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Abstract: The odontogenic keratocyst, now officially known as the keratocystic odontogenic tumour (KCOT) is an 
intra-osseous tumor characterized by distinctive histopathologic findings. KCOTs comprise approximately 11% of all 
cysts in the maxillofacial region and due to unspecific clinical and radiographic features, it can be misdiagnosed  
which resulting in inadequate treatment. The differentiation between KCOTs and other jaw cysts is clinically impor-
tant due to their aggressive, infiltrative behavior and high recurrence potential. This article reports two cases of 
KCOT that simulating lateral periodontal cyst and nasopalatine duct cyst and provides an overview on clinical and 
histopathologic features, treatment and the prognosis of these lesions.
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Introduction

The odontogenic keratocyst, which was first de- 
scribed by Philipsen in 1956, has drawn of 
great interest due to its unique histologic char-
acteristics, aggressive biologic behavior, and 
high recurrence rate [1, 2]. 

In 2005, the World Health Organization (WHO) 
reclassified odontogenic keratocyst and defin- 
ed these lesions as ‘a benign, uni- or multicys-
tic intraosseous neoplasms of odontogenic ori-
gin, with a characteristic lining of parakeratin- 
ized, stratified squamous epithelium and a pote- 
ntial for aggressive, infiltrative behavior’ and re- 
commending the term’keratocystic odontogen-
ic tumor’ (KCOT) which would better reflect its 
neoplastic nature [3-5].

Histologically KCOTs are characterized by regu-
lar parakeratinized stratified squamous epithe-
lium with an often corrugated surface, but with-
out rete ridges. There is a well-defined, often 
palisaded, basal layer of columnar or cuboidal 
cells. Intense basophilic nuclei of the columnar 
basal cells oriented away from the basement 

membrane which is an important feature in dis-
tinguishing KCOT from jaw cysts with keratiniza-
tion. Also the basal epithelial layer can show 
budding into the underlying connective tissue in 
the form of daughter cysts [6-8]. 

KCOTs show a slight predilection for males. 
They can occur over a wide age range with a 
peak incidence in the second and third decades. 
KCOTs may manifest with pain, swelling, infec-
tion and discharge, trismus and infrequently 
paresthesia or displacement of teeth. However 
in many cases they may be asymptomatic and 
detected incidentally routine imaging [7, 9, 10].

These lesions may occur in any part of the jaws 
but they are frequently located in the mandible, 
mainly in the posterior body, the angle region 
and the ascending ramus. Radiograpically the 
lesion can appear either unilocular or multilocu-
lar radiolucency with well-defined sclerotic bor-
ders. KCOTs generally mimic other pathologic 
entities. For instance, a unilocular KCOT can be 
located periapically, simulating periapical cysts 
or it can surround the crown of an unerupted 
teeth which may be interpreted as a dentiger-
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ous cyst. If KCOT is localized between the roots 
of teeth, it may simulate lateral periodontal or 
lateral radicular cysts. When a KCOT develops 
in the maxillary midline that may be misdiag-

nosed as a nasopalatine duct cyst. Additionally 
large unilocular KCOTs and cystic ameloblasto-
ma are indistinguishable on X-ray [3, 6-8, 11]. 

The differentiation between KCOTs and other 
jaw cysts is clinically very important due to their 
ability to expand through bony walls and pene-
trate deeper structures and their high recur-
rence potential [5, 11]. Also, very rarely squa-
mous cell carcinoma arising from KCOTs have 
been reported [12, 13].

The purpose of this paper to report two rare 
cases of KCOT simulating lateral periodontal 
cyst and nasopalatine duct cyst that created a 
diagnostic dilemma. In addition, we present a 
relevant review of literature and concisely dis-
cussing the distinctive aspects of KCOT, includ-
ing its clinico- and histopathologic features, 
treatment and the prognosis of these lesions.

