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Case Report

INTRODUCTION

Odontogenic keratocyst (OKC) is a developmental odontogenic 
cyst that is exclusively seen in gnathic bones and sometimes 
on the oral soft tissues, particularly the mandibular gingiva.[1] 
Over the years, there have been changes in the nomenclature, 
but in the latest edition of  the World Health Organization, 
the term OKC is preferred. Notably, most of  the cases show 
no symptoms, with a growth on the expanse of  medullary 
space in an anteroposterior direction; expansion of  the cortical 
plates usually occurs late during the course of  the disease.[2] 
The association of  OKC with nevoid basal cell carcinoma 
(NBCC/Gorlin) syndrome is well established, where the lesion 
shows multifocality. The major concern about OKC revolves 

around the incidence of  recurrence and the factors associated, 
which include the presence of  satellite cysts in the wall, weak 
epithelial–cyst wall junction, juxtaepithelial hyalinization, 
basal budding, and mitoses.[3] There are reported cases in 
the literature demonstrating the presence of  dysplasia in the 
epithelial lining of  OKC; however, the phenomenon has not 
been widely explored. Here, we report a case of  maxillary OKC 
with dysplastic epithelial lining in a 62-year-old South Indian 
man, with multiple cystic compartments; along with a review 
of  the literature.

CASE REPORT

A 62-year-old man was referred from a private clinic with a 

Odontogenic keratocyst (OKC) is an uncommon developmental cyst with a high recurrence rate. Epithelial 
dysplasia is a rarely recognized phenomenon in OKCs, with only a few acceptable cases reported in the literature. 
The exact pathogenesis of dysplastic changes in epithelial lining is difficult to explain, in the absence of molecular 
analyses. Here, we report a rare case of maxillary OKC with multiple cystic compartments displaying epithelial 
dysplasia in a 62-year-old man with immunohistochemical analyses and a comprehensive review of the literature. 
It may be prudent to believe that the aggressive behaviour in the epithelial lining of OKC is an inherent property 
of all OKCs, which is only dictated by the epithelium but is also determined by the stromal cells of the cyst 
wall; the dysplastic changes, however, could be resultant to chronic inflammatory reaction and inflammation-
mediated carcinogenesis mechanism. It is recommended that the dysplastic features in the epithelial lining of 
all odontogenic cysts must be addressed in all pathology reports along with close clinical follow-up.

Keywords: COX-2, dysplasia, epithelium, inflammation, OKC

Abstract

Access this article online
Quick Response Code:

Website:
https://journals.lww.com/JPAT/

DOI:
10.4103/jomfp.jomfp_145_24

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, 
tweak, and build upon the work non-commercially, as long as appropriate credit is given and 
the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

Address for correspondence: Dr. Deepak Pandiar, Department of Oral Pathology and Microbiology, Saveetha Dental College and Hospitals, Saveetha 
Institute of Medical and Technical Sciences, Saveetha University, Chennai, Tamil Nadu, India. 
E-mail: deepakpandiar1923@yahoo.com
Submitted: 03-Jun-2024, Revised: 14-Aug-2024, Accepted: 07-Nov-2024, Published: 31-Dec-2024

How to cite this article: Pandiar D, Krishnan RP. The concept of dysplasia 
in the lining of odontogenic keratocyst: A  case report and review of the 
literature. J Oral Maxillofac Pathol 2024;28:701-4.



Pandiar and Krishnan: Dysplasia in OKC

702 	 Journal of Oral and Maxillofacial Pathology | Volume 28 | Issue 4 | October-December 2024

chief  complaint swelling in the upper front tooth region of  six-
month duration. On examination, a soft swelling was noted on 
the anterior palate in relation to the palatal aspect of  maxillary 
anterior teeth. The lesion was soft, fluctuant, and cystic in 
consistency; measured around 2.5 × 2  cm in size. There 
was no associated tenderness or pus discharge. The anterior 
teeth showed proximal caries and tested negative for vitality. 
Radiologically, a large unilocular radiolucency was noted in 
relation to upper anterior teeth extending mesiodistally from 
the distal aspect of  the root stump of  14, to the mesial aspect 
of  23. Inferiorly it extended to the mid-root level of  upper 
anterior teeth. The upper extent could not be appreciated. The 
margins of  the radiolucency were scalloped and corticated 
[Figure 1a]. Based on the clinical presentation and radiographic 
findings, the lesion was provisionally diagnosed as radicular 
cyst. The cyst was enucleated in toto from the palatal side 
with root canal treatment of  associated teeth [Figure 1b]. On 
gross examination, the tissue was cystic in architecture with 
multiple cystic compartments [Figure 1c].

