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Stroke DemographicsStroke Demographics

#1 cause of neurologic hospital admissions#1 cause of neurologic hospital admissions
#1 cause of serious, long term disability #1 cause of serious, long term disability 
#3 cause of death in the U.S.#3 cause of death in the U.S.
#2 cause of death worldwide#2 cause of death worldwide
#800,000 new strokes per year in the U.S.#800,000 new strokes per year in the U.S.
$65.5 Billion$65.5 Billion-- est. 2008 cost of stroke in U.S.est. 2008 cost of stroke in U.S.

Time is brain . . . every minute counts.Time is brain . . . every minute counts.



Stroke DemographicsStroke Demographics

8080--85% of all strokes are ischemic85% of all strokes are ischemic

1/3 are large artery thrombosis1/3 are large artery thrombosis
1/3 are 1/3 are cardioemboliccardioembolic
1/4 are 1/4 are lacunarlacunar



ACUTE ISCHEMIC STROKE CAREACUTE ISCHEMIC STROKE CARE

Community AwarenessCommunity Awareness
PrePre--hospital management hospital management 
Emergency evaluation and diagnosisEmergency evaluation and diagnosis
General acute treatment, including hypertension General acute treatment, including hypertension 
ThrombolyticsThrombolytics and endovascular interventionand endovascular intervention
Anticoagulants/Anticoagulants/antiplateletsantiplatelets
Treatment of acute neurological complicationsTreatment of acute neurological complications

Time is brain . . . every minute counts.Time is brain . . . every minute counts.



ACUTE ISCHEMIC STROKE ACUTE ISCHEMIC STROKE 
CARECARE

Community AwarenessCommunity Awareness--



VideoVideo
http://http://www.youtube.com/watch?vwww.youtube.com/watch?v=LQK4439pdK0=LQK4439pdK0

http://www.youtube.com/watch?v=LQK4439pdK0
http://www.youtube.com/watch?v=LQK4439pdK0
http://www.youtube.com/watch?v=LQK4439pdK0




EMS STROKE STRATEGIESEMS STROKE STRATEGIES

Locate acute stroke patients thru WLocate acute stroke patients thru W--E 911E 911
Identify acute stroke patients rapidly by training of EMS Identify acute stroke patients rapidly by training of EMS 
communicators to recognize stroke symptomscommunicators to recognize stroke symptoms
Dispatch highest level of EMS response as appropriateDispatch highest level of EMS response as appropriate
Rapid onRapid on--scene diagnosis of stroke victim thru use of validated scene diagnosis of stroke victim thru use of validated 
screening algorithmsscreening algorithms
Establish goals for EMS response and transport times for acute Establish goals for EMS response and transport times for acute 
stroke patientsstroke patients
Develop preDevelop pre--established referral processes and established referral processes and interfacilityinterfacility
transfer agreementstransfer agreements

Time is brain . . . every minute counts.Time is brain . . . every minute counts.



PREHOSPITAL MANAGEMENTPREHOSPITAL MANAGEMENT
Guidelines for EMS Management of Patients with Suspected Stroke:Guidelines for EMS Management of Patients with Suspected Stroke:

Manage ABCs Manage ABCs 
Cardiac monitoring Cardiac monitoring 
Intravenous access (avoid hypotonic fluids)Intravenous access (avoid hypotonic fluids)
Oxygen (O2 sat <92%) Oxygen (O2 sat <92%) 
Assess for hypoglycemia Assess for hypoglycemia 
NPO NPO 
Perform stroke screening evaluationPerform stroke screening evaluation
Alert receiving ED Alert receiving ED 
Rapid transport to closest appropriate facility capable of treatRapid transport to closest appropriate facility capable of treating acute stroke ing acute stroke 

Not Recommended: Not Recommended: 
DextroseDextrose--containing fluids in noncontaining fluids in non--hypoglycemic patients hypoglycemic patients 
Excessive blood pressure reduction Excessive blood pressure reduction 
Excessive IV fluids Excessive IV fluids 



CINCINNATI STROKE SCALECINCINNATI STROKE SCALE

Facial DroopFacial Droop
••

 

NormalNormal: Both sides of face move equally: Both sides of face move equally
••

 

AbnormalAbnormal: One side of face does not move at all: One side of face does not move at all

Arm DriftArm Drift
••

 

NormalNormal: Both arms move equally or not at all: Both arms move equally or not at all
••

 

AbnormalAbnormal: One arm drifts compared to the other: One arm drifts compared to the other

SpeechSpeech
••

 

NormalNormal: Patient uses correct words with no slurring: Patient uses correct words with no slurring
••

 

AbnormalAbnormal: Slurred or inappropriate words or mute: Slurred or inappropriate words or mute



PREHOSPITAL MANAGEMENTPREHOSPITAL MANAGEMENT

EMS use strongly EMS use strongly 
associated with : associated with : 
1.1. shorter time periods from shorter time periods from 

symptom onset to symptom onset to 
hospital arrival hospital arrival 

2.2. decreased time to initial decreased time to initial 
physician examination, physician examination, 
initial  CT imaging, and initial  CT imaging, and 
neurological evaluation.neurological evaluation.

