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ABSTRACT

The keratocystic odontogenic tumor, although a benign lesion, is peculiarly aggressive with a high recurrence rate. Its 
involvement with the maxillary antrum is atypical. We report the unusual case of a 20-year-old male patient with an 
extensive antral tumor associated with an impacted third molar, which was initially misdiagnosed as a dentigerous cyst. 
Clinical, radiographic, and histopathologic aspects were analyzed to provide useful information for the correct diagnosis, 
treatment, and prognosis within a multidisciplinary approach. 
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INTRODUCTION

The odontogenic keratocyst (OKC) was first 
described by Philipsen in 1956 as an odontogenic cyst 
with a keratinous epithelial lining and its distinctive 
histological features were elaborated by Pindborg and 
Hansen in 1962.1 However, in 1967, Toller suggested 
that the OKC should rather be regarded as a benign 
neoplasm and not as a typical cyst.2 Ever since 
Mikulicz presented the first case of OKC, in 1876, as 
a “dermoid cyst,” this interesting lesion has been the 
subject of debate owing to its varied origin, debated 
development, peculiar behavior, unique tendency to 
recur, and disputed treatment modalities.3

Keratocystic odontogenic tumors (KCOTs) are 
very aggressive with high mitotic counts and epithelial 
turnover rates, and a relatively high recurrence rate.4 
Additionally, the epithelial lining is not as inactive 
as that of other cysts and appears to have an innate 
growth potential, as observed with a benign tumor.1 

These are designated as a consistent finding in 
Gorlin syndrome.5 Based on their biological behavior, 
neoplastic features, and recent research in genetics, 
the WHO in 2005 reclassified OKC as KCOT, which 
is now defined as a benign unicystic or multicystic, 
intraosseous tumor of odontogenic origin, with a 
characteristic lining of parakeratinized stratified 
squamous epithelium and potential for aggressive, 
infiltrative behavior.6,7 KCOT is a benign developmental 
intraosseous neoplasm of the jaws arising from cell 
rests of the dental lamina (the oral epithelial lining of 
the developing tooth follicle) and an extension of basal 
cells of overlying oral epithelium.1

KCOT is predominant in males; it occurs mainly 
in the second and third decade of life, and is most 
frequently found in the posterior body of the mandible 
and ascending ramus.7 In the maxilla, the canine region 
is the most common location for KCOT, and it is quite 
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unusual for it to occur in the maxillary sinus. Less than 
1% of KCOTs are involved with the maxillary sinus.4,8 
Clinically, KCOT is a fast-growing expansive lesion 
when it is involved near the maxillary sinus. It could 
easily expand to an enormous size occupying the 
entire maxilla. Maxillary sinus is a less dense structure, 
thus allowing the rapid growth of the lesion.7 Such 
an extensive lesion involving an unusual site often 
presents with diagnostic and, therefore, therapeutic 
challenges.

The purpose of this report is to present a rare 
case of KCOT in the maxillary sinus associated with 
an impacted tooth in a young Asian male. In addition, 
we discuss relevant issues about the diagnosis, 
management, and prognosis of these lesions, within 
a multidisciplinary approach.

CASE REPORT

A 20-year-old male patient reported for an 
evaluation of a right-side, unilateral, painless facial 
swelling of 6 months’ duration. The patient was 
apparently healthy with no significant medical, dental, 
or surgical history. On systematic clinical examination, 
a diffused swelling was evident, which extended from 
the right ala of the nose to the right outer canthus 
of the eye mediolaterally, and from the infra-orbital 
region to the level of right commissure, without the 
presence of lymphadenopathy (Figure 1).

A thorough intraoral examination disclosed a 
diffuse soft swelling of 5 × 3 cm diameter along the 
right maxillary alveolus, which caused the obliteration 
of the buccal vestibule and extended from the maxillary 
right canine to the maxillary right second molar region. 
Upon digital compression, the swelling was soft and 
fluctuant in consistency, which indicated buccal cortical 
plate resorption. All teeth were negative to percussion 
and mobility tests. No visual disturbance or nasal 
obstruction were reported or observed.

Routine laboratory parameters were normal. 
Radiological examination depicted a single unilocular 
radiolucency with smooth, corticated margins extending 
from the root apex of the right maxillary canine to the 
right maxillary tuberosity region. The radiolucency 
was associated with an impacted maxillary right third 
molar displacing it superiorly into the opacified right 
maxillary antrum. Destruction of the posterior wall 

of the sinus was also evident. The involved teeth 
showed no deviation; however, slightly resorbed 
roots were detected with right maxillary first and 
second premolars and right maxillary first molar. 
To visualize the lesion in more detail, computed 
tomography (CT) was performed, which revealed 
a large, well-defined, non-enhancing, hypodense 
osteolytic lesion (5.2 × 5 × 4.7 cm) with a well-defined 
margin. The lesion involved the right maxillary 
bone and the maxillary sinus, and caused complete 
opacification of the right antrum and displacement 
of the right maxillary third molar to the anteromedial 
wall of the sinus (Figure 2). The expansile cystic lesion 
caused thinning of the antral walls and erosion of 
the buccal cortical bone of the right maxillary bone. 
Based on these observations, a tentative pre-operative 
diagnosis of dentigerous cyst associated with the right 
maxillary third molar was proposed.

