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ABSTRACT

The late lower incisors crowding that develops or increases in the adolescent period or after orthodontic treatment,
considered a common clinical problem. The role of erupting third molars as a cause of dental crowding has been the subject
of discussion over the years because they occur simultaneously. The relationship between erupting third molars and late
anterior crowding is suggested by several authors, while others state that there is no definite relationship. Accordingly, this
review was aimed to identify the literature related to the effect of the mandibular third molars on the lower anterior

crowding.
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INTRODUCTION

The third molars represent a higher rate of impaction than
any other teeth in modern populations [1]. In
orthodontics, a great controversy about the role of the
mandibular third molars in developing the lower anterior
crowding or post-operative relapse [2]. Lower anterior
crowding has been a subject of discussion and presented
in the orthodontic literature concerning its etiology and
development. Several orthodontists still believe that the
eruption of the lower third molars occasionally produce
an anterior force that causes crowding of the mandibular
incisors [3,4]. A study reported that about 65% of
American orthodontists and oral surgeons recommended
the removal of unerupted or impacted third molars in
patients during or after orthodontic treatment [5].

There is no sign to support or reject the prophylactic
removal of asymptomatic impacted third molars.
Therefore, most developed countries considered the
prophylactic removal of impacted or fully erupted
mandibular third molar as an appropriate method [3].
Niedzielska et al. suggested that the third molar erupts in
a normal position and does not cause late lower incisor
crowding if there is sufficient space for eruption [6].
Several studies did not confirm these conclusions about
the correlation between lower third molars and the lower
incisor crowding. However, there is no evidence to support
or reject the relationship of lower third molar impaction to
be the primary etiological factor in the post-treatment

incisor crowding [2,7,8]. Thus, this subject becoming one
of the most controversial in the orthodontic literature. The
review aimed to identify literature related to the effect of
the mandibular third molars on the lower anterior
crowding.

LITERATURE REVIEW

Lower anterior crowding over the years has been a subject
of continuous discussion and the subject of attention of
authors concerning its etiology and development [9].

Contributing factors of mandibular incisors crowding

Dental crowding is defined as the disharmony between the
size of teeth and the available space for their correct
functional and aesthetic position, which increases the
susceptibility of oral health to dental caries, and
periodontal disease, and it affects dental and facial
aesthetics [10]. Mandibular incisors crowding is observed
in both patients who either received orthodontic
treatment or not. Patients who had previous orthodontic
treatment notice that their aligned teeth become crowded.
A study suggests that approximately 2/3 of adolescents
with good alignment and normal occlusions will develop
incisor irregularity by early adulthood without
orthodontic treatment [11].

Dental crowding is classified according to the time at
which it appeared in the dentition to the primary,
secondary, and tertiary crowding. Tertiary crowding or
late dental crowding is developed between 15 to 20 years
of age; thus it occurs in the mandibular incisors during the
adolescence period and after [12]. The etiology of the late
incisor crowding is multifactorial in nature. The lower
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third molars eruption is considered the main etiologic
factor followed by other factors such as teeth size,
mandibular arch length, and width, ratio between jaw
and size, dental arch shape, mandibular growth pattern,
retroclination of the lower incisors, mesial movement of
the posterior teeth, forces from the periodontal fibres,
skeletal and soft tissue growth changes, gender, and the
natural aging process [3,10,12-15].

There is a correlation between the dimensions of teeth
and dental crowding; the larger the teeth size resulted in
the more severe the malocclusion, whereas the smaller
the teeth size resulted in additional spacing between the
teeth. The mesiodistal size of teeth influences the
development of this malocclusion [16]. Gonzalez et al.
found a relationship between the excess in teeth size and
late mandibular crowding; the larger the mesiodistal
dimension of the lower teeth leads to greater anterior
teeth crowding [10]. The reduction of the mandibular
base size without a decrease in the teeth size makes it
necessary to perform extraction or interproximal
reduction treatments [13].

