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Overview

A Secondary pathology review practices

A Safetyl and Safetytl challenges
A Transformational systems
A Development of explicit teamwor

A Development of standardized of
recognition practices

A Handson practice
A Discussion

K practices
pattern




Management and Frontline Work

A Work deconstruction
I Activities, Pathways, Connections

I Taylor FW. The principles of scientific
management, 1911

A Quiality
| Structure, Process (work), Outcomes

I Donabedian A. Evaluating the quality of medical
care, Milbank Quarterly, 1966



Medical Error

A A medical error is the failure of a planned
action to be completed as intended or the use
of a wrong plan to achieve an aim (IOM)

A A diagnostic error is the failure of a diagnosis
to correspond to the actual disease process
(or nondisease process) in the patient (the
truth-accuracy definition)



Diagnostic Error

A Any mistake or failure in the diagnostic
process leading to a misdiagnosis, missed
diagnosis, or delay in diagnosis (CDC)

A The failure to establish an accurate and timely
explanation of the patier@ health or

communicate that explanation to the patient
(IOM, 2015)



Patient Safety

A Safety |
I Define, detect, and prevent medical error

I A medical error is the failure of a planned action
to be completed as intended or the use of a wrong

plan to achieve an aim (IOM)
I Management activity
A Safety I
I Inherent resiliency (safe or negrror events)
I Frontline activity to promote safety



Error Types (Safety )

A Accuracyc The degree to which the diagnosis
corresponds to the disease state in the
patient.

A Precisiorc The reproducibility of the diagnosis

A A discrepant diagnosis reflects both
Imprecision and inaccuracy and Is generally
based on a secondary review (detection
method)



Error Characteristics

A Discrepancy frequency: Raab et al
consortium of four institutions: 10.8%
andexpertreview:11.4%;Nakhleh et al,
CAP19.8%; Zhao et al, UPMC/Ch(ihs)
54.7%; Raab et al (DI) 48%

A Pathologydiagnostic errors also result in
the lack of timeliness anahefficiencies



Harm Events

A Diagnostic tests: 90% of harm disagreements
are FNs and 10% FPs; Screening tests: 40% |
and 60% FPs

A 50% of discrepancies are associated with harr
with 5-20% > mild harm

A Cost per FN: $50,000; assuming an institution
has 5 FNs per day; yearly cost: $63 million
($315 billion ??7? for 5,000 hospitals)



Radiology and Clinical Error

Frequency

A X-ray diagnostic error rate: 25%6%
A Lung cancer CT diagnostic error rate: 53%
A Mammogram diagnostic error rate: 67%

A Percent of lung cancers fund on retrospective
review of chest xays: 4690%

A Accuracy in physical examination diagnosis of
ascites: 56%

A Accurate diagnosis of otitis media by
pediatricians: 50%



Clinical Error Frequency

A Agreement among physicians on clinical signs
I Cyanosis 36%
I Tachypnea 25%

A Autopsy: 25% of cases show a missed clinical
diagnosis or major significance

A Review of 53 autopsy articles over ayar
period; median error frequency of 23.5%

(range: 4.1% 49.8%) for major findings
(Shojania et al JAMA 2003)



Root Cause of Error: Fishbone Method
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Cognitive

allure?????

No standard dx No coaching
protocol
Poor quality No volume
slides management
- — \ | LackofQl
Failed or no QA Incorrect Insufficient Q
processes clinical info redundancy
No proficiency Fixation No time
testing problem management
False negative
diagnosis
Culture gaps Failed memory Stainer???
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Causes of Diagnostic Error

A Poor quality specimens
I Clinical specimen procurement practice
| Laboratory practice

A Cognitive components
I Mental maps
I Bias, inattention, knowledge gap, memory failure

A System issues
I Teamwork and other work structures



Radiology Causes

A Radiographic error

I Perceptual 70% (poor conspicugyatio between
contrast enhancement of lesion and surrounding

tissue)

I Cognitive 30% (misinterpretatianattaching
wrong significance to what is seen, either lack of
knowledge or judgment)

A Alliterative errorc if one radiologist fails to
detect or attaches the wrong significance to
an abnormality, a second radiologist will more
likely repeat the error
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Error in Pathology Diagnosis

A Distribution in error cause
I 5% errors in interpretation alone
I 20% errors in sampling or processing alone
I 75% errors in interpretation and sampling

A The majority (95%) of errors are associated
with specimen procurement/processing

A The majority (75%) of errors are associated
with an interpretation component



Artifacts

A Latent factors altering specimen integrity and
lowering specimen quality
I All specimens have artifacts
I Specimen procurement factors
I Obscuring features

I Laboratory factors occurring in tissue selection,
fixation, processing, embedding, sectioning, and
staining steps



Artifacts

A Sampling Low volume (small amount of
tumor), bloody specimennecrotic
specimencrushing or distortion

A Prefixation: Air-drying, degeneratiopheat
damage sutures cellulose contamination,
gelfoam artifact starch contamination
catheter damageaush, necrosis tattoo
pigment, dyes pad artifact freezing damage



Pathologist Cognitive Process

A Visual pattern recognitiosoupled with
other sources of data (e.g., clinical history,
ancillary tests, etc.)

