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Basal cell carcinoma (BCC) is the most common malignant neoplasm of humans. Rising dramatically in
incidence in North America, as likely reflects changing habits of the population and a move from more northerly
climes to the sunbelt of the Southern and Southwestern United States, the incidence is surely to rise even
higher in the future. The last decade has seen significant advances in our understanding of BCC biology and
novel approaches to therapy, which hinge upon accurate diagnosis and subclassification by pathologists. The
purpose of this review article is to summate the research advances in our understanding of BCC biology and to
acquaint pathologists and clinicians to the practical issues in BCC diagnosis and subclassification which flow
there from.
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Introduction

Basal cell carcinoma (BCC), first described by Jacob
in 1827,1 is the most common malignant neoplasm
of humans.2–4 After a rise in incidence of roughly
20% between 1971 and 1977,5 by 1998 roughly one
million new cases were being diagnosed annually in
the United States.6 In consequence of its high
incidence, BCC, although eminently curable when
the diagnosis is made promptly and the lesion
treated in its early phase, constitutes an enormous
financial burden on the health care system.

Lesions occur on both sun-protected and sun-
exposed skin, but often have a different biology and
morphology in these locations.7 Typically, BCCs
occur in the fourth decade of life and beyond8

although exceptions to this occur, in particular in
the setting of specific genodermatoses or in patients
with immune compromise.9 As sun exposure plays a
role in the development and transformation of BCC,7

patients with light skin phenotypes are particularly
predisposed as expected; this includes in the
context of blue eyes, red hair and easy freckling8

as well as those whose occupational or leisure
activities lead them to pronounced and prolonged

sun exposure. Additional risk factors for BCC
include the exposure to arsenic, coal tar derivatives
and irradiation, although by far ultraviolet (UV)
light is the most important factor in lesion develop-
ment and progression.5,7,8,10,11 BCC may, like squa-
mous cell carcinoma, arise in the setting of scars,
draining sinuses, ulcers, burn sites and foci of
chronic inflammation.8,10,11 The role of immune
compromise in provoking an increased risk of BCC
may be due to impairment of the immune surveil-
lance of oncogenic viruses.12 The genodermatoses
that enhance the risk of BCC include the prototype
xeroderma pigmentosa, Rasmussen syndrome, Rom-
bo syndrome, Bazex–Christol–Dupre syndrome, al-
binism and Darier’s disease.5,11,13 These syndromes
variably either decrease epidermal pigmentation
and thus increase the risk of UV light-induced
oncogenic transformation7 or promote genotypic
instability in the epidermis.

BCC has been associated with a variety of other
lesions and/or neoplasms in the same or a nearby
anatomic location. For example, desmoplastic tri-
chilemmoma is said to be associated with coexistent
atypical basaloid neoplasms including BCC in up to
19% of cases;14 the aforementioned study shows the
impact of selection bias as it was based first on the
detection of the coincidence of BCC and desmoplas-
tic trichilemmoma followed by a retrospective
analysis of all accessioned desmoplastic trichilem-
momas over a set time interval. Other lesions
associated with coexistent BCCs include acantholy-
tic processes of diverse type (personal observation),Received 16 September 2005; accepted 28 September 2005
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warts, porokeratosis, neurofibromata, nevi sebaceus
and epidermal nevi, condylomata accuminata, he-
mangiomas, cysts of hair follicle derivation, piloma-
tricomas and a variety of common skin neoplasms
such as seborrheic keratoses and melanocytic nevi,
which are so common as to make their coexistence
with BCC in any given patient a random event in all
probability.8,11,13,14 Basal cell carcinomata have also
been reported in collision with a common dermal
fibrosing reaction to trauma (ie dermatofibroma), but
in this setting the presence of dermal proplastic
cytokines could explain the epidermal proliferation.
As in nevi sebaceus, the basaloid epidermal pro-
liferation overlying a dermatofibroma often shows a
form of follicular stromal induction suggesting
a recapitulation of hair follicle growth. Whether
a component of a hamartoma or as a response to
proplastic cytokines, it is not clear that such
basaloid proliferations frequently have a propensity
to eventuate in a malignant neoplasm with the
capacity for local tissue invasion or destruction or,
ultimately, of metastatic events. Before considering
the pathogenesis of BCC, it is first necessary to
define the clinical characteristics and their corre-
sponding histologic expression.

Clinical Features

The typical BCC is a pearly pink or flesh colored
papule with telangiectasia. Lesions may be translu-
cent or slightly erythematous with a rolled border
(Figure 1), occasionally accompanied by bleeding,
scaling or crusting. Aggressive growth tumors tend
to show more frequent ulceration and large, un-
tended neoplasms can be locally destructive of eyes,
ears and nares.15 The different histomorphologic
subgroups have their specific clinical correlates;
the aggressive growth variants such as infiltrative
(Figure 2) or morpheaform BCC manifest as a
depressed scariform plaque while the superficial
variant presents as a reddish plaque with variegate
depigmentation and a spreading peripheral margin
and/or an atrophic or scar-like peripheral border
that raises consideration clinically to Bowen’s
disease, nummular eczema and other annular
dermatoses such as superficial fungal infections.11

The presence of a surrounding hypo- or hyper-
pigmented flare has been designated ‘halo’ BCC,11

the histologic correlate of which is a heavy band-like
lymphoid infiltrate. Lesions of the superficial
variety are frequently multifocal (the so-called ‘field
fire’ basal cell cancer).11 The linear variant in
childhood and adolescence manifests a longitudinal
arrangement.16 Apart from presenting with a papule
or nodule typically on sun-exposed skin, patients
generally have no other complaints referable to the
tumor. On rare occasions, a lesion manifests tender-
ness or pain which can be a clue to perineural
infiltration in the aggressive growth varieties.17

Sensorimotor compromise has been reported parti-

cularly in lesions of the preauricular and cheek
areas.17

Metastases are rare and most are said to more
closely correlate to the size and depth and less so to
the histologic subtype of the original tumor.18–20

Lesions that recur after radiotherapy may infiltrate

Figure 1 Nodular BCC: clinical morphology. This pearly, nodular
lesion shows telangiectasia on its surface and a sharp contour
with a smooth margin. An incisional biopsy has been performed.
(Case courtesy of Dr George Monks, Tulsa, OK.)

