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The study was performed to histologically and immunohistochemically evaluate soft tis-
sue pathologic changes in pericoronal epithelial tissues of impacted mandibular third
molars that did not exhibit pathologic pericoronal radiolucency and to clarify the role
of Ki-67 expression for separation between healthy follicle and dentigerous cyst. Fifty
pericoronal tissues associated with completely impacted mandibular third molars were
submitted for histologic examination by each of 2 pathologists after surgical tooth re-
moval was performed. Biopsy samples were fixed in 10% buffered neutral formalin solu-
tion and embedded in paraffin blocks. Sections (4-6 um) were obtained from the paraffin
block and to evaluate the expression of Ki-67 sections were immunostained anti-Ki-67
primary antibody and streptavidin-biotin complex system. The incidence of normal tis-
sue of a dental follicle was 22%, and the incidence of dentigerous cyst was 52%, and the
incidence of chronic nonspecific inflammatory tissue was 26%. Ki-67 expression was
positive in 19 of 26 lining epithelia in cystic specimens, in 4 of 13 chronic nonspecific
inflammatory tissue specimens, and in 0 of 11 healthy follicular specimens. These find-
ings suggest that the majority of cystic specimens demonstrated proliferative activity,
therefore the incidence of dentigerous cyst associated with impacted third molar teeth is
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1. Introduction
Removal of third molars is the most commonly performed
procedure in oral and maxillofacial surgery. Debate concern-
ing the indications for removal of impacted third molars has
been ungoing in dentistry for many years. The decision to
remove an impacted tooth is less challenging when signs and
symptoms of pathologic changes are present. Although many
pathological processes may present radiographically as pe-
ricoronal radiolucencies associated with impacted teeth, the
most common is the dentigerous cyst. Pericoronal radiolu-
cency less than 2.5 mm in diameter were suggested as non-
pathologic (Eliason and Heimdahl, 1989). However, widely
accepted criteria for differentiation between healthy dental
follicle and dentigerous cyst do not exist, this remains an area
of controversy (Curran et al., 2002).

Previous studies (Glosser and Campbell, 1999; Adel-
sperger et al., 2000; Rakprasitkul, 2001) have concluded that
the incidence of soft tissue pathological conditions associated

with impacted third molar teeth is higher than reported in ra-
diographic studies alone. The study was performed to exam-
ine the follicular tissue associated with impacted mandibular
third molars without pericoronal radiolucency and to clari-
fy the role of Ki-67 expression for differentiation between
healthy follicle and dentigerous cyst. To assess the incidence
of cystic change, histologic examination was carried out and
to assess the degree of epithelial proliferative activity, immu-
nohistochemical study was performed.

2. Material and methods

Fifty patients who were referred to the oral surgery clinic
for removal of completely impacted mandibular third mo-
lars were enrolled in this study. The patients selected for this
study were healthy and without significant medical diseases
or history of bleeding problems. Third molar teeth were re-
moved for variety of reasons, especially orthodontics. Fol-
licular spaces were measured from panoramic radiograph and
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impacted third molar with a follicular space less than 2.5 mm
was submitted for evaluation. Teeth with pericoronal spaces
larger than 2.4 mm and teeth without adequate follicular tis-
sue for histologic evaluation were excluded.

Fifty impacted mandibular third molars were removed,
and the pericoronal soft tissues of these were submitted for
histopathologic examination by each of 2 pathologists. The
pericoronal tissues were grouped into three categories ac-
cording to the histological findings (Rakprasitkul, 2001):

1. Dental follicle

2. Dentigerous cyst

3. Chronic nonspecific inflammatory tissue
A diagnosis of dentigerous cyst was recorded when both pa-
thologists diagnosed cystic change as evidenced by the pres-
ence of squamous metaplasia in the follicle lining (Fig. 1).

