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Effect on mRS 0-1 by treatment delay
(ECASS, ATLANTIS, NINDS,EPITHET, IST-3)

Emberson et al. Lancet 2014
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Stroke Units in CH



Endovascular stroke treatment
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Benefit of endovascular reperfusion

Time to reperfusion
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Trevo MM P-value

6-12h 55.1% 20.0% <0.001

12-24h 43.1% 7.4% <0.001

Trevo MM

90 Day mRS 0-2 by TLSW to Randomization



Acute stroke treatment
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Impact of the collaterals
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Variablity in infarct growth





Stroke centers and units



IVT ±IVT+EVT
Best candidates for…



Stroke treatment 2018
• To treat patients as soon and effective as 

possible

• Patients with LVO should be immediately 
transfered to an endovascular stroke center

• Patients without LVO should be transfered to 
the nearest thrombolysing stroke unit 



Proportion of 
patients with LVO ?
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24%

31%

Stroke 2016

J NEUROL Science 2016

Proportion of patients with LVO

50% Stroke 2009
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Karte: wikipedia

• 16`000 stroke patients/y

• 5000 LVO 



Proportion of 
patients eligible

for EVT ?





17.7% according to 
criteria resembling RCTs



Clinical prediction
of LVO ?



NIHSS and LVO on DSA

Fischer U et al. Stroke 2005;36:2121-2125

Sensitivity and specificity of NIHSS score on admission of all patients to find a central (ICA, M1, M2, or BA) 
occlusion on DSA (55 of 226 patients with peripheral occlusion).



Heldner MR, …Fischer U. , J Neurol 2016

NIHSS subitems



Stroke. 2017;48:290-297



False positiv rate

False negativ rate

Stroke. 2017;48:290-297



Problem with scores
• Most scores not tested for paramedics
• Most scores not tested in the prehospital setting

(only RACE has been validated)
• Most scores tested in patients with ischaemic stroke 

only
• If specifity is high sensitivity is low, and vice versa
• Stroke is not a stable disease! Clots are a moving

target…



Models of
prehospital stroke 

management



Models of prehospital patient 
management 

1. Drip and ship

2. Ship (Mothership)

3. Drip and drive 

4. Mobile stroke unit



Urs Fischer 36

Notfall- und Neurozentrum Bern

1986 CCF © A. Furlan, USA

4. Mobile stroke unit







3. Drip and drive



NL sees Pat.

CT/CTA

Nrad MT on call

Preparation in Angio suite
Evtl. sheath by General Radiologist

Patient to Angio
(Monitoring) Porsche

(Taxi)

Imaging 
inclusion 
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Imaging incl. 
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PSC
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Intervention

Brekenfeld et al., unpublished

Drip and drive



Group A Group B P-Value
N Median 

(min.)
IQR (min.) N Median 

(min.)
IQR (min.)

CT-ARR 40 121 108-134 32 181 157-219 <0.0001

O-DSA 31 88 59-124 23 84 67-100 NS

CT-DSA 41 123 93-147 23 252 228-275 <0.0001

CT-call 40 37 24-54 22 40 29-54 NS

O-R 22 270 249-319 11 387 368-416 <0.001

Brekenfeld, C et al. submitted, 2017

Hamburg: „Drip-and-Drive “ vs. „Drip-and-ship“

n=15
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Models of prehospital patient 
management 

1. Drip and ship

2. Ship (Mothership)

3. Drip and drive

4. Mobile stroke unit



Dilemma
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55 years

144 called
45 minutes
after symtom
onset

NIHSS 16
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Arguments

Advantages
• Earlier initiation of IVT
• Improved patient selection
• Higher proportion of IVT
• Preinterventional 

recanalisation 

Disadvantages
• Delayed time to reperfusion
• Resources

Drip and ship Mothership



Arguments

Advantages
• Earlier initiation of IVT
• Improved patient selection
• Higher proportion of IVT
• Preinterventional 

recanalisation 

Disadvantages
• Delayed time to reperfusion
• Resources

Advantages
• Earlier initiation of EVT
• Shorter time to reperfusion
• Higher proportion of EVT

Disadvantages 
• Delay (or even deny) of IVT
• Transfer of ineligible EVT patients

(futile transports)
• Resources

Drip and ship Mothership



Prioritize EVT?
Prioritize IVT?
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Relevant recanalization



Delay by Non-Endovascular-capable center?

2:30 h

Goyal, M et al. Radiology 2016 ePub

6h3.5h



STRATIS:  Systems of care study
• Hypothesis: Interhospital transfer from a community hospital to an 

endovascular-capable center may result in treatment delays and 
worse clinical outcomes compared to direct presentation. 

• We assessed: 

1. real-world time metrics of stroke care delivery

2. outcome differences between direct and transfer patients 
undergoing mechanical thrombectomy based on 90d mRS

3. the potential impact of local hospital bypass

© Michael Froehler



Time differences for tPA + MT
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Outcome at 90 days

Shift analysis favored direct presentation 
(p=0.012 by Cochran-Mantel-Haenszel test). 
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mRS 0-2:
• 60.0% direct 
• 52.2% transfer
• OR 1.38 (1.06-1.79)

mRS 0-1: 
• 47.4% direct 
• 38.0% transfer 
• OR 1.47 (1.13-1.92) 

Mortality: 
• 15.0% direct
• 13.7% transfer
• p=0.56 



• Interhospital transfer was associated with 
• significant delays to treatment, and 
• significantly lower chance of good outcome. 

• Strategies to facilitate more rapid identification of LVO 
and direct routing to endovascular centers for some 
severe stroke patients may help to improve outcomes

STRATIS conclusions



Drip and ship
or

mothership ?



Randomized controlled trial!

Stroke Center Stroke Unit

RACECAT



Randomized controlled trial!

Stroke Center Stroke Unit

RACECAT



Local 
Stroke Center (+/-

iv tPA)

EVT Stroke Center
(+/- iv tPA)

A

B

• Prospective, multicenter, academic trial (unrestricted grant from Medtronic)
• Cluster randomized, controlled (pre-established temporal sequence)
• Acute stroke patients with suspected acute large vessel occlusion identified by EMS
• Two strategies will be compared:

RACECAT (NCT02795962)

A Trial Comparing TRAnsfer to the Closest Local Stroke Center vs Direct Transfer to 
Endovascular Stroke Center of Acute Stroke Patients with Suspected Large Vessel 
Occlusion in the Catalan Territory. 

60
Perez de la Ossa N, Ribó M, Abilleira S. 2016
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What should
we do in

Switzerland ?



Score to identify LVO
Gaze-Face-Arm-Speech-Time

Gaze deviation 1

Face weakness 1

Arm weakness 1

Speech / language problem 1



Ideal candidates for direct transport
• High suspicion of LVO
• Time from symptom onset >4h and <24 hours
• Contraindications for IVT

• Unknown time of symptom onset 
• Wake-up and siesta stroke
• (N)OAC therapy
• Prior surgery 
• Etc.
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Conclusions
• No randomised evidence which prehospital model 

should be preferred 
• Time is brain: shorten time to reperfusion

• Stroke patients should be transferred as fast as possible (also after 4.5 hours!)

• Scores can help to identify patients with LVO
• Future: 

• Prehospital identification of LVO (ambulance)
• Evidence needed for individualised treatment decisions
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Mark Your Calendar
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