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Odontogenic keratocyst (OKC) is a benign cystic tumor 
of odontogenic origin. It is considered a clinically signif-
icant diagnosis owing to its locally destructive behavior 
and the 0%-62% recurrence rates reported following treat-
ment.1 While the majority of OKCs are sporadic, multiple 
OKCs are seen in patients with the inherited genetic con-
dition nevoid basal cell carcinoma syndrome. When cat-
egorized as a benign odontogenic tumor, OKCs comprise 
11% of jaw tumors, with a peak incidence in the second 
and third decades of life.2-4 OKC is typically reported to 
occur in the posterior mandible, and is associated with 
unerupted/impacted teeth (25%-40%).5,6 Patients typically 
present with slowly expansile, painless masses of the jaws 
that are often associated with unerupted/impacted teeth. 
The radiographic presentation of OKC can mimic that of 
a range of benign intraosseous neoplasms, both odonto-
genic and non-odontogenic; they present as unilocular or 

multilocular radiolucencies with well-demarcated, smooth 
or scalloped, and corticated borders, and are often associ-
ated with an impacted/unerupted or displaced tooth with-
in the posterior mandible. Common findings include local 
destruction, including root resorption, tooth displacement, 
and expansion.

Large maxillary OKCs have the potential to become 
secondarily infected, and tend to be more locally destruc-
tive owing to secondary infection and the structural nature 
of the maxillary bone. Malignant transformation of the 
lining of OKCs is exceedingly rare.4,7-11 In this report, we 
describe a case of SCC arising from the epithelial lining of 
a maxillary OKC. We include the associated radiographic 
presentation and histopathological features, and review 
the literature relevant to this uncommon occurrence.

Case Report
A 43-year-old woman was referred to an oral surgeon 

with pain and swelling in the right maxillary canine-pre-
molar region of several weeks duration. The patient was 
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initially aware of a painless swelling that had become 
progressively painful over the last month. The patient was 
otherwise well and in generally good health. She reported 
no constitutional signs or symptoms. An extraoral exam-
ination revealed tender, fluctuant swelling that extended 
from the right nasolabial region to the right infraorbital 
region. The skin overlying the mass was unremarkable 
except for minimal erythema. Intraoral examination re-
vealed a diffuse buccal swelling in the region of the miss-
ing right maxillary canine. The mucosa overlying the area 
was intact, with no evidence of fistulous tracts or ulcer-
ation. The teeth in the right maxillary quadrant were vital 
on electric pulp testing. There was no evidence or report 
of anesthesia, paresthesia, visual disturbance, or nasal ob-
struction. There was no evidence of tooth mobility or ten-
derness.

A panoramic radiograph revealed an impacted right 
maxillary canine with a pericoronal radiolucency. Inti-
mately associated with its apical region and involving 
much of the right maxillary sinus floor and cavity, there 
was a large, ill-defined, destructive radiolucency. The ra-
diolucency appeared to ‘blow out’ much of the recogniz-
able antral region, with poorly defined borders extending 
superiorly to involve the orbital floor region. The exam 
also revealed a few edentulous spaces, maxillary midline 
diastema, and generalized mild alveolar crestal bone loss. 
(Fig. 1).

Based on the radiographic presentation and the amount 
of destruction noted on the panoramic image, computed 
tomography (CT) was performed to further evaluate the 
region of interest. Axial and coronal CT sections revealed 

an ill-defined lytic mass with soft-tissue density destroy-
ing and displacing much of the roof and lateral wall of the 
right maxillary sinus, obliterating the entire antral cavity. 
Erosion of the orbital floor and the right lateral nasal wall 
was noted, but the right pterygoid plate appeared intact. 
An impacted right maxillary canine was noted, associated 
with a well-demarcated pericoronal radiolucency (Fig. 2). 
Given the complex and destructive radiographic findings, 
the working differential diagnosis of a malignancy was 
considered but the possibility of an aggressive infection 
was also considered.

A representative biopsy of the area was obtained. Histo-
pathological examination revealed multiple intraosseous 
soft tissue fragments, the bulk of which were composed of 
a well-differentiated squamous cell carcinoma. Of note, in  
a few foci there were strips of cystic epithelium. The cyst 
lining demonstrated findings pathognomonic of OKC. The 
lining was uniform in thickness with basal cell hyperchro-
masia and regimentation. Surface corrugation and para-
keratinization were appreciable. The cyst lining appeared 
atypical and frankly dysplastic in foci. Contiguous with 
and arising from within these dysplastic cystic foci, there 
were numerous infiltrative nests of neoplastic epithelium 
consistent with SCC. Lymphovascular and perineural in-
vasion were not observed. Fragments of inflamed antral 
mucosa were also noted (Fig. 3). These findings were diag
nostic of an SCC contiguous with and arising from the 
epithelial lining of an OKC.

