
INVITED REVIEW

Morphologic Features of Conventional Squamous Cell Carcinoma
of the Oropharynx: ‘Keratinizing’ and ‘Nonkeratinizing’
Histologic Types as the Basis for a Consistent Classification
System

Rebecca D. Chernock

Received: 14 January 2012 / Accepted: 22 February 2012 / Published online: 3 July 2012

� Springer Science+Business Media, LLC 2012

Abstract Morphologic assessment is one of the most

basic tools that pathologists use to classify tumors. Human

papillomavirus (HPV)-related squamous cell carcinoma of

the oropharynx has unique morphologic features that can

be readily recognized under the microscope. Yet, these

features are not widely recognized or uniformly reported.

In our practice, we group oropharyngeal squamous cell

carcinomas into ‘nonkeratinizing’, ‘nonkeratinizing with

maturation’, and ‘keratinizing’ histologic types. The

‘nonkeratinizing’ type has a very strong association with

HPV, while the ‘keratinizing’ type has a weaker associa-

tion with the virus. ‘Nonkeratinizing with maturation’ is

intermediate but much more closely related to the ‘non-

keratinizing’ type. This classification system parallels that

of sinonasal and nasopharyngeal squamous cell carcinomas

where nonkeratinizing squamous cell carcinomas are

widely recognized histologic variants. This review will

discuss this classification system and its utility in routine

clinical practice.
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Introduction

Routine histologic evaluation of patient specimens is one of

the most basic tools that pathologists use to characterize

disease processes. Currently, oropharyngeal squamous cell

carcinomas (SCCs) are morphologically classified by the

World Health Organization (WHO) into well, moderately,

and poorly differentiated groups with separation of less

common, but distinct, histologic variants such as adeno-

squamous carcinoma, basaloid squamous cell carcinoma,

and verrucous carcinoma, among others, from the larger

group [1]. Over the past decade, however, it has become

increasingly recognized that the majority of human papil-

lomavirus (HPV)-related SCCs of the oropharynx also have

unique histologic features that can be recognized micro-

scopically, although these tumors are not currently classified

as a unique subtype of SCC in the current WHO classification

of head and neck tumors [2–6]. Furthermore, identification

of these morphologic indicators of HPV infection can aid a

pathologist in clinical practice in many different ways, for

example, in the triaging of cases for further HPV testing, and

may be particularly useful in settings where ancillary testing

is not available (such as resource-limited practices or intra-

operative frozen sections).

Histologic Typing: ‘Keratinizing,’ ‘Nonkeratinizing’

and ‘Nonkeratinizing with Maturation’

The majority of HPV-related oropharyngeal SCCs have a

‘nonkeratinizing’ appearance, while HPV-unrelated tumors

are typically ‘keratinizing.’ Microscopically, HPV-related

‘nonkeratinizing’ tumors tend to form large nests that have

pushing borders with little stromal response, frequent

mitoses and often central comedo necrosis. The cells are

ovoid to spindle-shaped with indistinct cell borders and

have hyperchromatic nuclei that lack prominent nucleoli.

Squamous maturation is either absent or is limited (Fig. 1a,

b, c). In contrast, non-HPV-related ‘keratinizing’ SCCs are
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typically composed of infiltrative nests with prominent

stromal desmoplasia. The tumor cells are polygonal with

distinct cell borders and more abundant, eosinophilic cyto-

plasm. Squamous maturation is diffuse (Fig. 2a, b, c, d).

In some cases, tumors have histologic features of both

‘keratinizing’ and ‘nonkeratinizing’ SCCs. When tumors

have at least some areas with definitive ‘nonkeratinizing’

morphology but also have significant (greater than 10%

tumor surface area) squamous maturation (‘keratinizing’

features), we refer to them as ‘hybrid’ or ‘nonkeratinizing

SCCs with maturation’ (Fig. 3a, b). ‘Nonkeratinizing SCCs

with maturation’ also have a strong association with HPV

but the virus is slightly less frequently detected than in

purely ‘nonkeratinizing’ tumors [2, 7].

