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ABSTRACT
Objective: Radiographic examination is routinely performed to detect pathoses associated with impacted teeth; however, 
evidence suggests that pathological alterations may occur in asymptomatic dental follicles exhibiting normal radiographic 
features. This study aimed to evaluate the presence of pathological changes in pericoronal follicles of unerupted mandibular third 
molars without radiographic evidence of associated lesions. Material and Methods: Patients indicated for surgical removal of 
mandibular third molars without evident clinical or radiographic abnormalities were included. Clinical and intraoperative data 
regarding sex, age, pain, gingival coverage, and distal bone loss of adjacent second molars were recorded. Radiographs were 
assessed for tooth position, impaction pattern, and root resorption. All pericoronal follicles were submitted to histopathological 
examination to identify cystic changes, epithelial lining characteristics, and inflammatory infiltrate. Results: The sample 
comprised 49 patients and 73 unerupted or partially erupted mandibular third molars. Histopathological analysis revealed 
45.2% normal follicles, 28.8% dentigerous cysts, and 26.0% paradental cysts. An epithelial lining was identified in 56.2% 
of specimens, predominantly stratified squamous epithelium (82.9%). Inflammatory infiltrate was present in 64.4% of cases 
and was significantly more frequent in teeth partially covered by gingival tissue. No significant associations were observed 
with sex or age. Conclusion: A substantial proportion of pericoronal follicles exhibited pathological alterations despite the 
absence of clinical or radiographic signs of disease. These findings underscore the value of histopathological evaluation in 
supporting clinical decision-making regarding monitoring or removal of impacted mandibular third molars in selected cases.
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RESUMO
Objetivo: O exame radiográfico é rotineiramente realizado para detectar patologias associadas a dentes impactados; entretanto, 
evidências indicam que alterações patológicas podem ocorrer em folículos dentários assintomáticos com características radiográficas 
normais. Este estudo teve como objetivo avaliar a presença de alterações patológicas em folículos pericoronários de terceiros 
molares inferiores não irrompidos, sem evidência radiográfica de lesões associadas. Material e Métodos: Foram incluídos pacientes 
com indicação para remoção cirúrgica de terceiros molares inferiores sem alterações clínicas ou radiográficas evidentes. Dados 
clínicos e transoperatórios referentes a sexo, idade, dor, cobertura gengival e perda óssea distal do segundo molar adjacente foram 
registrados. As radiografias foram avaliadas quanto à posição dentária, padrão de impactação e reabsorção radicular. Todos os 
folículos pericoronários foram submetidos à análise histopatológica para identificação de alterações císticas, características do 
revestimento epitelial e infiltrado inflamatório. Resultados: A amostra foi composta por 49 pacientes e 73 terceiros molares 
inferiores não irrompidos ou parcialmente irrompidos. A análise histopatológica revelou 45,2% de folículos normais, 28,8% de cistos 
dentígeros e 26,0% de cistos paradentários. Revestimento epitelial foi identificado em 56,2% das amostras, predominantemente 
epitélio escamoso estratificado (82,9%). Infiltrado inflamatório esteve presente em 64,4% dos casos, sendo significativamente 
mais frequente em dentes parcialmente cobertos por tecido gengival. Não foram observadas associações significativas com sexo ou 
idade. Conclusão: Uma proporção substancial dos folículos pericoronários apresentou alterações patológicas, mesmo na ausência 
de sinais clínicos ou radiográficos de doença. Esses achados ressaltam o valor da avaliação histopatológica no suporte à tomada 
de decisão clínica quanto ao acompanhamento ou à remoção de terceiros molares inferiores impactados em casos selecionados.
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INTRODUCTION

The surgical extraction of unerupted or 
partially erupted mandibular third molars (MTM), 
whether symptomatic or asymptomatic, is among 
the most frequently performed procedures by 
general dentists and oral and maxillofacial 
surgeons [1-3]. Radiographic examination is 
routinely employed to assess the presence or 
absence of pathologic conditions associated 
with impacted teeth. However, several studies 
have demonstrated that pathological alterations 
may be present in asymptomatic dental follicles 
exhibiting normal radiographic appearance, with 
reported prevalences higher than previously 
anticipated [4-7].