Case reports

Case 1

A 57-year-old male patient referred to Gazi 
University, Faculty of Dentistry, Department of 
Oral and Maxillofacial Surgery due to a radiolu-
cent mandibular lesion which was discovered 
during routine radiographic examination. He 

Figure 1. Healthy periodontal tissues was observed 
in intraoral examination. There was no intraoral 
swelling at premolar-molar area.

Figure 2. Well defined unilocular radiolucency (ar-
row) was observed in orthopantomograph.

Figure 3. The buccal cortical perforation was seen at 
intraoperative examination.

Figure 4. After enucleation. A: Curettaged bone cav-
ity; B: Macroscopic appearance of the lesion.
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was appearently healthy, with vital signs within 
normal limits. He denied pain or any other 
symptoms. In intraoral examination, there was 
no swelling but tender on palpation in right 
mandibular premolar region (Figure 1). The 
orthopantomographic radiograph revealed 
oval, unilocular radiolucency between the right 
mandibular first (44) and second premolar (45) 
(Figure 2). We performed a vitality test and 
both teeth were responsive to electrical pulp 
testing. Based on these clinical and radio-
graphic findings, our provisional diagnosis was 
lateral periodontal cyst. On surgical interven-
tion, a muco-periosteal flap was elevated, 
which showed a perforated buccal cortical 
plate (Figure 3). A cyst like lesion was present 
interdentally between 44 and 45. The cyst was 
enucleated and the area was thoroughly curet-
ted (Figure 4).

The specimen submitted to Department of Oral 
Pathology and the histological examination of 
hematoxylin and eosin stained slides demon-
strated a fibrous cyst wall with an uniform strat-
ified squamous epithelium, six to eight cells in 
thickness. The epithelium was characteristic 
for a layer of columnar, hyperchromatic basal 
cells. The luminal surface was parakeratotic 
with a corrugated appearance (Figure 5). Ther- 
eby correlating these histopathological findings 
a diagnosis of KCOT was given. The patient he- 
aled uneventfully and was followed up for 24 
months. There was no recurrence of the lesion 
and radiologic examination of the surgical site 
showed complete osseous healing (Figure 6).

Case 2

A 49-year-old man was referred to the Gazi 
University, Faculty of Dentistry, Department of 
Oral and Maxillofacial Surgery; he was com-
plaining about spontaneous pain and swelling 
in anterior maxilla. His medical history was non-
contributory. The patient’s dental history show- 
ed no previous buccal or facial pain, traumatic 
dental injury, or other abnormalities at the peri-
odontal region. Clinical examination revealed a 
swelling in the anterior region of maxilla (Figure 
7A). Central and lateral incisors are vital and no 
tooth mobility was detected. 

Figure 5. Histopathologic examination of the lesion. 
Cystic lesion lined by parakeratinized stratified squa-
mous epithelium with basal cell palisating. Satellite 
cysts observed in the connective tissue capsule (ar-
row). (H&E × 200).

Figure 6. 24 months follow-up: The orthopantomog-
raphic radiograph shows complete bone healing 
between the roots of the left premolars.

Figure 7. Preoperatif A: Intraoral, B: Panoramic ra-
diograpic examination of the patient.
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The orthopantomographic radiograph revealed 
unilocular, well-circumscribed, heart-shaped 
radiolucent lesion located midline of anterior 
palatal region (Figure 7B). The lesion was not 
associated with any displacement of adjacent 
teeth or resorption of roots.

After the clinical examination, aspiration biopsy 
was made. As a result of biopsy, the initial diag-
nosis was comfirmed as a cyst. Due to the prox-
imity with the cyst cavity, the neighboring right 
maxillary central incisor underwent presurgical 
root canal therapy. Under the local anesthesia, 
sulcular incision was made between lateral 
incisors. Enucleation of the cyst, followed by 
resection of the right maxillary central incisor’s 
root (Figure 8A, 8B). Primary closure was per-
formed after cyst cavity was currated complete-
ly (Figure 8C, 8D).

