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Case Presentation

• 60 YOM with a diagnosis of bladder cancer is referred to VUMC 
for treatment

• Pathology review favors a diagnosis of prostatic carcinoma
• Additional material is requested for IHC
• Patient receives neoadjuvant therapy for bladder carcinoma
• Following IHC, prostate carcinoma is confirmed
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Q1: How would you best characterize this?

A. There was no error at VUMC
B. A diagnostic error occurred at VUMC 
C. A treatment error occurred at VUMC
D. Both diagnostic and treatment errors occurred at VUMC
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What is a diagnostic error?

“Any mistake or failure in the diagnostic process leading (or 
potentially leading) to a misdiagnosis, a missed diagnosis, or a 

delayed diagnosis” 

AHRQ
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Have you experienced a diagnostic error?

• “It is likely that most of us will experience at least one 
diagnostic error in our lifetime, sometimes with devastating 

consequences.” 

IOM



Institute of Medicine Report (1999)

• 44,000-98,000 
patients DIE

• $17,000,000,00 to 
$29,000,000,000
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https://www.rte.ie/news/special-
reports/2018/0220/942010-cancer-misdiagnosis/



Q2: What is most frequent cause of medical errors?

A. Individual mistakes
B. Faulty conditions, systems and processes
C. Instrument failure
D. Fate/Karma
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What is most frequent cause of medical errors?

“Most errors are caused by faulty systems, processes, and
conditions that lead people to make mistakes or fail to prevent 

them”

IOM
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Q3: How much does miscommunication contribute to 
medical errors? 

A. Not at all
B. Root cause in 10% of errors
C. Root cause for about half of all errors
D. Root cause for about two thirds of all errors
E. Root cause for almost all errors 
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How much does miscommunication contribute to errors? 
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Ineffective communication is a root 
cause for nearly 66% of all sentinel 

events reported*

*  Joint Commission



JCAHO Sentinel Events

Slide courtesy of 
Dr. Suzy Dintzis



Swiss Cheese Model for Errors

http://www.philblock.info/hitkb/h/HIT_and_error_detection_and_reporting.html
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How do we Reduce Errors?

• Improving communication

• Establishing procedures

• Education and training

• Reminders and checklist

• “Matching man to machine”
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WATER SCIENCE AND TECHNOLOGY BOARD

Improving Diagnosis in 
Health Care

INSTITUTE OF MEDICINE

Slide courtesy of IOM/T. Gallagher

www.nas.edu/improvingdiagnosis

http://www.nas.edu/improvingdiagnosis


IOM Recommendations

GOAL 1 Facilitate more effective teamwork in the 
diagnostic process among health care 
professionals, patients, and their families

GOAL 4 Develop and deploy approaches to identify, learn 
from, and reduce diagnostic errors and near 
misses in clinical practice

GOAL 5 Establish a work system and culture that supports 
the diagnostic process and improvements in 
diagnostic performance 



Practical Questions

• How can we improve teamwork, collaboration and 
communication?

• What can be done to better identify, learn from, and reduce 
errors?

• How can the “system” and ”culture” be improved?
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How do we Reduce Errors?

• Improving communication

• Establishing procedures

• Education and training

• Reminders and checklist

• “Matching man to machine”

• Create reliable proactive systems that anticipate and address potential 
errors before they happen
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Swiss Cheese Model for Errors

http://www.philblock.info/hitkb/h/HIT_and_error_detection_and_reporting.html

19



High Reliability in Action
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High Reliability Organization (HRO)

An organization with systems in place that are 
exceptionally consistent in accomplishing goals and 

avoiding errors 
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Managing the Unexpected by Karl Weick
and Kathleen Sutcliffe 



HR Principles

• Mindfulness
• Preoccupation with failure/near misses
• Reluctance to simplify (i.e. KISS)
• Sensitivity to operations
• Deference to expertise (not hierarchical)
• Ongoing commitment (learning from errors)
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AHRQ Publication No. 08-0022 April 2008 



AHRQ executive summary

• What are high reliability concepts?
– Insights into how to think about and change the vexing quality and 

safety issues (hospitals) face 

• What are they not?
– Improvement methodologies such as Six Sigma® or Lean. 