An incisional biopsy was performed and the 
histopathological examination of hematoxylin and 
eosin stained sections revealed a cystic mass lined 
by a parakeratinized stratified squamous epithelium 
of variable thickness (four to eight cell layers). 
The epithelium showed a lack of rete ridges, a distinctive 
basal layer with palisaded and hyperchromatic nuclei, 
surface corrugations, and detachment from the capsule 
in focal areas (Figure 3A). The connective tissue capsule 

Figure 1. Extraoral (frontal) view showing a swelling 
over the right maxillary region.
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Figure 2. Axial CT of the sinuses. A - Complete opacification of the right antrum; B - Thinning and irregular 
destruction of the antral walls is evident; C - Displacement of right maxillary third molar; D - Coronal view showing 
the extensive lesion involving the right antrum and infiltrating into the right nasal cavity.

Figure 3. A - Photomicrograph of cyst wall showing parakeratinized lining epithelium with basal palisading and surface 
corrugations. Note the separation of epithelium from the underlying capsule (H&E, 200X); B - Photomicrograph of 
the lesion showing keratin-filled daughter cysts within the cystic capsule (H&E, 100X).
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was loose to moderately dense, and was fibro cellular 
in nature showing spindle shaped fibroblasts and 
foci of chronic inflammatory infiltrate composed of 
lymphocytes, macrophages, and plasma cells. A few 
daughter cysts and odontogenic rests were also seen 
within the capsule (Figure 3B).

The histopathological findings were suggestive 
of KCOT. After careful evaluation, the expansile 
maxillary tumor was enucleated as a whole using the 
Caldwell-Luc procedure. The associated impacted right 
maxillary third molar was simultaneously removed to 
avoid tumor fragmentation, and prophylactic chemical 
cauterization was done using Carnoy’s solution. 
Betadine irrigation was performed and the borders 
of the wound were then sutured. The wound healed 
uneventfully, showing no recurrent sign during the 
follow-up period of more than 6 years.

DISCUSSION

KCOT, formerly believed to be a cyst, has certain 
uniquely distinguishable clinical and histologic 
features.5 The term “odontogenic keratocyst,” as 
it was previously named, is nonspecific and only 
indicates keratin formation. The production of keratin 
is attributed to epithelial squamous metaplasia, which 
can lead to the keratinization of other odontogenic cysts 
(dentigerous, radicular, and residual cysts) as well.9,10 
The WHO’s re-classification of this lesion from cyst 
to tumor underscores its potential aggressive nature, 
which indeed is the main difference between KCOT and 
other jaw cysts. It has an active epithelial component 
having an innate growth potential and a relatively high 
recurrence rate. The epithelial lining demonstrates a 
high mitotic activity and turnover rate.1,4 The increased 
cell activity is confirmed by elevated levels of oxidative 
enzymes and acid phosphatase, which is indicative of 
high metabolic and lysosomal activities. The active 
epithelial lining may rarely develop into squamous cell 
carcinoma.11 The epithelium of KCOT has decreased 
apoptotic activity, allowing the survival of genetically 
unstable cells. The higher epithelial proliferation 
rate, and the inhibition of apoptosis of the damaged 
cells, are important steps in tumor development.7 
KCOT exhibits unique growth and biological behavior 
compared to common cysts, wherein the growth is due 
to the active proliferation of the epithelial lining. Most 
of the commonly occurring cysts grow mainly because 

of the osmotic pressure of the cystic fluid. This pushing 
type of growth causes the buccal and lingual cortical 
plate expansion. KCOT, however, behaves like a benign 
tumor growing by extension rather than by expansion. 
Here, the osmotic pressure of the cystic fluid is quite 
low; thus, the extension is along the path of least 
resistance. The lesion mainly involves the cancellous 
bone and grows in the anteroposterior direction with 
little evidence of cortical expansion in the initial stages. 
They are poor bone resorbers that invade the compact 
bone much later.1,8,10

Clinically, KCOTs are often asymptomatic; 
however, they occasionally may cause swelling, pain, 
discharge, teeth mobility, and invasion of adjacent 
structures. If secondarily infected, symptoms like pain, 
swelling, and discharge are not uncommon, wherein 
the lesion can be easily confused with inflammatory 
conditions like sinusitis. In this case, the patient had 
a localized asymptomatic swelling, which is the most 
commonly reported symptom.4 The swelling was 
soft and fluctuant, indicating buccal cortical plate 
resorption, which is not uncommon with large KCOTs 
in the posterior maxilla.12 The anatomical structure, 
loose maxillary bone density, and empty space of 
the maxillary antrum may be the contributing factors 
for the development of such an expansile tumor in 
the present case. KCOTs may cause the radicular 
displacement of adjacent teeth, but root resorption is 
rare.5 Contrary to this, none of the teeth showed any 
deviation; however, rhizolysis was detected in three 
teeth of our patient. Radiographically, KCOT appears 
as well-defined radiolucency with an osteosclerotic 
rim, which may be unilocular or multilocular.4 
Multilocularity of these lesions is attributed to their 
tendency to expand through the marrow spaces 
owing to their active epithelium.13 Scalloped margins 
are observed in the long standing lesions due to 
the regional resorption of the surrounding bone.8 
Even though KCOTs present a varied radiographic 
appearance, the lack of cortical expansion appears to 
be the only reliable radiographic parameter compared 
with odontogenic cysts or ameloblastomas.6

