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Second premolar extraction improves the angulation of developing third
molars better than first premolar extraction among subjects undergoing
comprehensive orthodontic treatment
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INTRODUCTION

ABSTRACT

Obijective: To test the null hypothesis that premolar extraction had no favorable effect on the
angulation of developing third molar among subjects undergoing comprehensive orthodontic
treatment.

Materials and Methods: Pre- and post-treatment orthopantomograms of 73 subjects in the age
range of 13-24 years were divided into three groups to evaluate the effect of premolar extraction
on the improvement of developing third molar angulation. Group-1 (n=26) included subjects in
whom all first premolars were extracted, Group-11 (n=20) included subjects in whom all second
premolars were extracted and Group-lll (n=27) included subjects in whom non-extraction
orthodontic treatment was carried out for the correction of their malocclusion. Descriptive
statistics, paired t-test were used for the statistical analysis. The P-value of 0.05 was considered
as level of significant.

Results: The mean angulations of maxillary third molars were increased significantly following
first and second premolars extraction treatment (P<0.01). The mean angulations of mandibular
third molars were increased marginally following first premolars extraction treatment, however
the mean angulations of the mandibular third molars were increased significantly following
second premolars extraction treatment (P<0.05). The changes in the angulations of maxillary and
mandibular third molars after non-extraction orthodontic treatment were very modest and
statistically not-significant.

Conclusions: Extraction of first and second premolars had favorable effect on the angulation of
developing third molars. The favorable changes were more following the second premolars
extraction as compared to the all first premolars extraction.
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results of these studies were inconclusive."*** Thus the
present study was designed to evaluate the effects of
orthodontic treatment with first and second premolars
extraction on the angulation of developing third molars.

The development of third molars and their influence on

the dental arches has long been of concern to the dental
profession.’ The developmental path of third molars in
human beings is very irregular and the formation,
calcification timing and the position and course of
eruption show great variability. Frequently, third molars
are impacted or congenitally missing.” The impact of third
molar eruption on mandibular incisor crowding has been
the objective of many studies.*> Causes for third molar
impaction and predictions of third molar eruption have
also been studied extensively.®” In contrast, the effect of
orthodontic treatment on the developing third molars has
not been subjected to much investigation. Although there
are few studies in the literature evaluating the effect of
premolar extraction on developing third molars but the
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MATERIALS AND METHODS

The study was approved by the Institute Review Board
(IRB No- NK/758/MDS/8967-68). The pre-treatment and
post-treatment orthopantomograms of 73 (M=33, F=40)
patients in the age range of 13-24 years available in the
record archive of the Unit of Orthodontics were selected
for the study. The following inclusion and exclusion
criteria were strictly followed while selecting the records
of the subjects for the study.

Inclusion criteria:

1. Presence of good quality pre-treatment and post-
treatment records like orthopantomograms and study
models.

2. The details of the mechanotherapy with date were

mentioned in the doctor’s note sheet.

Class | molar relationship bilaterally.

4. Presence of third molar crowns at least in Nolla’s™
stage 5 of tooth development (crown almost
completed) at the time of beginning of orthodontic
treatment.

5. Presence of third molar in the quadrant in which
premolar extraction was done.
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6. Patients in whom extraction spaces had been fully
closed.

Exclusion criteria:

1. Missing teeth other than first and second premolars.

2. Patients with any known syndrome.

3. Patients in whom Class Il or Class Il elastics were
used for the correction of molar relationship
following closure of extraction spaces.

The presence of Class | molar relationship was evaluated
from the study models. All  pre-treatment
orthopantomograms were recorded within 1-month before
the start of orthodontic treatment and all the post-
treatment orthopantomograms were recorded 1-week after
the completion of comprehensive orthodontic treatment.
All the orthopantomograms were recorded on the same
panoramic unit (Kodak 8000C Digital Panoramic and
Cephalometric System) with similar exposure parameters
(73 kV, 12 mA and 13.93s). The duration of orthodontic
treatment in all the subjects ranged from 18-36 months
(Mean duration, 27.51+6.17 months). The subjects (n=73)
were divided into three groups. Group-1 (n=26; M=12,
F=14) included all the subjects in whom all first
premolars were extracted for the orthodontic treatment,
Group-Il (n=20; M=09, F=11) included subjects in whom
all second premolars were extracted for the management
of malocclusion and Group-Ill (n=27; M=12, F=15)

included all subjects in whom non-extraction orthodontic
treatment was considered. The description of three groups
of subjects is described in Table 1.

