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Upper aerodigestive tract (UADT) mucosal premalignant lesions include non-keratinizing and keratinizing
intraepithelial dysplasia. The keratinizing type of intraepithelial dysplasia represents the majority of UADT
dysplasias. Historically, grading of UADT dysplasias has followed a three tier system to include mild, moderate
and severe dysplasia. Recent recommendations have introduced a two tier grading scheme to including low-
grade (ie, mild dysplasia) and high-grade (moderate and severe dysplasia/carcinoma in situ) providing for better
consensus among pathologists in the interpretation of such dysplastic lesions. Squamous cell carcinoma is the
most common malignant neoplasm of the UADT. Several variants of squamous cell carcinoma are recognized
among which the more common types include papillary squamous cell carcinoma, verrucous carcinoma, spindle
cell squamous cell carcinoma (sarcomatoid carcinoma) and basaloid squamous cell carcinoma. Each of these
variants of squamous cell carcinoma poses diagnostic challenges and each correlates to specific therapy and
prognosis. This review details the proposed update in the grading of UADT dysplasia to a two-tiered system as
well as providing the key diagnostic features for select variants of squamous cell carcinoma.
Modern Pathology (2017) 30, S112–S128; doi:10.1038/modpathol.2016.207

Among the more common lesion types encountered
in the daily practice of head and neck pathology are
surface squamous epithelial alterations, including
reactive hyperplasia and (intraepithelial) dysplasia.
The majority of dysplastic lesions of the UADT are
the keratinizing dysplasias.1 Owing to the potential
development of invasive carcinoma from dysplasia
wholly limited to the basal (lower third) epithelial
layer in the setting of keratinizing dysplasia rather
than full thickness intraepithelial dysplasia (ie,
carcinoma in situ) as is often seen in non-
keratinizing dysplasias, there often is a lack of
consensus among pathologists in the histologic
grading of these lesions potentially resulting in
inappropriate therapy for the patient.2 In an attempt
to enhance consensus and reproducibility, a two-
tiered grading scheme has been suggested to include
low-grade dysplasia and high-grade dysplasia.3

Invasive conventional type squamous cell carci-
noma (SCC) is the most common malignancy of the
head and neck. However, there are a number of
histologic variants of SCC that are characterized by
specific histomorphologic features and/or unique

biologic behavior. The more common of these
variants of SCC include papillary SCC, verrucous
carcinoma, spindle cell squamous carcinoma (SCSC)
and basaloid squamous cell carcinoma (BSCC). This
manuscript will detail the diagnostic criteria for each
of these variants. Viral-associated head and neck
cancers including oropharyngeal HPV-associated
carcinoma and nasopharyngeal EBV-associated car-
cinoma are covered elsewhere in this monograph.

Dysplasia of the upper aerodigestive tract

Histologic criteria for the diagnosis of intraepithelial
neoplasia of the UADT include both cytomorpholo-
gic and maturation abnormalities.3 These alterations
include the proliferation of immature or ‘uncom-
mitted’ cells characterized by a loss of cellular
organization or polarity, nuclear pleomorphism
(variations in the size and shape of the nuclei),
increase in nuclear size relative to the cytoplasm,
increase in the nuclear chromatin (hyperchromasia)
with irregularity of distribution, and increased
mitoses, including atypical forms in all epithelial
layers. The dysplastic changes may or may not be
associated with keratosis and/or dyskeratosis.

The paradigm for grading epithelial dysplasia is
the one used for the uterine cervix. In the uterine
cervix the ‘classic’ or non-keratinizing form of
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dysplasia commonly occurs. The increasing grada-
tions of cervical dysplasia include mild (CIN I),
moderate (CIN II), and severe (CIN III) with the latter
representing full thickness replacement of the squa-
mous epithelium by atypical, small, immature
basaloid cells and is referred to as carcinoma
in situ (CIS). A two-tiered grading scheme (Bethesda
classification) is utilized to include low-grade squa-
mous intraepithelial dysplasia encompassing CIN I
or mild dysplasia and high-grade squamous intrae-
pithelial lesion encompassing CIN II and III or
moderate and severe dysplasia into a single
category.4 This grading scheme is reproducible and
is clinically useful.4 In the UADT, the ‘classic’ or
non-keratinizing dysplasia that typifies the uterine
cervical dysplasia is uncommon. Rather, most
dysplastic lesions of the UADT are the keratinizing
type. The criteria for evaluating keratinizing dyspla-
sias are less defined and the diagnosis of keratinizing
moderate and severe dysplasia has been imprecise
and often subjective. The definition of severe
dysplasia in the UADT, especially in the laryngeal
glottis is broader than the highly reproducible
pattern seen in the uterine cervix and includes a
microscopically heterogeneous group of lesions.2 In
the setting of keratinizing dysplasia where surface
maturation is retained with only partial replacement
of the epithelium by atypical cells, severe dysplasia
includes those lesions in which the epithelial
alterations are so severe that there would be a high
probability for the progression to an invasive
carcinoma if left untreated.

Given the complexities in the issues relative to
UADT dysplastic lesions, confusion, and misunder-
standings may occur between the clinician and the
pathologist that may result in inappropriate manage-
ment of the patient. Uniformity in terminology is
desirable so that there is a correlation between the
pathologic diagnosis and the clinical import of that
diagnosis. In an attempt to standardize the terminol-
ogy of upper aerodigestive tract intraepithelial
lesions using a grading system akin to that of the
cervical mucosa, various grading systems have been
proposed including squamous intraepithelial neo-
plasia (SIN I–III)1 laryngeal intraepithelial neoplasia
(LIN),5 and the Ljubljana classification6 with the
more recent amended Ljubljana classification.7 The
forthcoming World Health Organization (WHO)
publication of Head and Neck Tumors has proposed
a two-tiered (binary) grading system for laryngeal
dysplasia 3 as well as oral dysplasia which is
applicable for keratinizing and non-keratinizing
dysplasia although the former is overwhelmingly
the most common dysplastic type especially relative
to the larynx and oral cavity. This proposed
classification is an adaptation of similar binary
classification of uterine cervical dysplasia as well
as those of other organs systems (eg, pancreas8) and
in the UADT includes: (1) low-grade intraepithelial
dysplasia encompassing mild dysplasia and (2) high-
grade intraepithelial dysplasia encompassing

