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ABSTRACT

Objective: To evaluate the effects of unilateral loss of the lower first permanent molar (L6) on the position
and development of the lower third molar (L8). Material and Methods: Fifty-four panoramic radiographs
of subjects with unilateral loss of L6 were examined. The L8 on the side of the L6 loss was compared with
the L8 in the hemiarch without L6 loss (contralateral). The effect of L6 loss on the positioning of L8 was
examined in all the samples (n=54), whereas the effect on the development of the third molar was examined
in 88 patients with L8 with incomplete root formation. The Signs statistical test was used to evaluate the
comparison between loss and contralateral hemiarches. Results: In 20 (87%) of 54 subjects, the L8 was
better positioned in the hemiarch with loss of the lower first molar (p<0.001) compared with the control
side. In the remaining 34 subjects, no difference was found. When only the L8 considered as impacted on
the control side was examined (n=30), the cases with better positioning on the side with L6 loss increased
to 66.6% (p<0.001). Conclusion: The loss of lower first molars improves the position of the lower third
molar during its active eruption, mainly when the lower third molar is impacted. However, L6 loss does not
affect the root development of lower third molars.
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Introduction

The loss of lower first permanent molars is regarded as the most prevalent tooth loss because these
are the permanent teeth most likely to decay and to have developmental defects [17. Such tooth loss can lead
to remarkable clinical alterations in the positioning of the neighboring and antagonist teeth [2,37 and even in
the facial profile [47]. Studies have reported that the extraction of first molars causes a lingual inclination of the
lower incisors [4-97, enabling the migration of the adjacent teeth into the extraction side2,5 and increasing the
eruption space of third molars [2,10,117. All these can justify the need for orthodontic treatment and
rehabilitation due to the occlusal changes' complexity [37.

As the potential of orthodontic treatments such as slow maxillary expansion is nowadays clear,
knowing the effects of infraocclusion on mandibular growth could have a significant impact on treatment
planning [127].

Recent studies have shown that before the age of 12 years, the loss of permanent first molars might
have an accelerating effect on the development of the third molars on the extraction side compared with the
contralateral teeth [57]. Because these are the last teeth to complete their development and eruption process
[8,97, there is sometimes not enough space for a normal eruption, leading to a total or partial impaction.
Therefore, a major issue in clinical practice is the diagnosis of the need for either preservation or surgical
removal of third molars [67, which are the teeth most likely to remain retained [7,87, especially in the lower
dental arch [97].

The eruption of permanent molars can be disturbed either by primary retention, which represents an
arrest in the eruption process before the molar has penetrated the oral mucosa or by secondary retention,
which represents an arrest in the eruption process after the molar has penetrated the oral mucosa. The etiology
of failure of eruption is related to some disturbance of physiological growth and tooth development [137.

Local morphologic and dental factors can aftect the development stage of a dental element6, which can
be accelerated or delayed in the presence of anatomic differences between individuals [147. Failure of eruption
of permanent molars is an anomalous condition whose prevalence in a normal population is about 0,06% [137].
Thus, when the first permanent molars are lost, a mesial inclination of the remaining posterior teeth may
occur, which can promote the normal eruption of the third molars [17]. However, the effect on the eruption
pattern of the lower third molars is still under debate because the impaction prediction has not been
scientifically proven [[15,167]. Furthermore, this issue has been evaluated by X-ray measurements instead of the
routine clinical approach of a direct visual examination of images.

The aim of this study was to evaluate whether unilateral loss of a permanent first molar has an effect

on the position and development of the lower third molars in the same hemiarch.

Material and Methods

This study was approved by the Ethics Committee on Human Research of the Institute of Health
Sciences of the Federal University of Para (Protocol No. 498024).

The research was carried out through a retrospective analysis of panoramic radiographs that were
part of the routine records of 54 patients in 10 private orthodontics offices. The patients should have all
permanent teeth, including the third molars, except for unilateral loss of the lower first molar. Patients with
previous orthodontic treatment were not included. Fourteen males and 40 females were selected, with a median

age of 31 (range, 14 to 48.1) years.
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Although recovery was done to determine when the loss of the lower first permanent molar occurred,
it was not possible to precisely determine such time because 95% of the patients could not tell exactly when
they lost their first tooth; they confirmed, however, that the loss happened at least 5 years ago.

