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Objectives: To evaluate the influence of orthodontic
treatment that involved first premolars extraction on
the angulation of the developing mandibular third
molars, and whether this will result in an improvement
in its path of eruption during tooth development.

Methods: A cross-sectional radiographic study was
conducted using 80 panoramic radiographs of 40

orthodontic patients previously treated at the College
of Dentistry, King Saud University, Riyadh, Kingdom
of Saudi Arabia. The sample consisted of 2 groups,
extraction and non-extraction orthodontic therapy
group with equal number of patients in each group. The
orthodontic treatment of the extraction group involved
the extraction of first premolars, whilst non-extraction
group had received orthodontic therapy without teeth
extraction. The angulation of the right and left third
mandibular molars was measured in each patient
separately, and the data was analyzed using the non-
parametric Mann-Whitney Test.

Results: The present data has shown significant
improvement in the third molars angulation in the
extraction orthodontic therapy group compared to non-
extraction group, Although this finding was significant
in both genders, females tend to show better response in
the improvement of third molar angulation to extraction
therapy than males (»p=0.001, p=0.000).

Conclusions: Orthodontic treatment with first premolars
extraction has improved the third molars angulation
during their course of eruptions and consequently
supports the decision of the orthodontic extraction
therapy approach in borderline cases.
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mpaction of third molars is considered among the

main challenges that face dental profession. It is
caused mainly due to lack of available space in the
dental arch for their eruption.! The third molars teeth
are more frequently affected than any other tooth in
the dental arches and it is more seen impacted in the
mandibular jaw compared to the maxillary jaw. The
frequency of third molar impaction varies between
9.5 % in American males to 39% in Finns.*® During
the third molars development it continue changing
its angulation and it undergo important pre-eruptive
rotational movements. These rotational movements are
extremely important and it can cause tooth impaction if
it fail to occur. Previous literatures has revealed number
of biological factors that play a role in determining
whether the third molars becomes impacted or
gain better chance to erupt in the dental arch, these
factors include; mesial drift of the posterior teeth due
to excessive inter-proximal attrition, increase in the
mandibular length caused by sufficient growth, the
direction of condylar growth, the variation in the ramus
resorption, the pattern and direction of eruption of the
mandibular dentition, the path of eruption of the third
molars, the available retromolar space.”® It has been
reported that the use of orthodontic appliance which is
designed to hold back the mandibular molars or actively
tips them distally may lead to unfavorable rotational
movements of third molar during its development and
might result later in tooth impaction. On the contrary,
extraction of premolars teeth during orthodontic
treatment tends to produce favorable mesial movement
and up-righting rotational changes during third molar
development and consequently increase the possibility
of their eruption.” Jain and Valiathan'' were able
to demonstrate significant reduction in the frequency
of mandibular third molar impaction in orthodontic
patients treated with premolar extractions compared
to patients treated without extraction. Other clinicians
were able to modify orthodontic treatment mechanics
to minimize the potential of third molar impaction.>'
Many investigators'®'""3 reported that the premolar
extraction during orthodontic treatment showed
improvement in the angulation of the developing
lower third molar and allowing to a better chance
of its eruption. However, this does not necessarily
mean that it will erupt in a good position. In fact
other authors suggest that the angulation of the third
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molar improves with time regardless the orthodontic
treatment is carried out with or without extraction.'
Therefore, the influence of orthodontic treatment with
premolars extraction on the rotational movement of
the third molar during development, and subsequent
improvement of its angulation and path of eruption
still remain controversy in previous literatures. Further
investigation of this aspect is important and will
add more evidence to previous literature to support
clinicians for taking the proper decision while setting
up patient’s treatment plan. The objective of this study
was to determine the influence of orthodontic treatment
with first premolars extraction on the angulations of the
mandibular third molars as an important predisposing
factor for their eruption.'

Methods. This study was carried out during the
period between August 2011 and March 2012, and
was approved by the Ethical Committee in the College
of Dentistry Research Center, Deanship of Scientific
Research, at King Saud University, under research
project no. FR 0010. The research was conducted in full
accordance with ethical principles, including the World
Medical Association Declaration of Helsinki.

