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Abstract

Background The prophylactic extraction of third molars is
a common practice in dental offices, but divergent opinions
are found in the literature regarding the indication of this
procedure. The aim of the present study was to determine
the prevalence of pathological changes associated with the
pericoronal tissue of asymptomatic impacted third molars
that could justify prophylactic extraction.

Materials and Methods A cross-sectional observational
study was conducted in which 109 pericoronal tissues with
no radiographic evidence of pathology were histopatho-
logically analyzed. The specimens were fixed in 10% for-
malin, embedded in paraffin, stained with hematoxylin and
eosin and analyzed individually by two pathologists.
Result The frequency of inflammatory infiltrate in the
dental follicle of patients older than 20 years of age was
significantly higher than that of younger patients
(p = 0.004), demonstrating an association between
inflammation in the dental follicle and patient age. The
occurrence of squamous metaplasia was also greater in
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patients older than 20 years (p = 0.042), demonstrating
that the prevalence of squamous metaplasia increases with
age. A significant association was also found between
inflammation and squamous metaplasia (p < 0.001).
Conclusion Pathological changes may be present in the
dental follicle of impacted third molars even in the absence
of clinical or radiographic signs of disease.

Keywords Third molar - Tooth extraction - Pathology -
Dental sac

Introduction

The extraction of third molars is the most frequent minor
dental surgery performed in dental offices [1-4]. The US
National Institutes of Health have established well-defined
criteria for third molar extraction [5]. However, the
removal of asymptomatic third molars remains a contro-
versial topic in the literature [6].

Prophylactic third molar extraction is a common prac-
tice in dentistry and is the main indication for the surgical
removal of asymptomatic impacted teeth [7-9]. Inflam-
matory, cystic or neoplastic tumors can develop in the
tissue surrounding third molars even with no clinical or
radiographic evidence of disease [10]. Thus, the absence of
clinical or radiographic signs does not necessarily mean the
absence of disease from the histological standpoint [6], and
many consider this to be a justification for the indication of
the removal of these teeth [7, 8, 11-13]. Nonetheless, there
is insufficient evidence to justify the prophylactic extrac-
tion of asymptomatic, disease-free third molars [6, 9, 14].

The aim of the present study was to perform a
histopathological analysis of the pericoronal follicle of
impacted third molars in the mandible and maxilla with no
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clinical or radiographic evidence of pathological alterations
in an attempt to identify histopathological changes that
might justify the prophylactic removal of asymptomatic
teeth.

Materials and Methods

This study received approval from the human research
ethics committee of the Federal University of Santa Maria,
Brazil (certificate number: 23081.017097/2009-89).

Histopathological analyses were performed on 109 peri-
coronal tissues from patients who visited the surgical clinic
of the dental scholl for the extraction of impacted third
molars after orthodontic indication. Patient data (sex, age
and anatomic location of extracted teeth) were obtained from
patients’ records. All patients were asymptomatic, had good
general health, did not take any type of medication and had
no radiographic evidence of any pathological changes
associated with the third molars. The teeth were covered
either completely or partially with bone tissue and com-
pletely covered with mucosa. The dental follicles analyzed
were from teeth with a follicular space less than or equal to
3 mm [13, 15]. The panoramic radiograph of each patient
was analyzed in a negatoscope for the definition of the
pericoronal space. Measurements were performed by a sin-
gle examiner with the aid of a millimeter ruler.

After extraction, the specimens were immediately fixed
in a 10% formalin solution for 24 h. The material was then
dehydrated with an increasing concentration of alcohol (70,
90 and 100%), cleared with xylol and embedded in
paraffin. The paraffin blocks were sectioned with the aid of
a microtome for the acquisition of slices measuring 5 pm
in thickness. The slices were placed on glass slides and
stained with hematoxylin and eosin. Glass cover slips were
attached mounted over the slices with Permount resin
(Fischer Scientific, Fair Lawn, NJ, USA).