One of the main arguments supporting 
prophylactic extraction is the potential for impacted 
MTM follicles to undergo cystic degeneration and, 
less frequently, neoplastic transformation [8]. 
Nevertheless, there is no consensus regarding the 
routine removal of asymptomatic impacted third 
molars, as pathological processes may develop even 
in the absence of clinical signs and/or radiographic 
abnormalities [8-13]. In recent years, research 
has increasingly focused on improving early 
detection of pericoronal pathologies in order to 
prevent disease progression that could ultimately 
require more extensive surgical intervention and 
be associated with greater morbidity [13,14].

The present study aimed to evaluate the 
presence of pathological alterations in pericoronal 
follicles of partially erupted and unerupted MTM 
lacking radiographic evidence of associated 
lesions.

MATERIALS AND METHODS

This study is in accordance with the 
Declaration of Helsinki, and the protocol 
was approved by the local Ethical Committee 
(registration number 14670819.6.0000.5374). 
All procedures were carried out with the full 
understanding and written consent of the 
subjects. The study follows the Enhancing the 
Quality and Transparency of Health Research” 
(EQUATOR Network) and on The Strengthening 
the Reporting of Observational Studies in 
Epidemiology (STROBE) statement [15].

This was an observational prospective study 
conducted on a cohort of 49 Brazilian patients 
who underwent MTM extraction between 

November 2019 and August 2021. Inclusion 
criteria comprised volunteers aged 18 years or 
older presenting with pain, difficulty maintaining 
adequate oral hygiene, and or occlusal alterations, 
without clinical, radiographic, or tomographic 
evidence of lesions associated with the impacted 
MTM follicle. Patients diagnosed clinically and 
or radiographically with maxillary bone lesions, 
odontogenic or non-odontogenic cysts or tumors 
in the MTM region, as well as those with systemic 
bone diseases affecting the jaws, were excluded. 
Cases presenting a pericoronal space greater 
than 3 mm were also excluded. The final sample 
consisted of 73 MTMs.

All extractions were performed under 
local anesthesia by a single operator, following 
established surgical and biosafety protocols. 
During clinical examination, the principal 
investigator recorded the presence of pain and 
gingival coverage status, classified as partially 
erupted or unerupted. Distal bone resorption 
affecting the adjacent second molar was assessed 
intraoperatively.

Radiographic assessment was performed 
by an experienced radiologist and included 
periapical radiographs, panoramic radiography, 
cone beam computed tomography, or computed 
tomography when indicated. The evaluated 
variables included pericoronal space limits, 
categorized as well defined or poorly defined, 
measurement of the pericoronal space, presence 
or absence of a radiopaque cortical halo, 
radicular resorption, adjacent bone loss, and 
stage of root development, classified as open 
or closed apex. MTM position was classified 
according to eruption status, categorized as 
fully impacted or partially impacted, angulation 
according to Winter’s classification [16], and 
depth of impaction according to the Pell and 
Gregory classification [17]. The frequency 
of each impaction pattern was also recorded 
(Figure 1 and 2)

During extraction, pericoronal tissues 
were collected and fixed in 10 percent buffered 
formalin, stained with hematoxylin and eosin, 
and submitted for histopathological examination. 
The analysis was performed independently 
by two oral pathologists at three section 
levels, and disagreements were resolved by a 
third pathologist. When epithelial lining was 
present, it was classified as cuboidal, stratified 
squamous, or pseudostratified ciliated columnar. 
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Additional histopathological features evaluated 
included the presence of Rushton bodies, mucous 
cells, connective tissue pattern classified as 

loose, dense, or myxomatous, inflammatory 
infiltrate categorized as mononuclear or mixed, 
calcifications, odontogenic epithelial remnants, 
and cholesterol clefts.

