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Head and Neck Cutaneous Squamous Cell 
Carcinoma

• Cutaneous squamous cell carcinoma (cSCC) is 
the second most common malignancy in the 
world.

• The head and neck is the most common site for 
cSCC

• Rising incidence in areas with:
– Increasing aging population
– High ultraviolet exposure



• Nearly 14% of HNcSCC seen in a Dermatology 
Department are ‘high-risk’ (NCCN guidelines) due to the 
presence of: 
– invasion of the subcutaneous tissues and/or
– perinerual invasion (PNI)



• A significant proportion develop local recurrences 
and approximately 5% develop regional metastases. 

• Treatment requires highly morbid surgery followed by radiotherapy



Unmet Need

• Early identification of patients most likely to 
develop recurrence in the form of perineural 
extension or metastases is not currently possible.
• There are no second line systemic therapies for 

conventional treatment failure. 
• Underfunded and under researched



Aims

• To investigate: 
– Differences in gene expressions between: 
• HNcSCC with focal perineural invasion that does not 

progress and HNcSCC with extensive perineural 
invasion. 
• Never metastatic HNcSCC and metastatic HNcSCC

The Ultimate Goal: Develop A Cost Effective Testing Panel That 
Can Be Applied To All Primary HncSCC To Identify Those Most 

Likely to Progress



Methods: Cohort 
1. High risk HNcSCC cases that 
never progressed (N= 23)

2. High risk HNcSCC with 
perineural 
spread/perineural 
recurrence (N= 11)

3. High risk HNcSCC with 
metastases (N=25)



Methods: Technology 
• 2mm diameter tumour cores 

from FFPE tumour blocks
• RNA extraction using Qiagen 

DNA and RNA FFPE kit 
• Nanostring: PanCancer 770 gene 

panel
• Analysis using nSolver package



Results

• Cohort Details: 
– M>F (4:1)
– Median age 73 years
– All of the patients with perineural recurrence and 

metastases received radiotherapy
– Survival: 
• Deaths due to disease: 6
• Deaths due to unrelated causes: 4
• Alive without disease: 15



Perineural Invasion: Differential Expression Between No PNI, 
Focal PNI and Extensive PNI 

Fold Change > 3
P<0.01



Differential Gene Expression Between No PNI and Focal PNI

Trend in upregulation of genes in Focal vs No PNI- but did not achieve statistical significance



Differential Gene Expression Between No+ Focal PNI and 
Extensive PNI

Significant upregulation in 34 and downregulation in 3 genes in extensive PNI



Differential Gene Expression Between Focal and Extensive PNI

Significant upregulation in 5 and downregulation in 1 genes in extensive PNI



Checking for Confounding Factors: Amount of Tumour and 
Nerve Tissue in the Samples



Genes of Interest
• Upregulated: 
– Genes associated with calmodulin, thromboxanes

and matrix metalloproteinases

• Downregulated: 
FGFR3 (genetic mutations described in cSCC

and gastrointestinal tract associated more 
frequently in tumours showing PNI. 



Differentially Expressed Genes between- Primary HNcSCC
and Metastatic HNcSCC
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Differentially Expressed Genes between- Sun Exposed 
Skin (SES), Primary HNcSCC and Metastatic HNcSCC

15

12.5

10

7.5

5
SES Primary Metastasis

Lo
g2

 c
ou

nt
s





Never Metastatic Primary Metastases

Genes of Interest: UPar
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Future Directions

• Validation using immunohistochemistry in 
retrospective cohorts. 

• Development of clinical trials for prospective
validation

• Correlation with treatment targets.
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