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LEARNING OBJECTIVES

1) Examine the historical progression of Endovascular Therapy (EVT) in the context of 
stroke management.

2) Illustrate the pivotal contributions of paramedic services and emergency 
department personnel in recognizing, prioritizing, and determining treatment 
strategies for stroke patients.

3) Review the regional care systems design to bolster efficient decision-making 
processes in stroke treatment.



Stroke 
Pathophysiology



Stroke Pathophysiology

• Key concepts

• CORE – below critical perfusion threshold, 
unsalvageable

• PENUMBRA – has not reached critical 
perfusion threshold, may be salvageable

• With time, penumbra becomes core if 
flow is not reestablished



For Every Ten Minutes…

• 19 million neurons

• 140 billion synapses

• 120 km of myelinated fibres

• Loss equivalent to over 7 months of aging



Stroke 
Therapies

• Thrombolysis
• Tenecteplase (0.25 mg/kg) or alteplase (0.9 mg/kg) given within 4.5 

hours of onset

• Endovascular Therapy
• Direct removal of the clot with catheter angiogram and retrievable 

stent/aspiration  - up to 24 hours from onset of symptoms in 
selected cases

• Best Medical Therapy
• Antiplatelets, stroke unit, management of etiologies



Targets for Acute 
Stroke Therapy

• Canadian Stroke Best Practices

• <60 minutes in 90% of treated 
patients

• Median DTN – 30 minutes

• These targets do not reward 
ambiguity











EVT – The 
Background

• TPA – approved for stroke in 1995

• First intraarterial trials – intraarterial 
thrombolytics – 1998, 1999

• MERCI, Penumbra devices – published 
2008

• Generally good rates of recanalization, but 
relatively high rates of hemorrhage, and 
outcomes not as good as recanalization 
seemed to predict



EVT – The 
Annus 

Horriblus

• SYNTHESIS, MR RESCUE, IMS-III – 
published 2013

• Generally neutral/negative trials

• However, signal in IMS-III that proper 
selection and earlier recanalization may 
be associated with better outcomes



EVT – The 
Annus 

Mirabilus

• MR CLEAN – positive interventional trial 
(2015)

• ESCAPE – Canadian trial

• EXTEND IA, REVASCAT, SWIFT PRIME – 
other trials showing similar results

• Results pooled in the HERMES 
collaboration (2016)



• Up to 12 hours from 
symptoms or LSW

• Imaging criteria based on 
amount of early ischemic 
changes and presence of at 
least moderate quality 
collaterals

• Time based workflow 
benchmarks

• 60 minute door-to-puncture

• 90 minute door-to-
recanalization



Patient-level data meta-analysis 
Five trials, n = 1287

Adjusted OR 2·49, 95% CI 1·76–3·53; p<0·0001

 The number needed to treat with endovascular 
thrombectomy to reduce disability by at least one 

level on mRS for one patient was 2·6

ARR functional independence vs. not: 12%
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EVT – The 
Opening 
Window

• Ongoing expansion of criteria

• DAWN, DEFUSE-3
oDAWN – 6-24 hours

▪ Stratification based on size of infarct and age of 
patient

oDEFUSE 3
▪ Core <70 mm

▪ Mismatch ratio of 1.8 or more





Extended 
Time 

Windows

• 0-6 hours – eligible patients are candidates for EVT (as well 
as thrombolysis if within 4.5 hours)

• 6-24 hours – EVT remains a possibility if appropriate 
patient

• Wake-up strokes may fall within this as well

• Ongoing research into extended windows and 
improved patient selection





The Evolution 
of Paramedic 

Stroke Care in 
Ontario and 

Canada

• Over 108,000 strokes annually 

• 1 every 5 minutes. (2022)

• Stroke is the 3rd leading cause of death, and the tenth 
largest contributor to disability-adjusted life years

• Approximately 2/3 of all patients who seek acute care for 
stroke arrive at the emergency department by 
ambulance with paramedic care. 

[Saver, J. L. (2006). Time is brain–quantified. Stroke, 37(1), 263-266.](https://doi.org/10.1161/01.STR.0000196957.55928.ab)



Early Paramedic Stroke Care in Ontario and 
Canada (Pre-2000s)

  - [Hill, M. D., & Buchan, A. M. (2005). Thrombolysis for acute ischemic stroke: Results of the Canadian Alteplase for Stroke 

Effectiveness Study. CMAJ, 172(10), 1307-1312.](https://doi.org/10.1503/cmaj.1040894)

Prior to the 2000s, 
paramedics had basic life 

support training but limited 
specialized knowledge 
regarding stroke care. 

Paramedics relied on 
generalized assessment 

protocols.

Stroke treatment was 
delayed; only 20-25% of 
stroke patients arrived at 

hospitals   within the critical 
window for thrombolysis.

Paramedic were mandated 
to take the patients to their 

closest hospital regardless of 
capability to deal with these 

patients.

Most stroke patients or 
families did not recognize 

stroke symptoms, 
contributing to longer delays 

in calling 911.



Advancements 
in Stroke Care 
(2000–2010)

• Ontario became a leader with the launch of a province-wide 
stroke strategy focusing on improving prevention, treatment, 
and rehabilitation.