Histologically, the sections showed multiple cystic 
compartments separated by densely collagenous connective 
tissue stromal wall. The cystic compartments were lined 
by parakeratinized stratified squamous epithelium of  6–8 
cell layer thickness with flat epithelial connective tissue 
interface at some areas and appeared hyperplastic with 
rete peg formation in other areas. There was evidence 
of  juxtaepithelial hyalinization and focal areas of  surface 
corrugation. The basal layer was tall columnar with palisading 
of  nuclei. The epithelium showed features of  epithelial 
dysplasia, such as loss of  cohesion, nuclear hyperchromatism, 
increased nucleo-cytoplasmic ratio, dyskeratosis, and basal 
budding [Figure 2]. The adjacent cyst wall showed dense 

lymphoplasmacytic infiltrate. Immunohistochemical analysis 
demonstrated a high proliferation index (as evidenced 
by ki-67) with nuclear positivity till the surface of  lining 
epithelium and moderate to strong nuclear p53 expression 
[Figure 3]. The patient is under close follow-up for the past 
three months with no fresh complaints.

DISCUSSION

A comprehensive review of  the literature was done to 
analyse the dysplastic changes in the epithelial lining of  
OKCs. The details of  the cases retrieved are shown in 
Table 1.[1,4-8] Including the present case, eight cases were 
retrieved with a wide age range from 18 years to 62 years. 
There was a clear predilection for the mandible, only the 
present case was noted in the maxilla. All but one case 
showed unilocular radiolucency. Ki-67 was performed in 
two cases with a high proliferation index. Additionally, 
many studies showed basal and suprabasal nuclear positivity 
for p53, immunohistochemically. Interestingly, in one study, 
when the included two cases of  OKC with dysplasia were 
amplified by polymerized chain reaction, no variation was 
detected in the mutated exons of  p53. All the cases were 
managed by excision or resection; two cases were recurrent.

There was a slight ambiguity in the histopathological 
diagnosis, in particular, regarding the grade of  epithelial 
dysplasia ranging from mild to moderate epithelial dysplasia. 
It must be noted that the grading of  epithelial dysplasia for 
odontogenic cysts may not be done akin to the grading of  
oral epithelial dysplasia, where the grading relies on a set of  
various architectural and cytological features. The grading 
based on ‘thirds’ or ‘risk stratification into binary system’ 

Figure 1: (a) Orthopantomogram showing a large radiolucency in 
relation to the periapical area of maxillary anterior teeth, with scalloped 
borders; (b) Intraoperative photograph demonstrating cystic lesion 
centred towards the palate; and (c) gross image of the specimen 
showing multiple cystic compartments
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Figure 2: Photomicrographs of the H&E-stained sections showing 
(a and b) odontogenic cystic lining with dense chronic inflammatory 
reaction in the adjacent wall (40X), and (c and d) feature of epithelial 
dysplasia, like nuclear hyperchromatism, basilar hyperplasia, loss of 
cohesion, and dyskeratosis (400X)
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used for dysplasia of  oral epithelium cannot be applied to 
the odontogenic cysts, which in fact show variable thickness 
and variegated keratinization which tend to alter secondary 
to the inflammation in the cyst wall.[9] This important feature 
of  chronic inflammation in odontogenic cyst wall deserves 

special consideration, as unlike oral dysplasia which is either 
habit-related or secondary to biological factors, the role 
of  biological carcinogenesis is ambiguous in odontogenic 
lesions. Inflammation-induced damage of  DNA and 
proteins and resultant altered gene expression leads to 
genetic mutations, which further is linked to malignization in 
various human cancers. It has been opined that in the absence 
of  chronic inflammation, the malignant transformation of  
the odontogenic epithelial lining is very low.[10]

The role of  inflammatory cytokines, chemokines, 
prostaglandins, and free radicals is established in inflammation-
mediated carcinogenesis. Amongst these, COX-2 is widely 
studied in oral cancer and oral dysplasia.[11,12] Previous studies 
have found increased expression of  COX-2 in the dysplastic 
epithelium of  oral squamous cell carcinoma patients, 
in contrast to no expression in normal oral mucosa.[12] 
Additionally, COX-2 inhibitors have been displayed to play 
a significant role in the regression of  oral dysplasia in 
another study.[13] COX-2 expression has been demonstrated 
more in OKC and is correlated with increased cell survival 
and proliferative activity.[14,15] In a recent study, Li et al.[16] 

Table 1: Clinico-demographic profile of reported cases of odontogenic keratocysts showing dysplastic changes in epithelial lining
Author and 
year

No of 
case

Age Sex Site R/G Diagnosis and features IHC Treatment and 
follow-up

Cox DP, 2012[4] 2 NA NA NA NA OKC with mild dysplasia p53: strong 
basal and 
suprabasal 
staining

Kalele KP, 2015[5] 1 32 F Left body 
of the 
mandible

NA KCOT with dysplasia; hyperchromatism 
basilar hyperplasia (satellite cyst 
noted)