moderate and severe dysplasia/carcinoma in situ.
The rationale for this proposal is based on the risk of
progression to invasive carcinoma in association
with UADT dysplasia. Keratotic epithelium without
dysplasia carries a very low risk of developing
subsequent carcinoma with reported incidences of
from 1 to 5%.1,5,9–14 In contrast, keratotic epithelium
with dysplasia is associated with an increased risk
for the subsequent progression or development of
premalignant or overtly carcinomatous changes
varying from 11 to 18%1,5,9–14 of cases. This risk of
malignant transformation represents an increase of
from three to five times as compared to carcinoma
arising in keratotic lesions without atypia. The
potential value in grading keratotic dysplasias is
apparent from Barnes’s review of the literature 14 in
which the risk for developing invasive carcinoma in
mild, moderate and severe dysplasia was 5.7, 22.5
and 28.4%, respectively. This meta-analysis shows
no statistical difference in the progression to inva-
sive carcinoma between moderate dysplasia and
severe dysplasia justifying subsuming moderate
and severe dysplasia into a single high-grade
category.

Histopathology of Dysplasia

As previously indicated, the diagnosis of keratiniz-
ing dysplasia is often predicated on a combination of
architectural and cellular abnormalities (Table 1)
including proliferation of immature or ‘uncom-
mitted’ cells with process beginning in basal and
parabasal area (Figure 1). Architectural abnormal-
ities include irregular epithelial stratification with
elongated rete ridges extending in a downward
(bulbous) fashion into submucosa; loss of maturation
with increased cellularity in the superficial epithe-
lium (normally in mature squamous epithelium
there is a decrease in the cellularity from the basal
zone toward the keratinizing layers); crowding of
cells with loss of polarity especially in the basal zone
but may extend in as much as the whole epithelium;
These alterations often occur in the presence of
surface keratinization.

The cellular abnormalities include abnormal var-
iation in nuclear size (anisonucleosis); abnormnal
variation in the nuclear shape (ie, nuclear pleo-
morphism); increased nuclear size relative to cyto-
plasm (increased nuclear-to-cytoplasmic ratio);
nuclear hyperchromasia with irregularities in
nuclear contour; prominent nucleoli (not unique to
dysplasia and may be seen in a reactive or reparative
process); increased mitotic activity, especially away
from the basal zone involving the mid- and upper
(superficial) portions of the surface epithelium that
may include atypical forms; apoptosis and abnormal
keratosis (dsykeratosis, paradoxical maturation)
occurring in individual cells or with keratin pearls
in elongated rete ridges or in basal zone epithelium.
In the grading of UADT dysplasia, the presence of
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surface keratinization is not significant, however,
finding dyskeratotic cells, especially when increased
in numbers and found throughout the entire epithe-
lium, represents an important clue to the presence of
significant dysplasia.

There is little utility in the use of immunohisto-
chemical staining in the diagnosis of keratinizing
dysplasias of the UADT. Unlike the uterine cervical
dysplasia where p16 and Ki67 immunostaining
assists in the diagnosis,4 the same is not true of
UADT keratinizing dysplasias. With very few excep-
tions (see below), human papillomavirus (HPV) is
not implicated in the development or progression of
UADT keratinizing dysplasia rendering p16 staining
essentially useless in most cases.3 Typically, p16 is
negative or shows patchy staining even in high-grade
keratinizing dysplasia (Figure 2). Further, given the
fact that keratinizing high-grade dysplasia have
alterations limited to the basal zone (lower third)
epithelium with most (4two thirds) of the surface
epithelium composed of bland (non-dysplastic)
epithelium, there will not be an increase in the
proliferation rate in the mid- to upper zone

epithelium rendering Ki67 of little to no diagnostic
utility (Figure 2).3

The role of HPV in the development of intrae-
pithelial dysplasia of the UADT in particular the
larynx and oral cavity remains unproven. However,
recently the role of HPV in the development of select
UADT intraepithelial dysplasias has changed based
on findings transcriptionally active HPV in associa-
tion with a specific type of oral intraepithelial
dysplasia.15,16 In separate published studies, Woo
et al15 and McCord et al16 described HPV-associated
oral intraepithelial dysplasia characterized by
brightly eosinophilic compact ortho- or parakerato-
sis, epithelial hyperplasia with marked karyorrhexis
and apoptosis present throughout the epithelium
(Figure 3); surrounding cells with features of con-
ventional dysplasia; and presence of koilocytes.
These HPV-associated oral intraepithelial lesions
occur mostly in adult men on the ventral or lateral
tongue, positive for p16 (Figure 3) and high-risk
HPV.15 It should be noted that extensive HPV-related
carcinoma in situ of the UADT has been reported in
association with non-keratinizing histologic
features.17

Table 1 Morphological criteria for the classification of keratinizing dysplasia*

Low-grade dysplasia

Architectural Minimal to slightly elongated/downward extension of rete ridges

Nuclear stratification (polarity) is preserved: transition of basal cells or augmented basal/parabasal cell layer with
perpendicular orientation to the basement membrane to prickle cells horizontally oriented in the upper part

Spinous layer: spectrum of changes ranging from increased spinous layer in the whole thickness up to changes in
which prickle cells are seen only in the upper epithelial half

Basal/parabasal layer: spectrum of changes, from 2-3 unchanged layers to augmentation of basal and parabasal cells in
the lower half of the epithelium

Cytomorphologic At most minimal cellular atypia

Parabasal cells: slightly increased cytoplasm compared to basal cells, enlarged nuclei, uniformly distributed
chromatin, no intercellular bridges

Rare regular mitoses in or near basal layer

Few dyskeratotic cells present
High-grade dysplasia (encompasses moderate and severe)

Architectural Often associated with elongation of rete ridges with bulbous/downward extension