After surgery, the lesion was sent to Department 
of Oral Pathology to be examined microscopi-
cally. At the histopathologic examination a bro- 
wnish cystic lesion measuring 2.3 × 1 × 0.7 cm 
was cut into small pieces, processed according 
to standardized histotechnical methods. Micr- 
oscopically a parakeratinized stratified epithe-
lium was observed lining the lesion and parts of 
the epithelium showed stratification. Additio- 
nally, the cystic wall was composed of fibrous 
connective tissue exhibiting a multifocal inten- 
se, chronic inflammatory infiltrate and also mul-
tiple satellite cells were seen (Figure 9).

Because of the detection of a parakeratinized 
epithelium lining and multiple satellite cysts in 
the connective tissue of the cyst wall, a final 
diagnosis of KCOT was concluded. After 1 year 
of follow-up, satisfactory bone formation was 

Figure 8. A-D: Intraoperative images of the patient. 

Figure 9. Histopathological examination of the cystic 
lesion. The lesion lined by parakeratinized stratified 
epithelium with basal cell palisading. Additionally, 
the cystic wall was composed of fibrous connec-
tive tissue exhibiting chronic inflammatory infiltrate. 
(H&E × 200).
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observed and there was no recurrence of the 
lesion (Figure 10A-C).

Discussion

KCOT presents mostly at the posterior region of 
the mandible in young males as an intraosse-
ous lesion [14]. Radiographically, KCOTs may 
appear unilocular or multilocular radiolucency 
with scalloped and well defined borders [8, 11]. 
Symptoms like pain, swelling, discharge and 
paresthesia may be present but also they can 
be symptom-free and recognised on the rou-
tine radiographic examination [5, 9, 10].

Radiographic and clinical characteristics of 
KCOTs are not pathognomonic and may cause 
a misdiagnosis especially when this lesion is 
seen between the roots, mimicking lateral peri-
odontal cyst and lateral radicular cysts or locat-
ed maxillary midline, presenting as nasopala-
tine duct cyst [3, 9, 15, 16]. Inflamatuar symp-
toms can be seen occasionally in the patients 
with KCOT. Moreover, when KCOT occurs adja-
cent to a nonvital or endodontically treated 

tooth, due to the symptoms like pain, swelling 
and drainage, can be interpreted as a periapi-
cal lesion [6, 17]. Therefore KCOTs should be 
included in the differential diagnosis of cystic 
jaw lesions. The emphasis on diagnosis of the 
lesion is important for treatment choice. In gen-
eral cystic lesions of oral cavity can completely 
be cured with simple enucleation, however a 
simple enucleation of KCOT can increase its 
recurrence risk due to their friable nature of 
capsule and aggressive behavior [18, 19].

KCOTs are generally thought to arise from either 
dental lamina or its remnants or extension of 
basal cells from the overlying epithelium [2, 11, 
20]. The epithelial islands derived from dental 
lamina are mostly found in the gingiva and peri-
odontal ligament which may clarify the lateral 
periodontal presentation of these lesions [2]. 
The stimulus which causes dental lamina or 
basal cells to form KCOT is determined by 
genetically. Also the studies, that investigated 
the development of KCOT, showed the evidence 
of allelic loss of heterozygosity in the p16, p53, 
PTCH, MCC, TSLC1, LTAS2 and FHIT genes [11, 
20].

Several characteristics and moleculer markers 
have identified in KCOT that support its aggres-
sive growth pattern, neoplastic nature, and 
high recurrence potential, including the intralu-
minal hyperosmolality, active epithelial prolifer-
ation, collagenolytic activity in the cyst wall and 
synthesis of interleukin-1 and 6, tumour necro-
sis factor, increased levels of prostaglandins 
and increased expression of parathyroid hor-
mone-related protein, and the greater frequen-
cy of proliferating cell nuclear antigen (PCNA) 
and Ki-67, p53, Bcl-2, Cytokeratin10, carcino-
embryonic antigen, epithelial marker antigen 
and Gp38 positivity [11, 21].

