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Objectives 

Epidemiology of Stroke 

Case based teaching 

Review stroke anatomy 

Review Current Management of Acute Ischemic Stroke and Endovascular 
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We have something in Common 

Stroke:  

On average, every 40 seconds someone in the US 
has a stroke 

On average, every 3 mins and 45 secs  someone in 
the US dies of a stroke 

 

Stroke accounts for 1 of every 19 deaths in the US.  

 

 

 

Heart Disease: 

Approximately every 40 seconds, an American will 
have a heart attack  

 

Coronary heart disease accounts for 1 in 7 deaths 
in the US, killing over 366,800 people a year.  

 

 Heart disease and stroke statistics 2018 update: a report from the American Heart Association. 

Circulation. DOI: 10.1161/CIR.0000000000000558 

 
Heart Disease (including Coronary Heart Disease, Hypertension, and Stroke) remains the 
No. 1 cause of death in the US.  
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Our patient populations share the same risk factors 

Risk factors for Heart disease 

 

Traditional Risk factors for Stroke 
Age 

Hypertension/antihypertensive therapy 

diabetes mellitus 

cigarette smoking 

Prior cardiovascular disease (coronary heart 
disease, cardiac failure, or intermittent 
claudication) 

atrial fibrillation 

left ventricular hypertrophy by electrocardiogram. 

Stroke 1991  

mm.dd.yyyy Modify with Insert > Header & Footer 5 
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Occasionally we share patients at the same time 

Stroke may complicate CAD 
treatment/interventions 

 

Occasionally simultaneously Cardio-
cerebral infarction occurs 12.7%  

  Oluwaseun A. Akinseye Ann Transl Med 
2018;6(1):7 

 

 

Selim M. N Engl J Med 2007;356:706-713 
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Mechanisms of Perioperative Stroke 

Selim M. N Engl J Med 2007;356:706-713 

Perioperative  stroke –cardiac catheterization 

 A rare complication of cardiac Cath the incidence ranges from 0.3% to 0.4% 

The vast majority are AIS 

 

Risk factors include   

age greater than 75 years 

prior stroke  

triple vessel disease.   

 

There is an association with between stroke and the presence of aortic 
plaques ( mobile)  

• no association with the number of catheters or previous CABG. 

 J Am Heart Association 2013; 2: e00413.  Meerkin et al 

Rabinstein A, et al (J Am Coll Cardiol Intv 2011;4:415–22 
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Case  

63 year old woman right handed woman 

Functional independent at baseline 

PMH of CAD, HTN, DM was admitted for Cardiac Cath, went on to have CABG.  

Extubated post Cath 

At 1 am ICU nurse notes she is unable to speak and move her right body 

Code stroke was called 



| 

 What is a stroke? 

A stroke occurs when there is a 
disruption of the blood supply to 
either the brain, eye or spinal cord.  

This disruption causes a lack of oxygen, glucose and 
nutrients to the brain cells which can lead to cell 
death.  
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Ischemic Strokes 

Occurs when blood vessels to the brain become narrowed or clogged 
thereby cutting off blood flow to brain cells 

 

70-80% of all strokes are ischemic 

 

TIA or “mini stroke” may give some warning of a major ischemic 
stroke 

Only difference is no scar on imaging 

 

High blood pressure is most important modifiable risk factor for 
ischemic stroke 
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How do we recognize a stroke? 

This is the single most important question for first responders.  

 

Difficult because of wide variation in presentation 

• (chest pain often a universal sign in MI) 

 

Majority of patients will have LOSS of normal body function 

Motor 

Sensory 

Vision 

Speech 
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The Brain 
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When should you activate a code stroke? 

Any patient with a positive screen for 
stroke and who is within 24 hours of 
Last time known well. 

 

Keys 

• Be clear of LKW 

• Stroke team will ask about meds 
(anticoagulants), recent surgery or head injury 

• Call EMS 

• Unless in house 

• Pre-notification 



| 

Exceptions to FAST 

There are a few cases who may screen as normal FAST but still have a 
stroke 

 

These include 

Isolated visual field deficits 

Gaze deviation with cranial nerve deficits due to basilar thrombus 

Patients with primarily lower extremity weakness 

 

For these cases physicians should still call 911  
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 Why is stroke so time sensitive? 

