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https://www.youtube.com/watch?v=iEWkbK1gZhI 
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Presentation Notes
Dr Jordan video

https://www.youtube.com/watch?v=iEWkbK1gZhI


Stroke: Objectives 
• Accurately perform & interpret BEFAST stroke 

assessment 
• Obtain essential history for patients w/ stroke S&S 
• Determine most appropriate receiving hospital 

based on S&S and time of onset/LKW 
• Pre-notification Stroke Alert for patients with S&S 

suggestive of acute stroke 
• Provide concise report to OLMC incl essential 

elements for patients warranting Stroke Alert  
• Obtain call back number for historian if not 

accompanying patient to hospital 



Stroke and EMS 

AHA & ASA: policy and                                   
guidelines specific to EMS! 

 
Primary EMS goals:  

Timely response 
Rapid neuro evaluation & stabilization 

Expeditious transport to approp stroke center  

Presenter
Presentation Notes
EMS role is SO CRITICAL that Amer Heart Assn and Amer Stroke Assn issued policy and guidelines SPECIFIC TO EMS!



Stroke and EMS 

Essential to our success: 
Rapid and appropriate assessment using a                               

validated tool for large vessel occlusion (LVO) 

LVO: ischemic stroke that results from a 
blockage in one of the major arteries of the 

brain, resulting in loss of perfusion to 
significant portions of the brain 

Presenter
Presentation Notes
LVO results in loss of perfusion to significant portions of tissue, which translates to significant potential for permanent disability and diminished quality of life.  These occlusions are frequently amenable to tPA and or mechanical thrombectomy.  Your job is to make sure that patients who may be candidates for these life-altering therapies are promptly identified and taken to a destination where they will receive the most appropriate care!



Perspective: Stroke Care is Evolving! 

Presenter
Presentation Notes
Publication date: Feb 13!!!  This study, EXtending the time for Thrombolysis in Emergency Neurological Deficits (EXTEND), was presented here during the International Stroke Conference (ISC) 2019 on Feb 8th.
The study investigated the whether advanced imaging - CT perfusion or MR perfusion-, interpreted by automated software,  could be used to determine whether a patient has a small infarct core and a large area of salvageable brain!  
This is another step in the trend toward identifying pts who will likely benefit from tPA who perhaps do not qualify according to traditional time frames for tPA (up to 4.5 hrs post symptom onset)!   
The median time from "last known well" to tPA therapy was 9.9 hours!
The majority of the cases in the study were wake-up cases – many of whom currently do not qualify for tPA based on time guidelines
Challenge now:  how to make the advanced imaging software available outside of large centers
https://www.medscape.com/viewarticle/909029_print
"International Stroke Conference (ISC) 2019: Abstract LB21.  Presented February 8, 2019.



Relevance to EMS 
 

 
 

EMS is well established as a critical partner in 
stroke care.  Expect changes in the role and 

responsibilities of EMS as stroke care evolves.  



Can be classified by vascular supply 
impacted and anatomic location 

Stroke 



Cerebral Blood Supply 
Most complex circulatory system in the body 
Two major sets of vessels 

• Carotid arteries:  (Anterior circulation source) 
 Face and scalp 
Frontal lobe, ant parietal lobe, temporal lobe 

• Vertebral arteries:  (Posterior circulation source) 
Posterior 2/5ths cerebrum, part of cerebellum, brain stem 

The Circle of Willis connects the two systems 
Design ensures that perfusion is maintained if 
disruption in any part of either ant or post 
circulation 

 



Middle Cerebral Arteries 
“MCA” 

Supplies outer surfaces of frontal, parietal, 
temporal lobes and basal ganglia 

Largest of brain arteries 

Int Carotid Artery - direct connection to MCA 

Most frequently occluded 

Presenter
Presentation Notes

The int carotid artery – origin of the anterior vasculature – has a direct connection to the MCA – a “straight shot” for a clot



Blood supply to brain 

Carotid arteries: 80% total CBF  (“anterior”) 
S&S usually discovered by Cincinnati 

Stroke Screen 
 

Vertebral arteries: 20% CBF 
(“posterior”) 

 

Presenter
Presentation Notes
We are good at identifying pts w/ S&S suggestive of strokes related to the ant circulation !  But what about those pts whose stroke involves the posterior circulation, whose S&S are NOT identified by our current stroke asmt?!!!  We will be addressing our role in identifying these strokes today!



