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ABSTRACT
Purpose: Ki-67 and COX-2 are two markers which are commonly used to assess tumor prolif-

eration. The aims of this study were to evaluate and compare the presence of Ki-67 and COX-2 in 
odontogenic keratocyst (OKC), radicular cyst (RC), ameloblastoma (AML) and dental follicle (DF) 
in order to determine proliferative potentials of such lesions.

Materials and Methods: This study has been conducted on 80 samples obtained from non-smoking, 
healthy subjects diagnosed as having either OKC, RC, AML or DF. 20 samples obtained from healthy 
mucosa served as controls. Slides prepared from paraffin-embedded sections were immunohistochemi-
cally stained for Ki-67 and COX-2 expressions. 

Results: Ki-67 and COX-2 expressions in the OKC and AML groups were found to be significantly 
higher than those observed in the RC, DF and healthy mucosa groups (p < 0.005 for each).

Conclusion: High levels of Ki-67 and COX-2 staining in OKC and AML can be considered as the 
indicators of high proliferation tendency and mitotic activity. These markers could provide valuable 
tools for the treatment process when they are available for widespread use to detect cases that have 
significant relapse potential and aggressive behavior.
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ÖZ
Amaç: Ki-67 ve COX-2, tümör proliferasyonunu değerlendirmek için yaygın olarak kullanılan iki 

belirteçtir. Bu çalışmanın  amacı radiküler kist, keratokist, ameloblastoma ve tam gömük yirmi yaş 
dişlerinin dental folikülündeki Ki-67 ve COX-2 expresyonlarını değerlendirmek ve sağlıklı dokularla 
karşılaştırmaktır.

Gereç ve Yöntem: Bu çalışma sistemik hastalığı bulunmayan, sigara ve ilaç kullanmayan 80 
hastadan elde edilen odontojenik keratokist, ameloblastoma, radikuler kist ve dental folikul örnekleri 
üzerinde yapılmıştır. Sağlıklı mukozalardan alınan 20 adet örnek kontrol grubu olarak değerlen-
dirilmiştir. Hazırlanan kesitlerde Ki-67 ve COX-2 expresyonu immunohistokimyasal yöntemlerle 
boyanarak araştırılmıştır.

Bulgular: Odontojenik keratokist ve ameloblastoma gruplarındaki Ki-67 ve COX-2 ekspresyonları 
radiküler kist, dental folikül ve sağlıklı mukoza gruplarına göre anlamlı derecede yüksek bulunmuştur 
(her biri için p < 0.005).

Sonuç: Keratokist ve ameloblastomada yüksek bulunan Ki-67 ve COX-2 değerleri bu lezyonların 
proliferasyon eğilimlerinin ve belirgin mitotik aktivitelerinin göstergesi olarak kabul edilebilirler. Bu 
belirteçler, yüksek nüks eğilimi olan ve agresif özellik gösterebilecek olguların saptanmasında yaygın 
olarak kullanıldığında tedavi sürecine belirgin katkıları olacaktır.  

Anahtar kelimeler: Odontojenik kistler, ameloblastoma, dental folikül, Ki-67, COX-2 
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Introduction

The cysts of the maxilla, mandible and 
peri-oral tissues differ significantly in terms 
of incidence, clinical behavior, histological 
architecture as well as treatment concepts 
(1). Cysts arising from the remnants of the 
odontogenic epithelium are classified as “od-
ontogenic”, whereas those stemming from 
the epithelial rests of the embryologic fusion 
process are termed “non-odontogenic” (2). 
Although being classified as an odontogenic 
cyst, odontogenic keratocyst (OKC) has dis-
tinctive features from other members of this 
sub-group, such as demonstrating aggressive 
clinical characteristics, high recurrence rates 
and particularly, the presence of parakeratotic 
type OKCs in Nevoid Basal Cell Carcinoma 
Syndrome (NBCCS) which is also known 
as Gorlin-Goltz syndrome (3). Accordingly, 
OKC has been extensively studied in the past 
but controversial issues still exist. In 2005, 
Head and Neck Study group of World Health 
Organization has reclassified this lesion as 
an odontogenic tumor and has suggested the 
name “Keratocystic Odontogenic Tumor” 
(3, 4). However, many oral pathologists do 
not agree with this term and no international 
consensus could be reached. On the other 
hand a member of odontogenic cyst group, 
the radicular cyst (RC), which is often de-
scribed as periapical or apical periodontal 
cyst, is the most common cystic lesion found 
in the jaw bones since it represents more 
than 75% of all cases. 7% to 54% of the 
periapical radiolucent lesions are diagnosed 
as radicular cysts (2). Inflammatory reaction 
in the apical region usually triggers the for-
mation of apical granuloma. Inflammatory 
cell products stimulates Malassez epithelial 
remnants and this epithelial proliferation 
results in cyst formation. Ameloblastoma 
(AML) is the most common epithelial odon-

