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Abstract
Background Sclerosing odontogenic carcinoma is an exceedingly rare gnathic malignancy first described by Koutlas et al. in 
2008, and was only recently designated as a distinct pathologic entity by World Health Organization in the 2017 Classifica-
tion of Head and Neck Tumors. To date, fewer than fifteen cases of this neoplasm have been reported in the English language 
literature. This tumor is characterized by thin cords, strands, and small nests of epithelium in a densely sclerotic stroma. 
In some tumor foci, the density of the stroma may be sufficient to compress the epithelial component beyond detection in 
the absence of immunohistochemistry, thus rendering this entity a particularly challenging diagnosis in small sample sizes.
Methods A 55-year-old male presented with an asymptomatic lesion of posterior left maxilla. Cone beam computed tomog-
raphy (CBCT) demonstrated a large, well-defined bony lesion with scalloped border, spanning from canine to first molar. 
External root resorption of the adjacent teeth was also noted. Microscopic examination of the biopsy specimen revealed 
an odontogenic tumor with features consistent with sclerosing odontogenic carcinoma. Immunohistochemical staining was 
performed to confirm the diagnosis.
Results The tumor was positive for CK5/6, CK19, E-cadherin, p63 and negative for CK20 and CK7.
Conclusion Sclerosing odontogenic carcinoma is a rare, low-grade malignancy of odontogenic origin, which represents 
a diagnosis of exclusion in many cases. An immunohistochemical profile demonstrating positivity for markers including 
CK5/6, CK19, p63, and E-cadherin, in addition to a set of pertinent negative findings, can aid in the diagnosis of this tumor. 
This entity appears to lack metastatic potential despite its locally destructive behavior and a common histologic finding of 
perineural invasion.

Keywords Sclerosing odontogenic carcinoma · Odontogenic carcinoma · Clear cell carcinoma

Introduction

Sclerosing odontogenic carcinoma (SOC) arises in the max-
illary or mandibular jaws of patients in the 5–7th decades 
most commonly, with a slight male predilection. The patho-
physiology of this tumor is not well understood, though it 
has been postulated to arise from either odontogenic epithe-
lial rests (rests of Malassez or rests of Serres) or represent 
malignant transformation of odontogenic cyst epithelium 
[1]. Fewer than fifteen cases of SOC have been reported in 
the literature to date, with multiple of such cases reporting 
an initial diagnosis of benign or other malignant entities. 
Mischaracterization, particularly on biopsy, is likely attrib-
utable to the subtle and variable histologic features of SOC 
that microscopically mimic other lesions, including calci-
fying epithelial odontogenic tumor (CEOT), epithelial-rich 
variant of central odontogenic fibroma (COF), and clear cell 
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odontogenic carcinoma (CCOC). The differential diagnoses 
may be expanded in some cases to include squamous cell 
carcinoma (SCC) and metastatic disease. In this paper we 
present a case of sclerosing odontogenic carcinoma with 
emphasis on clinical and histologic features that should raise 
suspicion for this lesion on biopsy. We will also discuss an 
immunohistochemical panel and molecular testing that can 
be applied to eliminate mimics on the histologic differential, 
as this entity frequently represents a diagnosis of exclusion.

