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Effect of premolar extraction on mandibular third molar impaction in

young adults

Çağrı Türköza; Çağrı Ulusoyb

ABSTRACT
Objective: To test the null hypothesis that orthodontic therapy with or without premolar extraction
does not result in any difference in third molar impaction.
Materials and Methods: Two groups were formed: 22 patients in one group with first premolar
extractions and 22 patients in the other group without extractions. All patients were nongrowing
subjects who had normal gonial angles and were skeletal Class I at the beginning of treatment. The
available space for third molars, inclination of second and third molars, and angle between the
second and third molars were evaluated. Also, the correlation of measured parameters and type of
orthodontic therapy with the eruption of third molars was evaluated.
Results: Of the third molars, 81.8% were impacted in the nonextraction group and 63.6% were
impacted in the extraction group. Impaction of mandibular third molars was significantly correlated
to the pretreatment and posttreatment inclination of third molars and the angle between the second
and third molars. In the extraction therapy group, the retromolar distance increased significantly
with a mean of 1.30 6 1.25 mm.
Conclusions: When the inclination of the third molar is inconvenient, the tooth may remain
impacted even if there is enough retromolar space. (Angle Orthod. 2013;83:572–577.)
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INTRODUCTION

Questions such as ‘‘Will the extraction therapy affect
the eruption of my wisdom teeth?’’ are often asked of
clinicians by orthodontic patients. This is generally an
uncertain situation among orthodontists, and in most
cases, we have limited data on why third molars do not
erupt and also on whether the extraction of premolars
benefits the eruption of third molars.

Third molars exhibit great variation in size, shape,
position, root formation, time of development, and path
of eruption.1 The prevalence of impaction of at least
one impacted lower third molar has been reported as
72.7% in a cohort aged 20–30 years.2 Today, third
molar impaction is the most common of all tooth

impactions.3 In primitive mankind, excessive interprox-
imal attrition allowed mesial drift of the posterior teeth
and made the incidence of third molar impaction
relatively low.4,5

The mandibular third molar is the most frequently
impacted tooth after the maxillary third molar.4 The
lack of space between the second molar and the
ramus has long been cited as a major etiologic factor
of mandibular third molar impaction.6–8 Björk et al.9

stated that the alveolar arch space behind the second
molar is deficient in 90% of mandibular third molar
impaction cases. In their study, they examined 243
cases to investigate the correlation between mandib-
ular third molar impaction and some cephalometric
parameters. They reported that factors that affect the
space of third molars were mandibular length, back-
ward direction of eruption of the dentition, and vertical
direction of condylar growth, which were associated
with the degree of resorption on the anterior aspect of
the mandibular ramus.

Richardson10 stated that a skeletal Class II relation-
ship with a shorter, narrower, more acute angled
mandible was found in association with impacted third
molars. The author also noted that there was a
reduced amount of mandibular growth in impacted
third molar cases. In contrast, Hattab and Alhaija1 did
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not find any relationship between gonial angle and
third molar impaction, while Capelli11 reported that in
patients with impacted third molars, the total length
of the mandible was less than in patients without
impacted molars. Besides the morphology of the
mandible, the mesiodistal width of the third molars
may affect the impaction of third molars. Some studies
reported that patients with larger third molars had a
higher impaction rate.1,12 Mandibular premolar extrac-
tion may result in the mesial movement of molars.13

Some studies, using lateral cephalometric and pano-
ramic radiographs, found that nonextraction therapy
was associated with the impaction of third molars5,7,14,15

and extraction therapy improves the mandibular third
molar angulations.16 Other long-term studies have
reported no or little difference between extraction or
nonextraction treatment.17,18

Third molar impaction has been associated with
several factors. While researching the effect of
extraction therapy on the impaction of third molars, it
is important to distinguish the role of factors such as
growth, morphology, and anchorage needs. In previ-
ous studies, these factors were not eliminated, and it is
hard to know the absolute effect of extraction therapy
on third molars. The aim of this study was to test the
null hypothesis that orthodontic therapy with or without
premolar extraction does not cause any difference on
third molar impaction.