The patient subsequently underwent a type II hemi- 
maxillectomy with neoadjuvant chemoradiation. An ob-
turator and a radial forearm free flap were used to recon-

Fig. 1. Preoperative panoramic 
radiograph demonstrates extensive 
bone destruction in the right max-
illa. The lesion is ill-defined, with 
‘blow-out’ of much of the right 
antrum, also involving the right 
orbital floor. The maxillary canine 
is impacted by a pericoronal radio-
lucency that appears well defined.
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struct the surgical defect. The postoperative radiographic 
changes are demonstrated in Figure 4.

Discussion
OKC is a benign, clinically significant cystic tumor of 

odontogenic origin. The large majority of OKCs are spo-
radic and non-syndromic. Despite its locally destructive 
behavior and high recurrence rates, malignant transfor-
mation of the cystic lining component of OKC is a rare 
occurrence. In this report, we documented the clinical and 
radiographic features of a highly destructive maxillary 
process that demonstrated infiltrative, keratinizing SCC. 

Interestingly, the complete histopathological examina-
tion of the biopsy specimens revealed foci where nests of 
SCC were noted arising from OKC lining demonstrating 
varying degrees of dysplasia. The majority of maxillary 
SCCs arise from sinonasal mucous membranes; the iden-
tification of foci with the OKC lining, as described above, 
demonstrates an example of SCC likely arising from the 
lining of a pre-existing benign odontogenic lesion.

Malignancies of the sinonasal region represent less than 
0.8% of all malignant neoplasms, and approximately 3% 
of all malignant neoplasms in the upper aerodigestive 
tract.12,13 The majority of them are SCCs, representing 
>65% of all sinonasal malignancies; the majority of SCCs 

Fig. 2. A and B. Axial bone window and coronal soft tissue algorithms of CT show the impacted right maxillary canine surrounded by a 
large, well defined, low intensity lesion growing more along the bone than buccal palatal expansion, extending through the palate and ex-
panding and thinning the buccal cortical border adjacent to the right canine. C and D. Axial bone window and coronal soft tissue algorithm 
of CT show erosion of much of the floor, anterior and lateral walls of the right maxillary sinus, obliteration of the entire right antral cavity 
and invasion of the surrounding soft tissue by the lesion. The right lateral nasal wall adjacent to inferior concha and ipsilateral orbital floor 
are also eroded and edema of the superficial soft tissue on the right side is evident.

A	 B

C	 D
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are of the keratinizing squamous variety.13,14 Other destruc-
tive processes that arise and involve the sinonasal region  
and nasopharynx include the following: malignant neo-
plasms arising from the submucosal salivary glands (ad-
enocarcinomas); nasopharyngeal carcinoma (related to 
Epstein-Barr virus); olfactory neuroblastoma, sinonasal 
undifferentiated carcinoma; neuroendocrine malignancies 
(Ewing sarcoma and primitive neuroectodermal tumor); 
and malignant lymphoproliferative disease.12-15 In rare 
instances, maxillary OKCs and other benign destructive 
odontogenic tumors (such as ameloblastoma and myx-
oma), have the potential to cause substantial sinonasal 
bone destruction. OKCs have been known to involve the 

sinuses, sinonasal skeleton, and on occasion the floor of  
the orbit; in such cases, they can cause epiphora, propto-
sis, nasolacrimal duct obstruction, and globe dystopia. The 
presenting clinical signs and symptoms in patients with 
the above lesions may include an expansile mid-facial 
mass, sinonasal obstruction, epistaxis, pain, and/or pares-
thesia. Patients with destructive odontogenic tumors may 
present with an unerupted/impacted tooth and intraoral 
swelling. Each of the above lesions is associated with ra-
diographic features suggestive of either a malignancy or 
infection/inflammatory disease: lytic radiolucencies with 
ill-defined, non-corticated borders, destruction or ‘blow-
out’ of the sinonasal floor and walls, nasal septal deviation 

