Head and Neck Pathol (2014) 8:339-348
DOI 10.1007/s12105-013-0505-5

CASE REPORT

Intraoral Basal Cell Carcinoma, a Rare Neoplasm: Report
of Three New Cases with Literature Review

T. R. Woods
F. J.
S. L.

D. M. Cohen - M. N. Islam -
Kratochvil - J. C. B. Stewart -
Reeder - I. Bhattacharyya

Received: 22 August 2013/ Accepted: 29 October 2013 /Published online: 8 November 2013

© Springer Science+Business Media New York 2013

Abstract Intraoral basal cell carcinoma (IOBCC) is an
extremely rare entity that bears close microscopic resem-
blance to and is often confused with the peripheral ame-
loblastoma (PA). Basal cell carcinomas are thought to arise
from pluripotential basal cells present within surface epi-
thelium and adnexal structures, so theoretically they can
arise within the oral cavity. Many of the early cases
reported as IOBCC actually represent PA. Most of the well
documented cases arise from the gingiva. The histologic
features of basal cell carcinoma that help separate it from a
PA include: tumor arising from surface epithelium, scat-
tered mitotic figures and apoptotic cells, presence of
mucoid ground substance and tumor infiltrating widely
throughout the connective tissue and often exhibiting a
prominent retraction artifact. Clinically IOBCC resemble
carcinomas, compared to the benign and innocuous
appearance of the PA and typically presents as surface
ulcerations varying from rodent ulcer to an ulcerated
erythroplakia appearance. This contrasts with the classic

T. R. Woods - D. M. Cohen - M. N. Islam - I. Bhattacharyya
Department of Oral and Maxillofacial Pathology, University of
Florida College of Dentistry, Gainesville, FL, USA

F. J. Kratochvil - J. C. B. Stewart
Department of Pathology and Radiology, Oregon Health and
Science University School of Dentistry, Portland, OR, USA

S. L. Reeder
Private Practice Limited to Oral and Maxillofacial Surgery,
Jacksonville, FL, USA

1. Bhattacharyya (D<)

Division of Oral Pathology, Department of Oral and
Maxillofacial Diagnostic Sciences, University of Florida College
of Dentistry, PO Box 100414 JHMHC, Gainesville,

FL 32610-0414, USA

e-mail: ibhattacharyya@dental.ufl.edu

“bump on the gum” appearance of PAs with usually intact
surface and appearing as small discrete, sessile, exophytic
lesions. Importantly, the proliferative basaloid epithelium
demonstrates positive immunoreactivity for the anti-epi-
thelial antibody, Ber-EP4, a cell surface glycoprotein. The
IOBCC has the potential for local recurrence and aggres-
sive behavior and should be treated with wide surgical
excision and close clinical follow up. We present 3 rare
cases of IOBCC and discuss the salient histologic, immu-
nohistochemical and clinical features.

Keywords Intraoral basal cell carcinoma -
Peripheral ameloblastoma - Ber-EP4 - EMA -
Calretinin

Introduction

Basal cell carcinoma (BCC) is considered to be the most
common malignancy in humans and occurs primarily on
the skin especially in the head and neck and accounts for
approximately 75-80 % of all malignant diseases of skin
[1]. Due to their high incidence rate, epidemiological
studies to ascertain exact numbers are sparse [1]. The most
recent estimate of non-melanoma skin cancers in the US
for 2013 is 3.5 million, with the great majority of these
being BCC [2]. The incidence of skin cancer is exponen-
tially increasing worldwide, with some estimates reporting
up to a 10 % annual increase in incidence [3].

Intraoral basal cell carcinoma (IOBCC) is a controver-
sial entity due to its rarity and histologic similarity to the
peripheral ameloblastoma (PA). We describe three rare
cases of JOBCC and discuss the salient histologic and
clinical characteristics with an immunohistochemical
staining profile. We review the reported cases of IOBCC in
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literature and differentiate this unusual entity from the
peripheral ameloblastoma.