MATERIALS AND METHODS

This retrospective study sample included pretreat-
ment (T1) and posttreatment (T2) panoramic and
lateral cephalometric radiographs of 44 white patients
from the archives of Gazi University Faculty of
Dentistry Department of Orthodontics who were
previously treated with a straight wire technique. Two
groups were formed: 22 patients in one group who had
been treated with first premolar extractions with
moderate anchorage need and 22 patients in the other
group treated without extractions. The extraction group
consisted of 10 males and 12 females and the
nonextraction group of 13 males and 9 females. All
patients were nongrowing subjects (Ru growth phase
in hand-wrist radiographs) who had a normal gonial
angle (ArGoMe 5 130u 6 7u) and skeletal Class I
(ANB 5 2u 6 2u) at the beginning of the treatment. The
mean age in the extraction group was 18.43 6

1.52 years and in the nonextraction group was 19.59
6 1.49 years. Independent t-tests revealed no
significant age difference between groups at T1 (P 5

.66). In all patients, a 0.0180 Roth prescription bracket
system was used, and space closure was maintained
with retraction arches and Ni-Ti closed coil springs. All
patients had mandibular third molar buds with forming

roots at T1, and apex closure of third molars was fully
completed at T2. Both the left and right mandibular
third molars of all 44 patients were evaluated, making a
total of 88 teeth. Any patient with history of dentofacial
trauma or orthodontic treatment, who had deformities,
missing teeth, a developmental anomaly, or any
pathology in the mandible, was excluded from the
study. Patient records of poor-quality radiographs were
also excluded.

Evaluated parameters are shown in Figure 1. All
radiographs were traced by the same researcher after
tracing 10 pilot radiographs for orientation. On pano-
ramic radiographs, an occlusal line was drawn through
the tips of the mandibular teeth, and the intersection of
this line with the ramus was marked as the J point.
Available space for the third molar (D7-J) was
calculated as the distance between the J point and
the point (D7) where a perpendicular line intersects the
occlusal line from the most distal of mandibular second
molar. A line tangent to the lower border of the corpus
of the mandible and lines representing the long axis of
second and third molars were drawn. Inclination of the
third molar (b angle), second molar (c angle), and the
angle between the second and third molar (a angle)
were calculated.8 To evaluate the homogeneity of the
pretreatment inclination of third molars between
extraction and nonextraction groups, an independent
t-test was used.

The reliability and reproducibility of the measure-
ments were calculated by statistically analyzing the
Pearson correlation coefficient between measure-
ments taken 2 weeks apart on 10 subjects. Five of
the second measured subjects were randomly select-
ed from the extraction cases, and 5 were selected from

Figure 1. Linear and angular measurements used in the study.
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the nonextraction cases. Reliability coefficients for the
analyzed parameters are given in Table 1.

The effect of extraction and nonextraction treatment
on the impaction of mandibular third molars was also
investigated. Impacted molars were scored as 0, and
erupted molars were scored as 1 at T1 and T2. These
scores were used for correlating the measured
parameters with impaction. Third molar eruption was
defined as the presence of buccal or lingual cusps at
the level of the occlusal plane.7 Also, correlation of the
measured parameters with the eruption of third molars
was evaluated.

Statistical evaluation of the raw research data was
made with SPSS 20.0 (SPSS, IBM, New York, NY)
software. The Kolmogorov-Smirnov test was used to
evaluate the homogenity of variances. As all of the
variables were distributed equally; parametric tests
were applied to the data set. A paired-sample t-test
was used for intragroup and an independent samples
t-test was used for intergroup evaluations. To evaluate
the relation of extraction and nonextraction therapy on
the impaction of third molars, a chi-square test was
used. To evaluate the correlation of eruption with
the measured parameters, the Pearsons correlation
analysis was used. The level of significance was set at
P , .05.

RESULTS

Results of the chi-square test showed that extraction
and nonextraction treatment significantly correlated
with the eruption of the mandibular third molars (P ,

.05; Table 2). A total of 81.8% of the third molars were
impacted in the nonextraction group, while this ratio
was significantly lower in the extraction group, with
63.6%. The eruption rate was doubled with a signifi-
cance level of P 5 .046. Therefore, the null hypothesis
of this study was rejected.

Table 3 shows the significance of Pearson’s corre-
lation between the measured parameters and eruption.
Eruption of mandibular third molars is significantly
correlated with the pretreatment and posttreatment
inclination of third molars (b angle) and the angle
between the second and third molars (a angle).
Eruption was not correlated with the inclination of the
second molar (c angle) or D7-J distance.

Table 3 shows that the T1 and T2 a angle and
eruption are negatively correlated in a medium (P 5

.002) and strong (P 5 .000) manner, respectively. In
other words, if the a angle is low, the mandibular third
molar tends to errupt, and—vice versa—it remains
impacted if its inclination to the second molar is high.

Table 3 also shows that the T1 and T2 inclination of
mandibular third molars, namely, b angle, is positively
and strongly correlated to eruption (P 5 .000). If the
pretreatment or posttreatment inclination of the man-
dibular third molar to the mandible corpus is high, this
means their inclination is in favor of the path
mandibular molars tend to erupt.

