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Why?

Thomas Hemmen, Stroke Director at UCSD since 2009, many years of acute stroke research 
experience and knowledge and understanding of systems of care and process 
improvement.

Over5,000 San Diegans have a stroke every year. It is the leading cause of adult disability. 

Pre-hospital care is essential in the chain of brain survival. Stroke is a complex and highly 
time sensitive disorder.

Pre-hospital care makes a difference.

It matters whereyou receive your stroke care.

It matters how fast you receive your stroke care.
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70 year old man
Warfarin for afib
Went to bed at 10pm
Woke up with aphasia
NIHSS 5
UCSD scan at 10:30am





Before 1995

ωNo specific 
care to 
reverse stroke

ωMost 
interventions 
focused on 
recovery and 
reduction of 
medical 
complications 
such as 
pneumonia 
and UTI

1995 - 2014

ωReversal agent 
(tPA) for acute 
ischemic 
stroke (AIS) 
patients 
within 4.5 
hours of 
stroke onset

2014 - 2017

ωEndovascular 
therapy for 
AIS within 6 
hours

2018 -

ωEndovascular 
therapy for 
AIS within 24 
hours

Stroke type AIS AIS CT Angiogram Perfusion CT

Scan CT CT CT+CTA CT+CTA+CTP

NIHSS 0-42 7-42

Frequency all 2-9% 10% 2%?

Time



Stroke. 2013;44:AWP57



Neuroimaging

ASPECT
Every stroke patient can get this

6-10 yes
0-5 ?

Multimodal
Who can get this?
All stroke codes

All confirmed strokes
?

DOI:10.1136/svn-2015-000004



{ƻƳŜ ǇŀǘƛŜƴǘǎΩ ōǊŀƛƴ ǎǳǊǾƛǾŜ ƭƻƴƎŜǊ ŀŦǘŜǊ ǎǘǊƻƪŜ

Wheeler et al. Int J Stroke 2015











EMS SYSTEM REPORT

5,377 cases

53.8% per EMS

No change over time

47.5% of all EMS 

transported stroke 

patients arrive <4 

hours from LKN







Chain of survival needs

ÅMost strokes occur outside the hospital

ÅBetter tools to diagnose stroke in the field

ÅAssess stroke severity early to better triage

ÅBridge between out-of-hospital and in-
hospital care



Acute Stroke 1995-2014

ÅIdentify who has an acute stroke

ÅFind out the time the patient was last normal

ÅTransport to the nearest stroke center

ÅHospital: Get CT, give tPA



Acute Stroke since 2014

ÅIdentify who has an acute stroke

ÅFind out the time the patient was last normal

Å(Transport to the nearest stroke center)

ÅHospital: Get CT, give tPA(<4.5 hours), get 
CTA, remove clot (<6 hours), if 6-24 hours get 
perfusion scan an assess ability to remove clot 
late 



What if not all stroke centers are equal?

ÅTriage in the field
ÅtPAhospital

ÅEmbolectomy hospital



Race Scale
The Rapid Arterial oCclusionEvaluation*

*Stroke. 2014;45:87-91. 

/ƻƳƳƻƴ ŎǳǘƻŦŦ җр





*Stroke. 2000;31:71-76

*

The Los Angeles Motor Scale
(LAMS)*

*Stroke. 2008;39:2264-2267 

LAPSS (to detect any stroke)
Sensitivity 59-91%
Specificity 48-97%
PPV 73-98%
NPV 45-98%

EmergMed J 2016;33:818ς822 
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Next steps

ÅTele-stroke in San Diego
ÅWhat are the goals?

ÅExpedite within the current system, or shape triage?
ÅWho staffs?
ÅWho trains?
ÅWhat tools do we use?
ÅCounty, City, General use or study
ÅFunding
ÅStaffing
ÅData acquisition
ÅTechnological support
ÅWho can help?



LVO Scales

Stroke. 2014;45:87-91. 
Stroke. 2005;36:773-776. 

Stroke. 2016;47:1772-1776.

Stroke. 2015 





What if not all stroke centers are equal?
Can we take tPAto the patient ςmobile stroke unit



CT Scanner on the ambulance

ÅInteresting concepts, but:

ÅExpensive

ÅUnable to scale to regional 
coverage

ÅOutcomes not different in 
European studies













187 runs, 16 stroke alerts, confirmed 12 (verified 10 in hospital)
No missed stroke, technical success in 94%
Median time for the consultation was 9 minutes IQR 8-13)





TelemedJ E Health. 2016 Jun;22(6):507-13

Mobile TelestrokeDuring Ambulance Transport Is Feasible in a Rural EMS Setting: The iTREATStudy