Case Report #1

A 39-year-old female presented to an oral and maxillofa-
cial surgeon with a non-healing, painful erythematous
growth on the anterior hard palatal mucosa, present for
approximately 1 year. Clinical examination revealed an
irregularly shaped, red to purple swelling extending from
the mesiolingual papilla of tooth #4 to the lingual margin
of tooth #9, measuring approximately 2.2 x 1.7 x 0.2 cm
(Fig. 1a). The interproximal papilla between teeth #6 and
#7 revealed a slight redness on the buccal aspect. An
excisional biopsy was performed and diagnosed as a
peripheral ameloblastoma. This diagnosis was rendered by
another pathology service, and information on margins was
not available in their report. The patient returned 3 weeks
later with progressive erythema and swelling in the area of
biopsy. The lesional area appeared to have enlarged and
involved the papillary and palatal gingiva of several con-
tiguous teeth (Fig. 1b). At this time, an incisional biopsy
was performed revealing multiple sections of a malignant
neoplasm arising from the basal cell layer of surface epi-
thelium invading into dense, desmoplastic appearing
fibrous connective tissue (Fig. 2a). The surface epithelium
adjacent to the ulcerated and eroded zones did not dem-
onstrate any dysplastic or atypical features. Islands of ba-
saloid cells were seen budding off from the basal cell layer
of the epithelium from the rete ridges over almost the entire
length of the specimen. These islands contained numerous
apoptotic cells, mitotic figures, and abundant mucoid
stroma (Fig. 2b). The peripheral cells of the islands dis-
played a palisaded arrangement with prominent retraction
from the surrounding stroma (Fig. 2c). The tumor was
multifocal with areas exhibiting squamous differentiation
with formation of occasional small keratin pearls. Immu-
nohistochemical (IHC) stains (Table 1) for epithelial
membrane antigen (EMA) and calretinin (to rule out a PA)
were negative. Importantly, an IHC stain for Ber-EP4 was
positive for the lesional cells in the invading tumor islands
(Fig. 2d). Based on the histologic features and IHC profile,
a diagnosis of IOBCC was rendered. The lesion was
excised with wide assured margins, and involved teeth
numbers 5 through 9 were removed (Fig. 3a). The mucosa
was essentially stripped completely in the area using a
carbon dioxide laser. Microscopic examination of the final
excision revealed uninvolved margins and neoplastic pro-
liferation very similar to those noted in the incisional
biopsy. At 3 weeks’ follow up, the patient was healing well
but still in significant pain (Fig. 3b). Five months later, an
erythematous, linear area over the anterior palatal tissue
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was noted, and this lesion failed to resolve with antifungal
therapy. An incisional biopsy to rule out recurrent IOBCC
revealed non-specific inflammation, with no evidence of
malignancy. The patient continues to be monitored for the
last 3.5 years with no recurrence but does report atypical
neuralgia secondary to the surgery.

Case Report #2

A 75 years old male presented to an oral and maxillofacial
surgeon with an asymptomatic, indurated, slightly ulcerated
swelling of 3 months’ duration in the right retromolar pad,
measuring approximately 1.0 x 0.6 x 0.4 cm. An inci-
sional biopsy was performed and submitted for histopath-
ologic examination. This incisional biopsy was diagnosed
as a peripheral ameloblastoma. At the time of excisional
biopsy (6 weeks later), the lesion had enlarged significantly,
had remained ulcerated and the previous biopsy site had
failed to heal (Fig. 4a). The excisional biopsy revealed
keratinized surface epithelium giving rise to a basaloid
neoplasm exhibiting arborization and infiltrative rete ridges
(Fig. 4b). Multiple tumor islands consisting of hyperchro-
matic basophilic neoplastic cells were noted within the
superficial lamina propria. The tumor islands exhibited a
prominent palisading of peripheral basal cells, widespread
extension into the underlying desmoplastic stroma, scat-
tered mitotic figures, and mucoid ground substance
(Fig. 4c). IHC staining was performed (Table 1) with tumor
islands exhibiting strong reactivity with Ber-EP4 and neg-
ative labeling for calretinin and EMA (Fig. 4d).

A diagnosis of intraoral basal cell carcinoma was ren-
dered. No recurrence was noted at the 1 year follow up.

