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• Anchor hospital of Mission Health System

• Includes six hospitals plus an acute rehab hospital and 

children’s hospital 

• Regional referral center for western North Carolina 

• Serving 1.5M+ people in 18 counties

• Mission Hospital: 763 Licensed Beds

• Centers of Excellence in Neurosciences, Heart, 

Orthopedics, Oncology, Trauma, Pediatrics, and Womens

• UNC Medical School Clinical Satellite

• Residency/Fellowship Programs

Mission Hospital
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Neuroscience Service Line

Stroke Epilepsy
Neuro-

Oncology
Neuro-

degenerative 
Spine

Neurosciences Executive 
Committee

Neuroscience Service Line Structure

VP Operations

Medical Executive 
Committee

VP & CNO

Mission President

Mission Health Board of Directors
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Neuroscience is Old as Time, 

New as Tomorrow

1980 
Neurosciences 
Service 

1986 Neuro ICU 

1995 Stroke Case 
Manager

1999 NIR 
program 

2004 
Neurohospitalist
Program 

2007 TJC Primary 
Stroke 

2011 Tele-Stroke 
Launched

2014 System Care 
Process Model 

2016 AMC ASRH 

2017 Mission CSC 
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Who We Are Today

• 24/7 on site Neurohospitalist

• 24/7 Interventional Neuro-radiology coverage

– Ability to run 2 bi-plane Angio Suites if necessary

• 24/7 Neurosurgery coverage 

• Radiology 24/7 coverage for system hospitals 

– Real time communication with radiologist (Primordial) 

• Tele-Stroke coverage for 8 western NC hospitals 

• Regional Transfer Center coordination 

• 65 Bed Emergency Department

• Dedicated 14 bed NTICU for complex stroke patients 

• Dedicated 34 bed Neuroscience Stroke Unit

• Research - COMPASS COMprehensive Post Acute Stroke Services 

• Post acute stroke clinic with dedicated NP and RN navigator 
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The Need for Standardized Stroke Care 
In Western North Carolina

1. McDowell 
2. Blue Ridge
3. Transylvania
4. Angel
5. Highlands
6. Rutherford
7. Cherokee
8. Harris
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Angeld 1hr 15 min 68 miles

Blue Ridge 1hr 3 min 52 miles

Highlands 1hr 47min 70 miles

McDowell 39 min 35 miles

TRH 45 min 33 miles

Murphy Medical 
Center

2hr 1 min 111 miles

Cherokee Indian 1hr 7 min 53 miles

Rutherford
Regional

1hr 2 min 56 miles
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Who We Serve
Stroke Volume (Trend by Year)
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Who We Serve
Demographics

51%
49%

89.9%

5.1%
1.0% 1.4% 2.3% 2.0%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Male Female White Black or
African

American

Asian American
Indian or

Alaska Native

UTD Hispanic
Ethnicity

Gender Race and Ethnicity

FY 2016



Mission Stroke: November 1, 2017

Who We Serve
Age and Co-Morbidities
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26.7%

53.7%

14.4%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

1

<18 18-45 46-65 66-85 >85

0.90%

2.70%

3.10%

3.40%

4.70%

5.20%

5.30%

6.20%

7.40%

7.90%

9.60%

10.50%

11.30%

16.90%

18.40%

19.20%

21.60%

27.30%

42.50%

68.10%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00%

HRT

Prosthetic Heart Valve

PVD

Carotid Stenosis

Previous TIA

Obesity/Overweight

Drugs/Alcohol Abuse

Sleep Apnea

Family history of stroke

None

Renal insufficiency (SCr>2.0)

HF

Depression

Smoker

Previous Stroke

Atrial Fib/Flutter

CAD/Prior MI

Diabetes Mellitus

Dyslipidemia

Hypertension

Admitting Comorbidities

68.1% of Patients 
Older than 65

FY 2016



Mission Stroke: November 1, 2017

Who We Serve
Discharge Disposition
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Mission Stroke Program 
A Continuum of Care Approach

1° prevention

Pre-hospital

ED

Hospital

Rehabilitation

2° prevention ------->

EDUCATION -- Professional and public

Continuous Quality Improvement
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The Start of the CPM--------What’s a CPM?

Care Process Models strive to ensure that all 
care delivered by the health system, regardless 
of a patient's location in the continuum, is 
medically necessary, the leading edge in 
medical science, and the appropriate treatment 
intensity. Put into effect, these models will 
systematize treatment processes across all 
hospitals and practices, improving consistency 
as well as effectiveness.