Figure 2 Infiltrative growth BCC: clinical morphology. The
infiltrative growth BCC has a scaly surface, a pink to reddish
color and an irregular, ill-defined margin. This is a plaque lesion
which can be either slightly elevated or depressed with palpable
induration at the tissue edges. (Case courtesy of Dr Michael
Wilkerson, Tulsa, OK.)
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widely prior to becoming clinically apparent; this
plus the fact that radiotherapy is often reserved for
aggressive growth tumors ought to enhance the
suspicion of perineural infiltration in recurrent
BCC postirradiation.19 The incidence of metastases
and/or death is said to correlate to large tumors
greater than 3 cm in diameter in which setting
patients are said to have a 1–2% risk of metastases
that increases to up to 20–25% in lesions greater
than 5 cm and up to 50% in lesions greater than
10 cm in diameter.21 A ‘giant’ BCC is designated as
one that is greater than 5 cm in diameter and has a
significant risk of morbidity and mortality.19,20 A
BCC arising in a young person (ie less than 35 years
of age) may have an aggressive clinical course.19

Nevoid BCC (Basal Cell Nevus) Syndrome

Introduction
Described originally by Howell and Caro22 in 1959,
the nevoid BCC syndrome is also known as the
Gorlin–Goltz syndrome23,24 and is inherited as an
autosomal dominant trait with some 30–50% of
cases representing sporadic mutations.23,24 Typi-

cally, the syndrome is expressed in young adulthood
but on occasion children as young as 2 years of age
manifest disease expression characterized by the
presence of multiple basal cell cancers and other
anomalies as described below. The prevalence is
roughly 1 in 56 000.8 In most cases, the abnormality
represents a mutation in the human homologue of
the Drosophila patched gene (PTCH).25 Perturbation
of this tumor suppressor gene on chromosome 9
q22–q3126,27 results in upregulated cell proliferation.
The biology of sporadic BCC and of tumors arising
in the setting of nevoid BCC syndrome is discussed
in greater detail below.

Clinical features
The clinical manifestations of nevoid BCC syn-
drome include the presence of numerous (up to
thousands) of BCCs (Figure 3),24 in essence similar
to those which occur sporadically in the population
but with an emphasis on nodular, superficial, and,
in our experience, infundibulocystic types. Patients
also manifest cysts of the skin and of the jaws, the
latter showing a corrugated eosinophilic internal
cuticular lining cognate to odontogenic keratocysts24

Figure 3 Basal cell nevus syndrome: clinical morphology. This 9-year-old boy with basal cell nevus syndrome has thousands of
pigmented papules and skin tag-like lesions on his trunk which correspond histologically to infundibulocystic BCC; the histology of one
of these lesions is represented in Figure 12. (Case courtesy of Dr David Adelson, Department of Dermatology, University of Oklahoma.)
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and the former showing a similar eosinophilic
internal cuticle as is seen in steatocystomas.28 Also
present are skeletal anomalies including spinal and
rib deformities, excessive ossification with bossing
of the frontal skull and bridging of the sella turcica.
Calcification of the falx cerebri is another manifesta-
tion.10,24 Palmoplantar pits typically 1–3mm in
depth and 2–3mm in diameter appear during the
second decade of life.29 Neuropsychiatric impacts
include schizophrenia, abnormal electroencephalo-
grams, mental retardation and cerebellar degenera-
tion.30 Some patients manifest tumors and other
anomalies of the reproductive system.

Histopathology
The histology of most BCCs encountered in the
nevoid BCC syndrome are, as mentioned, typically
not dissimilar from those seen in sporadic BCCs.
The epidermal cysts are usually derived from the
follicular infundibula with a pronounced kerato-
hyalin granular layer in the internal squamous
epithelial lining while in some cases the histology
is more cognate to steatocystomata but differs by the
absence of sebaceous glands.28

Differential diagnosis
Although one can generally not tell from a single
biopsy that a patient does or does not have basal cell
nevus syndrome, the astute pathologist will suspect
the diagnosis when an individual in the second or
third decade of life has a BCC in a biopsy submitted
with no clinical information. Multiple tumor syn-
dromes that can produce basaloid adnexal neo-
plasms include Muir–Torre syndrome and Cowden’s
syndrome but these produce neoplasms with sebac-
eous and trichilemmal differentiation, respectively.
The cystic structures will resemble steatocystoma
multiplex congenita while dermoid cysts show
pilosebaceus differentiation, sometimes with ec-
crine or apocrine glands and frequently with true
follicular differentiation including in the context of
hair shaft production. The cutaneous pits of pitted
keratolysis manifest Gram positive filamentous or
rounded bacteria in the cornified layer.

Histopathology of BCC

Introduction

Traditionally, BCCs have been classified as solid (or
undifferentiated) vs those tumors that manifest
specific differentiation features (ie to eccrine, sebac-
eous or other cell lines). However, the only proven
histologic prognosticator of biologic behavior, and
therefore a major determinant of what constitutes an
appropriate therapeutic approach, is the architectur-
al growth pattern. Thus, the architecture is a critical
issue, while the differentiation patterns need to be
considered only insofar as they must be recognized
as part of the histologic spectrum of BCC, and as
they impact differential diagnosis. Their misidenti-

fication as Merkel cell carcinoma or as sebaceous,
eccrine, or follicular neoplasia is a diagnostic pitfall
that carries with it a risk of over- or undertreatment.

One needs to be aware that shave and punch
biopsy specimens have an intrinsic error rate, due to
the nature of the tissue sample, of roughly 20% in
predicting classification of BCC subtypes when
compared to completion excisions at the same
anatomic location.31 The reason for this may be
explained by the fact that biological transformation
of BCC tends to occur at the base and edges of the
growing neoplasm.

The Undifferentiated BCCs

Introduction
We classify BCCs as belonging to indolent-growth or
aggressive-growth subsets. The indolent-growth var-
iants include superficial and nodular BCC. The
aggressive growth tumors are infiltrative BCC,
metatypical BCC, and morpheiform or sclerosing
BCC.7 In one large retrospective series of 1039
consecutive neoplasms, and using a slightly dissim-
ilar classification scheme, 21% were nodular, 17.4%
were superficial, 14.5% were micronodular, 7.4%
were infiltrative and 1.1% were morpheiform.32

Roughly one-third of all tumors showed an admix-
ture of patterns.32

Superficial BCC
Superficial BCC is characterized by a proliferation of
atypical basaloid cells that form an axis parallel to
the epidermal surface and demonstrate slit-like
retraction of the palisaded basal cells from the
subjacent stroma (Figure 4).7 The resulting cleft-like
spaces often contain alcian blue-positive mesench-
ymal mucoid material, a presumed product of the
stromal cells. Tumor cells may colonize the hair
follicle and rarely the eccrine adnexal structures
and, as mentioned above, often take origin from the
follicular bulges. Mitoses are infrequent and apoptic
cells rare in the atypical basaloid buds for reasons
reflecting their biologic derivation as described
below. Some cases manifest melanin pigmentation
of the epithelium and in the histiocytes in the
subjacent stroma; of pigmented BCCs, most are held
to reflect superficial tumors in some series,32

although in our experience nodular BCCs constitute
by far the most frequent form of pigmented BCC. A
band like, often heavy, lymphoid infiltrate may be
present. When seen in the setting of a biopsy for
suspect superficial or superficial multifocal BCC, a
band-like lymphoid infiltrate should prompt a care-
ful search through multiple levels looking for foci of
superficial BCC.

