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Background

Stroke is one of the major causes of death
and disability in the US, yet it is under
treated by many major medical centers
across the country. Timely recognition and
treatment of acute ischemic stroke remains
a challenge due to confusing clinical
presentations, hospital logistics,
communication among providers, and lack
of standardized treatment algorithms. By
creating a system-wide code stroke
protocol, the St. John Providence Health
System was able to improve
documentation, increase intravenous tPA
delivery, reduce specialist call back times,

improve door to CT scan and door to needle

time, as well as identify patients
appropriate for endovascular therapy. This
poster describes the process we developed
to achieve these results.

Introduction
Stroke accounts for:
« 15 million deaths world wide
* 705,000 new cases in the U.S.
annually
* 134,000 deaths in the U.S. annually,
4th leading cause of death
« $28.3 billion direct medical expense,
$53.9 billion indirect medical
expense in 2008
« > 50% of cost incurred after 3 years
from initial stroke

Joint Commission
» Accreditation of primary stroke
centers in 2003
» Advanced Certification of
Comprehensive Stroke Centers in
Sep 2012.

Hospitals
« Stroke networks
« Telemedicine
 Acute stroke protocol
« Neuroendovascular Advance Stroke
Intervention

Multispecialty Stroke Team
At St. John Providence Health System, stroke
team comprise of:
« Emergency medicine physicians
« Stroke neurologists
« Neuroendovascular surgeons
« Neuroradiologists
« Advanced care stroke nurse practitioners
» Physical Medicine and Rehabilitation
« Bed-control
« Neuroscience Intensive Care Unit with
board certified intensivist
» Dedicated Neuro Specialty Units for non
ICU patients
« Primary Care / Internal Medicine
» Quality Assurance Team

Brief Overview
Patients with suspected stroke at triage:

« High acuity bed in resuscitation area

« ED physician evaluate patients within 5
min, code stroke being activated

« NIHSS being performed on every patient

« Perfect Serve paging system sends page to
Neurology, Endovascular Neurosurgery,
CT Tech, Radiologist in Reading Room,
Anesthesia team, interventional team (FYI
page), bed control, NSICU charge nurse

» Neurology and Neuroendovascular
physicians confer and evaluate every
single case of suspected stroke and
formulates a plan with ED physician.

» Imaging studies completed. Official reads
of CT Perfusion within 15 minutes of
completion and within 45 min of alert
activation. Images also being evaluated by
neurology and neuroendovascular
physicians in correlation with clinical
signs and symptoms.

« Treatment being initiated: ivtPA,
neuroendovascular intervention, or
expectant management

« Stroke pathway initiated for the rest of the
hospital stay.

« All time measures and benchmarks are
recorded, treatment decision and
justification entered into the stroke data
base for weekly review and quality
assurance
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Neuroendovascular
Intervention

Above: Part of the stroke pathway package includes a checklist for indications for
neuroendovascular intervention

Physiologic imaging studies: CT Perfusion / MR Perfusion used to determine Penumbra

Above: CT Perfusion Images: Blood flow map, blood volume map, and mean transit
time map in a patient with right middle cerebral artery occlusion with significant

penumbra.

Top Left: Cerebral
angiography AP and Lateral
views demonstrated a
patient with right middle
cerebral artery occlusion.

Bottom Lefi: After
suceessful mechanical
thrombectomy with
Solitaire FR
revasculariation device.

Right: Code Stroke
Data at St. John
Hospital and Medical
Center from 08/2009
10.09/2010. Deor to
CT result time is
shown in red, number
of Calls per month is
shown in green, and
interpretation time
from CT completion
to result (in min) is
shown in yellow.

Outcomes

SJHMC Code Stroke Aug 09-Sept 10
5= Al o Recall i)~ Calls par munth - Radinlogy Raad Times

a

Toean g5

‘Hospital and Medical
Center from 2005 10

SJHMC )
IV 1PA admin| O lschemic Stroke DC Left: Number of

& 600 patients received

- | 1 ivIPA as well as

numbsr of patients

o oo discharged with a

E 200 1 diagnosis of ischemic

" | a0 stroke at St. John

# f )

. il

Right: The impact of

T weFRgen T

Car
—Considor secand OT ba nzsass ICH prograss

iy, for
patients with acute
ischemic stroke, data
from St. John Providence
Health System from
March 2012 to
September 2012

¢ Ny S 2011
FEFFF

The Impact of Embolectomy for Stroke
SJPHS Initial Data

o = Women

. Presemiation
[yhe—

- .

a 30 aay

2 e

o M " =pess

Sex  WMS MRS Survoesm

Quality Assurance

perfeciserve’ @

NIHSS and Physician Gall
Back Time before and after Gode Stroke
Impiemantation

Right: Weekly Stroke
Process Data sheet
listing objective time
benchmarks for each
code stroke alert at each
of the participating
hospitals of St. John
Providence Health
System. Significant
delays in diagnostic and
treatment are examined
and recommendations
are made to improve
identified defects in the
system.
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Percentage of Code Stroke Activations of
patients with acute ischemic stroke at four
primary stroke center designated emergency
departments of the St. John Providence
Health System as well as IV-tPA
administration rate in each ED in 2010.

Summary

Outcome following an acute ischemic stroke
depends on timely diagnosis and reperfusion
of the ischemic brain. By creating a “code
stroke” protocol, we have demonstrated
significant improvement in the diagnosis
and treatment of patients with stroke
through a process that delivers specialty care
to the patients point of access to our care
system and eliminates traditional obstacles
at a major regional stroke center with
objective, measurable improvement in
outcomes. The process was subsequently
scaled to a system level and then to a
network level. Our protocol may be used as
a model for other centers to enhance their
stroke programs.