Case Report #3

A T74-year-old female presented to an oral and maxillofacial
surgeon with a painless 1.0 x 1.0 x 0.5 cm erythroleukoplakic
area on the right buccal mucosa of approximately
6—12 months duration (Fig. 5a). A past incisional biopsy in
this area had been interpreted as “ameloblastoma versus
basal cell carcinoma”. An excisional biopsy was then per-
formed. Histologic examination revealed multi-focal pro-
liferations of basaloid epithelial cells that invaded the
underlying fibrous connective tissue which displayed
prominent desmoplasia (Fig. 5b). The proliferative islands
of neoplastic epithelium were contiguous with the basal
layer of the surface epithelium. However, no atypia nor
dysplasia of the surface epithelium was noted. The invasive
nests demonstrated prominent, palisading layers of colum-
nar cells with a basaloid appearance and displayed irregu-
larly arranged, polygonal cells with relatively large, oval
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Fig. 1 Case 1. a Clinical presentation at initial visit demonstrating areas of swelling and erythroplakia of anterior palatal mucosa. b Three weeks
post-biopsy, recurrent and progressive swelling with erythema, deepening in color was noted

Fig. 2 Case 1. a Photomicrograph from the excisional biopsy sample
demonstrating a basaloid epithelial proliferation arising from the
basal surface of the epithelium and invading into the underlying
connective tissue (H & E x4 magnification). b The peripheral cells of
the invasive islands displaying a palisaded arrangement with prom-
inent retraction from the surrounding stroma. Small pools of mucoid

nuclei with vesicular chromatin (Fig. 5¢). Frequent mitotic
figures, apoptotic cells, foci of squamous differentiation
with some tumor nests forming small, pseudoductal struc-
tures containing a pale, mucoid product were observed.
Margins were clear of tumor islands. Positive IHC labeling

material are noted as well. (H & E x 10 magnification). ¢ Apoptotic
cells and abnormal and increased mitoses were observed scattered
amidst pools of basophilic mucoid material (arrows) (H & E x 40
magnification). d Immunohistochemical stain for Ber EP4 exhibiting
strong positivity in tumor cells (H & E x20 magnification)

(Table 1) with Ber-EP4 was noted in the tumor islands
(Fig. 5d), which were negative for calretinin and EMA. A
final diagnosis of mucosal basal cell carcinoma was ren-
dered. Five months after the excisional biopsy, the patient
remains free of any recurrent lesion.
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Table 1 Immunohistochemical reactivity

Ber-EP4 EMA Calretinin (Invitrogen)
(Dako) (Cellmarque)
Case 1 Positive Negative Negative
Case 2 Positive Negative Negative
Case 3 Positive Negative Negative
Discussion

Basal cell carcinoma (BCC) of the oral cavity has been
controversial entity for over half a century, dating back to
the first published case of Saint in 1951 when he described
basaloid lesions in the mid-dorsum of the tongue and soft
palate in two patients [4]. However, many of the reports of
IOBCC in literature have not been confirmed utilizing
immunohistochemistry (Table 2). In 2001, Del Rosario
et al. [5] reported the first well documented case of IOBCC
on the buccal mucosa and confirmed their diagnosis uti-
lizing Ber-EP4 antibody which produced positive labeling
of the neoplastic basal cells, supporting an origin from the
basal cell layer of the stratified squamous mucosa. Shum-
way et al. [6] also reported an additional case of IOBCC
and reviewed past reports of IOBCC. They stressed the
importance of accurate histologic diagnosis with positive
Ber-EP4 labeling in confirming a diagnosis of IOBCC [6].
Ber-EP4 is a monoclonal antibody against cell surface
glycoproteins (34 and 39 kDa) of most epithelial cells that
reacts with epithelial tumors, with the exception of super-
ficial layers of squamous epithelia [7]. Therefore, it reliably
discriminates BCC from squamous cell carcinoma (SCC)
and mesothelioma from adenocarcinoma [8, 9]. A recent
study by Winters et al. [10] reported Ber-EP4 positivity in

82 % of basaloid SCC; however, BCC can be distinguished
histologically from basaloid SCC. Ber-EP4 has been pro-
ven to be negative in peripheral ameloblastomas [11, 12].
Additionally, epithelial membrane antigen (EMA) a mucin-
like glycoprotein often used as a pan-epithelial marker has
been utilized to differentiate BCC from SCC, especially
since some variants of SCC such as basaloid SCC may
resemble BCC [13, 14].