Nodular BCC
Nodular BCC represents the most common form of
the neoplasm in our experience. Nodular BCC is also
referred to as nodulocystic BCC by some observers,
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although this term is not employed by us. This is the
type of BCC that clinically shows a translucent
pearly papule or nodule with a rolled border and
telangiectasia (Figure 1). The nodular form of BCC is
characterized by discrete large or small nests of
basaloid cells in either the papillary or reticular
dermis accompanied by slit-like retraction from a
stroma in which the fibroblasts do not appear to be
plump or proplastic (Figure 5). Any of the differ-
entiated elements (eccrine, sebaceous, etc) may be
seen in nodular tumors and roughly one-third of
cases will show a coexistent superficial component.
As both superficial and nodular BCC can be seen in
sun-exposed or sun-protected skin, the dermis may
show solar elastosis and this may be pronounced.
The surrounding stroma shows myxoid change, is
rarely fibrotic and may show calcification in discrete
islands of tumor or in adjacent stroma. Mitoses and
individual cell necrosis are uncommon. The pre-
sence of abundant slit-like retraction may cause
tumor nests to drop out from the stroma during

processing yielding empty spaces with a rounded
contour in the mid or deep dermis (Figure 6). This is
an important clue to the diagnosis in the setting
of the nodular and/or infiltrative growth patterns.33

A significant proportion of BCCs with a nodular
component manifests a variable admixture of super-
ficial and/or micronodular morphologies.32

Melanin pigmentation of tumor cells and adjacent
stromal histiocytes may be seen. Transition to
micronodular and other aggressive growth forms of
BCC may be seen.

Micronodular BCC
Micronodular BCC manifests a plaque-like indu-
rated lesion with a poorly demarcated contour.34 As
mentioned above, lesions may be difficult to remove
and so have an increased incidence of recur-
rence.32,35 Micronodular BCC manifests tumor nests
with roughly the same shape and contour as nodular
BCC, but which are nonetheless smaller and widely
dispersed in an often asymmetric distribution

Figure 4 Superficial BCC: histomorphology. (a) A proliferation of basaloid cells parallel to the long axis of the epidermis. Serial
sectioning showed the small nest at left to connect to the remainder of the tumor, which is in continuity with the undersurface of the
epidermis (a). (b) Slit-like stromal retraction (arrow) with mucin deposition in the papillary dermis. (c) A band-like lymphoid infiltrate in
apposition to the basaloid nests (arrow) and the undersurface of the epidermis. If only the band-like lymphoid infiltrate is present in a
biopsy intended to confirm the presence of BCC, serial deeper step sections through the tissue block are advised.
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extending deeper into the dermis and/or subcutis
(Figure 7). These monotonous, small round tumor
nests are accompanied by stromal proliferation
cognate to the infiltrative growth BCC. Retraction
spaces are not common and the surrounding stroma
shows either a myxoid or collagenized morpho-
logy suggesting that these lesions may be an inter-
mediate step between nodular and aggressive growth
subtypes.7,32,34 The micronodular BCC has been
reported to have a higher incidence of local
recurrence32,34 and may penetrate more deeply into
the reticular dermis and/or subcutis.

Aggressive growth BCC
The aggressive growth BCCs include the prototypic
morpheaform BCC, infiltrative growth BCC and
metatypical BCC.

Morpheaform BCC
Morpheaform or sclerosing BCC is characterized by
columns of basaloid cells one to two cells thick

enmeshed in a densely collagenized stroma contain-
ing proplastic fibroblasts (Figure 8). Individual cell
necrosis and mitotic activity is brisk considering the
relative tumor volume and the neoplasms them-
selves are poorly demarcated, showing widespread
invasion of the reticular dermis and penetration into
the subcutaneous tissue. Slit-like retraction from the
stroma is less common than for the nodular and
superficial variants but is still often demonstrable.
These neoplasms may coexist with other aggressive
growth morphologic variants. Morpheaform BCCs
represent roughly 1–5% of all BCCs and clinically
present as white or yellow depressed fibrotic scars
that rarely ulcerate or bleed.8 In our experience,
these cancers occur mainly in a sun-exposed
distribution.7 Although typically one to two cells
in thickness, cords up to five cells in thickness may
be present; the architecture comprises sharp angula-
tion of such cords. Pronounced stromal fibroplasia
and fibrosis surrounds the tumor tongues. By
electron microscopy, a basal lamina is absent.36

Figure 5 Nodular BCC: histomorphology. Nodular BCC manifests multiple variably sized and rounded nodules with a pushing contour
in apposition to a stroma that shows no significant fibroplasias (a). The nodules of tumor show a peripheral palisade of basaloid cells
and, at their interface with the stroma, slit-like retraction is seen (arrow) (b). Note also the eosinophilic condensation of basement
membrane material adherent to the cytoplasms of the palisading basaloid cells (b).
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Infiltrative growth BCC
Infiltrative growth BCC comprises, at the light
microscopic level, irregularly sized and shaped
nests of tumor cells; the nests show sharp angula-
tion of their peripheral contours, occasional foci of
slit-like retraction, and frequent mitotic activity and
individual cell necrosis of the neoplastic cells
(Figure 9). The stroma is frequently fibrotic with
plump proplastic stromal fibroblasts. The nests
are variable in size and shape with jagged con-
tours.14,32,37 Typically the elongated tumor cell
strands of the infiltrative growth component are 5–
8 cells in thickness. Roughly one-third of such cases
show an admixed nodular component from which
the lesions are held to derive following UV irradia-
tion (Figure 10).38 Like the morpheaform variant,
these tumors are poorly circumscribed and may
show invasion of subcutis and adjacent muscular
and other structures. Perineural infiltration is a
distinct risk in this variant as in the morpheaform
BCC, and, like the morpheaform variant, the clinical

Figure 6 Nodular BCC: histomorphology. The slit-like retraction
with mucin deposition in the adjacent stroma causes the nests of
BCC to be only loosely adherent to the collagen. Thus, during
processing, the tumor cell nests can drop out of the tissue sample,
leaving nothing but an empty space, an important clue to BCC.

Figure 7 Micronodular BCC: histomorphology. Micronodular BCC manifests uniformly small nests of neoplastic basal cells with
rounded peripheral contours extending widely throughout the sampled dermis (a). The adjacent stroma shows fibroplasia (b) indicating a
transition step in evolution from nodular to aggressive growth BCC.
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correlate is a depressed yellowish or fibrotic plaque
that typically lacks a rolled border or an elevated
pearly nodule unless a nodular BCC component
coexists.

Metatypical BCC
The metatypical BCC (equated by some authors with
‘basosquamous carcinoma’39) is, in our view, a form
of aggressive growth BCC with infiltrating jagged
tongues of tumor cells, some of which manifest an
abortive peripheral palisade and clearcut basaloid
morphology, admixed with other areas that show
intercellular bridge formation and/or cytoplasmic
keratinization (Figure 11). Clinching the diagnosis is
the presence of a coexistent classic nodular or

superficial component. We distinguish these neo-
plasms from keratotic BCC, which is most often a
nodular BCC with central squamous differentiation,
and from the mixed basal cell–squamous cell
carcinomas that represent a collision between two
clonally distinctive and geographically separate
neoplasms in the same biopsy or excision specimen.
Metatypical BCC is the subtype of BCC that can be
confused with squamous cell carcinoma and which
promotes controversy considering its precise histo-
morphologic classification,39,40 as it shows both
basal cell and squamous cell carcinoma differentia-
tion in a continuous fashion.15,41 One must recog-
nize that use of the terms ‘metatypical BCC’ and

Figure 8 Morpheaform (sclerosing) BCC: histomorphology. In a
densely proplastic and heavily collagenized stroma, small
irregular (sharply angulated) tongues of neoplastic basaloid cells,
often 1–4 cells thick, are embedded in the collagen table. Slit-like
retraction may be much less conspicuous than that seen in this
particular example.