The recurrence rates of KCOT has been report-
ed to vary from 0% to 62.5%. Differences in 
reported recurrence rate may be related to the 
length of follow-up period, operative techniques 
employed, skill of the surgeon, size and loca-
tion of the lesions, presence or absence of 
infection, associated teeth, involvement of mu- 
cosa, histopathological findings, age and gen-
der of the patient, the number of cases inves-
tisgated and inclusion of cases with nevoid 
basal cell carcinoma syndrome [1, 8, 11]. 

Figure 10. 12 months 
follow up of the pa-
tient. A: Intraoral exa- 
mination; B: Panoram- 
ic radiograph; C: Oc-
clusal radiograph.
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Table 1. Cases of KCOT that resemble Lateral Periodontal Cyst in the International Literature
Author, year Age Gender Site Symptomatology Radiolucency Size Vitality Test Treatment Recurrence Follow-up
Neville et al, 1984 (16) 59 M between the mandibular left 

canine and first premolar
buccal expansion well-circumscribed 

radiolucency
2 × 1 cm No Data (ND) curettage postopera-

tive 2 years
ND

Nohl and Gulabival, 1996 (9) 38 M between mandibular lateral 
incisor and canine (Bilaterally)

no complaints except poor 
esthetics of her bridge

unilocular, well circum-
scribed radiolucencies

5 mm ND curettage No 5 month

Hiremath et al, 2011 (27) 45 F between the mandibular left 
first and second premolars

swelling round radiolucency with 
a radiopaque margin

1 cm both teeth positive curettage ND ND

Bojan et al, 2015 (5) 20 M between the right premolars swelling pear-shaped radiolu-
cency

1 cm both teeth positive enucleation ND 1 month
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Woolgar et al [22] suggested 3 different mech-
anism that may clarify the high recurrence rate 
in KCOT: incomplete removal of the cyst lining, 
growth of a new KCOT from small satellite cysts, 
or odontogenic epithelial rests left behind after 
surgical treatment and the development of a 
new KCOT in an adjacent region which is inter-
preted as a recurrence. Moreover some histo-
logical findings of KCOT; presence of 1 or more 
daughter cysts [1] and the budding of the basal 
layer of the epithelial lining [23] have found 
related with high recurrency.

Limited number of studies investigated the 
relationship between cell proliferative markers 
and recurrence in the KCOT. The study of 
Kuruyanagi et al [24] showed that recurrent 
KCOTs have higher expression of Ki-67 in the 
basal layer. Also in the research of Selvi et al 
[25] recurrent KCOTs demonstrated higher 
expression of Ki-67 and AgNOR count compar-
ing to non-recurrent lesions. Although both 
studies advocated that the assessment of 
Ki-67 expression in KCOT during the histopath-
ological diagnosis might be beneficial for the 
consideration of additional surgical procedures 
to avoid recurrence and useful as a prognostic 
marker [24, 25], Li et al [26] found no signifi-
cant difference between recurrent KCOTs and 
nonrecurrent KCOTs with respect to the expres-
sion of Ki-67.

KCOTs simulating cystic jaw lesions were re- 
ported by several studies published in previous 
years [5, 6, 9, 15, 16, 27]. Our review identified 
4 detailed cases of KCOT mimicking lateral 
periodontal cyst, which are presented in Table 
1. Besides these cases in the study of Ali and 
Baughman [6] 15 KCOT cases in the maxillary 
canine region were provisionally diagnosed as 
lateral periodontal cyst. Also Neville et al [15] 
reported 18 anterior midline maxillary odonto-
genic keratocyst cases that seven of those 
were clinically diagnosed as nasopalatine duct 
cyst before histopathologic examination.

