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What Year is This? 

1964 – Bell System “Picture Phone”  1924 – Science Fiction 
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Telemedicine in the 
Stroke Continuum of Care 



1996

IV t-PA FDA Approved JC-AHA Stroke 
Center Certification 

2003

AHA –ASA Telestroke
EB-Guidelines  

2009

2018

1999

“Telestroke” 
coined 

Telestroke 1988 to Present 

FAST ACT – patient 
can be at any site

1988 “TeleBAT” University of Maryland
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Current Technology Options  

REACH system

Provider 

Patient
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Technology – Pan Tilt Zoom Camera    
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Tele-EMS – Mobile-CT Stroke Units 

Intervent Neurol 2018;7:347–358

2003 R&D; 2008 first MSU in 
Saarland University Germany
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Telemed J E Health. 2016 Jun;22(6):507-13

Tele-EMS:  Economical, Scalable Models 
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Community EMS Paramedicine  
ETHAN –Emergency Telehealth And Navigation 2014-2017
• Houston Fire Department (15,300) – tablet-based
• 20-40% non-urgent – triage PCP/clinic
• Reduction 81% unnecessary transports (4 years)

Tele-EMS - Community

Project ETHAN Average Costs:

Variable Telehealth $           Traditional $ 
EMT labor $42.50 $148.08 
Physician labor $13.83 $1.25 
TH technology $16.25 $0-
Vehicle/Ambulance $125.00 $300 
Other direct costs $29.81 $.75

Total direct costs $227.39                 $450.08 

Department of Emergency Medicine, University of Texas Health Science Center

50%

JMES



Tele-EMS Community 



Artificial Intelligence (AI) assisted neuro exams
• EMS App - Facial palsy
• Company

Future Directions  

Andy Southerland, Omar Uribe, Mark MacDonald

MobileHealth News
Penn State/Houston Methodist
“79%” accuracy acute stroke



https://www.lbbonline.com/news/fatal-recognition-is-an-app-that-uses-
facial-recognition-to-detect-warning-signs-of-a-stroke

Hong Kong Stroke Association 2019

Smart phone app - computer algorithm detects minute signs of face-drooping
If detected, the user will receive an alert to call 

“Fatal Recognition”



•Facial weakness
•Eye movements (BANDIT – posterior stroke 

recognition)
•Motor drift 

Camera + AI Assisted Neuro Diagnosis:

http://imagedatascience.com/stroke/index.html



“iHEAL”:  Innovative Home Evaluation and Active Living 
• Continuous Home Monitoring

• Pharmacist, PT, OT, Speech, Neuro NP
• Reminders
• Rehab Apps 
• Stroke Education 
• Telehealth visits

Post-Hospital Telestroke Home-Health

Patient receives equip  DC

Sessions 4-6 weeks 

Sessions 10-12 weeks

Patient returns equip at 3 mo



iHEAL – Telestroke Home-Health

Scan Tags
Alarm lights

Notify – text 
family/physician 
when taken or 
missed 

Remind

Track

Notify 

“pilldrill”®



VRAD – Visual fields Rapid Assessment Device
• Phase I – Human factors: safety, ease, comfort 
• Phase II – Non-inferiority, validation 
• Cost-effective? Transfers/INR

Future Directions 



Summary
• Telemedicine is old  70+ years!  – Telestroke took 40 years to 

be main-stream
• Technology and reimbursement both drive & limit, telestroke

growth
• Expanding pre- and post-hospital telestroke models 
•Mobile stroke units – costly, useful in urban setting 
• iTREAT models – cheaper, reduce time to treatment
• iHEAL – post discharge home telehealth– lower high risk 

stroke readmissions; promotes education & drug adherence   
• Future pre- and post hospital technology
• AI assisted smart phone applications – home/EMS assisted 

diagnosis
• Neuro Exam Peripherals: VRAD - Acute visual field assessments –

NIHSS points



Questions & Comments 
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