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Learning objectives

1. Discuss the impact of organized stroke systems on stroke care 
in Ontario

2. Examine opportunities to optimize stroke care within the current 
system to support stroke best practice implementation

3. Understand opportunities to improve imaging and 
revascularization treatments in rural areas of Ontario



• Stroke is common: every 5 minutes, a Canadian experiences a 
stroke

• Stroke is deadly: 20% die during the hospitalization

• Stroke is the #1 cause of disability in adults

• In Canada, among patients discharged alive after stroke admission
• 10-15% LTC/CCC

• 30% rehabilitation

• 10% home with services

Stroke in Canada

Kamal N et al. CJNS 2015
Tanuseputro P et al. JAMDA 2017
Holodinsky et al. CJNS 2023





Coordinated stroke systems of care reduce 
mortality and admission to long-term care



Figure Pattern of clinic visits within 90 d of ED discharge for
TIA or minor stroke

Yu AYX et al. CMAJ Open 2022

Virtual care during the 
pandemic



Developing new research methods

Yu et al. BMJ Open 2019



Developing multi-jurisdiction tools



Adjusting for PaSSV reclassified 1 in 5 hospitals in 
Ontario with regards to risk-standardized stroke mortality 
performance



Who cares about inefficiency as long as care 
is given and received?

• Longer emergency department stays for 
patients

• Inequities in imaging and EVT access
• Healthcare lottery based on postal code

• We are in it together: broader systems 
implications



3. Use of EVT by distance to RSC

• 57,687 adults admitted with ischemic stroke across Ontario
• April 1, 2017, and March 31, 2022

• Calculate travel time by car from each patient’s geocoded location 
of primary residence to the nearest RSC 

• Postal Code Conversion File

• ArcGIS version 10.2 by the Environmental Systems Research Institute

• 2017 Ontario Road Network (ORN) Road Net Element File from Land 
Information Ontario



Thrombolysis use does not 
vary by distance to 

Regional Stroke Centres



EVT use decreases with 
increasing driving time to 

the nearest RSC



Q4. What proportion of patients with large 
vessel occlusion presenting within 24 hours 
of last seen normal receive EVT?

A. 50%

B. 60%

C. 70%

D. 80%

20% of patients 
who received EVT 

did not have an M1 
or basilar occlusion



4. Broader systems implications



LWBS ED visits are 43% higher, but… overall 
monthly ED visits are lower

Total ED visits

Monthly proportion of 
LWBS ED visits

April 1, 2014 through 
March 31, 2023

McNaughton et al. J American 
College of Emergency Physicians 
Open 2024 (in press)



Future directions: we’ve done it before!



Future directions: data & accountability

• Phase I to IV: 2003-2013
• Phase V:

• 2019/20
• 2022/23
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