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Summary Variantsof squamouscellcarcinoma (SCC) frequentlyarisewithinthemu-
cosa of the upper aerodigestive tract, accounting for up to15% of SCCs in these areas.
The most common variants include verrucous, exophytic or papillary, spindle-cell (sar-
comatoid), basaloid and adenosquamous carcinoma.Each ofthese variants has a unique
histomorphologic appearance, which raises a number of differentdifferential diagnostic
considerations, withthe attendantclinicallyrelevant managementdecision.

Verrucous squamous cell carcinoma has a broad border of pushing inf|ltration of a
non-dysplastic squamous epithelium, essentially devoid of mitotic f|gures, displaying hy-
perkeratosis on elongated rete pegs. Papillary and exophytic SCC have a papillary or
exophytic architecture, but have malignant cytologic features within the epithelium.
Spindle-cell (sarcomatoid) carcinomais an SCC blendedwith a spindle-cellmorphology,
frequently mimicking other mesenchymal tumours. Epithelial markers are often nega-
tive.Basaloid SCC is a high-grade SCC variant with small cells arranged in a palisaded
architecture, with hyperchromatic nuclei and only focal areas of squamous differentia-
tion. Adenosquamous carcinoma is a rare variant, which is a composite of adenocarci-
noma andsquamouscellcarcinoma, oftenwith areasoftransition.The cytomorphologic
features are described in detail in an attemptto allow the general surgicalpathologistto
separate these variants of SCCin order to achieve appropriate clinicalmanagement.
�c 2003 Elsevier Ltd. Allrights reserved.
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INTRODUCTION

The histologic classif|cation of malignant tumours is not
only of academic interest from a histogenetic viewpoint,
but also from that of treatment and prognosis. Squa-
mous cell carcinoma (SCC) is by far themost important
andmostcommonmalignantmucosal neoplasm to affect
the head and neck, accounting for over 90% of all malig-
nant neoplasms. SCC is generally divided into three his-
tologic categories: in situ, superf|cially invasive or deeply
invasive carcinomas, with additional modif|ers based on
histologic grade, including well, moderately or poorly
differentiated, alongwith thepresence or absence ofker-
atinization. SCC can be ulcerative, flat, polypoid, verru-
cous or exophytic. Occasionally, variants of squamous
cell carcinoma will be encountered by the busy general
surgical pathologist.These variantsmake up in aggregate

about10--15% of all SCCs, including verrucous, exophytic
or papillary, spindle cell (sarcomatoid), basaloid and ade-
nosquamous carcinoma (Table 1). This short treatise is
designed to give a brief overview of the clinical features,
aetiologic factors,macroscopic f|ndings,microscopic fea-
tures, immunophenotypic reactions andmanagement al-
ternatives available for themost common squamous cell
carcinoma variants. Before discussing variants, it is per-
hapswise, although axiomatic, to present a short discus-
sion on conventional SCC.

SQUAMOUSCELLCARCINOMA

SCC affects more men than women, usually in the
middle to later decades of life, although any age can
be affected. The most important risk factors are,
independently, tobacco (cigarette, cigar, pipe, smokeless)
and alcohol,1--4 although susceptibility (immunologic
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Table1 Clinical and histologic features of squamous cell carcinoma variants

Feature Variant

Verrucous Papillary/exophytic Spindle cell (sarcomatoid) Basaloid Adenosquamous

Gender M4F, exceptoral McF MdF McF M slight4F

Location Oral4larynx Larynx4oral4nasal Larynx4oral4nasal Base oftongue4supraglottic
larynx

Tongue4floor of mouth4nasal

Frequency (of all
SCC)

3%n 1%n 3%n o1% o1%

Aetiologic agent? HPV ? HPV ? Radiation Unknown Unknown

Macroscopic Broad-based warty and
fungating mass

Polypoid, exophytic,
bulky, papillary, fungiform

Polypoid mass Firmto hard with
centralnecrosis

Indurated submucosalnodule

Size (cm) Upto10 1--1.5 (mean) 2 (mean) Upto 6 1 (mean)

Microscopic Pushing border of inf|ltration;
abrupttransitionwith normal;
large, bluntclub-shaped
rete pegs; no pleomorphism; no
mitotic activity; abundant
keratin, includingparakeratin
cryptingand‘church-
spire’keratosis

470% exophytic or
papillary architecture;‘
cauliflower-like’vs.‘celery-
like,’unequivocal cytomorpho-
logic malignancy; surface
keratinization; invasive, but
diff|culty to demonstrate;
koilocytic atypia

Biphasic; SCC present, but
ulcerated; blended/transition
with atypical spindle cell
population; hypercellular;
variable patterns of
spindle-cell growth;
pleomorphism;
opacif|ed cytoplasm;
increased mitotic f|gures