The tissue samples were submitted to a morphological
study under a light microscope. The analyses were per-
formed by two independent experienced oral pathologists
who had undergone a training and calibration exercise. The
samples were classified into one of two groups: normal
dental follicle without histopathological alterations and
dental follicle with histopathological alterations. The fol-
lowing were the histopathological criteria for normal dental
follicle: fragment comprised of dense or loose connective
tissue, with or without islets or strings of odontogenic
epithelium, amorphous basophilic mineralized material
and/or areas of extravasation of red cells. When present,
the epithelial lining was characterized by a thin epithelium
formed by one to four layers of cuboidal cells and inter-
preted as reduced epithelium of the enamel organ. Samples
that did not meet these criteria were interpreted as dental
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Table 1 Characteristics of sample

Variables N (%)
Age 20.7
Sex
Female 68
(62.4)
Male 41
(37.6)
Anatomic location
Maxilla 9 (33.9)
Mandible 72
(66.1)
Diagnosis
Dental follicle with no histopathological alteration 75
(68.8)
Dental follicle with inflammation alone 18
(16.5)
Dental follicle with squamous metaplasia alone 4 3.7
Dental follicle with both inflammation and squamous 11
metaplasia (10.1)
Dentigerous cyst 1 (0.9)
Total 109

follicles with histopathological alterations when inflam-
matory infiltrate and/or squamous metaplasia was present
in focal areas of the epithelium.

The Chi-squared test was used to determine associations
between the variables. The Statistical Package for the
Social Sciences (SPSS 15.0, SPSS Inc., Chicago, IL, USA)
was used for the statistical analysis. A p value < 0.05 was
considered indicative of statistical significance.

Results

Sixty-eight of the samples were from female patients and
41 were from male patients. Patient age ranged from 15 to
39 years (mean: 20.7 years). Seventy-two samples came
from mandibles and 37 came from maxillas (Table 1).

Histologically, one case (0.9%) was diagnosed as a
dentigerous cyst and was excluded from the analysis. This
sample exhibited stratified squamous epithelium with
approximately five layers lining the capsule of dense con-
nective tissue (Fig. 1a).

The remaining 108 cases were classified as dental fol-
licles, 75 of which were normal (Fig. 1b) and 33 exhibited
histopathological alterations: inflammatory infiltrate in the
connective tissue (Fig. 1¢) and/or focal areas of squamous
metaplasia in the epithelium (Fig. 1d). Epithelial lining
composed of one to four layers of cuboidal cells was found
in 35 dental follicles and interpreted as reduced epithelium
of the enamel organ. In many cases, the lining epithelium
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Fig. 1 Histopathological features of dental follicle and dentigerous
cyst (hematoxylin/eosin; magnification: 100x) a, b dental follicle
with dense connective tissue displaying islands of odontogenic
epithelium and epithelial lining composed of one to four layers of

was absent, which may be explained by the fact that the
epithelium participates in odontogenesis and is closely
related to the dental organ. Thus, it likely was detached
from the connective tissue during the collection of the
sample or the mounting of the slide.

Histopathological alterations were found with greater
frequency in patients older than 20 years of age. The fre-
quency of inflammatory infiltrate in the dental follicle of
patients older than 20 years of age was significantly higher
than that of younger patients (p = 0.004), demonstrating an
association between inflammation in the dental follicle and
patient age (Table 2). The occurrence of squamous

cuboidal cells; ¢ dental follicle showing focal areas of squamous
metaplasia; d squamous metaplasia associated with inflammation; e,
f dentigerous cyst showing stratified squamous epithelium with
approximately six layers

metaplasia was also greater in patients older than 20 years
(p = 0.042), demonstrating that the prevalence of squa-
mous metaplasia increases with age (Table 2). A signifi-
cant association was also found between inflammation and
squamous metaplasia (p < 0.001) (Table 3).

Discussion
According to the literature, the prevalence of odontogenic

cysts and tumors associated with impacted third molars is
generally low [16-18] and cysts more frequent than
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Table 2 Association between clinical/histopathological variables
and inflammatory infiltrate in dental follicle

Variable Dental follicle Total p
No inflammation ~ Inflammation
n % n %
Age (years)
<20 52 83.9 10 16.1 62 0.004
> 20 27 58.7 19 41.3 46
Sex
Female 53 79.1 14 20.9 67 0.074
Male 26 63.4 15 36.6 41
Location
Maxilla 31 83.8 6 16.2 37 0.072
Mandible 48 67.6 23 324 71
Metaplasia
No 75 80.6 18 19.4 93 < 0.001
Yes 4 26.7 11 73.3 15
Total 79 73.1 29 26.9 108

Statistical difference is shown in bold

Result of Chi-squared test

Table 3 Association between clinical/histopathological variables
and metaplasia in dental follicle

