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Abstract
Recent randomized controlled trials have shown the efficacy of endovascular therapy in acute ischemic stroke 

due to large vessel occlusion. A pooled analysis of these trials has confirmed the known fact that time to intervention 
is a significant independent factor in good outcome in ischemic stroke. In order to reduce patient transfer time to 
an endovascular-capable stroke center, we analyzed the workflow in a novel case of helicopter transfer of neuro-
interventionalist to a stroke patient in a primary stroke center. This proof of concept case demonstrates the feasibility of 
such a process and offers an additional tool in advancing endovascular therapy in acute ischemic stroke.
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Introduction
Endovascular therapy for acute ischemic stroke (AIS) is becoming 

the standard of care for patients with large vessel occlusion (LVO) [1]. 
Timely intervention is hereby recognized as an independent factor for 
long term good clinical outcome in those patients [2]. Current workflow 
paradigms in acute stroke emphasize on patient transfer to a stroke 
center; either a primary stroke center for evaluation first or directly 
to an endovascular-capable stroke center. In an attempt to reduce 
patient transfer time, we report the first case [3] of helicopter transfer 
of neurointerventionalist to a primary stroke center for endovascular 
treatment of a patient with acute stroke.

Endovascular Treatment in LVO-AIS
In the past years, multiple randomized control trials [1,4-6] have 

provided level I evidence for the efficacy of endovascular thrombectomy 
treatment in AIS-LVO patients with recanalization success rate of up to 
90%. While there were differences in determining the optimal selection 
criteria of patients who would profit from endovascular treatment 
between studies, it was evident that time to intervention was a significant 
independent predictor of good clinical outcome (defined as modified 
Rankin score “mRS” 0-2). In a recent analysis there was 91% probability 
of good clinical outcome in case of endovascular treatment within 150 
min of onset, with 10% reduction in good clinical outcome 60 min later 
and even 20% more reduction in the next 60 min [7]. In light of the 
recent trials, endovascular treatment in AIS-LVO amounts to a standard 
of care in stroke patients.

Common Workflow Patterns in Acute Stroke
Two commonly reported workflow patterns in managing AIS 

patients include “spoke and hub” and “mothership” models [8]. In “spoke 
and hub” approach stroke patients are evaluated in primary stroke 
centers (i.e. with no endovascular capability) and i.v. tPA (intravenous 
tissue plasminogen activator) is administered and transfer to a 
comprehensive stroke center (i.e. with endovascular capability), usually 
within the same regional network of healthcare providers, when needed 
for interventional stroke treatment. In “mothership” approach patients 
with suspected AIS-LVO are transferred directly to the comprehensive 
stroke center for evaluation and administration of either medical or 
endovascular treatment in case of a confirmed diagnosis. Depending 
on geographical and regional characteristics however, patient transfer in 

both models can be time consuming and delay in patient transfer could 
negatively impact the clinical outcome of stroke treatment.

Helistroke
In a proof of concept case [3], a neurointerventionalist flew 

with a helicopter from our comprehensive stroke center upon 
notification of an acute stroke case with LVO to a primary stroke 
center in the same hospital network, which is located 39.4 miles 
away (flight duration: 19 min). Endovascular treatment was 
performed by the neurointerventionalist with assistance of the local 
care team. Analysis of workflow and procedural times revealed a 
total neurointerventionalist transfer time of 43 min (from patient 
arrival at primary stroke hospital to neurointerventionalist arrival at 
angiography suite). In comparison, an analysis of aggregate patient 
transfer data in the same state showed an average total patient transfer 
time of 131 min (from patient arrival in primary stroke center to 
patient arrival in angiography suite at the comprehensive stroke 
center). In our hospital network, the cost of the neurointerventionalist 
transfer was 20% of that of patient transfer.

In the next step, we will be analyzing workflow metrics in our future 
helistroke cases to examine the consistency of the reduction in time to 
recanalization and both economical and clinical benefit of such a novel 
workflow model in acute LVO stroke patients. There are many questions 
regarding the optimal configuration of such a helistroke model, such 
as the availability of equipment and trained assisting personnel at the 
primary stroke center, off-hour coverage at the comprehensive stroke 
center while the neurointerventionalist is on a helistroke mission and 
economical benefit. Yet, such a model offers more options to policy 
makers, assisting in advancing stroke care, especially to otherwise 
geographically disadvantaged regions.
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Conclusion
This proof of concept case demonstrated the feasibility of a novel 

workflow model in acute stroke, resulting in a relevant reduction in transfer 
time by flying the neurointerventionalist to the patient at the primary stroke 
center to administer endovascular therapy. Further studies are needed to 
examine the efficacy of such a model on a larger scale.
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