
Telestroke: Hub and Spoke Relationships

Lawrence R. Wechsler, M.D.

Professor and Interim Chair

Department of Neurology

Director, UPMC Stroke Institute



Barriers to IV tPA

ÂOnly 2-8% of stroke patients receive IV tPA

Â> 50% of hospitals in US have less than 100 
beds

ÂMany donôt have stroke protocols and have 
never treated a patient with tPA

ÂLack of available stroke specialist in 
community hospitals major impediment to 
emergent treatment



Stroke Systems of Care

ÂRapid evaluation and treatment

ÂStroke team 24/7/365

ÂAffiliations with community hospitals

ÂStroke experts available

ÂEvaluate for IV tPA

ÂTransfer for interventional therapy



Stroke Systems of Care
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Stroke Systems of Care:

Hub and Spoke Relationships

ÂTransfer and treat

ÉTransfer all pts and treat at stroke center 

ÂTreat and transfer 

ÉTreat with IV tPA at spoke hospital if 
appropriate then transfer to stroke center 

ÂTreat with IV tPA at spoke hospital if appropriate 
and keep pt at originating hospital



UPMC Stroke Institute:

IV tPA - PUH v. OSH transfers



Treat & Transfer v. Transfer & Treat

Means

Treat  & 

Transfer

N=133

Transfer & 

Treat

N=35

Stroke Center 

Rx 

N=86

Age 66 71 69

NIHSS NR 10 12

Onset of sx to Rx 142 min 175 min * 149 min

Door to needle time 90 min 130 min * 78 min

Time to hospital 50 min 38 min * 65 min

Uchino et al. J Str Cerebrovasc Dis 2009 * p=0.001



Treat & Transfer v. Transfer & Treat: 

Treat & 

Transfer

N=133

Transfer & 

Treat

N=35

Stroke Center 

Rx 

N=86

Protocol 

Deviation
51 (38%) * 5 (14%) 5 (6%)

Symptomatic 

Hemorrhage
9 (7%) 2 (6%) 10 (11%)

Asymptomatic 

Hemorrhage
21 (16%) 6 (17%) 9 (10%)

* p=0.001 Uchino et al. J Str Cerebrovasc Dis 2009 



Protocol Violations: Treat and Transfer

Treat & Transfer

N=133

Time to treatment >3 hours or uncertain 20 (36%)

Incorrect dosing 
19 (35%): 10 excess doseor bolus, 

5 slow, 1 fast, 3 low dose

Medication coadmistration
7 (13%): 4 antiplatelets, 2 

heparin, 1 both 

Blood pressure elevation
4 (7%): 3 pre-treatment, 1 post 

treatment 

Seizure at onset 2 (4%)

Coagulopathy
2 (4%): 1 elevated INR, 1 

thrombocytopenia

CT imaging 1 (2%) CT showed recent stroke

Uchino et al. J Str Cerebrovasc Dis 2009 



TelestrokeCart



ÅRegional 

population 2.4 

million

ÅOutermost circle 

75 miles

Western Pennsylvania



ÁPassavant

ÁBraddock 

ÁSt. Margarets

ÁMcKeesport

ÁNorthwest

ÁHorizon ïGreenville

ÁHorizon - Shenango

ÁBedford

ÁCranberry

ÁMagee

ÁSouthside

ÁMercy

ÁMon Valley

ÁJefferson

ÁWashington County 
Hospital

UPMC SI Telemedicine Sites 2009


