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Abstract The great majority of HPV-related carcinoma of
the oropharynx is nonkeratinizing squamous cell carcinoma.
More recently, an increasing number of squamous cell car-
cinoma variants that are HPV positive are being reported in
the oropharynx, as well as in other head and neck sites. As a
result, several clinical and pathologic questions have
emerged. Importantly, questions raised include whether the
virus is biologically active and involved in the pathogenesis
of these tumors, and whether there are clinical implications
with regard to patient outcome and treatment modality
changes that may be needed in HPV-related variants.
Examples of HPV-related squamous cell carcinoma variants
that will be addressed here include: basaloid squamous cell
carcinoma, undifferentiated carcinoma, adenosquamous
carcinoma, papillary squamous carcinoma, and small cell
carcinoma. Some investigations have suggested a favorable
prognosis in some variants, analogous to that of the con-
ventional nonkeratinizing (basaloid) carcinoma, while oth-
ers showed poorer outcome. So far, the number of studies on
this subject is limited and the number of cases evaluated in
each investigation is few. Because of this, it is prudent at this
stage not to alter management protocols as a result of iden-
tification of HPV in these variants and to await additional
studies.
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Introduction

The greatt majority of HPV-related squamous cell carci-
noma of the oropharynx show nonkeratinizing morphol-
ogy, as described in detail in other parts of this monograph.
Rarely, however, HPV-positive squamous cell carcinoma
of the head and neck exhibits variant morphologic features.
In extraoropharyngeal head and neck anatomic sites, con-
ventional SCC variants are usually unrelated to HPV while
in the oropharynx they are more likely to be HPV positive.
There is a general conception that HPV positivity is asso-
ciated with a favorable patient outcome regardless of the
morphologic type. Identification of HPV as a causative
agent in these variants is, therefore, not merely of academic
interest but rather of potential clinical significance in the
determination of the patients’ outcome and in the selection
of proper treatment modalities. In the case of carcinoma of
the uterine cervix, it is uncertain whether the morphologic
variant adenosquamous carcinoma (AdSC) has a better or
worse survival rate than conventional SCC. Some studies
report a poorer prognosis [1-3] while others find the
prognosis to be equal [4—6]. Cervical AdSC is HPV-related
in up to 95 % of the cases [7], consequently outcome dif-
ferences between HPV-positive and -negative AdSC are
difficult to investigate. In the head and neck however, this
type of investigation may be less challenging because
HPV-negative variants are more readily available. Never-
theless, studies on the prognostic significance of HPV-
positive SCC variants in the head and neck are few, and the
number of cases studied is limited. Some of these studies
show evidence to suggest that specific HPV-related
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morphologic variants may have a favorable outcome,
similar to HPV-positive conventional nonkeratinizing
SCC, which is better than in the case of HPV-unrelated
ones [8—10]. Yet, other studies suggest that some variants,
such as small cell carcinoma, are associated with a rather
poor prognosis.

Examples of SCC variants that were shown to be HPV-
related and will be discussed here include: Basaloid squa-
mous cell carcinoma (BSCC) [8, 9], undifferentiated car-
cinoma (UDCA) [10], AdSC [11], papillary squamous
carcinoma (PSCC) and small cell carcinoma. It is of
importance to emphasize that the mere detection of HPV
DNA in the tumor cells is not in itself evidence of a
causative relationship. An etiologic role for HPV in these
SCC variants should be established by a distinct molecular
profile in the tumor cells caused by transcriptional activa-
tion of the virus genome.

Basaloid Squamous Cell Carcinoma

In the upper aerodigestive tract, BSCC is rare variant of
conventional SCC. It occurs more commonly in the hypo-
pharynx and larynx and less frequently in the oropharynx.
Like SCC, the tumor is typically associated with traditional
risk factors like tobacco smoking and alcohol abuse. It is

generally considered a high-grade malignant neoplasm with
poor prognosis. Microscopically, a biphasic pattern, defined
by Wain et al. [12], characterizes BSCC. The tumor shows a
basaloid component intimately associated with elements of
keratinizing SCC. The basaloid cells are small, crowded with
hyperchromatic round nuclei and scant cytoplasm. They
form sheets and lobules that produce a “jigsaw puzzle”
growth pattern with cystic spaces containing PAS-positive
myxoid material. Stromal hyalinization may be present. The
squamous component is either surface SCC or severe dys-
plasia in addition to focal abrupt squamous differentiation
within the basal cell areas (Fig. 1). These microscopic fea-
tures are distinct from, but may be confused with, those of
NK SCC as described elsewhere.