ND Segmental 
mandibulectomy 
(recurrence, six 
months)

Pandiar et al., 
2021[1]

1 51 M Mandible 
(37 to 45 
region)

U/L 
R/L with 
scalloped 
margins

OKC with moderate dysplasia; nuclear 
hyperchromatism, basilar hyperplasia,
loss of cellular adhesion, loss of 
stratification, nuclear and
cellular pleomorphism

CK14 +
p53 strong 
basal and 
parabasal
ki-67 12–15%

Excision, no 
recurrence, 
three months

Thomas et al., 
2021[6]

1 45 M Left body 
and ramus 
of the 
mandible

U/L R/L OKC with dysplastic features; basilar 
hyperplasia, loss of polarity, and 
drop-shaped rete-ridges (satellite cyst 
noted)

ND Excision

Likhithaswamy 
et al., 2023[7]

1 18 M Symphysis, 
para-
symphysis 
region

Epithelial dysplasia in OKC; loss 
of polarity, cellular and nuclear 
pleomorphism, hyperchromatism, 
altered N/C ratio, dyskeratosis, and 
mitotic figures in suprabasal layer 
(satellite cyst noted)

ND Excision, no 
recurrence, 
three years

Vivekbalamithran 
et al., 2024[8]

1 47 M Right 
ramus 
of the 
mandible

M/L R/L OKC with moderate epithelial 
dysplasia; hyperchromatism, increased 
N/C ratio, abnormal superficial 
mitosis, basilar hyperplasia, and loss 
of cohesion (satellite cyst noted)

ND Resection

Present case 1 62 M Maxilla U/L R/L OKC with dysplasia; loss of 
cohesion, nuclear hyperchromatism, 
increased nucleo-cytoplasmic ratio, 
dyskeratosis, and basal budding 
(multiple cystic compartments)

p53 strong 
basal and 
parabasal
ki-67 high

Excision, no 
recurrence, 
three months

OKC—odontogenic keratocyst, KCOT—keratocystic odontogenic tumour, U/L—unilocular, M/L—multilocular, R/L—radiolucency, M—male, F—female, 
ND—not done, NA—not available, CK—cytokeratin, IHC—immunohistochemistry 

Figure 3: Photomicrographs showing immune expression of ki-67 
(a and b) and p53 (c and d)
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found that dysplastic changes and malignant conversion 
of  epithelial lining of  OKCs are positively correlated with 
chronic inflammation. Another important point worth 
mentioning here is ‘inflammation-metaplasia-dysplasia-
carcinoma’ sequence.[17] As aforementioned and described in 
the literature, chronic inflammation could lead to metaplastic 
changes in the epithelial lining. Kaplan and Hirshberg[18] in 
their study found metaplasia in 90% of  the cases of  OKC 
with inflammation in the cyst wall. Inflammation is known 
to produce reactive oxygen species (ROS).[19] Pertaining to 
OKC, inflammation is also seen secondary to incisional 
biopsy as a part of  the healing mechanism. A higher level of  
proliferative markers in OKC depicts higher cellular activity, 
comparable to ameloblastoma.[20,21] Irrespective of  all, further 
steps include expansion of  the metaplastic clones which 
progress to dysplasia through increased cell cycle and DNA 
aneuploidy. The dysplastic epithelium bears a high chance 
of  malignant transformation.

These lesions should be closely followed up as odontogenic 
cysts with dysplasia bear a higher tendency for frank 
invasion, resulting in broader bone destruction, demanding 
wider surgical excision.

CONCLUSION

Thus, we believe that after incisional biopsy for primary 
diagnosis, the cysts should be immediately enucleated, 
as the healing process with inflammatory reaction after 
incision with secondary exposure to oral flora could be the 
driving mechanism for inflammation-induced dysplastic 
changes, during the gap period between the incisional 
biopsy and final enucleation.

Declaration of patient consent
The authors certify that they have obtained all appropriate 
patient consent forms. In the form, the patient(s) has/have 
given his/her/their consent for his/her/their images and 
other clinical information to be reported in the journal. 
The patients understand that their names and initials will 
not be published and due efforts will be made to conceal 
their identity, but anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

REFERENCES

1.	 Pandiar D, Ramani P, Krishnan RP, Thamilselvan S, Ramya R. Dysplastic 
epithelial changes in odontogenic keratocyst: A rare histological presentation 

with immunohistochemical cognizance. Oral Oncol 2021;122:105580.
2.	 Veena KM, Rao R, Jagadishchandra H, Rao PK. Odontogenic keratocyst 

looks can be deceptive, causing endodontic misdiagnosis. Case Rep 
Pathol 2011;2011:159501.

3.	 Cottom HE, Bshena FI, Speight PM, Craig GT, Jones AV. 
Histopathological features that predict the recurrence of  odontogenic 
keratocysts. J Oral Pathol Med 2012;41:408-14.