In the present study, we described two rare 
cases of KCOT. The first case was developed 
between mandibular premolar roots mimicking 
lateral periodontal cyst, the second case was 
located midline of anterior palatal region simu-
lating nasopalatine duct cyst. Because the 
KCOT involves almost 11% of all cysts in the 
maxillofacial region [28], this lesion should be 
always considered in the differential diagnosis 

of the cystic jaw lesions. In case 1; patient was 
asymptomatic and the orthopantomographic 
radiograph exhibited an unilocular radiolucen-
cy between the right mandibular premolars; 
neither root displacement nor root resorption 
was observed. Owing to lateral periodontal 
cysts frequently located adjacent or lateral to 
the root of a vital tooth in the mandibular pre-
molar region [29], our provisional diagnosis 
was lateral periodontal cyst. In case 2; patient 
complained of spontaneous pain and swelling 
in anterior maxilla. The orthopantomographic 
radiograph revealed unilocular, well-circum-
scribed, heart-shaped radiolucent lesion locat-
ed midline of anterior palatal region which was 
compatible with nasopalatine duct cyst. 
Although in the second case an aspiration biop-
sy was done, in both cases our treatment plan 
based on the radiographic impression and due 
to the small size of the cysts preoperative inci-
sional biopsy was not performed. The compli-
cacy in radiographically differentiating between 
KCOT and any other cystic jaw lesions was 
affirmed in our study and another studies also 
in agreement with this knowledge [1, 30]. 
Lateral periodontal cyst and nasopalatine duct 
cyst can be certainly differentiated from KCOT 
histopathologically. Microscopically lateral peri-
odontal cyst is lined by a thin nonkeratinizing 
squamous or cuboidal epithelium and usually 
cyst wall lacks inflammatory cell infiltrate [31]. 
Histologically nasopalatine duct cyst may show 
a combination of stratified squamous epitheli-
um, pseudostratified columnar epithelium with 
or without cilia and goblet cells, simple colum-
nar and simple cuboidal epithelium. Also the 
wall of cyst may contain some nerve bundles 
and blood vessels as well as the glandular 
structures [32, 33]. Likewise, the classic histo-
pathologic features of the KCOT are distinctive, 
but may be altered by inflammation. The epithe-
lium of KCOT is also distinctive for a well-
defined, pallisaded basal layer of hyperchro-
matic columnar of cuboidal cells. The luminal 
surface displays wavy parakeratotic epithelial 
cells and is frequently described as corrugated. 
Finally, the cystic cavity may contain keratina-
cious material [34].

The conservative treatment for this pathology 
includes marsupialization, decompression, en- 
ucleation, and curettage. More aggressive app- 
roach is based on osteotomy, lesion resection, 
use of chemical agents like Carnoy’s solution, 
cryotherapy with liquid nitrogen or peripheral 
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osteotomy [35]. The type of treatment depends 
on innumerous factors including: (i) localization 
and size of the lesion; (ii) patient age; (iii) or 
whether the KCOT is recurrent or primary [36]. 
Pogrel et al [37] in an attempt to reduce the 
KCOT recurrence rate, established a protocol 
including bone osteotomy, 1-2 mm beyond the 
postenucleation cystic margin with methylene 
blue staining, aiming to remove any remnants 
of cystic epithelium. However, this technique is 
often considered invasive especially if involves 
large cystic extensions and anatomical struc-
tures, leading to paresthesia, and sinus compli-
cations. Clinicians should select the best treat-
ment modality that associates with the lowest 
possible risk of recurrence and minimum mor-
bidity [2, 10, 11]. In our cases, because of the 
diagnosis of KCOT was not suspected at the 
time of surgery along with the small size of the 
lesions, they were excised totally including 
curettage as conventional cyst treatment but 
without chemical adjuvant therapy or cryosur- 
gery.

The majority of recurrences develop during the 
first 5 years after treatment [10, 38-40], but yet 
few studies have reported recurrences that 
occur 9 or more years after the initial treatment 
[41-43]. Nevertheless our follow up periods in 
both cases were very short (first case 24 
months, second case 12 months) both patients 
are still under routine control in our institution. 