Figure 9 Infiltrative growth BCC: histomorphology. Like mor-
pheaform BCC, the infiltrative growth BCC shows heavy stromal
collagenization and proplasia of stromal fibroblasts. However, the
tumor tongues manifest an admixture of rounded nodules, large
nodules with irregular contours and small irregular tongues of
tumor cells embedded in the fibrous stroma. These lesions almost
invariably arise in sun-damaged skin, the morphologic evidence
of which is solar elastosis (arrow).

Figure 10 Mixed nodular and infiltrative growth BCC. There is an admixture of rounded and irregularly contoured tumor cell nests
embedded in a fibrous stroma. In our experience, this is a very common histologic form of BCC (a). In (b), higher power microscopy
shows the presence of mitotic figures (arrow) and apoptotic nuclear debris (curved arrow), which characterizes the aggressive growth
BCCs.
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‘basosquamous carcinoma’ delineates a largely se-
mantic distinction with the proviso that the clin-
ician recognizes what the pathologist is referring to
and also that the diagnosis has a specific clinical
implication. In summation, in our hands ‘meta-
typical’ and ‘basosquamous’ carcinoma are used
synonymously.

The Differentiated BCCs

Introduction
BCCs may show a variety of specific cell lineage dif-
ferentiation features that do not impact prognosis.
These include, but are not restricted, to keratotic
BCC,39 infundibulocystic BCC (Figure 12),42,43

follicular BCC,44–47 which shows collision features
with pilomatricoma, pleomorphic BCC (Figure 13),48,49

BCC with eccrine differentiation,50–52 BCC with
sebaceous differentiation, the fibroepithelioma
of Pinkus (Figure 14),53 and the BCC with myo-
epithelial differentiation.54

Keratotic BCC
Also known as pilar BCC as it appears to differ-
entiate along pilosebaceous lines, the keratotic BCC
manifests large basaloid tumor nests that are
rounded and show central keratinization and degen-
eration. We deem these to represent a variant of
nodular BCC. The central cysts typically lack a
granular cell layer and are filled with keratin and
parakeratotic debris; a granular cell layer is present
in some cases and the cysts may show central
calcification surrounded by the basaloid tumor
cells. As with other nodular BCCs, the stroma is
neither proplastic nor highly collagenized, and
mitotic activity is minimal as is the presence of

individual cell necrosis.39 True hair production is
absent.

Infundibulocystic BCC
In the infundibulocystic BCC, proliferating basaloid
cells, typically in continuity with the overlying
epidermis, proliferate as oblong and rounded nests
surrounding keratin-filled structures lined by a
stratified epithelium that shows a granular cell
layer. The cells that line these keratin-filled cysts
manifest progressive squamoid differentiation with
an outer basaloid rim. Follicular bulbs, dermal
papillae and papillary mesenchymal bodies typical
of true follicular differentiation, and often seen in
the trichoepitheliomata, are typically absent. Hair
shaft production is not seen. Although the sur-
rounding stroma contains plump cells of presumed
fibroblastic lineage and shows minimal myxoid
change;42 the circumscribed, well demarcated and
differentiated stroma of a trichoepithelioma is not
present nor is there a desmoplastic stromal reaction
as typifies the infiltrative growth BCC, which is
one differential diagnostic consideration. The other
differential diagnostic possibility is a basaloid
follicular hamartoma. The basaloid follicular hamar-
toma manifests abortive hair papillae, is typically
centered around a follicle-like structure in continu-
ity with the epidermis and is typically smaller than
the infundibulocystic BCC. The infundibulocystic
BCC is a tumor held to show differentiation towards
the hair follicle infundibulum. A sebaceous compo-
nent is usually absent. This morphology is seen in
lesions associated with a familial pattern of inheri-
tance. We have also seen infundibulocystic BCC in
the setting of skin tag-like polypoid growths in

Figure 11 Metatypical BCC: histomorphology. The metatypical
BCC is an aggressive growth neoplasm arising in sun-damaged
skin and showing irregular tongues of tumor and/or an admixed
nodular BCC component (a). High-power microscopy shows
cytoplasmic keratinization and/or intercellular bridges in the
squamous areas (arrow) (b).

Figure 12 Infundibulocystic BCC: histomorphology. In a skin tag-
like growth removed from the young patient illustrated in Figure
3, a polypoid surface contour is noted (a); basaloid tumor tongues
are in continuity with the undersurface of the epidermis at
multiple points. The individual tumor nests show cytoplasmic
melanization (arrow) (b), an important criterion separating BCC
from trichoepithelioma and trichofolliculoma. Classical slit-like
stromal retraction is seen (curved arrow).
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patients with nevoid BCC syndrome of Gorlin and
Goltz (Figure 3).

Follicular BCC
On occasion, a BCC will show matrical differentia-
tion whereby shadow cells adjacent to islands of
proliferating basaloid cells are present and so mimic
a pilomatricoma.44–47 The shadow cells have an
anucleate morphology and eosinophilic cytoplasms
often accompanied by zones of calcification.45

Mitoses, apoptic cells and high-grade nuclear atypia
are absent.44 The term ‘follicular squamous cell
carcinoma’ has been used to describe squamous cell
carcinoma arising in the wall of an epidermal cyst;
BCC arising in this setting is a rare event but is not
unique to our experience (personal observation).

Pleomorphic BCC
Some BCCs, particularly of nodular architecture,
show strikingly enlarged giant hyperchromatic
nuclei with amorphous nucleoplasms. These are
termed pleomorphic BCC or ‘basal cell epithelioma
with monster cells’.48 Typically, these mis-shapen

giant nuclei are either scattered individually
through tumor lobules or show clustering suggesting
that they are components of a similar clone (Figure
13). All cases evaluated by static image analysis
cytometry have proven to be aneuploid49 but
paradoxically, mitoses, although present with
roughly the same frequency as seen in typical
nodular BCCs, are not often atypical.48,49 As these
pleomorphic monster cells impart no prognostic
significance from the standpoint of enhanced bio-
logical aggressiveness, we speculate that this
represents a form of senescent atypia.

