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Objectives

• Describe the modern evaluation and management of patients presenting with 
acute stroke-like symptoms

• Identify inclusion and exclusion criteria for IV thrombolytics

• Illustrate the use of mechanical thrombectomy in acute ischemic stroke for 
improved patient outcomes

• Compare alteplase and tenecteplase for treatment of acute ischemic stroke



Stroke in the United States 2021

• Affects > 795,000 people per year

• Someone in the United States has a stroke every 40 
seconds. Every 4 minutes, someone dies of stroke

• About 185,000 strokes—nearly 1 of 4—are in people 
who have had a previous stroke

• About 87% of all strokes are ischemic strokes, in 
which there is lack of blood flow to a particular part 
of the brain 

https://www.cdc.gov/stroke/facts.htm, accessed 2.2.21

https://www.cdc.gov/stroke/facts.htm


Stroke Death Rates

https://www.cdc.gov/stroke/facts.htm, accessed 2.2.21

https://www.cdc.gov/stroke/facts.htm


South Carolina Statistics

https://www.heart.org/-/media/files/about-us/policy-research/fact-sheets/quality-systems-of-care/quality-systems-of-care-south-carolina.pdf?la=en, accessed 2.2.21

https://www.heart.org/-/media/files/about-us/policy-research/fact-sheets/quality-systems-of-care/quality-systems-of-care-south-carolina.pdf?la=en


South Carolina Heart Disease and Stroke Data by County

https://scdhec.gov/sites/default/files/docs/Health/docs/Heart%20Disease%20and%2
0Stroke%20Mortality%20by%20SC%20County.pdf, accessed 2.2.21

https://scdhec.gov/sites/default/files/docs/Health/docs/Heart%20Disease%20and%20Stroke%20Mortality%20by%20SC%20County.pdf


Modifiable Stroke Risk Factors

https://www.ahajournals.org/doi/epub/10.1161/CIR.0000000000000757, accessed 2.2.21

https://www.ahajournals.org/doi/epub/10.1161/CIR.0000000000000757


Stroke Sub-types

• Ischemic stroke
• Acute ischemic stroke 

management
• Our focus today

• Chronic ischemic stroke
• Secondary stroke prevention

• Hemorrhagic Stroke

Figure courtesy of National Stroke Association



Goals

• Rapid decision making

• Recognition of time limits

• Detection of hemorrhage

• ? thrombolytic administration

• Recognition of large vessel occlusion (LVO)

• Blood pressure control



Sudden Onset Signs and Symptoms of Acute Stroke

• Unilateral body weakness

• Aphasia

• Facial weakness

• Dysarthria

• Sudden loss of vision

• Numbness

• Tingling

• Ataxia

• Worst headache of life



Critical Information Needed

• Time of last known well

• Current blood glucose

• Current complete vital signs (T, HR, BP, O2 
sat, RR)

• Patient’s baseline level of function: modified 
Rankin Scale (mRS)

• Relevant medical history

• Anything to suggest a seizure or history of 
seizures

• Use the above information to determine 
whether there is an alternative explanation 
for the patient’s neurological symptoms Figure courtesy of American Stroke Association

Modified Rankin Scale
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Non-contrast Head CT in Acute Stroke

◼Helps differentiate between ischemic and hemorrhagic stroke

◼Hemorrhagic stroke only 15% of all strokes

◼Non-contrast head CT is unrevealing in acute ischemic stroke which supports the 
decision to potentially administer IV thrombolytic

◼ Use physical exam to localize the ischemic stroke then focus on that part of CT

Patient with right 
hemiparesis, left gaze 
deviation, and aphasia with 
last known well 2 hours ago, 
focus on left MCA 
distribution

Normal Head CT



Indications and Contraindications for IV Thrombolytics

• Indications
• Diagnosis of acute ischemic stroke
• Symptom onset less than 4.5 hours 

ago
• Age greater than 18 (consent needed 

for less than 18 as it is off label)

• Contraindications
• Do not suspect an acute ischemic 

stroke
• Presence of hemorrhage on head 

CT
• Acute ischemic stroke or severe 

head injury in last 3 months
• On anticoagulation or known 

coagulation defect (INR, platelet 
count, PTT, etc.)

