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Abstract
Human papillomavirus (HPV)-related head and neck carcinoma (HNC) represents an important subgroup of head and neck 
cancer that is characterized by a consistent microscopic appearance and a favorable prognosis. A growing experience with 
HPV testing, however, has uncovered variants that deviate from the prototypic HPV-HNC with respect to morphology. While 
these HPV-HNCs may deviate morphologically from the prototype, they do not appear to stray far from the favorable clini-
cal outcome assigned to HPV-positive status. In effect, HPV positivity trumps traditional prognostic features predicated on 
morphology such as tumor grade and histologic subtype when it comes to predicting clinical behavior. For the diagnostic 
pathologist, the pedestrian task of tumor grading and subtyping would seem to be of little prognostic or therapeutic relevance 
when it comes to HPV-HNC. Recognition and documentation of neuroendocrine differentiation is a most notable excep-
tion. Forms of HPV-HNC have now been reported that morphologically resemble small cell carcinoma (SCC) and large cell 
neuroendocrine carcinoma (LCNEC) of other sites, and that immunohistochemically exhibit neuroendocrine differentiation. 
Despite the presence of HPV, these SCCs and LCNECs share the same aggressive clinical behavior of their counterparts 
in the lung and other sites where the high grade neuroendocrine phenotype is associated with early distant spread and poor 
overall survival. Consequently, the high grade neuroendocrine phenotype should be regarded as an aggressive form of HPV-
HNC where tumor morphology displaces HPV positivity as the most important prognostic feature.
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High grade neuroendocrine carcinomas (NECs) are usually 
encountered in the lungs, but they can arise in extrapul-
monary sites including the head and neck. In the head and 
neck, these high grade NECs most commonly arise in the 
larynx, but they have also been reported in the sinonasal 
tract, salivary glands, trachea, oral cavity and oropharynx 
[1, 2]. Like their grouping in the lungs, high grade NECs of 
the head and neck are subclassified based on their morpho-
logic features. SCC grows as nests, sheets and trabeculae 
of small anaplastic cells with a high nuclear to cytoplasmic 
ratio, hyperchromatic nuclei lacking visible nuclei, and scant 

cytoplasm (Figs. 1, 2). Tumor necrosis, abundant mitotic 
figures, and numerous apoptotic cells are consistent features. 
LCNECs are grow as nests and trabeculae of medium to 
large polygonal cells with abundant cytoplasm, coarse to 
vesicular chromatin, prominent nucleoli, and nuclear pali-
sading around the periphery of the tumor nests (Figs. 3b, 4). 
Like SCC, LCNEC exhibits a high mitotic rate, abundant 
apoptotic cells and tumor necrosis.

In 2011, Bishop and Westra first reported five cases of 
HPV-related oropharyngeal carcinomas with well-devel-
oped features of SCC [3]. The following year, Kraft et al. 
[4] reported an additional six SCCs of the oropharynx that 
were HPV-positive. These HPV-SCCs of the head and neck 
were found to share features with SCC of the uterine cer-
vix including an association with high risk HPV, expres-
sion of neuroendocrine markers by immunohistochemistry, 
and frequent co-existence with a non-small cell carcinoma 
including squamous cell carcinoma [5]. Many of the head 
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and neck cases also arose in association with a synchro-
nous or metachronous HPV-associated squamous cell car-
cinoma (Fig. 2). High risk HPV has now also been reported 
in LCNECs of the head and neck. In their report of ten 
LCNECs, Thompson et al. [6] noted the presence of high 
risk HPV in three. Two of these had arisen in the orophar-
ynx, and one in the sinonasal tract.

The finding of high risk HPV in a form of head and neck 
carcinoma that deviates from the usual appearance of HPV-
HNC is nothing new. Most HPV-HNCs arise from tonsillar 
crypts and infiltrate as sheets, lobules or ribbons of non-
keratinized squamous cells; but the list of HPV-HNCs that 

deviate from the prototype is now rather substantial. The 
entire morphologic spectrum of HPV-HNSCC includes 
variants with papillary, adenosquamous, lymphoepitheli-
oma-like, sarcomatoid, basaloid and ciliated features [7]. 
Although these phenotypic variations may be diagnostically 
relevant for the way they cause confusion with other cancer 
types, they do not appear to impact prognosis. The presence 
of HPV consistently imparts a favorable prognosis, even 
when detected in more phenotypes that have been associated 
with more aggressive behavior such as the basaloid variant 
of squamous cell carcinoma [8, 9].

Inclusion of the neuroendocrine phenotype within a 
growing list of morphologic variants of HPV-HNC may be 
more than just a pedantic exercise that carries little practical 
implications. Indeed, the opposite is true. A limited experi-
ence with HPV-SCC of the head and neck suggests that it 
shares the same aggressive clinical features of its counter-
part in the uterine cervix where the small cell phenotype has 
been associated with early distant spread and poor overall 
survival [10, 11]. In the study by Bishop, 3 of the 5 patients 
died within 15 months of diagnosis (mean, 10 months) of 
widely disseminated disease [3]. In the Kraft series, HPV-
related high grade neuroendocrine carcinoma was associated 
with progressive disease and distant spread [4]. Patients with 
HPV-LCNEC did not fare any better. The HPV-LCNECs 
reported by Thompson et al. [6] were also extremely aggres-
sive, presenting with either widely disseminated or locally 
advanced disease. Following diagnosis, two patients rapidly 
died of disease and the third directly entered hospice care. 
In effect, the aggressive behavior of these HPV-related high 
grade NECs represents a sharp departure from that typically 
expected for HPV-HNC where HPV positivity generally car-
ries an expectation of long-term survival [12, 13].

