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Abstract

Background: Lung is the most common site of distant metastasis for patients with

head and neck squamous cell carcinoma (HNSCC). However, differentiating second

primary lung cancers from metastasis may be difficult for p16 negative HNSCC.

Case: We describe a case of oral cavity squamous cell carcinoma (SCC) who was

found to have lung nodule and hilar lymphadenopathy (LAD) after surgery and radia-

tion therapy. Hilar node was consistent with SCC however, it was difficult to differ-

entiate second primary lung cancer and metastasis from oral cavity SCC.

Next-generation sequencing was done for the primary oral cavity and the hilar node.

Both samples had the same type of TP53 mutation and variants of unknown signifi-

cance suggesting metastatic HNSCC. He was treated with a chemotherapy regimen

for metastatic HNSCC.

Conclusion: Molecular studies can help to differentiate metastasis from second pri-

mary lung cancers for p16 negative HNSCC.
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1 | INTRODUCTION

Head and neck squamous cell carcinoma (HNSCC) patients are at risk for

developing both lung metastasis and second primary lung squamous cell

carcinoma.1,2 P16 immunohistochemistry (IHC) can help to differentiate

themetastasis vs the second primary if the primaryHNSCC is human papil-

loma virus (HPV) related.3 However, diagnosis is more challenging for

HPV-unrelated, p16 negative HNSCC. The role of the IHC is limited to dis-

tinguish second primary lung SCC. Thyroid transcription factor 1 (TTF-1)

can be positive in 7%-10% of primary lung carcinoma, and not found in

head and neck cancer.4 An algorithm using cytokeratin 19 (CK19), matrix

metallopeptidase 3 (MMP3), and peptidase inhibitor 3 (PI3) IHC was

suggested to help differentiatemetastasis from second lung primary SCC.5

Loss of heterozygosity and TP53mutationswere found to be stable during

tumor progression in HNSCC.6 Therefore LOH and TP53 status were

suggested as markers to diagnose metastasis in retrospective studies.6-8 In

the era of molecular studies, we suggest that molecular profiling can help

to differentiatemetastasis vs the second primary for HPV negative cancers

for these cancers. Here, we present the use of comprehensive molecular

profiling in a patientwith squamous cell carcinoma (SCC) of the oral cavity.

2 | CASE REPORT

A 67-year-old male presented with an ulcer in the right ventral

tongue, approximately 2 cm in the greatest dimension. He was then
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F IGURE 1 Invasive squamous cell carcinoma involving the tongue. A, infiltrating nests of squamous cell carcinoma (H&E, ×200); B, p16
immunostain with negative staining (×200)

F IGURE 2 PET/CT showing right lung nodule A, and right hilar lymph node B. CT imaging of the spiculated lung nodule C
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found to have SCC of the tongue, which immunohistochemical

staining showed to be p16 negative. (Figure 1) He underwent right

partial glossectomy with skin graft reconstruction and selective neck

dissection, pathology was pT1N2b with negative margins and no

extranodal extension. He then received adjuvant radiotherapy. His

post-treatment positron emission tomography (PET) showed a meta-

bolic response in the neck, but a new spiculated right lower lobe mass

and hilar and subcarinal nodes were found. (Figure 2) Fine needle aspi-

ration (FNA) from the hilar node showed malignant squamous cells.

IHC demonstrated strong staining of the tumor with cytokeratin

5 and p40 and no staining with TTF-1, napsin A, and p16, Therefore

cytology was consistent squamous cell carcinoma, however unable to

exclude a second primary right lung SCC with hilar node involvement.

Next-generation sequencing (NGS) with FoundationOne was per-

formed for both primary tongue tumor and hilar lymph node.

Both specimens had the same TP53 (R273H) and BRCA2 (W563*)

mutations. The specimen from the hilar lymph node had FAT1

(Q1138*) and TERT promoter (−124C > T) mutations in addition to

TP53 and BRCA2. BRCA2 allele frequency was 50% suggesting

germline mutation. His family history of cancer included his mother

with multiple myeloma and his father with lung cancer and melanoma.

So, the patient was referred to genetics and a blood test confirmed

germline BRCA2 mutation. The variants of unknown significance

(VUS) were also identical in both specimens. (Table 1) Having the

identical TP53 mutation and VUS in both specimens was consistent

with metastatic disease from SCC of the tongue. The patient was

treated with carboplatin/5-Fluorouracil (5-FU) and cetuximab with ini-

tial partial response in lung nodule and hilar lymph node however, he

subsequently had progression with bone metastasis. He was briefly

on olaparib, and then pembrolizumab without response so he trans-

itioned to hospice.

