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Molecular Testing in Oncology 
Solid Tumors 

Samples
• Formalin-fixed paraffin embedded tissue 
• Cytology (smears, cell block)
• Liquid biopsy

Material quality
• Formalin fixation – crosslinking of DNA 
• Alcohol fixed tissue

Avoid
• Heavy metal fixatives (B5)
• Acidic fixatives (Bouin’s)
• Decalcifying solutions (HCl based)



Solid tumor testing – sample selection

Review of pathology records, review of H&E slides 

What to test - Primary vs. metastasis?
For most biomarkers, metastatic tumor is preferred, but 
primary tumor is also adequate 

Testing of recurrence - in cases of acquired resistance 



Solid tumor testing – sample selection

CAP Accreditation Program. Molecular Pathology Checklist. 



Solid tumor testing – sample selection

CAP Accreditation Program. Molecular Pathology Checklist



Solid tumor testing –
Assessment of sample adequacy 

Material quantity
• DNA, RNA, number of cells
• Requirements depend on the test 
• Sufficient material for diagnosis ≠

sufficient material for testing
Tumor content 

• % of tumor cells 



Solid tumor testing –
Assessment of sample adequacy 

MOC31

Carcinoma of unknown primary

Sufficient material for diagnosis ≠ sufficient material for testing

Mucinous adenocarcinoma with signet ring cells



Inadequate/insufficient samples - QNS

CAP Accreditation Program. Molecular Pathology Checklist



Assessment of tumor content 

Tumor percentage  
is NEVER  100%

Tumor cells

Bystanders

Lymphocytes
Fibroblasts



Tumor content vs. Mutant allele fraction  

• Biomarkers 
- Oncogenes
- Tumor suppressor genes

• Heterozygous complement

• Sensitivity of the assay 
5% (10% of tumor cells)
20% - minimal acceptable 

tumor content

% of mutant DNA = Tumor percentage / 2



Assessment of tumor content 

Arch Pathol Lab Med—Vol 137, November 2013



Assessment of tumor content 

Modern Pathology (2014) 27, 168–174



Assessment of tumor content 

Virchows Arch (2017) 470:21–27



Assessment of tumor content 

Arch Pathol Lab Med, in Press 



Tumor enrichment  strategies

Selection of the best tumor-rich block
Dissection of the tumor 



Tumor enrichment  strategies



Tumor enrichment  strategies
Samples challenging to dissect 



Tumor enrichment  strategies

Morlote D et al. Am J Clin Pathol, 152 (1):27



Future of tumor enrichment 

Rosenberg et al. PLoS One. 2016; 11(3): e0151775.

Immunohistochemical labeling of target cells 
Transfer of the labeled cells onto the 
polymer film using light energy - DNA 
extraction 

Several-fold increase in mutation allele 
fraction detection



Tumor enrichment  strategies
How do we circle?

For FISH For MDL

## ng of DNA and 
% tumor required

## of  tumor 
cells required



Tumor viability

• Viable tumor preferable
• Testing partially necrotic tumor can be attempted in the 

absence of viable alternative

SOX10

NRAS, Exon 3 
c.182 A>G p.Q61R

17% AF 



Tumor viability

KRAS G12D, 36% AF

KRAS G12D, 31% AF

Courtesy of Dr. Russell Broaddus



What to test - FFPE vs. cytology?

Cytology specimens –
smears, cell blocks

Superior tissue/DNA 
preservation compared to FFPE 

Arcila ME et al Acta Cytol. 2012;56(6):632-5



What to test - FFPE vs. cytology?

Cytology smears enriched in 
tumor compared to core biopsy

Modern Pathology (2017) 30, 499–508

Images, courtesy of Dr. Roy-Chowdhuri



Sample triage 

Combination of FFPE 
and cytology material 

Prioritize testing if 
material is limited



Sample triage 

Combination of FFPE 
and cytology material 

Prioritize testing if 
material is limited

FNA - smears

Core biopsy/ cell block



Solid tumors - Summary

• Pre-testing specimen selection 
• Review of H&E cut with the unstained slides for MDL
• Evaluation of overall material quantity
• Evaluation and documentation of the tumor content
• Sample distribution and test prioritization 



Questions ???
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