3.3. majority of patients who majority of patients who 
receive treceive t--PA.PA.



STROKE AWARENESSSTROKE AWARENESS

VideoVideo
http://www.ted.com/index.php/talks/jill_bolte_taylor_s_powerful_http://www.ted.com/index.php/talks/jill_bolte_taylor_s_powerful_stroke_of_insight.htmlstroke_of_insight.html





STROKE PROTOCOLSTROKE PROTOCOL
Triage nurse identifies and appropriately triages patient to Triage nurse identifies and appropriately triages patient to 
monitored treatment area.monitored treatment area.
ED physician makes rapid determination if patient meets ED physician makes rapid determination if patient meets 
Stroke Alert criteria (GoalStroke Alert criteria (Goal-- 10 minutes from arrival)10 minutes from arrival)
Simultaneously, Stroke Alert is called, lab work sent, NIHSS Simultaneously, Stroke Alert is called, lab work sent, NIHSS 
is performed and patient is sent to CT scan (Goalis performed and patient is sent to CT scan (Goal-- CT is done CT is done 
within 25 minutes of order).within 25 minutes of order).
Patient returns, CT is officially read, lab results reviewed, Patient returns, CT is officially read, lab results reviewed, 
NIHSS is repeated, Stroke team consults Neurology, tNIHSS is repeated, Stroke team consults Neurology, t--PA PA 
indication/contraindications sheet is filled out, informed indication/contraindications sheet is filled out, informed 
consent is given, and patient receives tconsent is given, and patient receives t--PA (GoalPA (Goal-- within one within one 
hour of arrival).hour of arrival).

Time is brain . . . every minute counts.Time is brain . . . every minute counts.





EMERGENCY EVALUATION AND DIAGNOSIS EMERGENCY EVALUATION AND DIAGNOSIS 
OF ACUTE ISCHEMIC STROKEOF ACUTE ISCHEMIC STROKE

Determine contraindications to tDetermine contraindications to t--PAPA
Treat uncontrolled severe hypertensionTreat uncontrolled severe hypertension
Rule out Stroke MimicsRule out Stroke Mimics
Reevaluate for improvement or deteriorationReevaluate for improvement or deterioration
Informed ConsentInformed Consent







STROKE MIMICS STROKE MIMICS 
(Initial Impression)(Initial Impression)

Seizure and Seizure and postictalpostictal state state 

Systemic infection Systemic infection 

Brain tumor Brain tumor 

ToxicToxic--metabolic metabolic 

Positional vertigo Positional vertigo 

Cardiac Cardiac 

Syncope Syncope 

Trauma Trauma 

Subdural hematoma Subdural hematoma 

Herpes encephalitisHerpes encephalitis

Transient global amnesia Transient global amnesia 

Dementia Dementia 

Multiple Sclerosis Multiple Sclerosis DemyelinatingDemyelinating disease disease 

Cervical spine fracture Cervical spine fracture 

Myasthenia Gravis Myasthenia Gravis 

Parkinsonism Parkinsonism 

Hypertensive encephalopathy Hypertensive encephalopathy 

Conversion disorderConversion disorder



STROKE MIMICS STROKE MIMICS 
(After Initial Work Up)(After Initial Work Up)

ParesthesiaParesthesia or numbness of unknown cause or numbness of unknown cause 

Seizure Seizure 

Complicated Migraine Complicated Migraine 

Peripheral Neuropathy Peripheral Neuropathy 

Cranial Nerve Neuropathy Cranial Nerve Neuropathy 

Psychogenic ParalysisPsychogenic Paralysis





Class I Recommendations: Class I Recommendations: 

1.1. Organized protocol for the emergency evaluation of Organized protocol for the emergency evaluation of 
pts with suspected stroke. Goal is to complete pts with suspected stroke. Goal is to complete 
evaluation and decide treatment within 60 minutes evaluation and decide treatment within 60 minutes 
of pt arrival in ED (Head CT within 25 minutes of of pt arrival in ED (Head CT within 25 minutes of 
ED arrival, study interpretation within 20 minutes). ED arrival, study interpretation within 20 minutes). 
Careful clinical assessment, including neuro exam. Careful clinical assessment, including neuro exam. 