Fig. 1. Histologic appearance of a dentigerous cyst (x100, HE)

The criterion for dental follicle was the presence of rem-
nants of enamel epithelium in the fibrous connective tissue

Fig. 2. Histologic appearance of a dental follicle (x200, HE)

Chronic nonspecific inflammatory tissue showed the pres-
ence of chronic granulation tissue and hyperplastic squamous
epithelium in the soft tissues (Fig. 3).

Fig. 3. Histologic appearance of chronic nonspecific inflammatory
tissue (x200, HE)

Biopsy samples were fixed in 10% buffered neutral for-
malin solution and embedded in paraffin. Sections (4-6 pm)
were obtained from the paraffin block and to evaluate the ex-
pression of Ki-67 sections were immunostained anti-Ki-67
primary antibody (monoclonal mouse, clone: MB67 Diag-
nostic biosystem, CA, USA) and streptavidin-biotin complex
system (Diagnostic biosystem, CA, USA).

For Ki-67, the percentage of positive cell nuclei was cal-
culated after analyzing about 1000 cells in five high-power
fields of the lining epithelium and solid proliferations of rem-
nant enamel epithelium.

3. Results

Patients’agesranged between 16-36 years (mean, 23.44+5.32).
Sixteen male and 34 female samples were acquired.

Of 50 specimens submitted for histologic examination, 11
specimens (22%) were diagnosed as being dental follicle, 26
specimens (52%) were diagnosed as dentigerous cysts, and
13 specimens (26%) were diagnosed as chronic nonspecific
inflammatory tissue.

The mean age for nonpathologic follicular tissue was
20.09+2.16 years, the mean age for chronic nonspecific in-
flammatory tissue was 22.543.61 years, and the mean age for
dentigerous cysts was 25.3+6.2 years. A statistically signifi-
cant increase in the presence of squamous metaplasia of the
follicular epithelium was present with advancing age.

Ki-67 expression was positive in 19 of 26 cystic speci-
mens, in 4 of 13 chronic nonspecific inflammatory tissue
specimens, and in 0 of 11 healthy follicular specimens. Ki-67
expression was negative in 7 of 26 cystic specimens, in 9 of
13 chronic nonspecific inflammatory tissue specimens, and in
11 of 11 healthy follicular specimens. This result showed that
the majority of cystic specimens demonstrated proliferative
activity (Fig. 4).

The percentage of Ki-67 positive nuclei was 8.99+9.54
in dentigerous cysts and 1.87+4.14 in chronic nonspecific in-
flammatory tissue. Statistically significant differences were
found between the expression of Ki-67 in dentigerous cysts
and chronic nonspecific inflammatory tissue (p<0.05).
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Fig. 4. A cystic specimen demonstrating Ki-67 positive nuclei indic-
ative of epithelial proliferative activity (x400 streptavidin
biotin labeling, DAB chromogen)

4. Discussion

The presence of disease associated with impacted third molar
teeth is an indication for their removal; however removal for
prevention of disease remains controversial. Odontogenic tis-
sue surrounding impacted teeth has the potential to differenti-
ate into a wide variety of tissue types, and the potential for
cyst and tumor development exists (Gorlin, 1957). Leitner et
al., (2007) reported a patient who was diagnosed with a low-
grade malignant fibrosarcoma of the dental follicle of an im-
pacted third molar without clinical evidence of any follicular
lesion. Prophylactic removal of impacted teeth was suggested
even in cases which clinically and radiographically showed
normal tissues (Brkic et al., 2010). The studies examined the
cystic changes of radiographically normal follicles (Glosser
and Campbell, 1999; Adelsperger et al., 2000; Rakprasitkul,
2001; Baykul et al., 2005) have reported higher incidence of
cysts than expected. The results of this study showed that 52%
of samples exhibited squamous metaplasia indistinguishable
from the histological changes found in dentigerous cyst and
26% samples exhibited chronic nonspecific inflammatory tis-
sue. This finding is consistent with previous reports (Rakpra-
sitkul, 2001; Baykul et al., 2005), however shows a higher
incidence that has been reported in other studies related with
impacted third molars (Glosser and Campbell, 1999; Adel-
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