Chernock et al. [8], using in situ hybridization (ISH) for
HPV DNA and p16 immunohistochemistry investigated the
prevalence of high-risk HPV in 28 cases of BSSC of the
head and neck. Twelve cases (43 %) were identified in the
oropharynx and 16 (57 %) in the larynx and/or hypophar-
ynx. Nine (75 %) of the oropharyngeal BSCC cases and
none of those in the larynx/hypopharynx were HPV-related
(p < 0.0001). HPV-positive tumors affected younger
patients (p < 0.02). However, no significant statistical
difference in patients’ sex, tumor stage, treatment modality
or length of follow-up was observed between HPV-positive
and -negative tumors. HPV-positive tumors correlated

Fig. 1 Basaloid squamous cell carcinoma (BSCC): a Closely packed
basaloid cells forming closely opposed sheets and lobules and
producing a “jigsaw puzzle” appearance. A microcystic, cribriform-
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like pattern is also observed. b Higher magnification. Conventional
keratinizing squamous cell carcinoma components both separate
(c) and intermingled (d) with the basaloid elements
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Fig. 2 BSCC: In situ hybridization (ISH) for high-risk HPV DNA
showing punctuate blue nuclear staining (a). A pl6 immunohisto-
chemical stain showing strong and diffuse reactivity (b)

positively with pl6 overexpression (Fig. 2) but negatively
with p53 expression. Overall survival (OS) was better for
patients with HPV-positive tumors (p < 0.05), with 86 %
of patients alive at 3 years compared with 53.3 % of
patients with HPV-negative BSCC.

Similar results have also been reported by Begum and
Westra [9] in a study of 53 cases of BSCC of the head and
neck. Twenty-one cases (40 %) arose in the oropharynx
and 32 (60 %) were from non-oropharyngeal sites. HPV16
was detected in 16 of 21 (76 %) oropharyngeal tumors but
only in 2 (6 %) of non-oropharyngeal sites. HPV-positive
tumors were also strongly positive for pl6 immunostain.
OS of patients with HPV-positive tumors was significantly
better than in the case of patients with HPV-negative
tumors (p < 0.0001).

Undifferentiated Carcinoma
In the head and neck, UDCA is best recognized in the

nasopharynx where it is referred to by a variety of names,
including lymphoepithelioma, nasopharyngeal type UDCA,

and nonkeratinizing UDCA (WHO type III). Microscopi-
cally, identical carcinomas are also identified in the parotid
gland and in the oropharynx. The salivary gland tumor is
known as lymphoepithelial carcinoma. UDCA of the naso-
pharynx has a strong etiologic relationship to Epstein-Barr
virus (EBV) [13]. The tumor is distinctly radiosensitive and
is known to have better prognosis than conventional squa-
mous cell carcinoma of that anatomic site (WHO type I)
[14, 15]. EBV is also known to play an important role in the
etiology of salivary gland lymphoepithelial carcinoma in
endemic sites such as Southeast Asia [16] but not in other
parts of the world. On the other hand, UDCA of the oro-
pharynx has recently been shown to be predominantly HPV-
related [10, 17].

The microscopic features of oropharyngeal UDCA are
indistinguishable from those of the nasopharyngeal type, as
defined by the WHO [18]. The tumors are composed of solid
sheets, trabeculae, nests and single neoplastic cells inti-
mately intermingled with lymphocytes and plasma cells. The
epithelial tumor cells are large with indistinct cell borders
forming a syncytium (Fig. 3). The nuclei are round to oval
and vesicular with large central nucleoli. HPV DNA was
identified in these tumors by PCR and ISH. Evidence for
biologic activity of the virus was demonstrated by pl6
immunohistochemical over-expression (Fig. 3) [10, 17].

