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ENDOVASCULAR MECHANICAL 
THROMBECTOMY IN PATIENTS WITH 

ACUTE ISCHEMIC STROKE  

Rhonda Whiteman 
Racing Against the Clock Workshop 

June 1, 2017 

Objectives 
• To discuss the hyperacute  ischemic stroke 

management goals within the Emergency 
Department. 

                                                                      

• To review the stroke endovascular  mechanical 
thrombectomy evidence and the Canadian Best 
Practice Hyperacute Recommendations related to  
Mechanical Thrombectomy.  

• To review the emerging Stroke Mechanical 
Thrombectomy evidence. 

• To review the Stroke Mechanical Thrombectomy 
Inclusion Criteria, Patient Flow Algorithm and Post 
Procedural Care and Management. 

Case 1 

• A 46 year old woman, developed sudden onset of 
severe right sided weakness, speech difficulty while at 
church   
 

• EMS was called  and patient was brought promptly to 
the Hamilton General Hospital under the Acute Stroke 
Protocol  
 

• She was found to have an ischemic stroke caused by a 
large clot in her left middle cerebral artery 
 

What are the Hyperacute Stroke Management  
Goals for this woman?  
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HYPERACUTE STROKE MANAGEMENT GOALS 

Hyperacute Ischemic Stroke 
Management Goals 

• To limit irreversible ischemic 
damage during an acute 
ischemic stroke caused by 
an arterial occlusion. 

 
• To restore blood flow to the 

artery to promote 
reperfusion of viable brain 
tissue. 

 
• 1,900,000 brain cells die 

each minute blood supply is 
cut off to the brain. 

 

Disruption of Blood Flow to the 
Brain 

• If untreated, ischemia will 
progress to cell death or 
infarction as a result of local 
lack of oxygen. The infarcted 
area is called the ischemic 
core.  

• The rate at which cells die is a 
function of time, nutrients 
(oxygen and glucose) and the 
presence of collateral 
circulation. 

• The area of the brain that is 
ischemic but not yet infarcted 
is called the penumbra. 

• The penumbra is salvageable 
tissues and is the area that 
physicians are trying to effect. 

• The process of ischemic to 
infarction is called the 
Ischemic Cascade. 

Dysfunctional 
brain tissue  

Infarcted 
brain tissue 

Normal brain 
tissue 
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Goal is to restoring Blood flow by 
opening up Intracranial arteries blocked 

by thrombus 

Drugs  
Devices 

Combination 

Time is Brain 

Time is Brain 

• 2 Million 
Brain Cells 

• 14 Billion 
Brain 
Synapses 

Brain is Life 

• 1 cc of 
Brain save 

• 1 more 
week of 
healthy life 
gained 

Time is Life 

• 1 worse 
outcome 
for every 4 
minute 
delay in 
reperfusion 
of the brain 

 

Time is Life 

• If you save 
1 minute in 
reperfusion 
of the brain 

• Save 1 
more week 
of healthy 
life gained 

Large Vessel Occlusion 

• Large Vessel Occlusions (LVO) 
are the most serious kinds of 
ischemic stroke  

 

• 20% of all ischemic stroke cases 

 

• Occlusion of  
– Proximal carotid artery 

– Middle cerebral artery (M1) 

– Anterior cerebral arteries (A1) 

– Vertebral or basilar arteries 

 

• Restrict blood supply to large 
portions of the brain causing 
significant stroke deficits and 
severe morbidity and mortality 
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tPA Effectiveness 

Overall tPA Effectiveness 

• 37% has significantly less 

disability - returned to pre-stroke 

function 

 

• 60% do not change with 

treatment 

 

• 10% may have a complication 

associated with treatment 

(usually bleeding)  

• Intracranial Bleeding - 

NINDS trial – 6.4 % Risk 

of ICH in tPA group  

• Systemic Bleeding 

• Angioedema 

tPA in Large Vessel 
Occlusions (LVO) 

• Recanalization Rates overall 
for LVO’s is 25 to 30%:  

– Internal Carotid Artery – 
4% 

– Middle Cerebral Artery – 
30% 

– Basilar Artery – 4% 

• Thrombus length is a 
significant predictor of 
recanalization rates after 
bridging thrombolysis – clots of 
8mm or greater have 
consistently poor rates or 
recanalization  

 

