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Morphologic diversity in human
papillomavirus-related oropharyngeal
squamous cell carcinoma: Catch Me If

You Can!

James S Lewis Jr
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As the human papillomavirus (HPV)-related oropharyngeal squamous cell carcinoma epidemic has developed in
the past several decades, it has become clear that these tumors have a wide variety of morphologic tumor types
and features. For the practicing pathologist, it is critical to have a working knowledge about these in order to
make the correct diagnosis, not to confuse them with other lesions, and to counsel clinicians and patients on
their significance (or lack of significance) for treatment and outcomes. In particular, there are a number of pitfalls
and peculiarities regarding HPV-related tumors and their nodal metastases that can easily result in
misclassification and confusion. This article will discuss the various morphologic types and features of HPV-
related oropharyngeal carcinomas, specific differential diagnoses when challenging, and, if established, the

clinical significance of each finding.
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It is now well-established that human papilloma-
virus (HPV) is responsible for a large fraction of
oropharyngeal squamous cell carcinomas (SCC),
particularly in the United States and Europe.! Many
have termed the increase in HPV-related orophar-
yngeal SCC as an epidemic.??® There are numerous
clinical, biological, epidemiological, molecular, and
morphologic features that are unique to these
tumors,*% such that it is almost misleading to term
it as a variant of head and neck SCC. It is probably
more accurate to think of these as completely unique
tumors, in a category of their own. Most major
publications, textbooks, and practice guidelines now
clearly separate oropharyngeal from oral (and other
anatomic subsite) SCCs, and staging systems are
beginning to differentiate HPV-related tumors from
others. These are all reflections of the growing
appreciation of the differences in biology, morphol-
ogy, and clinical features.
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Among its many effects on clinical practice, the
oropharyngeal HPV epidemic has put pathologists at
the forefront of diagnosis and recognition of these
unique tumors, which are much less clinically
aggressive than conventional head and neck SCC,
and which are beginning to be managed differently.”
Tumor morphology in HPV-related oropharyngeal
SCC is diverse,®? interesting, and unique amongst
head and neck tumors (Table 1), partially because of
the peculiar anatomy of the oropharynx, and partially
because of the way HPV-related oropharyngeal SCCs
begin in the tonsillar crypts, spread to the neck
nodes, and progress once they have metastasized.
There are a number of diagnostic pitfalls because of
unusual morphology, actually. HPV-related SCCs can
look poorly differentiated even in their most prog-
nostically favorable forms, metastasis-capable lesions
can look like in situ carcinoma, cystic nodal
metastases can mimic benign cysts including the
occasional presence of cilia, and oropharyngeal
small-cell carcinomas can look very much like
SCCs.210 Slight misinterpretations of the morpholo-
gic features and their significance are commonplace
in current surgical pathology practice. Much like the
Frank Abagnale character, who in real life and in the
play and movie Catch Me If You Can mimicked many
different people and professions he knew almost
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nothing about, HPV-related carcinomas frequently
appear under the microscope as something very
different than what they are. Our job as pathologists

Table 1 Morphologic spectrum of oropharyngeal squamous cell
carcinoma (SCC)

Nonkeratinizing SCC
Anaplastic and/or multinucleated tumor cells
Tonsillar crypt tumor mimicking in situ disease
Variants of SCC
Basaloid
Papillary
Lymphoepithelial
Adenosquamous
Spindle cell
Cystic cervical nodal metastases
Ciliated tumor cells
Small cell (high grade neuroendocrine) carcinoma
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then is similar to the detective Carl Hanratty: solve
the mystery and recognize the imposter for what it
really is. This article will discuss the various
morphologic types and features of HPV-related
oropharyngeal carcinomas, the corresponding differ-
ential diagnoses, and, if established, the clinical
significance of each finding.