The effect of premolar extraction and non-extraction
orthodontic treatment on the angulation of third molar
was evaluated on the orthopantomograms by the methods
as suggested by Tarazona et al.® and Jain et al.’® The
outline of the sigmoid notch, ramus and body of the
mandible and the outline of maxillary and mandibular
third molars were traced on an acetate sheet. The line
joining the lowest point of sigmoid notch bilaterally was
considered as the horizontal reference plane.’ Subjects in
whom the development of third molar germ had not
reached Nolla’s™ stage-6, the long axis of third molar was
drawn as described in Fig. 1; and in subjects in whom
third molar development was beyond Nolla’s™ stage-6 of
development, the long axis of third molar was drawn as
mentioned in Fig. 2. The outer angle formed between long
axis of third molar and the reference plane was measured
to determine the third molar angulation as used by Jain et
al’® Pretreatment value was substracted from
posttreatment value to determine the change in angulation
that occurred during the treatment. All the measurements
were measured twice by a protractor by the same
investigator (CY) and their mean was considered for
statistical analysis.

Fig. 1: Identification of long axis of the third molar when only the crown of the third molar is developed. The line
joining the point-1 (the midpoint of line joining most convex point on mesial and distal contour of crown) and
point-2 (the midpoint of line joining the mesial and distal cervical areas) was considered as the long axis of the

third molar. The outer angle (3) was considered for measurement
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Fig. 2: Identification of long axis of the third molar when both the crown and root of the third molar is
developed. The line joining the point-1 (the midpoint of the line joining the most convex points on the mesial and
distal contour of crown) and point-2 (the midpoint of line joining mesial and distal root tips) was considered as
the long axis of the third molar. The outer angle (3) was considered for measurement
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Fig. 3: The mean difference in the angulation of maxillary and mandibular third molars with respect to the
horizontal reference plane in Group-I, Group-11 and Group-I11 subjects

Table 1: Description of three groups of subjects included in the study

Description Group-I Group-11 Group-111 Significance
(n=26) (n=20) (n=27) (P-value)
Mean age of the subjects (Yrs) 15.85+2.98 15.35+3.03 15.22+2.73 0.719™
Age range of the subjects (Yrs) 13-24 13-23 13-21 0.719"°
Mean duration of treatment 28.12+6.17 30.30+5.33 24.85%5.85 0.008**
(Months)

NS=Non-significant, **=P<0.01
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Table 2: Changes in the angulation of maxillary and mandibular right and left third molars among Group-I,
Group-I1 and Group-I111 subjects

Pre-treatment | Post-treatment | Mean Difference | Significance
Groups Variables Mean = SD Mean = SD Mean = SD (P-value)
Maxillary Right 3 | 54.37+17.65 67.00+14.36 12.63+19.18 .010**
Molar Angulation (°)
Maxillary Left 37| 60.38+14.89 69.40+14.79 9.02+15.68 .010**
Group-1 Molar Angulation (°)
Mandibular Right 3 | 42.96+11.52 46.02+14.35 3.06+13.79 0.298"°
Molar Angulation (°)
Mandibular Left 3 | 47.94+10.92 51.71+11.20 3.77+13.28 0.178"°
Molar Angulation (°)
Maxillary Right 3™ | 58.09+14.98 75.31+11.91 17.21+12.36 .001**
Molar Angulation (°)
Maxillary Left 37| 62.60+10.43 76.60+14.95 14.00+12.66 .001**
Group-1l | Molar Angulation (°)
Mandibular Right 3™ | 43.47+12.08 50.93+12.00 7.46+12.27 .034*
Molar Angulation (°)
Mandibular Left 39 | 43.53+12.87 50.88+13.14 7.35+12.36 .026*
Molar Angulation (°)
Maxillary Right 3| 61.79+20.26 66.68+17.36 4.89+20.32 0.308"°
Molar Angulation (°)
Maxillary Left 39| 66.10+13.43 70.20+14.16 4.10+15.59 0.254"°
Group-I11 | Molar Angulation (°)
Mandibular Right 3™ | 44.76+10.62 47.84+12.29 3.08+9.58 0.121"
Molar Angulation (°)
Mandibular Left 39 | 44.18+12.24 46.91+14.73 2.72+10.69 0.245"°
Molar Angulation (°)