Descriptive statistics was performed, in 
which absolute and relative frequencies were 
used for categorical variables and mean, standard 
deviation, median, minimum, and maximum 
value for quantitative variables. The Chi-square 
and Fisher’s exact tests were used to analyze the 
associations between the presence of pathological 
alterations, gingival coverage, and inflammation 
with clinical, radiographic, and pathological 
variables. Data normality was evaluated using the 
Shapiro-Wilk test. The Kruskal-Wallis test was used 
to assess the relationship between pathological 
changes and patient age. The Man-Witney U test 
was applied to assess the association between 
gingival coverage and inflammation. Analyzes 
were performed using the SPSS 29 program (IMB, 
USA), with a significance level of 5%.

RESULTS

All clinical, radiographic, and histopathological 
characteristics are presented in Table I. Among the 
included patients, 65.3% were female and 34.7% 
were male, with a mean age of 23 years, ranging 
from 18 to 32 years. Pain was reported in 29 cases 
(59.2%). Regarding gingival coverage, 42 teeth 
(57.5%) were partially erupted and 31 (42.5%) 
were unerupted. Distal bone loss affecting the 
second molar was observed in 42.5% of cases.

Radiographic evaluation revealed partially 
impacted MTMs in 60.3% of cases and fully 
impacted teeth in 39.7%. The mean pericoronal 
space width was 1.54 mm, ranging from 
0.48 to 2.58 mm. A radiopaque cortical boundary 
delimiting the pericoronal space was observed 
in 39.7% of cases. Regarding tooth inclination, 

Figure 1 - Radiographic images illustrating different conditions 
associated with mandibular third molars. (A) Pericoronal follicle of 
tooth 38, showing a pericoronal space of normal thickness with 
well-defined limits; (B) Dentigerous cyst associated with tooth 38, 
characterized by a unilocular radiolucent image surrounding the 
dental crown, with well-defined corticated borders and enlargement 
of the pericoronal space; (C) Paradental cyst associated with tooth 
48, evidenced by a radiolucent image located on the distal aspect 
of the tooth, with preservation of the pericoronal space.

Figure 2 - Detail of the radiographic images above illustrating different conditions associated with mandibular third molars. (A) Pericoronal 
follicle of tooth 38; (B) Dentigerous cyst associated with tooth 38; (C) Paradental cyst associated with tooth 48.



4 Braz. Dent. Sci. 2026; 29 : e4966

Silveira RJ et al.
Pathological alterations associated with mandibular third molars: a clinical, radiographic and histopathological study

Silveira RJ et al. Pathological alterations associated with mandibular third molars: 
a clinical, radiographic and histopathological study

Table I - Clinical, radiographic, and histopathological characteristics

Variable Frequency (%)

Clinical Findings

Gender

Male 17 (34.7)

Female 32 (65.3)

Age

Mean (S.D) 23 (4.0)

Median (min-max) 22.0 (18.0-32.0)

Pain

Present 29 (59.2)

Absent 20 (40.8)

Gingival coverage

Partially erupted 42 (57.5)

Unerupted 31 (42.5)

Bone resorption (distal surface of the second molar)

Yes 31 (42.5)

No 42 (57.5)

Radiographic findings

Radiographic limits of the pericoronal space

Well-defined 66 (90.4)

Poorly defined 7 (9.6)

Measurement of the pericoronal space (follicle thickness)

Mean (S.D) 1.54 (0.60)

Median (min-max) 1.4 (0.48-2.58)

Cortical bone (radiopaque halo)

Present 44 (60.3)

Absent 29 (39.7)

Radicular resorption (adjacent teeth)

Yes 0 (0.0)

No 73 (100.0)

Bone loss (adjacent teeth)

Yes 31 (42.5)

No 42 (57.5)

Stage of root formation

Open apex 25 (34.2)