Abnormal maturation

Variable degree of disordered stratification and polarity; such changes vary from case to case including limited to
basal zone epithelium to involvement in as much as the whole epithelium

Altered epithelial cells usually occupying from half to the entire epithelial thickness

Cytomorphologic Conspicuous cellular and nuclear atypia, including marked variation in size and shape, irregular nuclear contours,
and marked variation in staining intensity with hyperchromasia

Increased nuclear-to-cytoplasmic ratio

Increased mitoses at or above the suprabasal level, with or without atypical forms

Dyskeratotic and apoptotic cells are frequent throughout the entire epithelium

Adapted from reference 3.
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Microinvasive squamous cell carcinoma
(SCC)

Microinvasive SCC (also referred to as superficial or
‘early’ invasive SCC) is a cancer that infiltrates into
the superficial compartment of the lamina propria.
As simple as this may appear, the diagnosis of
superficially invasive SCC can be subjective with no
unanimous definition among pathologists. For lar-
yngeal lesions, the most accepted definition for
microinvasive carcinoma is the presence of invasive
SCC that extends into the stroma no more than
0.5mm as measured from the adjacent (nonneoplas-
tic) epithelial basement membrane.14 A diagnosis of
microinvasive carcinoma excludes those lesions that
are restricted to the surface epithelium or carcinoma
in situ (Tis) and those carcinomas that are deeply
invasive into muscle and cartilage, and

extralaryngeal structures (T2 or greater tumors).
Also, the presence of lymph-vascular space invasion
would exclude a diagnosis of microinvasive
carcinoma.14 The clinical manifestations and appear-
ance of microinvasive SCC are similar to those of
carcinoma in situ. In the larynx, full cord mobility is
present. Any dysfunction in vocal cord mobility
(fixation) by definition means muscle invasion,
which excludes a diagnosis of microinvasive cancer.

Histologically, microinvasive carcinoma can occur
in two unrelated phases. The first is the development
from and as a continuum of carcinoma in situ. The
second is invasion from an epithelium demonstrat-
ing the absence of full thickness intraepithelial
dysplasia or CIS. In the upper aerodigestive tract,
particularly in the larynx, severe dysplasia (ie,
carcinoma in situ) is not a prerequisite for the
development of an invasive squamous cell

Figure 1 Upper aerodigestive tract dysplasia. (a) Low-grade (mild) dysplasia characterized by squamous epithelium with keratosis and
associated dysplastic cytologic changes limited in extent and limited to the basal zone including an isolated dyskeratotic cell (arrow) and
relatively flat to slightly widened rete ridges. Mitotic figures (arrowheads) are seen near the basal layer; (b) high-grade (moderate to severe)
dysplasia characterized by squamous epithelium with keratosis and readily apparent dysplastic cytologic changes involving at least two-
thirds of the thickness of the epithelium with relatively flat to slightly widened rete ridges; (c) high-grade (moderate to severe) dysplasia
characterized by the presence of markedly elongated and downwardly extending rete ridges with readily apparent dysplastic cytologic
changes involving at near complete involvement of the whole epithelium; (d) Paradoxical maturation is characterized by abnormal
keratinization and/or keratin pearl formation in the basal zone; foci of invasive carcinoma were seen adjacent to this area. (All images with
permission from Wenig BM. Atlas of head and neck pathology, 3rd edition, Elsevier; Philadelphia; 2016).
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carcinoma. Such invasive carcinomas ‘drop off’ or
‘drop down’ from the basal cell layer with the
overlying mucosa showing no evidence of dysplasia
(Figure 4). In all examples of invasive carcinoma the
invasive nests must be cytologically malignant with
dysplastic changes, dyskeratosis and mitotic figures,
including atypical forms. The tumor nests have an
irregular outline with infiltrative borders. The pre-
sence of invasive cancer generally results in stromal
induction or a desmoplastic host response that
includes edematous change immediately around
the tumor nests with granulation tissue and fibrosis.
Of note, extension of the dysplastic process to
involve the seromucinous glands is still considered
as carcinoma in situ and not invasive carcinoma.
Keratin granuloma formation is a not infrequent
finding in association with extensively invasive
squamous cell carcinomas of the head and neck in
particular with (but not limited to) oral cavity
carcinoma. The presence of keratin granuloma

formation (Figure 5) is felt to represent presumptive
evidence for the presence of invasive squamous cell
carcinoma in cases where other foci of invasive
carcinoma may not be readily apparent.

Microinvasive cancer is a biologically malignant
lesion potentially capable of gaining access to
lymphatic or vascular channels in the lamina propria
that may result in metastatic disease. For micro-
invasive carcinoma of the laryngeal glottis, several
studies have shown that the clinical significance is
similar to CIS/severe dysplasia that with appropriate
therapy (excision and/or radiotherapy) progression
of disease from a microinvasive to a more invasive
carcinoma does not occur. 18–21 This may be due to
the earlier clinical manifestations produced by
glottic cancers leading to an earlier diagnosis of
cancer before it has invaded into deeper aspects of
the larynx. Glottic microinvasive cancers are gen-
erally not associated with metastatic disease due to
the fact that the glottic portion of the larynx has

Figure 2 There is little utility in using p16 and Ki67 staining in the diagnosis of keratinizing dysplasias of the UADT. (a) p16 is usually
negative (or at best shows patchy staining) and (b) increase in the proliferation rate as seen by Ki67 staining is limited to the dysplasia
limited to basal zone epithelium.