Biphasic; invasive; lobular;
basaloid component most
prominent; palisaded; high N:C
ratio; abrupt squamous
differentiation (metaplasia,
dysplasia, carcinoma in-situ or
invasive); mmitotic f|gures;
comedonecrosis; hyaline material

Biphasic; SCC and
adenocarcinoma;
undifferentiated component;
separate or intermixedwith
areas of transition; inf|ltrative; m
mitotic f|gures; sparse
inflammatoryinf|ltrate

Special studies HPVidentif|ed None 70%n positive with
epithelialmarkers

Keratin,EMA,CK7
and 34�E12

Mucin positive adenocarcinoma
cells

Differential
diagnosis

Verrucous hyperplasia; SCC In-situ SCC; squamous
papilloma; reactive
hyperplasia

Benign and malignant
mesenchymalprocesses;
melanoma; synovial sarcoma

Adenoid cystic carcinoma;
neuroendocrine carcinoma
(small-cell carcinoma)

BSCC; mucoepidermoid
carcinoma; adenocarcinoma with
squamous metaplasia

Treatment Surgery Surgery 7radiation Surgery withradiation Surgery; radiation;
chemotherapy

Surgery with neckdissection

Prognosis 75% 5-year survival 70%n 5-year survival 80%n 5-year survival 40%n 2-year survival 55%n 2-year survival

Pitfalls Inadequate biopsy;
tangential sectioning

Orientation; adequacy
of specimen

No surface; mesenchymal
markers;Needs‘excisional’
biopsyinitially

Associationwith 2nd
primary;High chance of
nodalmetastases

Separation on smallbiopsies from
adenocarcinoma or SCC

BSCC, basaloid squamous cell carcinoma;EMA, epithelialmembrane antigen;HPV, human papilloma virus; SCC, squamous-cell carcinoma; *, approximate f|gures.
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factors and age), environmental and occupational factors
may also play a role.Viruses (human papilloma virus, Ep-
stein-Barr virus) are also linked to the development of
SCC,5--7 although association versus direct effect re-
mains unresolved.Genetic predisposition to SCC is well
recognized, although it comprises only a small subset of
clinical SCC.8 Deletion, allelic imbalances or loss of het-
erozygosity (LOH) on the short arm of chromosome 3
has been associated with a more aggressive biologic be-
haviour, aswell as having therapeutic implications in SCC
of the head and neck.9,10 No doubt all of these factors
probably interact in a multifactorial process.

Mucosal SCC arises anywhere in the head and neck,
although the tongue is most affected in the oral cavity,
the maxillary sinus in the sinonasal tract and the glottis
in the larynx.11--13 SCC can be ulcerative, flat, papillary or
exophytic in growth, ranging from minute mucosal
thickenings to large masses f|lling the luminal spaces.
The tumours are erythematous to white to tan, fre-
quently feeling f|rm on palpation. ‘Conventional’ SCC
is composed of variable degrees of squamous differen-
tiation,withwell-differentiatedcells almostperfectly re-
capitulating normal squamous epithelium, but demon-
strating basement membrane violation by nests of
tumour cells. SCC shows disorganized growth, a loss of
polarity, dyskeratosis, keratin pearls, intercellular
bridges, an increasednuclear to cytoplasmic ratio, nucle-
ar chromatin irregularities, prominent eosinophilic nu-
cleoli and increased mitotic f|gures (including atypical
forms). Keratinizing-type is not seen as frequently as
the non-keratinizing or poorly differentiated types. Mi-
totic f|gures and necrosis tend to increase as the grade
of the tumour becomes more poorly differentiated. A
rich inflammatory inf|ltrate (usually of lymphocytes and
plasma cells) is seen at the tumour to stroma junction,
along with a dense, desmoplastic f|brous stroma. The
poorly differentiated lesions only have a vague resem-
blance to squamous epithelium, with only rare foci of
squamous differentiation. Perineural invasion can be
seen, with a positive correlation to metastatic poten-
tial.14 Special studies are rarely needed to document the
epithelial nature of the tumour. Instead, tumour location,
size, histology (poorlydifferentiated), degree of invasion,
lymph-node metastases (especially when there is extra-
nodal capsular extension) and multifocal disease all cor-
relatewith a poorer prognosis.11--13,15

The differential diagnosis is generally limited to papil-
loma and hyperplasia.The histologic distinction of papil-
loma in adults from well-differentiated SCC relies on
disorganized growth and unequivocal morphologic
features of malignancy. Marked pseudoepitheliomatous
hyperplasia (PEH) may be mistaken as SCC. However,
the reactive nature of the proliferation, lack of
‘f|nger-like’ invasion and the frequent associationwith in-
fectious agents or granular cell tumour will help tomake
this distinction.