3 | DISCUSSION

Lung is the most common site of distant metastasis in HNSCC. Given

the high incidence of second primary lung squamous cell carcinoma in

patients with HNSCC, differentiating the second primary from

TABLE 1 Genomic alterations and variants of unknown
significance found in primary tongue lesion and hilar lymph node

Tongue lesion Hilar lymph node

Genomic alteration TP53 R273H

BRCA2

W563*

TP53 R273H

BRCA2 W563*

FAT1 Q1138

TERT promoter
−124C > T

Variants of unknown

significance

JUN T239I

MYST3 I729L

NOTCH3

C1222G

RAF1 A237G

SRC K106R

SUFU R289Q

JUN T239I

MYST3 I1729L

NOTCH3 C1222G

RAF1 A237G

SRC K106R

SUFU R289Q

F IGURE 3 A suggested approach to biopsy from suspicious lung nodule or mediastinal lymph node biopsy in head and neck squamous cell carcinoma
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metastasis helps to identify the next line of treatment. Clinical fea-

tures can help to guide the treatment. Lung metastasis from HNSCC

usually presents as smoothly defined multiple lesions whereas lung

cancer is usually a single spiculated lung nodule.9 Our patient had a

spiculated lung nodule with associated hilar LAD suspicious for sec-

ond primary lung cancer. On the other hand, his lung finding was seen

within 6 months of the initial surgery and he had no tobacco smoking

or alcohol history. Recurrence risk in HNSCC is higher in the first year

of the initial treatment.10 Tobacco smoking increases the risk of the

second primary malignancies in HNSCC patients.11 However, a recent

study using the TP53 mutation status to differentiate metastasis from

second primary lung malignancies suggested that 55% of the patients

received incorrect treatments based on clinical and immunohisto-

chemical data.8 Molecular alterations in pathways affecting the cell

cycle, cell death, DNA repair mechanism, and cell differentiation are

common in HNSCC.12 Incorporation of molecular profiling of the HPV

negative HNSCC can help to distinguish second primary lung cancer

from metastasis. (Figure 3) Molecular signature with clinical presenta-

tion supporting the metastasis from HNSCC, our patient received sys-

temic treatment for metastatic HNSCC.

Interestingly, our patient had FAT1 and TERT promoter mutations

in the metastatic tumor, while they were not observed in the primary

tumor FAT1 mutation was observed in 21.7% of the HNSCC samples

in The Cancer Genome Atlas (TCGA) database.12 FAT1 is known to

have a role in cell migration and EMT.13,14 TERT promoter mutations

are common in solid tumors and associated with metastasis and poor

survival.15,16 Although the tumor heterogeneity could have played a

role in the lack of FAT1 and TERT promoter mutations in the primary

tumor; similar allele frequency with the TP53 mutation in both sam-

ples suggests the same clone with the primary tumor. As FAT1 and

TERT are both known to be associated with cell migration and metas-

tasis; the subclones with these two mutations could have been

selected following radiation to drive the metastasis. Analysis of larger

cohorts to differentiate the molecular characteristics of primary tumor

and metastasis for HNSCC might help to identify mechanisms of

metastasis.

Somatic mutations of the BRCA2 gene can be seen in up to 9% of

HNSCC.17 However, germline mutations can also be identified using

NGS.18,19 This also brings ethical considerations to share with patients

incidental findings from NGS. Our patient knew about the risk of

BRCA2 and hereditary cancer risk and since he had 50% BRCA2 allele

frequency, he consented for genetics counseling which confirmed

germline BRCA2 mutations. Germline BRCA2 mutation has been iden-

tified in SCC of the esophagus and lung.20,21 Poly (ADP-ribose) poly-

merase (PARP) inhibitors are used in ovarian, breast, and pancreatic

cancer patients with germline BRCA mutations.22-24 However, the

role of the PARP inhibitors in other solid tumors with uncommon

germline BRCA mutations is not well known. Our patient was briefly

on PARP inhibitor without response.

To summarize, the molecular signature of primary HNSCC tumor

and hilar node led to three observations in our patient: (a) Molecular

signature may help to identify metastasis from second primary lung

cancer for p16 negative HNSCC, (b) Further studies needed to

identify differences in molecular signatures of primary tumor and

metastasis of HNSCC, which may help to better understanding and

therapeutics strategies for metastasis, (c) Increased use of NGS may

increase identification of germline mutations.
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