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QUESTIONS
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Question 1
Intravenous tPA is contraindicated unless you know the exact time of onset of 
stroke

A. True
B. False
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Question 2
73 y/o male not currently on any medications is admitted with a minor stroke. 
His initial NIH score is 2. Head CT and CTA head/neck are both unremarkable. 
An MRI obtained shows multiple small infarcts (embolic pattern). What 
medication should he be started on? 

A. DOAC 
B. Aspirin and Clopidogrel for DAPT 
C. Aspirin for antiplatelet mono therapy
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Objectives:
What is stroke, TIA, and infarct? 

What causes stroke?

How do we treat stroke? 

     -How mild is too mild? (severity of stroke)

     -How high is too high? (BP)

     -Which IVtPA is better? (tenecteplase vs alteplase)

     -How small is too small? (LVO/MVO/SVO) 

     -How big is too big? (large core infarcts) 

     -How late is too late? (late presenter IVtPA 4.5-24hrs)



What is stroke?
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“A neurological deficit in a vascular 
territory.”

Clinical diagnosis:
 Thorough history
 Physical Exam

Radiological diagnosis 

What is infarct?



What is TIA?

5

“A neurological deficit in a vascular 
territory, but it resolves within 24 
hours and does not result in MRI 
brain findings.”

Clinical suspicion + 
Radiologic confirmation

A stroke scare that luckily resolves 
within 24 hours without any trace 
(clinical nor radiological).



What is not TIA/stroke?
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Non-specific transient dizziness/lightheadedness 

Other poorly described/understood spells



Stroke is a symptom!
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• Embolic
• Hypoperfusion
• Branch atheromatous disease
• In-situ thrombus
• Vasospasm
• Inflammatory stenosis
• Compression
• Small vessel disease

Mechanisms of Stroke



Let’s add some etiologies, part 1/3:
Embolic sources:

• Parodoxical (via a shunt ie. PFO as conduit)
• DVT, Valve tissue –venous

• Cardioembolic
• AF, long pauses, low EF, PFO as nidus, endocarditis (infectious and non), valve tissue, myxoma

• Aortic arch
• Atheroma, dissection       

• Artery to artery 
• Large artery atherosclerosis, arterial dissection

• Cardiac assist devices
• ECMO, Impella
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Let’s add some etiologies, part 2/3:
• Hypoperfusion:

• Through a fixed stenosis
• Large artery atherosclerosis, 

intracranial atherosclerotic disease, 
arterial dissection +/- 
hypotension/hypovolemia

• Watershed brain territories
• Hypotension/hypovolemia

• Branch atheromatous disease:
• Parent vessel athero occluding daughter 

vessel 
• Perforators off the basilar artery (BA)
• Lenticulostriates off the middle cerebral 

artery (MCA)
• Intracranial atherosclerotic disease
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Let’s add some etiologies, part 3/3:
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• In-situ thrombus:
• Cerebral arterial thrombi

• Thrombophilia ie. antiphospholipid syndrome (APLS)

• Vasospasm:
• Reversible cerebral vasoconstrictive syndrome (RCVS)

• Inflammatory stenosis:
• Vasculitis

• Compression:
• Arterial dissection, mass effect from i.e. mass

• Lacune= small vessel disease
• Hypertension, aging, etc



ACUTE STROKE CARE
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!! PROMPT REPERFUSION !!
Recanalization of the occluded vessel
Optimize collateral flow
Temporary preservation of the ischemic 
penumbra
Avoid secondary brain injury



Case #1
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65 year old right handed man, with HTN and HLD, presented to our ED with right sided vision loss. 
While at work 2 hours ago he suddenly developed right sided vision loss. He did not close one eye at 
a time to test if problem lies in his right eye or left brain. No other neurologic complaints. He does not 
take any antithrombotics. On exam he is hypertensive with BP 190/110mmHg and HR 75bpm, and 
has homonymous right hemianopia.  

How do we help him?
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Last known well time: 2 hours ago
Symptoms: homonymous right hemianopia – probably left PCA territory
NIHSS score: 2
NC-HCT: no acute hemorrhage, no notable evolving ischemia, no mass effect
Fibrinolytic Therapy considerations: < 3hrs from LKWT, low NIHSS score but 
disabling symptoms, BP >185/110mmHg.