Discussion
Common Morphologic Types of SCC

HPV-related SCCs arise from the reticulated tonsillar
crypt epithelium, which is an irregular mucosa
which has lymphocytes and basal-appearing squa-
mous cells tightly overlapping and interconnected.!!
The squamous cells of this epithelium, particularly
in its basal aspects, are immature appearing, with
high nuclear to cytoplasmic ratios and oval nuclei,

Figure 1 Normal reticulated tonsillar crypt epithelium and the most common morphologic types of HPV-related oropharyngeal squamous
cell carcinoma (SCC). (a) Reticulated tonsillar crypt epithelium (x40) (b) Nonkeratinizing SCC (x10) (c) Nonkeratinizing SCC with

maturation (x10) (d) Keratinizing SCC (x10).
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devoid of nucleoli and showing relatively prominent
mitotic activity (Figure 1a). It is perhaps not surpris-
ing, then, that most HPV-related oropharyngeal SCCs
also have an immature, ‘basal’ appearance. This was
first described in the early 2000s and was variably
termed ‘basaloid’, ‘poorly differentiated’, ‘with basal
cell features’, or ‘nonkeratinizing.’

Over the years, this has been greatly clarified by
typing of the tumors into nonkeratinizing, nonker-
atinizing with maturation, and keratinizing (or
conventional) types.?12:13 Nonkeratinizing SCC con-
sists of submucosal and lobulated tumor with large
nests that typically have smooth edges, a haphazard
arrangement, and little stromal reaction. The tumor
cells have indistinct cell borders, small to modest
amounts of eosinophilic cytoplasm, and oval to
spindled nuclei which are hyperchromatic and lack
(or have inconspicuous) nucleoli (Figure 1a). There
is brisk mitotic activity and abundant apoptosis.
Comedo-type necrosis is also common. Maturing
squamous differentiation, characterized by polygo-
nal cells with mature, eosinophilic cytoplasm,
distinct cell borders, intercellular bridges, and
keratin pearls, is frequently absent, or, if present, is
limited (by definition <10% of the tumor surface
area). Keratinizing, or conventional, SCC (Figure 1c)
is exactly that seen throughout the upper aerodiges-
tive tract. These tumors are composed of irregular,
angulated sheets and nests of tumor with infiltrative
borders, usually with prominent desmoplastic stro-
mal response. The tumor cells are polygonal with
abundant eosinophilic cytoplasm, prominent cell
borders and frequently have intercellular bridges.
True keratin formation is common, but does not have
to be present, as ‘keratinizing’ refers to the dense
cytoplasmic eosinophilia imparted by keratin inter-
mediate filaments. Such tumors can range from well
to poorly differentiated. Non-keratinizing SCC with
maturation is an intermediate group that consists of
definitive nonkeratinizing areas but that also has
maturing squamous differentiation comprising
>10% of tumor surface area. The squamous differ-
entiation is characteristically located aberrantly at
the periphery of the nests (‘reverse maturation’;
Figure 1d), and there is often artifactual clefting
around the nests, similar to that seen in basal cell
carcinomas of the skin.!3:14

Although several studies have correlated morpho-
logic features with high risk HPV status (or p16
immunohistochemical status as a surrogate marker
of HPV), showing that tumors termed ‘basaloid’,
‘poorly differentiated’, or ‘basal’ are much more
likely to be HPV-related and are prognostically
favorable in the oropharynx, nonkeratinizing SCC,
in particular, has been shown to be essentially
always related to transcriptionally-active high risk
HPV. In a large, four year study of routine practice
with 435 total patients,® nonkeratinizing SCC con-
stituted 53% of all tumors and 226 of the 228
patients were p16 positive. Of the two p16-negative
patients, one could be tested for HPV and by RT-PCR
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it was positive for high-risk HPV E6/E7 mRNA.
Nonkeratinizing SCC with maturation was usually
HPV-related as well (~92%). All p16-positive non-
keratinizing pattern tumors were positive for high
risk HPV mRNA by RT-PCR.

Several pitfalls exist here in practice. First,
although nonkeratinizing SCCs look poorly differen-
tiated, they are molecularly less complex and
clinically more favorable than keratinizing (conven-
tional) SCCs because they are HPV positive.%!® So
differentiation status, in the classic sense and defini-
tions for head and neck SCC, is not only not
indicated, it can be confusing to the clinician because
the most poorly differentiated looking tumors are the
best ones. It is likely, although unproven, that these
tumors are differentiating into the immature appear-
ing tonsillar crypt epithelial type squamous cells
which, as mentioned before, are immature looking.!!
Finally, one cannot assume that at the other end of
the spectrum, keratinizing SCC should be unrelated
to HPV. In fact, a small fraction of such tumors (~15—
25%), are transcriptionally—active HPV positive. The
best available data suggests that these patients have
the same favorable prognosis as those with tumors
that are nonkeratinizing. As such, the molecular
(HPV) status trumps the morphology when it comes
to prognosis.!2-16

