
Digital Health Innovation 
and the “Future” of 
Stroke Care

Peter A. Rasmussen, MD, FAHA, FAANS, FSNIS
Chief Clinical Officer, The Clinic by Cleveland Clinic
Professor of Neurosurgery
Staff, Cerebrovascular Center and Dept. of Neurosurgery
Cleveland Clinic

The Year 2024….

Mr. Smith living in Dover, Ohio

Sudden onset of difficulty speaking, right 

sided weakness, and confusion

EMS transports to the local tPA capable 

hospital



@Emergency Dept

• Automated alert for Telestroke consult

• Artificial Intelligence Imaging Interpretation – high 
probability stroke, no ELVO

• IV tPA indicated

• Patient remains at local hospital

@Admission

• Hypertensive

• Social Determinants of Health (social, behavioral, 
financial, medical, psychological) are obtained by 
scanning his smartphone, email, browser search 
history…

- mild depression

- recent death of spouse



Inpatient Stay

• Remote Telemetry Central 
Monitoring Unit identifies 
episodes of A-fib

• Virtual Inpatient Consult for 
Cardiac Electrophysiology

Inpatient Stay

• Stroke Neurologist makes Virtual 
Rounds to ensure adherence and 
progress on digitized Stroke Care Path

• No additional therapy necessary



During Inpatient Admission
• Continuous emotional state detection facial recognition 

software and real-time Patient Experience scores 
indicate:  

- Poor patient experience - Automated alerts to PE team for 
service recovery

- Depression identified

- Virtual Psychiatry consult performed

- Depression Treatment:  Mood Modifying Digital Therapeutic 
prescribed and deployed to in hospital room screen

Discharge to Home
Sent home with Connected Home Monitoring Services for 

BP, A-fib, Physical Activity



While @Home

• Virtual Visits to home include PT, 
OT, Speech, Stroke Neurology and 
Electrophysiology

• Chronic Care coordinators 

- monitoring BP, Activity, Cardiac 
Rhythms remotely

- Note of decreased activity and 
reported less enjoyment of daily 
activities

@Home
• Same-day tele-psychiatry virtual 

visit notes worsening depression

• Prescriptions arrive on the 
doorstep via drone delivery



Currently deployed technologies…

“Telestroke”
• Emergency response by remote stroke neurologist

• Page to callback:  average 2 min; frequently <60 sec

• Page to neurologist “bedside”:  average 8 min

• 15 spoke sites (Ohio, PA, FL)

• Video consult volume 2020:  ~2,800
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Mobile Stroke Treatment Unit:
Diagnosis, Emergency Treatment and Triage

• Don’t wait for the patient to get to the ED

• Bring the ED, CT scanner, lab, and stroke expertise to the patient

• Initiate treatment at the scene

• Dramatically cut time-to-treatment decisions (40 mins)

• Near perfect triage to appropriate stroke resource

Outpatient
on patient’s 
mobile devices

Outpatient
in retail/ community settings

Acute / ED/
Post-Acute
Subspecialty
Consults

Inpatient Critical
Care Management

Patient Location Determines Type of Virtual Video 
Interaction

Inpatient
Consults



Digital Inpatient Consults
• Nurse rounds with virtual med video cart assisting 

with live neurological exam
• Physician guides process remotely, interacts with 

patient, and views test results/recommends in EHR
• Late Dr. Tom Gretter on Neurology Virtual Rounds:

Current offerings
Neurology
Urology
Neonatal ICU
Pediatrics
Behavioral Health
Genetics



Patient Experience

10%

90%

No

Yes

Overall, were you satisfied with your 
visit on Express Care Online? 

28%

47%
18%

7%

> 3 hrs

1 - 3 hrs

< 1 hr

None

How much time did your online visit save you?

Remote Monitoring/Chronic Disease Management

Obesity

Asthma/COPD

Hypertension

Diabetes

Current
Monitoring
(Adult and 

Kids)
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Evolution Of Remote Endovascular Intervention

Same Hospital 
Procedure Room

Same Hospital 
Control Room

Same Hospital 
Multiple Room Control

Different Hospital 
Remote Site

ConnectionConnection

Hardwired
8’ from Patient

Hardwired
30’ from Patient

Fiber
200’ from Patient

WiFi/Fiber
100 Miles from Patient



If I had asked the 
people what they 

wanted they would have 
said, ‘faster horses’.
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