2.2. Use of stroke rating scale, preferably NIHSS. Use of stroke rating scale, preferably NIHSS. 

EMERGENCY EVALUATION AND DIAGNOSIS EMERGENCY EVALUATION AND DIAGNOSIS 
OF ACUTE ISCHEMIC STROKEOF ACUTE ISCHEMIC STROKE



EMERGENCY EVALUATION AND DIAGNOSIS EMERGENCY EVALUATION AND DIAGNOSIS 
OF ACUTE ISCHEMIC STROKEOF ACUTE ISCHEMIC STROKE

Class I Recommendations: Class I Recommendations: 

3.3. Limited number of hematologic, coagulation, and biochemistry Limited number of hematologic, coagulation, and biochemistry 
tests are recommended during initial emergency evaluation. tests are recommended during initial emergency evaluation. 

•• Time is critical: thrombolytic treatment should Time is critical: thrombolytic treatment should notnot be delayed be delayed 
while waiting for results of PT/PTT or platelet count, unless while waiting for results of PT/PTT or platelet count, unless 
bleeding abnormality/thrombocytopenia suspected, pt taking bleeding abnormality/thrombocytopenia suspected, pt taking 
coumadin and heparin, or anticoagulation use suspected. coumadin and heparin, or anticoagulation use suspected. 

Time is brain . . . every minute counts.Time is brain . . . every minute counts.



EMERGENCY EVALUATION AND DIAGNOSIS EMERGENCY EVALUATION AND DIAGNOSIS 
OF ACUTE ISCHEMIC STROKEOF ACUTE ISCHEMIC STROKE

Class I Recommendations Class I Recommendations 

4.4. Patients with clinical or other evidence of acute cardiac or Patients with clinical or other evidence of acute cardiac or 
pulmonary disease may warrant chest xpulmonary disease may warrant chest x--ray. ray. 

5.5. ECG recommended because of high incidence of heart ECG recommended because of high incidence of heart 
disease in patients with stroke. disease in patients with stroke. 



EMERGENCY EVALUATION AND DIAGNOSIS EMERGENCY EVALUATION AND DIAGNOSIS 
OF ACUTE ISCHEMIC STROKEOF ACUTE ISCHEMIC STROKE

Class III Recommendations: Class III Recommendations: 

1.1. Most patients with stroke do not need a chest xMost patients with stroke do not need a chest x--ray ray 
as part of their initial evaluation (as part of their initial evaluation (new new 
recommendationrecommendation).).

2.2. Most patients with stroke do not need an Most patients with stroke do not need an 
examination of CSF (indicated if symptoms examination of CSF (indicated if symptoms 
suggestive of SAH, and CT scan negative for suggestive of SAH, and CT scan negative for 
blood). blood). 



EARLY DIAGNOSIS: EARLY DIAGNOSIS: 
BRAIN AND VASCULAR IMAGINGBRAIN AND VASCULAR IMAGING

Class I recommendations: Class I recommendations: 

1.1. Imaging of brain recommended before initiating any specific Imaging of brain recommended before initiating any specific 
treatment for acute ischemic stroke. treatment for acute ischemic stroke. 

2.2. In most instances, CT will provide the information to make In most instances, CT will provide the information to make 
decisions about emergency managementdecisions about emergency management



EARLY DIAGNOSIS: EARLY DIAGNOSIS: 
BRAIN AND VASCULAR IMAGINGBRAIN AND VASCULAR IMAGING

Not TPA candidateNot TPA candidate……



EARLY DIAGNOSIS: EARLY DIAGNOSIS: 
BRAIN AND VASCULAR IMAGINGBRAIN AND VASCULAR IMAGING

Class I recommendations: Class I recommendations: 

3.3. Brain imaging should be interpreted by MD with Brain imaging should be interpreted by MD with 
expertise in reading CT or MRI brain (expertise in reading CT or MRI brain (new new 
recommendationrecommendation). ). 

4.4. Some findings on CT, including presence of dense Some findings on CT, including presence of dense 
artery sign, associated with poor outcomes after artery sign, associated with poor outcomes after 
stroke. stroke. 

5.5. Multimodal CT and MRI may provide additional Multimodal CT and MRI may provide additional 
info that will improve diagnosis of ischemic stroke info that will improve diagnosis of ischemic stroke 
((new recommendationnew recommendation). ). 



EARLY DIAGNOSIS: EARLY DIAGNOSIS: 
BRAIN AND VASCULAR IMAGINGBRAIN AND VASCULAR IMAGING

Dense MCA artery signDense MCA artery sign



EARLY DIAGNOSIS: EARLY DIAGNOSIS: 
BRAIN AND VASCULAR IMAGINGBRAIN AND VASCULAR IMAGING

Class II recommendations: Class II recommendations: 

1.1. Data insufficient to state (except for hemorrhage) that any Data insufficient to state (except for hemorrhage) that any 
specific CT finding should preclude treatment with tspecific CT finding should preclude treatment with t--PA. PA. 

