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PURPOSE: BACKGROUND

• TO MAINTAIN STROKE CENTER CERTIFICATION, HOSPITALS MUST MEET

GUIDELINES DEFINED BY THE JOINT COMMISSION (TJC) AND THE

AMERICAN HEART ASSOCIATION/AMERICAN STROKE ASSOCIATION

(AHA/ASA). 

NINDS NIH WEBSITE. STROKE SYMPOSIUM PROCEEDINGS 1996. UPDATED 2011

PURPOSE: BACKGROUND

• QUALIFYING STROKE PATIENTS SHOULD RECEIVE TISSUE PLASMINOGEN

ACTIVATOR (TPA) IN LESS THAN 1 HOUR FROM EMERGENCY DEPARTMENT

(ED) DOOR ARRIVAL TIME (“DOOR TIME”). 

• ACUTE STROKE PATIENTS WHO PRESENT TO THE ED WITHOUT AMBULANCE

PRENOTIFICATION (“WALK-IN”) OFTEN DO NOT RECEIVE CARE WITHIN THE

MANDATORY TIMEFRAME. 

• THE RADIOLOGY DEPARTMENT PLAYS A CRITICAL ROLE IN THE EARLY

COMPONENTS OF THIS PROCESS, INCLUDING OBTAINING A NONCONTRAST

HEAD CT SCAN WITHIN 25 MINUTES OF DOOR TIME AND DOOR TO CT 

INTERPRETATION WITHIN 45 MINUTES. 
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PURPOSE: GOAL

• THE PROJECT GOAL WAS TO USE LEAN PROCESS IMPROVEMENT METHODS

TO INCREASE THE PERCENTAGE OF ED WALK-IN STROKE CODE PATIENTS

WHO MEET DOOR TO CT TIME WITHIN 25 MINUTES IN A COMPREHENSIVE

STROKE CENTER TO OVER 90% IN A 5 MONTH PERIOD. 

WIKIPEDIA

METHODS: TEAM

• MEMBERS OF EMERGENCY MEDICINE, NEUROLOGY, RADIOLOGY AND

RADIOLOGY QUALITY IMPROVEMENT DEPARTMENTS FORMED A

MULTIDISCIPLINARY TEAM.

• THE TEAM LEARNED LEAN PROCESS IMPROVEMENT THROUGH A GUIDED

CURRICULUM, RADIOLOGY IMPROVEMENT TEAM EDUCATION (RITE) 

OVER 5 MONTHS (11/2014 - 03/2015).
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SUMMARY

• 20 WEEK PROGRAM

• 10 CLASS SESSIONS

• ALL TEAM MEMBERS ATTEND

• MEETS EVERY OTHER FRIDAY 11AM-1PM

• PRESENTATIONS

• CLASS DISCUSSION

• GROUP WORK AND ACTIVITIES

• ONLINE TUTORIALS

• REVERSE CLASSROOM STYLE

• TUTORIALS AVAILABLE ON YOUTUBE

• 8 MULTIDISCIPLINARY TEAMS

• FACULTY, FELLOWS, RESIDENTS, 

TECHNOLOGISTS, NURSES, STAFF

METHODS: A3 PROJECT OUTLINE

• A3 PROJECT OUTLINES WERE USED TO TRACK RESULTS, 
FOCUSED ON 7 COMPONENTS: 

– PROBLEM STATEMENT

– BACKGROUND

– CURRENT STATE

– TARGET STATE

– ANALYSIS

– KEY DRIVERS/INTERVENTIONS

– SUSTAIN PLAN
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METHODS: A3 PROJECT OUTLINE

METHODS: CURRENT STATE

• CURRENT STATE WAS DEFINED BY THE TEAM THROUGH

CAREFUL OBSERVATION ("GEMBA") OF ED STROKE

WORKFLOW AMONG ACTUAL AND MOCK STROKE PATIENTS

WITHOUT AMBULANCE PRE-NOTIFICATION. 