The differential diagnosis for nonkeratinizing SCC
includes small-cell carcinoma and basaloid SCC.
Small-cell carcinoma, as will be discussed later, is a
high-grade neuroendocrine carcinoma, with histolo-
gic features identical to those in the lung. Recent
studies have shown that the majority of small-cell
carcinomas of the oropharynx are related to tran-
scriptionally active high-risk HPV but, unlike SCC,
do not seem to have a more favorable prognosis due
to the presence of the virus.1”~19 Keys to recognizing
them are the very high nuclear to cytoplasmic ratios
of the cells and angulated or tapered nuclei with
speckled chromatin and nuclear molding. These can
be only very subtly different from nonkeratinizing
SCC, as both have high N:C ratios and apoptosis,
mitosis, and necrosis. Seeing squamous differentia-
tion does not rule out small-cell carcinoma as they
can be mixed with SCC.2° A low threshold for
immunohistochemistry, with a panel of p40, synap-
tophysin, chromogranin, and cytokeratin 5/6, is
recommended.

Basaloid SCC, although the name sounds similar
to nonkeratinizing SCC and both have ‘basal’
appearing nuclei, is a distinct form of head and neck
SCC. It should have a very pronounced form of tight
nesting with rounded edges, a jigsaw puzzle pattern
where the nests ‘mold’ to themselves, and hyalinized
basement membrane material in and around the
nests. Nuclei are round, and necrosis and basophilic
myxoid stroma are common.?! In the oropharynx,
most are related to transcriptionally active high-risk
HPV.2223 Interestingly, in the oropharynx, it is
common to have basaloid SCC areas mixed with
nonkeratinizing SCC or even with keratinizing SCC.



HPV-related squamous cell carcinomas

JS Lewis Jr

Figure 2 Nonkeratinizing squamous cell carcinoma with areas of tumor cell anaplasia (a) and multinucleation (b) (Both panels x 40).

Anaplasia and Multinucleation

One peculiar feature of HPV-related oropharyngeal
SCC is that some tumors have marked nuclear
heterogeneity with the presence of eye-popping
nuclear pleomorphism or numerous multinucleated
cells.!® This is often focal or multifocal in the tumors
and rarely diffuse.?* Scattered single anaplastic or
multinucleated cells can be seen, but the single
definition applied in the literature to date requires at
least three anaplastic nuclei (>4 lymphocyte nuclei
wide or > ~25 microns) or three overtly multi-
nucleated tumor cells in one high-power field
(Figure 2).24 The single study?* of surgical resection
specimens showed anaplasia and/or multinucleation
in 50-60% of patients, and disease specific survival
was worse in multivariate analysis. Patients with
these changes had better prognosis than HPV-
negative tumor patients, but ~ 10 to 12 times higher
likelihood of dying of their cancers than those
patients lacking the features. Further, of the patients
who lack the changes, almost no one died of their
disease. Further study is warranted to validate these
for possible use in routine practice.

Tonsillar Crypt Carcinoma (In Situ vs Invasive)

HPV-related SCCs tend to present clinically in
different ways than other head and neck cancers. In
particular, they very frequently have nodal metastases
at presentation (as high as 80-85% of patients),3?°
while having higher rates of T1 and T2 tumors than
HPV-negative SCC and.»?527 The reason for this has
not clearly been established, but some unusual
anatomic features of the tonsillar tissue of the
oropharynx provide some clues. HPV is tropic for
tonsillar tissue, in particular, the reticulated tonsillar
crypt epithelium (Figure 1a). This epithelium consists
of irregular, drawn out invaginations of squamous

mucosa with increased numbers of basal appearing
cells intimately admixed with lymphocytes and with
the organized lymphoid tissue of the oropharynx
(specifically the palatine tonsils and base of tongue).
Electron microscopy studies of this epithelium have
revealed that the basement member is discon-
tinuous and further, that there are intraepithelial
capillaries.'>1® Biopsies of tumors and even full
resections of small tumors frequently show what
histologically appears to be nonkeratinizing SCC
in situ (Figure 3), even in the face of known nodal
metastases. This is likely because the tonsillar crypt
epithelium is a poor barrier to spread, rather than a
function of tumor aggressiveness.!®?8 HPV-related
oropharyngeal SCC frequently grows along the sur-
face of the tonsillar crypts without stromal reaction or
obvious tumor infiltration or stromal reaction.%1528
As one cannot tell histologically what is just localized
versus metastasis capable tumor, the term in situ
carcinoma of the tonsillar crypt epithelium should not
be used. Rather, the simple term ‘squamous cell
carcinoma’ should be used in this situation without
reference to invasive or not.15:28

