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Abstract
Kgywords: . Introduction: The occurrence of retained lower third molars (3M)
third molar; tooth eruption; . . .
retention is common. A careful analysis is necessary for proper clinical

management and the radiographic examination is fundamental.
The use of panoramic radiographs is extremely important for the
analysis and classification of 3M position, allowing the diagnosis
and the establishment of the treatment planning for the removal
of these teeth. Objective: The aim of this study was to evaluate
the changes in position and eruption state of lower 3M during a
period of 3.6 years, as well as to identify factors that may be related
with early diagnosis of dental retention of these teeth in adolescent
patients. Material and methods: One hundred and one initial (T1)
and final (T2) panoramic radiographs from patients treating at the
university’s orthodontic clinics were analyzed. The distribution of
195 lower 3Ms was evaluated taking into account personal data,
collected from clinical records. The data obtained in relation to the
positioning of the teeth were based on the ratings of Winter and
Pell & Gregory. Results: The results showed that vertical position
was the most prevalent and the C level and class II positions were
predominant. The changes occurring in 3M position during the study
interval were not statistically significant. Conclusion: After the final
evaluation (T2) it was concluded that unpredictable changes in lower
3Ms position and eruption may occur. The variables race (P = 0.03)
and anterior border of the mandibular ramus (P = 0.007) seem to
have influence on the level of eruption, also suggesting influence on
this tooth retention within dental arches over the years.



Introduction

The stomatognathic system as well as other
organic systems underwent several modifications
during human beings’ evolution. Consequently,
alterations in all this system’s components,
particularly the teeth, occurred. There has been
a reduction in dental arches’ length and in tooth
amount, culminating in the almost disappearing
of fourth molars (currently seen as supernumerary
teeth); bicuspid and third molar anodontia; and
tooth retentions, which are even more frequently.
Additionally to the phylogenetic causes, systemic
and local factors of the person itself may account
for tooth retention. Concerning to systemic factors,
the diseases interfering in human body development,
such as: rickets, hormonal dysfunction, congenital
syphilis, tuberculosis, progeria, achondroplasia,
mongolism, cleidocranial dysostosis, among others
play an important role. Local causes are represented
by mechanical obstructions, such as lack of space,
eruption path, tissue degenerations, tooth anomalies
itself (root dilaceration and macrodontia, for
example), among others [24].

The denomination “unerupted tooth” is given to a
tooth totally covered by bone and/or mucous tissue,
which can be only visualized through auxiliary tools
of diagnosis, such as radiographs and tomographies,
despite of either being at physiologic eruption
process or undergoing any physical obstruction
that interferes in its eruption [22].

A tooth is so-called “retained” when it reaches
the normal period of eruption and it stays partial
or totally closed within the bone with or without
maintaining tooth pericoronary sac integrity. This
retention may be presented in two forms: tooth
completely involved by bone (intrabony retention);
tooth partial or completely covered by gingival
mucosa (subgingival retention). Still, it may be
partially retained with the disruption of tooth
pericoronary sac (semi-retained). In addition to
bony and soft-tissue retentions, the tooth also can
be either impacted — with intimate relation with
the neighboring teeth — or embedded - without
contact with the neighboring teeth. Also, the tooth
can be retained physiologically due to pathological
alteration (bone thickness increasing), lack of space
to erupt, and/or neoplasias [6, 12].

The most frequently retained teeth are 3Ms
(90%), with higher prevalence in mandible (60%) than
maxilla (30%), followed by upper canine teeth (5%),
lower bicuspids and supernumerary teeth (5%).
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Upper and lower 3Ms are the last teeth to
erupt, regardless race and gender, and normally
do not erupt at occlusal plane until mandibular
growth is complete [14, 19, 26]. Third molar crown
formation begins around 9 to 10 years of age and
may be seen in panoramic radiograph, in about
90% of the cases, at 11 years of age. Its eruption
period is very variable, initiating at 16 years of
age. However, it more frequently erupts between
18 and 20 years of age [14].

The highest retention incidence of 3Ms,
especially those located in mandible, results in a
large number of studies because of their position
variations, higher surgical treatment challenges,
and their more frequent association to pathologies
[5, 7, 22, 24].