All  panoramic radiographs of patients who
completed  their orthodontic treatment at the
Orthodontic Department in the College of Dentistry
during the period from January 2009 to July 2011
were collected and examined. The age of the present
sample ranged between 12-15 years wherein the third
molar is not yet erupted and still under development.
The following inclusion criteria were implemented
for the selection of the present sample: all panoramic
radiographs were taken maximum one month before
treatment and immediately at the end of the orthodontic
treatment, the crown of the mandibular third molars
is completely formed at the time of commencement of
the orthodontic treatment, the radiographs should be of
good quality without distortions, patients had no tooth
agenesis, and no facial deformities.

Forty patients were selected for this study, 20 of
them belong to non-extraction orthodontic therapy
group, while another 20 patients represented the
extraction orthodontic therapy group. In each group,
both genders were represented equally (10 males and 10
females). Two panoramic radiograph (before and after
treatment) were examined for each patient forming a
total number of 80 panoramic radiographs included in
this study. The right and left side of the patient were
measured in this study and data were recorded and
used for tabulation and later statistical analysis. Each
panoramic radiograph was traced using matte acetate
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papers and proper illumination. A black lead pencil
(3 H), ruler, right-angled triangle and protractor were
used for the tracing. A standardized technique of
tracing was used to trace the outlines of the mandible,
nasal septum, hard palate and the mandibular second
and third molars teeth. The outline of the nasal septum
was bisected and a horizontal reference plane (HRP)
was drawn perpendicular to the midline bisecting
the nasal septum and through the outline of the hard
palate. The angles between the HRP and the long axis
of the third molar crowns were measured on the pre-
treatment (T1) and post-treatment (T2) radiographs
based on the method published by Jain and Valiathan'
(Figure 1). The identification of anatomical landmark
on radiographs were confirmed by a certified dental
radiologist. The method error was determined by
retracing 10 radiographs randomly selecting from
each group. The measurements were carried out twice
by the same examiner 15 days apart to determine the
intra-examination reliability and by another examiner
to determine the inter-examiner reliability. The method
error were evaluated using coefficient reliability test.

Anterior Nasa Spine (ANS) Nasal Septum

Horizontal Reference
Plane (HRP)

Long Axis of
lower 3rd molar

Long Axis of
lower 2nd molar

Figure 1 - Diagram of the angulation measurements.

The data were analyzed using an SPSS program
for windows (version 16.0 SPSS Inc., Chicago, USA).
Variables were recorded and categorized as follows:
Patient name, patient file number, gender, molar type,
location, and examiner identification, and orthodontic
diagnosis, pre- and post-treatment third molar
angulations. The data were not normally distributed so
non-parametric Mann-Whitney Test were used for all
analysis and the level of significance was set at <0.05.

Results. This study was conducted retrospectively
using panoramic radiographs of patients who
completed their orthodontic therapy. The study
consists of 40 patients male and female and involved
the examination of 80 panoramic radiographs pre- and
post-treatment. A high reliability of measurement was
indicated using correlation reliability test for both the
intra- and inter-examiner reliability. The correlation
coefficient value for intra-examiner was 0.99 and 1:00
for the inter-examiner reliability. The results revealed
a significant difference between non-extraction and
extraction orthodontic therapy group in the angulation
of mandibular third molars in male sample (»=0.000).
The third molar angulations showed a significant
improvement in post-treatment record (T2) compared
to pre-treatment record (T1). In male sample, the non-
extraction therapy group showed a mean improvement
in the third molar angulation of 2.35, while extraction
therapy group indicated a mean of 9.30 improvement
in tooth angulation after treatment. The female sample
showed higher significance level (p=0.001) compared
to male sample (»p=0.006) with mean improvement in
tooth angulations of 2.41 in non-extraction therapy
group and 9.5 in extraction therapy group after
treatment (Table 1).