Case 1 

• A 46 year old woman, developed sudden onset of severe right 
sided weakness, speech difficulty while at church   
 

• EMS was called  and patient was brought promptly to the 
Hamilton General Hospital under the Acute Stroke Protocol  
 

• She was found to have an ischemic stroke caused by a large clot in 
her left middle cerebral artery 
 

• She was started on IV tPA and was taken to the Neuroangiosuite 
for Mechanical Stroke Thrombectomy  which successfully removed 
the clot less than 2 hours after the onset of her symptoms 

 
• She was discharged home from hospital 5 days after the stroke 

with no symptoms 
  
 

MECHANICAL THROMBECTOMY FOR  
ACUTE ISCHEMIC STROKE 
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Mechanical Thrombectomy in 2015 

Video 

2014/2015 Endovascular therapy for 
Acute Ischemic Stroke - Proven 

MR CLEAN ESCAPE EXTEND-IA SWIFT PRIME REVASCAT 

All of the trials  have  demonstrated statistically 

significant differences in: 

Rate of functional independence in the 

endovascular stroke clot retrieval group versus the 

intravenous thrombolysis 

NNT ranging from 2.5 – 7 

Decrease in mortality in the endovascular stroke 

clot retrieval group versus intravenous 

thrombolysis 

No difference in symptomatic intracerebral 

hemorrhage 

Three additional RCT’s have found similar 

results as these landmark trials 
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ESCAPE 

Benefits of EVT 
•ARR  = 23.7% 
 

•NNT = 4  (to live 
independently) 
 

•Risk of ICH = 3% 

Hermes Collaboration Analysis of 5 
Endovascular Research Trials 

• 1287 patients from 5 EVT RCTs were analysed found benefit 
for Endovascular Therapy and no differences in ICH or 
mortality at 90 days: 
– NNT 2.6 – If you treat 5 patients 2 patients will benefit from the 

treatment with MRS of < 2 
– Men and women 
– All ages  
– All anterior large vessel occlusions 
– All stroke severities 
– Whether got IV tPA or not 

 

• Found benefit of Endovascular Therapy up to 7.3 hours 
 

Time is Brain with  
Endovascular Therapy 

• Every 4 minute faster time to Reperfusion, 1 
more patient out 100  are made independent 

• Every 17 minute delay to reperfusion is 
associated with 1 less patient who is made 
independent 

• Every 1 hour delay from Onset to Reperfusions is 
associated with: 
– More disability 

– Less functional independence 
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CANADIAN HYPERACUTE BEST PRACTICE 
RECOMMENDATIONS FOR STROKE CARE 

MECHANICAL THROMBECTOMY 

Canadian Best Practice Recommendations for 
Stroke Care (July,  2015) 

4.3  Endovascular therapy  

• Endovascular therapy is indicated in patients based upon imaging 
selection with noncontrast CT head and CTA (including extracranial and 
intracranial arteries) [Evidence Level A]. See Appendix S4 for Inclusion 
Criteria for endovascular therapy. 
 

• Eligible patients who can be treated within six-hours (i.e. whose groin 
can be punctured within six-hours of symptom onset) should receive 
endovascular therapy [Evidence Level A]. Refer to Appendix S4 for 
Inclusion Criteria for endovascular therapy.  
a.  Select patients with disabling stroke presenting between 6 and 12 h 
of stroke symptom onset, including those with stroke symptoms upon 
awakening, who meet clinical and imaging criteria, may be considered 
for endovascular therapy [Evidence Level B], in accordance with local 
protocols. 
    
b.  Time from CT (first slice of the noncontrast CT) to groin puncture 
should be as fast as possible, ideally less than 60 min [Evidence Level C]. 
 

 

Inclusion Criteria for  
Stroke Mechanical Thrombectomy 

• Over 18 years of age – there is no evidence for use in pediatric 
population 

 

• Functionally disabling stroke 

 

• Imaging Criteria: 

– Small to moderate ischemic core (with ASPECTS score of 6 or 
higher) 

– Intracranial artery occlusion in anterior circulation, including 
proximal large vessel occlusion in the distal ICA, MCA/ACA 
and immediate branches, Basilar artery 

– Moderate to Good Collateral: greater than 50% on 
multiphase CTA 

 

• Time to treatment: 

– Treatment can be initiated within 6 hours of Symptom 
Onset  

– Selected patients between 6 and 12 hours if they meet 
clinical and imaging criteria 

http://onlinelibrary.wiley.com/doi/10.1111/ijs.12551/suppinfo
http://onlinelibrary.wiley.com/doi/10.1111/ijs.12551/suppinfo
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Canadian Best Practice Recommendations for 
Stroke Care (July,  2015) 

4.3  Endovascular therapy  
• Endovascular therapy is indicated in patients who have received 

intravenous tPA and those who are not eligible for intravenous 
tPA [Evidence Level A].  
 