Anterior Stroke Symptoms 
Unilateral paralysis or numbness 

Language disturbance 

Visual disturbance 

Monocular blindness (ICA supplies ophthalmic artery) 

Presenter
Presentation Notes
Monocular = affecting one side only
Ant stroke blindness happens in a different part of the brain that do the visual disturbances of post stroke.  The retina artery receives its blood supply from the opthalmic artery, which has its origins in the ICA, part of the anterior circulation.



Blood supply to brain 
 

Vertebral arteries: 20% CBF 
(“posterior”) 

 
How do we assess for S&S of 

stroke supplied by the posterior 
circulation?   

 

Presenter
Presentation Notes
We are good at identifying pts w/ S&S suggestive of strokes related to the ant circulation !  But what about those pts whose stroke involves the posterior circulation, whose S&S are NOT identified by our current stroke asmt?!!!  We will be addressing our role in identifying these strokes today!



Assessment Tool  for S&S of 
“Posterior” Circulation 

Stroke?  
 
 

BEFAST 
Stroke Screen 



Posterior Stroke Symptoms 
May be non-specific! 

           * Vertigo *  
    (Sensation of room spinning around patient) 

                      Nausea, vomiting 

Ataxia                                             Diplopia   

Dysphagia                             Visual field loss   

                            Gaze palsies 

                 

Presenter
Presentation Notes
Vertigo – sensation that the room is spinning around the pt.  Often pts will use the nonspecific term of dizziness, and often imply feeling faint or lightheaded.  Need to distinguish!
Dysphagia = diff swallowing



Ischemic Stroke 
Cells in central infarct area (umbra) 

start to die within 6 minutes 
 

Cells in peri-infarct zone (penumbra)                                                                                    
are ischemic and at risk for death, but 

may recover               
 



Penumbra 

 
Rapid transport  to stroke center can protect 
penumbra via emergency interventions and  

medical management 

Presenter
Presentation Notes
Core area of infarct in red, and the penumbra in yellow. 



Brain can show injury in 3 ways 
Altered mental status 
Seizures 
Localizing signs  
• Unilateral hemiparesis or hemiplegia 
• Unilateral sensory changes / deficits 
• Neglect: visual, auditory, tactile  
• Speech/language abnormalities  
• Visual changes: visual field loss; diplopia, gaze palsy 
• Balance/coordination disturbances 
• Cognitive impairment, changes in affect, behavior 

Presenter
Presentation Notes
These localizing signs – those involving a specific area or body part and not generalized, such as a complaint of “generalized weakness” vs weakness in one arm – these are the things we will be looking for when we assess for stroke S&S. 



TIME: Why it matters 

Direct correlation between shorter 
time from symptom onset to 

definitive care and best 
outcomes 



32,000 brain cells die/sec 
1.9 million die/min 
 Ischemic tissue ages 3.6 yrs/hour 

These cells are not only motor & sensory 
but impact mind, thought, personality, 
memories…  

Presenter
Presentation Notes
This is quality of life –for the patient, and all of those whose lives he/she shares!



Rapid access to EMS 
Recognize: Hx & PE within 3-5 min 

Identify & r/o stroke mimics 
Resuscitate: Supportive care 

Minimize scene time to ≤ 10 𝑚𝑚𝑚𝑚𝑚𝑚 
Transport ASAP to appropriate stroke center 

Call Stroke Alert to OLMC 
Finish exam enroute 

  

EMS Keys to Success  

Presenter
Presentation Notes
The goal is to complete both the history and physical exam within 3–5 minutes. This will vary depending on the patient’s chief complaint and mental status. As always, patient stabilization and transport should not be delayed to conduct a lengthy history and physical exam.