VERRUCOUSSQUAMOUSCELL
CARCINOMA

The demographics for verrucous squamous cell carcino-
ma (VSCC) are identical to conventional SCC, although
oral cavity VSCC is more common among older wo-
men.16 VSCC comprises about 3% of all SCC, diagnosed
in the oral cavity in an estimated one of every million
persons each year.17 A direct and active pathogenetic
role has been ascribed to human papilloma virus in the
developmentofVSCC, and specif|c loss ofheterozygosity
patterns are seen in carcinoma and not hyperplasia.3,18

The gross appearance is usually of a broad-based, warty,
exophytic or fungating, bulky, f|rm to hard, tan or white
mass measuring up to 10 cm in greatest dimension. The
papillary-exophytic structuresmay show surface ulcera-
tion. No specif|c anatomic location is exempt from this
neoplasm, although the oral cavity ismore commonly af-
fected than the larynx, with the remaining cases in the
sinonasal tract and nasopharynx.16,19--24

VSCC is a highlydifferentiated type of SCC (also called
Ackerman’s tumour), composed of an exophytic, warty
tumour with multiple f|liform projections, which are
thickened and club-shaped, and lined by well-differen-
tiated squamous epithelium. The advancing margins of
the tumour are usually broad or bulbous rete pegs, with
a pushing rather than an inf|ltrative appearance, and a
dense inflammatory response in the subjacent tissues
(Fig. 1). The epithelium is extraordinarily well differen-
tiated without any of the normally associated malignant
criteria identif|ed in SCC.The cells are arranged in an or-
derly maturation towards the surface, with abundant
surface keratosis (orthokeratosis; called ‘church-spire’
keratosis; Fig. 2).Parakeratotic crypting is a common fea-
ture. Mitotic f|gures are not easy to identify and, when
found, are not atypical. Focal atypia/dysplasia must be
limited to the basal zone if present.16,19--24 As both a be-
nign keratinizing hyperplasia (or verruca vulgaris) and a
very well-differentiated SCC can share all of these fea-
tures somewhere in the tumour, it is easy to understand
thatdeterminingwhichbiopsies are tobe includedwithin
the spectrum of VSCC, or excluded from it, is a most
vexing problem for the surgical pathologist. Specif|cally,
in small or superf|cial biopsies, these features may be
seen throughout all biopsy fragments.Therefore, verru-
cous lesionsmust only be called carcinomawhen the re-
lationship of the lesion to the stroma can be adequately
assessed (often at the time of complete surgical excision).

VSCC is probably one of themost diff|cult and proble-
matic lesions to diagnose in almost every instance.This is
because the lesion is not cytologically malignant and
therefore evidence of invasion is required for def|nite di-
agnosis.However, def|nite histologic evidence of invasion
in the limited and small biopsies usual in the head and
neck make it diff|cult or impossible to ascertain.With a
large and mostly exophytic lesion, the biopsies, even
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when generous in volume of tissue, will usually not in-
clude much if any of the stromal interface at the lower
portion of the lesion.Compounding this diff|culty is the
almost unavoidable tangential sectioning artifact of the
curled, piecemeal or fragmented biopsy (emphasized
further if frozen section was requested). Attempts to
judge whether or not there is invasion of broad sheets
of squamous epithelium are almost routinely frustrating.
This problem is not as bad in the oral cavity where it is
more feasible to have a large, intact, well-orientated
biopsy that demonstrates the architecture of the lower
portion of the lesion.

The differential diagnosis rests between verrucous
hyperplasia and conventional SCC. It has been argued
that the difference between verrucous hyperplasia and
VSCC is only in stage and size, the lesions representing a
developmental spectrum.24--26 The distinction on histo-
logic features alone, even when specialized studies have
been performed (including DNA analysis), is often not
possible.7,22,27,28However, even though isolated, truever-
rucous hyperplasia does exist (hyperplastic squamous
epithelium with regularly spaced, verrucous projections
and hyperkeratosis, sharply def|ned at the epithelial to
stromal interface), conservative management with close
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Figure 1 Verrucous squamous-cell carcinoma demonstrating a broad pushing border of inf|ltration with an exophytic expansion of
the epitheliumwith keratosis (church-spire type).Left image demonstrates the underlyinglaryngeal cartilage.

