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Introduction

Head and neck squamous cell carcinoma (HNSCC) which
includes the oral cavity, oropharynx and larynx is the sixth
most common cancer worldwide with an estimated 633,000
incident cases and 335,000 deaths annually[1,2]. Human
papillomavirus (HPV) is specifically associated with
squamous cell carcinomas (SCC) of the oropharynx which
encompasses the base of the tongue, lingual and palatine
tonsils and the pharyngeal walls. This is in contrast to
conventional HNSCC which typically involve the oral
cavity proper (mostly tongue and floor of mouth) or the
larynx. The significant role of HPV in HNSCC is a rapidly
advancing area of medicine [3] and HPV-associated
oropharyngeal SCC (HPV-SCC) can now be considered a
distinct clinical entity. Currently, nearly 150 HPV types
have been identified and 120 of these have been fully DNA
sequenced [4]. HPV types 16 and 18 are the primary 'high-
risk' types that are most frequently associated with HPV-
SCC. It should be noted that HPV 16 and 18 are well
established causative agents of cervical cancer. HPV 16
accounts for the majority (87%) of HPV-positive cases of
HNSCC [1].

Epidemiology

There has been a progressive increase in the incidence of
HPV-SCC over the past two decades and the trend is
expected to continue [1,2]. Compared to conventional
HNSCC, HPV-SCC is characterized by a younger age of
onset, an association with sexual behaviors and improved
survival [1,5]. Natural history and case-control studies have
shown that cervical carcinoma is a sexually transmitted
disease and strongly suggest a similar etiology for HPV-
SCC[1,2,6]. An increased number of sexual partners is the
principal risk factor for HPV-SCC in contrast to
conventional HNSCC, for which tobacco and alcohol
remain the principal risk factors [1,2,6,7]. In case-matched
comparisons, the sexual behaviors of patients with HPV-
SCC were significantly different from those reported by
HPV-negative cases with regard to the number of lifetime
sexual partners [7]. There was a significant correlation
between increasing numbers of sexual partners and an
increased incidence of HPV-positive SCC. Studies also
suggest that alcohol and tobacco use may have synergistic
effects with HPV in HPV-SCC [7].

HPV-SCC is epidemiologically, biologically and clinically
distinct from HPV-negative tumors, and therefore has

differing clinical and prevention implications [1,2]. HPV-
induced carcinogenesis is characterized by molecular events
that are predominantly modulated through expression of the E6
and E7 viral oncogenes. E6 binds to p53 tumor-suppressor
protein while E7 binds retinoblastoma tumor-suppressor
protein (pRb) causing inactivation and stimulating their
degradation [4]. This binding is the key to the induction of
carcinogenesis.

Diagnosis

The diagnosis of HPV-SCC is made on the basis of clinical
presentation and pathology [8]. Clinically, a unilateral tonsil
(tonsillar asymmetry) or base of tongue mass should be
considered highly suspicious for HPV-SCC. Because the
carcinomas originate from tonsil crypt epithelium it is not
uncommon for patients to present with metastatic disease and
an occult primary tumor. In these cases a lateral neck mass,
representing lymph node metastasis, may be the initial sign of
disease. These neck masses are frequently cystic in nature and
histologic examination is required for diagnosis.
Morphologically, HPV-SCC has a characteristic appearance
that sets it apart from conventional HNSCC. The surface
epithelium may not demonstrate the dysplasia that is seen in
most conventional HNSCC. The tumor is composed of
invasive islands of basaloid cells that frequently exhibit central
comedonecrosis [8]. Keratinization is for the most part absent
or only focally identified [8]. HPV-SCC is usually designated
as non-keratinizing squamous cell carcinoma [8]. Ancillary
laboratory studies should be performed to confirm the presence
of HPV[9]. In-situ hybridization for high risk HPV is
acceptably specific and sensitive while immunohistochemical
staining for p16, a surrogate HPV marker, is very sensitive
[9,10].

Treatment and Prognosis

Once the diagnosis of HPV-SCC has been established,
treatment typically consists of surgery, chemotherapy, radiation
therapy or combinations thereof. HPV-SCC has been shown to
have a better prognosis when compared with conventional
HNSCC. The three-year survival rate for HPV-SCC
approaches 71% compared to 46% in conventional HNSCC
[1,5]. In other studies, HPV-SCC had a 28% reduction in the
risk of death and a 49% reduction in the risk of disease
recurrence [1,2,5]. Molecular changes, such as TP53 mutations
and epithelial growth factor receptor (EGFR) over-expression,
are thought to be associated with a worse prognosis in HNSCC.
HPV-SCCs harbor fewer TP53 mutations which may be a



prognostic factor. It has also been speculated that immune
responses to HPV antigens (E6/E7 proteins) have
contributed to superior survival rates for HPV-SCC [1,5].
The precise mechanism responsible for the more favorable
prognosis of HPV-SCC is still unclear [1].

Conclusion

HPV-SCC and conventional HNSCC are epidemiologically
and genetically distinct. Additionally, therapeutic response
and survival is more favorable in HPV-SCC. Currently
there is no single standard treatment protocol for HPV-SCC.
Continued research into the molecular mechanisms of HPV-
SCC is essential for the potential design of molecular
targeted treatment strategies and in the development of
specific treatment protocols for HPV-SCC.
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