togenic tumor that bears significant clinical 
importance. This lesion may arise from the 
remnants of dental lamina and enamel or-
gan, cells of the basal layer of oral mucosa 
and the odontogenic cyst epithelium (5). 
Dental follicle (DF) also contains epithelial 
structures which are potential sources for 
cysts of odontogenic origin as well as benign 
or malignant odontogenic tumors. Odonto-
genic epithelial structures usually give rise 
to dentigerous cysts. OKC, AML, chronic 
non-specific inflammatory lesions and epi-
dermoid carcinoma are pathological lesions 
which may also be related to the DF (3-10).            

Since Ki-67 expression can be detected 
in all proliferating cells, these molecules are 
often used in research studies that investigate 
the growth characteristics of different cell 
types (7). Ki-67 antigen has been found in 
breast, prostate and lung cancer lesions as 
well as in lymphoma and it was suggested 
as an independent prognostic marker of tu-
mor proliferation (11-19). Recent epidemio-
logical studies have shown low incidence 
of gastrointestinal cancers in patients with 
rheumatoid arthritis who routinely use non-
steroidal anti-inflammatory drugs (NSAID) 
(20-23). NSAID are potential inhibitors of 
cyclooxygenase (COX) enzyme by block-
ing prostaglandin synthesis. These findings 
provided background for further research 
that focus on the possible relation of COX 
enzyme with cancer development and COX-
2 enzyme, which appears as a result of COX 
isoform stimulation, has attracted attention 
as an area of potential research. A number 
of studies have detected significant increase 
in COX-2 expression particularly in colorec-
tal cancer, as well as stomach, esophagus, 
breast, prostate and head and neck carcino-
mas (24-34).     

The purposes of this study are to cor-
relate local aggressive behaviors of OKC, 
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RC, AML and DR with Ki-67 and COX-2 
expressions, to determine proliferation po-
tentials of these lesions and to evaluate the 
efficiency of the proliferation markers in 
detecting possible malignant tendencies. 

 
Materials and Methods

Population characteristics
80 (40 males and 40 females, age range: 

17 to 60 years) non-smoking subjects with no 
history of previous medication in the last two 
months including antibiotics and/or NSAIDs 
were enrolled in this study. Their medical 
histories were non-contributory. Clinical and 
radiological examinations of the participants 
revealed either fully impacted third molar 
teeth, radiolucent or radiopaque lesions in 
the maxilla or mandible. Informed consent 
forms were signed by all patients prior to sur-
gery and ethical approval was obtained from 
the local board. All patients were operated 
under local anesthesia. Following standard 
surgical preparation, appropriate incision 
techniques were selected depending on the 
size and location of the lesions, which were 
later enucleated according to routine surgical 
guidelines. All operating sites were closed 
with primary sutures and these were removed 
seven days later. Healing was uneventful in 
all patients. All specimens were processed 
for histological observation and were di-
agnosed either as OKC, RC, AML or DF. 
The study groups consisted of 20 patients in 
each of OKC, RC, AML and DF from fully 
impacted third molar teeth groups. The con-
trol group included 20 samples which were 
harvested from healthy mucosa.