• What do they aim to achieve?
– Create a culture and processes that 1) radically reduce system failures 

and 2) effectively respond when failures do occur
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Challenges of HR in Health Care

• Professional specialization and multiple teams
• Hierarchy and deference to authority part of professional 

culture 
• High workforce mobility 
• High complexity 
• Patients rather than machines
• Each patient is unique
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The Milbank Quarterly, Vol. 91, No. 3, 2013 (pp. 459–
490)



• Leadership commitment and support 

• Adoption of systematic, data driven problem-solving 
methodologies

• A commitment to safety at all levels, from frontline providers 
to managers and executives (a positive safety culture)

Key Requirements for HR
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Safety Culture (or Climate)

• The collective attitudes, beliefs, perceptions and values that 
employees share in relation to safety

• A “culture of safety” or a “positive safety culture” is 
prerequisite for HR and is consistently associated with less 
errors
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Mardon, R et al. J Pat Saf. 2010;6:226

FIGURE 1 . Scatter plot of PSI composite versus HSOPS composite average (N = 179).

Exploring Relationships Between Hospital Patient Safety Culture and 
Adverse Events
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Safety culture and surgical site infection
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Prehosp Emerg Care. 2012 Jan-Mar;16(1):43-52
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Streyer J et al. Health Care Manage Rev. 2013;38:306-16

Ann Surg. 2013;257:260-5

Prehosp Emerg Care. 2012;16:43-52



Key Features of a Culture of Safety 

• Acknowledgment of high-risk nature of work
• Determination to achieve consistent safe operations
• Open collaboration to seek solutions to patient safety 

problems 
• Organizational commitment of resources to address safety 

concerns 
• Blame-free environment
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Psychological Safety

• The belief that one will NOT be punished or humiliated for 
speaking up with ideas, questions, concerns or mistakes

• Why is it important? 
– A key element of a culture of safety 
– Critical to an effective learning system

33
Edmondson A. Psychological Safety and Learning Behavior in Work Teams. Administration Science 

Quarterly. 1999;44:350



Evolution of 
Safety Culture
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UNMINDFUL/
COMPLACENT

“We show up don’t we?”

SYSTEMATIC
“We have systems in place

to manage most safety risks”

PROACTIVE
“We proactively anticipate

and prevent errors”

GENERATIVE
“Safety is what 

we do”

REACTIVE 
“Safety is important. We do
a lot when there is an error”

Modified from Alan Frankel-Pascal Metrics: 
A Systematic Framework for Achieving Safe & Reliable Care 



Psychological Safety

• Primary leader role, continuously 
modeled throughout organization

• Leaders model/expect behaviors 
promoting psychological safety

• Awareness of the importance of 
speaking up/voicing concerns

• Might speak up, depending on who I 
am working with

• Fear based. Keep your head low. 
Don’t speak up
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UNMINDFUL/
COMPLACENT

“We show up don’t we?”

SYSTEMATIC
“We have systems in place

to manage most safety risks”

PROACTIVE
“We proactively anticipate

and prevent errors”

GENERATIVE
“Safety is what 

we do”

REACTIVE 
“Safety is important. We do
a lot when there is an error”

Modified from Alan Frankel-Pascal Metrics: 
A Systematic Framework for Achieving Safe & Reliable Care 



Leaders Establish/Maintain

• Non-negotiable respect
• Guardians of the learning system
• Embody the stated organizational values
• Psychological safety
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Without Psychological Safety…

One avoids appearing:
• Stupid
• Incompetent
• Negative

• Disruptive

• At blame

By:
• Not asking questions
• Not asking for feedback
• Not being doubtful and 

not giving feedback
• Not suggesting anything 

innovative
• Not taking 

ownership/responsibility
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WITH Psychological Safety…

One will not appear:
• Stupid
• Incompetent
• Negative

• Disruptive
• At blame

By:
• Asking questions
• Asking for feedback
• Being doubtful and 

giving feedback
• Being innovative
• Taking 

ownership/responsibility

38
High Reliability Practices!



Q4: How would you characterize the safety culture in your 
workplace?