• Patients eligible for intravenous tPA as well as endovascular 
therapy should also be treated with intravenous tPA, which can 
be initiated while simultaneously preparing the angiography suite 
for endovascular therapy [Evidence Level A]. 
 

• Device selection: Retrievable stents are recommended as the 
first-choice endovascular device [Evidence Level A].  
a.  Other interventional devices (e.g. thrombus aspiration devices) 
may be used based on local protocols and expertise [Evidence 
Level C]. 

 
 

STROKE ENDOVASCULAR MECHANICAL 
THROMBECTOMY ELIGIBILITY 

Who is Eligible for Treatment? 

• 20% of ischemic stroke 
patients 

• Those eligible and those 
ineligible for tPA 

• Disabling Stroke 

• Stroke Symptoms within 6 
hours of time last seen 
normal 

• Large blood vessel blockage 
with a reachable clot 

• Brain tissue that is still alive  
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Case 2 
• A 22 year old man presented to hospital with sudden onset of dense 

right weakness, global aphasia,  right sided facial weakness left neglect 
and vision loss.  

• He had had mild symptoms before this event and when he arrived at 
the Hamilton General Hospital, he was outside of the window for IV 
tPA.  

• He was found to have an ischemic stroke caused by a clot in the left 
middle cerebral artery.   

• As he was outside of the window for tPA, his only option was to be 
taken to the Neuroangiosuite for Mechanical Stroke Thrombectomy 
which successfully removed the clot a little over 3 hours after he 
presented to hospital.   

• He was discharge to inpatient rehabilitation 7 days after his stroke for 
ongoing rehabilitation for his speech and occupational therapy so that 
he can return to school. 

 

Case 3  
• An 85 year old woman was last seen normal by her family at 1000 

hours. She was found at 1300 hours with dense left hemiplegia and 
right gaze preference. Patient known to have atrial fibrillation and on 
warfarin - INR 3.3. 

 

• She was not a candidate for tPA as she was outside the tPA window 
and her INR was greater than 1.7. The Stroke team contacted the 
HGH Neurologist and Neurointerventional MD for consideration for 
Endovascular Therapy.  

 

• She was transferred to HGH direct to DI for repeat CT and then to the 
Endovascular Suite  and successfully underwent Mechanical 
Thrombectomy. 

  

• She was repatriated back to Grand River to continue her acute stroke 
care in 24 hours after the procedure with mild left sided weakness.  

EMERGING EVIDENCE 
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DAWN Research Trial 

• Purpose of RCT study was evaluated EVT plus medical 
management versus medical management in patients with large 
proximal occlusions (Mostly ICA and M1) presenting 6 – 24 hours 
after last seen well using Diffusion Weighted MRI Imaging or 
Computerized Tomography Perfusion (CTP) on 90 day outcome 

• Study was stopped early after 206 patients were enrolled 
• Results were presented at European Stroke Conference on May 

16, 2017: 
– EVT treated patients showed significantly decreased post stroke 

disability  @ 35% and improved functional independence compared to 
medical management alone (48.6% versus 13.1%) 

– Relative reduction in disability of 73% 
– 1 in 2.8 patients treated within 24 hours is saved from severe disability 
– 1 in 2 patients treated within 24 hours has any reduction in disability 

• This new evidence is being considered in Canadian  Best Practice 
Recommendations 2017 update and may lead to a critical shift in 
how patients are selected for endovascular therapy for stroke 

 

PROVINCIAL ENDOVASCULAR IMPLEMENTATION 

Current Endovascular Centres 

With 24/7 Coverage  

1. London Health Sciences 

2. Ottawa Hospital 

3. St. Michael’s Hospital 

4. Sunnybrook Health Centre 

5. Toronto Western Hospital 

6. Hamilton Health Sciences 
effective June 1, 2016 

7. Trillium Health Partnres 

Without 24/7 Coverage 

1. Kingston General Hospital 

2. Thunder Bay Regional 
Hospital 

3. Windsor Regional Hospital 
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CENTRAL SOUTH REGIONAL STROKE NETWORK 
ENDOVASCULAR IMPLEMENTATION 

Should we Implement a Mothership Model 
In Central South Regional Stroke Network? 