• Establishment of Regional Stroke Centers.

• Training Improvements - Paramedics trained to use the 
Cincinnati Stroke Scale as a decision guide for bypass criteria.

• Stroke Protocols Implemented: Paramedics began using the 
Stroke Bypass Protocol, allowing direct transport to stroke 
centers instead of the nearest hospital. (with a narrow window 
<2 hour)

Ontario Stroke Network. (2011). Ontario Stroke System.](https://www.ontariostrokenetwork.ca)

  - [Adams, H. P. Jr, del Zoppo, G., Alberts, M. J., Bhatt, D. L., Brass, L., Furlan, A., et al. (2007). Guidelines for the early management of adults with ischemic stroke. Stroke, 38(5), 1655-

1711.](https://doi.org/10.1161/STROKEAHA.107.181486)





Expansion of 
Prehospital 
Stroke Care 

(2010–2020)

•  In Ontario (2015), the time to treatment for 
stroke patients dropped from over 180 minutes 
to less than 120 minutes.

• The FAST Campaign was launched 
nationwide, leading to a 35% increase in public 
awareness of stroke symptoms and the 
importance of calling 911.

• Increased awareness resulted in a 30% rise in 
stroke patients arriving at hospitals within the 
critical treatment window.

• Paramedics could bypass non-stroke hospitals 
and transport patients to designated stroke 

centers. Up to 3.5 hours



Impact:

• Time to treatment significantly reduced, and 

the rate of tPA administration increased 

from 3-5% to 15-20% in stroke patients.

• Introduction of Stroke Protocols.

• Use of early tools like Cincinnati Stroke Scale 

to assess patients in the field.



Current Paramedic Stroke Care 
(2018–Present)

• Enhanced Assessment Tools

• Nascar Model: Improve communication between 
paramedics and stroke teams, reducing door-to-needle 
time (DTN) by 15-20 minutes. 

• Telestroke Services: Paramedics work with hospital team in 
rural or remote areas to consult Stroke Neurologists 
through video calls to assess whether Tenecteplase (TNK) 
should be administered or, if the patient should be 
transferred to an EVT treating facility. 

• Paramedics now use more advanced stroke screening 
tools like the Los Angeles Motor Scale (LAMS) Prehospital 
Stroke Screen and to assess severity.



Acute Stroke Bypass and Additional Partnerships with CRSN

Consultation               
(2016-2017)

CRSN & CESN discussions on 
implementation of in-field 

triage tool to support timely 
access to EVT at Regional 

Stroke Centre

Planning & 
Implementation    

(2017-2018)            

Bypass process designed and 
approved

In-field triage tool approved

Evaluation & 
Monitoring                     
(2018-2020)

Working group developed 
evaluation framework and 

pilot metrics

E-learning developed by CRSN 
for paramedics

MOU signed by hospitals and 
paramedic services

Data outcomes and feedback 
shared with stakeholders

Pilot began in Champlain 
region for Acute Stroke 

Bypass Protocol

Standard of Care 
(2020)

Acute Stroke Bypass became 
standard of care in Champlain 

region 2020

Feedback Loop            
(2021)

Partnership between RPPEO 
and CRSN to provide 
feedback letters to 

paramedics when patients 
are bypassed for acute stroke 
treatment consideration and 

promote clinical reflective 
practice

Provincial stroke prompt card 
updated (BLS PCS 3.3) to 

include LAMS tool for 
screening of large vessel 

occlusions (LVO) 

Education & Updates                   
(2022)

E-learning modules and 
paramedic services 

algorithms reviewed and 
updated to reflect new BLS 
PCS and current processes 



Intervention Mapping and Indicators



LAMS Tool Implementation

• New assessment tool for paramedic the LAMS score
• E-Learning module to support education with 

paramedics
• Revised and updated June 2023 for paramedic services



Acute stroke 

Bypass

Acute Stroke Bypass and Redirection Protocol Algorithm 

Designed for each service in Champlain region

Reviewed and revised in 2023 to reflect changes in the 

provincial prompt card

Provincial Stroke ​prompt card for acute Bypass



Patient has new symptom onset and is within X hours of 
last known well for transport decision 

2 
hours 

3.5 
hours

6 
hours

Early 

2000

Early 

2010

Early 

2020



Stroke Feedback Letter Partnership (2021)

Stroke outcome letters are sent to 

paramedics involved in suspected 

stroke bypass calls with a stroke 

diagnosis in hospital. 

The purpose of these letters is to 

provide members with outcome 

information to facilitate self-

reflective practice. 

This may also provide the opportunity 

to improve triage decisions and 

confirm clinical suspicions. 



Post-Stroke and TIA Community Paramedicine Program 



Emergency 
Department



Stroke Code 
Algorithms



Stroke Code 
Algorithms



Vascular 
Localization - 

LVO



Stroke Code 
Algorithms



Stroke Code 
Algorithms



Future EVT Directions

• Large Core

• Medium Vessel Occlusions

• Who benefits from treatment? 



Future EVT 
Directions



Future EMS 
Directions
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