• Does everyone have what they need to be 
successful

• It takes a village 

• Data, Experts, Team

• Best practice in action and touching the 
patient
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Define 
Evidence 

Based 
Practice

Set Goals and 
Determine 

Metrics

Identify 
Variance and 

Areas for 
Opportunities

Standardize 
Best Practice 

and 
Implement 

Improvements

Monitor for 
Compliance
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Neurosurgery

Neurology

Neurosurgery

Interventionalist

Radiology

Hospitalists

Nursing 
Leadership

Pharmacy

Rehab

Care 
Management

Nursing 
Informatics

PI

EMS

System 
Hospitals

Mission Direct
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Acute Ischemic Stroke CPMs

Clinical Programs are agreed upon, 
interdisciplinary, patient-centered, disease-
focused, care delivery systems that are 
informed by a series of evidence-based Care 
Process Models. 

October 2014  Acute Ischemic Stroke  CPM team was 
formed. Representatives from all Mission Health 
Hospitals, physicians, allied health, nursing, 
rehabilitation, outpatient and 
emergency services 
• Extensive literature review 
• Agreed upon goals and quality metrics 
• Incremental roll out of standardized order sets an

d electronic documentation tools
• CPM’s are reviewed annually and/or revisions as  

evidence changes 
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CPMs Interface with Continuous Process Improvement

Review 
Standards and 

align with 
Evidence Based 

Practice

Map Data to 
provide better 
feedback and 

trending

Determine 
areas where 
deficits occur

Implement 
Process 

Improvement 
where 

standards don’t 
align

Trend to see if 
improvement 
has occurred
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Define

Measure

Analyze

Improve

Control
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• Standardized 

assessment & triage 

• Tele-radiology 

• Tele-neurology 

• Universal EMR 

documentation forms

• Centralize data 

abstraction and 

reporting 

Comprehensive Stroke Center
Opening Presentation 2017
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• System wide 
education for all ED 
providers 

• Expanded NIHSS 
procedure and 
training 

• Standardization of 
“Code Stroke” orders

• Assessment and 
standardization of 
supplies & resources 
(pharmacy formulary)

Comprehensive Stroke Center
Opening Presentation 2017
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ED Code Stroke Plan 



Mission Stroke: November 1, 2017

Alteplase/Activase for Ischemic Stroke 
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ED Hemorrhagic Stroke (Non-Traumatic ICH/SAH) Go-

Live August 2016 System Wide 
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• Included evidence-

based guidelines for 

primary & secondary 

prevention, acute and 

hospital phase of care 

• Embedded CPGs in 

provider and patient 

educational materials

• Standardized 

patient/caregiver 

education booklet  

Comprehensive Stroke Center
Opening Presentation 2017
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Depart Quality Indicator 

Ischemic Stroke 

To be completed on all 
Ischemic Stroke patients 
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Final Product & Standardization

•Patient/Family 
Education

•Staff/EMS Education

•Documentation Iview

•NIHSS 
training/utilization

•Dysphagia screening

•Consultations

•Process Flow

•Paging 

•Alerts

•Tele radiology

•Tele stroke

•Depression screening 

• Clinical Practice 
Guidelines

• Protocols/ 
Power Plans

• Policies

• Pharmacy 
Formulary

• Evidence Based

• Costs

Medications
Guidelines/

Protocols

EducationOperational
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ControlCreating the Advanced App
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Reporting Out and Partnering With

• Weekly report out with continually 
expanding data points to lay out where 
process failures occurred disseminated 
to 

– ED Managers

– CT Managers

– Lab Managers

– Physician Leads

• Monthly system meetings to discuss 

– Reoccurring process issues  

– Lessons learned

– Celebrate best practice and times
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AMC ASRH Process Improvement 

Timeline

Define

Measure

Analyze

Improve

Control
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Angel Medical Center 

CHANGING THE CULTURE AROUND THE STROKE PROCESS 

• Joint Commission Survey in 
June 2016 

Thrombolytic Use

• 40% Growth in TPA use at 
Angel

• 200% Growth at McDowell

Define

Measure

Analyze

Improve

Control

CT Interpreted

PT/INR

Door to TPA
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Voice of the 

Customer

• I was invited to the Community Relations Council at Angel recently to update them on the progress of a couple things I’ve 
been involved in recently. They also used that opportunity to have me share about the success of the ASRH program. I 
shared with these folks (all of which are community members) a story and they LOVED it! I thought I might send you the info 
for the newsletter if appropriate. 

• ED nurses for the most part are innately competitive. This past April Angel ED provided excellent and prompt care to a 
patient presenting with stroke symptoms. This patient was brought in by EMS, evaluated by the MD, sent to CT and CTA, 
labs drawn, seen by neurology via tele-neurology and given TPA in 23 minutes!!!!! Word spread fast and we then received 
word from Mission data analyst that that was the fastest door to TPA time for member hospitals! The nurse responsible was 
awarded a “brain pin” for her excellent effort that day.