Immunohistochemical Staining
 Five micrometer sections were deparaffi-

nized and rehydrated through graded alcohol 
series. Slides were immersed in citrate buffer 

solution (Citrate Buffer, Thermo Scientific®, 
United States) and placed in a commercial 
microwave oven for antigen retrieval for 20 
minutes. Specimens were left for cooling 
in room temperature and then washed with 
phosphate buffered saline solution for five 
minutes. Endogen peroxidase activity was 
blocked by incubating with 3% hydrogen 
peroxide. Slides were washed with distilled 
water and placed in phosphate buffered sa-
line solution for five minutes. To prevent 
non-specific staining, slides were treated 
with blockage solution for 15 minutes (Su-
per Block, Scytek Laboratories®, United 
States). 6 ml primary antibodies of Ki-67 
(PRM325AA, BioCare®, United States) and 
COX-2 (PRM306AA, BioCare®, United 
States) were applied to the specimens which 
were later incubated for 60 minutes. After 
washing with distilled water and phosphate 
buffered solution for five minutes, the speci-
mens were incubated with linking reagent 
for 25 minutes (Anti-Polyvalent Biotinylated 
Antibody, Scytek Laboratories®, United 
States). Staining was visualized by AEC 
chromogen (AEC chromogen/substrate kit, 
Scytek Laboratories®, United States) and 
sections were counter-stained using Mayer 
Hematoxylin.

Light microscopy evaluation  
Red granular shaped staining in the cyto-

plasm was considered positive. Positive and 
negative staining cells were counted at X 400 
magnification by including all the epithelial 
layers. All data were collected using AnalySIS 
FIVE® digital imaging software (Olympus 
Soft Imaging Solutions GmBH, Münster, Ger-
many). A total of 500 cells were counted in 
each slide by adding the number of the posi-
tive and negative stained cells together in five 
consecutive regions. All data were converted 
and expressed as percentage (%) of staining.
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Statistical analysis 
All statistical analysis was performed 

using SPSS® software version 19.0 (Sta-
tistical Package for Social Sciences, IBM 
Corp., Armonk, USA). The data was first 
evaluated using descriptive analysis such 
as mean, standard deviation and median. 
Column graphs were employed to represent 
the average effects of the groups. Kruskal–
Wallis one-way analysis of variance by ranks 
test was used to compare the medians of the 
OKC, AML, RC, DF and healthy mucosa. 
The results were evaluated in a confidence 
interval of 95 % and p values (p1) less than 
0.05 were considered as statistically signifi-
cant. When such difference was detected, 

Mann-Whitney U test with Bonferroni cor-
rection was applied to compare sub-groups 
separately. Since there were five groups and 
ten possible pairwise comparisons; the new 
level of significance was calculated as 0.  
05/10=0.005 (p2).

Results
         
This study has been conducted on 100 

samples obtained from 80 patients who had 
been diagnosed as having DF, RC, OKC, 
AML and healthy mucosa samples. Age and 
Gender distributions of the study participants 
are presented in Table 1.

Table 1. Age and gender distributions of the participants in the study groups. 

Group (n=20)        Gender          Mean age Minimum age
Maximum 

age

Radicular cyst  8♂,12♀             29,5 15   51

Odontogenic Keratocyst   9♂,11♀            46,5 22   59

Ameloblastoma 9♂,11♀              31,2 16 60

Dental Follicle 13♂,7♀              26,5 16   58

Although no statistical difference was ob-
served for Ki-67 staining between cells of the 
OKC and AML groups (p=0. 043), Ki-67 ex-
pression in OKC was found to be significantly 
higher than RC (p=0. 001), DF (p=0. 000) and 
healthy mucosa groups (p=0. 000). Similarly, 
the number of cells positively stained for Ki-
67 in AML group was significantly higher than 
the RC (p=0. 011), DF (p=0. 000) and healthy 

mucosa groups (p=0. 000) (Figure 1). Epithe-
lium of the RC group stained significantly 
higher than the DF group but no difference 
was observed between RC and healthy mucosa 
groups (p=0. 000) (Table 2, Table 3).
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Figure 1-a

            

                  Figure 1-b             Figure 1-c

              
Figure 1-d                                     

 
Figure 1-e

Figure1:
1-a: Ki67 positive 

cells in the basal layer 
of OKC (Ki67x200).