In our experience, ‘nonkeratinizing’ is the most com-

mon histologic type of oropharyngeal SCC. Approximately

50% of oropharyngeal SCCs are ‘nonkeratinizing,’ while

25% are ‘keratinizing’ and another 25% are ‘nonkerati-

nizing with maturation’ [2, 7]. However, the frequency of

these histologic types may vary in different patient

populations.

While we prefer to classify oropharyngeal SCCs as

‘keratinizing,’ ‘nonkeratinizing’ and ‘nonkeratinizing with

maturation,’ the terminology that has been used in the

literature is quite variable. HPV-related tumors have

alternately been described as ‘basaloid,’ ‘basal-like,’

‘poorly-differentiated,’ as well as ‘nonkeratinizing’ [4, 5, 8].

The term ‘basaloid’ and ‘basal-like’ have been used pri-

marily because HPV-related tumors typically have a ‘blue

cell’ appearance reminiscent of the basal cell layer of

squamous epithelium. However, basaloid squamous cell

carcinoma is itself a defined, rare histologic variant that is

not necessarily a virally-driven tumor, but which may be

HPV-related when arising in the oropharynx [4, 9, 10].

Furthermore, the morphology of basaloid squamous cell

carcinoma as defined by Wain et al. [11] is distinct from

‘nonkeratinizing’ SCC (see article to follow by El-Mofty

SK). Therefore, we believe that the term ‘basaloid’ should

be avoided when describing HPV-related ‘nonkeratinizing’

tumors to avoid confusion with that specific variant,

especially since HPV-negative basaloid squamous cell

carcinoma may be associated with a particularly poor

prognosis [9, 10]. Likewise, use of the term ‘basal-like’

may cause confusion with other diagnostic entities with

similar names such as cutaneous basal cell carcinoma and

basal cell adenocarcinoma of salivary gland origin. ‘Poorly

differentiated’ is also a misleading term both because

‘keratinizing’ SCCs may be poorly differentiated as well,

and more importantly because ‘poorly differentiated’

implies to the clinicians treating the patients a more

primitive and potentially more aggressive tumor type.

This is simply not fitting (and actually is paradoxical) for

Fig. 1 Low (a 100X), medium (b 200X) and high (c 400X) power

images of ‘nonkeratinizing’ squamous cell carcinoma. There are large

nests of tumor cells that have pushing borders with little stromal

response and central comedo necrosis. The cells are ovoid to spindle-

shaped with indistinct cells borders and have hyperchromatic nuclei

that lack prominent nucleoli. Squamous maturation is minimal
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HPV-related tumors, which have consistently been shown

to have better patient survival [12, 13]. Therefore, we

believe histologic grading of squamous cell carcinoma

should be limited to conventional ‘keratinizing’ type SCC.

The variability in terminology that has been applied to

HPV-related tumors clearly indicates a need for a consis-

tent classification system for these conventional oropha-

ryngeal SCCs. A uniform classification system would

enhance communication both among pathologists and with

clinical colleagues taking care of the patients. We feel that

the terminology of ‘keratinizing,’ ‘nonkeratinizing,’ and

‘nonkeratinizing with maturation’ best reflects the histo-

logic features of these tumors without implying inaccurate

prognostic information or creating confusion with other

distinctly different diagnostic entities that may also occur

in the oropharynx.

Histologic Types and Human Papillomavirus

The correlation of ‘nonkeratinizing’ morphology in the

oropharynx with HPV infection is very strong. In a large

study of 239 oropharyngeal SCCs, only 1 out of 125

(\ 1%) of the ‘nonkeratinizing’ tumors was both p16

negative (defined as less than 50% of cells with nuclear and

cytoplasmic staining) and negative for HPV by DNA ISH

[7]. HPV was undetectable (by DNA ISH and PCR) in 13

(10.4%) additional ‘nonkeratinizing’ tumors that were p16

positive [7]. In other words, the HPV DNA detection rate

was approximately 88.0% by ISH or PCR, and the p16

positivity rate was approximately 98.4% in ‘nonkeratiniz-

ing’ oropharyngeal SCC. In contrast, only 12 of 58 (20.7%)

‘keratinizing’ oropharyngeal tumors were HPV positive

and 11 of 58 (19.0%) were p16 positive [7].

