Guidelines for the Management of Acute Stroke: 

Emergency Department 

Triage of Acute Stroke
1) Identify possible life threats: Canadian Triage and Acuity Scale (CTAS) Triage Category 1.

2) -     Obtain full set of vital signs.

· If an airway, oxygenation/ventilation, or hemodynamic instability is present transfer patient to the Resuscitation Room and immediately notify the Emergency Physician-in-charge.

· All patients with significant altered mental status or decreased level of consciousness should also be immediately triaged to the Resuscitation Room.

3) Patients with the above presentations will be triaged as CTAS level 1 and should be seen by a physician immediately.

· If no immediate life threats go to step 2.

4) Identification of possible stroke patient: CTAS Triage Category 2.

-      Obtain historical information from patient, family, and/or prehospital care providers.

· Assess for a patient complaint of;

5) Sudden numbness, weakness, or paralysis of face, arm, or leg
· Decreased vision or transient blindness in one eye

· Double vision (diplopia)

6) Difficulty speaking or understanding simple statements (aphasia)
· Unexplained dizziness (vertigo), loss of balance, ataxia, or unexplained falls

· Sudden severe headache without apparent cause on  history

7) Obtain brief past medical history, list of medications, and allergies.

· These patients should be moved to the Acute Care Area and be assessed by a physician within 15 minutes.

1) Identification of Potential  Candidate for Thrombolysis :
· Determine the time of onset of the above symptoms (last time patient seen without stroke symptoms).

· If the onset is less than 3 hours or is uncertain, move patient to Acute Care Area and immediately notify the Nurse-in-Charge and the Emergency Physician-in-Charge that a stroke patient that could potentially benefit from thrombolysis has been triaged.

· This categorization implies that the requisite laboratory tests and CT scan should be obtained immediately and that the stroke team is notified of the presence of a potential thrombolytic candidate.

8) Patients who have signs and symptoms of possible acute stroke with the onset greater than 3 hours ago and who do not have any immediate life threats should be transferred to the ACA and seen as soon as possible by the Emergency Physician, but the level of urgency is lower than for a potential thrombolysis candidate. CTAS Triage Category 2.
Nursing – Immediate Management

1) Place patient on oxygen by nasal cannula, a pulse oximeter and assess airway patency and adequacy of ventilation.

2) Place patient on cardiac monitor and NIBP. Take blood pressure q5minutes.

2) Start intravenous line with Normal Saline at KVO. Dextrose containing fluids should be avoided.

3) Do immediate chemstrip and notify physician of the result.

4) Send blood for CBC, PT, PTT, INR, electrolytes, BUN, Creatinine.

5) Obtain 12 lead ECG.

6) Start second iv line if patient is a potential candidate for thrombolysis. This line can be capped with a heplock.

7) The Physician-in-Charge should be notified immediately if the patient is a potential candidate for thrombolysis.

Emergency Physician – Initial Management

3) Assess and stabilize airway, breathing, circulation, and level of consciousness. 

4) Oxygen as necessary to maintain oxygen saturation > 94%.

5) Obtain full set of vital signs and a chemstrip glucose.

6) Maintain euvolemia. Avoid dextrose containing fluids.

7) Review patient history.

8) Establish time of onset.

9) Perform a general physical exam.

10) Perform a neurologic exam.

9) Determine level of consciousness (Glasgow coma scale).

10) Determine level of stroke severity (Canadian Neurologic Scale).

11) If patient has clinical evidence of an acute CVA and time of onset is less than 3 hours, then immediately page Radiology for stat noncontrast CT Scan and notify neurology of the presence of a potential candidate for thrombolysis. The goal for the door-to-CT scan time is less than 25 minutes. The goal for the door-to-CT read time is less than 45 minutes.

12) If the CT Scan does not show intracerebral hemorrhage or subarachnoid hemorrhage go to the t-PA protocol and assess for potential exclusion criteria.

General Management

1) Consider risk of aspiration. If the patient’s ability to protect the airway or swallowing ability is in doubt then the patient should be kept NPO until a proper swallowing assessment has been done by Occupational Therapy.

2) The serum glucose should be maintained between 4.0 and 8.0 mMol/L. If the serum glucose is greater than 8.0 mMol/L then it should be corrected with iv or SQ insulin and the serum glucose should be monitored at frequent intervals. Avoid dextrose containing iv fluids.

3) Fever or hyperthermia should be treated aggressively. If the patient’s temperature is greater than 38.0 C then acetaminophen should be given. If acetaminophen fails to decrease the temperature appropriately then external-cooling measures should be started.  Attempts should be made to identify and treat any infective cause for fever.

4) In general, Foley catheters should be avoided unless absolutely necessary.

