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BEFORE TPA
Blocked Middle Cerebral Artery 

AFTER TPA
Open Middle Cerebral Artery 





 3 = NNT to result in 1 patient with better outcome 
than if not treated in 3 hr window

 6 = NNT to result in 1 patient with better outcome 
than if not treated in 3-4.5 hr window

Time frame Neurons lost Ages the 
brain by

Every second 32,000 8.7 hours

Every minute 1.9 million 3.1 weeks

Every hour 120 million 3.6 years

Every 10 hours* 1.2 billion 36 years





The mobile stroke unit

40% of patients are treated 
within the first hour of 
symptom onset

tPA given 10-18min from 
arrival



 Range of recanalization rate: 13-50%
 STOPStroke study: Doubles the % of patients 

who have independent functional outcome 
(35% vs 17%, p<0.031) at 6 months.  NNT is 
7. (Stroke. 2013;44:3109-3113.) 

 FIRST study: 
◦ any spontaneous recanalization 13%
 15.6% mRS 0-2 at 90 days
◦ 48.4% any recanalization with IV tPA
 38.7% mRS 0-2 at 90 days
 51.6% no recanalization with IV tPA
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 Clinical trials demonstrated that endovascular 
treatment for large vessel ischemic stroke 
improved rates of recanalization 

 No clinical trial demonstrated that 
endovascular treatment for large vessel 
ischemic stroke improved rates of good 
outcome
◦ Large GAP between recanalization and good 

outcome rates.
 Options for mechanical clot removal were 

developing quickly



 On the heels of IMS-III, MR RESCUE, and 
SYNTHESIS Expansion trials’ negative 
results…

 October 29th, 2014 – the day the STROKE 
world stood still





 Phase 3, multicenter RCT
 16 centers in the Netherlands
◦ Small country with short secondary transfer time

 ≥18 years of age
 NIHSS ≥2 pts
 Proximal intracranial arterial occlusion 
◦ anterior circulation confirmed on vessel imaging
 tICA, M1, M2, A1 or A2 on CTA, MRA, or DSA



 IAT must begin within 6 hrs after stroke onset
 No study log of screened patients
◦ No idea who was not included

 Intervention – thrombolytic agent, mechanical 
thrombectomy, or both

 Method of IAT left to interventionalist



 Primary outcome measure = mRS at 90 days
◦ mRS 0-2 = functional independence

 Primary effect variable – adjusted common OR 
for a shift in the mRS to better outcome with 
multivariable ordinal logistic regression

 Safety variables
◦ Hemorrhagic complications, progression of stroke, 

new ischemic stroke in different territory, death
◦ sICH = increase in NIHSS ≥4 pts and hemorrhage 

on imaging



Most got IV tPA, and 
FAST!

More than half of the 
patients had start of 
procedure within 4.5 
hrs



67% more 
likely to 
have a 
shift in 
mRS of at 
least 1 
category

NNT = 18
NNT = 4







EXTEND-IA
Advanced imaging 

selection
All had IV tPA
<70ml of ischemic 

core with penumbra
<6hrs from onset

NNT = 3 for 
independence





ESCAPE
Within 12hrs
75% had IV tPA
Excluded for large 

infarct or poor 
collaterals

NNT 4.2





NNT = 3









ISC program chair, Kyra Becker, MD
 "The data are consistent and convincing. We 

are now obligated to use this technology in 
eligible stroke patients with a large vessel 
occlusion."



Patrick Lyden, MD, Cedars-Sinai Medical 
Center, Los Angeles, California, NINDS tPA for 
stroke trialist

 "These data are even more impressive than 
the rumors have suggested.  Excellent 
efficacy and safety has been shown across 
different trials and different countries. There 
is absolutely no question that mechanical 
thrombectomy should now be the standard of 
care."



 Stent retriever devices
 5 randomized clinical trials
 Median time to treatment ~4.5hrs
 NNT ~4 to get an independent outcome
 Not a replacement for IV alteplase (tPA) for 

eligible patients
 “standard of care” for anterior circulation 

large vessel occlusions



Trial % 
received 
IV tPA

Time to 
IV tPA

Time to 
groin

puncture
Imaging 

requirement
NNT for 1 

independent 
outcome

MR CLEAN 87.1 85 260 Vessel imaging 
only 4

EXTEND IA 100 145 210
20% 

penumbra; 
core <70ml

3

ESCAPE 72.7 110 211
ASPECTS >5;

collateral 
>50%

4

SWIFT 
PRIME 100 110 224

80% 
penumbra;
core <50ml

3

REVASCAT 68 118 269 ASPECTS >6 6.5







Class IIa; Level of Evidence C for:
• Anterior circulation LVO with contraindication to IV tPA if 

< 6hrs of onset

Class IIb; Level of Evidence C for:
• M2 or M3 segments of MCA, anterior cerebral arteries, 

vertebral arteries, basilar artery, or posterior cerebral 
arteries if < 6hrs of onset

• Pediatric population if < 6hrs of onset







 We need patients to get to the right place for 
what they need without compromising time 
to tPA, if eligible.
◦ Avoid false positives = didn’t have LVO, but 

bypassed Level II or III to go to Level I or II with ECC
◦ Avoid false negative = had LVO and was missed 

opportunity or led to unnecessary secondary 
transport with inherent safety and efficiency issues

 We need safe and efficient secondary 
transports from spokes to hubs when 
endovascular therapy is considered.
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Term Definition
Last seen normal 
(LSN) = last 
known well (LKW)

The time a person reports the time of symptoms onset, when able, or the 
time the person was last seen by a witness to be free of presenting deficits

Important point…. If a patient is awake at the time of symptom onset AND is 
able to provide history, then that time serves as the LSN, even though a 
witness may report the last time the patient was seen normal by them was 
later.