Fig. 2 Low (a 100X), medium (b 200X) and high (c, d 400X) power

images of ‘keratinizing’ squamous cell carcinoma. There are infiltra-

tive nests of tumor cells with prominent stromal desmoplasia. The

tumor cells are polygonal with distinct cell borders and more

abundant, eosinophilic cytoplasm. Keratin pearls are present. Squa-

mous maturation is diffuse even in poorly differentiated tumors that

lack keratinization (D)
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‘Nonkeratinizing with maturation’ tumors were interme-

diate with an HPV detection rate of 73.5% (36/49) and a

p16 positivity rate of 83.7% (41/49) [7]. These results are

summarized in Table 1. Similarly, high p16 positivity rates

in ‘nonkeratinizing’ and ‘nonkeratinizing with maturation’

tumors were also seen in another study examining the use

of histologic typing in routine clinical practice [14]. Bio-

logic activity of the virus found in these tumors has been

confirmed not just by p16 immunohistochemistry but also

by RNA ISH, which has detected transcriptionally active

HPV in approximately 97% of ‘nonkeratinizing’ SCCs

[15]. Not surprisingly, ‘nonkeratinizing’ morphology, like

HPV and p16 positivity with which it is strongly correlated,

is also strongly associated with better patient survival [2].

Whether histologic classification adds any additional

prognostic information beyond that of HPV and/or p16

status is uncertain.

The reason that the majority of HPV-related oropha-

ryngeal SCCs display ‘nonkeratinizing’ morphology is not

known. It is possible that virally-induced molecular genetic

changes account for this phenotype. It has been suggested

that the interaction of HPV oncoproteins with cell cycle

mediators results in the uncoupling of cell proliferation

from cell maturation. Another, unproven theory is that

these tumors mimic the morphology of normal tonsillar

crypt epithelium from which they are derived [16]. HPV-

related oropharyngeal SCCs have a predilection for the

palatine and lingual tonsillar crypt epithelium. Normal

tonsillar crypt epithelium shows less squamous maturation

than surface squamous mucosa and often is heavily infil-

trated by lymphocytes (Fig. 4a). Like normal tonsillar

crypt epithelium, ‘nonkeratinizing’ SCC also lacks signif-

icant squamous maturation and often shows a pronounced

host lymphocytic response (Fig. 4b). Therefore, it may be

that ‘nonkeratinizing’ SCC is an indicator of tonsillar crypt

origin, which, in turn, reflects preferential HPV infection at

this site. This theory could also explain why not all HPV

infected tumors have ‘nonkeratinizing’ morphology—it

may be that HPV infection can occur, albeit less frequently,

in surface epithelium and contribute to carcinogenesis of a

subset of ‘keratinizing’ SCCs as well.

‘Nonkeratinizing’ Squamous Cell Carcinoma of Non-

Oropharyngeal Head and Neck Subsites

‘Nonkeratinizing’ morphology is not exclusively seen in

the oropharynx but is rare at most other head and neck

Table 1 Relationship between

morphology and HPV DNA and

p16 status adapted from a large

study of oropharyngeal

squamous cell carcinomas [7]

a p \ 0.001 for both p16 and

HPV status compared

‘keratinizing’ type
b by DNA ISH or PCR

Biomarker ‘Nonkeratinizing’a

125 (53.9%)

‘Nonkeratinizing with maturation’a

49 (21.1%)

‘Keratinizing’

58 (25.0%)

p16

Positive 123 (98.4%) 41 (83.7%) 11 (19.0%)

Negative 2 (1.6%) 8 (16.3%) 47 (81.0%)