Ifretained teeth are left within the alveolar ridge,
it is likely that one or more problems occur and
the patient may present a higher incidence of local
tissue morbidity, such as bone and neighboring tooth
loss and potential lesion to the surrounding vital
structures [16]. Among the complications, the most
important and common are pericoronaritis and the
formation of odontogenic cists and tumors arising
from dental follicle. Therefore, it is important the
evaluation of the state of third molars, to prevent
the aforementioned and other complications, such as
periodontal disease, dental caries, root resorption,
and mandibular fractures [1, 2, 14].

Among the auxiliary tools for the visualization
and diagnosis of retained third molars, panoramic
radiograph plays a fundamental role in the
observation of all maxilomandibular complex
structures. By using this technique, one can not only
diagnose these teeth, but also perform an accurate
treatment planning for each type of angulation and
position of these teeth [6]. Panoramic radiograph
also employs only one pellicle, during a short
time period, and with short biological exposure
to radiation, and is of great value for an early
interpretation or screening test [9].

Also, panoramic radiographs are becoming
increasingly viable for dentists and they help in
the evaluation of third molar development. This
radiograph type enables a general view of dental
arches’ structures, facilitating the analysis and
classification of third molar positions [10, 11,
18, 21].

Aiming to make treatment planning easy,
some classification systems have arisen to allow
the anticipation of possible disorders and the
prediction of some modifications during the
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operative act. Such classifications were based on
the radiographic analysis, and most of times they
use panoramic radiographs, by which is possible
to visualize properly the second molar’s long axis
as a parameter. Winter’s classification evaluates
the retained 3M long axis in relation to second
molar long axis, in the following positions: vertical,
mesio-angular, disto-angular, horizontal, inverse,
buccal/lingual obliquity (transverse) [6, 10, 22,
24]. Pell and Gregory’s classification considers the
bone deepness in which the retained 3M is found
(A, B, C positions) and the space existing between
the second molar’s distal surface and the ramus of
the mandible (class I, II, III) [10, 14, 22].

Concerning to tooth retention, it is necessary to
execute a correct diagnosis, aiming to perform the
surgical procedure, unless there would be specific
contraindications to this treatment [23].

Tsai [23] conducted a retrospective study using
panoramic radiographs of 52 patients (72 male and
80 female) to assess the eruption and the retention
of lower 3M. Differences between non-retention and
retention groups were analysed and the variables
describing spaces between the anterior portion of
the mandibular ramus and the lower second molar
distal surface as well as the tooth sizes seemed to
be the main contributing factors to the differences
observed by the author.

Niedzielska et al. [15] investigated 64 patients,
what measurements on panoramic radiographs
could facilitate the prognosis of lower 3M position
in dental arch. The authors observed that the
measurements of the retromolar space and the third
molar’s angulation in relation to the mandible basis
and to second molar may help the prognosis.

Considering the aforementioned discussion and
the possible use of the panoramic radiograph as
an auxiliary tool for visualizing the morphological
and positioning characteristics of lower 3M, this
study aimed to assess the changes occurring in
the position and eruption of lower 3M as well
as to identify the factors that may be related
to the early diagnosis of this tooth retention in
adolescents, by using patient’s radiographic images
and clinical features obtained through orthodontic
documentation.

Material and methods

Panoramic radiographs of 101 patients who
undergone orthodontic treatment at the Clinics of

Specialization in Orthodontics (School of Dentistry,

Federal University of Juiz de Fora) and at the Clinics

of Dentofacial Correction (Clidef) were employed. We

used the panoramic radiographs of the beginning
of the orthodontic treatment (T1), as part of the
initial orthodontic documentation required for both
the orthodontic diagnosis and treatment, and after

a treatment period of 3.6 years (T2).

On one hand, inclusion criteria comprised
[6, 18]

e Dboth genders;

e age ranging from 12 to 26 years (we did not
include children under 12 years-old because
it is difficult to perform measurements on the
third molar bud, at this early age);

e presence of at least one lower 3M, erupted or
not;

e presence or absence of bicuspids.

On the other hand, exclusion criteria were
composed of [3, 4, 17]:

e patients presenting any dentofacial deformity;

e patients presenting congenital or syndromic
diseases;

e absence of lower second molar.

Data regarding to patients’ clinical features were
obtained from the orthodontic documentations and
registered on standardized tables.