In the extraction therapy group, the D7-J distance
increased significantly (P , .001) with a mean of 1.30
6 1.25 mm, while none of the measured parameters
have changed at a significance level in the nonextrac-
tion group (Table 4). The increase in D7-J was
significantly greater in the extraction group (P ,

.001; Table 5).

The mean pretreatment b angles of the extraction
and nonextraction groups were 73.18u 6 13.39u and
79.00u 6 15.87u, respectively, with an insignificant P

Table 1. Reliability Coefficients

a Angle b Angle c Angle D7-J

Extraction 0.99 0.98 0.96 0.99

Nonextraction 0.98 0.98 0.98 0.95

Table 2. Results of the Chi-Square Test to Evaluate the Effect of Treatment Type on Eruption of Mandibular Third Molars

x2 5 3.667; P 5 .046*

Mandibular Third Molar Eruption

TotalImpacted Erupted

Group Nonextracted f 36 8 44

% group 81.8 18.2 100.0

Extracted f 28 16 44

% group 63.6 36.4 100.0

Total f 64 24 88

% group 72.7 27.3 100.0

* P , .05.

Table 3. Pearson’s Correlation of the Parameters to the Eruption of

Mandibular Third Molars

a Angle b Angle c Angle D7-J

T1 eruption

P. correlation 2.328** .374*** .081 2.182

P .002 .000 .455 .090

n 88 88 88 88

T2 eruption

P. correlation 2.426*** .456*** .002 .172

P .000 .000 .986 .109

n 88 88 88 88

** P , .005; *** P , .001.
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value of .067. Distribution of impacted teeth according
to the initial inclination of third molars is given in
Table 6. If the mesial tipping exceeds 60u, no eruption
was recorded in either group.

DISCUSSION

The reason for third molar impaction is not abso-
lutely clear. Several factors such as morphology,10

mesiodistal width of teeth,1,12 alveolar arch space
behind the second molars,6–9 unfavorable path of
eruption, and unsatisfactory uprighting during erup-
tion19 have been associated with third molar impaction.
It is also unclear if orthodontic therapy benefits third
molar eruption or not. While researching the effect of
orthodontic therapy on the impaction of third molars, it
may be important to distinguish factors such as
growth, morphology, and anchorage needs. In this
study, we tried to eliminate these factors by choosing
the sample from nongrowing patients who had a

normal sagittal and vertical skeletal relationship and
moderate anchorage needs.

Eliminating cases with limited ability for root devel-
opment eliminates the potential of eruption and is also
a reliable key. Impacted third molars that still have root
development potential may lead to overdiagnosis of
impaction. It has been reported that the bud formation
of third molars ranges from 17 to 21 years of age, but
the roots are not fully formed until 18 to 25 years
old.20,21 In this study, the mean age of patients at the
beginning of the treatment was 18.43 6 1.52 years in
the extraction group and 19.59 6 1.49 years in the
nonextraction group. To prevent overdiagnosis of
impaction, cases were selected in which the third
molars had not completed their root formation at the
beginning of treatment and had nearly or fully
completed their root development at the end of
treatment.

Richardson13 stated that the retromolar space was
increased in mandibular first premolar extraction cases
when compared with the nonextraction cases. Behbe-
hani et al.7 also reported that increased retromolar
space and mesial molar movement during orthodontic
treatment reduced the risk of third molar impaction.
The data of the current study revealed that premolar
extraction therapy increased the retromolar space (D7-
J) and that the impaction rate of third molars was
significantly reduced in this group, which is in
accordance with previous studies.7,13

In clinical practice, not only premolar extraction but
also first and second molar extraction can be
performed to gain arch space. Ay et al.22 reported that
unilateral mandibular first molar extraction might lead
to an increase in retromolar space. Bayram et al.23 also
reported that first molar extraction decreases the third
molar impaction rate by increasing the retromolar
space.

A chi-square test (Table 2) revealed that orthodontic
treatment with premolar extraction benefited mandib-
ular third molar eruption. During orthodontic treatment,
18.2% of the third molars erupted in the nonextraction
group, but in the extraction group, this ratio was
doubled to 36.4%, which is statistically significant at a
level of P 5 .046. The mean increase of 1.3 mm D7-J