First1 When minutes matter… 

ABCDs: Resuscitative measures 
Stroke screen within 3-5 min 
O2 only if SpO2 < 94% 
Position: head/neck neutral; no pillow 
SBP > 100: HOB ↑ 10-15⁰ 
IV – OLMC may request 18-20g AC 
AMS?  Evaluate AEIOU-TIPS 

Presenter
Presentation Notes
Assessment should be performed on pts at point of contact unless unsafe and as circumstances allow.  That means all equipment and monitoring devices needed to perform a complete assessment and provide necessary treatment should be brought to the patient.
Conduct a thorough baseline exam as soon as contact is made. Patients with neurological emergencies may have their mental status rapidly deteriorate, making it more difficult to assess for a stroke or gather reliable information that may assist in making a diagnosis. The goal is to complete both the history and physical exam within 3–5 minutes. This will vary depending on the patient’s chief complaint and mental status. As always, patient stabilization and transport should not be delayed to conduct a lengthy history and physical exam.
* Hosp may ask for large (18-20) AC  IV; otherwise vascular access not usually needed




How can EMS expedite transport? 

 Limit on scene assessments / 
care  to those urgently needed 

or clearly indicated by pt’s        
presentation 

Presenter
Presentation Notes
210



Stroke Screen / Stroke Alert 
Checklist 

Essential history priorities incl call back # 

      OLMC Stroke Alert report 

             Transport destination determination                
             guide 

                          Essential information for 
writing PCR 

Presenter
Presentation Notes
Page ____ in your handout
This form will serve as your guide anytime you are confronted with a patient whose S&S could be due to stroke.  Using this tool will ensure that essential history is gathered, will serve as a “template” for OLMC report so that all needed information is relayed, it will assist providers in determining the most appropriate transport destination, and will be the source of information for writing a thorough PCR.  
It will   or   will not  be a part of your legal document and submitted as such with PCR
You will begin using this form ___________________________________________________
System members will be expected to perform the assessments included in this form  __________________________________________________________



Stroke Screen / Stroke Alert 
Checklist 

Demographics and essential information! 
Witness name 

Call back number 
CC / Symptoms 

Severe headache or seizure? 
Head trauma? 

Critical question!  May signal hemorrhagic event 

Presenter
Presentation Notes
The initial portion of the Checklist consists of essential demographics and some very important historical information.  EMS has been asked to obtain a call back number since the AHA / ASA added that to the list of priorities for prehospital personnel.  Compliance has not been consistently demonstrated.  Because future caregivers making recommendations on treatment may need information or clarification about the event or the patient, we are asking that a call back number be obtained for a reliable historian any time that person does not accompany the pt to the hospital (OR SHOULD WE ASK THAT IT ALWAYS BE OBTAINED IN CASE THE PERSON DOES NOT COME AFTERALL?) 



BEFAST Stroke Screen 

Presenter
Presentation Notes
This is the stroke screening exam to be performed by NWC EMS personnel for all patients with symptoms that may be suggestive of stroke.  Your packet includes the Stroke Screen document with instructions on how to correctly perform each assessment step.  



Balance 

Looking for new onset problems with balance, 
unsteadiness, tilting to one side, stumbling 

gait, one-sided incoordination of movements. 

 

Inquire if they have had problems with 
balance, unsteadiness or if they have fallen 

 

B 

Presenter
Presentation Notes
Assessment: observe for evidence of unsteadiness, tilting, stumbling, or unilat uncoordinated movement.  NOTE:  DO NOT WALK THE PATIENT!



Looking for new onset ataxia and or  
problems with coordination 

We will do three assessments                          

                                                       

 

 

 

B 
Fine motor / coordination 



1. Patient touches finger to their nose, then 
your finger on your outstretched hand, 
repeatedly. Test both Rt and Lt sides. 

2. Bring fingers one by one to thumb of same 
hand in rapid succession; test on both sides. 

3. Rapidly slide the heel of one foot down the 
shin of the opposite leg; test on both sides. 

B 
Fine motor 

Presenter
Presentation Notes
Instructor will demonstrate each maneuver, w/ assist from class participant




Vertigo 
Inquire whether they have the sensation of the 
room spinning around them, and if so, was it 

when they were active, at rest, or both?  
Confirm that the sensation was not that of 

“light-headedness” 

B 



E 
 
 

Change in vision 
Looking for new onset of change in the 

patient’s normal vision 
 

Assessment: Inquire whether they have 
experienced new blurred or double vision, or 
any changes from normal (baseline) vision.  