Other Histologic Variants of SCC

Although most HPV-related oropharyngeal SCCs
have a nonkeratinizing morphology, these constitute
only approximately 80-85% of all tumors.? Numer-
ous other histologic variants of SCC occur in the
oropharynx,22:23,29-32

Basaloid SCC, as previously mentioned, and its
most strict form, consists of a very blue looking
tumor with large, rounded nests with a jigsaw puzzle
pattern of growth, hyalinized basement membrane
material in thin lines between the nests and in
nodules, foci of comedo necrosis, and often myxoid
material (Figure 4a).?! These constitute ~3% of all
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Figure 3 Focus of nonkeratinizing squamous cell carcinoma of the tonsillar crypt epithelium on a small biopsy, mimicking ‘in situ’

carcinoma (x20).

oropharyngeal SCC,? and approximately 80-90% are
transcriptionally active high-risk HPV positive.?2:23
Nonkeratinizing SCC, in contrast, tends to have
larger nests that are more irregular and haphazard.
Tumor cells are often more oval or spindled rather
than round, and there is no hyalinized basement
membrane-like material.*

Papillary SCC is also a major histologic variants in
the oropharynx (also ~3%).8:2930 Although defini-
tions vary somewhat, the WHO classifies these as
papillary if they are predominantly composed of
tumor cells on delicate papillae, thus many require
at least 50% papillary growth.?® Tumors should
consist of full-thickness dysplastic squamous cells,
and most of the time these are nonkeratinizing in
appearance with high nuclear to cytoplasmic ratios
and brisk mitotic activity (Figure 4b). The literature
shows that ~75 to 80% of papillary SCC are
transcriptionally active high-risk HPV positive.29:30

Lymphoepithelial (or undifferentiated) carcinoma
occurs in the oropharynx (approximately 2—-3%).8 Tt
has a morphology identical to that seen in nasophar-
yngeal undifferentiated carcinoma, with sheets or
sometimes singly dispersed tumor cells in a dense
lymphoplasmacytic inflammatory infiltrate
(Figure 4c). Tumor cells classically have a syncytial
appearance with ill defined cell borders and only
modest amounts of eosinophilic cytoplasm. The
nuclei are classically vesicular with thick nuclear
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membranes and prominent single macro nucleoli.
These can be very subtle, mixed in with the back-
ground lymphoid tissue of the tonsil and base of
tongue. Between 95 and 100% of such tumors in the
oropharynx are transcriptionally active high-risk
HPVpositive.3?3* In the oropharynx, they are not
related to Epstein—Barr virus.32:34

Other SCC variants occur in the oropharynx, but
they are much less common. Adenosquamous
carcinomas have punched out glandular spaces,
usually with associated mucin production, but
mixed with areas of typical SCC (Figure 4d).3% Very
few cases of adenosquamous carcinoma of the
oropharynx have been tested for high risk HPV so
no reliable fraction is known. However, the few cases
have been ~50% HPV-related.?%¢ Spindle cell
carcinomas are very uncommon in the oropharynx,
but rare transcriptionally active HPV-positive tumors
have been reported.?”:38 Verrucous carcinomas are
extremely rare in the oropharynx and literature
suggests that essentially none of the verrucous
carcinomas anywhere in the head and neck are
related to transcriptionally active HPV.3940 The best
evidence available, and the data are somewhat
limited by small numbers of patients, strongly
suggests that all types of oropharyngeal SCC,
including the variants, when associated with tran-
scriptionally active high-risk HPV, have the same
favorable prognosis.?2:23:29,30,32,34,36
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Figure 4 Major histologic variants of squamous cell carcinoma, most of which are HPV-related when arising in the oropharynx. (a)
Basaloid (x4) (b) Papillary (x10) (c) Lymphoepithelial (x20) (d) Adenosquamous (x10X).