2.2. Vascular imaging is necessary preliminary step of IA Vascular imaging is necessary preliminary step of IA 
administration of pharmacological agents, surgical administration of pharmacological agents, surgical 
procedures, or endovascular interventions. procedures, or endovascular interventions. 



EARLY DIAGNOSIS: EARLY DIAGNOSIS: 
BRAIN AND VASCULAR IMAGINGBRAIN AND VASCULAR IMAGING

Class III recommendations: Class III recommendations: 

1.1. Emergency treatment of stroke should not be delayed in Emergency treatment of stroke should not be delayed in 
order to obtain multimodal imaging studies (order to obtain multimodal imaging studies (new new 
recommendationrecommendation).).

2.2. Vascular imaging should not delay treatment of pts whose Vascular imaging should not delay treatment of pts whose 
sxs started <3 hours, and who have acute ischemic stroke. sxs started <3 hours, and who have acute ischemic stroke. 
((new recommendationnew recommendation).).

Time is brain . . . every minute counts.Time is brain . . . every minute counts.



THROMBOLYTICS: IV tTHROMBOLYTICS: IV t--PAPA

Class I recommendations: Class I recommendations: 

1.1. IV tIV t--PA is recommended for selected patients who PA is recommended for selected patients who 
may be treated within 3 hours of onset of symptoms may be treated within 3 hours of onset of symptoms 
of ischemic stroke.of ischemic stroke.

2.2. Besides bleeding complications, physicians should Besides bleeding complications, physicians should 
be aware of potential side effect of angioedema that be aware of potential side effect of angioedema that 
may cause partial airway obstruction (may cause partial airway obstruction (new new 
recommendationrecommendation). ). 



THROMBOLYTICS: IV tTHROMBOLYTICS: IV t--PAPA

Class II recommendations: Class II recommendations: 

1.1. A patient whose BP can be lowered safely with antiA patient whose BP can be lowered safely with anti--HTN HTN 
agents may be eligible for treatment; MD should assess agents may be eligible for treatment; MD should assess 
stability of BP before starting tstability of BP before starting t--PA. PA. 

2.2. Patients with a seizure at time of stroke onset may be Patients with a seizure at time of stroke onset may be 
eligible for treatment, as long as MD convinced residual eligible for treatment, as long as MD convinced residual 
impairments are secondary to stroke and impairments are secondary to stroke and notnot postpost--ictal ictal 
phenomenon (phenomenon (Differs from prior guideline, and Differs from prior guideline, and 
represents broadening of eligibilityrepresents broadening of eligibility). ). 



THROMBOLYTICS: IV tTHROMBOLYTICS: IV t--PAPA

Original NINDS trial: Original NINDS trial: 

Absolute difference in favorable outcome of tAbsolute difference in favorable outcome of t--PA PA 
versus placebo was 11versus placebo was 11--13% across the scales. 13% across the scales. 
Depending upon the scale, the increase in relative Depending upon the scale, the increase in relative 
frequency of favorable outcome in patients receiving frequency of favorable outcome in patients receiving 
tt--PA ranged from 33% to 55%. PA ranged from 33% to 55%. 
The effect of tThe effect of t--PA was independent of stroke subtype, PA was independent of stroke subtype, 
with beneficial effects seen in those with small vessel with beneficial effects seen in those with small vessel 
occlusive, large vessel occlusive and cardioocclusive, large vessel occlusive and cardio--embolic embolic 
induced ischemia. induced ischemia. 



THROMBOLYTICS: IV tTHROMBOLYTICS: IV t--PAPA

Original NINDS trial: Original NINDS trial: 

Approximately  6% of the tApproximately  6% of the t--PA treated patients PA treated patients 
sustained a symptomatic ICH within 36 hours sustained a symptomatic ICH within 36 hours 
following treatment compared with 0.6% of patients following treatment compared with 0.6% of patients 
receiving placebo. receiving placebo. 
Half of the tHalf of the t--PA associated symptomatic hemorrhages PA associated symptomatic hemorrhages 
were fatal, however twere fatal, however t--PA treatment was PA treatment was not not 
associatedassociated with an increase in mortalitywith an increase in mortality in the in the 
threethree--month outcome analysis. month outcome analysis. 



THROMBOLYTICS: IV tTHROMBOLYTICS: IV t--PAPA

Intravenous tIntravenous t--PA has proven efficacy in the clinical PA has proven efficacy in the clinical 
trial setting. The beneficial effects of ttrial setting. The beneficial effects of t--PA have been PA have been 
replicated in clinical practice, and outcome following replicated in clinical practice, and outcome following 
treatment with intravenous ttreatment with intravenous t--PA appears to be PA appears to be 
consistent with data reported by the NINDS consistent with data reported by the NINDS 
investigators.investigators.