E 
Visual Fields 

 
 

Looking for new onset loss of vision in any 
of the 4 visual fields in either eye 

 



E 
Visual Fields 

Assessment:  Position yourself level 
with and facing the patient, approx. 

arm’s length away.  Have pt cover one 
eye and focus on your face.  Extend 1 

or 2 fingers outward and wiggle in 
each of the upper and lower right and 

left visual fields.  Patient identifies 
which quadrant the movement is in.         

Test separately on both eyes. 

Presenter
Presentation Notes
Instructor to demonstrate w/ assist of a class participant



E 
Photophobia 

Looking for new onset discomfort or pain 
when eye is exposed to light 

 
Assessment:  Inquire whether the patient 

experiences sensitivity or discomfort when 
eyes open to light.  

 
 



E 
Ptosis 

 
 

 
Looking for one upper eyelid covering more 
of the iris than the opposite side, or a lid that 
extends over the iris (drooping appearance)  

 

Assessment: Position yourself directly in line 
w/ patient.  Inspect for abnormal lid position 



E 
Eye Position 

Looking for asymmetrical horizontal                                                  
and or vertical alignment of eyes. 

 

Assessment:  Inspect                            
for symmetry from a position directly 

facing the patient, and inspect for  
resting gaze palsy. 



E 
Extraocular movements 

Looking for difference in range and or 
symmetry of eye movement, pain with 

movement, and or inability to move the eye 
(fixed eye position, usually  to one side) 



E 
Extraocular movements 

Assessment: Instruct patient to fix 
their gaze on an object and follow its 

movement with their eyes only, 
keeping their head still.  Move object 
laterally to both sides and vertically 

up and down from each left and right 
horizontal extreme. Movement should 

be in the shape of a capital H. 

Presenter
Presentation Notes
Instructor to demo this procedure w/ assist of class participant



F 
Facial Symmetry 

Looking for new onset facial asymmetry and 
or abnormal /lack of movement of facial 
muscles and or eyelids 
Assessment:  Instruct patient to 
• Smile 
• Show their teeth 
• Tightly squeeze eyes closed 
• Wrinkle their forehead 

Presenter
Presentation Notes
Have the pt do all four actions.  One may demonstrate more abnormality or show it better than the others.



F 
Facial symmetry / Bell’s palsy 

Patients with Bell’s 
Palsy cannot wrinkle 
both sides of their 
forehead.   
Patients with stroke 
can.   
 



A 
Motor strength and symmetry of 

upper extremities 

   Looking for new 
onset of       

weakness, 
clumsiness, 
heaviness or 

paralysis of hand 
and or arm.  

 



Motor strength and symmetry 
of upper extremities 

Assessment: Instruct patient to close eyes 
and lift both arms, palms up, in front of them, 

and hold for count of 10.  Examiner may 
raise the patient’s arms if patient does not or 

is not able to do so.  Observe for 
asymmetrical ability to hold, for drift, 

weakness, or no movement/flaccidity.  

 A 



Ability to form or articulate words 
(How they say it) 

Looking for new onset abnormality in 
phonation, pacing, or fluidity and clarity of 
speech (dysarthria).  Listen for slurring. 

S 



 
S 

Ability to form or articulate words 
(How they say it) 

 Assessment: Ask the patient to repeat the 
phrase, “You can’t teach an old dog new 
tricks”. If they can’t talk, have them sing, 

“Happy Birthday to You”. 
 
 

Presenter
Presentation Notes
Demo?  I think we’re good here….



 
Dysarthria 

 
 

https://www.youtube.com/watch?v=SriryvkbU9c 

 

 
 
 
 

Presenter
Presentation Notes
Listen.  
Play 0:00 to 1:08 ONLY

https://www.youtube.com/watch?v=SriryvkbU9c


S 
Speech content  
(What they say)  

Looking for new onset abnormality in the        
ability to communicate verbally, to “find”            

the correct words, to express ideas using 
organized speech, and or to understand          

what they read or hear. 



