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2015 Guideline for IV tPA

• Within 4.5 hrs of last well

• CTH to r/o bleed

• BP <180/110

• No concern for systemic bleeding (suspected bleeding diathesis or 
therapeutic anticoagulation, recent major surgery)

• Use with caution: >77yo, recent ICH, glucose <50 or >400, GI or GU 
bleeding

Stroke 2015;47:581-641.



TIME IS BRAIN
2 million neurons die every minute

• IV tpa to prevent 1 death from MI: NNT 23

• PCI to prevent 1 death from MI: NNT 35

• CABG to prevent future MI: NNT 18.5

• IV tpa (3-4.5h) to prevent major stroke: NNT 14

• IV tpa (0-3h) to prevent major stroke: NNT 8

• IV tpa (0-1.5h) to prevent major stroke: NNT 4.6
Arora R et al, 2006
Ribichini et al, 2013
Lancet Neurol. 2014; 13: 567–74
Goyal M et al, 2016



Risks with IV-tPA

• Hemorrhage 1.7-8%
• Increased with age, NIHSS, hypodensity, glucose

• sICH in mimics: <1%

• extracranial: 0.4-1.5%

• Angioedema 1-5%
• Increased with ACEi

NEJM 2011; 364:2138-46.



Alteplase Hemorrhages

JAMA Neuro 2010;67:559-563.



Alteplase Angioedema



2015 AHA/ASA Guideline: IA Thrombectomy 
within 6hrs of LSW (NIHSS >6, ASPECT >6)



TIME IS BRAIN
2 million neurons die every minute

• IV tpa & PCI to prevent 1 death from MI: NNT 23 - 35

• IV tpa (0-4.5h) to prevent major stroke: NNT 4.6 – 14

• IA Thrombectomy for Ischemic Stroke: NNT 5.1

Arora R et al, 2006
Ribichini et al, 2013
Lancet Neurol. 2014; 13: 567–74
Goyal M et al, 2016



Time is Brain: every 4-minute delay in ED door–to-
reperfusion time, 1 out of 100 patients have more-disabled 
outcome at 3 months



Case 1: IAT within 6 hours

• 45yo woman at the gym with sudden onset dense Right weakness 
and difficulty speaking

• NIHSS 18

• WV hospital, we advised IV tPA – given at 2h 5min from LSW

• Flew directly to NeuroAngiosuite



Case 1: 45yo woman, LMCA

• LSW 7am

• IV tPA at OSH 9:05am

• Helipad 955am 
• NIHSS 23: still dense Right weak, dense aphasia

• Angiosuite 10:01am

• Manual aspiration with Recanalization 10:22am
• LSW to recanalization 3h22min

• NIHSS on table improved to 5

• NIHSS at discharge 2 days later = 0



45yo woman, LM1 occlusion flown to 
angiosuite, recan at 3h22min



45yo woman, LM1 occlusion flown to 
angiosuite, recan at 3h22min

• NIHSS 23: still dense Right weak, dense aphasia

• NIHSS on table improved to 5

• NIHSS at discharge 2 days later 0 (90 day mRS 0)



2018 Guideline: IA Thrombectomy within 
24hrs of LSW if mismatch

Powers et al. Stroke 2018



TIME IS BRAIN
2 million neurons die every minute

• IV tpa & PCI to prevent 1 death from MI: NNT 23 - 35

• IV tpa (0-4.5h) to prevent major stroke: NNT 4.6 – 14

• IA Thrombectomy for Stroke (HERMES): NNT 5.1

• IA Thrombectomy up to 24hrs from LSW (DAWN): NNT 2.8

• IA Thrombectomy up to 16hrs from LSW (DEFUSE3): NNT 3.6
Arora R et al, 2006
Ribichini et al, 2013
Lancet Neurol. 2014; 13: 567–74
Goyal M et al, 2016



Case 2: IAT 6-24 hrs. from LSW

• 89 yo man with Right sided weakness and confusion, NIHSS 18

• LSW >6 hrs. prior

• CTH no hemorrhage or large stroke

• CTA LM1 occlusion

• CTP large area at risk





Above Left: LM1 occlusion

Above Right: LM1 thrombectomy with good 
recanalization

Lower Right: Post-op MRI with small stroke



Case 3: IAT with unclear onset

• 101 yo woman found at home confused, LSW day prior

• By time of arrival, obtunded

• CTH no hemorrhage or large stroke



101 yo Basilar Occlusion



Improved to NIHSS 1 dysarthria on table

Discharged home the following day (with her insistence)



Case 4: Hemorrhagic Stroke

• 46 yo man with h/o heavy daily alcohol use, no other known risk 
factors

• p/w sudden headache and mild Left weakness/neglect



Case 4: 46 yo alcoholic p/w headache



Causes of Hemorrhagic Stroke

• Trauma (often multi-compartmental)

• Hemorrhagic Conversion of Ischemic Stroke

• Hypertensive (thalamus, putamen, pons, cerebellum)

• Amyloid (lobar, age)

• Vascular Malformations



Right ICA injection
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Right ICA injection
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AVM nidus Early draining cortical 

vein to SS



Intra-op ICG run showing AVM nidus, 
early draining vein, and feeding arteries
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Intra-op ICG run showing AVM nidus, 
early draining vein, and feeding arteries

28 Early draining vein

AVM nidus
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Pre/Post DSA Early Arterial Phase 
(Note absence of nidus)
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Pre/Post DSA Late Arterial Phase 
(note absence of early draining vein)



Case 5: Stroke in the setting of giant aneurysm

Best approach to clot retrieval?
• Intra-arterial alteplase
• Aspiration
• Stent retriever thrombectomy

Slide courtesy of Dr Jadhav



Slide courtesy of Dr. Jadhav



Case 2: Stroke in the setting of giant aneurysm

Slide courtesy of Dr. Jadhav



Case 2: Stroke in the setting of giant aneurysm

Slide courtesy of Dr. Jadhav



Case 2: Stroke in the setting of giant aneurysm

TICI 2b flow

NIHSS 10, mRS 3 at 1 month

Questions for discussion:
1. Should we have treated sooner?
2. Was the aneurysm related to the stroke mechanism?
3. Should the aneurysm be treated at this point and how?

Slide courtesy of Dr. Jadhav



Thank you for all you do to care for our Stroke Patients!


