symptoms were less likely to suffer early recurrent stroke, death, and disability.   ASA 

therapy with an initial dose of 150 to 325 mg is recommended in most patients with acute 

ischemic stroke within 48 hours after stroke symptom onset. The ASA dose may then be 

reduced to 50 to 100 mg daily to reduce bleeding complications. The administration of 

ASA should not replace other acute stroke treatments and should be delayed for 24 hours 

in those patients receiving alteplase. Clopidogrel either alone or in combination with 

ASA is not recommended in acute ischemic stroke. Glycoprotein IIb/IIIa receptor 

inhibitors are not recommended except in the setting of research . 
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TREATMENT OF ACUTE HEMORRHAGIC STROKE 

Supportive Measures 

Acute hemorrhagic stroke is considered to be an acute medical emergency due to ICH, 

SAH, or subdural hematoma. Initially, patients experiencing a hemorrhagic stroke should 

be transported to a neurointensive care unit. There is no proven treatment for ICH. 

Management is based on neurointensive care treatment and prevention of complications. 

Treatment should be provided to manage the needs of the critically ill patient including 

management of increased ICP, seizures, infections, and prevention of rebleeding and 

delayed cerebral ischemia. 

In those with severely depressed consciousness, rapid endotracheal intubation and 

mechanical ventilation may be necessary. BP is often elevated after hemorrhagic stroke; 

appropriate management is important to prevent rebleeding and expansion of the 

hematoma.  BP can be controlled with IV boluses of labetalol 10 to 80 mg every 10 

minutes up to a maximum of 300 mg or with IV infusions of labetalol (0.5 to 2 mg/min) 

or nicardipine (5 to 15 mg/h). Deep vein thrombosis prophylaxis with intermittent 

compression stockings should be implemented early after admission. In those patients 

with SAH, once the aneurysm has been treated, heparin may be instituted. In ICH 

patients with lack of mobility after 1 to 4 days, heparin or LMWH may be started.  

 

A-Non pharmacologic Therapy 
Patients with hemorrhagic stroke are evaluated for surgical treatment of SAH and ICH. In 

SAH, either clipping of the aneurysm or coil embolization is recommended within 72 

hours after the initial event to prevent rebleeding. Coil embolization, also called coiling, 

is a minimally invasive procedure in which a platinum coil is threaded into the aneurysm. 

The flexible coil fills up the space to block blood flow into the aneurysm thereby 

preventing rebleeding. Surgical removal of the hematoma in patients with ICH is 

controversial because trials have not consistently shown improved outcomes.   

B-Pharmacologic Therapy 
*Calcium Antagonists 

Oral nimodipine is recommended in SAH to prevent delayed cerebral ischemia. It is 

recommended to begin oral nimodipine promptly after the initial event, but no later than 

96 hours following SAH. Delayed cerebral ischemia occurs 4 to 14 days after the initial 

aneurysm rupture and is a common cause of neurological deficits and death.  oral 

nimodipine 60 mg every 4 hours for 21 days following aneurysmal SAH reduced the risk 

of a poor outcome and delayed cerebral ischemia.  