THROMBOLYTICS: IV tTHROMBOLYTICS: IV t--PAPA

The benefits of tThe benefits of t--PA also appear to be durable. A PA also appear to be durable. A 
followfollow--up study conducted by the NINDS up study conducted by the NINDS 
investigators showed that patients treated with tinvestigators showed that patients treated with t--PA PA 
were 30% more likely than placebo treated patients to were 30% more likely than placebo treated patients to 
have minimal or no disability at 6 months and 1 year, have minimal or no disability at 6 months and 1 year, 
compatible with the findings reported at three compatible with the findings reported at three 
months. months. 



THROMBOLYTICS: INTRAARTERIAL tTHROMBOLYTICS: INTRAARTERIAL t--PAPA

Class I recommendations: Class I recommendations: 

1.1. IA IA thrombolysisthrombolysis is an option for treatment of selected is an option for treatment of selected 
patients who have major stroke of <6 hourspatients who have major stroke of <6 hours’’ duration due to duration due to 
occlusion of MCA, and who are not otherwise candidates for occlusion of MCA, and who are not otherwise candidates for 
IV tIV t--PA. PA. 

2.2. Treatment requires the patient to be at  an experienced stroke Treatment requires the patient to be at  an experienced stroke 
center with immediate access to cerebral angiography and center with immediate access to cerebral angiography and 
qualified qualified interventionalistsinterventionalists ((new recommendationnew recommendation). ). 



THROMBOLYTICS: INTRAARTERIAL tTHROMBOLYTICS: INTRAARTERIAL t--PAPA

Class II recommendation: Class II recommendation: 

1.1. IA IA thrombolysisthrombolysis is reasonable in patients who have is reasonable in patients who have 
contraindication to use of IVcontraindication to use of IV--TPA, such as recent surgery TPA, such as recent surgery 
((new recommendationnew recommendation). ). 



THROMBOLYTICS: INTRAARTERIAL tTHROMBOLYTICS: INTRAARTERIAL t--PAPA

Angiogram showing the Angiogram showing the 
microcathetermicrocatheter inserted into a inserted into a 
blocked artery prior to blocked artery prior to 
administration of the tadministration of the t--PA PA 



ENDOVASCULAR INTERVENTIONENDOVASCULAR INTERVENTION

Class II recommendations: Class II recommendations: 

MERCI device is reasonable intervention for extraction ofMERCI device is reasonable intervention for extraction of 
intraintra--arterial thrombi in carefully selected patients, but panel arterial thrombi in carefully selected patients, but panel 
recognizes that utility of device in improving outcomes after recognizes that utility of device in improving outcomes after 
stroke is unclear (stroke is unclear (new recommendationnew recommendation). ). 



ENDOVASCULAR INTERVENTIONENDOVASCULAR INTERVENTION

The MERCI retriever The MERCI retriever 
(Mechanical Embolus (Mechanical Embolus 
Removal in Cerebral Removal in Cerebral 
Ischemia), a corkIschemia), a cork--screw screw 
shaped device, is the first shaped device, is the first 
FDA approved mechanical FDA approved mechanical 
device for the treatment of device for the treatment of 
ischemic.ischemic.

http://www.google.com/imgres?imgurl=http://www.maringeneral.sutterhealth.org/images/3-step.jpg&imgrefurl=http://www.maringeneral.sutterhealth.org/services/heart/new_stroke.html&h=338&w=450&sz=47&tbnid=nmNuWxLFCoYJ::&tbnh=95&tbnw=127&prev=/images%3Fq%3DMERCI%2Bretrieval%2Bdevice%2Bpicture&hl=en&sa=X&oi=image_result&resnum=1&ct=image&cd=1
http://www.google.com/imgres?imgurl=http://msnbcmedia.msn.com/j/msnbc/Components/Newsweek/Photos/mag/040308_Issue/040228_stroke_hu.hmedium.jpg&imgrefurl=http://strokedoc.typepad.com/stroke_doc/2005/12/_summary_as_rep.html&h=273&w=363&sz=17&tbnid=vENeaFk6nNcJ::&tbnh=91&tbnw=121&prev=/images%3Fq%3DMERCI%2Bretrieval%2Bdevice%2Bpicture&hl=en&sa=X&oi=image_result&resnum=2&ct=image&cd=1


ENDOVASCULAR INTERVENTIONENDOVASCULAR INTERVENTION



ANTICOAGULANTSANTICOAGULANTS

Class III Recommendations: Class III Recommendations: 
1.1. Urgent anticoagulation with goal of preventing Urgent anticoagulation with goal of preventing 

early recurrent stroke, halting neurological early recurrent stroke, halting neurological 
worsening, or improving outcomes after acute worsening, or improving outcomes after acute 
ischemic stroke ischemic stroke not recommendednot recommended. . 