• BETWEEN SEPTEMBER 2013 AND OCTOBER 2014, 110 
WALK-IN STROKE CODES PRESENTED TO THE ED, WHICH

REPRESENTED 34% OF ALL ED STROKE CODES.  

• OF THESE WALK-IN PATIENTS, 39% MET THE DOOR TO CT 
TIME OF ≤ 25 MINUTES. 

• MEAN STROKE CODE TO CT TIME WAS 20.82 MINUTES.
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METHODS: CURRENT STATE

• AT BASELINE, 10 STEPS CONSISTENTLY OCCURRED IN THE STROKE CODE

WORKFLOW BETWEEN PATIENT ARRIVAL AND NONCONTRAST HEAD CT SCAN.

1. PATIENT ARRIVAL

a) PATIENT TRIAGE

b) PATIENT REGISTRATION

c) PATIENT WEIGHT

2. STROKE CODE ACTIVATION

3. WRISTBAND PLACEMENT

4. ED ROOM ASSIGNMENT

5. STROKE ORDER SET PLACED AND

SIGNED

6. PHYSICAL EXAMINATION

a) NATIONAL INSTITUTES OF

HEALTH STROKE SCALE

(NIHSS)

7. LINES AND LABS

a) IV LINE PLACEMENT

b) LAB DRAW

8. FINGERSTICK GLUCOSE

9. EKG

10. HEAD CT

a) PATIENT TRANSPORT TO CT

b) CT SCAN PERFORMED

METHODS: ROOT CAUSE ANALYSIS

• ROOT CAUSE ANALYSIS OF DELAYS WAS ILLUSTRATED IN

A FISHBONE DIAGRAM ORGANIZED BY PREDEFINED

CATEGORIES:

– ENVIRONMENT

– MATERIALS

– MACHINES

– PEOPLE

– METHODS
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METHODS: ROOT CAUSE ANALYSIS

METHODS: KEY DRIVER ANALYSIS

• SHARED OBSERVATIONS AND DISCUSSION AT

MULTIDISCIPLINARY TEAM MEETINGS DEFINED KEY DRIVERS

IN THE PROCESS:

– RAPID IDENTIFICATION OF STROKE CODE

– AVAILABILITY OF TIMELY, ACTIONABLE, ACCESSIBLE DATA

– WELL-DEFINED ROLES/RESPONSIBILITIES

– STANDARDIZATION OF PROCESS PRIOR TO CT

– EASE OF TRACKING PROCESS STAGES

– IMPROVED ACCESS TO MATERIALS

– STAFF EDUCATION OF STANDARD PROCESS
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METHODS: KEY DRIVER ANALYSIS

METHODS: INTERVENTIONS

• INTERVENTION 1:

– THE FIRST PROJECT INTERVENTION WAS TO DECREASE THE MAXIMUM STEPS

PERFORMED PRIOR TO THE INITIAL CT STUDY FROM 10 TO 5 BY ALLOWING THE

PATIENT TO GO IMMEDIATELY TO THE CT SCANNER WITHOUT BEING PLACED IN AN

ED ROOM, AND DELAYING THE PLACEMENT OF AN IV LINE, DRAWING LABS, OR

COMPLETING NIHSS UNTIL AFTER THE NONCONTRAST CT. 
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METHODS: INTERVENTIONS

• INTERVENTION 2:

– THE SECOND PROJECT INTERVENTION WAS TO INTEGRATE THE PRELIMINARY

INTERVENTION INTO A STANDARDIZED ED TRIAGE PROCESS WITH CLEARLY DEFINED

ROLES AND RESPONSIBILITIES FOR EACH PARTICIPANT IN THE STROKE CODE.

RESULTS

• STROKE COORDINATOR RECORDS WERE USED TO

CALCULATE CT TIMES IN NON-PRENOTIFIED ED STROKE

CODE PATIENTS BEFORE AND AFTER INTERVENTION. 