The histopathologic features of IOBCC are similar to
those of cutaneous BCC [2, 15, 16]. IOBCC most closely
resembles the peripheral ameloblastoma (PA) microscopi-
cally and is often misdiagnosed as PA, as noted in all three
cases we present here. We contrast and compare the his-
tologic features of IOBCC and PA in (Table 3). In 1911,
Kuru reported an intraosseous ameloblastoma which had
penetrated through the alveolar bone as a PA [17]. This
cannot be considered a true PA since this case simply
represented an extra-osseous presentation of an intra-
osseous lesion. In 1959, Stanley and Krogh published the
first well documented report of PA with detailed clinical
and pathological characteristics [18]. PAs are uncommon
odontogenic tumors, accounting for approximately 1 % of
all ameloblastomas. It has an innocuous clinical behavior,
presenting as a slow-growing, firm, pink, painless mass
with a sessile or pedunculated base with a smooth surface
[19]. These are thought to arise from extraosseous rests of
dental lamina (rests of Serres) beneath the oral mucosa or
from surface epithelium having potential to differentiate
into odontogenic epithelium, and usually occur in the
mandible, particularly in the lingual premolar region or
posterior gingival and alveolar mucosa [19]. Histopatho-
logically, islands of ameloblastic epithelium with periph-
eral palisading, reverse polarity, and apical vacuolization
of the nuclei are noted beneath the surface epithelium, with

Fig. 3 Case 1. a Post surgical view demonstrating wide local excision of lesion with removal of multiple teeth. b Healing surgical site 3 weeks

later
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Fig. 4 Case 2. a Clinical photograph demonstrating a raised mass
(non-healing biopsy site clearly visible) on the right retromolar pad.
b Photomicrograph depicting an invading, infiltrative neoplasm
composed of strands and clusters of basaloid appearing epithelial
cells arising from the keratinized surface epithelium (H & E x10

approximately 50 % of cases demonstrating connection of
the tumor with the basal layer of the surface [11]. Immu-
nohistochemically, ameloblastoma and PA stain with cal-
retinin, also called calbindin-2 which is a 29-kDa calcium-
binding protein [12]. It specifically labels the stellate
reticulum cells of ameloblastoma and is considered an
important IHC aid for detecting neoplastic ameloblastic
epithelium. In addition, ameloblastomas react with anti-
cytokeratin antibodies but not the anti-epithelial antibody
Ber-EP4 [12, 20]. In contrast, tumor cells of BCC are
positive for cytokeratin and Ber-EP4, while negative for
EMA [15]. Vigneswaran et al. [21] reported positive peanut
agglutinin staining in both PA and cutaneous BCC, spec-
ulating that PA and BCC may have same tissue of origin.
However, other reports could not support this finding [22,
23]. Importantly, IOBCC is an invasive malignant neo-
plasm with potential of recurrence whereas PA are benign
lesions with minimal destructive potential and low recur-
rence, therefore similarities between the two are difficult to
establish.

magnification). ¢ Higher magnification demonstrates basophilic tumor
islands distributed throughout the connective tissue exhibiting prom-
inent peripheral palisading, and mucoid material (H & E x20
magnification). d Immunohistochemical stain for Ber EP4 exhibiting
positivity within most of the tumor islands (H & E x20 magnification)

Based on a careful review of the literature, we identified
six cases of IOBCC supported by IHC (Table 2). A female
predilection with a ratio of 2:1 over males was found. The
average age of presentation was 66, and the most common
clinical presentation was a non-healing ulceration. The
most common location is the buccal mucosa (4 of 6 cases,
or 67 %), followed by the retromolar pad and hard palatal
mucosa. In an excellent review, Shumway et al. [6] criti-
cally reviewed the cases listed in Table 2 and concluded
that 6 of these cases were inadequately documented and did
not support a diagnosis of BCC. They reviewed the pho-
tomicrographs available on other case reports and con-
cluded that only one case may have represented a true BCC
while the other cases may have been misdiagnosed. Clin-
ically, IOBCC usually resembles a malignancy, specifically
a carcinoma that may or not have associated leukoplakia
and/or erythroplakia. We reviewed these cases as well and
concur with Shumway et al. Our assessment of these
reports concluded that 3 of the cases were inadequately
documented with unclear photomicrographs [24-26]. We
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Fig. 5 Case 3. a A painless non-healing somewhat depressed
ulceration present for 6-12 month duration in the buccal mucosa
adjacent to teeth #30—#31. b Photomicrograph depicting an invasive
basaloid epithelial cell proliferation arising from keratinized surface
epithelium. mucosa (H & E x4 magnification). ¢ Palisading of the

