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MEMS-Who we are

• Public Utility Model
• Little Rock, North Little Rock, surrounding
• 537,000 population
• >300 requests/day  225 Transports/day
• 259 field medics



MEMS covers 2200 square miles in the Central Arkansas area, including 
Pulaski County with the exception of Jacksonville, Grant County, 
Faulkner County, and parts of Saline and Lonoke Counties.



Hospital Capabilities 

• 15 Adult Hospital destination Choices
• 13 stroke capable (Arkansas Stroke Ready Hospitals)
• State wide Stroke Telemedicine Services (ARSAVES)
• 3 Hospitals with Neuro-interventional capabilities (All 

located in Little Rock)
• 1 Comprehensive
• 1 Primary
• 1 Primary (pending)







Bypassing

• 157 medic identified strokes bypassed ASRH with patients meeting 
LVO criteria and went directly to IVR capable hospital
• 125 met protocol  (over triaging)
• RACE 54% Accuracy
• 52 patients (38.1%) Dx Stroke
• 6 (11.5%) received Mechanical Thrombectomy
• 8 (15.4%) received tPA



LVO patients who stop at ASRH

2:88 hours



What are we learning?

• Stopping at ASRH with LVO delays treatment
• Over triaging 
• More RACE scale training
• Consider a better LVO Assessment tool 
• Feedback does improve performance



Thank you!

Chuck.mason@metroems.com
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Primary Stroke Center



2014: Endovascular Therapy



2018: DAWN of a new ERA





Stroke Severity Scales:

• C-STAT
• LAMS
• RACE
• PASS
• VAN
• FAST-ED
• EMSA
• SAVE
• 3I-SS
• NIHSS (multiple formats)

?
• Facial droop
• Arm weakness
• Speech
• Aphasia
• Level of consciousness
• Gaze deviation
• Neglect
• Visual fields
• Leg weakness
• Grip strength



2018



Systematic Review Conclusions:

• NO PERFECT SCALE
• Most not derived or validated on EMS population
• Large range of sensitivity and specificity 
• Implementation may require significant training 

burden on EMS 



Future Directions: 
Stroke Severity Scales

• Tool should identify both LVO and need for 
CSC 
• Should be derived and validated on 

prehospital “possible acute stroke” 
population
• Should be easy for EMS providers to 

perform
• Should not require extensive training time



Thank you

jweber@cookcountyhhs.org
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When you cannot find 
the holy grail, maybe 
it’s because you aren’t 
looking within.



EMS System for Metropolitan
Oklahoma City & Tulsa – 2018 Activity

1,100 square miles
Population
– 1.7 million day 
– 1.3 million night 

218,775 calls (+2%) 
162,123 transports (+3%)

74 % transports (+1%)                 



Part of the “Rights” of EMS

• Right patient
• Right assessment
• Right diagnosis*
• Right treatment
– Includes right transport modality
– Includes right destination

• Right transition of care



The Perfect Stroke Screen for EMS



No matter how much 
federal $$$$ is in your 
ambulance…
T Rex is larger than it 
appears in side view 
mirrors



The “TCB in a Flash” Stroke Screen
• What’s “normal” neuro baseline for the pt?
• Anything “abnormal” from baseline?
–Motor
– Sensory (including vision)
– Speech
– Balance – ataxia, dizziness, vertigo

• When did normal à abnormal? (LKW?)
• Can we rapidly “fix” this?
– Hypoglycemia? Post-ictal? If “No” then “GO!”



EBM in 2017-18 EMS Stroke 

• “Cincinnati Prehospital Stroke Scale Can 
Identify Large Vessel Occlusion Stroke”

• 72.7% if score = 3

• 34.3% if score ≤ 2        p < 0.0001

• Richards CT et al.  PEC. May/June 2018;22(3)



Never Can Get Enough “Cincinnati”

• “Prospective Prehospital Evaluation of the 
Cincinnati Stroke Triage Assessment Tool”

• C-STAT
– 2 pts conjugate gaze deviation
– 1 pt cannot do age or month AND both commands

• eye closure or open/close hand

– 1 pt cannot hold arm up for 10 sec before falls

• McMullan JT et al.  PEC. July/Aug 2017;21(4)



Never Can Get Enough “Cincinnati”
• “Prospective Prehospital Evaluation of the 

Cincinnati Stroke Triage Assessment Tool”

• NIHSS ≥ 15 77% sens; 84% spec
• NIHSS ≥ 10 64% sens; 91% spec
• LVO 71% sens; 70% spec
• CSC needed 57% sens; 79% spec

• McMullan JT et al.  PEC. July/Aug 2017;21(4)



Let’s Go West Coast Style

• “Los Angeles Motor Scale to Identify Large Vessel 

Occlusion – Prehospital Validation and Comparison 

With Other Screens”

• LVO 72% accuracy

– 76% sensitive; 65% specific

• CSC appropriate 72% accuracy

– 73% sensitive; 71% specific

• “comparable or better” than other scales

• Noorian AR et al.  Stroke. March 2018;49



Does Anything Add Up Correctly?

• “Prehospital Stroke Assessment for Large 
Vessel Occlusions: A Systematic Review”

• 8 studies; total n=6787

• Sens 49-91%
• Spec 40-94%

• Krebs W et al. PEC. March/April 2018;22(2)



Conclusion

• “At this time, further evaluations must be 
done in the prehospital setting to determine 
the ease of use and true sensitivity and 
specificity of these scales in identifying LVOs.”

• Krebs W et al. PEC. March/April 2018;22(2)



The “TCB in a Flash” Stroke Screen
• What’s “normal” neuro baseline for the pt?
• Anything “abnormal” from baseline?
–Motor
– Sensory (including vision)
– Speech
– Balance – ataxia, dizziness, vertigo

• When did normal à abnormal? (LKW?)
• Can we rapidly “fix” this?
– Hypoglycemia? Post-ictal? If “No” then “GO!”



Part of the “Rights” of EMS
• Right patient
• Right assessment

– Trust your instincts.  Instincts don’t require “scoring” a pt.
• Right diagnosis*

– Make it briskly.  Time is permanent nerve function.
• Right treatment

– Includes right transport modality
– Includes right destination

• Comprehensive Stroke Center – one that actually is!
• Right transition of care

– Early “stroke alert” and organized hand-off in CT



When you cannot find 
the holy grail, maybe 
it’s because you aren’t 
looking within.
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» No need to have specialty providers
» Protocol Development in line with Existing
» Tailored Logistical Planning
» Scalable Deployment   



» Cuts down on false negative 
» Cuts down on false positives
» Creates integrated system of care
» Sustainable, scalable margins
» Extensible to additional use cases







Phase I   
§ Colorado
§ Georgia 
§ South Dakota 

Phase II
§ Idaho
§ Utah
§ Kentucky 
§ Alaska