• ALL CASES WERE ANALYZED FOR DRIVERS OF EXCESSIVE

VARIABILITY FROM THE PROCESS. 
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RESULTS

• AT BASELINE, MEAN STROKE CODE TO CT TIME IN NON-PRENOTIFIED STROKE CODE

PATIENTS WAS 20.82 MINUTES. 

Baseline data

8/26/14 – 11/13/14

RITE program 

started

11/14/14

RESULTS

• AFTER PROJECT INTERVENTIONS, MEAN STROKE CODE TO CT TIME IN NON-PRENOTIFIED

STROKE CODE PATIENTS DECREASED FROM 20.82 TO 9.55 MINUTES. 

Intervention 1: 

Reduce tasks before CT

1/26/15

Intervention 2: 

New ED Triage Process

2/2/15

RITE program 

started

11/14/14

RITE 

Course ends: 

4/3/15

Baseline data

8/26/14 – 11/13/14
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RESULTS: SUSTAIN PLAN

ACTIVITY TO SUSTAIN OWNER SUSTAIN METHOD AND FREQUENCY REPORT TO

VISUAL REMINDER OF MINIMAL

STEPS BEFORE CT SCAN CAN TAKE

PLACE (2)

TEAM

LEADER

CREATING A VISUAL REMINDER TO PLACE IN ED 

AND CT

ED & CT 

MANAGEMENT

VISIBLE, SHARABLE, REAL-TIME

STROKE CODE PERFORMANCE DATA

(1/2/3)

STROKE

NP’S
CREATING ELECTRONIC DASHBOARD

NEURO

MANAGEMENT

ONGOING EDUCATIONAL ACTIVITIES

FOR NEUROLOGISTS, ED NURSES

AND CT TECHNOLOGIST (1)

ED, CT, 

NEURO

LEADERS

WORKSHOPS, IN-SERVICES, ONBOARDING.

MANAGEMENT

THROUGH STROKE

CODE MONTHLY

MEETINGS

RELIABILITY LEVEL (1-3):

(1) INDIVIDUALS: FEEDBACK, CHECKLISTS, TRAINING, BASIC STANDARDS

(2) PROCEDURES: EMBEDDED STANDARD WORK, REMINDERS, CONSTRAINTS

(3) SYSTEMS/CULTURE: PROCESS REDESIGN, BUILT-IN QUALITY, AUTOMATED SYSTEMS, FAIL SAFES, PHYSICAL STRUCTURE, SOCIAL NORMS, “MINDFULNESS”

RESULTS: SUSTAIN PLAN

• AN ELECTRONIC DASHBOARD WITH EASILY ACCESSIBLE REAL-TIME

STROKE CODE PERFORMANCE DATA WAS CREATED TO PROMOTE

TRANSPARENCY AND FURTHER PROCESS IMPROVEMENT EFFORTS. 
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RESULTS: SUSTAIN PLAN

• A MNEMONIC WAS CREATED

AND DISPLAYED ON VISIBLE

BILLBOARDS TO FACILITATE

LEARNING AND ADOPTION OF

THE NEW PROCESS. 

CONCLUSION

• USING A TEAM-BASED, MULTIDISCIPLINARY LEAN

IMPROVEMENT PROCESS, MEAN STROKE CODE TO CT 

TIME DECREASED FROM 20.82 MINUTES TO 9.55 

MINUTES.

• THE % OF NON-PRENOTIFIED ED STROKE CODE

PATIENTS DOOR OBTAINING A CT WITHIN 25 MINUTES

IMPROVED FROM 13% TO 64% IN 5 MONTHS AT OUR

INSTITUTION. 
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CONCLUSION

• THE IMPROVEMENT PROCESS

DEMONSTRATED THAT USING A

MULTIDISCIPLINARY TEAM

APPROACH AND LEAN PROCESS

IMPROVEMENT PRINCIPLES, IT IS

POSSIBLE TO SIGNIFICANTLY

REDUCE DELAYS TO CT IN NON-

PRENOTIFIED ED STROKE CODE

PATIENTS. 
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