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ABSTRACT:  

OBJECTIVES:  

The current study was conducted to analyze immunohistochemical appearance of P53 protein in 
odontogenic cysts. 

METHODOLOGY: 

Thirty paraffin blocks of confirmed case were prepared to investigate the immunohistochemical 
appearance of P53 protein.  

RESULTS: 

Sixteen out of thirty odontogenic cysts (53.3%) showed P53, four out of ten dentigerous cyst (40%) 
had P53, twelve out of fifteen odontogenic keratocysts (80%) expressed P53 while none of the five 
radicular cysts (0%) showed P53 protein.  

CONCLUSION: 

Reclassification of OKC as keratocystic odontogenic tumor was supported by the present study 
and its findings. 
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INTRODUCTION

:  

True Cyst is defined as a pathological cavity 
enveloped by an epithelial tissue membrane 
with liquid, semi liquid or gaseous contents

1
.
 

Pathogenesis of cystic development includes 
fluid accumulation within the cyst along with 
connective tissue capsule and epithelial lining 
proliferation. The growth of cyst is also 
affected by bone resorbing factors, such as 
prostaglandins

2
. Odontogenic cysts are 

derived into the jaws from odontogenic 
remnants and are the second most common 
lesions in the oral and maxillofacial region

3
.  

 Seven to 12% of oral and maxillofacial biopsies 
diagnosed are odontogenic cysts according to 
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the results of different studies
4
. Most common 

cyst among all odontogenic cysts is radicular 
cyst (50.7%), followed by the dentigerous 
(follicular) cyst (18.5%) and odontogenic 
keratocyst (14.3%). Radiographically, all 
odontogenic cysts present with 100% 
radiolucency excluding calcified odontogenic 
cyst, which presents 77% radiolucency and 
23%, mixed behavior according to the results 
of recent study

5
. Approximately 1-2/1000 of 

carcinomas arising in odontogenic cysts was 
reported in the literature. Odontogenic 
keratocyst and dentigerous cysts are 
considered to be highest in neoplastic 
transformation among all of the odontogenic 
cysts

6
. Results of literature show 

transformation of dentigerous cyst into 
ameloblastoma

 
and odontogenic keratocyst 

into squamous cell carcinoma
7,8

. The P53 
gene on chromosome 17 is a tumor 
suppressor gene, its mutation is common in a 
variety of human tumors and is considered to 
be a common step in neoplastic 
transformation. P53 over expression is 
associated with higher dysplastic changes and 
loss of differentiation during the development 
of oral malignancy according to the results of 
studies on pre neoplastic and neoplastic 
lesions of the oral mucosa. Inactivation of P53 
is involved in both initiation and progression of 
odontogenic cysts

9
. Half-life of P53 gene is 

extended due to mutations of TP53 gene, 
which results in increased concentration of 
P53, which might be due to association of wild 
type P53 with other proteins, or disruption of 
its degradation pathway. Half-life of P53 is 20 
minutes

10
. Half-life of P53 protein in normal 

cells is bit shorter, that is why it cannot be 
detected immunohistochemically. On the other 
hand, mutation in P53 gene is associated with 
increased stability and over expression of P53 
protein

7
. Many studies shows among all the 

odontogenic cysts, odontogenic keratocyst 
shows increased expression of P53 which 
appears to have specific lining epithelium with 
an intrinsic growth potential resulting in 
marked tendency to recur

9
. World Health 

Organization has reclassified it as Keratocystic 
Odontogenic Tumor owing to its aggressive, 
infiltrative behavior

11
. Aim of this study is to 

find out the percentage of cells expressing 
P53 gene in epithelial lining of different types 
of odontogenic cysts by using 
immunohistochemical analysis in our 
population. No local published evidence 

proved that previously any study of the same 
nature was carried out in Pakistan to find out 
P53 expression in all diverse biopsy proven 
cases of odontogenic cysts. This is the first 
study that was conducted in Pakistan to find 
out percentage of P53 gene in odontogenic 
cysts. Internationally, there is contradiction in 
reported percentages of P53, which ranges 
from 0-67.5%   . Fifty One

12
  studied samples,  

odontogenic cysts and tumors did not reported 
presence of P53

12
. A study reported 67.5% 

expression of P53 in odontogenic cysts,
9
 in 

contrast to the other study
 
reported 33.3% 

expression
10

. Bagulkar et al
7
, reported P53 

expression in 29% odontogenic keratocyst, 
26% radicular cyst and 15% dentigerous cyst 
cases, while in another study percentage of 
P53 expression was 81.8%, 33.3% and 0% for 
odontogenic keratocyst, dentigerous cyst and 
radicular cyst, respectively

10
. The objective of 

this study is to find out the percentage of cells 
expressing P53 gene in epithelial lining of 
different types of odontogenic cysts by using 
immunohistochemical analysis in our 
population. 