A Identify criteria
A Identify patterns

A Develop association (link pattern to specific
disease)

A Pattern recognition practice



Pattern Recognition

AVariability of disease appearance on a
slide depends on:
I Expressivity of criteria
I Presentation based on artifact

ADisease separation depends on:

I Knowing all disease patterns

I Problems with rarity (of specific diseases and
rare forms of common types)



Cognitive Processes

AFast thinking

I Pattern recognition using heuristics

I Used In common situations when the incoming
Information Is not perceived as new

A Slow thinking

I Rational assessment of a problem
I Used In situations which appear as novel

KahnemanThinking, Fast and Slgwnd TverskyJudgment Under
Uncertainty)



Heuristics

A Simple, efficient rules, which have been
proposed to explain how people make
decisions, come to judgments, and solve

A

0o
OIro

Hel

nlems, typically when facing complex
nlems or incomplete information

oful In the performance of tasks that are

repeated



Example Heuristics

A Availability heuristic make prediction on
what may be brought to mind

A Anchoring and adjustmerg focus on a
piece of iInformation and make incremental
adjustments

A Gaze heuristic focus on a specific area

A Similarity heuristi judgment based on
similarity of current situations to others



Criteria Expressivity

ADisease checklists

I Frequency distribution of major criteria
(5-10)

I Map ideal case and variability
I Minor criteria list

I Compare diseases by comparison of
patterns
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Figure 1. Mental maps for two pathologists (green and blue).
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Diagnostic Precision

A Measured in terms of crude agreement or
kappa (agreement beyond that of chance
alone)

A levels of precision:
0 0.2slight
0.2 0.4 fair
0.4 0.6 moderate
0.6 0.8 substantial
0.8 1.0 excellent



K In Diagnosis of Colon Polyps

A Hyperplastic polyp vs adenoma: median K:
0.89 (range 0.7/49.0)

A Tubular, tubulovillous, and villous type median
K: 0.50, 0.15, and 0.36, respectively

A Infiltrating carcinoma median K: 0.78 (range
0.730.84)

Constantini M et al. J Clin Epidemiol. 2003;56:209



Pathologist Culture

A The "Big Dog" effectl Clin Oncol
2006;24:280814.

I Pathologists from 6 institutions reviewed the
slides of 40 patients who had a pulmonary
specimen falsaegative diagnosis

I Cause of error was attributed either to clinical
sampling or interpretation

I Pairwise k ranged widely frord.154 to 1.0, and
the pairwise k of the slides from one institution
was undetermined



UMMC Endometrial Precision

A 25 case set consisting of five cases each of five
diagnoses: benign, simple hyperplasia without
atypia, complex hyperplasia with or without atypia,

and F
A Each
A Each

GO 1 adenocarcinoma
pathologist reviewed cases in a blinded fashior

pathologist provided a level of diagnostic

certainty using a five part Likert scale

AasSt

adzNBR LI ANBAAS T 6A0

A Latent factor assessment



UMMC Endometrial Case Review

At FANBAES T NIXYY3ISR FNRY ¢
A Mean pathologist disagreement frequency was

45.6% and two step or greater discrepancy frequenc
of 11.4%

A Level of agreement did not correlate with diagnostic
certainty

A Root cause analysis of latent factors identified:
differential use of diagnostic categories, subgroups o
pathologists with similar diagnostic tendencies, and
higher disagreement with artifact



ExistingdConsensusMethods

A Education

A Proficiency testing

A Limiting those who sign out

A Conferences/Panels (interactive vs. solitary)
A Following the big dog

A Standardize diagnostic criteria

A Process redesign

T van der Kwast et all Clin Pathd2003:56:336340

I Quality of biopsies and tissue processing markedly
contribute to diagnostic interpretation of prostate tissues

34



K In Cervical Pathology

Preiintervention Postintervention
an 22 ¢ B ¢ B an 2z ¢ B ¢
¢ : N C . .
NJ V?@ 0.40 0.60 NJ {yle#dg 0.40 0.60

.37-.86 .54 91.7 19.4  .27-.70 44 61.9 19.0

.05-.82 .38 38.5 10.3 N/A N/A N/A N/A

.38-.94 .67 91.2 76.4  .55.89 .56 100 33.3

.10-.83 .60 80.0 444  17-61 42 57.1 7.1

33.72 45 66.7 11.1  .28-.83 .50 85.7 14.3




Reference Range Forecasting

A Identify a reference class of past conditions

A Establish a probability distribution for the
selected reference class for the parameter
(e.q., a characteristic, feature, or factor that
helps In defining a particular system) that is
being forecast

A Compare the specific case with the
reference class distribution, in order to
establish the most likely outcome



Has the study of Safefydecreased
the frequency of diagnostic error ir
practice?