Although male and female patients showed
significant differences between pre- and post-treatment
measurements, when comparing their data for non-
extraction and extraction therapy group, it showed no

Table 1 - Comparison of angular measurements of third molar long axis in degree between extraction and non-extraction group in both genders.

Gender Groups T1 T2 Difference Median Minimum Maximum ‘P-value
Mean+SD Mean+SD T2-T1
Mean+SD

Male Non-extraction 43.650+8.821 46.000+8.271  2.350+5.224 1.500 -6.000 17.000
n=10 (20 teeth) 0.006
Extraction 40.500+£12.630 49.800+14.983 9.300+12.224 7.500 -15.000 45.000 ’
n=10 (20 teeth)

Female Non-Extraction 38.450+9.467  40.950+9.708  2.500+0.946 2.000 1.000 4.000
n=10 (20 teeth) 0.001
Extraction 35.500+8.531 45.000+6.274 9.500+8.629 5.500 1.000 24.000

n=10 (20 teeth)

‘Mann-Whitney Test, T1 - pre-treatment measurement, T2 - post-treatment measurement, Unit of measurement - degree
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Table 2 - Comparison of angular measurements of third molar long axis in degree between extraction and non-extraction group using male and female

pooled data.
Groups T1 T2 Difference Median Minimum Maximum ‘P-value
Mean+SD Mean+SD T2-T1
Mean+SD
Non-extraction 41.050+9.408 43.475+9.263 2.425+3.706 2.000 -6.000 17.000
n=20 (40 teeth) 0.000
Extraction 38.000+£10.936 47.400+11.595 9.400+10.446 6.000 -15.000 45.000 ’

n=20 (40 Teeth)

"Mann-Whitney Test, T1 - pre-treatment measurement, T2 - post-treatment measurement, unit of measurement - degree

statistical difference between them. Therefore, in this
study their results were pooled together and managed
as one data for comparison between non-extraction
and extraction therapy groups (Table 2). The findings
indicated that the effect of orthodontic extraction
of first premolars has a significant influence on the
improvement of the angulation of the third molar
between extraction and non-extraction group (Table 2).

Discussion. The presence, position and angulation
of mandibular third molars remain an important
clinical finding to orthodontists during the setup of
patients treatment plan. This is due to its influence
during ongoing orthodontic treatment as well as on the
subsequent stability of treatment results. In addition
several studies have reported number of potential
problems that were associated with impacted and mal-
positioned third molars on the other permanent teeth.”
In this study, panoramic radiographs were used as
it proved to be more reliable indicator in evaluating
third molars angulation according to Olive et al'® and
Larheim et al.” Although the sample of the present
study may appear small, the numbers of radiograph
observations were doubled by carrying out measurement
for each side of the patient separately. Data of the right
and left side was managed as a single case in each
patient, furthermore the sample size it was based on
the judgment of professional statistician. The present
findings contradicted with the findings reported by
Graber and Kaineg'® who showed that the extraction
of premolars during orthodontic treatment does not
enhance normal eruption of third molars. This study
confirmed that an orthodontic treatment carried out
with extraction of first premolars teeth has improved the
angulation of the third molar during development. This
was in agreement with several other studies.>>'”*' The
possible explanation of this finding might be due to an
extra dental arch space that might have been provided
to the third molar area as a result of mesial migration
of teeth in the buccal segment during orthodontic
treatment.
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Jain and Valiathan'! recommended thatan evaluation
of the angulation of the third molar is more significant
in borderline orthodontic extraction cases. This is due to
the effect of orthodontic extraction on the improvement
of the third molar angulation and subsequent chance of
their normal eruption post-treatment.

The present study revealed slight and insignificant
improvement in the third molar angulation in non-
extraction group after orthodontic treatment. This
finding does not agree with the study published by
Saysel et al'® who reported a worsening of mandibular
third molar angulations with non-extraction treatment
approach.

In conclusion, orthodontic treatment with first
premolars extraction has improved the third molars
angulation during their course of eruption and
consequently support decision of orthodontic extraction
therapy approach in borderline cases.
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