A. UNMINDFUL/COMPLACENT “We show up don’t we?”
B. REACTIVE “Safety is important. We do a lot when there is an error”
C. SYSTEMATIC “We have systems in place to manage most safety risks”
D. PROACTIVE “We proactively anticipate and prevent errors”
E. GENERATIVE “Safety is what we do”
F. I do not feel safe to say
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How Were High Reliability Practices Expanded at VUMC?
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Anatomic Pathology at VUMC*

• ~55,000 SP cases
• ~30,000 Cytology cases
• ~250,000 blocks
• ~600,000 slides
• ~120 team members with different expertise
• Hybrid subspecialty model

– >20 subspecialty benches
– 2 hospitals (each with gross room/FS area)
– Shared histology and IHC lab

*not including the VA41



Clear Goal

Accurate, complete and timely diagnosis 
for all patients
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“Pioneer Program” in Surgical Pathology

• Competed for internal “grant” from Patient Safety and Quality
• Nine-month long improvement project
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Goals of Pioneer Program

• Further enhance quality and patient safety  
• To develop high reliability in 

– Communication
– Specimen handling practices
– Teamwork 



Process

• Collaborative learning sessions
• Data collection 
• Gap analysis
• Targeting/prioritizing areas for improvement
• Implementation of improvement projects
• Measure outcomes
• Repeat



Multiple Collaborative Sessions

• Half day sessions
• Different teams from the medical center
• Internal and external speakers focusing on patient safety and 

quality
• Very interactive setup
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Data Collection

• Safety culture survey
• Requisition audit
• Fact finding and detailed workflow mapping
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Hospital Survey on Patient Safety Culture

• Developed for the Agency for Healthcare Research and Quality 
(AHRQ)

• Gold standard for measuring safety culture in hospitals with 
available national benchmark data

• Questions address communication, teamwork and handling of 
errors – All anonymous
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Purpose of Survey

• Diagnostic tool to assess patient safety culture 

• Intervention to raise awareness about patient safety issues

• Mechanism to evaluate the impact of patient safety 
improvement initiatives and track changes over time
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Survey Results
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n=106/29,929



Safety Culture Dimensions (by role)
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4Singer, Sara;  MBA, PhD; Falwell, Alyson; Gaba, David; Baker, Laurence Patient Safety Climate in US Hospitals: Variation by Management Level. 
Medical Care. 46(11):1149-1156, November 2008.

It’s “in the eye of the beholder”



How do we improve the culture?

• Evaluate/measure the culture
• Design and implement interventions
• Study
• Revise/improve
• Repeat
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Interventions

• Multiple debriefing sessions with different team members
• Focus group meetings to further identify root causes
• Action items based on identified causes
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Key aspects

• ACTIONS not words
• Zero tolerance for disruptive/unprofessional behavior
• Shared vision, mission, goals and responsibilities (e.g. we are 

all one lab; we are ALL responsible for outcomes)
• Increase forums for open discussion of ideas, and errors among 

different teams
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Fact Finding 



Workflow Mapping



Gap Analysis 



PDSA: more thought & analysis



Multiple Improvement Opportunities

• Stain deterioration throughout the day, particularly if volume is high
• Possible mislabeling when cassettes and labels are matched with specimen.
• Very small specimens may be submitted entirely for frozen without consulting the surgeon; may not be optimal.
• Potential for labeling error when extra glass slide is hand-labeled to go with the chuck if tissue cassette is not 

ready.
• Gross room is often unsure if a case is done or if additional specimens/frozen sections are to arrive.
• Patient identity placed on specimen container lid which can potentially be lost or placed on another container.
• Possible error collating and location multiple requisition forms for different sources in the same patient, 

particularly when forms are in different locations.
• Dictation problems:  touch screens don’t always work, sporadic malfunction of workstation microphone.
• Transcriptionists can’t resolve typing errors at time of transcription since they don’t see the requisition.  Blanks 

are left for what is not clear; potential exists for blank to remain in final report.
• Multiple working drafts are printed from one case. 
• Potential for patient identification error due to Histology process for matching gross draft paperwork, 

requisitions, and slides.
• Histology doesn’t know when transcription on a case is completed.
• Sometimes no requisition located in Histology.
• Decal, fatty tissue, additional blocks, and /or reprocessed blocks may be delivered the day after the remainder of 

the slides.
• All slides and paperwork not available at time for collation in Histology.
• Unclear when a VERITAS report should be used to report discordant results and who should complete the report.
• Discrepancy occurs in patient identification, information on requisition, and/or labeling of containers
• Multiple simultaneous frozen sections occur.  This can overwhelm staff accessioning, processing the frozen, 

and/or the fellow reading the section.
• Information from the OR is unclear, requiring clarification.
• Process required to obtain orientation of complex specimens.
• Some tissue types (such as bone and fat) are difficult to cut,
• Staining the touch prep prior to staining the frozen section
• labels may not be available when needed for slide if volume is high
• If the section is of poor quality or is not the needed level, additional slides may need to be made.
• Delays may occur if frozen section attending is absent from frozen section area when needed.
• Calling the OR/surgeon – line busy, phone not answered, phone number not available
• Time required for Histology staff to match requisitions, working drafts, and slides.  
• Exceptions with no working drafts in Histology delay slide sorting while staff investigate each.
• Pathologists with remote offices may not be aware cases are ready.