Materials and Methods

Case Report

A 55-year-old male was referred to an oral surgeon for 
evaluation of an asymptomatic lesion of his left maxilla. 
The lesion was discovered by the patient’s periodontist who 
detected deep periodontal pocketing and slight mobility of 
the left posterior maxillary teeth. The patient reported a his-
tory of ‘inflamed’ gingiva in the area and intermittent bleed-
ing. Significant past medical history included a 30-pack-year 
smoking history. Cone beam computed tomography (CBCT) 
of the area was performed to assess for pathology. On CBCT, 
a large, well-defined low-density bony lesion with scalloped 
borders was seen on the palatal aspect of the posterior left 
maxillary teeth (spanning from the canine to the first molar). 
The lesion was causing external root resorption of the adja-
cent teeth. The radiographic impression, as per radiology 
report, included entities such as unicystic ameloblastoma, 
odontogenic keratocyst, and localized advanced periodon-
tal disease. Clinical evaluation of the site was negative for 
swelling, cortical expansion, or purulence. The remainder 
of the head and neck examination was negative for palpable 
cervical lymphadenopathy, extraoral swellings, or trismus; 
cranial nerves II–XII were intact. In an outpatient facility, 
the oral surgeon performed an incisional biopsy via the 
reflection of a palatal soft tissue flap and bony window. On 
surgical exploration the mass was uniformly composed of 
friable, tan-white, soft tissue without purulence, fluid, nor 
the presence of a cystic cavity. A representative biopsy was 
obtained and submitted for microscopic examination. The 
patient was dismissed the same day without complication.

The biopsy specimen was submitted in a 10% formalin 
fixative and subsequently embedded in paraffin. The speci-
men was processed into four-micrometer-thick sections and 
stained with hematoxylin and eosin for routine microscopic 
examination. Additional immunohistochemical studies were 
performed and included antibodies against CK5/6, CK19, 
e-cadherin, CK7, CK20, p63, and Ki67 (Table 1).

Following biopsy diagnosis of sclerosing odontogenic 
carcinoma the patient was referred to a surgical oncol-
ogy center for definitive treatment. The patient underwent 

left infrastructure maxillectomy with reconstruction with 
buccal fat pad flap. His hospital course was complicated 
by bilateral pulmonary emboli and the patient was later 
discharged with Eliquis. The patient is reportedly disease-
free 19 months postoperatively.

Results

Microscopic Findings

The biopsy specimen consisted of multiple pieces of soft 
tissue with benign-appearing overlying squamous epithe-
lium. On low power the tumor consisted of predominantly 
dense fibrous connective tissue with scattered inflamma-
tion and nests of epithelium. Epithelial nests that were rec-
ognizable at low power were composed of approximately 
10–20 cells and were similar to common benign odon-
togenic rests seen in both neoplastic and non-neoplastic 
odontogenic lesions (Fig. 1A). On high power small nests 
and single file cords composed of 2–4 tumor cells became 
distinguishable from the background inflammatory infil-
trate. The neoplastic cells demonstrated bland cytology 
with minimal nuclear pleomorphism or hyperchromasia, 
and a moderate amount of cytoplasm which ranged from 
amphophilic to clear. (Fig. 1B) Mitotic activity was incon-
spicuous. Few scattered dystrophic calcifications were 
noted as well as fragments of residual reactive bone. Peri-
neural invasion was readily apparent and frequent within 
the submitted specimen (Fig. 1C).

Immunohistochemical Results

The immunohistochemical findings in this case and all previ-
ously reported cases are summarized in Table 2.

Table 1  Antibodies used for immunohistochemical evaluation of 
sclerosing odontogenic carcinoma

•Cell Marque, Sigma Aldrich Company, Rocklin, CA
*BOND™, Leica Biosystems, Deer Park, IL
+ Biocare Medical, Biocare Medical, Pacheco, CA

Antibody Clone/Source Dilution

CK5/6 D5 & 16B4, Cell Marque™• Ready to use
CK19 B170, BOND™* Ready to use
CK7 RN7, BOND™* Ready to use
CK20 Ks20.8, BOND™* Ready to use
p63 4A4, Biocare  Medical+ 1:300
Ki67 MM1, BOND™* 1:600
e-cadherin 36B5, BOND™* Ready to use
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Positive Markers

The epithelial component of the tumor showed strong and 
diffuse cytoplasmic immunoreactivity with markers CK5/6 
and CK19 typical of non-keratinizing epithelium and basal 
cell phenotypes [9] (Fig. 2A, B). Though non-specific, 
CK19 expression can be suggestive of odontogenic ori-
gin as expression has been previously reported in secre-
tory ameloblasts and pre-ameloblasts [10]. Other positive 
markers seen within the neoplastic epithelial component 
of the tumor included diffuse nuclear staining with p63 
and membranous staining with e-cadherin. (Fig. 2C, D).