Figure 3 HPV-associated oral intraepithelial dysplasia. (a, b) This dysplastic lesion is characterized by brightly eosinophilic compact
ortho- or parakeratosis, epithelial hyperplasia with marked karyorrhexis and apoptosis present throughout the epithelium and
surrounding cells with features of conventional dysplasia; (c) the dysplastic epithelium shows diffuse and strong p16 immunoreactivity
while adjacent non-dysplastic epithelium is p16 negative. in situ hybridization confirmation for high-risk HPV is associated with these
findings (not shown). (Slides for photography provided by Sook-Bin Woo, DMD).
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quantitatively less lymph-vascular spaces as com-
pared to the supra- and subglottis. In contrast to the
laryngeal glottis, supraglottic microinvasive carcino-
mas are associated with metastatic disease in ~ 20
percent of patients.22

Select variants of squamous cell
carcinoma

Papillary (Exophytic) SCC

PSCC represents an uncommon but distinct subtype
of head and neck SCC. The demographics for this
subtype of SCC are similar to those of conventional
SCC with the tendency to affect men more than
women, and occurring in adults with a mean age in
the 7th decade of life. PSCC predilects to the larynx,
oral cavity, oropharynx (tonsil and base of tongue)
and hypopharynx, and sinonasal tract.23–32 The
larynx is the most common site of occurrence.
Within the larynx most of these carcinomas are
located in the supraglottis followed by the glottis and
rarely in the subglottis. Laryngeal involvement
includes hoarseness and airway obstruction; less
often, dysphagia and hemoptysis may occur.

PSCCs usually arise de novo without identification
of pre- or coexisting papilloma although association
with precursor papilloma or occurrence in patients
with previous history of a papilloma at the site of the
PSCC have been reported.25 PSCC may be associated
with human papillomavirus (HPV) but histology and
subsite localization may corroborate whether HPV
may be involved. Oropharyngeal PSCCs tend to be
non-keratinizing and associated with high-risk
HPV;26,29 laryngeal and oral PSCCs tend to be
keratinizing and not associated with HPV although
may still harbor transcriptionally active virus.29
Smoking and alcohol have been linked to the
development of PSCC.

Papillary SCC is most often seen as a solitary
lesion with an exophytic or papillary growth. Tumor
size may range from 2mm up to 4 cm. Histologically,
PSCC has filiform growth with finger-like projections
and identifiable fibrovascular cores or a broad-based
bulbous to exophytic growth with rounded projec-
tions resembling a cauliflower-like growth pattern in
which fibrovascular cores can be seen but tend to be
limited to absent. Two morphologic types of PSCC

Figure 4 ‘Drop-off’ or ‘drop-down’ microinvasive carcinoma
characterized by the presence of invasive carcinoma originating
from dysplastic epithelium limited to the basal zone epithelium
while most (4 two-thirds) of the surface epithelium lacking
dysplasia.

Figure 5 Keratin granuloma formation. (a, b) High-grade intraepithelial dysplasia (top, right) without definitive foci of invasive carcinoma.
The presence of keratin granuloma formation characterized by submucosal foci of multinucleated giant cells with (arrowhead) and without
identifiable eosinophilic keratin material; (c). cytokeratin (AE1/AE3) immunoreactivity confirms the keratin granuloma and is most
helpful in example where keratin material is not readily identified by light microscopy. However, in such cases the absence of keratin
positive material (and presence of CD68 staining) precludes confirmation of keratin granuloma formation and does not support the
possible presence of invasive carcinoma.
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have been identified including non-keratinizing and
keratinizing types. The non-keratinizing type
includes papillae completely covered by immature
basaloid cells that are cytologically malignant
(Figure 6). The presence of malignant epithelium
identifies these tumors as carcinomas separating
them from papillomas. Surface keratinization is

generally limited and often absent. These tumors
tend to be p16 positive and p53 negative, and harbor
transcriptionally active HPV. The keratinizing type
includes intraepithelial cells that show maturation
with minimal surface parakeratin (Figure 7). These
tumors tend to be p16 negative and p53 positive and
tend to lack transcriptionally active virus although

Figure 6 Laryngeal papillary/exophytic squamous cell carcinoma, non-keratinizing type characterized by; (a) papillary (filiform) to
rounded (broad-based bulbous) exophytic growth; (b, c) non-keratinizing high-grade intraepithelial dysplasia involving the entire
epithelium (carcinoma in situ); (d) diffuse and strong p16 immunoreactivity.

Figure 7 Papillary squamous cell carcinoma, keratinizing type characterized by; (a) broad-based bulbous to rounded exophytic growth; (b)
high-grade intraepithelial dysplasia including the presence of cells with associated keratinization; (c) invasive carcinoma.
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some cases may be p16-positive and harbor tran-
scriptionally active HPV.

PSCCs may be entirely in situ (irrespective of size)
or show only superficial invasion. The presence of
invasion may be difficult to demonstrate in biopsy
specimens and multiple biopsies may be required in
order to establish the diagnosis. In general, on the
basis of the extent of growth with formation of a
clinically appreciable exophytic mass going beyond
the general concept of an in situ carcinoma, these
tumors should be considered as being at least
superficially invasive even in the absence of defini-
tive evidence of stromal invasion.

Differential Diagnosis

The differential diagnosis of PSCC includes laryngeal
papillomatosis (LP) and verrucous carcinoma (VC). LP
is distinguished by its bland epithelial proliferation.
Cytologic abnormalities may be seen in LP but they
tend to be focal when present but do not approach the
level of dysplasia seen in PSCC. VC is characterized by
a verrucous growth pattern with marked keratosis in
layers or tiers, absent nuclear atypia, absent mitotic
activity beyond the basal layer, and a pushing rather
than infiltrative pattern of invasion. These features
contrast with those seen in PSCC.

Verrucous Carcinoma

VC is a highly differentiated variant of SCC with
locally destructive but not metastatic capabilities
characterized by exophytic and/or warty appear-
ance, absence of epithelial dysplasia and presence of
pushing margins. VC has also been referred to as the
Ackerman tumor.33

VC affects men more than women and generally
occurs in the 6th and 7th decades of life. VC can

occur anywhere in the upper aerodigestive tract. The
most common sites of occurrence in descending
order include oral cavity, larynx, nasal fossa,
sinonasal tract, and nasopharynx.34–37 Symptoms
vary according to site. In the oral cavity, VC present
as a mass with or without pain. Hoarseness is the
most common complaint relative to laryngeal
lesions. Less frequent symptoms include airway
obstruction, hemoptysis, dysphagia. Oral cavity
verrucous carcinomas most commonly arise on the
buccal mucosa and gingiva. The most common site
of occurrence in the larynx is the glottic area.

