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1 | INTRODUCTION
Head and neck squamous cell carcinomas (HNSCCs) are
prevalent and have high mortality rates that have remained
largely unchanged in the last decade. In contrast, outcomes
for many cancers have improved as a result of increased
molecular understanding and personalized management.
The persistent high mortality and clinical heterogeneity of
HNSCC supports the need for a similar analysis.
Hypopharyngeal squamous cell carcinoma (SCC) has
the poorest prognosis of all HNSCC subsites (oral cavity,
oropharynx, larynx) thought in-part due to detection at late
stages. Over two-thirds of patients with a hypopharyngeal
SCC present with stage IV disease. Five-year survival is
much worse for stage IV (22%) compared to stage 1 (63%)
and stage II (57%)." Early detection of hypopharyngeal tu-
mors is challenging due to the less accessible location and
the nonspecific nature of initial symptoms, which often
mimic common benign disorders such as laryngopharyn-
geal reflux.
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Pathogenic germline BRCA2 variants may be associated with an increased risk of
hypopharyngeal squamous cell carcinoma that is more responsive to chemoradiation

and chemotherapeutics targeting defective double-strand DNA repair.
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Analysis of risk factors for cancer may direct more com-
prehensive evaluation for patients with early stage hypopha-
ryngeal SCC. Known risk factors for hypopharyngeal SCC
include tobacco use, heavy alcohol use, Plummer-Vinson
Syndrome-associated iron deficiency anemia, and Fanconi
Anemia.'? To our knowledge, germline BRCA2 variants
have not been previously identified as a risk factor for hypo-
pharyngeal SCC and awareness previously suggested associ-
ations with SCC at other head and neck subsites is limited.
We present a case of hypopharyngeal SCC with a concurrent
germline BRCA?2 variant and bring attention to potential di-
agnostic and management implications.

2 | CASE REPORT

An 80-year-old healthy male patient with no history of to-
bacco or alcohol use presented to an otolaryngologist for
throat pain, fever, right otalgia, and right maxillary sinus ten-
derness. He had previously been identified with a pathogenic
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germline BRCA2 variant during successful management of
intraductal breast carcinoma, pancreatic adenocarcinoma,
and prostatic adenocarcinoma over 10 years prior. He oth-
erwise had a maternal history of breast cancer during the 8th
and 9th decade and two healthy adult children with germline
BRCAZ2 variant mutations. At the initial otolaryngology visit,
physical examination was normal, and he was empirically
treated for bacterial sinusitis.

On follow-up, the patient had improvement of initial
symptoms but had developed a nonproductive cough. His ex-
amination at that time was remarkable for a small pharyngeal
ulcer, and antigastroesophageal reflux therapy was started.
Subsequently, the patient underwent CT larynx without con-
trast by his Oncologist for additional workup of fatigue in
the context of ongoing otalgia, sinus tenderness, and cough.
This imaging revealed an asymmetric soft tissue prominence
at the larynx with thickening along the adjacent right hypo-
pharynx, a 1.3 cm lymph node and fat stranding at the right
carotid space. Laryngopharyngitis was diagnosed based on
repeat examination and review of imaging. A primary care
physician then obtained a noncontrast MRI for new head-
aches incidentally identifying a transglottic mass invading
thyroid cartilage with encasement of the right carotid, and
a 1.6 cm right level ITA lymph node (Figure 1). The patient
was referred to our tertiary care center for concern of hypo-
pharyngeal malignancy.

Evaluation with flexible fiberoptic laryngoscopy re-
vealed a mass at the right pharyngeal wall extending to the
right pyriform sinus (Figure 2). Ultrasound-guided needle
biopsy was attempted twice revealing acute inflammation
and keratinized squamous cell epithelium of the right piri-
form sinus, respectively. Biopsy of the right level II lymph
node showed chronic lymphocytic leukemia. A biopsy of the
right piriform sinus under general anesthesia was then com-
pleted revealing well-differentiated keratinizing squamous
cell carcinoma.