The poor mandible growth with reduced mandibular
body length leads to more incisor retroclination and
verticalization, which aggravates the lower anterior
crowding [10]. Janson, et al. demonstrated the
relationship between mandibular length and dental
crowding and concluded that the decrease in the
mandibular length is an important factor associated with
dental crowding [17]. The growth of the mandible is
higher in comparison with the maxilla, and the basal
bone grows more than the alveolar bone in the mandible,
resulting in the limitation of the forward movement of
the incisor teeth because of the restrictive effect of the
upper dental arch. Thus, the lower anterior teeth will
become retroclined and crowded [18]. Greater vertical
growth of the mandibular is associated with more incisor
teeth eruption to compensate for the increased vertical
dental space and maintain the occlusion between the
teeth, which increases the risk of anterior dental
crowding [10].

The upward and forward mandible rotation leads to the
mesial displacement of the erupted teeth and the lips
exert greater pressure than the tongue creating a
lingually directed force, resulting in the crowding of the
lower anterior segment. In addition to that, the increased
size of the mandible makes the lips exert more lingual
pressure higher than the tongue pressure and resulted in
incisor crowding [18]. The subjects with complete CL-II
malocclusion and moderate to severe dental crowding
having smaller maxillary and mandibular effective
lengths when compared with those subjects without
dental crowding [17,19]. Opposite to that, Al-Jwary et al.
found no significant relationship between dental
crowding and skeletal parameters in subjects with
complete Class Il malocclusion [20]. A study by Singh and
Shivaprakash did not show any relationship between the
direction of growth mandible and the degree of
mandibular anterior crowding in the subjects with Class
II malocclusion [21].

According to the relationship between gender and the
mesiodistal teeth size, males have a significantly larger
teeth size as compared to females [16]. Generally, dental
crowding is more common in females because males had
significantly longer and wider dental arch dimensions
than females [22]. Regarding the effect of age on the
anterior dental crowding, the literature stated that the
tooth size to arch length discrepancy increases with age
[22]. Antanas et al. found a reduction in average dental
arch length between the subjects aged 12 to 25 years in
both genders, where the discrepancy in the ratio between
the teeth size and arch length increased with age [18].
Regalakshmi et al. conclude that the cause of the lower
anterior crowding in the 18-21 years age patients is the
impacted third molars [23].

Normally, there is a slight imbalance in the pressure on
the teeth between the tongue on one side and the lips
and cheeks on the other side. And the teeth are stabilized
against this imbalance by the effect of forces produced in
the periodontal membrane. The destructive changes in
the periodontium may produce some pressure on the
lower incisors lead to incisor crowding [6,24]. The
hormonal changes during the adolescence stage or
period of pregnancy might increase bone loss, and
plasticity due to aging or periodontal disease may allow
teeth to move under pressure. Therefore, it is more likely
to develops dental crowding in later life than the teenage
years [5]. From the biomechanical point of view, the
dental arch horizontally represents a linked chain of
dental contact classified as joints in which two convex
articular surfaces are in contact. The convex-convex
surfaces between the joints are mechanically unstable
positions under compression by the dentogingival and
dentoalveolar fibrous tissue [25]. Improper tooth-to-
tooth relation can produce periodontal breakdown,
orthodontic relapse [26]. The upper incisor teeth
received a separating impulse with every knock of
mastication, whereas the lower incisors tend to come
into closer contact. Consequently, this compression might
cause the teeth to slip past each other, especially in the
incisal region [27]. Southard et al. concluded that
periodontal forces could participate in the development
of late lower arch crowding. They found significant
correlations  between interproximal force and
mandibular anterior crowding, where the presence of a
continuous force in the mandibular dentition compressed
the proximal contacts, and this force was increased at the
occlusal loading [28].

The eruption of the mandibular third molar is still to be
the most common cause of anterior teeth crowding.
Several studies stated that lower third molars can
produce mesial force and cause crowding in the lower
incisors.