LSN example #1 Here is the easy one…. Woman at work during a team meeting, when at 2pm, 
she suddenly starts slurring her words and then develops facial paresis and 
arm weakness on the left side.   What is the LSN?  2pm.

LSN example #2 Woman was seen normal by husband at 7am, when he left for work.  He 
returns home at 5pm to find her on the floor and crying.  She tells him that 
she fell at 3pm while she was walking to the kitchen, but could not get up 
and could not reach a phone.  What is the LSN?  3pm, because she is able to 
provide her own history.  NOT 7am when he last saw her normal.

LSN example #3 Woman was seen normal by husband at 7am, when he left for work.  He 
returns home at 5pm to find her on the floor aphasic with a right hemiplegia.  
She is unable to speak.  What is the LSN?  7am, because she is unable to 
provide her own history. 

LSN example #4 Man was normal when he went to bed around 10pm.  He and his wife sleep in 
separate bedrooms because of his loud snoring.  His alarm clock woke her up 
at 6am.  When he didn’t turn it off after a couple of minutes, she went into 
his bedroom and found him halfway on the floor.  What is the LSN?  

LSN example #4a He is able to tell his wife that he was normal when he used the bathroom an 
hour ago, but when his alarm went off, he couldn’t stand up.  What is the 
LSN?  About 5am, because he said he was normal then.

LSN example #4b He is unable to communicate and, therefore, not able to supplement the 
history.  What is the LSN?  10pm
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 Clinical features
 1 – sensitivity = % missed LVO
 1 – positive predictive value = % not LVO

 Radiographic features
◦ Parenchymal changes – early ischemic changes
◦ Vessel imaging



 CPSSS – Cincinnati Prehospital Stroke Severity Score
 RACE – Rapid Arterial oCclusion Evaluation
 NIHSS – arbitrary cut-off vs cortical score
 FAST-ED – Field Assessment Stroke Triage for 

Emergency Destination
 VAN – Visual, Aphasia, Neglect





https://www.youtube.com/watch?v=9g-
1u3uiWb4







Advantages of VAN:
 Fast
 More accurate
 Simple + vs – (not a score)
 Makes anatomical sense



Why VAN?
•More accurate than some.
•Easier to perform, no calculation, if any cortical symptom 
with arm weakness is present then VAN positive.
•It has actual tutorial on how to do exam, anatomy.
•Has potential for much better inter-observer reliability.
•Uses the simplicity of the easiest conducted tools and 
combines with more cortical symptoms testing of longer 
and more accurate tools.
•Has this website and teaches you what cortical symptoms 
are.
•We have video lectures going over why its important, how 
it changes patient outcomes, compares it to others, and 
how to conduct it.



Sudden neurological 
deficit?

No

Go to closest 
appropriate facility

Yes

Onset <6hrs? No

Go to closest Level I, 
II, or III hospital

Unless it would take 
>15 minutes of 
ADDITIONAL 

transportation time, 
do NOT go to Off-
Site ED, as this 
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Go to closest Level I, 
II, or III hospital
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secondary transport 
for admission
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Arm drift?
NoYes

Ask about double 
vision and vision loss.  
Test peripheral vision 

in 4 quadrants.
Abnormal?

Yes

No

LVO screen +
Go to LERN Level I or 

Level II with 
endovascular, unless it 
would take >15 minutes 

of ADDITIONAL 
transportation time.  In 
that case, go to closest 
Level I, II, or III hospital 
to avoid delay in IV tPA 

No

Test ability naming 
and repetition, ability 
to follow commands.  
Do not count isolated 

slurring of words.  
Abnormal? Yes

No

Note forced gaze, 
inability to feel both 
sides at the same 
time, ignoring one 
side.  Abnormal?

No



<15% of patients with ischemic 
stroke have LVO and present 
within 6hrs from onset.

Small geographical regions are influenced by 
the revised initial destination protocol.



 Implementation of LVO Screening 7/1/2017
 Q3 2017 = reference 
 337 calls for patients with suspected stroke 

<6hrs from LSN
◦ VAN screening performed in 171 patients (50.7%)
◦ 44.0% - 52.5% are screening + on VAN
◦ In the trial, 30.6% screened +

 Likely sources of False Positive VAN testing
◦ Misinterpreting old deficits for new deficits
◦ Bilateral vs unilateral arm weakness
◦ Misinterpreting dysarthria as aphasia
◦ Inability to feel both sides when unable to feel one 

side when tested individually





LERN



LERN



LERN



 Standard of care is IV tPA, unless contraindicated
 Faster IV tPA is better –
◦ NNT for independent outcome in “golden hour” is 2
◦ NNT for improved outcome in first 3 hrs is 3
◦ NNT for improved outcome in 3-4.5 hrs is 6

 The stroke code isn’t over until you have decided 
against endovascular treatment
◦ Don’t wait for tPA to be done to consider endovascular 

treatment - anticipate
◦ Plan ahead –
 notify cath lab immediately if available
 formal agreements if endovascular is not available 24/7/365
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