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SESSION LEARNING OBIJECTIVES

3. Gain familiarity with Six Sigma approaches and their
implementation in the treatment planning workflow.

— Summary of our initiatives at North Shore-LlJ

— Lean 6o reducing Overhead: Head & Neck Process lllustration
— 60 DMAIC in Treatment Process : Safety, Quality
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NSLUJHS QM TEAM
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Radiation Medicine at North Shore-LlJ

Dot Qe

o ——p
= =

* Ablend of Academic, Private and Community Based Practice
+ 8 Llocations, 16 Radoncs, 7 dosimetrists, 18 physicists, >100 staff;
* 2800 consults/yr; 200 patients/day

* Various treatment platforms

— Trubeams, EX series, Gamma Knife, Cyberknife, Tomotherapy, Zeiss, HDR, PSl, SIRT,
Xofigo ...

* Paperless and Quality Checklist (QCL) Driven since 2007
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A Head and Neck

Problem (2011)

AVERAGE INTERVAL
(CTTOTX START HEAD AND NECK CASES)

NET WORK DAYS
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ARising Caseload &

*Can we reduce wait time while
absorbing increased volume?

*Simple High Impact Solutions?




LEAN SIX SIGMA ILLUSTRATION

* What is Lean Six Sigma?

Sweet Fruit

Bulk of Fruit

— collaborative team

Low-Hanging Fruit

— improve performance
»remove overhead

http://mgbs.com/apple-tree

GATHER THE TEAM

PROCESS MAPPING
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+ Tansportation. el

* Inventory.

scheduling

* Motion.

* Waiting, Seleey
1 Techrical Workiow
% + Overproduction. R

* Overprocessing

Systems integration (Techaical)

* Defects/Rework
* Alsoinclude people
{human capital).

SOLUTIONS

Short Term
v' Place scanner by nurse’s WS
v Merge outlook/Mosaiq schedules
v’ Appointment Checklist
v Morning Huddles — SMART Rounds
v' Recruitment of PA

Long Term

v' Velocity Purchase [Contours, Fusion]
e ---:-'—‘-'-'r""'_""'" [Erem——" v' Development of Whiteboard
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Wait Time Decreases 4
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Six sigma tools for a patient safety-oriented,
quality-checklist driven radiation medicine department
Ajay Kapur PhD", Louis Potters MD

SIX SIGMA DMAIC INITIATIVES

Enhance Safety, Quality
In Treatment Planning Workflow
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The Radiation Medicine System

The value added by the system depends on how well the parts are
interconnected (Rechtin, 2000)

Poin of Confluence

THE RAD MED BLACK BOX
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Lower spec limit (LSL)  Upper spec limit (USL) SIGMA

NSLIJHS : The beginnings: 2007-2009

Tasks Accomplished

Opportunity to become
evidence/outcome driven

Shore

mi

Incorporated many recommendations
Paperless EMR across Health System
Quality Checklist Process (QCL) Driven

«Training
+Staffing

P8P

elncident Learning
«Communication
«Checklists

*Qc
*Documentation
PMI

*Dosimetric Audits
*Accreditation
«Safety Culture

Performance metrics on process step:
— mean, standard deviation
Measurable, analyzable and
potentially controllable

Amenable to 6c process control

All sites, locations
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Shifting Focus to 60

Focuses on quality by identifying & mitigating causes of defects and

nimizing variability in processes.

— Define, Measure, Analyze, Improve and Control Quality [DMAIC]
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DEFINE: |

MILLION

o OPPORTUNITIES

308,538

66,607
€210
am
34

DEFECTS PER

EXAMPLES

Restaurant Bills
Airing Baggage

Dactors ipton

Average Compary

Bast Companies
Airine Safsty

What are the high risk steps?

Moving toward safer radiotherapy requires active surveillance of
associated failures, causes and effects, & evidence-based mitigation

— Surveillance may be reactive (incident learning) or proactive (FMEA etc)
— Assumption: every effect has cause (s); every cause may have an effect (s)
— Must used combined approach, neither is independently sufficient
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Simalation
Dslays, 7% Isolatma
Morbidiy, 1% Variances, 2%
Traatment Misadissisions.
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Combined Procedures [ . -_—
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TX:Prescription Tt
ey
ntarupion. 675

Tx:Consent

Path Reviewed (Before Sim)
Contour Errors Propagate Task Delays Occur

Plan Completed
2nd Plan Check
IMRT QA
Laterality (start Tx)

1st Day Physic Check
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MEASURE

* Metadata for QCL" at baseline:

Baseline High Risk Tasks

— 40% of QCL" were delayed
— 70% of contours and plan tasks were delayed

— Majority of patients had some QCL" delayed, yet staff rushed

to ‘get it done’

— Large variability in staff performance on QCL?

We were at higher risk than perceived
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wwareas? | Three Main Causes for Failures

1. Timeliness &accuracy of high-risk-process steps

— 40% variances germinated from issues clustered around tasks
— Requisite information at the right time from the right source
— Ineffective handoffs/communications, coordination

— Not just staff delinquencies

2. Cultural pathogens
— Delay Rushed Processes ( >75% of pts with QCL" delays not delayed)
— Experience based rather than evidence based directives

3. Variability

— Handful of staff: ++ high-risk task delays/issues >> pt volume/complexity
— More patient effects —delays, safety events

Call for Better Standards, process interlocks, peer review, coordination
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IOV Risk Mitigation Strategies

INITIATIVE SEVERITY | LIKELHOOD | DETECTABILITY | METRIC
X X

Care Pathway Compliance Rate
Standardization

Toxicity Scale X X Inter-rater reliability kappa
Standardization
Pre Tx Planning Peer M MD GPA on Peer Review
Review [SMART X X
Rounds]
No Fly Policy X X X DelayRates
Electronic Whiteboard X X IncidentReporting Rates
Monitoring High Risk Z-scores
Task Operation X
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IMPROVE Common Terminology Criteria for
Adverse Events (CTCAE)
Version 4.02
REDUCE
VARIABILITY
Standard Process
- — ISR
Smuaton Treatant

alay-Aushad Process
o
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PEER REVIEW INTERLOCKS PROCESS INTERLOCKS
BEFORE TX PLANNING BEFORE TREATMENT
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IMPROVE

*EBRT Management
*Incident Reporting

WHITEBOARD: COORDINATION & N
TRANSPARENCY IN WORKFLOW
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SUSTAINED OUTCOMES

TIMELINESS IN COMPLETION OF HIGH RISK TASKS AND CHECK STEPS
N Contour I Plan Completion @222 2nd Physics Chack s All High Risk Tasks

80%

70%

60%

50%

a0%

20%

DEFECT RATE %

20%
10%

0%

* Operational Z-scores

» Increased from 1.

DELAYED

Fleiss Kappa

SUMMARY

66 tools led to workflow and safety culture improvements
— Provided a structured framework to guide quality management & report regularly
— Sustained improvements over the past 5 years of implementation in our department.

Driving initiatives has challenged traditional norms of operations
— such as expediting treatment initiation in delay-rushed environments
— sustaining care pathways that are more experience based than evidence-based

Implementation has met with substantial cultural barriers

— Working practices evolve over decades, and changing them creates uncertainty
— The inertia of sustaining past cultures and arguments for not changing tend to perseverate
— Direct persuasion only goes so far.

Other centers could institute these initiatives without replicating formative
effort, yet for others there may be value in validating this work
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