US Aviation (USDOT, FAA)

AIn 2016, 15,631,000 flights handled by the FA.
A 6,871 commercial airline planes

A 5,116 public airports and 14,485 private
airports

A 2,587,000 passengers fly in or out of the US
every day (9,444,255,000 per year)

A 9,709,000 passenger flights per year



2016 US Aviation Accidents

A August 27 Southwest 3472 engine failure, no
Injuries

A October 28c American 383 engine failure, 20/170
Injured

A October 28 FedEx 910, landing gear collapses,
pilots survive

A Frequency of passenger injury for all people who
flew: 0.0000002%

A Frequency of airline accident: 0.00003%



Safety | and Safety I

A Safety | focuses on error reduction

A Safety Il focuses on doing what works well

I Ethnographic observations of practice

I Evaluate what workers do in scenarios when
errors are more likely to occur

I Assess characteristics of resiliency

I For anatomic pathology, ad hoc secondary case
consultation iIs a common Safety Il activity



Safetyll Activities

AWhat we do to get it right

' Consult with other pathologists (teamwork,
communicate, multinodal expertise, and
redundancy)

Look at examples/other data sources (deference
to expertise, increase knowledge)

Ancillary testing (acquire experimental
knowledge)

Clinical information (communication, feedback)



Resilience

A The capacity to recover quickly from
difficulties; toughness

A The ability of a substance or an object so
spring back into shape; elasticity

A High reliability organizations: Succeed in high
risk environments (redundancy, multimodal,
communicate, deference to expertise,
accountability, tight coupling and sharing)



Pre-Signout Secondary Review

A Lung cytopathology specimens: Detected an
overall discrepancy frequency of 10% (sentine
event prevented in 1 of 37 cases) (three
Institutions)

A Pap tests: Increased screening sensitivity by
6.3%

A Prostate biopsies: Prevented a major
diagnostic error in 3.1% of cases (four
Institutions)



Current State

A Diagnostic pathology is highly subjective
A Physicians undergo apprenticeship training

A Weaknesses and best practices in pattern
recognition and cognitive decision making are
not directly addressed

A Safetyl disagreements are viewed negatively

A Safetyll practices are limited in scope and not
standarc




QI Psychology (Brown)

A An individual accepts vulnerability
(accountabillity) to perform quality

Improvement, innovation, or change
https.//www.youtube.com/watch?v=RZW{2 21 2v8

A Invitation into the Ring

A Non-acceptance of invitation associated with
silence, secrecy, and judgment

A Necessity of empathy



https://www.youtube.com/watch?v=RZWf2_2L2v8

PARIHS Model of Change

A Successful implementation is a function of
evidence, context, facilitation

AEvidence; research, clinical experience, patien
preference, routine information (education)

AContextc Culture, leadership, evaluation proce:
numan resources (readiness)

AFacilitationc Human support and guidance,
earning, and coaching (change agent)

Kitson AL et al. Evaluating the successful implementation of evidence into practice
using the PARIHS framework: theoretical and practical challenges. Implementation
Science 2008 3:1-12.




Coaching Coaching

A Methods to coach change

ATranstheoretical model of change
(Prochaska, DiClemente, and Norcross)

ATransitions with new situations (Bridges)
Almmunity to change (Kegan and Lahey)

AMotivational interviewing (Rollnick and
Miller)



Change Cycle

Precontemplation

No intention of
changing behaviour

Relapse

Contemplation

Aware a problem
exists.
No commitment to
action

Fall back into old
patterns of behaviour

Maintenance Preparation

2 Ae
~VYpward spive\ =~

Intent upon
taking action

Sustained change -
new behaviour
replaces old

Action

Active modification
of behaviour

Prochaska & DiClemente,
Norcross



Pathologist Teams

A Agency for Healthcare Research and Quality

funo
A Ado

INg

ot and adapt Safety Il practices that focus

on physician teams

A Dyad teamsignout (primary examination with
rapid secondary review using digital imaging)

A Develop physician teams to improve safe
practice (precision and quality specimens)




Secondary Review Methods

A For biopsy specimens, the review pathologist
examined one scanned slide per block

A Rapid review (hot seat) performed in21
minutes (two to three hours per day)

A Usual practice (10% of cases had recorded
reviews)

A Review pathologist recorded diagnosis and
recommended IHC or other studies



Secondary Review Methods

A For preliminary study, original pathologist and
case deadentified

A Experimented with providing review
pathologist case history

A Experimented with examination of nesiopsy
cases

A Disagreements categorized into four
categories of severity, with scores 3 or 4
representing possible effect on patient care



Findings

A Performed review for one month of cases (n =
/50 specimens analyzed)

A Overall no harm frequency (disagreement
frequency): 48.9%; high risk no harm of 20.3%

A Prevented Harm Score 3 = 18.9: Score 4: 1.49

A Highest discrepancies seen in gynecologic an
gastric specimens

A Consensus prior to signout decreases error



International Academy of Cytology

A To develop a simulatiehased education
program using digital imaging to train
Inexperienced personnel to detect high risk
lesions using rapid pattern recognition.