BCC with sweat duct differentiation
Typically seen in nodular BCC in some 1% of cases
in our experience is otherwise typical eccrine, and
sometimes apocrine, differentiation50,51 whereby
tubules lined by the cuboidal epithelium with an
internal eosinophilic cuticle are centrally disposed
in otherwise typical basaloid tumor cell aggregates.
The internal eosinophilic cuticle decorates with
immunohistochemical stains for carcinoembryonic
antigen and epithelial membrane antigen (EMA).42,50

Figure 13 Pleomorphic BCC: histomorphology. In pleomorphic BCC, the tumor nests have a similar architectural pattern to nodular or
mixed nodular and infiltrative growth BCC (a). However, the tumors at high-power microscopy show pleomorphic nuclei with large
diameters (‘monster cells’) (arrow) (b).
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BCC with sebaceous differentiation
The BCC with sebaceous differentiation is differen-
tiated from sebaceous adenoma by having a germi-
native cell component which occupies greater than
50% of the transverse diameter of tumor lobules that
typically manifest a rounded morphology with areas
of slit-like retraction accompanied by mitoses and
apoptotic debris. Unlike sebaceous carcinoma, there
is no pagetoid spread in the overlying epidermis, no
haphazard infiltrative growth morphology, no des-
moplastic stromal reaction and no invasion of
adjacent structures. Sebaceous adenoma, in contrast,
is characterized by a lining of germinative cells less
than 50% of the diameter of the neoplastic lobule
while sebaceous hyperplasia typically has a periph-
erally disposed layer of germinative cells 1–2 cells
thick. In contrast is the sebaceoma, a tumor that
manifests a haphazard array of germinative epithe-
lium admixed with sebocytes and structures that
recapitulate sebaceous ducts. Particularly proble-
matic are the sebaceous neoplasms of Muir–Torre
syndrome, which sometimes defy precise classifica-
tion by the foregoing scheme.52

Fibroepithelioma of Pinkus
Described by Pinkus53 in 1953 the fibroepithelioma
typically arises above the natal cleft or on the lower
trunk as a pink or flesh colored nodule with a
constricted inferior margin suggesting a seborrheic
keratosis.55 In this tumor, elongated basaloid epithe-
lial strands manifesting slit-like retraction from
stroma are enmeshed in a myxoid matrix or a
background of proliferating spindle cells with
abundant collagen (Figure 14). If a lesion is
completely excised, a well-demarcated, pushing
inferior and lateral margin is noted; the tumor
frequently connects to the overlying epidermis at
multiple points. A cystic variant is described.55 The
important differential diagnostic consideration is
the eccrine syringofibroadenoma of Mascaro, char-
acterized by a typical acral disposition and compris-
ing elongated basaloid strands containing central
eccrine ductal cells and a well defined cuticle; these
connect to the undersurface of the overlying epider-
mis in the fashion of eccrine straight ducts. Deeper
levels through the paraffin block will show the
basaloid strands of the eccrine syringofibroadenoma

Figure 14 Fibroepithelioma of Pinkus: histomorphology. The fibroepithelioma of Pinkus manifests atypical basaloid cells that grow in
thin lacy strands radiating down from points of continuity with the overlying epidermis (a). The stroma is often myxoid or shows plump
stromal cells with collagen deposited around the basaloid tumor tongues (b).
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to have a central eccrine ductal differentiation and
cuticle, unlike the solid undifferentiated basaloid
epithelial columns of fibroepithelioma.56 Some
observers regard the fibroepithelioma as a form of
‘fenestrated’ trichoblastoma, a lesion held to be a
benign analogue of BCC that shares many morpho-
logical features of BCC but has not to date been
shown to manifest PTCH mutations and dominantly
affects sun-protected skin.57

Recurrent BCC
In approximately 10% of BCCs treated by conven-
tional management, either surgical excision or
curettage followed by fulguration of the lesional
base, recurrent tumors appear at some future point
(Figure 15).2,3 The recurrence rate reflects margin
positivity after attempted surgical excision and
varies by histologic type, being highest for the
aggressive growth variants (for example 26.5% for
infiltrative BCCs) and lowest in the indolent growth
variants (eg 6.4 and 3.6% for nodular and superficial
BCC, respectively).32 Following Mohs micrographic
surgery, the recurrence rate is said to be in the 1%
range.2,3 The recurrence rates may also differ based
upon the anatomic site, particularly as regards
lesions of the nose and ears,2,3,20 where higher
recurrence rates may reflect peculiarities of the
anatomy or a natural hesitancy on the part of
clinicians to perform mutilating surgical procedures
in these locations. While most recurrences are seen
within 3 years following the original operative
procedure, some 20% of recurrences manifest
themselves between 6 and 10 years after the original
surgery.20 Any subsequently managed recurrent
lesion has a further enhanced risk of recurrence

said to be in the 40% range.15 This, too, reflects the
difficult anatomical locations and the disruption of
pre-existing architecture by scarring.8 Recurrent
BCC is characterized clinically by areas of indura-
tion, erythema, ulceration or bleeding at a prior
operative site for known BCC (Figure 16). The
histomorphology of recurrent BCC reflects, there-
fore, the character of the neoplasm which is more
often an aggressive growth than indolent growth
variant,2,3,32,58 the presence of scar formation that
disrupts the pre-existing native anatomy, and the
depth of infiltration, whereby recurrent lesions tend
to have, at least in so far as the aggressive growth
variants are concerned, no connection to the over-
lying epidermis or to pre-existing follicular struc-
tures (Figure 16). There is an apparent correlation
between the measured distance of the tumor to the
nearest lesional edge and the recurrence rate.6

Pathogenesis

Introduction

BCC is held to derive from basaloid epithelia located
in the follicular bulges, in the anagen hair bulbs and
the follicular matrix cells, and in specific basaloid
cells of the interfollicular epidermis.7,8,37,59 The cells
of origin are held to be pluripotent progenitor
epithelia in adults or epithelial germ cells in the
case of those neoplasms arising in childhood (ie
linear basal cell nevi). BCCs manifest a keratin
profile similar to that of the lower part of the hair
follicle60 and that is therefore distinct from that of
the adjacent epidermal basal layer epithelia.60 In
particular, and held to reflect their derivation from
basaloid epithelia, BCCs express keratins type 5, 661

and 1462 and also alpha 2 and beta 1 integrins63 in a
fashion that does not correlate well to tumor
subtype. The expression of CD10 supports deriva-

Figure 15 Recurrent BCC: clinical morphology. In this tumor, a
scariform plaque is present at the site of a previous biopsy. There
is a rolled edge along one side of the tumor representing a nodular
growth component (straight arrow) while the infiltrative growth
component is recognizable only by pink discoloration of the skin
(curved arrow) and has a poorly demarcated border. The arrow-
head marks a recent biopsy site. (Case courtesy of Dr Michael
Wilkerson, Tulsa, OK.)

Figure 16 Recurrent BCC: histomorphology. In the same lesion
illustrated in Figure 15, a biopsy showed a mature fibrous scar in
continuity with areas of recurrent BCC of mixed nodular and
infiltrative growth types.
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tion from the folliculo-sebaceous unit.64 Key to our
understanding of the pathogenesis of BCC has been
the unraveling of the molecular basis of the nevoid
BCC syndrome.