2.2. Urgent anticoagulation Urgent anticoagulation not recommendednot recommended for for 
patients with moderate to severe strokes because of patients with moderate to severe strokes because of 
increased risk of serious ICH complications. increased risk of serious ICH complications. 

3.3. Initiation of anticoagulant treatment within 24 Initiation of anticoagulant treatment within 24 
hours of IV  thours of IV  t--PA is PA is not recommendednot recommended. . 



ANTIPLATELET AGENTSANTIPLATELET AGENTS

Class I recommendation: Class I recommendation: 

1.1. Oral administration of ASA 325 mg within 24 to 48 hours Oral administration of ASA 325 mg within 24 to 48 hours 
after stroke onset is recommended for treatment of mostafter stroke onset is recommended for treatment of most 
ischemic strokes.ischemic strokes.

Time is brain . . . every minute counts.Time is brain . . . every minute counts.



ANTIPLATELET AGENTSANTIPLATELET AGENTS

Class III recommendations: Class III recommendations: 

1.1. ASA not substitute for other acute treatments, including IV ASA not substitute for other acute treatments, including IV 
tt--PA. PA. 

2.2. ASA as adjunctive treatment within 24 hours of ASA as adjunctive treatment within 24 hours of 
thrombolytic treatment is not recommended. thrombolytic treatment is not recommended. 



EARLY SUPPORTIVE TREATMENTEARLY SUPPORTIVE TREATMENT

Avoid hypoxemiaAvoid hypoxemia
Aspiration precautionsAspiration precautions
Avoid HyperthermiaAvoid Hyperthermia
Avoid HyperglycemiaAvoid Hyperglycemia
Avoid Dehydration/ HypotensionAvoid Dehydration/ Hypotension
Permissive HypertensionPermissive Hypertension



ADMISSION TO HOSPITAL AND ADMISSION TO HOSPITAL AND 
GENERAL ACUTE TREATMENTGENERAL ACUTE TREATMENT

Class I recommendations: Class I recommendations: 
1.1. Use of comprehensive specialized stroke care Use of comprehensive specialized stroke care 

(stroke units) incorporating rehab is recommended. (stroke units) incorporating rehab is recommended. 
2.2. Use of standardized stroke care order sets is Use of standardized stroke care order sets is 

recommended to improve general management recommended to improve general management 
((new recommendationnew recommendation). ). 

3.3. Early mobilization of less severely affected patients Early mobilization of less severely affected patients 
and measure to prevent and measure to prevent subacutesubacute complications of complications of 
stroke are recommended. stroke are recommended. 



ADMISSION TO HOSPITAL AND ADMISSION TO HOSPITAL AND 
GENERAL ACUTE TREATMENTGENERAL ACUTE TREATMENT

Class I recommendations: Class I recommendations: 
4.4. Assessment of swallowing before starting eating or Assessment of swallowing before starting eating or 

drinking is recommended (drinking is recommended (new recommendationnew recommendation).).
5.5. Patients with suspected pneumonia or UTI should Patients with suspected pneumonia or UTI should 

be treated with antibiotics. be treated with antibiotics. 
6.6. Subcutaneous administration of anticoagulants is Subcutaneous administration of anticoagulants is 

recommended for treatment of immobilized patients recommended for treatment of immobilized patients 
to prevent DVT. to prevent DVT. 

7.7. Early institution of interventions to prevent Early institution of interventions to prevent 
recurrent stroke is recommended. recurrent stroke is recommended. 



HYPERTENSION TREATMENT HYPERTENSION TREATMENT 
AFTER STROKEAFTER STROKE

Current Guideline recommendation (Class I): Current Guideline recommendation (Class I): 

Management of arterial hypertension Management of arterial hypertension 
remains controversial. May patients have remains controversial. May patients have 
spontaneous declines in BP during first 24 spontaneous declines in BP during first 24 
hours posthours post--stroke. Cautious approach to stroke. Cautious approach to 
treatment of HTN recommended.treatment of HTN recommended.



HYPERTENSION TREATMENT HYPERTENSION TREATMENT 
AFTER STROKEAFTER STROKE

Concerns: Concerns: 

Aggressive treatment of BP may lead to neurological Aggressive treatment of BP may lead to neurological 
worsening by reducing perfusion pressure to ischemic worsening by reducing perfusion pressure to ischemic 
areas of brain. areas of brain. 

In majority of patients, decline in BP occurs within In majority of patients, decline in BP occurs within 
first hours after stroke, first hours after stroke, even without specific even without specific 
treatmenttreatment. . 



