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Implementation — Pre-Analytic



Quality in surgical pathology involves
several people, steps and hand-offs




What happens
when the
quality isn’t
there?




Specimen collection and transport
A lot can happen on the way to the lab

« Avoid mechanical trauma * Use sufficient fixative and a
suitable container

Prevent specimen drying * Check fixative pH

Avoid heat damage - Expedite large specimen
fixation

Avoid chemical damage
* Avoid unnecessary delays

Label specimens properly _
- Handle specimens gently

Ensure prompt fixation



Specimen collection and transport
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Generally speaking, the specimen is
safer in the lab’s hands!




Grossing

* Check fixation status

* Prepare thin slices

* Avoid specimen trauma

* Avoid cross-contamination

« Take care with biopsy pads
 Choose appropriate cassettes
» Avoid overloading cassettes

* Clearly label cassettes




~
L,

o
g
(ERSTR,
S OAOH
A
AL

¥

3

Adg

s

’

lﬁ'ﬁ) -

oy
CARE S
e
\l%.,_..

. o " ER g\
R N







Processing

Use an appropriate
schedule

Provide additional fixation
Maintain reagent quality
Use high quality wax

Avoid hazardous reagents
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Embedding

Orient specimens carefully

Choose an appropriate mold

Handle specimens gently

Avoid excessive heat
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Check temperatures regularly
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Do not over-fill molds
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Sectioning/Microtomy

* Use High Quality blades
* Optimize knife tilt angle
» Carefully trim blocks

* Avoid freezing damage
* Use cold blocks

« Cut sections slowly
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Sectioning/Flotation

Avoid wrinkles in sections

Use clean water

* Avoid over-expanding
sections

Avoid cross-contamination . pon’t damage floating
sections

Ensure slides are clean

Avoid contamination
» Carefully choose sections

Don’t float from multiple
* Prevent bubbles under

blocks sections

Check water temperature Prevent section lifting
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Sectioning/Flotation
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Section Drying

* Drain before drying
* Monitor drying
temperature

* Dry for appropriate time
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Routine Staining (H&E)

Use accurate timing
Regularly monitor quality

Standardize staining
conditions

Ensure complete dewaxing

Renew reagents regularly

Hydrate sections
thoroughly

Monitor hematoxylin
guality

Ensure complete nuclear
“Blueing”

Avoid uneven eosin
staining

Monitor eosin pH
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Coverslipping

 Thoroughly dehydrate
before clearing and
coverslipping

- Avoid drying and crystal
formation
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Special Stains

* Understand the stain

« Use a positive control

« Use accurate timing

« Consider reagent stability
- Store reagents correctly

* Adhere to the method

* Record any changes

- Standardize washing steps

« Set up microscope carefully

27



Immunohistochemistry

« Use high quality sections « Consider antibody cross-reactivity

. Ensure optimal fixation - Block endogenous peroxidase

_ _ _ * Avoid background staining
« Avoid section adhesion problems _ _
« Use an appropriate detection system

« Optimize wax removal and reagent - Standardize washing steps

application o o
« Optimize counterstaining

* Avoid concentration gradients - Use appropriate controls

 Choose antibody carefully - Evaluate results carefully

* Read specification sheets

* Optimize retrieval methods

28



Immunohistochemistry
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In Situ Hybridization

« Use high quality sections « Optimize pretreatment conditions

« Ensure optimal fixation * Handle tissue carefully

- Use appropriate detection system

« Avoid section adhesion _ _
* Avoid reagent evaporation
problems

- Standardize washing steps

* Optimize wax removal and :
« Use appropriate controls

reagent application
- Evaluate results carefully
* Choose probe carefully

* Read specification sheets
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In Situ Hybridization
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Pre-Microscopic Examination Specimen Handling
Guidelines in the Surgical Pathology Laboratory

* General guideline for proper specimen handling

 From the time it is taken from the patient to the
time a completed slide of the specimen is given to
a pathologist for interpretation

 NOT absolute recommendations for specimen
handling

» Cross-walk to CAP Accreditation requirements and
other references

http://www.cap.org/apps/docs/proficiency_testing/pre-examination.pdf



PARTI

SPECIMEN COLLECTION and HANDLING

Guideline Section

Statement

CAP Checklist

Reference

Collection and Handling
A. Patient Identification |,

Patient is to be identified in a manner that respects patient privacy with respect to
their medical records and medical data.