• Transferring all stroke patients 
within 4.5h to Regional Stroke 
Centre is not practical 

• Ontario Provincial Paramedic   
Prompt Card  is not sensitive 
enough  for diagnosis of LVO in the 
field 

• Delayed many endovascular 
ineligible patients from receiving IV 
tPA 

• Every 15 minute acceleration in 
start of IV-tPA results in a 4% 
increased likelihood of 
independence 

• Overall recanalization rate within 
the time frame until interventional 
treatment is started was 11.5% 
after IV  thrombolysis. 
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Central South Stroke Network  

Stroke Thrombolysis Providers 

Patient presents with functionally disabling stoke within 4.5 hours of onset of 
Symptoms at Local Stroke Thrombolysis Centre – Initiate Acute Stroke Protocol 

CT/mCTA 

Local Site Determine Eligibility for tPA 

If eligible for tPA - Administer tPA without Delay 

CTA Shows Large Proximal Artery Occlusion 

Consult Telestroke MD  

Telestoke Neurologist determines Patient is  an Endovascular Mechanical 
Thrombectomy Case 

Telestroke Neurologists consults HHS Neurologist and NeuroInterventional 
Physician via phone and reviews images via ENITS to arrange transfer to HGH 

for Mechanical Thrombectomy 

HHS Neurologist accepts transfer to HGH 

HHS Neurologist arranges a 7 WSDU/ICU Bed for patient 

Sending Site arranges Code 4 Transfer with a Nurse to HGH – DI – Pod 2 

Patient transferred directly to HGH Diagnostic Imaging Department for CT Head 
and Evaluation for Mechanical Thrombectomy  

Patient transferred to DI NeuroInterventional Suite for  

Mechanical Thrombectomy 

Transferred to Neurosurgical Stepdown Unit post procedure and Stroke Unit 
within 24 hours - If stable & SDU demand – minimum SDU time 4 hours 

Repatriate to local Stroke Unit within  24 hours 



5/26/2017 

13 

MANAGING THE PATIENT  
POST STROKE MECHANICAL THROMBECTOMY 

Post Procedural Care of Stroke 
Mechanical Thrombectomy Patient  

• Sheath Site Complications: 

– May occur within first 24 – 48 hours post sheath 

removal 

– Monitor site for: 

• Bruising 

• Pseudo-aneurysm 

• Retroperitoneal Bleed 

• Excessive Bleeding 

• Peripheral Pulses first 24 – 48 hours 
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Post Procedural Care of Stroke 
Mechanical Thrombectomy Patient  

• Monitor Kidney Function:  

– Patient has received CT contrast for CTA & during 

procedure so monitor kidney function post procedure 

– IV to flush contrast from kidneys  

• Monitor for Fluid Overload/CHF 

– Watch for fluid overload especially in patients with 

cardiac co-morbidities 

• Monitor for Cardiac Arrhythmias 

– Atrial Fibrillation 

– Daily ECG X3  

MONITORING FOR POTENTIAL  
TPA COMPLICATIONS 

Monitoring for tPA Complications 

• Neurological Deterioration 

• Systemic Bleeding 

• Angioedema 
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IMPLEMENTING ACUTE STROKE BEST PRACTICE 
MANAGEMENT STRATEGIES WITHIN FIRST 48 HOURS 

Acute Stroke Management  
• Blood Pressure 

– After Mechanical Thrombectomy, treat Blood Pressure 

– BP will normally fall 20 mmHg 

– Maintain 140 and less than 180 depending on patient’s previous norm 

• Temperature Management 

• Hyperglycemia 

• Hypoxia 

• Antithrombotic Therapy 

– Generally wait 24 hours post IV tPA/Procedure CT done to consider 

starting antiplatelet 

• VTE Prophylaxis 

– No pharmacological VTE for those receiving IV tPA 

– Mechanical Prophylaxis Intermittent Pneumatic Compression Devices 

may be considered – no SCD in leg with femoral sheath & held or 8 

hours post sheath removal 

• Secondary Stroke Prevention 
 

Questions 

mcnicolr@hhsc.ca 