The panoramic radiographs were analysed
by one single examiner properly calibrated, on a
standard light-box, in a darkened room.

Initial panoramic radiographs were analysed
according to the degree of angulation of Winter’s
classification. According to Pell and Gregory, the
anterior border of the ramus of the mandible was
evaluated, relating it to 3M’s mesiodistal diameter;
also, the level of eruption (position) was assessed
by comparing 3M occlusal surface height regarding
to the cervical surface of the adjacent second
molar.

After 3.6 year follow-up, other radiographs
were obtained and evaluated similarly to the initial
radiographs.

For Winter’s classification 3M positions were
evaluated in relation to the adjacent second
molar’s long axis. By using a protractor, the angle
formed between the aforementioned long axes was
measured. We considered [23]:

e Disto-angular teeth with angles from -30° to
-50.

e Vertical teeth with angles from -5° to 5%

e Mesio-angular teeth with angles from 5° to
55°;



e Horizontal teeth with angles from 55° to
105°.

We did not considered in this study the buccal/
lingual obliquity (transverse), because we would need
an occlusal radiograph to confirm this position.

For Pell and Gregory’s classification, we verified
the A, B, and C positions as well as class [, II, and
III, as follows:

e Position in relation to the occlusal plane:

— A: 3M occlusal surface is above or at the level
of the second molar’s occlusal surface;

— B: 3M occlusal surface is between the cervical
and occlusal surface of the second molar;

— C: 3M occlusal surface is below the second
molar’s cervical surface.

e Position in relation to the anterior border of
the ramus of the mandible:

— ClassI: the distance between the second molar’s
distal surface and the anterior border of the
ramus of the mandible is greater than 3M
mesiodistal diameter;

— Class II: the distance between the second
molar’s distal surface and the anterior border
of the ramus of the mandible is smaller than
3M mesiodistal diameter;

— Class III: there is no space between the second
molar’s distal surface and the anterior border
of the ramus of the mandible.

The differences between the radiographic
obtained at the treatment beginning (T1) and after
3.6 years (T2) were analysed.

This present study was approved by the Ethical
Commnittee in Research on Human Beings of Federal
University of Juiz de Fora, in May 15, 2010, protocol
number #125/2010.

Results

Two hundred and two panoramic radiographs
were analysed, of which 101 before orthodontic
treatment (T1) and 101 after a time period of about
3.6 years (T2). The studied found 195 lower 3M of
patients aging from 12 to 26 years (T1 mean age:
13.72 years; T2 mean age: 17.35 years).

During this period, 23 (11.87%) of the 195 lower
3M present in the initial radiographic documentation
were extracted.

Of the remaining 172 lower 3M, 163 and 148
were totally or partially unerupted at T1 and T2,
respectively.

Table I shows the distribution of the 195 lower
3M in relation to the variables: gender, race, profile,
Angle’s classification and number of teeth.
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Table | - Sample’s demographic data

Independent variables n (%)
GENDER
Female 91 (46.7)
Male 104 (53.3)
RACE
Leucoderm 137 (70.3)
Faioderm 45 (23.1)
Melanoderm 13 (6.7)
PROFILE
Straight 97 (49.7)
Concave 20 (10.3)
Convex 78 (40)
ANGLE’S CLASSIFICATION
I 85 (43.6)
II 96 (49.2)
III 14 (72)
TOOTH NUMBER
38 97 (49.7)
48 98 (50.3)

Tables II and III respectively show the changes
occurring in angulation (P > 0.05) and in relation
to the anterior border of the ramus of the mandible
(P > 0.05) of lower 3M during 3.6 year time period
of observation by McNemar-Bowker test.

Table Il - Changes occurring in angulation during the
observed interval
Angulation T1 T2
n (%) n (%)

M 65 (37.8) 79 (45.9)

A% 106 (61.6) 83 (48.3)

H 1 (0.6) 10 (5.8)
M: mesio-angular; V: vertical; H: horizontal
Table Il - Changes occurring in relation to the anterior

border of the ramus of the mandible during the
observed interval

Relation with the anterior

surface of the ramus T1 T2
n (%) n (%)
I 49 (28.5) 58 (33.7)
II 78 (45.3) 87 (50.6)
III 45 (26.2) 27 (15.7)
I: Class [; 1I: Class II; 1lI: Class llI
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Table IV presents the distribution of the level of final eruption (T2) according to the variables gender
(P > 0.05) and race (P = 0.03) obtained by Pearson Chi-Square test.