1-b: : Small number 
of Ki67 cells in the lin-
ing epithelium of the RC 
(Ki67x200)

1-c: Ki67 positive 
ameloblast-like cells in 
the plexiform type AML. 
(Ki67x200)

1-d: Ki67 posi-
tive cells in the primi-
tive epithelium of the 
DF.(Ki67x400)

1-e: Ki67 positive 
cells in the basal layer 
of the samples taken 
from healthy mucosa 
(Ki67x400)

Figure 1. Ki67 expression.



Ki-67 and COX-2 Expressions in Odontogenic Cyst 

42

Table 2. The results of Ki-67 staining. 

 # OKC Ameloblastoma Radicular cyst Dental follicle Healthy 
mucosa

1 5.00% 1.00% 1.00% 0.20% 0.50%
2 3.00% 2.00% 0.00% 0.40% 0.20%
3 2.00% 1.00% 1.00% 0.30% 1.50%
4 6.30% 1.50% 1.50% 0.10% 0.50%
5 1.00% 2.00% 0.00% 0.20% 0.50%
6 5.00% 1.00% 0.50% 0.20% 1.50%
7 6.00% 2.00% 1.50% 0.30% 0.30%
8 1.50% 2.00% 1.50% 0.10% 0.50%
9 4.50% 1.50% 0.00% 0.30% 1.00%
10 3.50% 2.00% 3.00% 0.20% 0.50%
11 1.00% 1.50% 1.00% 0.50% 0.50%
12 2.00% 2.00% 1.50% 0.20% 0.20%
13 3.00% 2.00% 2.00% 0.20% 1.50%
14 2.00% 1.50% 0.00% 0.20% 0.50%
15 0.00% 2.00% 0.50% 0.20% 0.50%
16 5.00% 1.50% 1.00% 0.30% 1.50%
17 1.00% 0.50% 1.50% 0.30% 0.30%
18 1.00% 2.00% 2.00% 0.40% 0.50%
19 2.50% 1.50% 0.00% 0.30% 1.00%
20 1.50% 1.00%                           1.00%                     0.40% 0.50%

Mean 2.84% 1.58 %  1.03% 0.27%  0.70%

St. deviation 1.87%    0.47%  0.82%  0.10% 0.47%

Median  1.87%  1.50% 1.00%  0.25% 0.50%

  
Table 3. Pairwise comparisons for Ki-67 staining.

Number Compared groups P-values

1 OKC - Ameloblastoma                   0.043

2 OKC - Radicular cyst                 *0.001

3 OKC - Dental follicle *0.000

4 OKC - Healthy mucosa *0.000

5 Ameloblastoma - Radicular cyst   0.011

6 Ameloblastoma - Dental follicle *0.000

7 Ameloblastoma - Healthy mucosa *0.000

8 Radicular cyst - Dental follicle   0.007

9 Radicular cyst - Healthy mucosa   0.350

10 Dental follicle - Healthy mucosa    *0.000
* Difference is significant at p1 and p2  levels.

There were no significant differences in the 
number of positively stained cells for COX-
2 between the OKC and AML groups (p=0. 
231). However, significantly higher number 
of COX-2 positive cells in OKC group were 
observed when compared to RC (p=0. 000), 
DF (p=0. 000) and healthy mucosa specimens 
(p=0. 000). Cells from AML group showed 
higher expression of COX-2 since the num-
ber of COX-2 positive cells were higher than 
those of the RC (p=0. 000), DF (p=0. 000) and 
healthy mucosa groups (p=0. 000) (Figure 2). 
The differences in COX-2 staining between 
RC, DF and healthy mucosa were not signifi-
cant (Table 4, Table 5).         
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Table 4. COX-2 data sheet.
 Number OKC Ameloblastoma Radicular cyst Dental follicle Healthy mucosa