Role of mandibular third molar in anterior teeth
crowding

Various studies have been suggested that the mandibular
third molars may cause an anterior crowding, according
to the idea that its eruption leads to transmits a force
anteriorly down the arch and concentrating on the lower
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anterior region leading to malocclusion and rotation of
the lower anterior teeth [12.29,30]. Niedzielska et al.
concluded that the insufficient retromolar space
aggravating dental crowding and malocclusion of lower
anterior teeth which is caused by the eruption of the
third molar that indicates the importance of the removal
of the third molar [6].

Cheng and co-workers found that the erupted third
molars may produce more anterior force and cause
crowding of the mandibular incisors. They suggest the
removal of the mandibular third molar to improve or
prevent long-term incisor irregularity [4]. Also,
Gopalasamy et al. and Regalakshmi et al. concluded that
third molars strongly contributed to the crowding in the
lower anterior teeth as a direct association between the
source and cause [9,23]. Another study demonstrated
that an increase in the total interproximal force due to
the eruption of the third molar may indicate relapse in
the lower anterior crowding and concluded that the
orthodontists should give special attention to the
possibility of relapse in the lower anterior teeth at 6 or
more months after beginning the retention phase in cases
with severe anterior crowding before treatment [31]. Al-
Balkhi et al. suggested that the erupted third molars did
not cause crowding of the mandibular anterior teeth
when the tight interproximal contacts were removed
because the mesial force of the erupting molars cannot
be transmitted through the dental arch thus, it is
preventing anterior tooth crowding [32]. Whereas,
Southard, et al. conclude that removal of unerupted
mandibular third molars does not significantly relieve
proximal contact tightness therefore, extracting these
teeth for the purpose of relieving interdental pressure to
preventing mandibular incisor crowding appears to be
unwarranted [28].

Lindauer et al. concluded that the American
orthodontists and oral and maxillofacial surgeons are
expected that the mandibular molars as a cause of dental
crowding, and they were recommending their removal
[33]. Gholinia et al. found that 21.2% of Iranian
orthodontists believed that the third molar can cause late
crowding but only 3.8% of them referred their patients
for prophylactic removal to prevent future treatment
relapse, most dentists who had studied in Iran, agreed
with the removal of asymptomatic pathologic-free third
molar due to lack of space [34]. Vergara et al
demonstrated by their cross-sectional study which was
performed on the cast models and panoramic
radiographs of orthodontically treated patients, that the
mesioangular and horizontally positioned lower third
molars eruption is one of the etiological factors that
might aggravate lower anterior crowding and accordingly
consider the third molar extraction as a precautionary
measure to avoid crowding [35].

Several studies concluded that the idea belief that
erupting third molars can cause crowding of the lower
incisors after orthodontic alignment, must be questioned.
The majority of orthodontists and oral surgeons believe
that prophylactic extraction of the third is not beneficial
in the lower arch to prevent incisor crowding [36]. Also,

Azeem et al. in their cross-sectional study find those most
of the Pakistani orthodontists support the opinion that
there is no role of mandibular third molars to cause the
mandibular anterior crowding [37]. Sood et al. concluded
that no strong relationship exists between the eruption
level, eruption space, and angulation of the third molar,
and the level of mandibular anterior crowding in the
Indian population [38]. Gokge et al. concluded there is no
correlation between the impacted third molar and the
anterior crowding. Therefore, the extraction of the third
molar is not crucial to avoid anterior tooth crowding or
post-orthodontic relapse [39].