HPV statusb

Positive 110 (88.0%) 36 (73.5%) 12 (20.7%)

Negative 13 (10.4%) 13 (26.5%) 46 (79.3%)

Fig. 3 ‘Nonkeratinizing squamous cell carcinoma with maturation’

has both areas with features of ‘nonkeratinizing’ squamous cell

carcinoma (a 400X) as well as areas of ‘keratinizing’ squamous cell

carcinoma (b 400X). The latter comprises greater than 10% of the

tumor
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sites. We have not observed ‘nonkeratinizing’ tumors in the

oral cavity, larynx or hypopharynx (except by direct

extension from an oropharyngeal primary). Nonkeratiniz-

ing squamous cell carcinoma does occur in the nasophar-

ynx (referred to as nonkeratinizing differentiated

carcinoma) where its association with Epstein-Barr virus is

well documented. More recently, HPV-positive squamous

cell carcinomas with nonkeratinizing morphology have

also been reported in the nasopharynx [17, 18]. However, it

appears that many of these tumors may actually represent

oropharyngeal primary tumors masquerading as nasopha-

ryngeal carcinomas. Singhi et al. (2012) found that 4 of 45

nonkeratinizing nasopharyngeal carcinomas (9%) were

HPV-positive/EBV-negative [17]. On retrospective review,

3 of these 4 cases involved the oropharynx and the 4th case

did not have available staging information [17]. Thus, it

seems most likely that these HPV-positive tumors actually

arose in the oropharynx with extension to the nasopharynx.

Maxwell et al. (2009), also reported 4 HPV-positive/

EBV-negative nonkeratinizing SCCs in the nasopharynx

but did not comment on presence or absence of oropha-

ryngeal extension [18]. While the possibility of rare HPV-

positive tumors truly arising in the nasopharynx cannot be

entirely excluded, it seems that given its close proximity to

the oropharynx, most may represent extension from the

latter. Nonkeratinizing squamous cell carcinoma also

occurs in the sinonasal tract (sometimes referred to as

cylindrical cell, transitional or Schneiderian carcinoma)

where it is thought to arise from the transitional or

Schneiderian mucosa of the sinonasal tract. A significant

proportion of these do in fact appear to be HPV-related [19,

20]. Like HPV-related oropharyngeal SCC, HPV-positive

nonkeratinizing sinonasal SCCs also appear to have better

patient outcomes [20]. Both nonkeratinizing SCC of the

sinonasal tract and nasopharynx are recognized as distinct

histologic subtypes by the World Health Organization [21].

Clinical Utility of Histologic Typing in Oropharyngeal

SCC

Morphologic separation of oropharyngeal SCC into ‘kera-

tinizing,’ ‘nonkeratinizing’ and ‘nonkeratinizing with

maturation’ types has potential diagnostic utility. p16 is

often used as a surrogate marker or initial screening test for

HPV-related oropharyngeal tumors. Since ‘nonkeratiniz-

ing’ morphology is virtually synonymous with p16 posi-

tivity, one may reasonably conclude that p16 testing is

unnecessary in this histologic group. p16 negative ‘non-

keratinizing’ SCC of the oropharynx is quite rare and at

this point its significance is uncertain. Furthermore, in an

interobserver agreement study, no tumor that was classified

as ‘nonkeratinizing’ by any of the six pathologists was p16

negative, suggesting that the designation of a tumor as

‘nonkeratinizing’ is a reliable indicator of p16 expression,

at least among head and neck pathologists [14].