Of 38 published cases of oropharyngeal UDCAs, 25
were in the tonsils, 5 in the base of tongue, 1 in the soft
palate, and 7 in the oropharynx NOS. The patient’s ages
ranged from 37 to 85 years with an average of 54 and
59 years, between the two studies. The majority (73-80 %)
of the patients were male and 81-86 % of the patients had
N2-N3 nodal disease at presentation [10, 17] (Table 1).

Overexpression of pl6 by immunohistochemistry was
demonstrated in 100 % of the cases in one study [17] and by
88 % in the other [10], while HPV DNA was detected in 86
and 88 % of the cases, respectively. EBV was not identified
in any of the cases in either study [10, 17]. The 3-year OS was
55 %, while the disease-specific survival (DSS) was 100 %
[10], and no tumor recurrence was observed during a median
follow-up period of 23 months [17] (Table 1). The patient’s
outcome in HPV-positive UDCA of the oropharynx is gen-
erally favorable and comparable to that of the conventional
HPV-related squamous cell carcinoma.

Adenosquamous Carcinoma

Adenosquamous carcinoma (AdSC) is a rare variant of
SCC. In the head and neck, it occurs most commonly in the
larynx and, in descending frequency, the oral cavity, sin-
onasal tract, oropharynx and hypopharynx [11]. As defined
by the WHO, it is an aggressive neoplasm originating from
the surface epithelium and is characterized by biphasic
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Fig. 3 Undifferentiated (lymphoepithelial) carcinoma of the oro-
pharynx. a Low-power view showing undifferentiated epithelial cells
forming a syncytium and intermingled with lymphocytes and plasma

Table 1 HPV-related undifferentiated carcinoma of the oropharynx

cells. b Higher magnification showing tumor cells with large vesicular
nuclei and prominent nucleoli. ¢ Strong and diffuse p16 immunore-
activity. d Positive ISH for high-risk HPV DNA

References N M:F Average age Y N+ (%) plo+ (%) HPV+ (%) DSS (%)
Singhi et al. [17] 22 8:3 54 86 100 86 100
Carpenter et al. [10] 16 7:1 59 81 88 88 100

N+ lymph node metastasis, DSS disease specific survival

pattern of differentiation comprised of SCC and true ade-
nocarcinoma [18]. In a review of 93 cases of AdSC of the
head and neck, Masand et al. [11] reported an age range of
22-87 years and a male-to-female ratio of 6:1. The local
recurrence rate in these cases was 36 %. Regional metas-
tasis was 47 % and distant metastasis 25 %, with the most
common sites of metastasis being the lung, skin, liver,
kidney and bone in descending order.

Microscopically, the main feature is true adenocarci-
noma and conventional SCC occurring in close proximity
but not intermingled. The SCC can either be in situ or
invasive. The adenocarcinoma occurs in the deeper parts of
the tumor. It consists of tubular, ductal, and glandular
structures. Intra-luminal and intracellular mucin may or
may not be identified (Fig. 4).

The relationship with HPV was investigated in 18 cases
of AdSC of the head and neck by ISH for high-risk HPV
DNA and E6 and E7 RNA, as well as by pl6 immuno-
histochemistry [11]. Of the 18 cases, 8 were from the
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larynx and hypopharynx, 4 from the oral cavity, and 3 each
from the oropharynx and nasal cavity. Two oropharyngeal
and one nasal AdSCs were HPV-related, as documented by
p16 overexpression and positive E6 and E7 RNA ISH. Two
additional cases from the larynx/hypopharynx were posi-
tive for HPV DNA ISH. They were, however, negative for
pl6 and E6/E7 RNA ISH, and thus not considered to be
etiologically related to a biologically active virus. Both of
the HPV-related oropharyngeal AdSC were alive and dis-
ease-free at 103 and 24 months, respectively. However, the
patient with HPV positive nasal AdSC died with disease
after 4.5 months. Among patients with HPV-negative
tumors, 43 % died of disease.

Similarly, a recent review of AdSC of the head and neck
showed that patients” outcome was generally poor. Of 93
patients, 36.5 % died of their disease, while 35.9 % had
local recurrence, 47.4 % regional metastasis, and 24.7 %
distant metastasis [11]. Based on the very limited number
of HPV-related AdSC cases studied, there is a suggestion
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Fig. 4 a Morphologic features of adenosquamous carcinoma illus-
trating biphasic pattern: a squamous cell carcinoma in the upper part
of the figure and adenocarcinoma inferiorly. b Higher magnification
showing glandular structures of adenocarcinoma

that HPV-positive tumors, particularly in the oropharynx,
may have a more favorable prognosis.