Variable Metaplasia Total )4
No Yes
n % n %
Age (years)
<20 57 91.9 5 8.1 62 0.042
> 20 36 78.3 10 21.7 46
Sex
Female 57 85.1 10 14.9 67 0.691
Male 36 87.8 5 12.2 41
Location
Maxilla 32 86.5 5 13.5 37 0.935
Mandible 61 85.9 10 14.1 71
Total 93 86.1 15 13.9 108

Statistical difference is shown in bold
Result of Chi-squared test

odontogenic tumors. However, some authors describe a
high prevalence rate of cystic and neoplastic changes
associated with pericoronal tissue.

Among all cysts that can develop from the pericoronal
follicle of impacted third molars, the dentigerous type is
the most frequent, accounting for approximately 18-20%
such developmental cysts [19]. In the present study, one
case (0.9%) was diagnosed as a dentigerous cyst and had

@ Springer

no clinical or radiographic evidence of pathological alter-
ation, which is in agreement with data described by some
authors [12]. Despite being the cyst most frequently asso-
ciated with pericoronal tissue, the prevalence of the
dentigerous type is low, ranging from 0.8 to 2.15% of
samples, [17, 18] as confirmed in the present study.
However, some authors report a high incidence (34-50%)
of cysts associated with the pericoronal follicle of impacted
mandibular third molars [1-3, 13].

The low incidence of cysts in the present study could be
attributed to the sample size and mean age of the patients
analyzed (20.7 years). Studies report that cystic alterations
are more frequently found in patients older than 20 years of
age [2, 4, 6, 12, 13, 16]. Another explanation could be the
difficulty in histologically differentiating a normal dental
follicle from a dentigerous cyst in the initial phase [15, 20].
The capsule of a dentigerous cyst is classically described in
the histopathological exam as connective tissue lined with
stratified squamous epithelium and the absence of inflam-
matory infiltrate. However, it is not clear in the literature
whether this epithelium must line the entire sample or
whether the occurrence of focal areas of squamous meta-
plasia is sufficient for the diagnosis of a dentigerous cyst,
as some authors suggest [1, 2]. The correlation among
histopathological, clinical/surgical and radiographic finings
is necessary for an appropriate diagnosis, although clinical
or radiographic evidence suggesting a disease process may
not be observed in some cases [10].

According to some authors, reduced epithelium of the
enamel organ delineating the connective tissue and focal
areas of squamous metaplasia in the epithelial lining are
frequent findings in dental follicles [15, 20]. Metaplasia is
an adaptive replacement of one type of differentiated cell
with another differentiated cell, generally in response to
some form of cellular harm [21]. As the final stage of root
development in third molars occurs between 18 and
25 years of age, [22] one may suggest that the physiolog-
ical process of tooth eruption could cause areas of com-
pression and ischemia in pericoronal tissues, which may
undergo a degenerative and/or adaptive process, leading to
the occurrence of areas of squamous metaplasia. This could
explain the findings of the present study, in which a greater
frequency of squamous metaplasia was found in patients
older than 20 years of age.

Inflammation was the most frequent pathological alter-
ation in the dental follicles analyzed, which is in agreement
with results described in previous studies [8, 23] and was
found in asymptomatic teeth. In such cases, inflammation
may be explained by possible contamination of the peri-
odontal space from an adjacent tooth, which could lead to
contamination of the pericoronal space or could be the
result of the physiological process of third molar eruption,
as some authors suggest [15].
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It has been described that an increase in patient age is
associated with greater difficulty regarding the extraction
of impacted third molars, which increases the risk of
postoperative complications [24, 25]. Moreover, the
removal of impacted third molars is associated with a better
quality of life in the long term [26]. As pathological
alterations in the dental follicle were associated with the
increase in age and, in some cases, were found even in
asymptomatic teeth with no clinical or radiographic evi-
dence of disease, the prophylactic removal of asymp-
tomatic impacted third molars in young patients could be
justified by the fact that such surgery offers more benefits
than harm. However, odontogenic cysts and tumors asso-
ciated with non-erupted third molars are infrequent and,
based on this criterion, the prophylactic extraction of
asymptomatic teeth is not justified. Thus, each case should
be evaluated individually, taking into consideration the
risks and benefits of the procedure.
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