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The total test paradigm 

άLƳƳǳƴƻƘƛǎǘƻŎƘŜƳƛǎǘǊȅ ƛǎ ǘŜŎƘƴƛŎŀƭƭȅ ŎƻƳǇƭŜȄΣ ŀƴŘ ƴƻ ŀǎǇŜŎǘ ƻŦ ǘƘƛǎ ŎƻƳǇƭŜȄƛǘȅ Ŏŀƴ ōŜ ƛƎƴƻǊŜŘΣ 
ŦǊƻƳ ǘƘŜ ƳƻƳŜƴǘ ƻŦ ŎƻƭƭŜŎǘƛƴƎ ǘƘŜ ǎǇŜŎƛƳŜƴ ǘƻ ƛǎǎǳŀƴŎŜ ƻŦ ǘƘŜ Ŧƛƴŀƭ ǊŜǇƻǊǘέ
Taylor CR. Arch Pathol Lab Med 2000; 124:945

Analytical
Choice of platform
Epitope retrieval
Blocking
Primary Antibody
Diluent
Detection system
Chromogen
Counter stain
Mounting

Interpretation
Design of controls
Positive controls
Negative controls
Interpretation
Critical stain indicator

Preanalytical
Operating method
Ischemia
Fixative and fixation
Tissue processing
Paraffin embedding
Paraffin sectioning
Slide choice
Storage

60-тл҈ 9ǊǊƻǊǎ ƛƴ ǇŀǘƘƻƭƻƎȅ ŜǎǘƛƳŀǘŜŘ ǘƻ ōŜ ǊŜƭŀǘŜŘ ǘƻ ǇǊŜŀƴŀƭȅǘƛŎŀƭΧ 



Decalcification:
Type, Time, Temperature
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Prefixation
- Surgical procedure
- Fixation delay (cold ischemia)
- Specimen size
- Specimen manipulation (pathology ink)



ElectrosurgeryςHeatimpact
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CK7/8, CAM5.2 CD10, 56C6

Surgical procedures - Impact on IHC

CK8, EP17
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Surgical procedures - Impact on IHC

CK7/8, CAM5.2 CD10, 56C6CK8, EP17

Photos by Ole Nielsen



CK, CAM5.2 simple marker of electrosurgery

Photos by Ole Nielsen HE CK, CAM 5.2



Pencil marking of small biopsies

KIM-1 (Kidney with marking) KIM-1 (Kidney without marking)

KIM-1 reaction

Pencil pigment
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Cold ischemia ς time from removal to fixation

HER2 ER

ASCO/CAP: time before fixation < 1h room temperature



Lav et nyt slide med fixeringsfigurer ςproteiner Hydrophilic 
aminoacidic radicals

Methylene bridges

Polypeptide chain

Hydrophobic amino acid

Coagulantfixation



Noncoagulating vs coagulating fixative  

Kidney fixated in neutral buffered 
formaldehyde. The structures are well 
preserved. 

Kidneyfixatedin neutral buffered formaldehyde 
but too short time. The tissue display excessive 
shrinkage and poorly defined cell structures.    



Fixation



Fixation

Å10% Neutral buffered 
formaldehyde 

ÅFor more than 70 years 

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

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

PhaseI Penetration Fast

PhaseII Binding Moderate

PhaseIII Cross-linking Slow



Fixation
Penetration time at K = 3.6 ( Bakerôscoeficient )

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

Edge

Center

Plasmacytoma
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CD138: Simple marker of fixation delay

Liver: No Fix delay            Liver 16 hrsdelay        Liver 48 hrsdelay
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Targets sensitive to short formalin fixation / delayed time to formalin;

Target

ALK

Bcl6

BRAF

CD138

CyclinD1

MLH1

p53

PD-L1

PMS2

PAX8

PRAME

TTF1

Clinicalsample

Control design
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David G. Hicks

< 24 hrs

> 24 hrs

100% formaldehyde binding after app. 25 hrs

50% formaldehyde binding after app 2 hrs



Tissue processing

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

Sta Solution Time Temp (ЈC) Mix

1 Formalin 0:10 37 Slow

2 Alcohol (70%) 1:00 37 Slow

3 Alcohol (96%) 0:45 37 Slow

4 Alcohol (96%) 1:00 37 Slow

5 Alcohol (99%) 1:00 37 Slow

6 Alcohol (99%) 1:15 37 Slow

7 ½ Alcohol (99%)
½ Histoclear

1:00 37 Slow

8 1/3 Alcohol (99%)
2/3 Histoclear

1:00 37 Slow

9 Histoclear 1:30 37 Slow

10 Histoclear 2:00 40 Slow

11 Paraffin 0:45 65 Slow

12 Paraffin 1:00 65 Slow

13 Paraffin 1:00 65 Slow

14 Paraffin 1:15 65 Slow



Seminoma
HE

Edge Center
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PMS2, EPR3947 MSH6, EP49

Center

Edge

Seminoma
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