4.	 Cox DP. p53 expression and mutation analysis of  odontogenic cysts 
with and without dysplasia. Oral Surg Oral Med Oral Pathol Oral Radiol 
2012;113:90-8.

5.	 Kalele KP. Epithelial dysplasia in KCOT: Ignored factor in the 
reasons of  recurrence. J Oral Med Oral Surg Oral Pathol Oral Radiol 
2015;1:106-7.

6.	 Thomas N, Thomas P, George E, Peter J. Oral pathology: Odontogenic 
keratocyst with dysplastic changes: A rare case report and review of  
literature. Clin Dent (0974-3979) 2021;15:28.

7.	 Likhithaswamy HR, Ganganna K, Kumar KA, Saibaba M. Dysplastic 
lining in odontogenic keratocyst: A unique and unanswered feature. 
J Microsc Ultrastruct 2023;11:193-5.

8.	 Vivekbalamithran V, Ramalingam K, Ramani P, Neralla M, Jason AS. 
Odontogenic keratocyst with moderate epithelial dysplasia: A rare entity. 
Cureus 2024;16:e56702.

9.	 Krishnan RP, Pandiar D, Sagar S. Immunohistochemical expression 
of  CK14 and Bcl-2 in odontogenic keratocyst and its variants. Appl 
Immunohistochem Mol Morphol 2024;32:151-6.

10.	 Gardner AF. The odontogenic cyst as a potential carcinoma: 
A clinicopathologic appraisal. J Am Dent Assoc 1969;78:746-55.

11.	 Chen Z, Zhang X, Li M, Wang Z, Wieand HS, Grandis JR, et al. 
Simultaneously targeting epidermal growth factor receptor tyrosine kinase 
and cyclooxygenase-2, an efficient approach to inhibition of  squamous 
cell carcinoma of  the head and neck. Clin Cancer Res 2004;10:5930-9.

12.	 Nathan CO, Leskov IL, Lin M, Abreo FW, Shi R, Hartman GH, et al. 
COX-2 expression in dysplasia of  the head and neck: Correlation with 
elF4E. Cancer 2001;92:1888-95.

13.	 Wirth LJ, Krane JF, Li Y, Othus M, Moran AE, Dorfman DM, et 
al. A pilot surrogate endpoint biomarker study of  celecoxib in oral 
premalignant lesions. Cancer Prev Res (Phila) 2008;1:339-48.

14.	 Escobar E, Peñafiel C, Gómez-Valenzuela F, Chimenos-Küstner E, Pérez-
Tomás R. Cyclooxygenase-2 protein expression modulates cell proliferation 
and apoptosis in solid ameloblastoma and odontogenic keratocyst. An 
immunohistochemical study. J Oral Pathol Med 2021;50:937-45.

15.	 Martín-Hernán F, Campo-Trapero J, Cano-Sánchez J, García-Martín R, 
Martínez-López M, Ballestín-Carcavilla C. A comparative study of  the 
expression of  cyclin D1, COX-2, and KI-67 in odontogenic keratocyst 
vs. ameloblastoma vs. orthokeratinized odontogenic cyst. Rev Esp Patol 
2022;55:90-5.

16.	 Li J, Jiang EH, Jiang SC, Liu B, Xiong XP, Sun YF, et al. A retrospective 
study of  the malignant change of  odontogenic keratocyst. J Stomatol 
Oral Maxillofac Surg 2023;124:101466.

17.	 Miyashita T, Shah FA, Miwa K, Sasaki S, Nishijima K, Oyama K, et al. 
Impact of  inflammation-metaplasia-adenocarcinoma sequence and 
prevention in surgical rat models. Digestion 2013;87:6-11.

18.	 Kaplan I, Hirshberg A. The correlation between epithelial cell proliferation 
and inflammation in odontogenic keratocyst. Oral Oncol 2004;40:985-91.

19.	 Giroux V, Rustgi AK. Metaplasia: Tissue injury adaptation and a precursor 
to the dysplasia-cancer sequence. Nat Rev Cancer 2017;17:594-604.

20.	 Kadashetti V, Patil N, Datkhile K, Kanetakar S, Shivakumar KM. 
Analysis of  expression of  p53, p63 and proliferating cell nuclear antigen 
proteins in odontogenic keratocyst: An immunohistochemical study. 
J Oral Maxillofac Pathol 2020;24:273-8.

21.	 Kaczmarzyk T, Kisielowski K, Koszowski R, Rynkiewicz M, 
Gawełek E, Babiuch K, et al. Investigation of  clinicopathological 
parameters and expression of  COX-2, bcl-2, PCNA, and p53 in 
primary and recurrent sporadic odontogenic keratocysts. Clin Oral 
Investig 2018;22:3097-106.