Because the timing of recurrence is indefinite 
in KCOT, irrespective of treatment modality, 
clinical and radiographic follow-up is compul-
sory for an indeterminate time after surgery [8, 
11].

Conclusion

The knowledge acquired through these present 
cases, KCOTs can commonly mistaken for oral 
cystic lesions. The clinical and radiographic 
findings are not distinctive enough to make an 
accurate diagnosis of any lesion occurring in 
the jaws. By the reason of high recurrence rate 
and aggressive behavior of KCOT; all excised 
tissues should be submitted for histopatologi-
cal examination to confirm the type of lesion 
and to differentiate other pathologic conditions 
which will ensure necessary treatment and fur-
ther procedures. Also irrespective of the treat-
ment choice, long term follow-up mandatory, 

because recurrence may occur after several 
years following initial intervention.

Recently genetic and molecular researches 
have enlightened our understanding of KCOT’s 
nature and behavior. Even though prognostic 
factors related to recurrence of this benign 
neoplasm still remain ambiguous, in the future 
with more precise knowledge of KCOT will 
doubtless provide more effective treatment 
modalities.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Güzin Neda 
Hasanoğlu Erbaşar, Department of Oral and 
Maxillofacial Surgery, Faculty of Dentistry, Yıldırım 
Beyazıt University, Dögol Caddesi, MEB Kampüsü H 
Blok Ankara, Turkey. Tel: +90 5555266751; Fax: 
+90 3122151930; E-mail: neda986@gmail.com 

References

[1] Myoung H, Hong SP, Hong SD, Lee JI, Lim CY, 
Choung PH, Lee JH, Choi JY, Seo BM and Kim 
MJ. Odontogenic keratocyst: Review of 256 
cases for recurrence and clinicopathologic pa-
rameters. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 2001; 91: 328-333.

[2] Menon S. Keratocystic Odontogenic Tumours: 
Etiology, Pathogenesis and Treatment Revisit- 
ed. J Maxillofac Oral Surg 2015; 14: 541-547.

[3] Lacarbonara M, Marzo G, Lacarbonara V, 
Monaco A and Capogreco M. Presentation of a 
keratocystic odontogenic tumor with agenesis: 
a case report. J Med Case Rep 2014; 8: 126.

[4] Shiva Bharani KSN, Shubha Lakshmi S, Rajay 
Kamath AD, Hammannavar R. Keratocystic 
odontogenic tumor: case report, treatment re-
view and future diagnostic trends. Journal of 
Oral and Maxillofacial Surgery, Medicine, and 
Pathology 2013; 25: 85-92.

[5] Bojan A, Duraiselvi P, Sumathy C, Mithra R. 
Odontogenic Keratocyst Simulating Lateral 
Periodontal Cyst: A Case Report. International 
Journal of Advanced Health Sciences 2015; 2: 
1-4.

[6] Ali M and Baughman RA. Maxillary odontogen-
ic keratocyst: a common and serious clinical 
misdiagnosis. J Am Dent Assoc 2003; 134: 
877-883.

[7] Garlock JA, Pringle GA and Hicks ML. The 
odontogenic keratocyst: a potential endodon-
tic misdiagnosis. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod 1998; 85: 452-456.

mailto:neda986@gmail.com


KCOTs simulating as jaw cysts

18591 Int J Clin Exp Med 2016;9(9):18583-18592

[8] Mendes RA, Carvalho JF and van der Waal I. 
Characterization and management of the kera-
tocystic odontogenic tumor in relation to its 
histopathological and biological features. Oral 
Oncol 2010; 46: 219-225.

[9] Nohl FS and Gulabivala K. Odontogenic kerato-
cyst as periradicular radiolucency in the ante-
rior mandible: two case reports. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod 1996; 81: 
103-109.

