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• Pediatric sport-related concussion is a 
condition that affects thousands of Canadians 
annually 

• With timely access to proper medical 
assessment and management, most patients 
will experience a complete recovery and 
make a successful return to school and 
sports within 4 weeks

• Those who do not receive timely care are at 
risk of premature return to activities that can 
result in repeat injuries associated with 
persistent symptoms and more serious forms 
of TBI

Background



• There is evidence that access to high-
quality concussion care is not universally 
available to all Canadians.

Background



• Only one third of youth receive proper 
medical follow-up and clearance following 
concussion 

• Significant concussion knowledge gaps
among Canadian primary care providers 
including pediatricians as well as family and 
emergency medicine physicians.

• 60% of Canadian concussion clinics do not 
have on-site physicians and few have access 
to the multi-disciplinary team of TBI 
professionals qualified to meet the complex 
needs of concussion patients

Background



In Manitoba

Pan Am Concussion Program



In Manitoba

• Sport Manitoba and 
Government of 
Manitoba Department 
of Education 
Concussion 
Webpages

• Harmonized sport-
and school-specific 
concussion protocols 

• MB Sports Medicine 
and Science Council: 
concussion seminars 
(SIRC/Parachute 
resources)



• Although access to 
high-quality primary 
and specialized 
concussion care is 
a concern for youth 
throughout Canada, 
it is even more 
limited for children 
and adolescents 
who live in rural, 
remote and isolated 
communities. 

Background



Background

Cross Lake, Manitoba
(760 km away)

7-10 hours by road

Rankin Inlet, Nunavut
(1470 km away)
No road access



• Translated ”healing 
at a distance”
– Synchronous: e.g

in-person 
videoconferencing

– Asynchronous: e.g
EConsultation

Telemedicine



CONcussion in the 
North eConsultation
and Telemedicine 
(CONNECT) Program: 

• Pilot project

• Thompson General 
Hospital (located 760 
km away)

•

CONNECT Program



• 20 patients evaluated through 
telemedicine program 

• Injury mechanisms included hockey 
(50%), falls (35%) and assaults (15%)

CONNECT Program



• 90% underwent initial assessment through 
in-person videoconferencing

• Diagnoses: 14 acute concussion; 1 PPCS; 
and 2 infants with head injuries

CONNECT Program



Multi-disciplinary referrals arranged for 4 (20%) 
patients: 
• Headache neurologist (2 patients) 
• Vestibular physiotherapist (1 patient) 
• Neuro-ophthalmologist (2 patients) 
• Pediatric ophthalmologist (1 patient) 
• Plastic surgeon (1 patient) 
• Mobile crisis and an adolescent psychiatrist (1 

patient)
• Exercise physiologist for graded aerobic treadmill 

testing (1 patient) 

Diagnostic tests: one patient (normal MRI)

CONNECT Program



Outcomes: 

• 90% patients met the criteria for clinical 
recovery 

• One remained in treatment

• One was discharged to the care of the 
headache neurologist 

• Median time to clinical recovery was 25 
days

CONNECT Program



• 80% of patients included in the study were 
managed exclusively through 
telemedicine

• Estimated cost avoidance associated with the 
66 telemedicine encounters conducted during 
this pilot study was $40,972.94 or $2048.65
per patient (based on regional road travel 
reimbursement rates)
– Does not take into account travel from fly-in 

communities, accommodations, food, expenses 
for escorts

Results



• Enhanced access 
to specialized care

• Greater continuity 
of care

• Less time away 
from family

• Decreased travel 
time

• Reduces cost

Identified Advantages



• Inability to perform a 
complete physical 
examination

• Requires access to 
high-quality secure 
in-person 
videoconferencing

• Licensing
• Costs
• Lack of culturally 

appropriate 
educational 
resources

Challenges/Limitations



Culturally-appropriate
Resources



CONNECT Program

Partners
Leaders from:
• Ongomiizwin Health 

Services
• First Nations Health 

and Social Secretariat 
of Manitoba

• First Nations and Inuit 
Health Branch

• Government of Nunavut
• Jordan’s Principle
• MBTelehealth



Systems of Care
(Concussion)

• CONcussion in the North EConsultation
and Telemedicine (CONNECT) Program

Source: Ellis M, Russell K: The Potential of Telemedicine to Improve Pediatric Concussion 
Care in Rural and Remote Communities in Canada Frontiers of Neurology, 2019



Systems of Care
(Concussion)

Source: Ellis M, Mendez I, Russell K: A Preliminary Clinical Algorithm to Optimize the Remote Delivery of Paediatric
Concussion Care in Canada’s North. International Journal of Circumpolar Health, Published online

• Evidence informed 
clinical algorithm, 
remote physical 
examination and 
standardized tools 
for initial medical 
assessment and 
follow-up



Future Directions

Ellis M, Mendez I, Russell K: A Preliminary Clinical Algorithm to Optimize the Remote Delivery of Paediatric
Concussion Care in Canada’s North. International Journal of Circumpolar Health, Published online



• Concussion is a condition that effects 
thousands of Canadian youth annually

• Youth living in some rural and remote 
northern communities in Canada have 
limited access to primary and specialized 
concussion care

• With appropriate expertise, telemedicine 
can be a helpful tool to deliver national 
best practice care to athletes and patients 
across Canada and beyond

Conclusions
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