Figure 2 The proliferation is cytologically bland without mitotic f|gures (left), but demonstrating a broad, bulbous-type inf|ltration
into the stroma with associated inflammation (rightupper).Keratosis is noted (right lower).
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patient follow-up is recommended.26,29 If the lesion re-
curs, additional surgery at the time of therecurrencewill
avoid the untoward consequences of an early hemi- or
total laryngectomy.Verrucavulgaris has a prominentker-
atohyaline granular layer and parakeratois, with sharply
def|ned acanthotic rete ridges, features not seen in
VSCC. Proliferative verrucous leukoplakia is character-
izedbymultiple, persistentkeratotic plaques, whichwill,
over time, go on to develop verrucous carcinoma,
although the arc of development is not always present.29

VSCC can include an invasive component of ‘ordinary’
SCC at the base or demonstrate atypical cytologic fea-
tures; these tumours need to bemanaged as well-differ-
entiated SCC, with the attendant surgery, radiation
therapy, or both. This area of separation requires
the judgments of both pathologist and clinician,
with communication between the two of paramount
importance. The onus rests with the pathologist to
be as thorough as possible in trying to ensure that the
clinician understands completely what is present on the
biopsy slides.

The biologic behaviour of VSCC is between non-
neoplastic hyperplasia and conventional SCC,20 but the
continuumof disease doesnotco-operatewith attempts
at categorization.Therefore, itmay be helpful to think of
VSCC as an‘extremely well-differentiated squamous cell
carcinoma’ rather than a separate entity, as used in the
title of this section, to emphasize the relationship of this
tumour to conventional SCC. An approximate 75%
5-year relative survival is described for head and neck
VSCC, although this varies depending on site and stage.16

From a clinical standpoint, there are two incorrect
beliefs regarding VSCC. Many believe that VSCC does
not metastasize and that radiotherapy is contraindi-
cated. However, many well-differentiated SCC, even
those with considerable cytologic atypia, have not
metastasized at the time of initial treatment, 30--33 so it
is not diff|cult to extrapolate that VSCC, an extremely
well-differentiated SCC, at the same anatomic location
would have a low metastatic rate. Considering the
superf|cial, non-destructive invasion, and the probability
that many lesions reported as verrucous carcinomas
may be verrucous hyperplasia, there is a slight meta-
static capacity in the group as a whole. This does not
exclude the possibility of metastasis, especially if the
lesion is left for long enough and allowed to become
more‘invasive.’

Likewise, as conventional SCC can recur with a more
poorly differentiated transformation after radiation
therapy, the risk of transformation in aVSCC to a more
poorlydifferentiated tumour has probablybeen overem-
phasized. Any well-differentiated SCC (including VSCC)
generally does not respond signif|cantly to radiation
therapy.However, in patients who are not good surgical
candidates, radiation therapy of a lesion diagnosed as
VSCC should be considered.16,31,33

EXOPHYTICANDPAPILLARY
SQUAMOUSCELLCARCINOMAS

Exophytic (ESCC) andpapillary squamous cell carcinoma
(PSCC) are uncommon but distinct variants of SCC of
the upper aerodigestive tract mucosa, separable from
verrucous SCC (as outline above). By def|nition, ESCC
and PSCC are de novo malignancies without a pre- or
co-existing benign lesion (i.e. squamous papilloma).
There are no specif|c or unique clinical or demographic
parameters for this variant of SCC.The average size of
exophytic and papillary tumours is about 1.5 and1cm in
greatest dimension, respectively. Most tumours present
at a low tumour stage (T1orT2), althoughmultifocality is
described. This tumour type occurs more frequently in
the larynx, followed by the oro- and hypopharynx.
Macroscopically, ESCC and PSCC are polypoid, exophy-
tic, bulky, papillary or fungiform tumours, soft to f|rm,
arising from a broad base or from a narrow pedicle/
stalk.34--38