Patient's identity must be verified at the time of specimen collection.

At least two acceptable unique identifiers are required for patient identification:
o Full name

o Assigned identification number e.g. health record / master index number
o Date of birth
o Photo on government issued or other photo ID card, such as driver's licence

o Other specific personal identifiers

College of American Pathologists Laboratory
General Checklist, GEN.40000 - Specimen
Collection Manual

College of American Pathologists Laboratory
General Checklist, GEN.40490 - Patient
Identification

Health Insurance and Portability and
Accountability Act (HIPAA).

Clinical Laboratory Standards Institute
CLSI - GP33A, Accuracy in Patient and
Sample Identification; 2011: Vol 30
NoT.

International Standard 1SO 15189:2007

examination.

- Medical Laboratories; section 16 - Pre-

Collection and Handling
B. Proper Labelling

Specimen label must contain at least two unique identifiers:

o Full patient name

o Assigned identification number e.g. health record / master index number
o  Date of Birth

Customizable label elements — additional identifiers that are acceptable:
o Patient gender

Accession or requisition number

Ordering physician

Source of specimen ( e.g. skin)

Site of specimen ( e.g. left side of chest)

oo oo

College of American Pathologists Laboratory
General Checklist, GEN 40000 - Specimen
Collection Manual

College of American Pathologists Laboratory
General Checklist, GEN. 40100 - Specimen
Collection Manual Elements

College of American Pathologists Laboratory
General Checklist, GEN. 40491 - Specimen
Labelli
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Implementation — Analytic



Reasons for Diagnostic Error

Lack of clinical history (or wrong history)

L ack of clinical correlation

Lack of training and experience

Inappropriate and inconsistent application of
diagnostic criteria and terminology

 Human fallibility

« Time constraints



Report Defects:
Amendments and
Addenda

Error Reduction and
Prevention in
irgical Pathology




Take Home — Amendments & Addenda

« Ever increasing opportunities for report defects

* Review of amended reports is an opportunity to study
sources of error and to assess the effect of counter measures

« Consistent taxonomy is key to mining meaningful data
* Discovery is the limiting step

* Important defects may be hidden in addenda

- Standardization in handling amendments and addenda

« We must not neglect the importance of communication and
transmission of amended information

- Determine what happened, emphasize non-punitive approach

38



Taxonomy

 Addendum: Report alterations that are pure
additions of information; no prior information is
changed

- Amendment: Report alterations that are not pure
additions of information; elements of the report are
changed

* Need to detect reports with errors and separate
true error from other sorts of report variation

« Some ambiguity remains: Are ancillary studies
addenda or amendments? It depends...



T
Misinterpretation

 Failure to state diagnostic information accurately

« 3 Subtypes of error:
— Errors of commission: False positive, over-call
— Errors of omission: False negative, under-call

— Errors of confusion or conflation
« 2 Levels of diagnostic message that affect clinical
context, prognosis, and therapies:

— Primary: positive vs negative, malignant vs benign

— Secondary: subordinate features, grade, stage, margins,
lymph node status w



Misidentification

 Failure to accurately designate:
— Patient
— Tissue type or organ
— Laterality

— Anatomic localization
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Specimen Defect

Lost specimens

Inadequate sample size

Absent or discrepant measurements

Inadequate sampling of specimen

Inadequate blocks

Inadequate levels

Absent or inappropriate ancillary studies



T —
Measures and Benchmarking

« Continuous tracking of report defects and
amendments is an important element in the
laboratory QI plan

* Tough to nail down prevailing rates of report
defects and amendments due to wide variation in
terminology and collection methodology

* Inter-institutional comparison is often impossible

* A few examples...