Nevoid BCC

The nevoid BCC syndrome or Gorlin–Goltz syn-
drome23,24 is inherited as an autosomal dominant
trait with a minority of cases representing sporadic
mutations.23,24 Typically expressed in young adult-
hood, the syndrome comprises multiple basal cell
cancers and other anomalies as described below. It is
now recognized that for most patients the abnorm-
ality represents a mutation in the human homologue
of the PTCH.25 A tumor suppressor gene, PTCH is
sited on chromosome 9 q22–q31.26 The PTCH gene
product functions as a transmembrane receptor for
the Sonic hedgehog (shh) protein; when binding of
the wild-type protein occurs, the inhibition by
PTCH of a second seven-span transmembrane
protein termed Smoothened (smo) is downregu-
lated. The inhibition of smo is held to be relieved
by mutations of PTCH or SMO that eventuate in cell
proliferation (Figure 17);65 PTCH gene mutations
produce truncated proteins incapable of binding to
and inactivating smo.66 Perturbations of the SHH
pathway can occur through mutations or deletions
of PTCH, SMO and presumably of the zinc-finger
glioma transcription factor (Gli)-1 that is normally
expressed in the human hair follicle.67 Upregulation
of Gli proteins (Figures 18 and 19) has been shown
by quantitative reverse transcriptase polymerase
chain reaction assay in BCC68,69 and may play an
important role in the initiation of BCC through

the activation of the BCL2 gene (Figure 20).70 Gli
proteins are also downstream regulators of the SHH
signaling pathway, leading to increased tRNA
expression through the basonuclin gene system71

and possibly as well through the forkhead/winged-
helix domain transcription factor FOXE-1.72 In-
creased FOXM-1 levels, upregulated through shh
signalling via Gli1, may be specific for sporadic
BCC.73 Gli2 is able to induced G1–S phase progres-
sion in contact-inhibited keratinocytes, apparently
through the transcription factor E2F1.74 Antagonists
of the shh/smo signaling pathway such as the
steroidal alkaloid cyclopamine can selectively

Figure 17 The PTCH gene product resides in the phospholipid
bilayer of the plasma membrane. Its normal function is to bind
smoothened (smo), which is released after binding of the sonic
hedgehog (shh) signaling protein. Mutations that cause truncation
of the ptch protein result in a situation where smo expression is
constitutively upregulated in the absence of the binding of shh
protein.

Figure 19 The Gli-1 protein binds to DNA to cause upregulation
of the expression of transforming growth factor-b (TGF-b). TGF-b
then migrates through holes in the nuclear envelope into the
extracellular space to cause proliferation of fibroblasts and
upregulated expression of metalloproteinases by them that cause
dissolution of basement membrane material.

Figure 18 The smo protein, when unbound by ptch, acts as a
signal transducer upregulating the expression of glioblastoma
(Gli)-1 and Gli-2 signalling proteins.
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induce differentiation and apotosis of tumor cells
in vivo and may emerge as a potential therapeutic
modality in the future.75

Sporadic BCC

Perturbation of the SHH pathway, which is the rule
in heredofamilial BCC, appears to be frequently
operative in the sporadic BCC as well. Mutations of
SMOH or PTCH were detected in 12 of 31 sporadic
BCCs in one study;76 the same group of researchers
showed mutations in this pathway in two-thirds of
sporadic BCCs in a subsequent study.77 An addi-
tional or alternate pathway of tumorigenesis appears
to be at play in the remainder.

The expression of bcl-2, an inner mitochondrial
membrane protein that inhibits apoptosis, has been
demonstrated in BCCs of sporadic type. By semi-
quantitative analysis, preferential overexpression of
bcl-2 has been shown in the indolent-growth forms
of BCC (ie superficial and nodular BCC).7 In our
proposed scheme, immortalization of progenitor
epithelia of the hair follicle and the interfollicular
epidermis by bcl-2 predisposes to subsequent
mutagenic ‘hits’ from UV light. In particular,
enhanced expression of p53 occurs in the absence
of concomitant up regulation of p21 expression,
suggesting that mutagenesis of p53 appears prefer-
entially in the aggressive growth vs the indolent
growth variants of BCC (Figure 21).38,78 Most of the

tumor suppressor genes are protein tyrosine kinases;
the mode of action of these enzymes as they impact
cell cycle activity results in alterations of tissue
phosphate levels detectable by near infra-red (NIR)
spectroscopy.79–81 By noninvasive methods, in-vivo
NIR spectroscopy can be used to map the extent of
BCCs and also to distinguish them from other
cutaneous tumors with a high degree of accuracy.79–83

That the two proposed mechanisms of tumorigen-
esis are complementary is suggested by the fact that
shh-expressing cells also manifest increased expres-
sion of bcl-2,84 likely through activation of the Gli
proteins that are expressed in the outer root sheath
of the normal hair follicle and in BCCs;65 Gli-2 in
particular appears to play an important role in the
activation of the BCL2 gene.70

UV Light-Induced Mutagenesis and Biologic
Transformation

BCCs express p53 protein and do so in a preferential
fashion in aggressive growth variants.78,85,86 Muta-
tions of p53 have been documented in up to 40% of
studied BCCs;77 72% of the mutations bear the
signature of UV light induction. The aggressive
growth variants of sporadic BCC are associated with
stromal fibroplasia and overexpression of what is
likely mutant p53.38,78 It is this stromal response to
tumor which makes the aggressive growth BCC less
amenable to local therapy and control.32 The inter-
action between tumor and stroma, as demonstrated
in many neoplastic systems, is critical to lesional
pathogenesis. Loss of basement membrane material

Figure 20 The Gli-2 protein product binds to chromosome 18 to
cause upregulated expression of bcl-2 protein. The bcl-2 protein is
believed to then migrate through the nuclear envelope. Its
function along the internal cristae of the mitochondria appears
to impact oxygen consumption and ATP utilization. Bcl-2 is an
antiapoptotic protein that helps to increase cell longevity.
Normally functional in the operation of the hair follicle in a
fashion that appears to prevent conversion from anagen through
to the catagen phase of the hair cycle, bcl-2 may be the common
pathway where those sporadic BCCs not impacted by PTCH
mutations acquire similar properties to those neoplasms seen in
basal cell nevus syndrome and in the setting of those sporadic
mutations that impact the ptch/smo system.

Figure 21 UV light-induced damage causes conversion from
wild-type to mutant p53. Wild-type p53 causes cell cycle arrest
through the p21/retinoblastoma gene product pathway in order to
enable the repair of DNA in cells subjected to sublethal genotoxic
injury. It also promotes apoptosis of irreparably damaged cells
through the bcl2/bax system. Mutant p53, in contrast, does not
effect cell cycle arrest. In consequence, DNA repair does not take
place and cells are not driven down the apoptotic pathway,
enabling them to then replicate and to acquire further genomic
instabilities leading to an enhanced malignant potential.

Basal cell carcinoma
AN Crowson

S140

Modern Pathology (2006) 19, S127–S147



around individual tumor cell nests occurs with
progression from indolent to aggressive growth
neoplasms.36 The working hypothesis is that activa-
tion of matrix metalloproteinases in the process of
transformation results in the digestion of basal
lamina around tumor nests, promoting the elabora-
tion and/or release of proplastic cytokines and their
subsequent availability to the rapidly proliferating
aggressive growth neoplasms. Perhaps corroborating
this hypothesis is the fact that the aggressive growth
BCCs have been shown to selectively express
syndecan-1 in the adjacent stroma, but not in the
tumor cells.87 Syndecan-1 is a member of the
syndecan glycoprotein family, held to play an
important role in inhibiting tumor growth and
invasion through its role as a receptor for growth
factors in the extracellular matrix.