Closed apex 48 (65.8)

MTM positioning

Relation with the alveolar bone (teeth status)

Partially impacted 44 (60.3)

Fully impacted 29 (39.7)

Winter’s classification (inclination)

Vertical 25 (34.2)

Horizontal 13 (17.8)

Mesioangular 26 (35.6)

Distoangular 9 (12.3)

Pell & Gregory’s classification (depth)

Class I 9 (12.3)

Class II 58 (79.5)

Variable Frequency (%)

Class III 6 (8.2)

Position A 19 (26.0)

Position B 45 (61.6)

Position C 9 (12.3)

Impaction

Present 41 (56.2)

Absent 32 (43.8)

Histologic findings

Diagnosis

Normal follicle 33 (45.2)

Dentigerous cyst 21 (28.8)

Paradental Cyst 19 (26.0)

Epithelium

Present 41 (56.2)

Absent 32 (43.8)

Epithelial type

Stratified squamous 34 (82.9)

Cuboidal 2 (4.9)

Pseudostratified ciliated columnar 2 (4.9)

Stratified squamous and cuboidal 2 (4.9)

Stratified squamous and pseudostratified 
ciliated columnar 1 (2.4)

Rushton’s body

Present 1 (1.4)

Absent 72 (98.6)

Mucous cells

Present 4 (5.2)

Absent 69 (94.5)

Connective tissue type

Loose 15 (20.5)

Dense 36 (49.3)

Myxofibromatous 22 (30.1)

Inflammatory infiltrate

Present 26 (35.6)

Absent 47 (64.4)

Inflammatory infiltrate type

Mononuclear 60 (94.5)

Mixed 4 (5.5)

Calcification

Present 47 (64.4)

Absent 26 (35.6)

Remnants of odontogenic epithelium

Present 39 (53.4)

Absent 34 (46.6)

Cholesterol crystals

Present 6 (8.2)

Absent 67 (91.8)

Table I - Continued...
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34.2% were vertical, 35.6% mesioangular, 
12.3% distoangular, and 17.8% horizontal. Most 
cases were classified as Class II and Position B 
according to Pell and Gregory. Incomplete root 
formation was observed in 34.2% of cases, and 
no radicular resorption of the adjacent second 
molar was identified. However, distal bone loss 
of the second molar occurred in 42.5% of cases.

Histopathological examination identified 
alterations compatible with dentigerous cysts in 
28.8% and paradental cysts in 26.0% of cases 
(Figure 3, 4 and 5), totaling 40 altered follicles, 
while 45.2% exhibited normal histological 
features. An epithelial lining was present in 
56.2% of specimens, predominantly stratified 
squamous epithelium (82.9%). Cuboidal and 
pseudostratified ciliated columnar epithelium 
were each observed in 4.9% of cases. Mixed 
epithelial patterns were identified in three cases. 
Rushton bodies were observed in one case, and 
mucous cells in four cases (5.5%).

Loose connective tissue was observed in 
20.5% of cases, dense in 49.3%, and myxomatous 
in 30.1%. Inflammatory infiltrate was present 
in 64.4% of cases, predominantly mononuclear 
(94.5%), with mixed infiltrate observed in 
5.5%. Calcifications were identified in 64.4% of 
specimens, odontogenic epithelial remnants in 
53.4%, and cholesterol clefts in 8.2%.

Pain was significantly more frequent in follicles 
diagnosed as paradental cysts (40.5%) compared 
with dentigerous cysts and normal follicles (both 
29.7%) (p = 0.007) (Table II). Paradental cysts 
were more frequently associated with vertically 
positioned teeth, whereas dentigerous cysts and 
normal follicles were more commonly associated 
with mesioangular inclination (p = 0.039). 
No significant association was found between 
histological diagnosis and other clinical or 
radiographic variables.