 
 S   

   Speech content  
    (What they say) 

   
Ask the patient to repeat the phrase, “You can’t 
teach an old dog new tricks”. If they can’t talk, 

have them sing, “Happy Birthday”. 
  

Are they saying the sentence correctly? 
Transposing words?  Do they make sense or 

are they speaking clearly but making no sense? 
 

      

Presenter
Presentation Notes
Re: answering your questions:  this can be accomplished / assessed during the initial conversations w/ the patient – How can we help you today? What seems to be the problem today?  What made you call 911 today?  Other history questions, etc. 
Speaking Svg Png Icon Free Download (#572730) - OnlineWebFonts.COM
oNline Web Fonts



Aphasia 

 
https://www.youtube.com/watch?v=dKTdMV6cOZw. 

 

Presenter
Presentation Notes
***   question for CM:  is this really Wenicke’s? (seems global)   ___________________________________________________
Up to 1:55 is sufficient to see that this pt appears to have difficulties w/ interpreting and followig thru on commands / instructions, as well as problems producing recognizable words.  
ASK participants – how would you describe and report this pt’s speech?  Answer:  ___________________________________________________________________________________



https://www.youtube.com/watch?v=dKTdMV6cOZw
https://www.youtube.com/watch?v=dKTdMV6cOZw
https://www.youtube.com/watch?v=dKTdMV6cOZw


Another Example of Aphasia 

 
 https://www.youtube.com/watch?v=3oef68YabD0 

 
 

Presenter
Presentation Notes
Up to 1:30 is sufficient.  Ask:  how would you describe / report this pt’s speech?  (Speech is clear but does not make any sense in the context of the conversation)

https://www.youtube.com/watch?v=3oef68YabD0
https://www.youtube.com/watch?v=3oef68YabD0


T 
Time last known well 

  
 

Critical information! 
Be as specific time as possible 

Determine if symptom onset / time 
is less than or more than 3.5 hrs 

 

 T 

Presenter
Presentation Notes
????  If S&S resolved, that should be documented as well ________________________________________
May need to utilize “creative questioning” – can you link symptoms to a particular activity that could lend accuracy to time of onset, such as a cell phone call with a time stamp, what was on TV at the time, any activities that they recall that they can closely associate a time to (up to the bathroom at 4:00 am).



Back to the Stroke Checklist 

Other assessments 
 

Done enroute as needed 
 Do not extend scene time   

Presenter
Presentation Notes
ASK: MUST THESE ALWAYS BE DONE FOR EVERY PATIENT?

_______________________________________________



PMH and Meds 

Significant as stroke risk factors and as 
 possible contraindications to some 

therapies 
 

Ask about these items specifically.   

Presenter
Presentation Notes
Ask about these specifically?  _____________________________________



Destination 
options 

Decision based on: 
 

Patient criticality  
LKW time and        

travel time 
 

 
 



Decision tree simplified 

The unstable patient : unsecured airway; 
inability to adequately oxygenate/ventilate; 

uncorrected hypoperfusion;  
uncontrolled seizing 

Presenter
Presentation Notes
CM to advise:  Taken from SOP – p 1 – assumptions.



Decision tree simplified 
If LKW less than 3.5 hours 

Patient with ischemic stroke S&S is potential 
 candidate for tPA 

 

Both PSC & CSC administer tPA → choose the 
 closer / nearest facility 



Decision tree simplified 
If LKW more than 3.5 hours 

 S&S exceeding  3.5 hrs puts patient outside  
time window for tPA, but may be candidate for 

thrombectomy (only at Compr SC.) 
* Added travel time must not > 15 min.! * 

Presenter
Presentation Notes
Point out: CSS’s listed on bottom line of Checklist



Decision tree simplified 

 Extended travel time to CSS: 
Benefit of potential treatment justifies  
risk of  additional 15 min or less travel 

time to alternate destination. 

Presenter
Presentation Notes
CSS = Comprehensive Stroke Center



Complete the Checklist 
 
 
 
 

Stroke alert called time 
Name of receiving hospital 

If bypassing PSC to go to CSC,  
document added travel time in minutes 

Four area Compr SCs (bottom line) 
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