NS=Non-significant,*= P<0.05, **=P<0.01

STATISTICAL ANALYSIS

The statistical analysis was carried out using Statistical
package for Social Sciences (SPSS Inc., Chicago, IL,
version 15.0 for Windows). The descriptive statistics were
used. The demographic characteristics and treatment
duration of the three study groups were compared using
chi-square test for nominal variables and one-way
analysis of variance for continuous variables. Bonferroni
test was used for multiple comparisons among the three
groups. Paired t-test was used to calculate the significant
difference in the angulation of third molars in each group.
The P-value of 0.05 was considered as level of
significance.

RESULTS

The assessment of intra-observer variability and
reproducibility of landmark location and measurement
errors were analyzed by retracing 10 randomly selected
orthopantomograms after a gap of 7 days. The method
error was calculated according to Dahlberg® formula. To
judge the reliability of the repeated tracing of chosen
cephalometric landmarks, the method error was put in
relation to the biological variance. The reliability of
repeated measurements right and left maxillary and
mandibular third molars ranged between 0.96 and 0.98.
The effects of premolar extraction and non-extraction
orthodontic treatment on the angulation of developing

third molar is described in Table 2. The mean angulations
of the maxillary right and left third molars were increased
significantly by 12.63+#19.18° and  9.02+15.68°
respectively following first premolar extraction treatment
(P<0.01). The mean angulations of the mandibular right
and left third molars were increased marginally following
first premolars extraction treatment and the differences
were statistically not-significant. The mean angulations of
the maxillary right and left third molars were increased
significantly by 17.21+12.36° and 14.00+12.66° following
second premolars extraction treatment (P<0.01). The
mean angulations of the mandibular right and left third
molars were also increased significantly by 7.46+12.27°
and 7.35+12.36° following second premolars extraction
treatment (P<0.05). The changes in the angulations of
maxillary and mandibular third molars following non-
extraction orthodontic treatment were very minimum and
statistically not-significant. The comparison of pre-
treatment and post-treatment changes in the angulation of
maxillary and mandibular third molars among Group-I,
Group-11 and Group-111 subjects on right and left side is
shown in Fig. 3.

DISCUSSION

Third molars play an important role in orthodontics. If the
eruption of third molars is predicted at an early age during
the course of orthodontic treatment, then later
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complications related to third molars can be avoided. The
orthodontic treatment without premolar extractions
showed significantly more eruption problems of wisdom
teeth than those with premolar extractions and third
molars in the non-extraction subjects were more
frequently found in close relationship to the mandibular
nerve compared to the extraction subjects."* Nance et al."’
suggested that if un-erupted third molars were more
vertical, eruption to the occlusal plane was more likely
than if the third molars were inclined more mesially. Thus
if additional space can be created by extraction of
premolars, third molars may be more likely to move
upright to a vertical position as a prelude to eruption.