A stroke occurs when there is a disruption of the blood supply to 
either the brain, eye or spinal cord.  

This disruption causes a lack of oxygen, glucose and nutrients to the brain cells which can 
lead to cell death.  

 

 

This is a process  

rather than an all or none phenomenon 
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 Stroke Pathophysiology 

The disruption of blood supply triggers a process 
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Time 

Last time known well (LKW) 

This is a very specific definition in stroke 

Refers to the last time patient was noted to be using that neurological function 

This is different from the time of symptom discovery in some cases.  

 

Patients who wake up with symptoms are said to be last seen well usually before they went 
to sleep. 

 

Patient should be within 24 hours of LKW to activate a code stroke.  
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What is a Code Stroke? 

Activates the stroke team 

System-wide page for code stroke 

Brings the neurologist, pharmacist, lab and EKG technicians to the bedside 

Brings an additional resource nurse and transport to the bedside 

Brings the stroke coordinator to the bedside 

Clears the CT scan table 

Alerts the radiologists on call to expect the stat CT brain 

Prepares the lab to receive and expedite processing of critical sample 

 

Focus is getting data as quickly as possible to decide on ivtPA 
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Time = Brain 

AHA/TJC recommended targets to optimizing alteplase delivery. 

Foundation of our stroke systems of care 
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Role of Neuro-imaging 

Early imaging is the single best test to differentiate between the AIS 
and ICH. 
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Acute Ischemic changes on CT 

60% of CT are normal in the first hour. 

Insular ribbon sign Hyperdense vessel sign 
Sulcal effacement 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwie5_PE7uzZAhWLm-AKHau6BmwQjRwIBg&url=https://radiopaedia.org/blog/hyperdense-mca-sign&psig=AOvVaw2Do9uRVrQ9dWCgKMjBbBIK&ust=1521152309754859
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Back to our Case  

8/23/16 

8/26/1
6 
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Case  

63 year old woman right handed woman 

Functional independent at baseline 

PMH of CAD, HTN, DM was admitted for Cardiac Cath, went on to have CABG.  

Extubated post Cath 

At 1 am ICU nurse notes she is unable to speak and move her right body 

Code stroke was called 

Iv Alteplase is considered 
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Thrombolytic therapy 

Only FDA approved therapy for AIS in 1996 

• Only approved for the 3 hour window  
• 3-4.5 Hours window  per the AHA Guidelines 

 

Increase the odds of survival without disability 

• Improves quality of life 

 

Dose is 0.9 mg/kg, 10% as bolus the rest infused over 1 hour 

 

If tenceteplase is consider dose is 0.4mg/kg as a single bolus. Not yet FDA 
approved. Ongoing research 
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Shadi Yaghi et al. Stroke. 2017;48:e343-e361 

Copyright © American Heart Association, Inc. All rights reserved. 

How alteplase works 
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Contraindications 

10/29/2018 Dr. Gordon Perue for EMMC 26 



| www.heart.org 
10/29/2018 

Gordon Perue 

6% sICH;  
1% risk of death 
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Post IvtPA Care Applies 

Close neuro observation q1hr 

• ICU or Stroke Unit 

• Mortality benefits 

 

 

Close blood pressure goal monitoring 

SBP <180 mmHg but >140 mmHg 

DBP< 105 mmHg 

 

 

No antithrombotic medications for 24 
hours 

Exception of acute stent placement which requires 
immediate aspirin and plavix 

 

Blood glucose monitoring 

At the start of the procedure and then every 1 hour 

Aim is 70-140 mg/dl 

Would only start insulin > 180mg/dl 

Hypoglycemia should be strictly avoided 
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Case Continued 

63 year old woman right handed woman 

Functional independent at baseline 

PMH of CAD was admitted for Cardiac Cath, went on to have CABG.  

