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Abstract

L

Although there have been several reports of synchronous Human Papillomavirus (HPV)-associated tonsillar
carcinoma, no reports have shown synchronous HPV-associated Base of The Tongue (BOT) carcinoma. Here we
discuss a case of synchronous HPV-associated BOT carcinoma and review the literature concerning HPV-associated
second primary tumors. We report the case of a 59-year-old man with synchronous HPV-positive Squamous Cell
Carcinoma (SCC) of the bilateral BOT. Both BOT SCCs were positive for HPV16. The patient received concomitant
cisplatin radiotherapy, and remains disease-free at 18 months post-treatment.
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Introduction

Patients with Head and Neck Squamous Cell Carcinoma (HNSCC)
are at increased risk for Second Primary Tumors (SPTs) compared
with the general population [1]. These SPTs typically develop in
the aerodigestive tract and contribute significantly to the shortened
survival of patients treated for HNSCC [2]. SPTs are categorized as
either synchronous or metachronous SPTs, according to their temporal
relationship to the index tumor. Synchronous SPTs are identified as
occurring within six months of the index tumor, whereas metachronous
SPTs are diagnosed more than six months after diagnosis of the index
tumor. Patients with a synchronous SPT have a worse prognosis than
those presenting with a metachronous SPT [3].

In recent years, the incidence of human papilloma virus (HPV)-
related Oropharyngeal Squamous Cell Carcinomas (OPSCCs) has been
rising in Western Europe and the United States, while the prevalence of
smoking- and alcohol-induced carcinoma has been declining [4]. HPV-
associated tumors predominantly arise in the tonsillar region or BOT.
Patients with HPV-related OPSCCs have better survival than those with
HPV-negative tumors [5]. We have previously reported that Japanese
patients with HPV-associated OPSCCs have markedly superior survival
rates compared to those with HPV-negative OPSCCs [6].

Recent studies have shown that patients with HPV-associated
HNSSCs are less likely to develop SPTs [5]. However, these patients may
be at an elevated risk of developing other HPV-associated carcinomas.
Although there have been a number of recent reports of synchronous
HPV-associated tonsillar carcinomas, there have been no reports of
synchronous HPV-associated BOT carcinoma. Here we report the
case of a 59-year-old man with synchronous HPV-positive SCCs of the
bilateral BOT [7-9].

Case Report

A 59-year-old man presented with pain around the left side of the
tongue of two months’ duration. He had a history of smoking over one
pack of cigarettes per day for 24 years, and consuming approximately
350 ml of beer per day for 40 years. Fiberoptic laryngoscopy showed
tumors on both the left and right sides of the BOT (Figure 1). Initial
MR imaging showed a 38-mm mass on the left BOT and a 13-mm mass
on the right BOT (Figure 2A). Positron emission tomography (PET)/

CT scanning revealed 18F-Fluorodeoxyglucose (FDG)-avid masses on
both sides of the BOT (Figure 2B). There was no evidence of lymph
node metastasis or distant metastasis on the PET/CT scans. Biopsies
of both BOT tumors were taken and pathologic examination showed
invasive SCCs of the left and right BOT. The photographed area on the
right BOT showed a moderately differentiated squamous cell carcinoma
(Figure 3A). The photographed area on the left BOT indicated a poorly
differentiated squamous cell carcinoma (Figure 3B). Both BOT SCCs
(nuclear and cytoplasmic) were positive for P16 immunohistochemical
staining as well as for HPV16 by multiplex-PCR, which can detect 16
HPV genotypes (types 6, 11, 16, 18, 30, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59, and 66) with high sensitivity and a high degree of reproducibility
[6] (Figure 3C and 3D). The left tumor was staged as T2NOMO, and
the right tumor was staged as TINOMO. After complete staging, the
patient received concomitant cisplatin radiotherapy at a total dose of
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Figure 1: Laryngeal fiberscopic images before treatment. Right (A) and left (B)
BOT tumors can be seen (arrows).
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Figure 2: Axial T2-weighted MR images before treatment.