Table IV - Distribution of the eruption level T2 according to the variables gender and race

Eruption level T2

Independent variables A B C
n (%) n (%) n (%)
GENDER
Female 11 (13.8) 30 (37.5) 39 (48.8)
Male 13 (14.1) 34 (37) 45 (48.9)
RACE
Leucoderm 16 (13.1) 43 (35.2) 63 (51.6)
Faioderm 3 (7.5) 16 (40) 21 (52.5)
Melanoderm 5 (50) 5 (50) - (0)

Table V and VI, respectively, indicate the radiographic angulation features initially obtained (P >
0.05) and the relationship with the anterior border of the ramus of the mandible (P = 0.007) with final
eruption level (T2) of lower 3M, obtained by Pearson Chi-Square test.

Table V - Correlation between angulation T1 and eruption level T2

Eruption level T2

n
A B C
n (%) n (%) n (%)
Angulation T1
Mesial 65 7 (10.8) 29 (44.6) 29 (44.6)
Vertical 106 17 (16) 34 (32.1) 55 (51.9)
Horizontal 1 - (0) 1 (100) 0 (0)
Total 172 (100) 24 (14) 64 (37.2) 84 (48.8)
Table VI - Correlation between anterior border T1 and eruption level T2
Eruption level T2
n
A B C
n (%) n (%) n (%)
Relation with the anterior
border of the ramus T1
I 49 10 (20.4) 22 (44.9) 17 (34.7)
II 78 10 (12.8) 33 (42.3) 35 (44.9)
III 45 4 (8.9) 9 (20) 32 (71.1)
Total 172 (100) 24 (14) 64 (37.2) 84 (48.8)
Discussion retained. Sandhu and Kaur [20] reported that lower

According to Mollaoglu et al. [13] and Santos
and Quesada [22], the chronology of permanent
tooth eruption shows that the last tooth group to
erupt is 3Ms. Therefore, in association to arch length
incompatibility, it is the tooth group most frequently

3Ms account for about 98% of tooth retention.
These authors emphasized that due to an increase
of incidence of unerupted 3M and their association
to numerous complications, early evaluation of 3M
tooth bud as well as the prognosis of its eruption is
necessary for a better patient’s treatment planning.



This study’s methodology of choice comprised
the retrospective assessment of radiographic images
and clinical features of patients orthodontically
treated during 3.6 year period, as well as other
studies [3, 4, 8, 15, 20, 28, 29].

Sant’Ana et al. [21] and Yazdani et al. [31]
emphasized that although panoramic radiographs
have been largely employed to determine lower
3M positions, they show limitations and possible
distortions. Notwithstanding, this distortion
represents a negligible value for 3M diagnosis and
surgical planning.

Of 172 lower 3M classified according to
Winter at T1, we observed the vertical position as
the most prevalent POSITION followed by mesio-
angular and horizontal. This occurrence order
was maintained during T2 analysis. Considering
such outcomes, Sandhu and Kaur [20] observed
in 72 retained lower 3M that 50% were at vertical
position, 33.3% at mesio-angular position, and 17%
at disto-angular. Moreira et al. [14] also presented
similar results: 45.22% of the teeth were at vertical
position, followed by 29.57% at mesio-angular
position. Santos and Quesada [22] conducted a
study in which 46.6% of the analysed lower 3M
were at vertical position, 43.8% at mesio-angular
position, 9% at horizontal position, and 0.6% at
disto-angular position. Contrastingly, Marinho et al.
[10] verified that the mesio-angular position was the
most frequent (33%), followed by vertical position
(27%). Quek et al. [17] found in a study with 1,000
panoramic radiographs that mesio-angular position
was the most prevalent, corresponding to 60%.
Sandhu and Kaur [19] analysed 100 radiographs
and also found the mesio-angular position (49%)
as the most frequent, followed by vertical (42%)
and disto-angular (9%). Similarly, Dias-Ribeiro et
al. [6], Lopes et al. [9], Santos Junior et al. [24]
and Venta et al. [30] reported the mesio-angular
position as the most prevalent. In our study, 65
(37.8%) 3M presented angulation changes, and 107
(62.2%) maintained the initial angulation, during the
follow-up period of 3.6 years. Angulations changes
from T1 to T2 were not statistically significant.
Sandhu and Kaur [20] observed that 15% of lower
3M changed angulation during a follow-up period of
4 years. According to Venta et al. [30] the percentage
of 3M with angulation changes was 76% during a
follow-up period from 20 and 32 years of age.