HYPERTENSION TREATMENT HYPERTENSION TREATMENT 
AFTER STROKEAFTER STROKE

Panel consensus: Panel consensus: 

Emergency administration of antihypertensive agents should Emergency administration of antihypertensive agents should 
be withheld unless systolic BP > 220 mm Hg, or diastolic BP be withheld unless systolic BP > 220 mm Hg, or diastolic BP 
>120 mm Hg. >120 mm Hg. 



HYPERTENSION TREATMENT HYPERTENSION TREATMENT 
AFTER STROKEAFTER STROKE

New data from Control of Hypertension and New data from Control of Hypertension and 
Hypotension Immediately Post Stroke study Hypotension Immediately Post Stroke study 
(CHIPPS) presented at Feb. 2008 International (CHIPPS) presented at Feb. 2008 International 
Stroke conferenceStroke conference……



HYPERTENSION TREATMENT HYPERTENSION TREATMENT 
AFTER STROKEAFTER STROKE

CHIPPS: CHIPPS: 
179 randomized pts, hemorrhagic or ischemic stroke within 179 randomized pts, hemorrhagic or ischemic stroke within 
previous 36 hours, and SBP >160 mm Hg. previous 36 hours, and SBP >160 mm Hg. 
NondysphagicNondysphagic pts received pts received lisinoprillisinopril, , labetalollabetalol, or placebo. , or placebo. 
DysphagicDysphagic pts received similar doses of sublingual pts received similar doses of sublingual lisinoprillisinopril, , 
IV IV labetolollabetolol, or placebo., or placebo.
Target SBP was 145 to 155 mm Hg, or drop in SBP of at least Target SBP was 145 to 155 mm Hg, or drop in SBP of at least 
15 mm Hg. 15 mm Hg. 
Primary outcome: death or dependence at 2 weeks. Secondary Primary outcome: death or dependence at 2 weeks. Secondary 
outcome: 3 month mortality.outcome: 3 month mortality.



HYPERTENSION TREATMENT HYPERTENSION TREATMENT 
AFTER STROKEAFTER STROKE

Results: Results: 
Active treatment group had greater drop in BP within first 24 Active treatment group had greater drop in BP within first 24 
hours, and at 2 weeks. hours, and at 2 weeks. 
Active treatment did not cause early increase in stroke Active treatment did not cause early increase in stroke 
severity. severity. 
2 weeks post2 weeks post--stroke, death and dependence rates were similar stroke, death and dependence rates were similar 
between 2 groups. between 2 groups. 
At 3 months, active treatment group had much lower mortality At 3 months, active treatment group had much lower mortality 
(placebo group more than twice as likely to die compared to (placebo group more than twice as likely to die compared to 
active treatment group). active treatment group). 



HYPERTENSION TREATMENT HYPERTENSION TREATMENT 
AFTER STROKEAFTER STROKE

American Stroke Assoc. spokesperson: American Stroke Assoc. spokesperson: 

If results can be replicated in a larger phase 3 If results can be replicated in a larger phase 3 
study, findings could have major impact on study, findings could have major impact on 
stroke guidelines.stroke guidelines.



TREATMENT OF ACUTETREATMENT OF ACUTE 
NEUROLOGICAL COMPLICATIONSNEUROLOGICAL COMPLICATIONS

Class I recommendations: Class I recommendations: 
1.1. Patients with major infarctions affecting cerebral Patients with major infarctions affecting cerebral 

hemisphere or cerebellum are at high risk for complicating hemisphere or cerebellum are at high risk for complicating 
(malignant) brain edema and (malignant) brain edema and increasedICPincreasedICP. Measures to . Measures to 
lessen risk of edema and close monitoring of the patient for lessen risk of edema and close monitoring of the patient for 
signs of neurological worsening during the first days after signs of neurological worsening during the first days after 
stroke recommended. stroke recommended. 

2.2. Patients with acute hydrocephalus can be treated with a Patients with acute hydrocephalus can be treated with a 
ventricular drain.ventricular drain.

3.3. Decompressing surgical evacuation of space occupying Decompressing surgical evacuation of space occupying 
cerebellarcerebellar infarction is potentially lifeinfarction is potentially life--saving, and clinical saving, and clinical 
recovery can be very good. recovery can be very good. 

4.4. Recurrent seizure should be treated. Recurrent seizure should be treated. 



TREATMENT OF ACUTETREATMENT OF ACUTE 
NEUROLOGICAL COMPLICATIONSNEUROLOGICAL COMPLICATIONS

Class II recommendations: Class II recommendations: 
1.1. Aggressive medical measure such as Aggressive medical measure such as osmotherapyosmotherapy 

for malignant brain edema after large cerebral for malignant brain edema after large cerebral 
infarction are unproven. Hyperventilation is shortinfarction are unproven. Hyperventilation is short-- 
lived intervention. lived intervention. 