Bydef|nition, theneoplastic squamous epithelial prolif-
eration must demonstrate a dominant (470%) exophy-
tic or papillary architectural growth pattern with
unequivocal cytomorphologic evidence of malignancy.
Two specif|c histologic growthpatterns canbe separated
from conventional SCC.The exophytic pattern consists
of a broad based, bulbous to exophytic growth of the
squamous epithelium. The projections are rounded and
‘cauliflower-like’ in growth.Tangential sectioning yields a
number of central f|brovascular cores, but the superf|cial
aspect is lobular, not papillary.The papillary pattern con-
sists of multiple, thin, delicate f|liform, f|nger-like papil-
lary projections. The papillae contain a delicate
f|brovascular core surrounded by the neoplastic epithe-
lium (Fig. 3).Tangential sectioning yields a numberof cen-
tral f|brovascular cores, appearing more like a bunch of
celery cut across the stalk. It is not uncommon to have
extensive overlapbetween thesepatterns, andwhen this
is the case, the ESCC is the default. Both types demon-
strate features of SCC, with surface keratinization (gen-
erally limited and focal), dyskeratosis, architectural
disruption and distortion with loss of cellular polarity,
nuclear enlargement, an increased nuclear to cytoplas-
mic ratio, prominent nucleoli and numerous mitotic f|g-
ures. Stromal invasion can be found (cohesive or single-
cell inf|ltration), but may require multiple sections and
re-orientation of the biopsy to demonstrate def|nitive
invasion. An associated rich chronic inflammatory re-
sponse is frequently present. The invasion is usually
superf|cial, without perineural, vascular or osseous inva-
sion. So-called ‘koilocytic atypia’ is frequently focally
noted, def|ned by hyperchromatic, crenated nuclei sur-
roundedby a clear halo of cytoplasm and an accentuated
cell border (Fig. 3).Humanpapilloma virus genome incor-
poration into the nucleus can be identif|ed by in-situ hy-
bridization techniques.
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In a few biopsies it may be very diff|cult def|nitively to
discern invasion, and the carcinomatous epithelium
mostly suggests an in-situ carcinoma. However, the sig-
nif|cant proliferation of this carcinomatous epithelium,
often forming an appreciable clinical lesion, is rather be-
yond the general concept of carcinoma in-situ.When it is
diff|cult to be completely conf|dent of frank histologic in-
vasion, the signif|cantly proliferated appearance of the
lesion should be heavily weighted in the direction of car-
cinoma. The cytomorphologic features of malignancy
would exclude the diagnosis of a papilloma, as well as
the consideration of a verrucous carcinoma. Squamous
papilloma may have focal atypia, but not to the
degree identif|ed in carcinoma. Reactive inflammatory
hyperplasia may have focal atypia, but generally does
nothave thewell-developedexophytic or papillary archi-
tecture of ESCC or PSCC. Similarly, verrucous hyperpla-
sia lacks the cytologic features of malignancy.

About one-third of patients with either pattern devel-
op recurrence, frequently more than once. The recur-
rences look remarkably similar in histomorphologic
appearance to the primary tumours, although there are
exceptions. Recurrences can be treated with conserva-
tive measures, although occasionally laryngectomy may
be needed for recalcitrant cases.Metastases, when they
develop, involve the regional lymph nodes f|rst, followed
occasionally by lung, liver and bone disease.The distinc-
tion of exophytic and papillary variant of SCC is impor-
tant because these patients seem to have a better
prognosis when compared with location and stage-
matched conventional SCC patients.34,35 Therapeutic in-
tervention may be modif|ed on the basis of the overall
excellent prognosis of patients with exophytic or papil-
lary growth-pattern squamous cell carcinoma.

SPINDLE-CELL (SARCOMATOID)
CARCINOMA (SCSC)

Over the years, many terms have been applied to this
confounding neoplasm (carcinosarcoma, pseudosarco-
ma, squamous cell carcinomawith pseudosarcoma, Lane
tumour), but spindle-cell (sarcomatoid) carcinoma
(SCSC) is recognized as a morphologically biphasic tu-
mour with a carcinoma that has surface epithelial
changes (dysplasia to invasive carcinoma) and anunderly-
ing spindle-shaped neoplastic proliferation.

SCSC is an uncommon type of squamous cell carcino-
ma, comprising up to 3% of SCC. There is a profound
male to female ratio (11:1) and generally the tumour oc-
curs in individuals in their seventhdecade of life, although
patients can present within a wide age spectrum.39--45

Symptoms are often present for a short duration, espe-
cially when considering the anatomic conf|nes of the lar-
ynx. Radiation exposure may be an aetiologic agent in a
few cases. Nearly all cases are described or received as
polypoid masses (especially if they are laryngeal), with a
mean size of about 2.0 cm.They are frequently ulcerated
with a coveringof f|brinoidnecrosis.Theyhave a f|rm and
f|brous cut surface. Similar to conventional SCC, most
tumours are T1lesions at presentation.

Considering the frequency of surface ulceration with
f|brinoid necrosis, it may be diff|cult to discern the tran-
sitionbetween the surface epithelium and the spindle cell
element. If meticulously and diligently sought, dysplasia,
carcinoma in-situ, or inf|ltrating SCC, can be identif|ed,
although it is usually minor to inconspicuous, with the
sarcomatoid part dominating (Fig. 4). Areas of squamous
differentiation are most consistently identif|ed at the
base of the polypoid lesion, at the advancingmargins, or
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Figure 3 A papillary SCCwith individual, delicate f|nger-like projections with f|brovascular cores (left).Cytologically atypical epithe-
liumis identif|ed lining the papillaryprojections (rightupper);‘koilocytic atypia’andkeratosis is frequentlynoted (right lower).

SQUAMOUS CELLCARCINOMAVARIANTS OF THE HEADANDNECK 389



within invaginations at the surfacewhere the epithelium
is not ulcerated or denuded. SCSC will often present
with little invasion into the underlying stroma, as it is
polypoid.