Pain and distal bone loss were significantly 
more frequent in partially erupted teeth. The 
absence of a cortical boundary was also more 
common in partially erupted teeth. Mesioangular 
inclination was more frequent in unerupted teeth, 
whereas vertical inclination predominated in 
partially erupted teeth (p < 0.001). Follicle size 
was not associated with gingival coverage.

Inflammation was significantly more 
frequent in partially erupted teeth (p = 0.004). 
All paradental cysts and most dentigerous cysts 
exhibited inflammatory infiltrate. However, 

inflammation was not significantly associated 
with pain or other clinical and radiographic 
variables (Table III).

Figure 3 - Dental Follicle (Cap) – Loose connective tissue containing 
islands of odontogenic epithelium (10× magnification).

Figure 4 - Dentigerous Cyst – Cystic capsule composed of dense 
fibrous connective tissue lined by odontogenic cuboidal epithelium with 
more than one cell layer and superficial ciliated cells (10× magnification).

Figure 5 - Fragment of a cystic capsule partially lined internally by 
stratified squamous epithelium with elongated projections, spongiosis, 
and exocytosis. The cystic capsule is composed of dense connective 
tissue and exhibits a mild mononuclear inflammatory infiltrate.
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DISCUSSION

This study evaluated pathological alterations 
in pericoronal follicles of partially erupted and 
unerupted MTMs without radiographic evidence of 
associated lesions. Although a pericoronal space ≤ 
3 mm is traditionally considered within normal 
limits, cystic or neoplastic changes have been 
reported in follicles measuring less than 2.5 to 
3 mm [3,6,12,14]. The reported prevalence of 
pathological alterations in radiographically normal 
follicles ranges from 34% to 76.4% [12-14]. In the 
present study, the majority of pericoronal follicles 
(54.8%) exhibited pathological alterations, 
including dentigerous (28.8%) and inflammatory 
paradental cysts (26.0%), indicating that disease 
may occur despite radiographic parameters 
considered normal.

Dentigerous cysts are the most common 
cystic lesions associated with impacted third 
molars, accounting for approximately 18% to 
20% of developmental odontogenic cysts [18-20]. 
Consistently, dentigerous cysts were the most 
frequent diagnosis, followed by paradental cysts, 
whereas a smaller proportion of follicles were 
histologically normal. These findings reinforce 
the clinical relevance of submitting pericoronal 

tissues for histopathological examination after 
extraction [1,5,6]. The prevalence observed here 
is higher than that reported in some studies of 
radiographically normal follicles [2,7].

It is important to emphasize that the 
histopathological differentiation between normal 
dental follicles and early odontogenic cystic lesions 
can be challenging, particularly in cases with subtle 
epithelial proliferation or minimal cystic change. 
To ensure methodological rigor and diagnostic 
reliability, all specimens in the present study were 
independently evaluated by two experienced oral 
pathologists. In cases of disagreement, a third 
senior pathologist reviewed the slides, and a 
consensus diagnosis was established.

Squamous metaplasia was identified in 
several specimens. Previous studies have reported 
squamous metaplasia in approximately 32% of 
follicles with pericoronal radiolucency smaller 
than 2.5 mm [13]. However, whether focal 
metaplasia alone is sufficient to establish cystic 
transformation remains unclear [1,2]. The 
relatively high frequency of pathological alterations 
may be influenced by the patients’ age range of 
18 to 32 years, as increased cystic incidence with 
advancing age has been described [12,13,21].

Table II - Association between diagnosis and presence of pain and teeth inclination

Normal follicle Paradental cyst Dentigerous cyst p value

Pain 11 (29.7%) 15 (40.5%) 11 (29.7%) 0.007#

Teeth inclination

Vertical 9 (36%) 12 (48%) 4 (16%)

0.039#
Mesioangular 15 (57%) 2 (7.7%) 9 (34.6%)

Distoangular 5 (55.6%) 1 (11.1%) 3 (33.3%)

Horizontal 4 (30.8%) 4 (30.8%) 5 (38.5%)
# Chi-square.