1 59.80% 60.95% 50.46% 52.66% 52.32%
2 48.00% 45.54% 42.04% 55.55% 54.82%
3 62.50% 52.80% 41.67% 44.73% 41.17%
4 65.50% 52.30% 47.72% 40.00% 37.01%
5 61.08% 64.22% 44.44% 49.43% 38.96%
6 61.59% 54.23% 40.57% 49.06% 37.76%
7 61.33% 57.08% 43.97% 46.37% 38.16%
8 52.06% 45.69% 42.50% 41.33% 57.72%
9 51.61% 47.95% 44.44% 57.40% 34.32%

10 60.61% 55.55% 41.10% 57.30% 38.37%
11 56.10% 52.41% 47.06% 31.51% 32.78%
12 58.18% 58.94% 50.00% 38.67% 52.38%
13 54.70% 53.68% 38.98% 38.93% 34.48%
14 58.42% 56.19% 41.77% 38.38% 38.86%
15 44.81% 48.58% 41.67% 43.17% 42.53%
16 50.89% 46.99% 47.45% 38.41% 42.23%
17 50.38% 51.25% 40.22% 38.53% 40.18%
18 53.75% 60.19% 46.21% 36.75% 48.91%
19 53.69% 45.54% 40.00% 36.47% 46.34%
20 45.13% 53.22% 40.85% 41.63% 40.93%

Mean 55.51%                          53.17%  43.66%                43.81%                   42.51%
St. Deviation 5.94% 5.43%                   3.43%                   7.49%                    7.19%

Median 55.40%                           53.01%                 42.27%                41.48%                  40.56%

Table 5. Pairwise comparisons for COX-2 staining.
Number Compared groups p-values

1 OKC - Ameloblastoma                   0.231
2 OKC - Radicular cyst                 *0.000
3 OKC - Dental follicle *0.000
4 OKC - Healthy mucosa *0.000
5 Ameloblastoma - Radicular cyst   0.000
6 Ameloblastoma - Dental follicle *0.000
7 Ameloblastoma - Healthy mucosa *0.000
8 Radicular cyst - Dental follicle   0.414
9 Radicular cyst - Healthy mucosa   0.157
10 Dental follicle - Healthy mucosa      0.512

* Difference is significant at p1 and p2  levels.
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Figure 2. COX-2 expressions.
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Discussion

The removal of impacted third molars is 
one of the most frequently performed pro-
cedures in the field of oral and maxillofacial 
surgery. The components of the follicle sur-
rounding the impacted teeth represent the 
characteristics of stem cells and have been 
examined by many authors. Previous stud-
ies which were limited to the microscopic 
investigation are now being transferred to 
the level of genetic research, as a result of 
technological advancement. Clinical re-
search projects that focus on the neoplastic 
changes stemming from follicular cells have 
become an area of specific interest, gradually 
replacing inconclusive case reports such as 
infection, cyst and carcinomas arising from 
these tissues.   

       Yıldırım et al. (35), who had examined 
histological changes in the dental follicles 
surrounding 120 impacted third molar teeth 
extracted from 115 patients, reported that 
23 % of the specimens showed significant 
changes in the cellular content. Of these 
specimens, 14.1 % were classified as denti-
gerous cyst, 6.9 % as calcifying odontogenic 
cyst and 2.5 % as OKC. Their findings did 
not reveal any significant relation between 
gender and histological diagnosis. On the 
other hand, authors indicated that the im-
pacted teeth in mesioangular and vertical 
positions are more likely to be related with 
follicular pathologies. Koçak et al. (36) have 
found a fibromyxoma, an OKC, two radicu-
lar cysts and 46 partial follicular cyst in a 
series of 50 cases. Rakprasitkul (37) inves-
tigated the pericoronal tissues obtained from 
68 mandibular and 36 maxillary impacted 
teeth in patients whose ages ranged from 
13 to 63. 41.35 % of the lesions have been 
classified as normal-healthy DF, whereas 
58.65 % have been described as DF with 