I High grade squamous intraepithelial lesions or
nigher (HSIL+) skills

I Locational skills to find HSIL+
I Use simulation to coach resilience




Objectives

A Develop a method of teaching pattern
recognition using pathology digital imaging
A Develop a locational skills program
I Imager
I Nonimager
A Develop a method for individuals to practice
on simulated real cases



Pattern Recognition Program

Design

A Image bank consists of > 5,000 images
HSIL+ and lower (benign cells, endometrial
cells, sqguamous metaplasia, and repair)

A Delivery platform of rapid digital image
presentation for pattern recognition training

A Immediate feedback
A Data bank of performance of all images



Summary of Pilot Testing

A Twelve students trained

A Rapid pattern recognition: 1 month

A Hologic training: 1 month

A Conventional Pap test screening: 2 months
A 2-3 hour sessions each day

A Outcome: FN frequency 1020%



Summary 1

A Redesigned protocol: JPEG image6:weeks;
conventional Pap tests: 4 weeks.

A With JPEG images, the train@e= 8) mean
HSIL+ sensitivity was :%@4(range: 668%)
and HSIL+ specificity wad8% (range 891%

A The reported HSHscreening sensitivity for

current cytotec
The reported |
current cytotec

nnology practice is 55%.
SIL+ screening specificity for

nnology practice is 40%.



Summary 2

A Trainee screening of HSIL+ sensitivity and
specificity of whole slide and traditional Pap
test Images was identical to the sensitivity and
specificity of JPEG images. Initially, a trainee
screened a Pap test in 20 to 30 minutes; after
4 weeks the screening time was < 10 minutes.

A With team screening (rapid and traditional
screening with consensus), the mean HSIL+
screening sensitivity was > 80%.



Safetyll Case Review Findings

A Implicit practice of rapid and slow thinking
A Implicit teamwork

High volumes for experience

~ew tools (checklists)

Rapid feedback

Deliberate practice

o To To o




Simulation Training Model
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Didactics



To o o I T T To Do Do Do

WHO Morphologic Criteria for
Small Cell Carcinoma

Small cells

Scant cytoplasm

Poorly defined borders
Finely dispersed chromatin

Absent or inconspicuous
nucleoli

Round, oval to spindled
Nuclear molding
High mitotic rate
Necrosis is common
Positive NE IHC markers ¢ )




A Oval cells
A Finely

disp
chromatin

A Mitoses




A Nuclear moldino

A Lack of
cytoplasm




A Nuclear
molding




WHO Criteria for Non Small Cell

A Malignant epitheli z 8
cells e A

A Lack of small cell
features

A Expression of
epithelial markers

A May or may not
show sgquamous or
adenocarcinoma




WHO Morphologic Criteria for
Squamous CeII Carcmoma

A Malignant
epithelial cells

A Keratinization

A Intracellular

oridges

A Expression of
sguamous markeis

(p40, p63, CK5/6)
2 p40



WHO Ciriteria for Adenocarcinoma
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Features of Malignancy
__Large cells

__High N:C ratio
__Hyperchromasia
__Prominent nucleoli
__Nuclear membrane irregularity
__Discohesion
__Crowding or pilling up
__Nuclear pleomorphism
__Mitoses

__Apoptosis
__Invasion/desmoplasia
__Papillary architecture
__Solid architecture
__Necrosis

Features of Adenocarcinoma
__Gland formation

__Mucin production
__Cytoplasmic vacuoles

Features of Squamous Cell Carcinoma
__Keratinization
__Cellular bridges

Features of Small Cell Carcinoma
__Nuclear molding
__Even chromatin

__Naked nuclei
__Crushing

Features of Injury and Repair
__Inflammation

__OP

__Fibrin

__Hyaline membranes
__Fibrosis

Artifacts

__Obscuring material
__Crushing

__Sample volume
__Poor stain quality
__Poor fixation
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AP lung cytology






Answer

A Benign
A Not sure, show a colleague

A Malignant

I Adenocarcinoma

I Sgquamous cell carcinoma

I Small cell carcinoma
Not sure, need immunohistochemistry
Not sure, show a colleague


























































