According to Pell and Gregory classification
(relation to the anterior border of the ramus of
the mandible), class II was the most frequently
found in 172 lower 3M evaluated at T1, followed
by class I and III. A similar frequency order was
maintained during T2 analysis. Corroborating these
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results, Marinho et al. [10] evaluated 464 lower
3M, of which 84% (389 teeth), 11% (52 teeth) and
5% (23 teeth) were classified as class II, I, and III,
respectively. These results meet those found by
Santos and Quesada [22], in which the occurrence
descending order was class I, II, and III. Santos et
al. [23] observed the class III (46.6%) as the most
frequent position followed by class I (37.5%) and II
(15.9%). Moreira et al. [14] reported a prevalence of
72.5% of class III, 15.7% and 11.8% of class I and
I, respectively. In our study, 79 (45.9%) 3M showed
classification changes in relation to the anterior
border of the ramus and 93 (54.1%) maintained
the initial classification after the follow-up period
of 3.6 years. However, these changes were not
statistically significant.

During the follow-up period of 3.6 years, 24
(13.9%) 3M erupted at the occlusal plane (level A),
and 148 (86%) were totally or partially unerupted
(level C and B respectively). Also, 39% of the
evaluated teeth showed changes in the eruption
levels after the final assessment and 61% maintained
the initial position. In the study of Venta et al.
[30], the eruption state also presented alteration
in about 44% of the teeth analysed.

Concerning to the eruption level (A, B, and
C) according to Pell and Gregory’s classification,
patient’s gender did not influenced the prevalence of
3M eruptions. Corroborating this result, Sousa Filho
et al. [25] did not found a statistically significant
relationship between gender and eruption level of
these teeth. However, Marinho et al. [10] reported
a slight predominance of male (52%). Santos et al.
[23] and Toledo et al. [26] observed a prevalence
of retained 3M in female with 77.3% and 56.5%,
respectively. In our study, the variable race revealed
statistically significant in the classification of
the eruption level of these teeth. The occurrence
decreasing order in leucoderm and faioderm was
C, B, and A. In melanoderm patients, the most
frequent positions were A and B (50% each). We
did not found totally erupted 3M (C position) in
this study in melanoderm patients. Race was not
included as a variable in the methodologies of the
studies verified by us.

Of 49 3M initially classified as class I, 39
(79.6%) was kept partial or totally unerupted (B
level: 44.9%; C level: 34.7%) and 20.4% (10 teeth)
totally erupted at occlusal plane (A level). Of 78
3M initially classified as class II, 67 (87.2%) was
kept unerupted (B level 42,3%; C level: 44,9%) and
12.8% (10 teeth) totally erupted at occlusal plane
(A level). And of 45 3M initially classified as class
I, 41 (91.1%) was kept unerupted (B level: 20%; C
level: 71,1%) and 8.9% (4 teeth) completely erupted at
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occlusal plane. Complete eruption (level A) occurred
predominantly in patients initially classified as
class I, where there is enough space for this event
takes place, followed of those previously classified
as class II and III, respectively.

Although the importance of 3M extraction is
recognized in preventing possible complications,
our study could not determine the dentist’s conduct
regarding the indication or even extraction of
retained or impacted 3M (86%) found at T2.

Conclusion

The results of our study showed that vertical,
class II, and C level positions were the most
prevalent. During the study period we found changes
in lower third molar positions although without
statistically significant differences, maintaining
the positions initially found at T1. At T2, we
concluded that unpredictable changes in position
and angulation of lower 3Ms can occur.

Although this study could not determine the
early diagnosis of lower third molar retention, it
was possible to infer that tooth retention occurs
with smaller frequency in melanoderm patients
showing class I 3M. Therefore, the variables race and
anterior border of the ramus of mandible seemed
to influence on the eruption level and the retention
of these teeth within arch, over the time.
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