A study by Hamad, on the Iraqi population, demonstrates
that there is little effect of proximal contact frictional
strength generated from the unerupted third molar, and
the forces detected at the proximal contact regions
between posterior teeth may be attributed to the anterior
component of occlusal forces. Thus, the impacted lower
third molar does not exert any significant force on the
teeth and does not cause lower incisor crowding.
Therefore, removal of impacted lower third molars for
preventing or relieving lower incisor crowding may be
unjustified [40]. Also, Al-Hussainy et al. revealed that the
high bone density at the lower canine region prevents the
transmission of the force from angled third molars to
affect the anterior teeth alignment [41]. Whereas other
studies conducted on the Iraqi population concluded that
the lower third molar may play a role in the development
of anterior teeth crowding [42] and the orthodontic
reason is the most common reason for lower third molar
extraction [43]. If the prophylactic extraction of
unaffected third molars is confirmed, it is ideally
removed before adulthood to reduce the chance of
incisor crowding [44].

Effect of permanent teeth extractions on mandibular
third molars eruption

The presence, position, and angulation of mandibular
third molars remain crucial clinical findings to
orthodontists during the setup of the treatment plan.
This is due to its influence on orthodontic treatment and
the subsequent stability of treatment results [45]. The
mandibular third molars show a higher rate of impaction
than any other teeth in modern populations. This could
be related to that the retromolar space frequently is
inadequate [46]. The eruption of the mandibular third
molars might be blocked in case of limited remodelling
resorption at the anterior aspect of the mandibular
ramus, in addition to that the eruption space for the
mandibular third molars is affected by the direction of
the teeth eruption. Therefore, retromolar space will be
increased if the posterior teeth erupt more anteriorly [1].
Hence, the mesial movement of the molars during the
closure of the extraction site could have a large effect on
the mandibular third molar eruption.

Many studies suggested that the orthodontic treatment
with extraction of the first premolars in the lower dental
arch increases the chance of eruption of the lower third
molar and decreases the risk of complications related to
third molar impaction [1,30,47]. The mechanism might
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be that premolar extraction therapy is increased the
amount of mesial movement of the mandibular molar
and increases the eruption space for the third molars [1].

Tiirkoéz et al. revealed that orthodontic treatment with
premolar extraction aid in the mandibular third molar
eruption. Through orthodontic treatment of two groups;
one group with first premolar extractions and the other
without extractions. They found a statistically significant
increase in the ratio of the eruption of the third molars in
the extraction group (36.4%) but, this ratio was (18.2%)
in the non-extraction group, in addition, that the
retromolar space was significantly higher in the group
with extracted premolar [48]. The same findings were
suggested by Al-Kuwari et al. in their study on the Saudi
population [49]. Whereas the study on the Iraqi
population concluded that the extraction of first
premolars during orthodontic treatment significantly
improved the uprighting of third molars, but not be
guaranteed the perfect eruption of their third molars
[50]. Sheikhzadeh et al. concluded that the extraction of
first premolars did not have any significant positive effect
on mandibular third molar angulation, but it could
increase the posterior space for the eruption of wisdom
teeth [51].

Clinically, not only premolar extraction but also first and
second molar extraction can be performed to gain arch
space. The significant increase of retromolar space
gained by permanent tooth extractions, natural teeth
spacing, or orthodontic mesial movement of the first and
second permanent molar teeth enhances the probability
of eruption of third molars [45]. The eruption pattern of
an impacted lower third molar could be improved by the
lower first permanent molar loss [52]. A study
accomplished by Tarazona et al. concluded that the
mandibular third molar angulation is improved over
time, whether with or without extractions in orthodontic
treatment [53]. The best time for the first permanent
molar extraction is at the early development stage and
when the second permanent molar is to achieve complete
closure of the extraction space by the second permanent
molar [54,55].

CONCLUSION

This review systematically analysed the available
literature and assessed the role of the mandibular third
molar in the aggravation of the lower incisors crowding
or relapse of orthodontic treatment. Some authors
support the idea about the relationship of the
mandibular third molar with the late incisors crowding
and suggesting the prophylactic removal, while the
others do not support that.

From the review of the literature, I can suggest that more
awareness needs to be created among the dentists, and a
case-by-case management protocol is needed to make the
right decision on choosing to extract or not extract the
third molars which are based on the available scientific
evidence combined with the professional’s clinical
experience.
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