METHODOLOGY: 

This descriptive case study included those 
patients who reported to the department of Oral 
and Maxillofacial Surgery, Lahore Medical and 
Dental College, Lahore, Pakistan during 2018-
2020 presented with radiolucent lesions of jaws 
radio graphically. Thirty patients of odontogenic 
cysts were taken by using 33.3% expected 
frequency of P53 gene in odontogenic cyst 
cases with 95% confidence level and 10% 
absolute precision. The sampling technique 
used in this study is non-probability, purposive 
sampling. The inclusion criteria; both genders 
(male/female) of any age, having radiolucent 
lesions of jaws, and lesion more than 5mm 
(assessed radiographically) were included in 
the study. Infected cases (e.g. periapical 
abscess) assessed clinically as presence of 
draining pus were excluded from the study. 
After ethical approval by local research and 
ethic committee of Lahore Medical and Dental 
College, Lahore, 30 patients of odontogenic 
cysts fulfilling the criteria were enrolled in this 
study. Demographic history (name, age, 
gender) was taken from the patient, after an 
informed consent. The surgical site was 
prepared for 1 minute with 0.12% chlorhexidine 
oral rinses, and 7.5% pyodine solution was 
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used externally for extraoral lesions under 
absolute sterile conditions keeping the surgical  
site isolated to avoid contamination. Wound 
was closed after specimen was taken. 
Specimen was fixed with 10% formalin and 
embedded in paraffin according to 
recommended protocols. Sections were labeled 
and sent to the laboratory to stain with 
haematoxylin and eosin and examined 
histopathologically. Representative section was 
labeled and sent to laboratory to process 
immunohistochemically to assess P53 protein 
expression after the diagnosis of odontogenic 
cyst was made. Report of laboratory was 
assessed to label the positive or negative 
cases for P53 gene. The gold standard 
confirmatory investigation for histopathological 
and immunohistochemical evaluation was done 
by a single team. All the collected information 
was entered and analyzed using SPSS version 
22.0. Quantitative representatives like age was 
presented by calculating mean±SD. Qualitative 
variables like gender and P53 expression 
analysis was presented as frequency and 
percentage. 

RESULTS: 

Table 1 shows according to the results of our 
study, 36.4±17.5 was the mean age of all 
reported patients. Among which, the highest 
mean age shown were the cases of OKC 
which were (38±17.1) followed by RC group 
(32±14.8). The lowest mean age shown were 
the cases of DC, which was (30±19.2). In the 
present study, there were 22 males (73.3%) 
and 8 females (26.6%). Out of 10 DC cases, 
8 were males (80%) and 2 were females 
(20%). Among the reported cases of RC, 2 
(40%) were females while 3 (60%) of the 
reported cases were of males. The 
percentage of males was 11 (73.3%) while 
females were 4 (26.6%) among the reported 
cases of OKC. Out of all reported cases, only 
five cases (16.6%) were reported in maxilla 
while rests of the remaining twenty-five cases 
(83.3%) were found in the mandible. On the 
other hand, mandible was the only site where 
all OKC and DC cases were reported. All RC 
cases were exclusively found in maxilla.

Table 1:  Statistics of the Reported Odontogenic Cysts 

    

 

 

    

  32±14.8   
2

    

       

       

      

3  (60%)5 (40%) -- 5 (100%)

30±19.2

-

-

Category Numeral Mean Age Gender Location

Male Female Mandible Maxilla

RC

OKC 15 38±17.1 11 (73.3%) 4 (26.6%) 15 (100%)

DC 10 8  (80%) 2 (20%) 10 (100%)

Total 30 36.4±17.5 22 (73.3%) 8 (26.6%) 25(83.3%) 5 (16.6%)
 

RC:Radicular Cyst; OKC:Odontogenic Keratocyst; DC:Dentigerous Cyst  

 
The most notable observation on the 
examined hematoxylin and eosin stained RC 
cases was the existence of cholesterol clefts 
in epithelial lining that was not regular. 
Stratified squamous epithelial lining was 
observed in two cases of DC while thick 
irregular corrugated stratified squamous 
epithelial lining was seen in all OKC cases. 