Table III - Association between gingival coverage and presence of inflammation with clinical, radiographic and histopathological variables

Unerupted Partially erupted p value

Pain 11 (29.7%) 26 (70.3%) 0.034*

Bone resorption 6 (20.7%) 23 (79.3%) 0.003*

Impaction 30 (73.2%) 11 (26.8%) <0.001*

Cortical bone 25 (56.8%) 19 (43.2%) 0.003*

(radiopaque halo)

Inclination

Vertical 1 (4%) 24 (96%)

<0.001#
Mesioangular 20 (76.9%) 6 (23.1%)

Distoangular 1 (11.1%) 8 (88.9%)

Horizontal 9 (69.2%) 4 (30.8%)

Inflammation 23 (35.9%) 41 (64.1%) 0.003*

*Fisher’s exact test; #Chi-square.
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Histologically, cyst capsules typically consist of 
loose connective tissue lined by stratified squamous 
epithelium and may present inflammatory 
infiltrate. In this study, most specimens exhibited 
stratified squamous epithelium associated with 
inflammation, whereas odontogenic epithelial 
remnants were less frequent. Reduced enamel 
epithelium and focal squamous metaplasia 
are common findings in dental follicles [22]. 
Metaplasia is considered an adaptive response 
to stress or injury, and eruption-related pressure 
or ischemia between 18 and 25 years of age may 
contribute to these changes [12,13,22]. This 
association, however, was not clearly demonstrated 
in the present sample.

No significant association was observed 
between histopathological alterations and 
radiographic features such as follicular limits, 
cortical halo, or pericoronal width, corroborating 
previous findings [5]. Early pathological changes 
may therefore be undetectable on routine imaging. 
Pericoronal spaces measuring between 3 and 
4 mm may still represent normal follicles [22].

Management of asymptomatic impacted 
third molars remains controversial. Current 
evidence does not support routine removal or 
retention in the absence of clinical or radiographic 
disease [8]. However, retention may increase 
the risk of periodontal involvement of adjacent 
second molars [10]. In this study, distal alveolar 
bone loss affecting the second molar was observed 
more frequently when the adjacent third molar 
was partially erupted/partially impacted. These 
findings suggest that clinical decision-making 
regarding third molar management should take 
into account individual patient factors, professional 
judgment, and local clinical guideline [23].

Most teeth were partially erupted, and pain 
was frequently reported. Pain was present in all 
cases diagnosed as paradental cyst. Although 
surgical indication and symptomatology may 
have influenced the sample, this reflects clinical 
practice. Partially erupted molars are commonly 
associated with pain and inflammation [23], and 
periodontal disease or occlusal caries may occur 
even in asymptomatic cases [10]. Inflammation 
was the most frequent alteration, consistent with 
previous studies [11]. Inflammatory infiltrate was 
also observed in asymptomatic impacted teeth, 
possibly related to periodontal contamination 
or eruption dynamics [1]. Inflammatory follicles 
have been reported to be more frequently 

associated with pathological alterations than 
non-inflammatory follicles [5]. These findings 
may aid in the differential diagnosis of orofacial 
pain related to impacted third molars.

This study has some limitations that should be 
acknowledged. First, the sample size derived from 
a single center, which may limit the generalizability 
of the findings. Second, the inclusion of patients 
already indicated for extraction, many of whom 
reported symptoms may have overestimated the 
prevalence of pathological alterations compared 
with an asymptomatic population. Finally, the 
cross-sectional design precludes assessment of the 
natural progression of radiographically normal 
follicles over time.

CONCLUSION

Pathological alterations were identified 
in a substantial proportion of pericoronal 
follicles associated with unerupted and partially 
erupted MTM lacking radiographic evidence 
of lesions. Histopathological examination of 
pericoronal tissues therefore provides relevant 
diagnostic information and may support more 
informed clinical decision-making regarding the 
management of impacted MTM.
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