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FACULTY DISCLOSURE 
 

• Past-président de la société Française NeuroVasculaire 
• Président Elu de la société Française de Télémédecine 
• Coordinateur du Réseau Urgences Neurologiques en Franche-Comté 

(RUN-FC) 
• Membre du comité scientifique des sociétés Olea-medical, Covalia,  
• Aucune autre relation financière à déclarer 

 



“Evidence-based treatments” in Stroke 

“Evidence-based treatments” in Stroke 

Population: 1 million inhabitants (2,400 strokes / year) 
End-point: Death or dependence.  Adapted from Hankey & Warlow, 1999 

Events  NTT Target   Events 
avoided to avoid population avoided 
(1,000 pts 1 event (%) 
treated)  

Aspirin 12 83 80% 23 
rt-PA 142 7 10% ? 34 

Stroke Unit 50 20 100% 120 

Craniectomy 500 2 <1% ? 2 
EVT 220 4 5% ? 28 



TeleStroke may be an idea like the roue carrée 

 WHO-Helsingborg-Declaration 1995 

Target for 2005: 

“All patients with acute stroke should have access 

to care in specialized stroke units or from stroke 

teams” 



Class I, level A 

Class I, level A/B 

Class I, level B 

Class IIa, level B 

Class I, level B 

Summary of Scientific Results and Recommendations 
for the Use of Telemedicine in Stroke Care 

TéléAVC : « Guidelines » 

Moulin et Audebert Cerebrovasc Dis 2009 
Schwamm et al. Stroke 2009; 

Medeiros et al. Eur Res Telemed 2012 
Joubert et al. Eur Res Telemed 2013  





How Telemedicine works 
To improve the quality of stroke care and to rationalise patient 

management?  Access – Efficacy - Safety 
To provide equal access to stroke expertise for all citizens wherever they are. 
• TeleStroke programmes could be developed within an stroke systems of care 

model (SSCM) framework, in order:  
– to establish procedures emergency (telethrombolysis, acute hospital 

stage and management (Stroke unit - Stroke wards/teleSU)  
– to organise long term care (i.e., telestroke rehabilitation)  
– to educate physicians (risk factors, symptom management, stroke 

prevention) and the public, as well. 
– to minimise the medico-social impact of stroke. 

• Stroke services (centralised system) and Stroke networks:  
 North-american or European and Australian models?  

Weir and Buchan. JNNP 2005;  Moulin and Hommel. JNNP 2006; 
 Audebert. Lancet Neurol 2006 

Joubert. Journal of clinical neuroscience 2006 – Joubert. CVD 2008 



Stroke and Telemedicine 

 
• Stroke Identification: the burden 
• StrokeTreatment: access to Thrombolysis 
• Management: The Stroke unit effect 
• Follow-up – Stroke prevention 

 

 

Experiment in Franche-Comté 



• The emeRgency neUrology Network in 
the Franche-Comté (RUN-FC)  
to identify stroke from other neurological 
emergencies and so enhance and expedite patient 
management 

 
• The emeRgency neUrology Network-
Stroke (RUN-Stroke)  
to organise the in-hospital and follow-up care of 
qualified stroke patients 
  

Network  Concept 
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Operational objectives 

• Step 1 - Organising links between professionals within a regional 
network: 
– Working groups adapting their own rules and guidelines(since1999) 

– Multidisciplinary stroke team centred around Besançon 
expertise and using telemedicine and medical/diagnostic 
techniques 

• Step 2 – Implementing specific tools: 
– Internet computerised databases 
– Networks (techniques) 

• Step 3 – Including patients: 
– Prospective cohort 2001 (telemedicine, emergency patients) 
– Prospective cohort 2003 (stroke patients) 

• Further Steps  - Reinforcing working links: 
– FC-Sante.org: Training, knowledge updating, e-mail 
– Evaluation, statistics,  
– Quality control 