Extubated post Cath 

At 1 am ICU nurse notes she is unable to speak and move her right body 

Code stroke was called 

ivtPA contraindicated by her recent surgery 

What about endovascular? 
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Acute Stroke due to Large Intracranial Vessel occlusion 

10-20% of all Acute Ischemic Stroke will have  large vessel occlusion.  

 

Disproportionate burden of disease and worse outcomes 

 

60-80% will die or not regain independence despite receiving  ivtpa. 

 

Rai AT, et al. J NeuroIntervent Surg 2016;0:1–5. doi:10.1136/neurintsurg-2016-012515 
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Solitaire stent retriever 
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Acute endovascular Thrombectomy 

Acute Endovascular intervention for 
acute large vessel ischemic stroke is 
now the standard of care.  

Based on 6 randomized control studies that showed  

• Improved functional outcomes over ivtpa  

• For the first time a Mortality Benefit with 
intervention 



| Courtesy of Thanh Nguyen MSD Boston Medical Center 2016 

Treatment effect for Thrombectomy <6 hours 

NNT 1:4 

 

 

 

 

 

 

NNT In MI 1:18 
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Extended window eligibility 6-24 hours 

General Inclusion Clinical/Radiological Mismatch 

Age 18 

- NIHSS ≥10 

- Pre-mRS 0-1 

Confirmed tICA or M1 occlusion AND  

RAPID CTP/DWI CIM: 

A. 80 y/o:  

     1. NIHSS 10 + core <21cc 

 

. RAPID CTP/DWI CIM  

B  <80 y/o:  

     2. NIHSS 10 + core <31cc 

     3. NIHSS 20 + core <51cc 

 

General Inclusion Radiological Mismatch 

Age 18-90 
NIHSS ≥6 
Pre-stroke mRS 0-2 
 

Confirmed tICA or M1 occlusion AND 

RAPID Mismatch 
Core < 70 ml 

Ratio of ischemic tissue to infarct ≥1.8 
Penumbra of ≥ 15 ml 
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Results of DAWN and DEFUSE3 
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New Tool to Assist with Patient selection 

Example of DEFUSE 
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Code Stroke Standard of Care 

Copyright © 2017 American Academy of Neurology 37 
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Our Case (Pre endovascular era) follow up 

8/23/16 
8/24/16 

8/26/1
6 
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Malignant MCA Infarction 

Supportive therapy 

Intubation and sedation if needed (but latter impairs neuro exam) 

• GCS <10, resp failure, signs of increased intracranial pressure 

• Hyperventilation 

Hyperosmotic therapy ( Mannitol and 3%) 

No role for steroid therapy 

Monitor for seizures 

 

Surgical management such as hemicraniectomy 

Life saving 

 



| 

Case  

8/23/16 
8/24/16 

8/26/1
6 12/2016 

1/17/2017 
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Case -Conclusion 

Our patient was acute inpatient  Rehab SNIF 

 

When seen in Jan by NeuroSx 

No speech but appropriate “yes” “no” answers 

Able to make needs known 

She is able to walk 10 feet, uses a wheelchair for prolonged distances 
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Acute Stroke Thrombolysis at EMMC 

10/29/2018 Gordon Perue 

ALL CODE STROKE Patients: NIHSS and CT head within 24 hours of LSW 

3-4.5 h 6-24 hours 

NIHSS <25 

4 -6 h 

Stat CTA Head and Neck 

+ CTA  for Large vessel 

occlusion 

AND 

MRI Mismatch 

Open 

large 

vessels Endovascular 

and ICU care 

IV rtPA 

0.9 mg/kg 

ICU and Standard  Stroke 

Care 

0-3 h 

DAWN/DEFUSE 
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Questions 

Please feel free to contact me for Questions 

 

Gillian Gordon Perue, MBBS, DM.  

Medical Director, EMMC Primary Stroke Center 

Consultant Neurologist and Stroke Physician  

Eastern Maine Medical Center 

ggordonperue@northlight.org 

207-973-7360 

 

mailto:ggordonperue@northlight.org