The carcinomatous and sarcomatoid components will
abut directly against one another, with areas of barely
perceptible blending and continuity between them
(Figs 4 and 5). At times, the area of elongation and
spindling seems to arise from the basal epithelial cells,
making indistinct any demarcation between the
surface epithelial origin and the underlying tumour.The
sarcomatoid or fusiform fraction of the tumours can be
arranged in a diverse array of appearance, imitating a
number of different mesenchymal processes (Fig. 5):
storiform, cartwheel, or whorled: resembling a f|brous
histiocytoma or malignant f|brous histiocytoma; inter-
secting and interlacing bundles or fascicles: similar to
leiomyosarcoma or malignant peripheral nerve sheath
tumour; chevron or herringbone: indistinguishable from
f|brosarcoma; hypocellular with dense collagen: compar-
able to f|bromatosis; loose, random grouping with a de-
generated background: analogous to nodular fasciitis.
Tumours are generally hypercellular, although hypocellu-
lar tumours are recognized.There is nomaturation phe-
nomenon. Pleomorphism is often mild to moderate,
without a severe degree of anaplasia. The tumour cells
are plump fusiform cells, although they can be rounded
and epithelioid.Opacif|ed, dense, eosinophilic cytoplasm,
give a hint of squamous differentiation, but is diff|cult to
quantify or qualify accurately. Giant cells of a variably
type can be seen dispersed throughout the neoplasm.
Mitotic f|gures, including atypical forms, are easily
counted in most tumours, whereas true tumour necro-
sis is rare. Aswouldbe expectedwith an inf|ltrative neo-
plasm, chronic inflammatory cells can be seen at the

base. Rarely, metaplastic or frankly neoplastic cartilage
or bone can be seen.

SCSC is the one SCC variant in which the application
of immunohistochemistrymay be of value. If the surface
epithelium is present, it serves as a good internal con-
trol, but it is frequently lost.The individual spindle neo-
plastic cells react variably, although most sensitively and
reliably with keratin (AE1/AE3), epithelial membrane
antigen andCK18.Unfortunately, only about 70%of cases
will yield any epithelial immunoreactivity. A number of
other mesenchymalmarkers can be identif|ed focally, in-
cluding smooth muscle actin, muscle-specif|c actin, and
rarely, S-100 protein.40,41,45,46 This phenotypic plasticity
is expressed by a loss of intercellular cohesion, elonga-
tion of the cells, loss of basementmembrane, production
of connective tissue (collagen) and invasion into the stro-
ma.This type of lineage inf|delity is to be expected in a
tumour that has demonstrated sarcomatoid transforma-
tion to the degree seen in SCSC. Whereas a positive
epithelial marker can help to declare the diagnosis of
SCSC, a non-reactive or negative result should not dis-
suade the pathologist from the diagnosis, especially in
the larynx.

The differential diagnosis for any spindle cell tumour
is most challenging. It includes a number of benign
and malignant processes, such as f|bromatosis, leiomyo-
ma, nodular fasciitis, f|brosarcoma, malignant f|brous
histiocytoma, leiomyosarcoma, rhabdomyosarcoma,
malignantperipheralnerve sheath tumour,mesenchymal
chondrosarcoma, Kaposi’s sarcoma, angiosarcoma, sy-
novial sarcoma, andmalignantmelanoma, to name just a
few. It is easy to see how themagnitude of diagnostic dif-
ferentials can be a source of frustration for the patholo-
gist. An exhaustive review of each of these lesions in
this monograph is precluded by spatial constraints, but
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Figure 4 Polypoid projection attached to the underlying stroma of the larynx by a narrow stalk or pedicle. No invasion into the
laryngeal softtissues is seen.Surface ulceration has denuded mostof the epithelium.
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suff|ce it to say that authentic primarymucosal sarcomas
or benignmesenchymal tumours are rare.Whereas sino-
nasal tract and oral cavity mesenchymal and neural/neu-
roectodermal neoplasms occur, these lesions in the
larynx are vanishingly rare.Given the polypoid nature of
the tumour, and the presence of squamous differentia-
tion in many cases, an accurate discrimination between
these tumours is usually possible. Synovial sarcoma
(especially monophasic) may cause the most diagnostic
diff|culty, but the age at presentation (children), tumour

location (usually soft tissue rather thanmucosal) and the
presence of a specif|c chromosomal translocation t(X;
18)(p11; q11) can aid in this distinction. Also included in
the differential diagnosis is the mere recognition that
the tumour is malignant.This is often not too diff|cult as
most spindle cell carcinomas aremoderately densely cel-
lular tumours with many cells having signif|cant malig-
nant characteristics. However, some tumours develop a
dense stromal connective tissue and are hypocellular.
The cells in these tumoursmay be diff|cult or impossible
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Figure 5 A. A blending of the surface epithelium with the spindle-cell component in a spindle cell (sarcomatoid) carcinoma (left).
Abrupttransitions with conventional squamous cell carcinoma can be seen (right, upper and lower).B.Variable patterns of growth are
seenin a spindle cell (sarcomatoid) carcinoma, including fascicular and storiform (left), composedof atypical spindle cellswithincreased
mitotic f|gures, includingatypical forms (right).
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to recognize as cytologicallymalignant. In this event, the
distinction from a benign myof|broblastic inflammatory
pseudotumour relies on the latter’s tendency to be
circumscribed, to have cells with ‘feathery’ cytoplasmic
appearance, and a lack keratin immunoreactivity.