[10] Habibi A, Saghravanian N, Habibi M, Mellati E 
and Habibi M. Keratocystic odontogenic tu-
mor: a 10-year retrospective study of 83 cases 
in an Iranian population. J Oral Sci 2007; 49: 
229-235.

[11] Boffano P, Ruga E and Gallesio C. Keratocystic 
odontogenic tumor (odontogenic keratocyst): 
preliminary retrospective review of epidemio-
logic, clinical, and radiologic features of 261 
lesions from University of Turin. J Oral Max- 
illofac Surg 2010; 68: 2994-2999.

[12] Keszler A and Piloni MJ. Malignant transforma-
tion in odontogenic keratocysts. Case report. 
Med Oral 2002; 7: 331-335.

[13] MacLeod RI and Soames JV. Squamous cell 
carcinoma arising in an odontogenic kerato-
cyst. Br J Oral Maxillofac Surg 1988; 26: 52-57.

[14] Silva Servato JP, Cardoso SV, Parreira da Silva 
MC, Cordeiro MS, Rogerio de Faria P and 
Loyola AM. Orthokeratinized odontogenic cysts 
presenting as a periapical lesion: report of a 
case and literature review. J Endod 2014; 40: 
455-458.

[15] Neville BW, Damm DD and Brock T. Odontogenic 
keratocysts of the midline maxillary region. J 
Oral Maxillofac Surg 1997; 55: 340-344.

[16] Neville BW, Mishkin DJ and Traynham RT. The 
laterally positioned odontogenic keratocyst. A 
case report. J Periodontol 1984; 55: 98-102.

[17] Blanchard SB. Odontogenic keratocysts: re-
view of the literature and report of a case. J 
Periodontol 1997; 68: 306-311.

[18] Bland PS, Shiloah J and Rosebush MS. Odonto- 
genic keratocyst: a case report and review of 
an old lesion with new classification. J Tenn 
Dent Assoc 2012; 92: 33-36; quiz 37-38.

[19] Johnson NR, Batstone MD and Savage NW. 
Management and recurrence of keratocystic 
odontogenic tumor: a systematic review. Oral 
Surg Oral Med Oral Pathol Oral Radiol 2013; 
116: e271-276.

[20] Cysts of Oral and Paraoral Structures. In: Saraf 
S, editors. Textbook of Oral Pathology. New 
Delhi: Jaypee Brothers Publishers; 2008. pp. 
205-220.

[21] Kolokythas A. Pediatric Maxillofacial Pathology. 
In: Miloro M, Ghali GE, Larsen PE, Waite PD, 
editors. Peterson’s Principles of Oral and 
Maxillofacial Surgery. 3rd edition. U S A: PMPH; 
2012. pp. 821-840.

[22] Woolgar JA, Rippin JW and Browne RM. A com-
parative study of the clinical and histological 
features of recurrent and non-recurrent odon-
togenic keratocysts. J Oral Pathol 1987; 16: 
124-128.

[23] Stoelinga PJ. The treatment of odontogenic 
keratocysts by excision of the overlying, at-
tached mucosa, enucleation, and treatment of 
the bony defect with carnoy solution. J Oral 
Maxillofac Surg 2005; 63: 1662-1666.

[24] Kuroyanagi N, Sakuma H, Miyabe S, Machida 
J, Kaetsu A, Yokoi M, Maeda H, Warnakulasuriya 
S, Nagao T and Shimozato K. Prognostic fac-
tors for keratocystic odontogenic tumor (odon-
togenic keratocyst): analysis of clinico-patho-
logic and immunohistochemical findings in 
cysts treated by enucleation. J Oral Pathol Med 
2009; 38: 386-392.

[25] Selvi F, Tekkesin MS, Cakarer S, Isler SC and 
Keskin C. Keratocystic odontogenic tumors: 
predictive factors of recurrence by Ki-67 and 
AgNOR labelling. Int J Med Sci 2012; 9: 262-
268.