5) The emergency department use of intravenous heparin should be avoided in acute CVA, as there is no evidence to demonstrate efficacy. There may be a few very rare situations or conditions where iv heparin may be started, but this should only be done after consultation with a Neurologist.

6) If the patient remains in the ED for a prolonged period of time neurologic vitals should be repeated at regular intervals as per physician orders.

Patient Disposition

Indications for Admission to the Neuro-Intensive Care Unit

1) All patients who receive t-PA.

2) Decreased level of consciousness.

3) High risk of herniation. ( young patient, large infarcts, cerebellar strokes).

4) Subarachnoid hemorrhages.

· Intracerebral hemorrhages with risk of herniation.

5) Intra-ventricular hemorrhages.
Blood Pressure Management

1) In almost all cases of acute neurological illness, systemic hypertension is a reflex response to a decrease in cerebral perfusion pressure and should be treated conservatively if at all.

2) Clinical and experimental evidence indicates that reductions in BP carry a risk of producing further ischemic brain damage in patients with ischemic stroke and ICH.

3) In the absence of hypertensive encephalopathy or systemic cardiovascular emergency requiring immediate BP reduction (AMI, unstable angina, aortic dissection), the benefits to be derived from immediately or acutely lowering systemic BP in patients with an acute stroke of any kind remain conjectural and unsupported by good clinical or experimental studies.

4) Designation of any level of elevated BP as too high or prescription of any degree of BP reduction as desirable cannot be supported by existing data.

5) If conditions other than the stroke require BP reduction, then that should be done carefully under close clinical observation. Preparations should be made to rapidly return the BP to pre-existing levels in the event neurologic deficits appear.

6) Cerebral vasodilators should be avoided in patients with suspected or proven increases in ICP.

· Choice of Antihypertensive Agents
1) Antihypertensives best avoided - direct arteriolar or venous vasodilators with potential to increase ICP

- Nitroprusside

- Nitroglycerin

- Hydralazine 

· Recommended antihypertensives – no known deleterious effects on cerebral blood flow or intracranial pressure

· Labetalol 

· Beta-blockers 

· ACE Inhibitors
· Drugs to be used with caution – Calcium Channel Blockers 

· Have been shown to increase CBF and ICP and also can cause precipitous, rather uncontrollable decrease in systemic BP, and consequently CPP. Some evidence suggests a protective effect when CCB  are given post-stroke, SAH, or trauma but these beneficial effects were seen in patients in whom the BP did not decrease more than 10% from baseline 

· nicardipine,  nifedipine
· Use of sublingual calcium channel blockers should be avoided.
Ischemic Stroke
1) If the patient is to receive tPA, then the blood pressure should be maintained below 185/110. If there are no contraindications to the use of beta-blockers, then labetalol or esmolol would be appropriate choices. Captopril sublingually or intravenous enalapril would be acceptable alternatives. Nitroglycerine or nitroprusside should be generally avoided due to their potentially negative effects on cerebral autoregulation. Calcium-channel blockers should also be avoided, especially if given sublingually. The aim should be to decrease the BP the minimum amount necessary since experimental data suggest any decrease in MAP of greater than 15% is accompanied by decreased blood flow to the ischemic penumbra.

2) If the patient is not to receive tPA then the threshold to treat hypertension should be fairly high for fear of decreasing perfusion pressure and blood flow to the ischemic penumbra. Avoid decreases greater than 15% of the MAP and when in doubt always err on the side of a higher rather than lower BP.

3) The majority of patients with hypertension associated with acute ischemic stroke will revert back to their premorbid level of BP within 24 hours. The first response to hypertension should be to minimize anxiety and causes of pain and discomfort such as positioning and urinary retention. It is important to remember that increased intracranial pressure may also be a cause of hypertension.

4) If the MAP is greater than 140 – 145, SBP > 220, or DBP > 120 on two readings 10 minutes apart, then use Labetalol 10 mg iv to cautiously reduce BP. Avoid dropping MAP by greater than 15%.

5) If the blood pressure is lower than these ranges, then emergency antihypertensive therapy should be deferred in the absence of left ventricular failure, aortic dissection, or acute myocardial ischemia.

6) If blood pressure is lowered by antihypertensive agents in the setting of acute stroke, serial neurological examinations should be performed to look for signs of deterioration such as increasing weakness or reduced level of consciousness.

7) Blood pressure that is substantially below the patient’s premorbid level should be treated with intravenous fluid boluses if there are signs of hypovolemia, and/or pressor agents.

Hemorrhagic Stroke

1) As there is no evidence that lowering systemic blood pressure decreases the incidence of rebleeding or cerebral edema, and some evidence that lowering systemic blood pressure in hemorrhagic stroke may be harmful, it is preferable to err on the side of not treating hypertension when in doubt.