Surgery, usually followed by radiation therapy, seems
to yield the best long-term patient outcome, similar to
conventional squamous cell carcinoma. All authors agree
that tumour location (tongue, pharynx, glottis) and tu-
mour stage (T1,T2,T3 and T4) are the two most impor-
tant factors influencing themanagement and outcome of
patients with SCSC.39--45 It is imperative to reiterate
that all patients have a diagnostic biopsy before the def|-
nitive therapy, which may ‘cure’ the patients.This is pre-
dicated on the concept that the tumours are polypoid
and exophytic with ‘nearly all’ of the tumour cells con-
tained within the polypoid projection without invading
into the underlying stroma, especially in glottic and pala-
tal tumours. Therefore, the polypoid nature of SCSC
allows for almost complete elimination by the diagnostic
‘biopsy,’ yielding an approximate 80% 5-year survival. If
recurrence develops, and a salvage procedure is neces-
sary, a poorer prognosis can be expected. Interestingly,
in laryngeal SCSC specif|cally, irrespective of tumour lo-
cation orT-stage, there is a statistically signif|cant better
patient outcome when no epithelial marker immunor-
eactivity can be demonstrated (i.e. patients with tu-
mours that are keratin immunoreactive tend to have a
worse prognosis). When metastatic disease develops,
cervical lymph nodes and pulmonary involvement is
most frequent.

BASALOIDSQUAMOUSCELL
CARCINOMA

Basaloid squamous cell carcinoma (BSCC) is a high-grade
variant of SCC, with a predilection for multifocal invol-
vement of the oropharynx (base of tongue), pyriform
sinus, supraglottic larynx, hypopharynx and palatine
tonsil. It primarily affects men in the seventh decade of
life with frequent cervical lymph-node metastases at
presentation.46--55 Macroscopically, these tumours are
usually f|rm to hard, with associated central necrosis,
occurring as exophytic to nodular masses, measuring up
to 6 cm in great dimension.

Histologically, the inf|ltrating tumour offers a variety
of growth patterns, including solid, lobular, cribriform,
cords, trabeculae, nests and glands or cysts. The depth
of invasion may not be obvious on a shallow biopsy, and
so a generous biopsy is imperative for accurate interpre-
tation of theneoplasm.Vascular or lymphatic perforation
is common, whereas neurotropism is less frequent.
Surface ulceration is frequently noted. The basaloid
component is themost diagnostic feature, incorporating
small, closely opposed moderately pleomorphic cells
with hyperchromatic nuclei and scant cytoplasm into a
lobular conf|guration with peripheral palisading, closely
associated with or involving the surface mucosa (Fig. 6).
These basaloid regions are in direct continuity with
areas of squamous differentiation, including abrupt
keratinization in the form of squamous pearls, individual
cell keratinization, dysplasia, or squamous cell carcinoma
(in-situ or invasive; Fig. 7). A spindled squamous cell car-
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Figure 6 The neoplastic inf|ltrate of basaloid squamous cell carcinoma is dominated by a lobular arrangement of basaloid cells with
areas ofcomedonecrosis (left).Areas of surface squamousdifferentiation areintimatelyassociatedwiththebasaloid component (right).

392 CURRENT DIAGNOSTIC PATHOLOGY



cinomamay also be seen in rare cases.Thebasaloid com-
ponent frequently demonstratesmarkedmitotic activity
aswell as comedonecrosis in the centre of the neoplastic
islands. The tumour cells are separated by a prominent
dense pink hyaline material and small cystic spaces con-
taining mucoid type material. The hyaline material may
be arranged in a cylinder, rimmed by cells. In metastatic
disease, both basaloid and squamous cell components
can be seen, although the basaloid features tend to

I
predominate.