The etiology of VC includes tobacco smoking or
chewing. A viral (human papillomavirus [HPV])
causation in the development of VC has not been
proven and at present there is no evidence support-
ing HPV as directly associated with the development
of VC.38,39 The active role of HPV is more likely as a
promoter in the multistep process of carcinogenesis
in squamous cells of the upper aerodigestive tract.
Two viral oncoproteins of high-risk HPVs, E6 and E7,
promote tumor progression by inactivating the p53
and retinoblastoma tumor suppressor gene products,
respectively, thereby disrupting cell-cycle regulatory
pathways in the genetic progression to head and
neck SCC.40

VC appear as tan or white, warty, fungating or
exophytic, firm to hard masses of varying size
measuring up to 9-10 cm in diameter. In general,
the tumors are attached by a broad base. The
histologic appearance of VC is that of a benign-
appearing squamous cell proliferation requiring the
following characteristics for diagnosis: (1) uniform
cells without dysplastic features nor mitoses; (2)
marked surface (ortho)keratinization (‘church-spire’
keratosis); (3) broad or bulbous rete pegs with a
pushing but not an infiltrative margin (Figure 8).
Lichenoid inflammation including mature lympho-
cytes and plasma cells may be prominent at the

Figure 8 Verrucous carcinoma. (a) Low magnification shows an epithelial proliferation with prominent surface verrucoid keratinization
(‘church-spire’ keratosis) and downward bulbous appearing rete ridges with extension into the underlying stroma; (b) at higher
magnification the rounded rete ridges are composed of cytologically bland appearing epithelial cells lacking dysplasia; mitotic figures
(arrowheads) can be seen but are limited to the basal zone area.
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interface of the epithelium and submucosa
(Figure 9).

The pathologic diagnosis of VC may be extremely
difficult requiring multiple biopsies over several
years prior to identification of diagnostic features
supporting appropriate interpretation. Both clinician
and pathologists should be aware of this fact. To this
end, adequate biopsy material is critical to inter-
pretation and should include a good epithelial-
stromal interface. The pathologist should not over
interpret a verrucoid lesion as a carcinoma without
seeing the relationship of the more superficial
aspects of the lesion to the underlying stroma.

Differential Diagnosis

The differential diagnosis of VC includes reactive
keratosis, epithelial hyperplasia and ‘conventional’
squamous cell carcinoma.

Proliferative verrucous leukoplakia (PVL) and
verrucous hyperplasia represent interrelated and
irreversible mucosal lesions of the oral cavity and
upper aerodigestive tract with a propensity to
progress to either VC or conventional types of
squamous cell carcinoma.41–43 PVL is a rare aggres-
sive form of oral leukoplakia with a tendency to
recur, often with multifocal oral involvement, and to
undergo malignant transformation. PVL is most
common in elderly women (mean age in the 8th
decade of life) with a long history (decades) of oral
leukoplakia. PVL most commonly begins on the
buccal mucosa followed by the hard and soft palate,
alveolar mucosa, tongue, floor of mouth, gingiva and
lip. While a history of tobacco use is present in a
high percentage of patients (greater than 50%), a
significant minority of patients have no history of
tobacco use. The diagnosis of PVL in its early stages
is virtually impossible due to the innocuous

appearance of the lesions. The clinical and patholo-
gic appearance in the early stages of PVL is no
different than any other type of leukoplakic lesion.
Clinically, the lesion is a flat, thickened keratosis
with the histologic appearance of a non-dysplastic
keratosis. With progression of disease, the lesions
become multiple, multifocal and confluent, with an
exophytic and/or warty (verrucoid) appearance. It is
in the latter clinical form that squamous cancer
(verrucous carcinoma or conventional squamous cell
carcinoma) is seen. Any given lesion may show a
combination of verrucous hyperplasia, verrucous
carcinoma and conventional well-differentiated
squamous cell carcinoma. Owing to the absence of
defined pathologic lesions, identifying patients with
the early diagnosis of PVL is challenging.44 The
diagnosis can only be achieved through the clinical
observation of the temporal progression in indivi-
dual patients to verrucous and/or conventional
squamous carcinoma.44 Given the fact that PVL is
associated with VC in a high percentage of cases,
some authors believe that PVL should be considered
as a premalignant condition or an early biologic form
of VC.41,45 This would then obviate the confusion,
both clinically and pathologically, that surrounds the
use of the term verrucous hyperplasia in describing
these oral cavity lesions. PVL is composed of
hyperplastic squamous epithelium with regularly
spaced, verrucous epithelial projections and asso-
ciated hyperkeratosis. PVL is a sharply defined
lesion and in contrast to the downward growth into
the underlying submucosal compartment by the
bulbous rete ridges in VC, the hyperplastic epithe-
lium in PVL remains superficial (without submuco-
sal invasion) and does not extend deeper than that of
the adjacent epithelium. This raises the issue of
adequate sampling and the difficulties in differential
diagnosis on incisional biopsy material. In order to

Figure 9 Verrucous carcinoma with associated lichenoid inflammation. (a) Low magnification shows an epithelial proliferation with
prominent surface verrucoid keratinization (‘church-spire’ keratosis) and downward bulbous appearing rete ridges with extension into the
underlying stroma and the presence of inflammation at the interface of the epithelium and submucosa; (b) at higher magnification the
rounded rete ridges are composed of cytologically bland appearing epithelial cells lacking dysplasia; within the submucosa there is a
mixed chronic inflammation including mature lymphocytes and plasma cells.
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exclude the presence of submucosal invasion, com-
plete excision of the lesion allowing for histologic
examination of the entire lesion is most appropriate.