In our hands, the indolent growth variants are
found widely distributed on both sun-exposed and
sun-protected skin, while the aggressive growth
variants such as infiltrative and morpheaform BCC
are more frequent in sun-exposed skin.7 Australian
observers have confirmed these findings in a large
series using conventional histology.88 Men and
women are affected in roughly equal proportions
with the majority of tumors occurring in the head
and neck region.2,3,20 In our experience, male
subjects tend to manifest more frequent localization
to the left side of the face, which may reflect the fact
that they were driving vehicles in North America
prior to the advent of sun screens. Roughly one-
quarter of cases occur on the nose, the most
frequently involved site.2–6 Less prevalent overall
in more darkly pigmented races, the histologic types
of BCC seen in Africans and Hispanics have a
similar histomorphology.89

Other Risk Factors for Sporadic BCC

The incidence of BCC is much more common in
individuals who have received a solid organ
transplant90,91 in whom herpes virus like DNA
sequences have been demonstrated90,91 and in whom
tumors appear to have an increased tendency for
recurrence and metastasis.92 In concert with this
more aggressive behavior, the histologic types are
different in patients with immune suppression in
whom infiltrative growth BCC is more common than
nodular and/or superficial variants.12 In contrast,
superficial BCC predominates in individuals with
renal failure, diabetes mellitus and human immu-
nodeficiency virus infection.12

Host Response to Neoplasm and Tumor–Stromal
Interactions

Most inflammatory cells in the stroma of a BCC
are lymphocytes of T-helper phenotype,93 while
T-cytotoxic/suppressor cells and B lymphocytes
are uncommon8 and plasma cells, when present,

are generally held to reflect coexisting ulceration.
Patients with immune suppression have reduced
numbers of T lymphocytes around their tumor nests
and tongues. Histiocytes are often present in
significant numbers, most expressing HLA-DR anti-
gens8,80 and some representing Langerhans’ cells.8

The apposition of HLA DR-expressing lymphocytes
appears to be associated with upregulation of HLA
DR antigens on the surface of some tumor cells.93

Mast cells are often present in increased numbers
around the periphery of tumor islands8,94 and may
play a role, through release of their cytosolic
products, in provocation of fibrosis around the
tumor tongues of aggressive growth neoplasms. An
amyloid-like substance held to derive from degen-
erating epithelia is present in and around some
indolent growth BCCs95,96 but mucin deposition is a
far more common finding. The mesenchymal mu-
cins, likely products of stromal cells, represent
hyaluronic acid and dermatan sulfate.95,96 Cylin-
der-like inclusions of hyalin material resembling
those seen in the cylindroma are demonstrated in
some nests of nodular BCCs97 and appear to
comprise intermediate filaments including vimen-
tin, keratin and myosin.97 In rare cases, needle-
shaped fibers comprising collagenous crystalloids
are identified98 and contain types I and III collagen,
held to reflect degeneration of extracellular matrix
components.

Ultrastructural examination gives some clues to
the pathogenesis and transformation characteristics
of BCC. Both the superficial and nodular variants of
BCC36,99,100 are surrounded by a continuous base-
ment membrane zone comprising collagens type IV
and V admixed with laminin (Figure 22). The
aggressive growth variants (ie morpheaform, meta-
typical and infiltrative growth subtypes) manifest
an absent basement membrane (Figure 23).36,100

Although formerly held to constitute a barrier to
invasion,99 in fact the basement membrane zone may
first be secreted by and later dissolved by neoplastic
cell systems, such as in the case of upregulated
transmembrane metalloproteinase activity in verti-
cal growth phase melanoma-derived cell lines in
vitro,101 a biologic function which has specific
implications. In particular, we speculate that the
basement membrane material may act as a trap for
proplastic cytokines derived from tumor cells,
stromal cells and from inflammatory cells. These
proplastic cytokines, when liberated by a transmem-
brane or other matrix metalloproteinase may then be
bioavailable to promote tumor growth.101 In any
event, the interaction between tumor and stroma
plays a key role in basal cell cancer biology. The
aggressive growth variants, manifesting pronounced
stromal desmoplasia, are not easily treatable by
simple curettage and fulguration. The clinician can
with reasonable accuracy predict when he/she is
dealing with an aggressive growth variant as the
curette loop will strike the tumor and its fibrotic
matrix to produce a ‘gritty’ sensation quite unlike
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the nongritty character of superficial and nodular
BCCs. It is the percolation of cells through stroma
and their protection from the curette loop by the
desmoplastic collagen table which necessitates an
alternative approach, typically a surgical one, to the
aggressive growth tumors. Other ultrastructural
features that find expression at the light microscopic
level include the presence of hemidesmosomes
along the margin of a nodular or superficial BCC in
decreased numbers vs normal adjacent epidermis.
This reduction in hemidesmosome concentration in
concert with the absence of type VII collagen
anchoring fibrils is held to be a potential explana-
tion for the retraction spaces seen at the light
microscopic level between the nodules of tumor
cells and the adjacent stroma. Cytoskeletal micro-
filaments uncommon in normal epithelia are pre-
sent in BCC, particularly in the invasive subtypes102

and could in part explain enhanced tumor mobility
through stroma. Actin protein expression is upregu-
lated in BCCs vs adjacent normal tissue via a series

of specific protein kinases (unpublished data of
Crowson and Garcia, 2005); differential expression
of actin filaments and their attachment plaques has
been implicated as a significant event in the
evolution of melanoma.103,104

Differential Diagnosis

The different forms of BCC each carry with them a
different set of differential diagnostic possibilities.
Superficial BCC, by showing oftentimes sharply
demarcated clones of basaloid cells, calls to mind
Bowen’s disease and sometimes other clonal pro-
liferations such as clonal seborrheic keratosis or
even intraepidermal eccrine porocarcinoma in situ.
Essential to the distinction is the identification of a
peripheral palisade along the base of the lesion at
the dermal–epidermal junction in concert with slit-
like retraction of the stroma. Eccrine cancers often
have true lumenal margins or intracytoplasmic

Figure 22 Nodular BCC: ultrastructural features. The nodular BCC is characterized by rounded nests of neoplastic basaloid cells (a) that
are deliminated by an almost continuous basal lamina (b, straight arrow). Note the presence of numerous hemidesmosomes at the
interface between the plasma membrane of the neoplastic basal cells and the adjacent delimiting basal lamina (straight arrow), and the
absence of anchoring fibrils (curved arrow) that helps to explain the slit-like stromal retraction so characteristic of BCC at the light
microscopic level.
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lumina reflecting glandular differentiation. Bowen’s
disease shows pronounced intercellular bridge for-
mation and cytoplasmic keratinization and has
frequent and atypical mitotic figures that are
uncommon in superficial BCC. Seborrheic keratoses
can cause surprising difficulty in distinction from
both superficial and early nodular BCCs but gen-
erally the seborrheic keratosis manifests a plaque-
like architecture whereby a straight line drawn
between the native epidermis at the shoulders of
the lesion lies beneath the plane of the proliferation.
Seborrheic keratoses comprise basaloid epithelia,
usually without atypia or mitotic activity, accom-
panied by pseudohorn cyst formation and either a
pigmented reticulated, a solid acanthotic or a
papillomatous architecture. Actinic keratoses occa-
sionally mimic BCCs as well. In particular, some
actinic keratoses manifest downward buds of atypi-
cal basaloid cells in sun-damaged skin but these are
surmounted by parakeratosis and typically lack slit-
lack retraction from the subjacent stroma or mucin
deposition.