Epithelial markers (cytokeratin, CAM5.2, epithelial
membrane antigen, CK7, and 34�E12) are consistently
reactive, whereas no reaction is present with neuro-
endocrine markers (chromogranin, glial f|brillary acidic
protein, synaptophysin).49,51,54,55 A delicate perinuclear
rim or ‘dot’ of vimentin immunoreactivity is described,
although not always present.48,55 Although the differen-
tial diagnosis includes neuroendocrine carcinoma
(small-cell undifferentiated carcinoma), squamous cell
carcinoma, adenoid cystic carcinoma, adenosquamous
carcinoma, mucoepidermoid carcinoma and spindle-cell
carcinoma, a correct diagnosis is predicated on an
adequate tissue sample of suff|cient depth in order to
demonstrate the heterogeneous nature of the tumour.
Adenoid cystic carcinoma does not disclose any squa-
mous differentiation and usually metastasizes to distant
sites rather than cervical lymph nodes. Adenoid cystic
carcinoma usually does not have prominent pleomorph-
ism, mitoses or necrosis.Cutaneous basal cell carcinoma
may invade into the upper aerodigestive tract, but it has
different histomorphologic features.When the diagnosis

of a basaloid squamous carcinoma ismade, there is an in-
creased possibility of a contemporaneous primary else-
where. Nasopharyngeal BSCC has been shown to be
associatedwith Epstein-Barr virus, but this has not been
revealed in BSCC of other head and neck sites.54 BSCC
requires aggressive multimodality therapy, including ra-
dical surgical excision, neck dissection, radiotherapy and
often chemotherapy (especially for metastatic disease).
Despite aggressive therapy, the overall mortality rate is
high (60% die of disease).47--55

ADENOSQUAMOUSCARCINOMA

Adenosquamous carcinoma (ASC) is a high-gradevariant
of squamous cell carcinoma composed of an admixture
of squamous cell carcinoma and adenocarcinoma. ASC
occurs throughout the upper aerodigestive tract, often
as an indurated submucosal nodule up to 5 cm in
maximum dimension, although most are less than 1cm.
Most patients present with lymph-node metastases
(65%).46,56--59 By def|nition, the tumour demonstrates bi-
phasic components of adenocarcinoma and squamous
cell carcinoma, with an undifferentiated cellular compo-
nent in several tumours (Fig. 8).The squamous cell carci-
noma can be in situ or invasive, ranging from well to
poorly differentiated. Squamous differentiation is con-
f|rmed by pavemented growthwith intercellular bridges,
keratin pearl formation, dyskeratosis and/or individual
cell keratinization.The adenocarcinoma component can
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Figure 7 The surface is noted adjacent to the basaloid proliferation with central necrosis (left). Pleomorphic and hyperchromatic
nuclei with high nuclear-to-cytoplasmic ratio and nuclear palisading in a BSCC (right upper). Squamous differentiation represents the
minorcomponent in BSCC and includes abruptkeratinization intimately admixed withthe basaloid cells (right lower).
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be tubular, alveolar and/or glandular, althoughmucus-cell
differentiation is not essential for the diagnosis.The cells
in the adenocarcinoma can be basaloid, and separation
from basaloid squamous cell carcinoma can at times be
arbitrary.The two carcinomasmay be separate or inter-
mixed, with areas of commingling and/or transition of
the squamous cell carcinoma to adenocarcinoma. The
‘undifferentiated’ areas between the two distinct carci-
nomas are often composed of clear cells. Both carcino-
mas may demonstrate frequent mitoses, necrosis
and inf|ltration into the surrounding tissue with
aff|liated perineural invasion. There is typically a sparse
inflammatory cell inf|ltrate at the tumour-stromal
interface.46,46,56--59 In contrast to BSCC, ASC shows
a prominent squamous cell component, absence of
basaloid cells with peripheral nuclear palisading and the
presence of glandular differentiation, including intracellu-
lar and intraluminal epithelial mucin (mucicarmine posi-
tive material). Although separation of adenosquamous
carcinoma from mucoepidermoid may be impossible in
some cases, and it has been stated that adenosquamous
carcinoma is a high-grademucoepidermoid carcinoma,56

a mucoepidermoid carcinoma demonstrates intermedi-
ate type cells andgenerally does not have true squamous
cell differentiation. The demonstration of true mucus
cells, with squashed, eccentrically placed nuclei, will
also help segregate these neoplasms. There is no true
adenocarcinoma and distinctly separate squamous cell
carcinoma in a mucoepidermoid carcinoma. An adeno-
carcinomawith squamousmetaplasia generally does not
demonstrate the nuclear criteria of a malignant squa-
mous cell component. An adenoid squamous cell carci-

noma (acantholytic squamous cell carcinoma) is a
variant of squamous cell carcinoma, in which there is
acantholysis of the squamous cells, a few of which can
be clear, mimicking glandular differentiation. A mucicar-
mine stain will not react, discriminating between these
two tumours.60 A contemporaneous squamous cell car-
cinoma and adenocarcinoma may affect the upper aero-
digestive tract, but these lesions are usually temporally
separated. Aggressive surgery with neck dissection
yields an approximate 55% 2-year survival.
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