The radiographs were scanned and uploaded on Microsoft PowerPoint (Redmond, WA, USA). A
blackboard was added for each radiograph image, with extension of the mesial face of the lower 2° permanent
molar on the right side to the mesial face of the 2° permanent molar on the left side (Figure 1), to avoid
identification of which side the loss of the lower first permanent molar occurred on. Through visual inspection
of the radiographs, the tooth development and position of the lower third molar on the side with loss were

directly compared with those of the contralateral tooth in the hemiarch without loss (control side).

Figure 1. Panoramic radiography examined with a blackboard to avoid identification of which side the
loss of first molar occurred on.

Four senior examiners, two radiologists and two orthodontists, who had at least 10 years of
professional experience, classified the lower third molars on both sides according to the tooth positioning level,
as either impacted or normal, and the tooth development [177]. They compared the third molars on the loss
side with the control hemiarch, evaluating the vertical and sagittal positions; the examiners were blinded to the
control and loss sides. A positive sign (+) indicated the better positioned tooth, and a negative sign (-) denoted
the worst positioned one; null (0) indicated that it was not possible to distinguish either. The development of
each tooth was appraised by studying the radiographs, which were graded on a scale from 0 to 10 according to
the Nolla stages of development of mandibular and maxillary teeth [177]. The same methodology was used to
compare the tooth development. The majority of the evaluations (4x0 or 8x1) were taken as the final diagnosis.
In case of a tie among the examiners (2x2), an orthodontist was invited as a fifth examiner to establish the final
diagnosis. The sample was subdivided according to the presence or absence of the third molar's impaction on
the control side.

The influence of lower first molar loss on the degree of tooth development of the molar was examined
in 88 patients, which consisted of 10 males and 28 females, with a mean age of 21.8 years, whose third molars
presented incomplete root formation.

In the statistical analysis, direct comparison of the third molar position and tooth development
between the control and loss sides were done by applying the Signs test at p<0.0, which is a nonparametric test
for matched or paired data. The approach was to analyze only the signs of the difference scores. Specifically, we
determined a critical value such that if the smaller of the number of positive or negative signs is less than or

equal to that critical value, then we reject the null hypothesis in favor of the research hypothesis and if the
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smaller of the number of positive or negative signs is greater than the critical value, then we do not reject the

null hypothesis. The same level of statistical significance was used for all comparisons.

Results

The comparison of the positioning of the third lower molar between the side with and the side without
loss of the adjacent first molars showed that in 20 (37.03%) cases, the third lower molar on the loss side was
better positioned than that on the control side. In the remaining 34 cases (62.97%), the examiners found no

difference (Figure 2). No lower third molar on the side without loss was considered as better positioned.
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Figure 2. Comparative analysis of the positioning of the third lower molar between the side with and
without loss of the adjacent first molars (n=54).

After the analysis of the third molars on the control side, 30 lower third molars were considered as
impacted by the evaluators. The analysis of this group of patients showed that in 20 cases (66.6%), the third
molar on the loss side was better positioned, whereas in the other 10 cases (83.4%), the third molar was

considered to have the same positioning (Figure 3).
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Figure 3. Comparative analysis in patients where the positioning of lower third molars in the
control side were considered impacted by the evaluators (n=30).

The comparison of the degree of root development of the third molars in the 38 cases that presented
third molar development indicated that in 83 (86.9%) cases, the third molars on both sides were considered to

be at the same stage of root development; only in 5 (18.1%) cases were the third molars on the loss side
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considered to be in a more advanced stage (Figure 4). The statistical analysis showed no difference in the
degree of dental development of the lower third molars between the side with lower first molar loss and the

control side (p=0.07).
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Figure 4. Comparative analysis of the degree of root development of the lower third molars adjacent to
hemi-arches with loss of the lower first permanent molars and control side (n=38).

Discussion

Spontaneous changes resulting from mandibular first molar loss are important for either orthodontic
or prosthodontic treatment planning. This study tried to determine whether the spontaneous changes in the
position of lower third molars were associated with the extraction of the lower first permanent molar.

The findings showed that in about one third (n=20) of the total sample (n=54), the lower third molar
was better positioned in the hemi-arch adjacent to the loss of the lower first molar (p<0.001). However, when
only the third molars considered as impacted on the control side were examined, the better positioning of the
third molar on the side of the first molar loss increased to 2/8. These results provide evidence that the
presence of impaction is an imperative condition for improving the eruptive pattern of the adjacent third molar
as a consequence of first molar loss.