Nodular BCC raises consideration to a nodular
intradermal eccrine proliferation such as clear cell
hidradenoma or eccrine spiradenoma, the latter
showing intertwined dark basaloid and lighter
cuboidal lumenal cells reflecting eccrine differentia-
tion. These neoplasms frequently have few mitoses
and often do not connect to the overlying epidermis.
Peripheral palisading, stroma mucinosis or indivi-
dual cell necrosis are unusual in the tumor nests of
benign eccrine adnexal neoplasia. The trichoepithe-
lioma manifests abortive hair papilla formation with
papillary mesenchymal bodies in basaloid nests that
are in turn encompassed by a distinctive stroma
populated by plump stromal cells that is sharply
demarcated from the adjacent native dermis. Tri-
choepitheliomas manifest no mitotic activity, no

individual cell necrosis and only infrequently have
melanin pigment within tumor nests. Tricho-
epitheliomas also frequently radiate around central
keratin-filled cystic structures. It is the more
differentiated BCCs, such as the BCC with abortive
hair papilla formation, and the infundibulocystic
BCC which can cause confusion with respect to
trichoepithelioma.105 Immunostains can be helpful,
such as CD34 that is expressed in the stroma of
trichoepitheliomas but not that of BCCs,44,106 and
bcl-2, expressed diffusely in the indolent growth
BCC but only around the periphery of a trichoe-
pithelioma.107 Trichofolliculoma, on the other hand,
manifests a central keratin-filled pore containing
hair shaft material, from which radiate squamoid
bands that in turn connect to basaloid islands
recapitulating follicular differentiation. The differ-
entiated forms of nodular BCC such as BCC with
sebaceous or eccrine adnexal differentiation can be
distinguished in the former instance by criteria
already listed above and in the latter by the presence
of slit-like retraction, individual cell necrosis and
mitotic activity. As well, the eccrine components of
BCC, when present, are only a minor contribution to
the overall volume of tumor. We do not consider
distinction of the ‘adenoid’ form of BCC from digital
papillary adenocarcinoma and other malignant
eccrine neoplasms to be a significant or realistic
concern in the vast majority of cases.

Some BCCs show clear cell differentiation com-
prising intracytoplasmic glycogen accumulation and
apparently recapitulating outer root sheath (trichi-
lemmal) differentiation. In this setting, sebaceous
carcinoma enters the differential diagnosis. Sebac-
eous carcinomas decorate with antibodies to low
molecular weight keratins (ie CAM 5.2) and strongly
with antibodies to EMA in our hands. Others
describe absent EMA expression in the poorly
differentiated areas of sebaceous carcinoma.108 Basal
and squamous cell carcinomas express EMA only
faintly and are typically negative for CAM 5.2. The
Thomsen-Freidenreich (T) antigen is expressed in
sebaceous neoplasms but not by most basal and
squamous cell carcinomas, and has been held to be a
useful diagnostic tool.109 Some authors have found
the marker to be less helpful.110 Androgen receptor
expression in sebaceous neoplasms, including in
the seboblasts as well as the differentiated sebo-
cytes, has been proposed as a diagnostic adjunct 108

Androgen receptor expression was reported in 78%
of BCCs but no trichogeneic neoplasms in one
study;111 by implication the utility of this marker
in differentiating sebaceous neoplasms from BCC
must be considered dubious. The distinction of
these clear cell tumors from sebaceous carcinoma
and sebaceous epithelioma rests on the demonstra-
tion of cytoplasmic glycogen (using an alcian blue-
PAS and PAS-diastase staining combination) and by
the expression of carcinoembryonic antigen. Recog-
nition of sebaceous differentiation in a BCC would
not alter the biologic potential of the tumor but

Figure 23 Infiltrative growth BCC: ultrastructural characteristics.
In this infiltrative growth of BCC, the tumor tongues have
irregular contours. There is no delimiting zone of basement
membrane material.
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sebaceous carcinomas tend to have more stubborn
local aggression and also a metastatic capability
which is likely more significant than for BCC. The
presence of balloon cell change in a melanocytic
proliferation can mimic clear cell and sebaceous
differentiation in BCCs; appropriate immunohisto-
chemical decoration with antibodies to S-100 pro-
tein, A103 (Melan A) and gp100 protein (HMB-45)
makes these distinctions possible.112 Metastatic
renal cell and thyroid cancers can have a clear cell
morphology. The former are glycogen rich and can
therefore cause diagnostic concern but typically
have a highly vascular stroma associated with
abundant hemorrhage. Renal cell carcinomas ex-
press CD10, CD15, AMCAR and vimentin in addi-
tion to keratins. Thyroid carcinomas decorate with
antibodies to thyroid transcription factor and/or
thyroglobulin (if follicular differentiation is present)
enabling distinction. On occasion, a Merkel cell
carcinoma comes into consideration of a solid
undifferentiated form of BCC. The Merkel cell
carcinoma expresses cytokeratin 20, typically as
drop-like aggregates in a perinuclear disposition
representing Golgi complex accentuation, in concert
with neuroendocrine markers synaptophysin and
chromogranin.113

With respect to the aggressive growth BCCs, the
morpheaform BCC must be distinguished from other
desmoplastic adnexal tumors including desmo-
plastic trichoepithelioma and microcystic adnexal
carcinoma. Some desmoplastic trichoepitheliomas
manifest an epidermal ‘dell’, a downward indenta-
tion of the epidermal surface, accompanied by
proliferating basaloid cells, keratin cysts and only
a very rare mitosis in the tumor cell population.
Dermal mucin production and apoptosis are absent
although calcification may be seen. In the micro-
cystic adnexal carcinoma, a widely invasive tumor
is seen which goes to all edges of a punch biopsy
specimen most typically and comprises columns of
vertically oriented atypical cells manifesting indivi-
dual cell necrosis and mitotic activity surmounted
by keratin-containing cystic structures lined by
differentiated squamous epithelium. Microcystic
adnexal carcinoma is a neoplasm of the mid face
typically of middle-aged or elderly woman and can
manifest stubborn local recurrence with disfigure-
ment. Its correct diagnosis and appropriate extirpa-
tive surgical therapy is therefore necessary.114

Conclusion

Advances in the biology of BCC have led us to
understand the pathways of lesional evolution and
have induced clinicians to demand precision as well
as accuracy in morphological classification. The
impact upon therapy of the accurate classification of
BCC is such that all practicing surgical pathologists
should be aware of the histologic criteria for
diagnosis and subclassification of this, the most
common human cancer.
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