Negative Markers

CK7 and CK20 were performed and found to be non-
reactive in our case. In conjunction with clinical history 
these were used to eliminate the possibility of metastatic 
carcinoma. Though infrequent, metastasis to the jaws has 
been reported as the first sign of disease in numerous cases 
in the literature and should be ruled out when clinical his-
tory is unclear [11].

Proliferative Index

Mitotic activity was inconspicuous on routine H&E. Ki67 
stain demonstrated rare nuclear positivity accounting 
for less than 5% of the overall neoplastic epithelial cell 
population.

Discussion

We describe a case of sclerosing odontogenic carcinoma 
(SOC) presenting in a 55-year-old male. On microscopic 
examination, SOC is characterized by small to medium sized 
nests, cords, and strands of epithelial cells in a densely scle-
rotic background. The epithelial cells demonstrate mild to 
moderate atypia, with minimal nuclear pleomorphism and 
inconspicuous nucleoli. Vacuolar change with resultant cyto-
plasmic clearing is a variable, but commonly identified fea-
ture. Features of malignancy include an infiltrative growth 
pattern and perineural invasion, as well as one reported case 
with the finding of tumor necrosis [7]. Despite these fea-
tures this tumor appears to be low-grade as evidenced by 
rare mitoses (and/or low proliferative index) and no reported 

Fig. 1  Microscopic exami-
nation of the biopsy speci-
men demonstrating a nests 
of epithelium with scattered 
inflammation in a background 
of dense fibrous connective tis-
sue, 20 × (hematoxylin–eosin), 
b neoplastic cells with bland 
cytology, amphophilic to clear 
cytoplasm and minimal nuclear 
pleomorphism or hyperchroma-
sia, 200× (hematoxylin–eosin), 
c perineural invasion, 200 × 
(hematoxylin–eosin)
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cases of regional or distant metastatic disease. SOC repre-
sents a diagnosis of exclusion in most cases, and therefore 
requires a combination of clinical context, morphologic fea-
tures, appropriate immunohistochemical panel, and occa-
sional molecular testing.

A comprehensive histologic differential may be difficult 
to devise in cases of small biopsy, in which the epithelial 
component of the tumor is not readily appreciated. Evidence 
of this is found in the literature in the form of initial diagno-
sis as a benign fibro-osseous lesion [3], Garre’s osteomyelitis 
[2], or a non-neoplastic process [4]. In such cases clinical 
and radiographic correlation is essential and should dictate 
a recommendation of repeat sampling for diagnosis before 
definitive management. Interestingly, nearly every case of 
SOC reported in the literature, including those reported after 
the inclusion of SOC in the 2017 WHO, underwent multiple 
biopsy procedures, and in some cases definitive resection 
before a diagnosis of SOC was rendered (Table 3). This 
highlights the fact that though SOC has been recognized by 
the WHO it remains a rare and little-known entity.

Morphologic features of SOC may mimic benign neo-
plasms of odontogenic epithelial origin. Calcifying epithelial 
odontogenic tumor (CEOT) has a similar low power appear-
ance to SOC, with scattered nests of epithelial cells in a 
predominantly fibrotic stroma. However, CEOT character-
istically produces odontogenic ameloblast-associated pro-
tein (ODAM), an amyloid-like material. ODAM, like amy-
loid, demonstrates apple-green birefringence when stained 