For patients with HPV-HNC, recognition of NEC and its 
distinction from HPV-related squamous cell carcinoma is 
important but not straightforward. Both tumor types share 
certain morphologic features including some degree of a 
basaloid appearance, a high nuclear to cytoplasmic ratio, 
an elevated mitotic rate, zones of necrosis and peripheral 
nuclear palisading (Fig. 3). Accordingly, a low threshold for 
immunohistochemical analysis is warranted whenever there 
is some concern of a high grade neuroendocrine component 
that cannot be reliably resolved on morphologic grounds. 
Like non-keratinizing squamous cell carcinoma, SCC and 
LCNEC are consistently cytokeratin positive (particularly 
low molecular weight cytokeratins), but the distribution of 
cytokeratin positivity in a perinuclear dot fashion suggests 
neuroendocrine differentiation. P40 and cytokeratin 5/6 are 
consistently expressed in HPV-related non-keratinizing car-
cinomas, but show loss of expression or diminished expres-
sion in high grade NECs. Markers of neuroendocrine dif-
ferentiation are routinely positive in high grade NECs, and 
are consistently negative in HPV-related non-keratinizing 

Fig. 1   HPV-related small cell carcinoma of the orophar-
ynx. The carcinoma is comprised of small anaplastic cells 
with a high nuclear to cytoplasmic ratio

Fig. 2   HPV-related small cell carcinomas of the orophar-
ynx sometimes arise in association with an HPV-related 
squamous cell carcinoma. In this example, the two compo-
nents are intermingled
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squamous cell carcinomas [14]. To enhance the sensitivity 
of this immunohistochemical approach, it is common prac-
tice to use a panel of neuroendocrine markers in an attempt 
to discern some combination of staining for synaptophysin, 

chromogranin and CD56. Insulinoma-associated protein 1 
(INSM1) is a novel transcription factor that has recently 
demonstrated excellent sensitivity and specificity for neu-
roendocrine differentiation in various anatomic sites. In the 

Fig. 3   HPV-related squamous cell carcinoma (a) and an HPV-related large cell neuroendocrine carcinoma (b). Both 
tumors grow as ribbons and lobules of basaloid cells with central necrosis and a high mitotic rate

Fig. 4   HPV-related large cell neuroendocrine carcinoma (a hema-
toxylin and eosin stain). The tumor cells are positive for the neuroen-
docrine marker synaptophysin (b) and INSM1 (b inset), and they are 

negative for the squamous marker p40 (c). An RNA in-situ hybridi-
zation assay for high risk HPV show intense hybridization signals 
within the tumor cells (d)
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thoracic cavity, for example, INSM1 demonstrates superior 
sensitivity and specificity to traditional neuroendocrine 
markers and may serve as a standalone first-line marker of 
neuroendocrine differentiation [15]. Initial observations sug-
gest that INSM1 may likewise be used for neuroendocrine 
tumors of the head and neck including SCC and LCNEC 
in a way that may renders the traditional approach using 
extended immunohistochemical panels obsolete (unpub-
lished observation).

P16 immunohistochemistry is now widely recommended 
as the detection method of choice for determining the HPV 
status of oropharyngeal carcinomas [16]. When it comes 
to high grade NECs of the head and neck, P16 staining is 
not a suitable surrogate marker for HPV. Both LCNEC and 
SCC in the lung and other sites frequently express p16 via 
mechanisms independent of viral infection i.e. inactivation 
of retinoblastoma protein (RB) [17, 18]. Given the unreli-
ability of p16 staining and the absence of any prognostic 
relevance of HPV status, there is no compelling reason to 
perform HPV analysis of high grade NECs of the head and 
neck, even for those arising in the oropharynx [19].

When our group first drew attention to an HPV-form of 
oropharyngeal SCC in 2011, we speculated that this might 
be a tumor with an incidence on the rise—a conjecture based 
on the dramatic upsurge in HPV-related oropharyngeal car-
cinoma in general over the past 2 decades [3]. Neither our 
practice experience nor the recent literature has validated 
this predicted increase in the sightings of HPV-related high 
grade NEC in the head and neck. In our large consultation 
practice, HPV-positive high grade NEC remains a rare bird, 
and the three sentinel reports cited in this paper have been 
substantiated by only a few additionally reported cases [3, 
4, 20]. HPV-related high grade NEC has been and remains 
a very rare form of head and neck cancer. It is the rarity of 
this entity along with its paradoxical behavior that places 
the unwary pathologist and clinician at risk of erroneously 
branding it as just another form of HPV-related carcinoma. 
It is not.
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