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Preanalytical Analytical Interpretation
Operating method Choice of platform Design of controls
Ischemia Epitope retrieval Positive controls
Fixative and fixation Blocking Negative controls
Tissue processing Primary Antibody Interpretation
Paraffin embedding Diluent Critical stain indicator
Paraffin sectioning Detection system
Slide choice Chromogen
Storage Counter stain o P s s

Mounting S e

negative and positive);
specific primary Ab included
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Effects of Preanalytical Variables on the Detection of
Proteins by Immunohistochemistry in Formalin-Fixed,
Paraffin-Embedded Tissue

Arch Pathol Lab Med—Vol 135, May 2011

Kelly B. Engel, PhD; Helen M. Moore, PhD
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Table 1.

Potential Sources of Preanalytic Variation During Specimen Fixation and Processing

Prefixation

Duration and delay of temperature
Specimen size
Specimen manipulation (pathology ink)

Fixative

Formula
Concentration

pH

Age of reagent
Preparation source

Fixation

Tissue to fixative volume ratio
Method (immersion, injection, and sonication or microwave
acceleration)
Conditions of primary and secondary fixation
Movement
Light exposure
Primary container
No. and position of cofixed specimens

Postfixation
Washing conditions and duration
Storage reagent and duration
Processing

Type of processor, frequency of servicing and reagent
replacement

Tissue to reagent volume ratio

No. and position of coprocessed specimens

Dehydration and clearing

Reagent

Temperature

No. of changes

Duration (total and change-specific)

Paraffin impregnation
Type and melting point of wax
No. of changes
Duration (total and change-specific)
Method (immersion and sonication or microwave acceleration)

Paraffin sectioning

Type of blade and frequency of replacement
Frequency of servicing and wax replacement
Temperature of block during sectioning
Slide pretreatment

Water bath conditions, if used

Chemical adhesives, if used

Temperature and duration of slide drying

Storage

Temperature and duration of paraffin block storage
Temperature, duration, and manipulation of slide-mounted tissue sections

Decalcification:
Type, Time, Temperature
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Preanalytics and Precision Pathology

Pathology Practices to Ensure Molecular Integrity of Cancer Patient Biospecimens
for Precision Medicine
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Surgical procedure

Fixation delay (cold ischemia)
Specimen size

Specimen manipulation (pathology Ink)
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Surgical proceduredmpact on IHC oG




Surgical proceduredmpact
CK7/8, CAM5. 2888  CKS8, EP17
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Pencil marking of small biopsies NorhQC

Pencil pigment

~ KIM-1 reaction
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Cold ischemig time from removal to fixation

The effect of cold ischemic time on the
immunohistochemical evaluation of estrogen
receptor, progesterone receptor, and HER2

expression in invasive breast carcinoma

Isil Z Yildiz-Aktas, David ] Dabbs and Rohit Bhargava

Pittsburgh, PA, USA

Department of Pathology, Magee-Womens Hospital, University of Pittsburgh Medical Center,
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Delay in fixation: 24 hours
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Noncoagulating vs coagulating fixative

Kidney fixated in neutral buffered
formaldehyde. The structures are well

preserved.

Antigen Retrieval in Formalin-fixed, Paraffin-embedded
Tissues: An Enhancement Method for
Immunohistochemical Staining Based on Microwave

Oven Heating of Tissue Sections

SHAN-RONG SHI, MARC E. KEY,' and KRISHAN L. KALRA

..........
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Kidneyfixatedin neutral buffered formaldehyde

but too short time. The tissue display excessive
shrinkage and poorly defined cell structures.
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Detection of Changes in Imnmunohistochemical
Stains Caused by Postmortem Delay and
Fixation Time
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of immunohistochemical staining on lung carcinoma
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Effect of Delayed Formalin Fixation on Estrogen
and Progesterone Receptors in Breast Cancer
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ERBB2 detection by in-situ hybridization and
immunohistochemistry
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The effect of cold ischemic time on the
immunohistochemical evaluation of estrogen
receptor, progesterone receptor, and HER2
expression in invasive breast carcinoma

Isil Z Yildiz-Aktas, David ] Dabbs and Rohit Bhargava

MODERN PATHOLOGY (2000) 22, 1457-1467

@ 200¢ USCAP, Inc. All rights reserved 0893-3g52/ 0% $32.00

Delay to formalin fixation effect on breast
biomarkers
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[Delay in formalin fixation and HER2 testing in
gastric cancer]

[Article in Chinese]
Lixia Zeng !, Jungi Huang, Yun Ma, Yixiao Liu, Yuying Wei, Qian Zheng, Hongtao Ye 2
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Fixation
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A10% Neutral buffered
formaldehyde

AFor more than 70 years

AYou should insure enough
liquid for your sample size
(10 -20:1)

AFormaldehyde is one of
the fastest solutions
regrading tissue
penetration but one of the
slowest regarding fixation

Phasel Penetration

Protein with a

Schiff base reactive hydrogen

methylene
bridge
formation

Fast

Methylene bridge cross-link
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Fixation

Penetration time atK=3.6( B a k e roéefgient )

d = penetration in mm
K= 3,6 (Bakers coeficient )

t= time In hours

1 hour =3.6 mm

4 hours = 7.2 mm (1.8 mm/hr)

16 hours =14.4 mm (0.9 mm/hr)

64 hours = 28.8 mm (0.45 mm/hr)
256 hours =57.6 mm (0.225 mm/hr)
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CD138: Simple marker of fixation delay™
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Targets sensitive to short formaliixation / delayedime to formalin;

Target
ALK
Bcl6

BRAF
CD138
CyclinD1
MLH1

Plasmacytoma

Liver: No Fix

AT Ay

delay

Liver 16 hrs delay

Liver 48 hrs delay

Clinicalsample

Control design




Kinetic Studies of Formaldehyde Binding
in Tissue

“There is a misconception that smaller
biopsy samples will fix more quickly than
larger resection specimens and therefore
require less time in formalin.”

Kerstin G. Helander
Laboratory of Membrane Biology, Center for Ulcer Research and Education, University of California,

Los Angeles, California 90073 Bavitl G Hiicks
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Tissue processing
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Dehydration

>\

Clearing Infiltration Embedding

Drive wheel

/ Block holder

o

Specimen

Paraffin block

L =
Steel knife

Q MEDICAL LABORATORY SCIENTIST
MLS

Alcohol replaces water in
all cells

Xylene dissolves alcohol

Paraffin displaces xylene.
Specimen is now ready to
be embedded.

Too short time in formalin induces a
hybrid fixation with alcohol affecting
some antigens / targets

Solution

0:10
1:00
0:45
1:00
1:00
1:15
1:00

Formalin

Alcohol (70%)
Alcohol (96%)
Alcohol (96%)
Alcohol (99%)
Alcohol (99%)

% Alcohol (99%)
15 Histoclear
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1/3 Alcohol (99%) l 1:00
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2/3 Histoclear

1:30
2:00
0:45
1:00
1:00
1:15

Histoclear
Histoclear
Paraffin
Paraffin
Paraffin

Paraffin
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Seminoma

PMS2, EPR3947 MSHG6, EP49
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