The differentiation of VC from a ‘conventional’
type of carcinoma is based on the presence or
absence of cytologic abnormalities. Dysplastic fea-
tures limited in scope and confined to the basal zone
areas can be seen in verrucous carcinoma. Any
dysplastic features greater than this should exclude a
diagnosis of VC. Recently, a variant of VC has been
described associated with dysplasia or minimal
invasion suggesting that dysplasia and/or minimal
invasive SCC do not adversely affect outcomes in
tumors otherwise showing diagnostic features of
VC.45 Hybrid carcinomas are tumors showing mixed
histology including foci of VC and foci of conven-
tional squamous cell carcinoma.36,46 and have been
reported in up to 20% of cases.46 Hybrid carcinomas
may occur in larynx but more commonly seen in oral
cavity lesions. Careful evaluation of the depth of the
lesion is important to exclude this possibility. The
biologic risk in hybrid carcinomas is that of conven-
tional SCC including potential for metastatic tumor.

Spindle cell squamous carcinoma

SCSC, also referred to as sarcomatoid carcinoma, is a
biphasic variant of squamous cell carcinoma com-
posed of conventional squamous cell carcinoma

(in situ or invasive carcinoma) associated with a
malignant spindle-shaped and pleomorphic (epithe-
lioid) component.

The majority of SCSC occur in men (85%) most
frequently in 6th-8th decades of life.47–50 SCSC can
occur anywhere in the upper aerodigestive tract. The
most common sites in descending order of occur-
rence include the larynx (true vocal cords4false
vocal cords and supraglottis), oral cavity (lips,
tongue, gingiva, floor of mouth, buccal mucosa),
skin, tonsil and pharynx. Symptoms vary according
to site. Laryngeal SCSC is associated with hoarse-
ness, voice changes, airway obstruction and/or
dysphagia.

The development of SCSC has been lined to
tobacco use (cigarette smoking).47 SCSC may occur
in areas of prior irradiation (radiation-induced
carcinoma) following treatment of other mucosal
based carcinomas.47,48,51 SCSC is not associated with
transcriptionally active HPV52 although rarely oro-
pharyngeal cases have been shown to harbor
transcriptionally active high-risk HPV.53

Epithelial derivation is supported by the intimate
association with conventional squamous cell carci-
noma, and the presence of cytokeratin immunoreac-
tivity in the majority of cases. Despite the presence of
heterologous elements, including malignant bone or
cartilage, neither of these components have been
reported to metastasize and in all probability
represent a metaplastic phenomenon. Identical

Figure 10 Laryngeal spindle cell squamous (sarcomatoid) carcinoma. The histologic findings vary from case to case and may include: (a)
ulcerated polypoid lesion focally with intact surface epithelium (arrowheads) and the presence of submucosal cellular proliferation; (b)
high-grade intraepithelial dysplasia (middle to top) blending with a malignant spindle-shaped and epithelioid submucosal proliferation;
(c) invasive differentiated squamous cell carcinoma in association with a malignant spindle-shaped and epithelioid cellular proliferation;
(d) intact non-dysplastic squamous epithelium overlying the dominant submucosal spindle-shaped cellular proliferation with fascicular to
storiform growth; (e) neoplasm entirely comprised of a submucosal malignant spindle-shaped and epithelioid cell proliferation with
fascicular to storiform growth without an identifiable epithelial cell component.

Modern Pathology (2017) 30, S112–S128

Squamous cell carcinoma

BM Wenig S121



immunohistochemical p53 expression patterns in
the epithelial and spindle cell components of SCSC
supports the concept that these phenotypically
divergent cell populations share similar develop-
mental pathways and divests the concept that SCSC
represents a reactive process or a collision tumor
between epithelial and mesenchymal components.54

SCSC often is a grossly polypoid or fungating
mass. Variations in the gross appearance may
correlate with the primary site of occurrence:
larynx—polypoid or exophytic; sinonasal/nasophar-
ynx—fungating and/or ulcerative. SCSC are firm,

tan-white, gray or pink mass varying in size from 1 to
6 cm.

The histologic features that define SCSC include
the identification of a malignant undifferentiated
spindle cell proliferation and the presence of a
conventional squamous cell component. The latter
may include high-grade intraepithelial dysplasia
and/or frankly invasive differentiated squamous
carcinoma (Figure 10). However, not infrequently
ulceration of the surface epithelium is present
precluding identification of an intraepithelial dys-
plastic component. The spindle cell component

Figure 11 (a and b) The spindle cell proliferation is usually hypercellular and pleomorphic with enlarged, hyperchromatic nuclei,
increased nuclear-to-cytoplasmic ratio and the presence of mitotic activity (typical and atypical); a variable degree of stromal fibrosis is
present varying from minimal (a) to moderate (b); (c) in this example there is marked stromal collagen deposition is present associated
with a less cellular infiltrate which nonetheless includes markedly atypical nuclei characterized by nuclear enlargement and
hyperchromasia. This example may be referred to as collagenized (hypocellular) SCSC.

Figure 12 In the majority of cases of SCSC there will be immunohistochemical staining for epithelial markers but multiple different types
of keratins may be required including: (a) AE1/AE3; (b) CAM5.2; (c) CK5; and (d) OSCAR. It should be noted that in many cases the keratin
staining is extremely limited and not as extensively reactive as depicted in these images. Further, in a significant minority of cases
cytokeratin staining may be negative. (e) In addition, p63 (and/or p40—not shown) reactivity may present in cases nonreactive for keratins
but p63 immunoreactivity may be limited to scattered positive neoplastic cells nuclei (arrowheads); (f) vimentin immunoreactivity is seen
in virtually all cases of SCSC tending to be diffuse and strong. Vimentin immunoreactivity in cases devoid of reactivity for any epithelial
markers is not diagnostic for a sarcoma even if other purported mesenchymal cell markers (eg, desmin, actins) are positive.
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generally is the dominant cell type. The spindle cell
proliferation is usually hypercellular and pleo-
morphic with enlarged, hyperchromatic nuclei,
prominent nucleoli, and increased mitotic activity
(typical and atypical) (Figure 11). Necrosis is not
uncommon. A variable amount of stromal collageni-
zation is present varying from minimal to prominent,
the latter tending to be less cellular (pauci- to
hypocellular) which may be referred to as collage-
nized (hypocellular) SCSC (Figure 11). Irrespective
of the amount of stromal collagenization, is still there
nuclear pleomorphism and hyperchromasia with or
without increased mitotic activity. The growth
pattern varies and includes fascicular, storiform, or
palisading; an associated myxomatous stroma may
be present. Heterologous elements, including bone
and cartilage may be present and may even be
malignant (chondrosarcomatous or osteosarcoma-
tous foci).55 Rhabdomyosarcomatous elements may
rarely be present characterized by the presence of
identifiable rhabdomyoblasts and by immunohisto-
chemical staining including desmin, myogenin
(myf4), and myoglobin reactivity.56