Measures and Benchmarking

* 1996 Q-Probe of 1,667,547 accessions in 359
laboratories

— Aggregate amendment rate: 1.9 per 1,000
— Median institutional rate: 1.46 per 1,000

 Renshaw and Gould
— Single institution study: 5-44 per 1,000

« 2003 Q-Probe
— Multi-institutional study: 34 per 1,000

Nakhleh RE. Arch Pathol Lab Med. 1998;122(4):303-309
Renshaw AA. Am J Clin Pathol. 2006;125(6):820-822
Raab SS. Arch Pathol Lab Med. 2005;129(4):459-466
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Surgical Pathology Report Defects

A College of American Pathologists Q-Probes Study of 73 Institutions

Keith E. Violmar, MD; Michael O. Idowu, MD, MPH: Jennifer L. Hunt, MD, MEd: Rhona |. Souers, MS;
Frederick A. Meier, MD; Raouf E. Nakhleh, MD

2011 multi-institutional study using the taxonomy
proposed by Meiler, et al

Data from 73 institutions provided benchmarking of defect
rates and defect fractions

Volmar KE. Arch Pathol Lab Med. 2014;138:602-612
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CAP Q-Probes Study -
Report Defect Prevalence

* Median 5.7 per 1000

— 10th percentile 13.5
— 25th percentile 8.9
— 75th percentile 2.5

— 90th percentile 0.9



CAP Q-Probes Study -
Report Defect Distribution

* Detalls
— Misinterpretation 14.6%
— Misidentification 13.3%
— Specimen defect 13.7%
— Other 58.4%



CAP Q-Probes Study -
Defect Fraction Detalls

* Misinterpretation

— Change in type, same category 44.1%

— Change in stage 24.2%
— False negative 11.8%
— Change in grade 8.6%
— Change in margin 8.6%

— False positive 5.7%



CAP Q-Probes Study -
Defect Fraction Detalls

 Misidentification

— Patient 31.5%
— Anatomic Location 25.5%
— Laterality 23.0%

— Tissue Type 20.0%



CAP Q-Probes Study -
Specimen Defects

« Ancillary testing (not important) 12.2%

Inadequate gross sampling/blocks 7.4%

* Inadequate levels 5.7%
* Ancillary testing (important) 5.2%
* Inadequate specimen size 4.3%
* Missing key measurements 2.6%

Inconsistent key measurements 1.7%



CAP Q-Probes Study -
Discovery of Defects

* Pathologist 47%
* Cliniclan 22%
 Other clinical staff 10%

« Other pathologist staff 9%
 Patient 0.3%



Continuous Tracking and Demonstrating
Improvement



Study of Amended Reports to Evaluate and Improve Surgical
Pathology Processes

Frederick A. Meier, MD, CM *t Ruan C. Varney, CT, ASQ, COE, SSBB*
and Richard J. Zarbo, MD, DMD*{

* Reported use of standard taxonomy for amendments
before and after LEAN process improvement efforts (8
years)

* Followed trends in amendment rates and defect fractions

— Evaluated specific interventions
— Sorted case-by-case root causes of amendments
— Audited the ongoing accuracy of the classification scheme

Meier FA, et al. Adv Anat Pathol. 2011;18(5):406-413
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Tracking and Improvement

- Real time editing of amendments led to the
following:

« Amendment rates

— initially increased 4.8 - 10.1 per 1000
— after LEAN decreased to 5.6 per 1000

« Defect fractions changed with intervention

— Misinterpretation 18 2 3%
— Misidentification 16 2 9 %
— Specimen defects variable (2 2 11 - 5%)

— Other defects 64 = 83% 54



Sources of Defect Discovery

« QOutside review, confirming consults
« Second opinions (internal and external)
 Clinician, staff, patient discovery

« Clinical follow-up or correlation with subsequent
specimens

« Conference review

QA casereviews (targeted vs random)
« Cancer registry review

 Clinical trial review/central lab review
 Billing review

 LUCK



T —
Reporting of Amendments

 Clinicians must receive timely amended reports
— Misinterpretations and misidentifications
* Direct communication with clinician (document it!)
— Electronic messaging vs phone?
* Report must be easily understandable and clearly
state what was changed

— What was the prior diagnosis

— Acknowledge amended status in diagnostic line
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Key Question — Benefits Outweigh Costs?

Productivity

Quality
“Hidden” costs

Return on investment (RO