The age range of the subjects in the present study ranged
from 13 to 24 years, with a mean age of 15.48+2.88 years.
During this time period, the third molar buds develop and
also undergo important  pre-eruptive  rotational
movements.'® Therefore, patients in this age group were
selected to determine whether the extraction or non-
extraction orthodontic treatment had any real favorable
effect on the rotational uprighting and pre-eruptive
movements taking place at that time. The mean age of the
subjects included in three groups was comparable and
thus eliminated the bias related to the effect of age on the
growth occurring in the retromolar area among the three
groups of subjects.™®

The horizontal reference plane used in the present study
was the line passing through the deepest point of sigmoid
notch bilaterally as used by Tarazona et al.” Since the
sigmoid notch does not undergo any change during the
course of orthodontic treatment therefore, this fixed
reference plane was considered for the measurement of
third molar angulation in the present study.

In this study, the orthopantomograms were used to
measure third molar angulation as were used in many
previous studies.>’® Measurements of third molar
angulation on lateral cephalograms, as seen in previous
studies'®? may have bias because of differences in the
angulation between the superimposed images. Similar
problems are also present in any cephalometric study of
changes in posterior tooth positions and can only be
overcome if measurements are made on 60-degree head
films of the left and right sides, as shown by
Richardson.”® However, many studies have shown that
panoramic radiographs are a reliable indicator in
evaluating third molar positions.**®

We observed a significant uprighting of developing
maxillary third molars as compared to the mandibular
third molars following either first or second premolar
extraction orthodontic treatment. The uprighting of the
developing third molars on the right side was slightly
more than on the left side in the maxilla. This could be
due to more anchorage loss in the maxilla as compared to
the mandible and also more on the right side of the
maxilla as compared to the left side of the maxilla. The
uprighting of third molars following second premolar
extraction was more as compared to the first premolar
extraction. This could be due to the more mesial

movement of the first and second molars following
second premolar extraction which allowed more space for
third molars to upright. Similar to our observation
Tarazona et al.’ also reported more uprighting of the third
molars following second premolars extractions. Elsey and
Rock™ reported that extraction of lower premolars and
orthodontic treatment to achieve complete closure of the
space allowed the positions of many impacted lower third
molars to improve significantly. However in contrast to
our observation, Al Kuwari et al.”® reported significant
improvement in the third molars angulation following
first premolars extraction therapy compared to non-
extraction orthodontic treatment. Russell et al.** reported
that either first or second premolar extraction had no
significant effect in the uprighting of mandibular third
molars but they observed higher proportion of mandibular
third molars uprighting following second premolars
extraction as compared to the first premolars extraction
and non-extraction orthodontic treatment.

In contrast to premolars extraction orthodontic treatment,
no significant improvement in the angulation of maxillary
and mandibular third molars was found with non-
extraction treatment. Slight improvement in the third
molar angulation following non-extraction orthodontic
treatment could be due to the growth related pre-eruptive
movement of the third molars. Hence, the third molar
angulations were more or less maintained in
nonextraction group and showed very minimal
improvement when treatment was done with the non-
extraction technique. Similar to our observation, Jain et
al.™® also noted a very minimal change in the angulation of
third molars after non-extraction orthodontic treatment.
However in contrast to our observation, Saysel et al.?
found worsening of third molar angulations following
non-extraction orthodontic treatment.

Thus from the present study it appears that orthodontic
treatment with second premolar extraction resulted
uprighting of the third molars which are more likely to
erupt. However, the decision to extract either first or
second premolars as a part of orthodontic treatment
should primarily be based on the requirement of space at a
particular site in the dental arch and secondarily to
accommodate the third molars.

CONCLUSIONS

The null hypothesis was rejected and the following

conclusions were drawn from the present study.

1. Extraction of first and second premolars had
favorable effect on the angulation of developing third
molars. The favorable changes were more following
the second premolar extraction as compared to the all
first premolar extraction.

2. The uprighting of the developing maxillary third
molars was more as compared to the mandibular third
molars following premolar extraction orthodontic
treatment.
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nonextraction and with extraction of 4 premolars. Am J
Orthod Dentofacial Orthop 2003;123:138-45.
21. Artun J, Thalib L, Little RM. Third molar angulations

3. The uprighting of the developing third molars on the
right side was more as compared to the left side
following premolar extraction orthodontic treatment.
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