• Three months later 2 nurses had a similar experience and gave TPA within 34 minutes of the patients arrival. Knowing this 
was an excellent door to needle time, they couldn’t wait to see me to brag!! I am thrilled that a little friendly 
competition is driving our stroke care to excellence! Our stroke patients benefit greatly from this excellent, timely 
care. Their outcomes are and quality of life are better because of these amazing Angel nurses and their competitive nature. 
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Bringing it Back Home
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Drilling Further

• IR Stroke App
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ED – Interventional 
Radiology
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Decision to 
treat. 
tPA to be 
administere
d per 
protocol 
ASAP, 
regardless of 
location

Neurologist initiates 
page “IR Stroke 

Now" by dialing 511 
and places order for 

IR procedure in 
Cerner. Page goes 

to IR team (IR RN, IR 
Tech, IR MD), ED 
NUS, Anesthesia, 
OR Control desk, 

HS, Rapid 
Response, and ED 

RT 

IR RN & IR Tech, will 
call 213-1302 back 
to notify they 
received page and 
are on way to 
hospital. Anesthesia 
will call Neurologist 
back after page 
received

Neurologist, IR MD, 
ED MD have 

discussion to decide 
when/location to 

intubate and 
intubation occurs

"IR Ready"
Criteria met 
per 
Neurologist

Checklist 
initiated in ED  
and continued in 
IR

Pt stabilized and 
IR Criteria met 
per Neurologist

Pt transported to IR 
with Core 

Personnel, (ED 
RN/RR, Neuro 

MD/IR MD, 
Anesthesia)

Anesthesia begins 
airway 

management,  BP 
management, A-
line if necessary

ED RN handoff 
occurs once IR team 

present

Procedure 
starts

IR RN 
requests bed 

with HS

Procedure 
completed.

Post procedure 
debrief/timeout

Is bed 
available?

CRNA/IR RN/ PACU 
RN calls report to 

NTICU

Pt transferred to 
NTICU with 

CRNA/IR RN /PACU 
staff

Extubated in 
NTICU upon 
Neurologist 
order

Pt transported by 
CRNA and IR staff to 
PACU for recovery.

Pt recovered/ 
extubated and 
held in PACU 
until bed 
available

Pt transferred 
to NTICU by 
CRNA/PACU 
staff

"IR Ready" Criteria:
-Available IR Room and table
-Neurologist, IR MD, ED MD decide 
intubation
-Anesthesia present in IR (will call 
Neuro MD to notify when present 
in IR)
-Core Personnel available (ED 
RN/RR, Neuro MD/IR MD, 
Anesthesia)
--pt deemed stable by Neuro MD
-Consent by Neuro MD and or IR 
MD
Rapid Response RN if available

ED Checklist:
(*=required)
*BP management: SBP: 140-180 and 
DBP <105 (Neo and Cardene protocols 
if needed)
*Clothes off, in a gown
*IV access x2 
*NS KVO with ext. tubing
*BP control <180/105
*Agitation, seizure, vomiting 
management
*tPA Documentation/ 
administration/handoff
-foley
-family to Radiology WR
-OG if intubated (IR)
- esophageal temp probe (IR)
-under body warming/bear hugger (IR)

IR Checklist:
(*=required)
*BP management: SBP: 140-180 
and DBP <105 (Neo and Cardene
protocols if needed
family to Radiology WR
*OG if intubated (IR)                            
*esophageal temp probe (IR)
*under body warming/bear hugger 
(IR)
*Anesthesia cart in IR and stocked

Post Procedure Debrief/Timeout:
-Set BP parameter
-Arterial Sheath Management
-Airway Management
-Disposition
-Process Improvement
-Family Update
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Seeing the Results
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Groin Puncture in Less than 90 Mins Groin Puncture in less than 60 mins
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Case Presentation

Multi-facility Patient: Patient arrived to tele-stroke hospital by EMS, ED MD eval at 5 min, CS activated 

at 1 min, Neurologist called at 3 min. Dr. Taylor provided telestroke consult, on robot 15 mins after 

call. CT Interpreted at 14 min NIHSS on arrival to McDowell was 25 Alteplase given at 30 mins and 

patient transferred to Mission at 61 min Taken to IR with plans for embolectomy but per Dr. Taylor the first 

pass shows that the left MCA is totally open. Patient discharged home with an NIHSS of 1. 

Photo credit Mission Marketing
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COMPASS team roles
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How are we doing

• Began screening October 1, 2016

• 1056 patients screened for eligibility

• 642 no enrolled r/t discharge disposition or diagnosis

• 413 patients enrolled

– Receipt of 2-day call 81% 

– Receipt of 7-14 day visit 45% 

– 9% No-Show rate for year 

• Reasons for no visit 

– Prefer f/u with PCP 

– Did not want to travel back to Asheville 
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Mission Hospital 
Comprehensive Stroke 

Certified 
July 2017 
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Thank you Karen for your 
Years of Leadership of the 
NC SAC and your unwavering 
commitment to improving 
stroke outcomes in north 
Carolina