Fig. 3. Squamous cell carcinoma arising in an odontogenic keratocyst. A. Low-power magnification demonstrates the cyst lining and a sat-
ellite cyst within the wall. B. A satellite cyst demonstrates classic odontogenic keratocyst lining epithelium. Note the regimented basal cells 
and the uniform thickness of the epithelium. C. Odontogenic keratocyst lining demonstrates dysplastic changes. Note the nests of SCC 
arising from and contiguous with the cyst lining. D. A high-power view shows the infiltrative squamous cell carcinoma.
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and/or destruction, and involvement of the orbital floor; 
a varying degree of opacity may be observed depending 
on the tissue comprising the lesion. Our patient presented 
with a relatively rapidly progressing maxillary mass with 
associated pain in the canine/premolar region. The clinical 
and radiographic findings (plain films/CT) were strongly 
suggestive of a rapidly progressing, aggressive, malignant 
neoplasm. Histopathological examination confirmed the 
presence of SCC, and the discovery of OKC lining within 
the sections was somewhat serendipitous.

Until recently, OKCs were classified as a developmental 
odontogenic cyst with locally destructive behavior. Studies 
into the behavior and pathogenesis of OKCs revealed mu-
tations associated with the PTCH gene, primarily in syn-
dromic OKCs and only in very few sporadic OKCs.16-18  
These genetic changes that are frequently germline/con-
genitally acquired are significantly different from the so-
matic/acquired mutations observed in SCC: allelic imbal-
ance of the 9p21 locus, dysregulation/deletion of p53, and 
dysregulation of the epidermal growth factor pathway. 
Although exceedingly uncommon, malignant transforma-
tion within the cystic lining of primarily odontogenic pro-
cesses has been documented in the literature.10,19-23 These 
SCCs have been termed primary intraosseous odontogenic  
carcinomas.24 The frequency of carcinomatous transfor-
mation within odontogenic cysts is as low as 0.01% to 
0.02%;25 the extant literature includes 7 reports of SCC 
arising within the lining of OKC.8,9,19,20,26-28 Ward and  
Cohen29 proposed 3 possible explanations of the presence 

of SCC within odontogenic cystic lining: 1) a pre-existing 
cyst secondarily involved with an SCC of unrelated origin; 
2) a primary SCC with areas of cystic degeneration; and 3) 
a primary odontogenic cyst in which the lining underwent 
malignant carcinomatous changes. Furthermore, Gardner 
and Waldron24 proposed additional criteria that aid in the 
diagnosis of SCC arising within the OKC lining. To sum-
marize their criteria, in order to rule out the likelihood of 
a primary sinonasal, oral mucosal, or metastatic SCC, it 
is essential to see a focus of SCC arising directly from an 
area of diagnostic cyst lining pathognomonic for OKC. 
This was the case in our patient’s initial biopsy specimens; 
SCC was noted arising within the OKC lining.

The patient reported in this case presented with an infil
trative SCC that caused substantial destruction of the sin-
onasal and mid-facial skeleton, including the floor of the 
orbit. The coincidental finding of OKC lining within the 
tumor played no part in the staging and final treatment 
planning, with the diagnosis of SCC taking precedence 
over the primary odontogenic lesion. Additional imaging  
was obtained to aid in the staging of the tumor, and to rule 
out loco-regional or distant metastasis and lymph node  
involvement. Surgical treatment, including wide local 
resection, en bloc excision or radical resection of the in-
volved bone, is the management of choice in patients with 
intraosseous SCC.26,30,31 Combined radiation therapy is 
frequently advocated in extensive tumors that present a 
surgical challenge, as was the case with our patient. Rou-
tine neck dissection is generally not indicated given the 
low frequency of cervical metastasis noted with maxillary 
SCCs.32 Given the challenges posed by the intricate os-
seous structure of the mid-facial skeleton, and the nature 
of local tumor infiltration, the prognosis in patients with 
maxillary SCCs is relatively poor, with a 5-year survival 
rate ranging from 30% to 40%.31 In conclusion, we have 
presented the clinical, radiographic, and histopathologi-
cal features of a maxillary sinonasal SCC arising within 
the lining of a pre-existing OKC. We discussed the clin-
ical and radiographic features of destructive maxillary 
lesions, as well as differential diagnostic considerations. 
While acknowledging that the vast majority of OKCs are 
benign, with the potential to be locally destructive, the 
current report illustrates the potential for carcinomatous 
transformation within the lining of OKCs.
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Fig. 4. A postoperative axial computed tomography scan reveals 
total right maxillectomy with right orbital exoneration and free 
flap reconstruction. No residual tumor or fluid was detected.
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