FIGURE 1
thyroid cartilage and encasing right carotid

T2 weighted axial MRI image of tumor invading right

FIGURE 2 Right piriform sinus mass extending to right
pharyngeal wall with minimal medial disruption in appearance of
glottic and supraglottic structures

A diagnostic PET/CT showed an FDG-avid soft tissue
mass centered on the right piriform sinus with extension
into the right parapharyngeal soft tissues, thyroid cartilage,
and prevertebral space to the level of the cricoid cartilage.
Chemoradiation (using weekly carboplatin and paclitaxel)
was successfully completed for the stage IVa (cT4b, cNO,
MO) disease. A twelve-week postchemoradiation PET/CT
revealed complete resolution of cancer, and the patient re-
mained disease-free at most recent 3-year follow-up.

3 | DISCUSSION

Hypopharyngeal SCCs account for <10% of HNSCCs and
are difficult to visualize at early stages.' Patients diagnosed
with hypopharyngeal SCCs are predominantly males in their
early 60 seconds with a history of smoking and heavy alco-
hol use. These risk factors are a key determinant of clinical
suspicion since tumors are associated with nonspecific early
symptoms.

BRCA?2 variants in HNSCC have been reported in the
context of genetic variants in some patients with Fanconi
Anemia, which is associated with hypopharyngeal SCC.
These patients are typically young adult females with history
of hematologic malignancies who develop HNSCCs in their
third and fourth decade.? One other truncating BRCA2 vari-
ant has been linked to hypopharyngeal SCC; however, lung
SCC is the most common with this variant and breast cancer
is rare.’ In some studies of families with a BRCA2 variant
mutations, a significant increased risk of laryngeal and pha-
ryngeal cancer has been identified.?

The exact BRCA2 variant mutation present in our pa-
tient is unknown; however, there are notable findings in
his cancer history suggesting he may carry a less-common
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variant associated with cancer at later age and sites not tra-
ditionally associated with BRCA2 mutations. Our patient
had no malignancy until his 60 seconds when he developed
intraductal breast carcinoma. He then developed stage III
pancreatic adenocarcinoma, which was resected and then
treated by oxaliplatin chemoradiation for local recurrence.
His third malignancy, stage I prostatic adenocarcinoma, oc-
curred in his late 60s and he had remained cancer-free until
presenting with hypopharyngeal SCC. Our patient’s family
history did not reveal history cancer until advanced age and
two middle aged adult children who also had a germline
BRCA?2 variant.

BRCA?2 variants can result in many cancer phenotypes due
to the complex and vital role of the BRCA2 protein in DNA
homologous recombination (HR) repair. The BRCA2 gene
is involved in the Fanconi Anemia (FA)/BRCA pathway for
double-strand DNA break repair. Variants involving the FA/
BRCA pathway have been implicated in tumor development
for both sporadic and Fanconi Anemia-related HNSCC.**
In this pathway, BRCA2 and other FA/BRCA proteins
form a complex for repair of DNA cross-links through HR.
Pathologic variants in any of the genes involved in the HR
repair complex can impair DNA repair and potentiate cancer
formation.

In addition to a potential role in hypopharyngeal SCC
development, BRCA2 variants may have management im-
plications by enhancing platinum-based chemotherapy
response in cancer cells as a result of deficient DNA re-
pair leading to increased platinum-DNA adducts.* This
mechanism has been observed in HNSCCs in vitro* and is
consistent with the excellent response to chemoradiation
observed in our patient. In other malignancies including
ovarian, prostate, and pancreatic cancers, pathogenic ger-
mline BRCA2 variants have been associated with clinically
distinct tumor phenotypes that respond better to agents
targeting the FA/BRCA HR pathway.’ Notably, our patient
demonstrated excellent response to platinum-based che-
motherapy while undergoing treatment of locally recurrent
pancreatic adenocarcinoma. He also developed prostate
cancer recurrence at the time of his hypopharyngeal SCC
diagnosis that was refractory to chemical castration and ul-
timately controlled with a PARP inhibitor, which also tar-
gets the FA/BRCA HR pathway.

4 | CONCLUSION

This case report draws attention to a potential link between
pathogenic germline BRCA2 variants and hypopharyngeal
cancer. Patients with pathogenic germline BRCA2 variants
may benefit from more intensive workup when exhibit-
ing symptoms commonly attributed to laryngopharyngitis.
Hypopharyngeal SCC associated with BRCA2 variants and
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potentially other associated HNSCCs may show increased
chemo-radio-sensitivity. Genetic screening to direct use
of platinum-based therapies, immunotherapy, and PARP
inhibitors for other BRCA2-related cancers is currently
underway suggesting similar targeted therapy potential in
HNSCC.
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