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■ Stroke types

■ Pathophysiology of stroke

■ Stroke signs and symptoms

■ ED/Hospital treatment

■ EMS impact on stroke outcomes
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■ Acute Ischemic Stroke (AIS)

● Acute interruption of blood supply to part of the brain

● Up to 87% of all strokes

● Leading cause of severe disability worldwide

● Further classified:

⊳ Large vessel thrombotic
⊳ Small vessel thrombotic
⊳ Atheroembolic

⊳ Cardioembolic
⊳ Cryptogenic

◦ Embolic Stroke of Undetermined Source 
(ESUS)

Stroke Types
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Image Source: https://imvahonshya.co.rw/sobanukirwa-indwara-ya-stroke-nuko-yakwirindwa/



4Image Sources: https://ksumsc.com/download_center/Archive/2nd/437/1.%20Neuropsychiatry%20Block/Teamwork/Pathology/5%2C6-
%20Cerebrovascular%20accidents%201%20%2B%202%20pathology%20teamwork.pdf

https://www.facebook.com/mripathways/photos/httpowlyi3ro56-80-of-strokes-and-heart-attacks-are-preventable-dont-let-this-hap/745142568836527/



■ Transient Ischemic Attack 

● NOT a “mini-stroke”

● Stroke symptoms that resolve completely within minutes to hours

● They do NOT last 24 hours

● No permanent damage (MRI negative)

● High risk for developing acute ischemic stroke
⊳ 90-day stroke risk = up to 10.5%

⊳ Almost half occur within 2 days

● Need a complete stroke workup to minimize further risk

⊳ ABCD2 Score

● Please do NOT ignore these symptoms!

Stroke Types
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Image Source: https://www.istockphoto.com/photos/refusing-treatment



■ Hemorrhagic Stroke

● Blood extravasation into brain parenchyma from ruptured vessel

● Approximately 10% of all strokes

● Deadliest form of acute stroke
⊳ Mortality rate 30-40% (compared to 5.1% for AIS receiving tPA)

● Management is very different compared to AIS

● Causes
⊳ #1 Hypertension

⊳ Anticoagulant medications
⊳ Vascular malformations

⊳ Cerebral amyloid angiopathy (CAA)

Stroke Types
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⊳ Drug use (ie, cocaine)

⊳ Trauma
⊳ Aneurysms
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Image Sources: 
https://neuropathology-web.org/chapter2/chapter2cCerebralhemorrhage.html

https://www.researchgate.net/figure/A-Asymptomatic-intracerebral-hemorrhage-arrow-localized-to-the-lef t-thalamus-not_fig1_7013090



■ Blood supply interrupted or completely occluded

● Core
⊳ Site of primary neuronal injury

⊳ Cells die almost immediately
⊳ Non-recoverable

● Penumbra
⊳ Zone around the core
⊳ Tissue receiving less than optimal blood flow 

(hypoperfused)
⊳ Recoverable! 

⊳ Can be salvaged by acute intervention

Pathophysiology of Stroke
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Image Source: https://www.ajnr.org/content/27/4/728/F2
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Image Source: https://www.deviantart.com/karcen/art/Cerebral-Circulation-167535443



10Image Sources: 
https://www.deviantart.com/karcen/art/Cerebral-Circulation-167535443

https://www.medicalimages.com

At least 20% of stroke is in the 

posterior circulation
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At least 20% of stroke is in the 

posterior circulation

Large Vessel Occlusion

(15-30% of strokes) 

Image Sources: 
https://www.deviantart.com/karcen/art/Cerebral-Circulation-167535443

https://www.researchgate.net/figure/Large-vessel-proximal-cerebral-occlusions-The-drawing-depicts-the-major-cerebral_fig1_51689398



Stroke Signs & Symptoms

12

Image Source (modif ied): https://thenurseszone.com/cincinnati -pre-hospital-stroke-scale/



Stroke Signs & Symptoms
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Image Source: https://neurology.duke.edu/divisions/stroke-and-vascular-neurology/about-stroke
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Image Source: https://www.deviantart.com/karcen/art/Cerebral-Circulation-167535443
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Image Source: https://www.deviantart.com/karcen/art/Cerebral-Circulation-167535443



Stroke Signs & Symptoms
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Image Source: https://www.emra.org/emresident/art icle/prehospital-stroke-alert



Stroke Signs & Symptoms
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EMS Model for Acute Stroke
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● Thrombectomy Capable 

Stroke Center

● Comprehensive Stroke 

Center

● Primary Stroke Center

● Acute Stroke Ready Hospital

Patient

Mercy Jewish Hospital

University of Cincinnati

Good Sam/B North



Ideal ED Timeline
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Image Source: https://www.act ivase.com/iscstroke/golden-hour-acute-ischemic-stroke



Ideal ED Timeline
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Image Sources: 
https://radiopaedia.org/cases/cerebral-amyloid-angiopathy-associated-lobar-intracerebral-haemorrhage-2

https://radiologyassistant.nl/neuroradiology/brain-ischemia/imaging-in-acute-stroke



Ideal ED Timeline

21
.

Image Source: https://www.act ivase.com/iscstroke/golden-hour-acute-ischemic-stroke

- Is glucose normal?
- Is head CT normal?
- Any risks for significant bleeding?

- Age is NOT a contraindication!



Tenecteplase (TNK)
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Image Source: https://www.gene.com/medical-professionals



Large Vessel Occlusion (LVO)

23

Right Left

CT Angiogram (CTA)

Image Sources: 
https://radiopaedia.org/cases/acute-right-mca-m1-occlusion

https://www.researchgate.net/figure/Large-vessel-proximal-cerebral-occlusions-The-drawing-depicts-the-major-cerebral_fig1_51689398

View From Feet Looking Up



Large Vessel Occlusion (LVO)
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Right Left

CT Angiogram (CTA)
View From Feet Looking Up

Image Sources: 
https://radiopaedia.org/cases/acute-right-mca-m1-occlusion

https://www.ajnr.org/content/27/4/728/F2



CT Perfusion (CTP)
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Can be done up to 24 hrs

from symptom onset!
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Image Source: https://www.viz.ai



Thrombectomy

27Image Sources: 
https://www.heart.org/en/news/2018/05/01/guidelines-urge-new-approach-to-treating-worst-strokes

https://magazines.uthscsa.edu/mission/stents-for-strokes/



Thrombectomy

28Image Sources: 
https://www.nejm.org/doi/abs/10.1056/NEJMicm2116727

https://pn.bmj.com/content/17/4/252  and  https://www.snis.com.au/services/acute-ischaemic-stroke/



Where EMS Can Have a HUGE Impact
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Image Source: https://www.wakeahec.org/courses-and-events/73725/19th-annual-time-is-brain-advances-in-stroke-care



■ Encourage patients to go to ED

■ If you think it, say it! Pre-notify

■ Last known well time

■ Clear description of symptoms

● Posterior circulation signs and symptoms

● Avoid terms like “dizzy” or “confused”

■ Baseline deficits

■ Medication list

■ Contact info for witnesses

Where EMS Can Have a HUGE Impact
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Thank You For All You Do!
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