[26] Li TJ, Browne RM and Matthews JB. Epithelial 
cell proliferation in odontogenic keratocysts: a 
comparative immunocytochemical study of 
Ki67 in simple, recurrent and basal cell nae-
vus syndrome (BCNS)-associated lesions. J 
Oral Pathol Med 1995; 24: 221-226.

[27] Hiremath SKS, Deshpande MA, Byakodi S, 
Magdum BD. Diagnostic dilemma: a case re-
port of odontogenic keratocyst in lateral peri-
odontal position. International Journal of Oral 
& Maxillofacial Pathology 2011; 2: 23-26.

[28] Maurette PE, Jorge J and de Moraes M. Con- 
servative treatment protocol of odontogenic 
keratocyst: a preliminary study. J Oral Max- 
illofac Surg 2006; 64: 379-383.

[29] Kramer IR, Pindborg JJ and Shear M. The World 
Health Organization histological typing of od- 
ontogenic tumours. Introducing the second 
edition. Eur J Cancer B Oral Oncol 1993; 29B: 
169-171.

[30] Meara JG, Li KK, Shah SS and Cunningham 
MJ. Odontogenic keratocysts in the pediatric 
population. Arch Otolaryngol Head Neck Surg 
1996; 122: 725-728.

[31] De Andrade M, Silva AP, de Moraes Ramos-
Perez FM, Silva-Sousa YT and da Cruz Perez 
DE. Lateral periodontal cyst: report of case 
and review of the literature. Oral Maxillofac 
Surg 2012; 16: 83-87.

[32] Nelson BL and Linfesty RL. Nasopalatine duct 
cyst. Head Neck Pathol 2010; 4: 121-122.

[33] Vasconcelos R, de Aguiar MF, Castro W, de 
Araujo VC and Mesquita R. Retrospective anal-
ysis of 31 cases of nasopalatine duct cyst. Oral 
Dis 1999; 5: 325-328.

[34] Regezi JA. Odontogenic cysts, odontogenic tu-
mors, fibroosseous, and giant cell lesions of 
the jaws. Mod Pathol 2002; 15: 331-341.



KCOTs simulating as jaw cysts

18592 Int J Clin Exp Med 2016;9(9):18583-18592

[35] Guler N, Sencift K and Demirkol O. Conservative 
management of keratocystic odontogenic tu-
mors of jaws. ScientificWorldJournal 2012; 
2012: 680397.

[36] Hyun HK, Hong SD and Kim JW. Recurrent ker-
atocystic odontogenic tumor in the mandible: a 
case report and literature review. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod 2009; 
108: e7-10.

[37] Pogrel MA. The keratocystic odontogenic tu-
mor. Oral Maxillofac Surg Clin North Am 2013; 
25: 21-30, v.

[38] Brannon RB. The odontogenic keratocyst. A 
clinicopathologic study of 312 cases. Part I. 
Clinical features. Oral Surg Oral Med Oral 
Pathol 1976; 42: 54-72.

[39] Brannon RB. The odontogenic keratocyst. A 
clinicopathologic study of 312 cases. Part II. 
Histologic features. Oral Surg Oral Med Oral 
Pathol 1977; 43: 233-255.

[40] Partridge M and Towers JF. The primordial cyst 
(odontogenic keratocyst): its tumour-like char-
acteristics and behaviour. Br J Oral Maxillofac 
Surg 1987; 25: 271-279.

[41] Zhao YF, Wei JX and Wang SP. Treatment of 
odontogenic keratocysts: a follow-up of 255 
Chinese patients. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod 2002; 94: 151-156.

[42] Crowley TE, Kaugars GE and Gunsolley JC. 
Odontogenic keratocysts: a clinical and histo-
logic comparison of the parakeratin and ortho-
keratin variants. J Oral Maxillofac Surg 1992; 
50: 22-26.

[43] Stoelinga PJ. Etiology and pathogenesis of ker-
atocysts. Oral Maxillofac Surg Clin North Am 
2003; 15: 317-324.