Paris 

Franche-Comté 
Population: 1.2 Million 

Stroke unit 
Hospital 





Telestroke tools: integrative solution 

Video  system Shared files Biological data Neuroimaging 

Regional Hub in Besancon 
-Neurologist 
-Neurosurgeon 
-Neuroradiologist 

Olea Sphere 
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Mutualisation de l’outil 

TéléAVC 



Nombre de demandes d'avis neurologiques
 par télémédecine par an 
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Nombre de téléconsultations par hôpital en 2013
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The rate of transfer has been divided by 50% after 4 years.  
Over the first 5 years, the economy is estimated at 3.5 million € (due to cost of 
transport). 

Overall Economic Impact of the Network 



Stroke and Telemedicine 

 
• Stroke Identification: the whole burden 
• StrokeTreatment: access to Thrombolysis 
• Management: The Stroke unit effect 
• Follow-up – Stroke prevention 

 

 

Experiment in Franche-Comté 



HAS 
Paris, 
16 Décembre 2011 Répartition des AVC 

Franche-Comté 
Population 1.2 Million  
(Données PMSI 1998) 
) 
Total = 1689 patients  
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Evolution of requests according to the 
stroke types since 2002 

PICH Ischemia 



Stroke and Telemedicine 

 
• Stroke Identification: the burden 
• StrokeTreatment: access to Thrombolysis 
• Management: The Stroke unit effect 
• Follow-up – Stroke prevention 

 

 

Experiment in Franche-Comté 



Critères d’appels du TéléAVC 

TEMPIS 

Procédure RUN-FC 



Critères d’appel dans le cadre de la télémédecine 

Neurologue présent sur 
place Oui Non 

Examen clinique par le 
neurologue du CH 

distant 

Visualisation dossier 
radiologique ET discussion 

clinique urgentiste/neurologue 
CHRU 

Vidéo Oui Non 

Transfert du 
patient 

Examen par visio-présence 
Ttt sur site et transfert si 

besoin 

Cas complexes 
si besoin 

C’est compliqué! 

Procédure RUN-FC 



PMSI le aprèsd’ cérébral infarctuspour  ationshospitalisd’ Nombre
 ses thrombolyde Nombre  se thrombolydeTaux =

10 30 36 52 55 87 107 143 131 144

- + 200% + 20% + 44% + 6% + 58% + 23% + 64% -8% + 10%

0.6% 1.8% 2.2% 3.4% 3.5% 4.9% 6.0% 7.6% 6.9% 7.6%Taux de thrombolyse 

Taux d'augmentation 
du nombre de thrombolyses 

par rapport à l'année précédente

Nombre de thrombolyses

Dont 268 TéléThrombolyses 



Telethrombolysis 

Allibert et al. 2011 Rev Neurol 

2014 

2014 
 



Source INSEE - Populations légales municipales 2011 en vigueur au 1er janvier 2014 

B Lons

B Belfort
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B Besancon
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Taux de thrombolyse par million d'hab  
par bassin selon l'hôpital d'origine en 2
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100 pour 1 000 000 hab

145 pour 1 000 000 hab

179 pour 1 000  



Stroke and Telemedicine 

 
• Stroke Identification: the burden 
• StrokeTreatment: access to Thrombolysis 
• Management: toward the « Stroke Unit effect » 
• Follow-up – Stroke prevention 

 

 

Experiment in Franche-Comté 
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The effect of the implementation of an integrative stroke programme including telestroke on an hospital with 
no neurologist on site, previously. 