2) If the MAP is greater than 140 – 145 mmHg, or there are signs of left ventricular failure, aortic dissection, or acute myocardial ischemia, then blood pressure should be lowered cautiously.

3) If the BP is to be reduced, it should be done cautiously to a MAP of 140 to 145.

Subarachnoid Hemorrhage

1) In SAH with a suspected cerebral aneurysm that is not yet clipped, the arbitrary goal is to reduce blood pressure to a level of 160/100.

2) The choices of antihypertensive agent would be the same as for ischemic CVA or ICH

3) Blood pressure should be reduced cautiously. Aim to decrease MAP by no more than 15% at a time and observe the patient closely for signs of neurologic deterioration secondary to lowering of BP.

Management of ICP

11) All patients with clinical evidence of high or increasing intracranial pressure should be intubated with a RSI protocol modified to blunt further increases in ICP during the peri-intubation period. Measures should be taken to decrease the incidences of hypoxia, hypercarbia, or hypotension.

- Pre-oxygenate

- If time permits pre-medicate with 100 mg lidocaine iv, and 5 mg of Rocuronium (if Succinycholine is to be used) three minutes prior to intubation.

- Acceptable induction agents include Sodium pentathal 3-5 mg/kg, or propafol 1 – 2.5 mg/kg. Midazolam 0.1 – 0.2 mg/kg can be used as an alternative.

- Succinycholine 1.5 mg/kg or Rocuronium 1.2 mg/kg should be used as the neuromuscular blocking agent.

1) The patient should be sent for a stat uninfused CT Scan immediately following intubation.

2) The ventilator should be adjusted to maintain a SaO2 greater than 95% and a PaCO2 of 35 – 40 mmHg with a pH in the normal range. Ventilation should be monitored with the End-tidal CO2 monitor and arterial blood gases. Hyperventilation should not be used prophylactically. Hyperventilation therapy may be necessary for brief periods when there is acute neurological deterioration (dilated pupil, evolving hemiparesis or rapidly deteriorating level of consciousness.

12)  Mannitol or hypertonic saline can be used if there are signs of transtentorial herniation or progressive neurological deterioration not attributable to systemic pathology. Serum osmolarity should be kept below 320 mOsm and euvolemia should be maintained. 

- Mannitol 0.25 g/kg  = approximately 100 cc of 20% mannitol

- 3% NaCl 100 – 250 cc iv bolus

3) Neurosurgical consultation should be obtained immediately for consideration of placement of an external ventricular drain to treat acute hydrocephalus, or a decompressive craniotomy. 

4) The Neuro-Intensive Care Unit attending should be notified by the Neurology or Neurosurgery service.

5) Factors that could worsen cerebral edema such as hypoxia, hypercarbia, hypotension, or hyperthermia should be treated aggressively.

6) The patient’s head should be kept midline and constricting objects removed from the internal jugular veins. The head of the bed can be elevated 20 to 30 degrees.

7) As elevation of blood pressure can be a compensatory response, antihypertensive therapy should be avoided.

8) There is no role for steroids in this situation.  The use of steroids has been associated with increased morbidity and mortality in raised ICP secondary to infarcts or hemorrhage.
Management of Seizures


Recurrent seizures are a potentially life-threatening complication of stroke. They can worsen stroke and should be controlled. Protection of the airway, administration of oxygen, and maintenance of normothermia are part of supportive care.

1) Benzodiazepines are the first line agents for treating seizures

- Diazepam 5 mg iv over 2 minutes to a maximum of 10 mg

-Lorazepam 1 to 4 mg iv over 2 minutes

2) Phenytoin 18 mg/kg iv loading dose at a rate not exceeding 50 mg/min can be started as a longer-acting anticonvulsant.

3) Propafol iv boluses and as a maintenance infusion at 25 – 100 mcg/kg/minute should be initiated in consultation with the NICU attending if seizures are resistant to the above agents.

4) There is no data about the prophylactic use of anticonvulsants in the treatment of acute ischemic stroke. At present, stroke patients who are seizure free should not receive these drugs.

Outcome Analysis

Quality Assurance: Time Intervals
1) The goal for the Door to physician evaluation time is less than 15 minutes.

2) The goal for the Door-to-CT scan time is less than 25 minutes. 
3) The goal for the Door-to-CT read time is less than 45 minutes.
4) The goal for the Door –to – Needle time for patients receiving tPA is less than 50 minutes.

Quality Assurance: Morbidity and Mortality

Monitoring requirements for morbidity and mortality would include:

1) Symptomatic intracerebral hemorrhage within 36 hours.

2) Adherence to the selection criteria and management guidelines for the use of intravenous t-PA.

13) Functional status at 3 months, discharge level of disability, or death, subdivided into ischemic stroke, intracerebral hemorrhage, and subarachnoid hemorrhage groups.
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