Cystic Nodal Metastases and Ciliated Cells

Nodal metastases are very frequent and HPV-related
oropharyngeal SCC, occurring in as many as 80-85%
of patients at presentation.?> We have previously
discussed how the reticulated tonsillar crypt epithe-
lium appears to be a poor barrier to the spread of
these tumors due to its unique anatomy. A common
finding in these nodal metastases is cystic change.
This has been documented in many different studies,
by clinical, radiographic, and pathologic analysis.*!
Although non-HPV-related metastatic squamous cell
carcinomas can be cystic and necrotic, marked cystic
change with thin walls to the nodal metastases is
very highly associated with HPV-related oropharyn-
geal SCC (Figure 5). Further, the vast majority of the
cystic lymph node metastases from HPV-related SCC
have a nonkeratinizing appearance. The lining tumor
cells can range from extremely thin to an almost
single layer with a relatively bland appearance to
having markedly thick walls with hyperchromatic

and vary angulated and jumbled appearing cells with
small nests of tumor cells in the adjacent nodal
tissue. Nodal metastases with cystic change can be a
source of great confusion and difficulty for several
reasons.

Since many patients present due to their neck
masses for metastatic SCC, and since primary tumors
are often very small or are completely clinically
occult (cancer of unknown primary or CUP),*? tissue
sampling of the cystic lymph nodes is often required.
This is frequently by fine-needle aspiration, and there
is a low but non-negligible false-negative rate due to
aspirating only cyst contents with degenerating
squamous cells.**5 In addition, as p16 immunohis-
tochemistry is being used more frequently on cell
block preparations from neck lymph node metastasis
fluid, one has to be careful because degenerating
squamous cells can lose their reactivity, again
resulting in not a false negative malignancy diag-
nosis, but a false negative results for this surrogate
marker of transcriptionally active HPV. A few recent
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Figure 5 Metastatic HPV-related oropharyngeal squamous cell
carcinoma with cystic change (a) Low power showing thin tumor
lining and attenuated peripheral lymphoid tissue (x1) and (b)
High-power showing nonkeratinizing lining tumor cells with
apoptosis and mitosis (20X).

studies on neck lymph node fine-needle aspiration
patients has demonstrated this, fortunately uncom-
mon, phenomenon. 4343

Another confusing aspect to cystic nodal metas-
tases, particularly when they occur in patients in
whom clinical and radiographic evaluation does not
find an obvious primary lesion, is that they may be
mistaken as branchial cleft cysts or as carcinoma
arising in a branchial cleft cyst.*647 The latter
phenomenon is still reported today, but must be
exceedingly rare.*” In this day and age, in a cystic
squamous carcinoma in the neck surrounded by
organized lymphoid tissue should be considered
metastatic SCC until proven otherwise.

HPV-related cystic nodal metastases have also
recently been shown to occasionally have true gland
formation with mucin, to have columnar are lining
cells, and to have, on rare occasions, apical cilia
(Figure 6). In two recently published series,*849
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Figure 6 Ciliated cells (arrow) in a small primary oropharyngeal
HPV-related ciliated adenosquamous carcinoma (x40).

determining these tumors as either ‘ciliated adenos-
quamous carcinoma’ or just ‘ciliated HPV-related
carcinoma,” 10 patients were reported in whom all
had cystic neck lymph node metastases. Five of these
patients had identifiable primary lesions in the
oropharynx, most of these also showing ciliated
cells and gland formation. All patients’ tumors were
diffusely positive for p16 and were positive for high
risk HPV DNA.