The spindle cells are cytokeratin immunoreactive
in the majority of cases57–61 but in up to 40% of cases
may be cytokeratin negative.62 Broad spectrum of
cytokeratin staining should be used including:
pancytokeratin (AE1/AE3), CAM5.2, CK5/6, OSCAR,

CK18, and CK903 (Figure 12). Keratin reactivity may
vary from focal to diffuse. The absence of cytokeratin
staining does not exclude a diagnosis of SCSC.
Nuclear p63 and/or p40 immunoreactivity often
mirrors cytokeratin reactivity but may be positive
in cases lacking cytokeratin staining.62 p63 staining
is more consistently positive than p40 but even so
may be very limited and present only in scattered
malignant cells (Figure 12). Vimentin reactivity
consistently identified in all cases and tends to be
diffuse and strongly reactive (Figure 12). Various
myogenic markers, including desmin and actins may
be present.57,60,63 Coexpression of mesenchymal
markers and epithelial markers (ie, cytokeratin)
may occur. In the absence of rhabdomyoblastic
differentiation, other myogenic markers including
myogenin and myoglobin typically are not present.
p16 positivity may be present in a minority of cases
and tend to be located in oropharynx.53

Differential Diagnosis

The differentiated squamous cell component of
SCSC may be limited requiring multiple sectioning
for identification or it may be absent. The differential
diagnosis includes reactive (myo)fibroblastic

Figure 13 Histologic features of basaloid squamous cell carcinoma (BSCC) include: (a) infiltrating cellular neoplasm with lobular and
solid growth and foci of comedonecrosis; (b) in some cases, carcinoma in situ may be present in association with invasive keratinizing
squamous cell carcinoma as well as invasive nests of basaloid appearing cells with associated extracellular mucinous appearing material;
(c). most cases are dominated by a basaloid cell population characterized by nuclear hyperchromasia, marked nuclear pleomorphism and
increased mitotic activity with individual cell necrosis and comedotype necrosis; (d) the squamous differentiated component is usually
the minor component varying from case to case and may include limited identifiable foci of keratinizing squamous cell carcinoma within
(or separate from) the dominant basaloid cell population; (e) extracellular eosinophilic (reduplicated basement membrane-like) material
may be present reminiscent of features seen in some salivary gland neoplasms; (f) rarely, a malignant spindle cell component may be
present in cases with otherwise typical features diagnostic for BSCC; the spindle cell component is diffusely reactive for cytokeratins and
p63/p40 (not shown).
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proliferations, mucosal malignant melanoma and
sarcomas

Reactive and neoplastic lesions composed of
myofibroblastic cells include nodular fasciitis-like
lesions and inflammatory myofibroblastic tumors
(IMT) and have been reported as occurring in the
larynx.64 IMTs are moderately cellular with a
proliferation of spindle-shaped cells including
enlarged nuclei but with ample basophilic appearing
cytoplasm (low nuclear-to-cytoplasmic ratio) and an
absence of a striking degree of nuclear pleomorph-
ism. Intranuclear eosinophilic inclusions may be
identified. Mitotic figures may be encountered but
atypical mitoses are not seen. The findings of
atypical mitoses should prompt consideration of a
malignancy. IMTs are not encapsulated but they do
not exhibit the insidious pattern of infiltration of
adjacent tissues which is characteristic of malignant
neoplasms such as SCSC. IMTs lack staining for
epithelial markers (eg, cytokeratins, p63, and p40). In
addition, the myofibroblastic cell component may be
muscle specific actin (HHF35), smooth muscle actin,
and vimentin positive. IMTs may show the presence
of anaplastic lymphoma kinase (ALK) gene rearran-
gements and expression in IMT indicating oncogenic
ALK expression as an important mechanism in the
pathogenesis of IMT and supports the concept that
IMTs are neoplastic.65,66 The cells of IMT may be
ALK1 positive, a feature not identified in SCSC

Sarcomas of the UADT, in particular the larynx,
are uncommon. The most common laryngeal sar-
coma is chondrosarcoma. In general, sarcomas of the
UADT are deeply-seated in any given location and
do not usually result in a polypoid mass protruding
from a mucosal surface as occurs in SCSC. As a rule,
a malignant spindle cell neoplasm of a mucosal
surface of the upper aerodigestive tract presenting as
a polypoid lesion or identified in more superficial
locations of the submucosa should be considered as
a SCSC. This is true even in the absence of a
differentiated squamous epithelial component and/

or the absence of immunoreactivity for epithelial
markers.

Basaloid squamous cell carcinoma

BSCC is a high-grade variant of SCC histologically
characterized by an invasive neoplasm predomi-
nantly composed of basaloid appearing cells inti-
mately associated with dysplastic squamous
epithelium, in situ squamous cell carcinoma and/or
invasive squamous cell carcinoma.

BSCC occurs more commonly in men than in
women and predominantly occurs in the sixth–
seventh decades of life. BSCC predilect to the
hypopharynx (piriform sinus), larynx (supraglottis),
and oropharynx (base of tongue, tonsil).67–70 Symp-
toms depend on the site of occurrence and include
hoarseness, dysphagia, pain, or a neck mass.

BSCC can be subdivided into those associated
with HPV (HPV-associated BSCC) and non-HPV-
associated BSCC. Oropharyngeal BSCCs tend to be
associated with human papillomavirus (HPV)71,72
but not all of oropharyngeal BSCCs are associated
with HPV. The HPV-associated BSCC predilect to
base of tongue4tonsil, are more common in men
than women; are immunoreactive for p16 and are
associated with a better prognosis than non-HPV-
associated BSCC. The non-HPV-associated BSCC
tend to occur in non-oropharyngeal sites including
(but not limited to) the hypopharynx (piriform sinus)
and larynx, are more common in men than in women
and tend to occur in the sixth–seventh decades of
life. The non-HPV-associated BSCC tend to be
associated with tobacco and alcohol use.