• The single frozen section benchmark is not always met.
• A copy of the requisition goes to the follow and frozen area but whether PAs get a copy is variable.  
• Process required to obtain orientation of complex specimens.
• Orientation of complex specimen may be documented on paper towels or requisition and a permanent/clean 

version is necessary.
• Size and appearance of specimen can be documented on post-it note or on requisition.  
• Freezing method with OCT and well varies dependent on specimen type.
• Labeling slides for two patients with same last name and first initial
• Assessing adequacy of the frozen section as compared to the specimen
• Placing two sections per sample  on one slide or on two.  Practice differs.
• Fellows vary re the need for touch prep.  When is it necessary?
• Variability in whether touch prep is looked at before the frozen to get started on the case.
• Process for handling sentinel lymph nodes varies.
• Slide labels are sometimes at the frozen section station and sometimes in the accessioning area.
• Criteria needed for good slide quality should be defined.
• Fellows consistently checking the chuck in the gross room if a question arises re frozen section quality
• Fellow  checking with faculty on frozen section slide review
• Process to follow if unsuccessful contacting the OR/surgeon immediately.
• Fellows consistently notify the OR of a frozen section delay
• Standard communication process  needed when  problems arise calling the OR (ie. line busy, not answered, or 

contact information not available.)
• Variability in who initiates communication to proceed with breakdown of the frozen section chuck
• Handover of specimens from OR staff, particularly when repeated frozen sections are performed.
• Handover to residents relating to cases with previous frozen sections or previously prepped cases.
• Gross room inconsistencies:  annotation of grossing in GE, adequate frozen section details, availability of 

requisition copy, requisition marked as ‘done.’
• Inconsistent transcription process for changing queue and service assignment from accessioning
• Inconsistency in insertion of cancer templates due to variable instructions from grossing personnel.
• Surgical Pathology should not send the requisition to Histology until the case is complete but inconsistent 

because Surgical Pathology may not know it actually is not complete.
• Blue forms not consistently sent to Histology to identify where additional blocks on a case should be delivered

• Process for documenting discrepancies in frozen section and final diagnosis is defined in policy but actual 
comments are not consistent.

• Inconsistency documenting reporting time for frozen sections.



Prioritized projects

• Further enhance communication about quality and errors
– Learning boards
– Briefing/debriefing huddles
– Quarterly AP discrepancy seminar

• Clinical process improvements
– Enhancement of service schedule 
– Better prediction of expected work



Learning Boards- Real Time 



Daily Briefing/Debriefing
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Unique in Surgical Pathology

• Entire gross room/FS team that day
• Highlights of OR schedule including predicted intraoperative 

consultations
• Review/adjust staffing and coverage 
• Debrief previous day work/issues
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Major Aspects

• No blame environment

• Respectful personal interaction

• Forum for dissemination of information / discussion

• Nidus for generating additional improvements

• Increased engagement and mindfulness of all
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Early Survey on Briefing

OVERALL POSITIVE RESPONSE 66%
Clarify 77%
Up to date information 90%
Addresses questions 83%
Help prepare for the day 57%
Easy to follow 77%
Time 43%
Relevancy 37%
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Comments About Briefing

• “Informative and do not take much time”

• “Help better plan the day.”

• “Really appreciate being able to plan the day a bit, and the fact that we all hear the 
same thing.” 

• “Especially helpful is knowing which staff are out for which parts of the day, and 
hearing explicitly stated who is first in line for technical responsibility for frozen 
sections.”

• “A great vehicle to disseminate general information about gross room procedures 
and issues in a timely manner” 
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SP Huddle v3.0
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Cytopathology and Hematopathology
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Take home messages

• Distinguishing between true clusters and pseudoclusters can be 
problematic both ways

• Consider potential sources of bias before making a definitive diagnosis
– Availability bias
– Recall bias
– Anchoring bias

• Especially when critical for patient care, arbitrate disagreements 
through additional consultation



From a scale of 1 (not at all) to 5 (very much), 
how would you value this activity?

A. 1
B. 2

C. 3
D. 4

E. 5

1 2 3 4 5

0%

59%

18%
23%

0%
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What was the impact of these changes?