Branchial cleft cysts should have an overtly benign
lining epithelium. These can express p16 by immu-
nohistochemistry, but it is usually not strong and
diffuse, typically being patchy, weaker, and more
limited to the superficial cell layers.’®%! Caution
must be exercised on fine-needle aspiration speci-
mens, however. Usually, the distinction is not
difficult as the aspirations and any subsequent tissue
resections show overtly benign squamous lining.
However, any lesion with strong and diffuse p16
immunohistochemistry should probably be tested for
high risk HPV to make sure that the lesion is not a
bland appearing metastatic HPV-related oropharyn-
geal SCC.52 Branchial cleft cyst carcinoma can occur,
at least theoretically, but very strict criteria must be
applied, including at least the following (as proposed
by Martin et al.’® and then later modified by Khafif
et al.%®): (1) location of the tumor in the anatomic
region of the branchial cleft cyst or sinus as defined
by Martin et al.>® (2) Histologic appearance of the
tumor consistent with its origin from branchial
vestiges; ie, SCC. (3) Presence of the carcinoma
within the lining of an identifiable epithelial cyst.
(4) Identification of transition from the normal
squamous epithelium of the cyst to carcinoma. (5)
Absence of any identifiable primary malignant tumor
after exhaustive evaluation of the patient. Another
modern criterion must almost certainly be lack of
diffuse p16 reactivity and lack of high-risk HPV. As
the most helpful criterion is supposed to be transition



Figure 7 HPV-related small-cell carcinoma of the oropharynx. (a)
High-power view showing irregular nests of cells with angulated,
tapered nuclei with speckled chromatin and molding (x40). (b)
Cytokeratin AE1/AE3 immunohistochemistry showing dot-like
paranuclear cytoplasmic positivity (x40).

from benign appearing squamous epithelium into
cancer, one still has to be careful with HPV-related
carcinoma metastases because they can contain
extremely bland-appearing areas of squamous lining.

Small Cell Carcinoma

Small cell (or high-grade neuroendocrine) carcinoma
is well documented in the oropharynx, albeit in
much smaller numbers than for laryngeal, sinonasal,
and oral cavity ones®* Since small-cell carcinomas of
the uterine cervix are frequently HPV-related, it
stood to reason that the same might be true in the
oropharynx. Until recently, however, this had not
been clearly investigated. Recent studies have shown
many oropharyngeal SCC to be transcriptionally
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active high-risk HPV positive.'”~1® Morphologically,
they are no different than the same tumors arising
elsewhere, with the only exception being that the
‘combined’ tumors (ie, those mixed with a conven-
tional carcinoma component) in the oropharynx are
sometimes mixed with nonkeratinizing SCC.'8

The differential diagnosis for oropharyngeal small
carcinoma includes nonkeratinizing SCC, basaloid
SCC, and adenoid cystic carcinoma. Also, rare cases
of metastatic small-cell carcinoma from the lung to
the oropharynx have been described. Small-cell
carcinoma and nonkeratinizing SCC are blue cell
tumors with high rates of apoptosis and mitosis,
although small-cell carcinoma tends to have more
necrosis. Small-cell carcinomas are more sheet-like
and SCC more nested, but the real key is cytology.
Small-cell carcinoma is composed of cells with
extremely high N:C ratios, tear drop shaped nuclei
with tapered projections, and stippled chromatin
(Figure 7). However, this can be very subtle so it is
recommended to have a low threshold for confirma-
tory immunochemistry. A recommended panel
would include TTF-1, p40, synaptophysin, chromo-
granin, and possibly cytokeratin 5/6 (online). Basa-
loid SCC has a jigsaw puzzle pattern of growth with
stromal hyaline material and round nuclei.?! Solid
adenoid cystic carcinoma is also exquisitely nested,
often with a jigsaw puzzle pattern, and almost
always has at least small foci with rounded collec-
tions of basophilic basement-membrane material
mimicking true duct formation.>® Nuclei are round
to oval, not molding to each other, and without salt
and pepper chromatin. Again, immunohistochemis-
try can be very useful in distinguishing these entities
from small-cell carcinoma.56-57

Conclusion

There are many unusual morphologic patterns seen
in HPV-related oropharyngeal carcinomas. From the
typical nonkeratinizing SCC to cystic nodal metas-
tases, ciliated cells, and small cell carcinoma, these
tumors are diverse and challenging to diagnose As
such, it is not a stretch to compare HPV-related
oropharyngeal carcinomas to the Frank Abagnale
from real life, and from the play and movie ‘Catch
Me If You Can’. He masquerades as all manner of
people he is not. We as pathologists are tissue
detectives so must, just like the detective Carl
Hanratty from the story, find and call out HPV-
related oropharyngeal carcinomas wherever and
however we find them so that they can be managed
and the destruction they can produce avoided.
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