
Technical aspects of molecular 
pathology, the importance of 

the pre-analytical phase 

Jacques Van Huysse, AZ Sint-Jan Brugge



Overview

•Guidelines

• Examples

•Decalcification

• Tumour % 

•Conclusions



Preanalytical Practices Precision Path—Compton et al. Arch Pathol Lab Med—Vol 143, November 2019



Fixation

• Buffered formalin 10% 

• (4% formaldehyde)

• pH 6,8-7,2

• Crosslinks between proteins and proteins and 
between proteins and nucleic acids

• Preservation of the secondary protein structure

• Carcinogen



Fixation
• Influenced by

• The type of tissue
• The amount of tissue versus the amount of fixative
• Temperature

• Delayed or to short fixation
• Autolysis
• Insufficient cross linking
• Alcoholic (coagulative) fixation at dehydration

• Over fixation
• Too much cross linking



Fixation

https://www.leicabiosystems.com/en-be/knowledge-pathway/fixation-and-fixatives-2-factors-influencing-chemical-fixation-
formaldehyde-and-glutaraldehyde/
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ER IHC

Goldstein et al, Am J Clin Pathol, 2003



van Seijen, M., Brcic, L., Gonzales, A.N. et al. Impact of delayed and prolonged fixation on the evaluation of immunohistochemical staining on lung carcinoma 

resection specimen. Virchows Arch 475, 191–199 (2019). https://doi.org/10.1007/s00428-019-02595-9



The Journal of Molecular Diagnostics, Vol. 15, No. 5, September 2013



Wong et al. BMC Medical Genomics 2014, 7:23



Clinical Chemistry 61:1 (2015)



Clinical Chemistry 63:9 (2017)



Wong et al. BMC Medical Genomics 2014, 7:23



Nucleic Acids Research, 2019, Vol. 47, No. 2



Nucleic Acids Research, 2019, Vol. 47, No. 2



Clinical Chemistry 61:1 (2015)



2000 2006 2011 2014 2015 2016 2017 2018 2019 2020 2021 2022

0/1 1/2 1/1 0/1 1/1 1/1 1/3 2/3 6/6 14/15 38/38 480/492



Modern Pathology (2016) 00, 1–11Decalcification in breast cancer pathology, Schrijver et al



If decalcification is required for processing, EDTA based

decalcification methods and/or minimizing decalcification times is 

recommended.

Acid based decalcification was associated

with significantly higher failure rates than non-decalcified 

samples for both DNA (29.1% vs 3.7%) and

RNA (67.4% vs 30.8%)

1711 consecutive formalin-fixed paraffin embedded 

samples were evaluated by CGP during routine

clinical care via DNA and RNA sequencing, using a hybrid-

capture next-generation sequencing assay

(FoundationOne®Heme).

https://www.sciencedirect.com/journal/blood


Smits et al Modern Pathology (2014) 27, 168–174

The estimation of tumor cell percentage for molecular 

testing by pathologists is not accurate



Smits et al Modern Pathology (2014) 27, 168–174



• The average difference between lowest and highest estimated

percentage was 66%

• The widest range of interobserver variation was observed for

samples with dense or scattered lymphocytic infiltrates or with

mucinous stroma.

• Estimations were more accurate in cases with a low percentage of 

tumor cells.

• Macrodissection of the most homogeneous area in the tissue 

reduced inter-laboratory variation.















Take home message

• Tissue is the issue (still)

• Everything starts with a good HE

• Proper handling of the primary sample is crucial 

• Respect cold ischemia time and duration of fixation
• Use buffered formalin only
• If decalcification is necessary, EDTA based 

decalcification is recommended
• Use standardized and validated methods
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