Papillary Squamous Cell Carcinoma

Papillary squamous cell carcinoma (PSCC) is a poorly
understood variant of SCC of the upper aerodigestive tract
that is often confused with other exophytic mucosal malig-
nancies, such as verrucous carcinoma (VC) and squamous
cell carcinoma with verrucous features (SCCVF). The latter
two entities are characterized by excessive keratinization
and are broad based. VC does not exhibit cellular atypia
while SCCVF does. As defined by the WHO, PSCC is
characterized by a predominant papillary growth pattern
with thin fibrovascular cores covered by immature basaloid
cells or dysplastic cells with minimal or no keratinization
[18]. The relationship of HPV to PSCC of the upper aero-
digestive tract has, so far, not been well studied.

Carcinomas with papillary growth pattern are known to
occur in the uterine cervix and other genital sites, including
the penis, vagina, and vulva [19-22]. Several morphologic
patterns are described, including PSCC, warty (condylo-
matous) SCC, and VC. High-risk HPV, particularly type
16, is most commonly associated with the PSCC of the
cervix and with warty carcinomas of the penis, vagina, and
vulva. Warty carcinoma is described as a papillary tumor
with acanthosis, hyperkeratosis and parakeratosis, and
common keratin plugging. The most conspicuous feature is
the presence of zones of koilocytic atypia with large nuclei
and perinuclear halo as well as frequent binucle-
ation, multinucleation, mitosis, and apoptosis [20, 22, 23].
Interestingly, HPV4 warty/condylomatous type papillary
carcinoma has not been reported in the upper aerodigestive
tract. A very limited number of studies so far have inves-
tigated the prevalence and significance of HPV in PSCC of
the head and neck [24-26]. Using ISH and PCR, Suarez
et al. [24] found HPV in 4 and 5 of 14 total cases,
respectively, while Jo et al. [25] found that 15 of 31 cases
of PSCC of the head and neck were both p16 and HPV ISH
positive. The majority of those (11 cases) were oropha-
ryngeal. In neither of these two studies was patient out-
come, between HPV-positive and -negative tumors,
adequately investigated.

In a recent study [26], we reviewed 48 cases of PSCC of
the head and neck, including 7 in the oral cavity, 19 in the
oropharynx, and 22 in the larynx. Two morphologic types
were identified: (1) a keratinizing (K) type, in which the
dysplastic epithelium showed maturation trend with mini-
mal surface parakeratin; and (2) a nonkeratinizing (NK)
type, in which the papillac were covered with immature
basaloid cells (Fig. 5). An HPV relationship was identified
by p16 immunoreactivity, HPV ISH, and E6 and E7 mRNA
ISH in a number of tumors (Fig. 5). The majority of these
were found in younger patients, occurred more commonly
in the oropharynx, had NK morphology, and were less
likely to be p53 positive (Tables 2, 3). None of the HPV-
related tumors showed warty/condylomatous morphology.

DSS was favorable in all cases. The 5-year DSS for
pl6-positive and pl6-negative cases was 80 and 70 %,
respectively. No statistically significant difference in OS, DSS
or disease-free survival (DFS) was found regarding tumor site,
morphologic type, or HPV relationship (Table 3). However, a
trend towards better DFS was seen in patients with pl6
positive/HPV positive tumors.