An 85% increase of stroke: 
 the ‘epidemic’ of stroke by neurologists  

Influence of the direct management of stroke patient by neurologists 
(on-site and remote by telemedicine):  
the hospital economical point of view 

Initiation of experiment 
in Pontarlier (Stroke wards/UNTEL) 

€ 



Stroke Wards ou UN-TEL 
• Stroke Wards:  
- modèle bavarois TEMPIS ₁  
- unités médicales d’hospitalisation de proximité prenant en charge des AVC 
- reliées à un centre expert pour une téléexpertise/téléassistance en urgence 
- personnels formés, procédures formalisées 

 
• Unité de Neurologie en Télémédecine (UN-TEL):  
- Unité Neurologique avec Télémédecine (médecin formé, référent sur site, lits regroupés 

accueillant les patients neurologiques, AVC,…) 
- Application française du modèle TEMPIS? 
- Cadre du décret de télémédecine (Décret n° 2010- 1229) et de la circulaire de mars 

2012 (DGOS/R4/R3/PF3 n° 2012-106) 
- Tous les modes de télémédecine (téléconsultation/téléexpertise/télésurveillance 

médicale/téléassistance médicale) 
- A tous les stades de prise en charge: urgence-hospitalisation-suivi 

 
 

Long-Term Effects of Specialized Stroke Care With Telemedicine Support in Community Hospitals on 
Behalf of the Telemedical Project for Integrative Stroke Care (TEMPiS) 
Heinrich J. Audebert stroke 2009;40:902-908 

₁ 



Stroke and Telemedicine 

Experiment in Franche-Comté 
 

• Stroke Identification: the burden 
• StrokeTreatment: access to Thrombolysis 
• Management: The Stroke unit effect 
• Follow-up – Stroke prevention 

 

 



Step 3: Cohortes prospectives 

Decavel et al. CVD 2006 



Step 3: Cohortes prospectives 

Decavel et al. CVD 2006 



☞« Risks – Weakness »  
– Accès pour tous les patients 
– Hôpital compétition 
– Difficultés d’identification des 

patients AVC 
– Compétition entre professionnels 

(MD, engineering,…) 

– Expertises (manque de 
neurologues, neuro-radiologues 
technique, ….) 

– Guidelines / Multidisciplinarité 
– Financements :  

• fragmented sources? 
• Identical whatever organisation? 

– …. 

☞« Positive aspects »  
– Patients présents à l’hôpital 
– Hôpital organisation 
– Formation pour l’identification 

des patients AVC 
– Liens entre professionnels 
– Expertises (stroke unit 

cornerstone of the network; State-
of-the-art of IT supports) 

– Procédures / process partagés 
– Financements:  

• Shared 
• According to organisation 

– …. 

Points clés 



• Public information / éducation (C15) 

• Organisation des filières et des réseaux 

• Accès complet à l’UNV (direct) 

• ‘RCP AVC’ / Expertise neurovasculaire 

• Accès à des avis spécialisés (“Shared Care 
component”)  

• Flux d’information bi-directionnel (“Hospital, 
coordinator, GP,  patient and careers”) 

 

 

Conclusion 





• Federation of Neurological Sciences - University Hospital 
Department of Neurology (Pr F Vuillier, Dr Medeiros) 
Department of Neurosurgery (Pr A Czorny, Dr J Godard) 
Department of Radiology (Pr A Biondi, Dr F Cattin) 
Department of Rehabilitation (Pr B Parratte) 
Department of Neurophysiology(Pr L Tatu) 
• Scientific and Steering Committees (GPs, Emergency 

physicians, Radiologists, Intensive Care Physicians, Neurologists, 
Engineers, etc) 

• Hospital Coordination (RUN-FC) 
 Medical Coordinator: Thierry Moulin 
 Animator: Benjamin Bouamra 
 Secretary: Valérie Cassard 
 Engineering: Vincent Bonnans, Alexandre Comte 

• Follow-up Coordination (RUN-Stroke) 
 Private Practice Coordinator: Didier Chavot 
 Secretary: Nadège Vidinha 
 Nurse Coordinator: Véronique Roy-Cote 
 Methodologist-Biostatistician: Lina Vaconnet 
 Research Assistant: Nathalie Elias 
 Programmer: Richard Renaud 

- Follow-up Steering Committee  
- Working groups of different healthcare professionals 

 
   www.run-fc.org 
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