KCOT can occur anywhere within the jaws and 
can resemble other lesions that present with similar 
radiological features. Therefore, many cystic and 
neoplastic lesions can be considered as the differential 
diagnosis. These include dentigerous cysts, lateral 
periodontal cysts, radicular cysts, ameloblastomas, 
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adenomatoid odontogenic tumors, odontogenic 
myxomas, simple bone cysts, central giant cell 
granulomas, arteriovenous malformations, and a 
number of fibro-osseous lesions. It has been shown 
that an unerupted tooth is involved in the lesion in 
25-40% of cases. Thus, clinically and radiologically, it 
mimics a dentigerous cyst, as was the scenario in the 
reported case. Therefore, a thorough preoperative 
differentiation between these lesions is of utmost 
importance as it leads to the choice of surgical 
method.4,14 With KCOT involving the maxillary antrum 
being a rarity, its detection solely by plain radiography 
may result in misdiagnosis.1 CT and/or magnetic 
resonance imaging (MRI) examinations can eliminate 
the superimposition of anatomical structures leading 
to the three-dimensional geometric accuracy.14 
Additionally, these examinations may help to assess 
the infiltration following cortical perforation and 
soft tissue involvement.5 Therefore, CT/MRI can aid 
both diagnosis and preoperative preparation of these 
lesions involving a rare site, compared to the traditional 
two-dimensional views.

Even with highly suggestive clinical and radiographic 
features, KCOT can often be misdiagnosed—
and even more so when it involves the maxilla. 
Therefore, the best way to confirm its diagnosis is by 
recognizing its characteristic histopathologic features.2 
The histopathologic features of KCOT are confirmatory 
with distinctly different epithelial lining. However, 
these classic features may be altered by inflammation, 
which can lead to confusion.6 Histologically, it has 
the characteristic lining of parakeratinized stratified 
squamous epithelium with an aggressive clinical 
presentation.4 Previously considered a subtype, 
the orthokeratotic variety is currently considered 
as an “innocent” entity and is still believed to be a 
developmental odontogenic cyst.14

Histopathologic diagnosis is particularly important 
for adequate treatment planning and, hence, for 
preventing recurrences.1 KCOT has a high rate of 
recurrence (up to 60%), which is comparable only 
to ameloblastoma.15 The involvement of a tooth—
the third molar in particular—is considered to be 
an important risk factor for the development of 
recurrence.6 In the present case, KCOT involved the 
right maxillary antrum along with the right maxillary 
impacted third molar. The likelihood of recurrences 
depends on numerous variables, which are yet to be 

clearly determined. There is no consensus regarding 
the best treatment option of KCOT, which must be 
managed in a case-by-case manner. The surgical 
treatment aims to control potential recurrence with 
the least possible morbidity.5,6 Following careful 
assessment, we decided on an antral cystectomy using 
the Caldwell-Luc procedure, followed by treatment 
of the cavity with Carnoy’s solution. The Caldwell-Luc 
procedure provides a direct view of the maxillary sinus, 
and Carnoy’s solution kills the epithelial remnants or 
satellite cysts.1 Carnoy’s solution is a tissue fixative 
that kills epithelial remnants in the osseous margin 
because it can penetrate bone to a depth of 1.54 mm.8 
KCOTs involving the maxillary sinus invariably become 
large expanded lesions, which present challenges in 
achieving complete hemostasis in the anatomically 
delicate areas.7 Such cases, therefore, require a 
multidisciplinary collaboration between different 
specializations with careful treatment planning for a 
favorable prognosis, including the absence of KCOT 
recurrence. Due to the frequent recurrence of KCOT, 
patients are recommended to be kept under long-term 
supervision as recurrences can occur up to 10 years 
after treatment. However, it is more common during 
the first 5-7 years.6 Our patient was observed for 
6 years after treatment with no evidence of recurrence.

CONCLUSION

The reclassification of KCOT from cyst to tumor 
underscores its aggressiveness, which should motivate 
the clinician to manage the disease aggressively. 
The lesion is unique in terms of its high recurrence 
rate, and it is a good mimic owing to its variety of 
clinical and radiographic appearances. Thus, only a 
cautious approach aided with wisely chosen diagnostic 
tests can help to make a preoperative diagnosis of this 
challenging tumor in an unusual site.
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