A) 38-mm mass on the left BOT and a 13-mm mass on the right BOT are
shown. B) Positron emission tomography (PET)/CT scans before treatment.
Bilateral BOT tumors were demonstrated and PET/CT scans demonstrated
hypermetabolic activity in the bilateral BOT.

Figure 3: Histopathologic findings of the biopsy.

Hematoxylin and eosin-stained sections of the right (A) and left (B) BOT tumors
p16 immunostaining of the right (C) and left (D) BOT tumors. High levels of p16
expression were observed in the nucleus and cytoplasm of both the right and
left BOT tumors.
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Figure 4: Laryngeal fiberscopic images after treatment. Right (A) and left (B)
BOT tumors were resolved.

68 Gy. Post-treatment, neither tumor could be detected by fiberoptic
laryngoscopy (Figure 4). Follow-up PET/CT studies obtained 2 months
after the completion of radiation revealed a complete metabolic
response. At 18 months after the completion of radiotherapy, no
evidence of recurrence or metastasis was observed.

Discussion

We herein report the case of a 59-year-old man with synchronous
SCCs of the bilateral BOT. Several reports have described patients
diagnosed with HPV-HNSCCs who subsequently developed SPTs of
the head and neck; however, the SPTs in these reports developed in
the tonsils or nasopharynx [7-9]. Our review of the literature suggests
that this is the first report of synchronous HPV-positive SCCs of the
bilateral BOT.

HPV-positive tumors are epidemiologically, clinically, and
biologically different from HPV-negative tumors. Smoking and
alcohol use are risk factors for HPV-negative SCCs. These agents are
thought to contribute to changes throughout the epithelium, and their
continued use is associated with an increased risk of SPTs. SPTs pose an
obstacle to long-term survival among patients with HNSCCs [10]. On
the other hand, recent reports have shown that HPV-positive OPSCC
patients were less likely to have SPTs [5]. Huang et al. [11] reported
that a decrease in SPTs, including prior tumors, synchronous lesions,
and metachronous SPTs (11% vs. 20%, 1% vs. 9%, and 6% vs. 13%,
respectively). Morris et al. [1] reported that, although oropharynx
index carcinoma carried the second highest excess burden of SPT
of any head and neck sub-site prior to the 1990s, it currently carries
the lowest excess burden of SPT. This is due to the lower exposure to
tobacco and younger age in HPV-positive HNSCC patients.

Patients with HPV-associated HNSSCs are less likely to develop
SPTs. However, these patients may be at an elevated risk of developing
other HPV-associated carcinomas. It has been shown that patients
diagnosed with OPSCCs are more likely to develop cervical carcinoma
than is the general population [12]. It has also reported that patients
with a history of cervical carcinoma are at increased risk of a subsequent
SPT in the head and neck region [13]. The incidence of second primary
HPV-associated carcinoma is currently unknown. Joseph et al. [8]
reported an incidence of 4% for SPTs in the contralateral tonsil of
patients presenting with an index HPV-associated tonsillar carcinoma.

The molecular mechanism underlying the development of SPTs
in the context of HPV-HNSCC remains unknown. Joseph et al. [8]
reported that in four patients with bilateral HPV-related tonsillar
carcinomas, the HPV DNA sequences derived from the index tumor
and corresponding SPT were 100% identical. They also speculated
that HPV-related tumor multi-focality can be attributed either to
independent inoculation events by the same virus, or by migration
of HPV-related cells from a single inoculation site to other regions
of Waldeyer’s ring. In our case, as HPV16 was detected in both BOT
tumor sites, the second mechanism appears more likely.

Recent meta-analysis suggests that the prevalence of HPV in cases
of OPSCC was 72.2% between 2005 and 2009 in North America and
Europe [14]. In Japan, we previously reported that the prevalence of
HPV in cases of OPSCC was 32.4% between 1998 and 2009. The rate of
tobacco consumption is also decreasing in Japan, and it is likely that not
only the prevalence of HPV-associated OPSCC, but also of synchronous
HPV-associated HNSCC may be increasing.

Conclusion

We have presented the case of a 59-year-old man with synchronous
HPV-positive SCCs of the bilateral BOT. Along with an increased
incidence of HPV-related HNSCC, synchronous HPV-associated
HNSCC may also be increasing.
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