A previous study that investigated the effects of orthodontic treatment with four first molar
extractions on the third molars has suggested that orthodontic treatment involving extractions of the
permanent first molars increases the eruption spaces of third molars and decreases their impaction [187. In the
present work, only subjects who underwent unilateral extractions because of caries and not for orthodontic
purposes were included. The findings confirm that the better positioning of the third molar improves even
when patients are not submitted to orthodontic treatment [197]. However, since spontaneous space closure
after 3rd molar loss is a mix of 2nd and 8rd mesial movement and premolars distal inclination [2,37] that are
unpredictable [2,197, it is likely that the improvement in third molars position is associated with the amount of
mesial movement of the second molar, something that can only be controlled by orthodontic treatment.

Surgical uncovering is indicated if the tooth has an adequate position and angulations and presents an
incomplete root and a growth potential, which can facilitate tooth eruption. The majority of impacted teeth
erupt if hard- or soft-tissue obstructions are removed. The removal of the mucosa covering teeth allows, in
several cases, second molars to erupt. The results of a previous study indicate that the retained permanent
second molars still have the ability to erupt after surgical removal of the overlying mucosa and a delay could

represent a temporary problem and not a failure of eruption [137.
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In cases of anterior crowding or protrusion, incisors can be aligned and retracted to close the space
due to missing posterior teeth. In contrast, in patients with no anterior crowding or protrusion, space can be
closed through molar protraction, which can be challenging for clinicians [207].

Although prediction of third molar eruption is not an easy task (157, clinicians should consider that
loss of lower first molars tends to improve third molar impaction. The changes that occur after the extraction
may be associated with the age at extraction and the intercuspidation pattern [27]. However, because this study
has a cross-sectional design, the timing of the first molar extraction could not be determined accurately and
this hypothesis could not be tested.

A previous study showed a tendency for mandibular post-rotation in patients affected by
infraocclusion of deciduous mandibular molars. Patients suffering from infraocclusion of the mandibular
deciduous molars show mandibular post-rotation and an increased Total Gonial angle, compared to patients
who do not suffer from infraocclusion. There is a hypothesis that mandibular post-rotation is promoted by
infraocclusion and mesial inclination of deciduous lower molars [127].

For the eruption of mandibular third molars, the available space between the ascending ramus and the
second molar is an important factor; therefore, securing space for third molars to erupt can reduce the
incidence of impaction. If the first molar is hopeless and the third molar is impacted by mesialization of the
second molar, the impacted third molar can be brought into occlusion without the need for dental implants
[21].

Regarding the impact of first molar loss and third molar development, the findings did not show any
significant difference (p=0.07) when the third molar on the loss side was compared with that on the control
side. The development of third molars was considered to be at the same stage in around 87% of the cases
examined. Although the p-value is greater than 0.05, it is close to the statistically significant level, showing
borderline non-significance. Therefore, missing first molar might be associated with the root development in
the third molar with larger sample size. A previous investigation found no significant changes in the third
molar vertical position after first molar loss. Thus, the present results do not support previous works in which
the development of the third molars on the extraction side was reported to be significantly accelerated [5,167].

This research used a more comprehensive and known radiographic view in the clinical area to perform
the evaluation: panoramic radiographs. The advantage of these radiographs is that they provide a complete
overview of dentition in relation to the dental development stage [157. Their main disadvantage, however, is
that they do not provide information on skeletal parameters; thus, it is difficult to evaluate dimensional changes
accurately. Moreover, the two-dimensional feature of the images makes it impossible to read the changes
occurring from an occlusal perspective. A thorough study of the influence of dental loss in the positioning and
development of the lower third molars that includes long-term follow-up with the use of threedimensional
images should be carried out. However, ethics issues could prevent patients who have undergone tooth
extraction from receiving assistance, thus leaving them without treatment.

It seems reasonable to state that the loss of lower first permanent molars minimizes the occurrence of
impaction of the third molars, increasing the space for eruption and allowing the mesial movement of the
molars during the closing of space [2,3,5,18,197. Thus, the extraction of lower first molars presenting
extensive coronary destruction or the need for interventions in dismal prognosis can be considered when the

patient presents a risk of impaction of the third molars.
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Conclusion
Loss of the lower first permanent molar can improve the eruption pattern of an impacted lower third
molar adjacent to the loss but does not significantly affect the degree of root development of the adjacent lower

third molar.
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