15



Mild stroke
How mild is too mild?
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High BP

How high is too high?
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IV tPA

tenecteplase vs alteplase 
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What if his CTA head/neck also shows left PCA occlusion? 
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Case #2
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65 year old right handed man, with HTN and HLD, presented to our ED with multiple neurologic 
symptoms. While at work 5 hours ago he suddenly developed right sided vision loss, right sided 
weakness, unable to speak, unable to follow instructions, and looking to the left with both eye. He 
does not take any antithrombotics. On exam he is hypertensive with BP 190/110mmHg and HR 
75bpm, and has global aphasia, right facial dense weakness, left gaze preference but can overcome 
with oculocephalic reflex, homonymous right hemianopia, right upper extremity hemiplegia, right lower 
extremity hemiparesis, right hemihypoesthesia, and Babinski reflex on the right. 

What do we do here?
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Last known well time: 5 hours ago
Symptoms: left MCA syndrome
NIHSS score: 19
NC-HCT: large evolving acute ischemic changes in the left MCA territory,
     approx. 90cc
ASPECTS: 4
CTA head/neck: left MCA M1 occlusion
Fibrinolytic Therapy considerations: >4.5hrs from LKWT, high NIHSS score, BP 
>185/110mmHg, low ASPECTS, large evolving core infarct >70cc
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Take Home Points:
What is stroke, TIA, and infarct? 
 Stroke is a symptom and is a clinical diagnosis. TIA is a stroke scare with COMPLETE 
clinical resolution and no imaging findings. 
What causes stroke?
  Understanding the mechanism will  point you in the correct direction for 
investigations/etiology/acute and secondary stroke prevention. 
How do we treat stroke? 
     -How mild is too mild? (severity of stroke) 
  No stroke is too ‘mild’ to treat if disabling. 
     -How high is too high? (BP)
 Just treat it with a drip if not responding to IVP.
     -Which IVtPA is better? (tenecteplase vs alteplase)
 Tenecteplase is as safe and effective, and may be a little better in LVO pts, but is also 
cheaper and is easier to administer.
     -How small is too small? (LVO/MVO/SVO)
  Can reach fairly distant branches with new endovascular toys.
     -How big is too big? (large core infarcts) 
  IVtPA- <70cc; EVT- no volume is too large 
     -How late is too late? (late presenter IVtPA 4.5-24hrs)
 IVtPA- 4.5-24hrs (CTP/MRI); EVT- 6-24hrs (+/- CTP/MRI)



Thank you



Mr. Tanner Ian 
Andrews

1

70y/o M with a history of 
HTN and Diabetes

30 min right hand 
weakness - resolved

BP on presentation 140/85



TIA          MINOR STROKE 

Occurs when there is ischemia WITHOUT 
acute infarction of brain, spinal cord, or 
retina causing transient neurologic deficits

Negative imaging

Previous definition involved timing of 
symptoms (<24 hours) no longer used

No unified definition, but involves infarction of 
brain, spinal cord or retina with a low NIHSS 

NIHSS ≤ 3 for DAPT
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CHANCE, 2013 NEJM 
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POINT, 2018 NEJM 



THALES, 2020 NEJM 
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INSPIRES, 2023 NEJM 

7



Dual Antiplatelet Therapy (DAPT)

ABCD2 ≥ 4 OR NIHSS ≤ 3 (non-embolic AIS)

Aspirin/Clopidogrel

Initiate within 72 hours of symptom onset 
 LOAD: 324mg/300mg, Cont 81mg/75mg 
 Per Guidelines: May be started within 7 days 

Stop after 21-90(?)  days of treatment 
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Mrs. Andrea Fibiloli
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83 y/o F with known 
history of A. Fib and 

previous stroke on DOAC.

Presents to the ER with 
symptoms of new acute 

stroke 



CARDIOEMBOLIC STROKE

DOAC for NVAF, even in obese patients

No DOAC for ESUS 
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ATRIAL FIBRILLATION AND RECURRENT STROKE

Oral AC reduces risk of AIS by 60 - 70%

Residual Risk 1.4% - 8.9% per year

No indication to switch agents or add antiplatelets with repeat stroke
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SEIFFGE ET AL, 2020 ANNALS OF 
NEUROLOGY 



13

RENO-EXTEND, 2022 STROKE
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RENO-EXTEND, 2022 STROKE
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IP ET AL, 2023 NEUROLOGY



16

IP ET AL, 2023 NEUROLOGY



CARDIOEMBOLIC STROKE

DOAC for NVAF, even in obese patients

No DOAC for ESUS 

No indication to switch agents or add antiplatelets with repeat stroke
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Thank you
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