Small Cell Carcinoma
An association between HPV and neuroendocrine carci-

noma of the oropharynx has been shown in two recent
studies [27, 28]. Bishop and Westra [27] found that 5 of 9
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Fig. 5 Papillary squamous cell carcinoma: a Keratinizing type, the
dysplastic cells show maturation with minimal parakeratin formation.
b Nonkeratinizing type with immature basaloid cells. ¢ Strong and

Table 2 Papillary squamous cell carcinoma, distribution by site,
morphologic features and HPV relationship

Site (n) NK P16+ (%) P53+ (%)  RNA ISH+
(%) (%)
OP(19) 684 684 21.1 777
Oral (7) 143 143 714 25
(p=0012)  (p=0028) (p=0.040)
Larynx 9.0 136 68.2 214
(22) (p = 0.0005) (p=0004) (p=0.020)

OP oropharynx, NK nonkeratinizing morphology

cases of oropharyngeal small cell carcinoma (poorly dif-
ferentiated neuroendocrine carcinoma) were HPV-related.
In 4 of these cases, the tumors were associated with con-
ventional HPV-related SCC. All 5 tumors were pl16-posi-
tive by immunohostochemistry and HPV-positive by ISH.
All cases showed a characteristic neuroendocrine immu-
nophenotype, including reactivity to synaptophysin and/or
chromogranin and CAM 5.2 and were negative for CK 5/6.
Three of the 5 patients died within 15 months of diagnosis
(mean 10 months) with widely disseminated disease. Such
outcome is in sharp contrast to the typical HPV-related
nonkeratinizing SCC which is associated with a 3-year
survival rate of up to 80 % [29]. Kraft et al. [28] reported
8 oropharyngeal neuroendocrine carcinomas that were HPV-
related. Disease recurrence occurred in 5 of 6 patients with
available clinical follow-up, with 3 developing metastasis to
bone, lung, pleura, adrenal gland, and pancreas.

diffuse p16 immunoreactivity. d Positive ISH for high-risk HPV DNA
(blue nuclear staining)

HPV-related small cell carcinoma of the oropharynx
shares common features with small cell neuroendocrine
carcinoma of the uterine cervix. Both are associated with
high-risk HPV, commonly coexist with non-small cell
squamous cell carcinoma, and share the same aggressive
clinical behavior with early distant metastasis and poor OS
[27, 28, 30, 31].

Discussion

The majority of HPV-related SCC of the oropharynx
exhibits a characteristic microscopic appearance, typically
a non-keratinizing squamous cell morphology [31-33]. The
neoplastic cells show an immature basaloid appearance and
are mitotically active. That phenotype is not limited
to oropharyngeal sites but it is also observed in other
HPV-related tumors in the sinonasal tract, larynx, cervix
and other anogenital sites [34-36]. The exact molecular
mechanisms underlying the expression of this specific
histopathologic phenotype are not clear. It is possible that
interactions between HPV oncoproteins and cell cycle
mediators may play a role. It is known that high-risk HPV
early proteins, particularly E6 and E7, through their inter-
ference with Rb and p53 functions, lead to cell cycle
progression, cell immortalization, prevention of apoptosis,
and essentially uncoupling of proliferation and maturation
Chromosomal instability is another property of HPV
oncogenesis. It is likely that additional mutations may be

Table 3 P16 positive and negative papillary squamous cell carcinoma; distribution by age, microscopic features, p53 reactivity and patient

outcome
Number (%) AgeY K (%) NK (%) P53+ (%) P53— (%) 5 year OS (%) 5 year DSS (%) 5 year DFS (%)
M
P16+ 17 (34) 57 4 (23) 13 (77) 2 (12) 15(88) 52 80 58
p<0.0001 p<00001 p<00002 p<0.0002 (NS) (NS) (NS)
P16— 31 (66) 63 28 (90) 3 (10) 22(71) 9(29) 54 73 48

K keratinizing squamous cell carcinoma, NK nonkeratinizing squamous cell carcinoma
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responsible for the development of those rare microscopic
variants.

As the numbers of reported HPV-positive head and neck
SCC variants are increasing, particularly in the oropharynx,
it is of importance to establish a causal relationship between
the virus and the tumors and to show that the virus is actually
a “driver” rather than “passenger”. Currently, the number of
cases of SCC variants with established HPV relationship is
still limited. Based on a limited number of studies, there is
some evidence to suggest that variants such as BSCC,
UDCA, and PSCC may have similar favorable prognosis as
the conventional NKSCC. On the other hand, HPV-related
small cell carcinoma has been shown to be associated with
early distant metastasis and poor OS. It is thus too early to
reach a definite conclusion regarding the biologic behavior
of HPV-related SCC morphologic variants. The detection of
HPYV in these tumors should not be used, at this time, as a
justification for considering less intensive multimodality
therapy.
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