 
Figure 1: P53 Expression in an Odontogenic 
Keratocyst Case (Anti-P53, Original 
Magnification x 250) 
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Studied cyst cases showed P53 expression 
as brown stained nucleus of the basal and 
para basal layer of the epithelium. 16 cases 
(53%) of the overall studied cases showed 
P53 in their cells out of total cases, which 
were 30 in our present study. P53 reactive 
cells were not found in RC cases however 
four DC cases (40%) expressed P53 reactive 
cells in our present study, as shown in Table 
2. 

 

Table 2: Immunohistochemical Report of P53 

Category Numeral Reactive 

Figures 

(%) 

Non-

Reactive 

Figures 

(%) 

Radicular 

Cyst 

5 - 5 (100%) 

Odontogenic 

Keratocyst 

15 12 (80%) 3 (20%) 

Dentigerous 

Cyst 

10 4 (40%) 6 (60%) 

Total 30 16 

(53.3%) 

14 (46%) 

  
DISCUSSION: 
 
Odontogenic cysts arise from the tissue 
responsible for tooth development and are 
unique to the jaws. Radicular cysts originate 
from epithelial lining derived from the 
epithelial rests of Malassez, collection of fluid 
under the crown follicle in association with 
impeded tooth eruption is associated in the 
formation of follicular cysts and their 
epithelium is originated from reduced enamel 
epithelium. The pathogenesis of odontogenic 
cysts is still unclear, the exact cause and 
process of epithelial proliferation are yet to be 
understood in few odontogenic cysts. Great 
variation exists in clinical and biological 
behavior of different odontogenic cysts that is 
why it is mandatory to differentiate both since 
the treatment and prognosis is affected by 
the different behavior pattern that they 
show

11
. It is assumed that well before the 

tooth formation begins, epithelium of dental 
lamina or its remnants are responsible for 
derivation of OKC’s epithelium that is 
odontogenic in origin. Oral mucosa basal 
cells could be the source of odontogenic 

cysts according to other belief.  Several 
studies supported the reclassification of OKC 
and should be assumed as a benign cystic 
neoplasm rather than a developmental cyst. 
Presentation of multiple OKC’s may be 
connected with nevoid basal cell carcinoma 
syndrome (NBCCS), also known as Gorlin 
syndrome

12
. Recurrence rate of odontogenic 

keratocysts is higher even after surgical 
removal. The presence of daughter or 
satellite cysts that still remains even after 
surgical removal and multilocular nature of 
the cysts could be the reason of recurrence. 
Intrinsic growth potential in the epithelial 
lining of these cysts that closely relates their 
nature as benign neoplasm could be another 
reason of higher recurrence rate. P53 gene, a 
well-known tumor suppressor gene is located 
at chromosome 17 and its mutation as 
genetic anomaly in human neoplasms is 
frequently observed

13
. Activation of wild-type 

P53 protein, which acts as a DNA-binding 
transcription factor, is responsible for 
commencement of growth arrest and 
apoptosis as an adaptive response. 
Increased incidence of carcinogenesis is 
associated with P53 gene mutation of protein 
inactivation. Odontogenic keratocysts linked 
with the nevoid basal cell carcinoma 
syndrome revealed over expression of P53 
but researchers comparing P53 and 
histopathological indicators in cysts of the 
oral cavity have shown variable results

14
. In 

normal tissues, P53 protein is associated with 
a very limited half-life and therefore it is 
difficult to detect from immunohistochemical 
techniques, increased stability of P53 gene is 
seen in mutations. P53 after its mutation 
becomes relatively more resistant and stable 
protein and its ability to accumulate make it 
easy to detect immunohistochemically. 
Binding of P53 protein to other viral proteins 
including EIB, HPVE6 and SV40 along with 
defects in protein degradation results in 
stabilization of P53 proteins in cells

15
. Our 

study included radicular cyst (RC), 
odontogenic keratocyst (OKC) and 
dentigerous cyst (DC) as these cysts shows 
multiple characteristics, presentations, and 
rate of occurrence within the odontogenic 
cystic category. The occurrence of 
odontogenic cysts in males was more 
observed as compared to females in our 
study, which is supported by literature in 
different research as well.  Another research 
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also supported the results of our study as 
being OKC and DC present more frequently  
in mandible while majority of RC cases are 
reported in maxilla

16,17
. Presence of P53 

protein in the epithelium of basal and 
parabasal cells of odontogenic cysts in our 
study is supported by others

18,19
. 

 
CONCLUSION:  

Increased proliferative activity in the epithelial 
lining of the OKC cases in our study suggests 
as being the cause of elevated reappearance 
rate or higher frequency of the transformation 
into neoplasms from the OKC epithelium. 
 
LIMITATIONS: 
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