with Congo red and viewed with polarized light. Central 
odontogenic fibroma (COF), particularly the epithelial-rich 
variant, also has a similar morphologic appearance to SOC, 
demonstrating nests and strands of odontogenic epithelium 
in a fairly cellular stroma. Perineural invasion, a hallmark 
feature that distinguishes SOC from COF, has been called 
into question [14]. Earlier research has suggested that the 
close proximity of the residual intraosseous epithelial rests 
and neurovascular bundles are anatomically normal and 
should not be misinterpreted as perineural invasion [2]. A 
lack of sclerosis in the stroma of COF has been suggested 
as a possible distinguishing feature between the two entities 
[9]. In addition, SOC has an infiltrative growth with “areas 
of tissue invasion which extend beyond what is expected 
clinically and intraoperatively,” as described by Todorovic 
et al. [3]. In contrast, COF can be readily separated from the 
bone and lacks evidence of bone infiltration [15]. Further 
classification of the defining diagnostic criteria for SOC is 
likely warranted. At this time, we believe diagnosis should 
be based on the microscopic features coupled with locally 
aggressive clinical behavior, as seen in this case.

SOC also characteristically lacks certain high-grade fea-
tures frequently seen in other malignant entities that could be 
considered on the differential diagnoses. In contrast to SOC, 
primary intraosseous SCC exhibits overt cytological features 
of malignancy. Such features include nuclear pleomorphism 
as well as frequent and atypical mitotic activity. When pre-
sent, keratinization typical of low-to-moderate grade SCC 

Fig. 2  Neoplastic epithe-
lial component of the tumor 
demonstrating positivity for a 
CK5/6 (200×), b CK19 (200×), 
c e-cadherin (200×), d p63 
(200×)
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can also help easily distinguish it from SOC. Another com-
mon malignant mimic of SOC is clear cell odontogenic car-
cinoma (CCOC). While cases of CCOC frequently display a 
biphasic pattern and/or high-grade malignant features, eas-
ily distinguishing it from SOC, there are cases in which a 
monophasic pattern predominates and high-grade cytologic 
features are absent. In such cases the features of CCOC are 
nearly identical to SOC, with infiltrative nests and cords of 
clear cells with bland cytology in a densely fibrous stoma 
and perineural invasion. It is important to delineate these 
two entities as SOC demonstrates only a locally aggres-
sive behavior profile, whilst CCOC presents with regional 
metastasis in 20–25% of cases and has shown the capacity 
for distant metastases [12]. Molecular testing for transloca-
tion between EWSR1 and ATF1, which presents in > 80% 
of cases of CCOC and is absent in SOC [13], can be used in 
challenging cases.

Immunohistochemical staining can be helpful in high-
lighting the key features of SOC as well as in eliminating 
metastatic disease from the differential diagnoses. Although 
infrequent, metastasis to the jaws can represent the first sign 
of disease in rare cases and thus should be considered. In 
conjunction with clinical findings and morphology, immu-
nohistochemical stains CK7, CK20, and p63 aid in the exclu-
sion of metastasis from the differential diagnoses. SOC is 
characteristically positive for p63, negative for CK20, and 
infrequently CK7 positive (one case reporting strong/dif-
fuse staining [5]). Neoplastic cells also stain positive for 
epithelial markers common to, though not specific for, odon-
togenic epithelium including CK5/6 and CK19. In addition, 
the epithelial nests of SOC demonstrate diffuse membranous 
staining with e-cadherin, a feature more typical of a low-
grade malignancy.

Appropriate classification of this entity allows for opti-
mal clinical management of these patients. SOC is typically 
treated with conservative surgical excision with negative 
margins. There are no reported cases of metastases of SOC, 
despite the apparent capacity for local destruction, infil-
trative histologic growth pattern, and frequent perineural 
invasion. A definitive diagnosis of SOC on biopsy has the 
capacity to shift clinical management away from more radi-
cal treatment modalities previously reported in the literature 
(both before and after the designation and recognition of 
SOC as a histologic entity) and towards conservatism. From 
all collected cases in the literature, it appears that local exci-
sion with negative margins is sufficient for disease control. 
Given the subtle features of SOC, which often mimic other 
benign and malignant processes, sufficient clinical context 
and suspicion for this entity are necessary to make this 
important diagnosis that will ultimately impact clinical care.
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