pathological changes. Curran et al. (38), who 
had followed up 2146 cases with DF for six 
years, have found pathological changes in 
28.4 %. Although the dentigerous cyst has 
been reported as the most frequent diagnosis, 
they have also found evidence of carcinoma 
in 0.23 % of the lesions. Mesgarzadeh et al. 
(39) examined 185 DF with no evidence of 
radiological pathology in 170 patients. 38 
% of the patients were later found to have 
dentigerous cyst and 5.8 % to have AML. 4 
% of the remaining lesions were classified as 
sulfur granules, 3 % as foreign body granula-
tion tissue and hyperplastic non-keratinized 
squamous epithelium. The authors suggested 
higher incidence of DF in patients between 
second and third decades. In addition, the 
number of males with DF pathology was 
reported to be higher and the lesions were 
more frequent in the mandible.

 Edamatsu et al. (40) investigated im-
munohistochemical expression of  blc-2 and 
single stranded DNA (ssDNA) in pericoronal 
tissues; 80 DF and 27 dentigerous cysts and 
later cross-checked their findings with Ki-67 
immunoreactivity. The percentage of ssDNA 
and Ki-67 positive cells were found to be 
higher in DF with inflammatory changes 
when compared to DF without inflamma-
tion. Gadbail et al. (41) examined the true 
proliferation activity in 36 OKC, 30 denti-
gerous cyst, 30 RC and 12 healthy mucosal 
samples using p53 expression, Ki-67 labeling 
index and AgNOR methods. They found 
significantly high correlation between Ag-
NOR number and Ki-67 labeling in OKC 
specimens. Higher proliferation index found 
in OKC when compared to RC, dentigerous 
cyst and healthy mucosa has been associated 
with higher intrinsic proliferation potential of 
OKC, which might also provide an explana-
tion for the local aggressive behavior of the 
same lesion. Authors detected significantly 
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higher Ki-67 labeling index in the suprabasal 
layers than the basal components in OKC 
and, since the highest proliferation activity 
was also found in suprabasal layers, they 
indicated that such changes might represent 
an epithelial differentiation similar to the 
epithelial irregularities seen in dysplastic 
squamous epithelium or the presence of prea-
melobastic changes in the cells of basal layer. 
Since the number of cells labelled positive 
for Ki-67 was low in suprabasal layers but 
higher in basal parts of RC, they proposed 
a possible relation between the intensity of 
the inflammation and positive Ki-67 label-
ling. In addition, the increase in the Ki-67 
labeling index of the healthy mucosa when 
compared to RC and dentigerous cyst, has 
been associated with the dynamic tissue 
characteristics of the oral tissues. Kolar et 
al. (42) performed an immunohistochemi-
cal analysis of 57 OKCs (18 with NBCCS, 
39 primary lesions), 10 dentigerous cysts, 
29 RCs and 11 non-specific odontogenic 
cysts. Ki-67 expression in sporadic OKC was 
found to be higher than that of OKC associ-
ated with syndromes and Ki-67 staining in 
other groups was observed to be weaker than 
OKCs. Slootweg (43) investigated p53 and 
Ki-67 reactions in OKC, RC, AML, dentiger-
ous cyst and odontojenic carcinoma. They 
reported that the Ki-67 positive staining was 
considerably higher in OKC when compared 
to dentigerous cyst and RC. High intensity 
of the positive cells has been detected in 
the suprabasal layer of the OKC group, in 
contrast to the RC group in which the posi-
tive cells have been mostly accumulated 
to the basal layer. Authors have suggested 
that the Ki-67 and p53 expressions might 
be helpful in evaluating the proliferation 
potentials of  odontogenic carcinoma and 
OKC. Kurokawa et al. (44) who examined 
the presence of Ki-67 and p53 expressions 

in 62 cases (age range: 37 to 89 years) di-
agnosed immunohistochemically as oral 
squamous cell carcinoma, have stated that 
these markers might provide an important 
diagnostic advantage in grading the potential 
of malignancy in these lesions. Similary,  
Myoung et al. (45), compared the survival 
rates of 113 oral squamous cell carcinoma 
patients with their Ki-67 expressions. They 
concluded that the patients with higher Ki-
67 expressions could have lower survival 
rates and they interpreted this finding as a 
significant evidence of the influence of Ki-67 
in tumor prognosis.