There are other scenarios where histologic classification

may be useful. In resource-limited practices there may be

limited access to techniques such as immunohistochemis-

try, in situ hybridization, or PCR, which are commonly

used to perform HPV specific testing. In this situation,

morphologic classification may serve as a surrogate indi-

cator of an HPV-related tumor. However, ancillary testing

may not be available in some situations even at institutions

where ancillary testing is routinely performed or is acces-

sible, making histologic classification beneficial here as

well. For example, small biopsy material may have insuf-

ficient tissue remaining in the paraffin block for additional

studies and ancillary studies are not typically available at

the time of intraoperative frozen section evaluation. We

have encountered cases where recognition of ‘nonkerati-

nizing’ morphology on intraoperative frozen section was

Fig. 4 Normal tonsillar crypt epithelium (a 400X) and ‘nonkerati-

nizing’ squamous cell carcinoma (b 400X) both show little squamous

maturation and infiltration by lymphocytes
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clinically useful. For example, patients with HPV-related

oropharyngeal SCC often present with lymph node

metastases to the neck and the primary tumor may be

occult. In the setting of an occult primary SCC, it is cus-

tomary at our institution to perform endoscopic examina-

tion of the upper aerodigestive tract mucosa with biopsy

and intraoperative frozen section of any suspicious areas

with particular attention to the oropharyngeal tonsillar

tissue. In one such case, a patient was known to have a p16

positive ‘nonkeratinizing’ SCC metastatic to a neck lymph

node. Intraoperatively, a suspicious lesion on the epiglottis

was biopsied and submitted for frozen section which

showed a ‘keratinizing’ SCC. Because of the histologic

discrepancy between this tumor and the lymph node

metastasis, the search was continued and a second separate

tumor, this time with ‘nonkeratinizing’ morphology, was

eventually identified and considered to be the more likely

origin of the histologically similar nodal metastasis. The

patient had two separate primary SCCs. Without histologic

characterization, the first tumor could have been easily

considered the primary and the second tumor overlooked.

Similarly, recognition of ‘nonkeratinizing’ morphology

may be quite useful when faced with a metastasis outside

of the head and neck that is of uncertain primary site. It

can be the first clue that the metastasis might be of

oropharyngeal origin and this knowledge can be used to

effectively guide a panel of immunostains, if needed.

Furthermore, in patients who have a known history of

oropharyngeal ‘nonkeratinizing’ SCC and subsequently

present with a solitary pulmonary SCC, the question

often arises whether the SCC in the lung represents a

new primary or a metastasis from the prior head and

neck SCC. Morphologic evaluation can be very useful

since, in our experience, ‘nonkeratinizing’ SCC is rare in

lung primary tumors, and, thus would most likely rep-

resent a metastasis.

The question remains—can ‘nonkeratinizing’ oropha-

ryngeal SCC be recognized by pathologists in routine

clinical practice? Since this is not currently a widely rec-

ognized or specific WHO recognized histologic subtype of

oropharyngeal SCC, the presence or absence of ‘nonkera-

tinizing’ features are not routinely described by patholo-

gists. Nevertheless, it seems likely that the distinction

between ‘keratinizing’ and ‘nonkeratinizing’ can be made

in clinical practice, particularly since this parallels in many

ways the accepted WHO classification of sinonasal or

nasopharyngeal carcinomas. The previously mentioned

interobserver study among six head and neck pathologists

did find good agreement in the diagnosis of ‘keratinizing’

and ‘nonkeratinizing’ oropharyngeal SCC, although

agreement was poor for ‘nonkeratinizing with maturation’

tumors [14]. This suggests that further education/awareness

is needed to achieve more consistent classification.

Summary

We believe that recognition of ‘nonkeratinizing’ morpho-

logic features, a strong indicator of HPV infection in oro-

pharyngeal SCC, is important and, thus, a need for

consistent terminology in describing these tumors exists.

Morphologic classification is a useful adjunct that does not

necessarily replace ancillary HPV testing but may reduce

the need to perform p16 immunohistochemistry on a sig-

nificant subset of cases (‘nonkeratinizing’ tumors). Histo-

logic classification may also provide valuable information

in certain settings, particularly when HPV testing is not

immediately available. For these reasons, we hope that

classification of oropharyngeal SCCs as ‘nonkeratinizing,’

‘nonkeratinizing with maturation,’ and ‘keratinizing’ his-

tologic types is adapted into clinical practice and becomes

recognized by the WHO as representing distinct tumor

subtypes.
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