• SBP > 185 or DBP >110 (needs to 
be lowered before treatment)

• Suspected aortic arch dissection or 
infective endocarditis

*6% historical chance of hemorrhagic complication 
based on 1995 NINDS trial 
*Modern day risk is 1% in most registries
*10X risk of being sued for not giving IV thrombolytic 
than giving it with a complication

30-50% improved functional neurological outcome at 
90 days with IV tPA



BP Control

• Hemorrhage rate tied to control of hypertension
• Violations of guideline
• Hypertension post recanalization (re-perfusion injury)

• Best managed initially by short acting agents
• Clevidipine
• Nicardipine

• Labetalol best if near target and likely to need one dose
• BP tends to fall somewhat over time



DAWN Trial 

◼ Established need for urgent evaluation of ischemic stroke patients at 6-24 hours 

from last known well for possible mechanical thrombectomy



DAWN Trial 



DAWN Trial 

◼Resulted in change in Stroke Guidelines



Indications for Mechanical Thrombectomy (our local practice)



Mechanical Thrombectomy

From: https://www.tmh.org/-
/media/files/neurosciences/symposiumpresentations/stroke-
intervention.pdf?la=en, accessed 8/25/20

https://www.tmh.org/-/media/files/neurosciences/symposiumpresentations/stroke-intervention.pdf?la=en


Mechanical Thrombectomy

From: https://www.tmh.org/-/media/files/neurosciences/symposiumpresentations/stroke-intervention.pdf?la=en, accessed 8/25/20

https://www.tmh.org/-/media/files/neurosciences/symposiumpresentations/stroke-intervention.pdf?la=en


Implications of TICI Grade

• TICI 0: No perfusion (flow) past the blockage
• Therefore, want a very high blood pressure (up to 220 mm Hg) to 

allow the maximal chance for flow past the blockage

• TICI 1: Contrast makes it through the blockage
• “Poked a hole in the blockage”
• Therefore, want a very high blood pressure (up to 220 mm Hg) to 

allow the maximal chance for flow past the blockage



Implications of TICI Grade

• TICI 2A or 2B: Some perfusion past the blockage (less than 50% or 
greater than 50%, respectively)
• Usually ends up with a “custom blood pressure”

• Less than 160 mm Hg
• Less than 140 mm Hg  

• TICI 2C: Near complete perfusion past the blockage with only 
minimal distal clots
• Less than 130 mm Hg

• TICI 3: Complete perfusion
• Less than 130 mm Hg



Following tPA

• Less than 185/110 mm Hg

• Prevent reperfusion injury

• Prevent systemic bleeding



Without tPA

• Ensure cerebral perfusion past the blockage

• Less than 220/120 mm Hg



Case

◼52 year-old right-handed male with 

PMH of HTN presented with complaint 

of aphasia and right hemiparesis, 

last known well 3.5 hours ago

◼Normal vitals and glucose, patient not on 

anticoagulation

◼Initial CT demonstrates left M1 thrombosis

but otherwise, normal

Patient given IV alteplase and sent for CTA

Head and neck with perfusion



CTA Head



CT Perfusion 

Patient then sent for mechanical thrombectomy, had TICI 3 result



Final Head CT 2 weeks later (post thrombectomy)



Thrombolytic Practice Change at some Centers



Tenecteplase

• Larger percentage with excellent 
outcome (mRS 0-2)

• Fewer deaths (though not 
statistically significant)

• One patient in each group had 
symptomatic intracranial 
hemorrhage

50

63



Tenecteplase Properties

• One push dose administration (7 minutes less prep time, 
given over 5 seconds)
• Easier than alteplase which requires a bolus and hour-long infusion
• Guaranteed drug administration as opposed to alteplase which 

some drug can stay in the IV tubing
• Does not require critical care EMS transport for management of the 

infusion
• More rapid transfer of patients to thrombectomy centers from 

smaller hospitals



Tenecteplase Properties

• Longer acting (120 minutes vs. 10 minutes with alteplase) 
thus more effective with large vessel occlusions

• Only 25% probability with alteplase alone that complete 
recanalization will occur

• Limited inactivation by Plasminogen Activator Inhibitor-1 
compared to alteplase

• More fibrin-specific lysis which theoretically reduces the risk 
of bleeding



Tenecteplase Administration

• 0.25 mg/kg dose (max 25 mg)

• Post-administration monitoring parameters are the same as alteplase

• More trials ongoing. Some centers have chosen to stay with 
alteplase.



Summary

• Quick history (rule in or rule out thrombolytics)

• Quick exam (do you think it’s a stroke? vitals and glucose)

• Non-contrast head CT

• Give thrombolytic if no contraindication (may need to rapidly lower blood 
pressure to less than 185/110 with 10-20 mg IV labetalol or nicardipine infusion)

• Get CT angiogram head and neck with perfusion to evaluate for large vessel 
occlusion (LVO) and to determine if patient is a good candidate for reperfusion

• If LVO noted, call Neuroendovascular team

• Monitor exam and BP until patient taken for angiography

• Dispo: Admit to Neuro ICU



Thank you

Questions?

ryan.hakimi@prismahealth.org