believe 6 of the cases have been diagnosed incorrectly and
many of these would be better classified as PA or basaloid
SCC [4, 27-31]. One case was a BCC of the skin [32] and
another represented a metastatic BCC [33]. One case by
Edmondson et al. [34] may have represented an IOBCC,
but the lesion invaded into bone and no retraction artifact
was noted. This case was interpreted as ameloblastic car-
cinoma by Shumway et al. [6].

A significant aspect in all three of our cases was the
distinct lack of surface epithelial dysplasia. The neoplastic
tissue appeared to arise from the basal cell layer with no
evidence of atypical alterations of the rest of the epithelial
layers. Moreover, the epithelium adjacent to the neoplastic
proliferation also failed to display any dysplastic changes.
This finding is also supported by recent literature [5, 6, 22].
This obvious lack of surface epithelial dysplasia and the
fact that the neoplasm arises from the basal cell layer
further supports origin from pluripotent basal cells [5, 6].

A definitive mode of therapy has not yet been deter-
mined; however, according to the literature, the most
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peripheral cells as well as occasional apoptotic cells are noted within
the invasive islands which are surrounded by chronic inflammatory
cells. Retraction from the adjacent stroma is noted (H & E x20
magnification). d Immunohistochemical stain for Ber EP4 exhibiting
strong positivity in tumor cells (H & E x20 magnification)

common treatment consisted of wide local excision fol-
lowed by close clinical follow up for at least a few years.
IOBCC may exhibit signs of local recurrence and
enlargement after conservative excision as in the case
reported by Koutlas where multiple recurrences were noted
[22]. The small series of confirmed IOBCC cases provide
us with a 17 % recurrence rate (Table 2).

Conclusions

Intraoral basal cell carcinoma (IOBCC) is a rare entity with
histologic similarity to the peripheral ameloblastoma (PA).
While the two lesions share many similar features, they are
two distinct and separate entities. Ber-EP4 is considered to
be a consistent and reliable marker in distinguishing
between the two immunohistochemically. IOBCC appears
to arise from pluripotent cells in the basal layer of stratified
squamous mucosa with no evidence of surface epithelial
dysplasia. Several of the prior reports of IOBCC have been
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Table 3 Comparison between Intraoral basal cell carcinoma (IOBCC) and peripheral ameloblastoma (PA)

IOBCC

PA

Clinical
Origin

Microscopic features

Immunohistochemistry

Appears malignant- resembles carcinoma;
mixed red/white, maybe ulcerated

Pluripotent basal cells in surface
epithelium and adnexal structures

Budding of epithelial islands into lamina
propria

Prominent retraction artifact

Scattered mitotic figures

Apoptotic cells

Mucoid ground substance

Widely infiltrative throughout connective
tissue

Peripheral palisading but lacking apical
vacuolization & reverse polarity

Positive Ber-EP4; Negative for EMA and
Calretinin

Appears benign: “bump on the gum”

Basal cells in surface epithelium or dental lamina
rests

May or may not have connection to surface
epithelium

Little or no retraction artifact

Few to absent mitotic figures

Mucoid ground substance

Not significantly infiltrative

Islands of hyperchromatic basaloid cells with
peripheral palisading, areas of stellate reticulum,
prominent reverse polarity & apical vacuolization

Negative Ber-EP4; Positive EMA and Calretinin

EMA epithelial membrane antigen

potentially misdiagnosed and may actually represent other 8.
entities. This is compounded by the lack of adequate
photomicrographs and unavailability of immunohisto-

chemical stains. Furthermore, we believe that IOBCC may 9

be under reported. IOBCC can be locally aggressive and

may recur if inadequately or conservatively excised. Wide

. Latza U, Niedobitek G, Schwarting R, Nekarda H, Stein H. Ber-
EP4: new monoclonal antibody which distinguishes epithelia
from mesothelial. J Clin Pathol. 1990;43:213-9.

.. . 10.
local excision or resection appears to be the treatment of
choice based on the limited number of cases in the
literature.

11.
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