Table 4. Changes From T1 to T2 in Both Groups

Extraction Group Nonextraction Group

Mean n SD P Mean n SD P

a Angle

T1 16.25 44 14.66 .643 9.54 44 14.69 .467

T2 17.04 44 18.99 8.72 44 16.65

b Angle

T1 73.18 44 13.39 .977 79.00 44 15.87 .055

T2 73.13 44 16.95 80.93 44 16.32

c Angle

T1 89.43 44 5.82 .409 88.68 44 6.94 .185

T2 90.06 44 6.28 89.59 44 5.95

D7-J

T1 11.45 44 2.52 .000*** 12.26 44 2.78 .802

T2 12.76 44 2.77 12.29 44 2.99

*** P , .001.

Table 5. Intergroup Evaluation of the Changes From T1 to T2

n Mean SD t P

a Angle

Nonxtraction 44 20.81 7.39 20.793 .431

Extraction 44 0.79 11.30

b Angle

Nonextraction 44 20.04 10.48 1.126 .267

Extraction 44 1.93 6.50

c Angle

Nonextraction 44 0.90 4.47 0.268 .789

Extraction 44 0.63 5.05

D7-J

Nonextraction 44 0.03 0.89 25.460 .000***

Extraction 44 1.30 1.25

*** P , .001.

Table 6. Number of Impacted Mandibular Third Molar Distributed

According to Initial Inclination (b Angle) in Groups

Initial

Inclination, u

Extraction Group Nonextraction Group

No. of Teeth Impacted No. of Teeth Impacted

,60 6 6 5 5

60–69 9 7 6 5

70–79 16 10 9 6

80–90 8 3 13 12

.90 5 2 11 8

Total 44 28 44 36
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distance in the premolar extraction group may be the
leading factor in this result. Although there is no
correlation between eruption and D7-J distance, there
is a strong correlation between eruption and a and b
angles (Table 3). We suggest that the third molars with
appropriate a and b angles that cannot erupt due to
inadequate D7-J distance may erupt because of the
increase in this dimension caused by the mesial
movement of second molars with orthodontic treat-
ment. Similarly, even though there is enough D7-J
distance, if the third molar is poorly angulated, it might
be impacted. Kim et al.5 stated that the increase in
retromolar space due to premolar extraction may be
one of the leading factors for third molar eruption.
However, the inclination of the posterior teeth was not
investigated in their study. Our study revealed that the
leading factor for impaction may not be the retromolar
space itself but that the inclination of the third molar is
also important.

One concept for the development of mandibular
retromolar space is resorption at the anterior border of
the ramus.6,9 Within the concept of bone remodeling,
the trabeculae adapt to stress and strain formed by
external forces.24 The third molar teeth with appropri-
ate a and b angles may maintain the necessary
external force to remodel the retromolar region by
expanding the bone in all three dimensions and
forming resorption of the ramal region, thus increasing
the D7-J dimension. This may be another factor
contributing to the increase in retromolar arch space.

The a and b angles did not show any significant
changes during the treatment period (T1–T2) in both
groups of this study, which is in contradiction with
some previous studies.16,25 However, Tarazona et al.26

and Staggers et al.27 found results similar to our
findings. The cephalometric reference points, the
development phase, the type of space closure
mechanism, and anchorage needs may be among
the factors that can lead to different findings. Also, one
major point in finding different results might be the type
of radiograph used in a study. Superimposed contra-
lateral images of third molars on lateral cephalograms
may be the cause of angulation differences in the
previous studies, but panoramic radiographs with the
same magnification may eliminate this difficulty.
Although Tronje et al.28 suggested that rotational
panoramic radiography causes inbuilt distortion effect,
they also stated that panoramic radiographic images
can be reliable for geometric measurements in clinical
practice. Akcam et al.29 suggested that angular
measurements on lateral cephalograms are less
reliable, but Stramotas et al.30 noted that linear vertical
measurements, ratio calculations, and angular mea-
surements can be made on a panoramic radiograph
with consistent accuracy. They also stated that most of

the elongation error is due to the magnification factor
and that if the panoramic radiographs are exposed on
the same machine at different times, the lengths of the
teeth and implants remain constant. All panoramic
radiographs used in this study were taken on the same
cephalostat and with the same magnification.

Hattab31 evaluated the changes in angular position
of impacted third molars over a 4-year observation
period and reported that if the inclination between the
second and third molars exceeds 30u, the chance of
eruption might be limited. Our data revealed that if the
b angle is lower than 60u, all teeth in both groups
remained impacted, parallel to Hattab’s findings, and
this confirms the idea that if the initial angle of third
molars is not favorable, there is a tendency for
impaction.

CONCLUSIONS

N Although there is enough retromolar space, if the
inclination of the third molar is inconvenient, the tooth
may remain impacted.

N The retromolar space was significantly higher in the
premolar extracted orthodontic treatment group.

N The third molar impaction rate was significantly
higher in the nonextracted group when compared
with the extraction group.

N The inclination of the third molar was strongly
correlated with the impaction.

N If the angle between the third molar and lower
mandibular border is less than 60u, there is a
tendency for impaction.
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