2.2. DecompressiveDecompressive surgery for malignant edema of surgery for malignant edema of 
cerebral hemisphere may be lifecerebral hemisphere may be life--saving, but impact saving, but impact 
on morbidity unknown. on morbidity unknown. 

3.3. No specific recommendations for No specific recommendations for txtx of pts with of pts with 
asymptomatic hemorrhagic transformation.asymptomatic hemorrhagic transformation.



TREATMENT OF ACUTETREATMENT OF ACUTE 
NEUROLOGICAL COMPLICATIONSNEUROLOGICAL COMPLICATIONS

HemicraniectomyHemicraniectomy



TREATMENT OF ACUTETREATMENT OF ACUTE 
NEUROLOGICAL COMPLICATIONSNEUROLOGICAL COMPLICATIONS

Class III recommendations: Class III recommendations: 

1.1. Corticosteroids not recommended for treatment of cerebral Corticosteroids not recommended for treatment of cerebral 
edema and increased ICP. edema and increased ICP. 

2.2. Prophylactic anticonvulsants not recommended. Prophylactic anticonvulsants not recommended. 



STROKE PREVENTION STROKE PREVENTION 
IN PATIENTS WITH STROKE: IN PATIENTS WITH STROKE: 

ANTIPLATELETSANTIPLATELETS
(FROM 2008 AHA/ASA UPDATE)(FROM 2008 AHA/ASA UPDATE)

Class I recommendations: Class I recommendations: 
1.1. Patients with nonPatients with non--cardioemboliccardioembolic ischemic stroke, ischemic stroke, antiplateletantiplatelet 

agents rather than oral anticoagulation are recommended to agents rather than oral anticoagulation are recommended to 
reduce the risk of recurrent stroke and other CV events. reduce the risk of recurrent stroke and other CV events. 

2.2. Aspirin (50 to 325mg) Aspirin (50 to 325mg) monotherapymonotherapy, the combination of  , the combination of  
aspirin and extendedaspirin and extended--release release dipyrimadoledipyrimadole ((AggrenoxAggrenox), and ), and 
clopidogrelclopidogrel monotherapymonotherapy ((PlavixPlavix) are all acceptable initial ) are all acceptable initial 
options . (options . (Formerly Class II recommendationFormerly Class II recommendation). ). 

3.3. The combination of aspirin and extendedThe combination of aspirin and extended--release release 
dipyridamoledipyridamole is recommended over aspirin alone. is recommended over aspirin alone. 
((Formerly Class II recommendationFormerly Class II recommendation). ). 



STROKE PREVENTION STROKE PREVENTION 
IN PATIENTS WITH STROKE: IN PATIENTS WITH STROKE: 

ANTIPLATELETSANTIPLATELETS
((FROM 2008 AHA/ASA UPDATE)FROM 2008 AHA/ASA UPDATE)

Class II recommendations: Class II recommendations: 
1.1. ClopidogrelClopidogrel may be considered over aspirin alone on the basis may be considered over aspirin alone on the basis 

of direct comparison trials. of direct comparison trials. 
2.2. For patients allergic to aspirin, For patients allergic to aspirin, clopidogrelclopidogrel is reasonable.is reasonable.

Class III recommendations: Class III recommendations: 
Addition of aspirin to Addition of aspirin to clopidogrelclopidogrel increases risk of hemorrhage. increases risk of hemorrhage. 
Combo of ASA and Combo of ASA and clopidogrelclopidogrel not routinely recommended not routinely recommended 
for ischemic stroke patients, unless specific indications (for ischemic stroke patients, unless specific indications (ieie, , 
coronary stent or acute coronary syndrome). Evidence from coronary stent or acute coronary syndrome). Evidence from 
CHARISMA and MATCH trials. CHARISMA and MATCH trials. 



SUMMARYSUMMARY
Stroke is an emergency. Stroke is an emergency. 
Call 911. Call 911. 
IV tIV t--PA is effective and should be given to patients who PA is effective and should be given to patients who 
qualify adhering strictly to guidelines. qualify adhering strictly to guidelines. 
Stroke patients >3hrs <6hrs, may benefit from IA tStroke patients >3hrs <6hrs, may benefit from IA t--PA or PA or 
thrombectomythrombectomy..
Pay attention to acute supportive treatment.Pay attention to acute supportive treatment.
AntiplateletAntiplatelet within 24 hours.within 24 hours.
Permissive hypertension, but we may become more aggressive Permissive hypertension, but we may become more aggressive 
in future.in future.
No role for anticoagulation for stroke itself. No role for anticoagulation for stroke itself. 
Watch out for acute neurological complications. Watch out for acute neurological complications. 

Time is brain . . . every minute counts.Time is brain . . . every minute counts.
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