Our findings have shown that the Ki-67 
expression in OKC epithelium was more 
intense than other groups and more Ki-67 
positive stained cells have been observed in 
the AML group when compared to RC group. 
Apart from the epithelium, maximum stain-
ing in the connective tissue cells has been 
found in RC. Intense staining of Ki-67 in the 
connective tissue cells of RC could be related 
to the chronic proliferative inflammation and 
its stimulating effects. On the other hand, DF 
group had the minimum percentage of stain-
ing, probably because of the latency of the 
cellular elements that require a proliferative 
stimulus in this group.             

The role of COX-2 in the various steps of 
carcinogenesis has been previously studied 
by several investigators. COX-2 stimulates 
the prostoglandin synthesis which increases 
the proliferating activity of the neoplastic 
cells and inhibits the apoptosis. This process 
has been shown to lead to the proliferation 
of tumor cells that increase its potential of 
invasion (22, 23, 26, 30, 46-54). van Nes JG 
et al. (49), performed COX-2 immunohisto-
chemical staining of the specimens obtained 
from surgically treated breast cancer patients 
between 1985 and 1994.  88 % of the tumors 
have stained positively for COX-2. Khodeir 
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et al.(48) examined 42 prostatic lesions con-
sisting of 15 carcinoma, 10 neoplasia and 17 
benign hyperplasia. COX-2 expressions in 
carcinoma, neoplasia and hyperplasia were 
reported as 97.6 %, 50 % and 23.5 %, re-
spectively. Authors have emphasized the 
role of COX-2 in the detection and prognosis 
of prostate carcinoma and neoplasia. Li et 
al. (31) evaluated COX-2 expression in 9 
healthy and 137 ovarian cancer (83 primary, 
57 metastatic tumors) samples. In tumor tis-
sues, COX-2 expression was found to be 
70.8 % and metastatic cases presented sig-
nificantly higher rates of COX-2 staining. 
Tsai et al. (55) analyzed COX-2 expression 
in 30 immunohistochemically diagnosed 
RC and classified the specimens based on 
the presence of inflammation. Their find-
ings showed significantly higher staining 
rates for RC group and more importantly, 
RC with high inflammatory cellular content 
could be strongly stained for COX-2 when 
compared to lesions with low grade of in-
flammation. Accordingly, the authors stated 
that the COX-2 expression might have a 
role in the RC pathogenesis. Mendes et al. 
(56) investigated the possible correlation 
of COX-2 expression with p53 and Ki-67 
markers in OKC. 

They used COX-2, p53 and Ki-67 mono-
clonal antibodies on 20 biopsy specimens 
diagnosed as OKC and classified the molecu-
lar expressions under weak, mild and strong 
categories. All specimens demonstrated mild 
to strong staining for COX-2, 15 specimens 
(75 %) showed strong staining for p53 and 
18 samples (90 %) strong staining for Ki-67. 
However, there was no statistically relevant 
difference between the expressions of COX-
2, Ki-67, and p53. The results of this study 
and the current knowledge of the overall role 
known to be played by COX-2 in tumori-
genesis, suggested that COX-2 may be an 

important marker involved in the biological 
behavior of the OKC. Consistent with afore-
mentioned articles, in our study, OKC which 
is the most aggressive lesion with significant 
tendency to relapse, demonstrated the highest 
percentages of COX-2 expression followed 
by AML, DF and RC. High inflammatory 
cellular content in DF specimens may have 
contributed to the presence of COX-2 expres-
sion in this group.

Conclusion

The findings of our research suggest that 
Ki-67 and COX-2 expressions in contro-
versial entities such as OKC and AML can 
be higher than RC, DF and healthy mucosa 
samples. The early detection of the high pro-
liferative activity and possible aggressive 
characteristics of such lesions may provide 
a possible molecular basis for the distinction 
of their clinical behavior which will have a 
significant impact in their prognosis.
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