• Quantitative
– FS discrepancy rates
– FS TAT
– Completed improvement projects
– Improved safety culture and high level of engagement

• Qualitative
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REDUCED Frozen vs. Final Discrepancy Rates
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5,869 5,368 4,850 4,680 5,146

0.39

0.28

0.37

0.14
0.17
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INCREASED # of completed improvements (< 1 yr later)

• Gross/frozen section room, 17
• Histology/immunohistochemistry labs, 9
• Transcription, 3
• All surgical pathology areas, 7
• Pediatric pathology, 5
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IMPROVED Safety Culture (2014)

80



2016 results*
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IMPROVED Staff Engagement

Area Year Engaged
(%)

Gross Room 2013 87
2015 87

Cytopath 2013 90
2015 91

Histopath 2013 82
2015 90

Entire lab 2013 77
2015 78
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I am totally changed 
after participating in 

the pioneer program; I 
feel energized, almost 

superhuman. Some 
days I believe that I 

can leap tall buildings. 
I truly appreciate how 

the program has 
contributed to my 

development.



Other High Reliability Process Improvements

• Standardization of High Reliability communication practices
• Incorporation of a “Patient Harm Index” in quality metrics 
• Development of Real-Time Dashboard in AP
• Development of a lab-wide (>500 FTEs) mission, vision and 

values statement
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Examples of High Reliability Communication Practices

• Check-Backs
• “CUS-sing”

– I am Concerned
– I am Uncomfortable
– This is a Safety issue

• Two-challenge rule
• Focus on patient and/or process
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What did we do to make our safety metrics even more 
MEANINGFUL?
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Hospital Acquired Infections (US data)
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http://newsroom.gehealthcare.com/white-paper-healthcare-associated-infections/



Development of a Patient Harm Index

• Developed a list of harmful or potentially harmful preventable
significant adverse events to aim for reduction 

• Historic sum of such adverse events over previous 12 months (FY15)
represented the Patient Harm Index (PHI)

• Data used to develop threshold/target/reach goals for end of FY16 

• PHI was tracked monthly, visibly displayed and discussed at quality 
management, staff and faculty meetings
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Development of a ”Patient Harm Index”

• List of preventable significant adverse events to aim for reduction 
– Major diagnostic error

– Major FS discrepancy due to sampling

– Major FS discrepancy due to interpretation

– Significant/unexpected finding without documented communication in report

– Significant diagnostic delay, specimen loss, or results reported on wrong patient
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Goals

• Historic FY15 data (July 2014-June 2015) were used (50 events) 
to develop targets for FY16

– Threshold 48 (4% reduction)

– Target 45 (10% reduction) 

– Reach 40 (20% reduction)
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Outcome: REDUCED rolling 12 month PHI (FY16)

51 50
46

48
51

46
48

44
41

38
40

38

July Aug Sept Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun.

Monthly Threshold (4% Decrease) Target (10% Decrease) Reach (20% Decrease)

This information is peer review material designed to improve the quality of patient care and is privileged and confidential pursuant to Tennessee Code Annotated section 63-6-219



At FY16 year end…

• 38 patients had adverse events with significant harm or 
potential significant harm

• Rate of significant harm/potential harm decreased from 
0.061% to 0.046% 

• 12 LESS patients with harm/potential harm
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What did we do with this?
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What did we do with this?

• Findings were used to set new targets for FY17
– Threshold 38 (0% reduction)

– Target 36 (5% reduction) 

– Reach 34 (10% reduction)

• Only data from current year (vs. rolling 12 months) was used 
for tracking

96



Cumulative PHI (FY17)
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What about catching errors before they happen?
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Development of a Semi Automated Real-Time Dashboard in AP
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SP dashboard with email generator
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Outcome: LESS cases “falling through the cracks”

• Use of the dashboard has increased overall awareness of 
delayed cases and prompted immediate action to resolve 8 
significantly delayed ones.
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Take home messages

• Medical errors, especially diagnostic errors, are too prevalent 
and need to be reduced

• A key requirement is improving teamwork, communication and 
the overall culture of safety

• High reliability practices and a positive safety culture 
significantly enhance outcomes

102



Ending thoughts

• Adoption/expansion of High Reliability Practices and improving 
the safety culture requires commitment at all levels

• However, “everything rises and falls with leadership” (John 
Maxwell)

• The journey is not easy but totally worth it
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