The cell of origin has not definitively been
identified but in all probability is a single totipoten-
tial cell capable of divergent differentiation and
located either in the basal cell layer of the surface
epithelium or within seromucous glands.

Figure 14 Most examples of BSCC are extensively infiltrative at presentation including: (a) perineural invasion and (b) lymph-vascular
invasion.
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Grossly, these tumors are described as firm to
hard, tan-white mass often with associated central
necrosis measuring up to 6.0 cm in greatest dimen-
sion. Infrequently, they may be exophytic in appear-
ance. The histology of BSCC is similar whether
associated with or unrelated to HPV. Histologically,
BSCC is an invasive neoplasm composed of basaloid
cells with an associated squamous component. A
variety of growth patterns may be seen, including
solid, lobular, cribriform, cords, trabeculae, and
gland-like or cystic (Figure 13). Comedonecrosis is
seen in the center of the neoplastic lobules. The
basaloid cell component is the predominant cell type
and consists of cells with pleomorphic, hyperchro-
matic nuclei, scanty cytoplasm and increased mitotic
activity (Figure 13). Peripheral nuclear palisading
may be present. Intercellular deposition of a hyalin
or mucohyalin material can be seen similar in
appearance to the reduplicated basement membrane
material that is seen in some salivary gland tumors
(Figure 13). Infrequently, an associated spindle cell
component may be identified (Figure 13) and true
neural-type rosettes may rarely be present.73 The
squamous component includes high-grade intrae-
pithelial dysplasia, foci of abrupt keratinization or
invasive differentiated squamous cell carcinoma
characterized by presence of intercellular bridges,
keratin pearl formation and/or individual cell kera-
tinization (cells with abundant eosinophilic cyto-
plasm; Figure 13). The squamous foci typically
represent a minor component and may only be
focally present and absent in biopsies. Continuity
with the surface epithelium may be seen. BSCC tend
to be extensively infiltrative including perineural
invasion, lymph-vascular invasion and invasion into
soft tissues (eg, skeletal muscle; Figure 14); direct
invasion into bone may also be present.

Histochemical stains may show periodic acid-
Schiff and alcian blue positive material within the
cystic spaces. Immunoreactivity is consistenly pre-
sent with epithelial markers, including cytokeratins
(AE1/AE3, CAM5.2, CK5/6, CK903, and OSCAR),
and for p63 and p40 (diffusely and strongly reactiv-
ity). Neuroendocrine markers (ie, chromogranin and
synaptophysin) usually negative but occasional
cases may be positive.74 There may be variable
expression for vimentin, NSE, S100 protein, and
smooth muscle actin. Staining for CD117 and
melanoma markers (eg, HMB-45, melanA, tyrosi-
nase, MITF1, and SOX10) is negative. p16 positive
BSCC typically seen in association with orophar-
yngeal origin.71,72

Differential Diagnosis

Shallow biopsies may belie the depth and extent of
invasion and may not be representative of the lesion
leading to erroneous classification. The differential
diagnosis of BSCC primarily includes adenoid cystic
carcinoma and small cell (undifferentiated)

neuroendocrine carcinoma. Adenoid cystic carci-
noma is characterized by the presence of a prolifera-
tion of basaloid cells with homogenous appearing
hyperchromatic nuclei lacking significant pleo-
morphism and generally devoid of mitotic activity.
Furthermore, squamous differentiation is not a
component of adenoid cystic carcinoma. MYB-NFIB
gene fusion typically present in adenoid cystic
carcinoma is absent in BSCC:

Small cell neuroendocrine carcinoma may be
difficult to differentiate from BSCC by light micro-
scopy. This is an important differentiation as small
cell neuroendocrine carcinomas are non-surgically
treated with radiation and systemic chemotherapy.
The keratin reactivity in small cell neuroendocrine
carcinoma includes punctate paranculear reactivity
which is absent in BSCC. p63 reactivity is consis-
tently seen in BSCC with strong and diffuse staining
but tends to be absent to only focally present in
neuroendocrine carcinomas. Neuroendocrine mar-
kers (eg, chromogranin and synaptophysin) are
typically positive in small cell neuroendocrine
carcinoma and negative in BSCC although Morice
and Ferreira74 reported rare examples of BSCC to be
reactive with such neuroendocrine markers.

Summary

Premalignant squamous intraepithelial lesions of the
upper aerodigestive tract are diagnostic challenging,
the grading of which has been fraught with incon-
sistencies and lack of consensus among pathologists
resulting in discrepancy in treatment. The recent
decision to reduce the grading of dysplasias of the
upper aerodigestive tract to a two-tiered (binary)
system that includes low-grade dysplasia (encom-
passing mild dysplasia) and high-grade dysplasia
(encompassing moderate and severe dysplasia/carci-
noma in situ) will allow for greater consensus among
pathologists thereby providing for greater reprodu-
cibility and consistency in the diagnosis.

Another potential diagnostic problem in mucosal
lesions of the UADT is the identification and
diagnosis of microinvasive carcinoma. At present,
the most accepted definition for microinvasive
carcinoma is the presence of invasive squamous cell
carcinoma that extends into the stroma no more than
0.5mm as measured from the adjacent (nonneoplas-
tic) epithelial basement membrane without lymph-
vascular invasion. The identification of microinva-
sive carcinoma may be extremely challenging in
biopsy material and the presence of keratin granu-
loma formation may be a helpful feature in determin-
ing whether invasive carcinoma is present.

In addition to the ‘conventional’ type of squamous
cell carcinoma, there are a variety of variants of
squamous cell carcinoma with specific clinical and
pathologic features. The identification of these
variants of squamous cell carcinoma and
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differentiating them from other lesion/neoplasms
may have important therapeutic and prognostic
import.
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