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Abstract

Objectives: Facial esthetics is an important part of the orthodontic treatment. Many cases frequently require premolar
extraction, either for relief of crowding or for profile change. Supposedly, extraction provides some vertical reduction.
This investigation challenges the clinical effects of such treatment protocols. Patients and Methods: This was a
retrospective and quasi-experimental study. Records of 60 patients in their post-pubertal age were randomly selected for
this study. The criteria for case selection were: Class II Division I malocclusion with either two upper or four upper and
lower first premolars extraction. Patients were not vertical-sensitive type of face. Pre- and post-treatment X-rays were
scanned and digitized with Dolphin V 10.0 software. The X-rays of both groups were compared based upon the following
cephalometric measurements: Lower anterior facial height (LAFH), Me-PP, Pal-MeGe, LAFH/total anterior facial
height (TAFH) x 100, upper anterior facial height (UAFH)/TAFH x 100, U6 to PP, L6 to MP, and U6D-PTV. Results:
In the four bicuspid group, a statistically significant increase was observed in all measurements: 2.53 mm increase in
LAFH (P < 0.04), 2.92 mm increase in Me—PP (P < 0.01), 0.65° increase in Pal-MeGe (P < 0.02), 0.66° increase in LAFH/
TAFH x 100 (P < 0.01), 1.26 mm increase in U6 to PP (P < 0.02), 1.96 mm increase in L6 to MP (P < 0.002), and 3.06 mm
increase in U6D-PTV (P < 0.0001). But a decrease of 0.66° in UAFH/TAFH x 100 (P < 0.01) was observed. In the two
bicuspid group, a significant increase was generally recorded: 2.06 mm increase in LAFH (P < 0.05), 1.19° increase in
Pal-MeGe (P < 0.02), 1.39 mm increase in L6 to MP (P < 0.002), and 2.37 mm increase in U6D-PTV (P < 0.004).
Conclusions: The results of this study are indicative of no change in patient’s facial height with bicuspid extraction. In

fact, extrusive effect of all types of tooth movement mostly overcomes the benefits of “wedging effect concept.”
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INTRODUCTION

Profile has the key role for establishment of facial
esthetics in the process of orthodontic treatment
planning. The anterior and posterior facial heights
define the facial balance. In patients with normal growth
pattern, the posterior facial height is more developed
than the anterior one.l'! This facial dimension would
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also define the changes in the direction of mandibular
rotation. Finally, it should be reminded that soft tissue
status is another key factor for treatment planning.

The decision for extraction in orthodontics is a
challenging one, especially for borderline cases.
Clinicians would recommend premolar extraction
for patients with steep mandibular plane, increased
facial height, and even with minor dentoskeletal
discrepancies. The philosophy behind this treatment
protocol is that the extractions would provide forward
and upward movement of molar teeth. Accordingly,
the counterclockwise rotation of the mandible would
reduce the facial height of the patient.'®”! There are
opinions that state the extractions are harmful to
temporomandibular joints.®!?l Nonetheless, it remains
a valid question whether crowding of dental arch can
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be resolved otherwise. However, there are some other
studies that show premolar extraction would not
improve facial height of the patient.['2%)

Considering the controversial results of various studies
on the effect of premolar extraction on facial height
of patients, this study was designed to compare the
outcome of such extraction cases when performed
either in both arches or in maxillary arch in Class II
Division I non-growing patients.

PATIENTS AND METHODS

This retrospective, quasi-experimental study was
performed on 60 Class II Division I non-growing
patients who had referred to the postdoctoral
orthodontic clinic of the School of Dentistry. All
patient records were retrieved from the digitally
retained archive of the clinic. The cephlometric X-rays
were with the quality of 300 dpi resolution. Cases
were matched in two equal groups of 30 patients each
with either four upper bicuspid extractions (group 1)
or two upper bicuspid extractions (group 2). Both
groups consisted of equal gender distribution. Other
case selection criteria were the following: Normal
vertical growth pattern (SN-GoGn angle), neither
headgear nor functional appliances were used for
treatment, and all cases were treated with edgewise
mechanics. Post-growth stage was diagnosed according
to cervical vertebral maturation-modified radiographic
evaluation.”! Patients had mild to moderate excess
overjet with no facial imbalance.

The cephalometric landmarks were registered using
Dolphin V 10.0 (Dolphin, California, USA) [Figure 1].
A single examiner was calibrated for cephalometric
measurements. Thus, there was no need to use Kappa
test agreement to calculate the inter-examiner precision
value for the reliability of the study. The angular
measurements were saved in separate files for individual
patients. The registered 18 measurements comprised
the following: SNA, SNB, ANB, Y-axis (SN-Gn),
SN-GoGn, PP-MeGo, and SN-MeGo angles, Me—PP
distance, posterior facial height (PFH), total anterior
facial height (TAFH) (N-Me distance), upper anterior
facial height (UAFH) (N-ANS distance), lower anterior
facial height (LAFH) (ANS-Me distance), U6 to palatal
plane, L6 to mandibular plane, LAFH/TAFH X 100,
UAFH/LAFH x 100, PFH/TAFH X 100, and
U6D-PTV distance. The values were the average
measurements for cach variable measured by an
orthodontist twice. To reduce the measurement errors,
10 patient records were randomly selected for thorough
evaluations after final procedures. For the reliability
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Figure 1: The cephalometric landmarks and lines registered on the
Dolphin V 10.0 software are depicted on the lateral cephalogram

of procedures, the a-Cronbach test was used for
evaluation.

There were two sets of data for each case based upon
the initial and final cephalometric measurements. The
data was analyzed with paired t-test using the SPSS 18
software. The central distribution of variables was also
calculated for further evaluation.

RESULTS

All variables were evaluated for both groups.

In group 1 (the four bicuspids extraction subjects),
there were some statistically significant changes after
treatment. The results of linear variables were as follows:
LAFH increased to 2.53 mm (P = 0.04), the Me-PP
increased to 2.92 mm (P = 0.01), the L6 to MP increased
to 1.96 mm (P = 0.002), the U6D-PTV increased to
3.06 mm (P = 0.0001), and the dentoalveolar variable of
U6 to PP increased to 1.26 mm (P = 0.02). The angular
variable Pal-MeGo also increased to 0.65° (P = 0.02).
The proportional ratio for LAFH/TAFH X 100 increased
to 0.66 (P = 0.01), but the UAFH/LAFH X 100 ratio
decreased to —0.66 (P = 0.01). The mean and SD of all
cephalometric measurements for group 1 before and after
treatment are presented in Table 1.

In group 2 (the two bicuspids extraction subjects), the
results are as follows. The linear changes consisted
of: LAFH increased to 2.06 mm (P = 0.05), the
U6D-PTV had an increase of 2.37 mm (P = 0.004),
and the L6 to MP increased to 1.39 mm (P = 0.002).
The angular measurement of Pal-MeGo  also
increased to 1.19° (P = 0.02). The mean and SD of all
cephalometric landmarks for group 1 before and after
treatment are presented in Table 2.
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DISCUSSION

This study compared 18 linear, angular, and
proportional variables of two groups of 30 subjects
cach (two and four bicuspids extraction, respectively)
at two stages of before and after treatment. It was

found that the four bicuspid cases showed more
changes (8 wvariables) than the two bicuspid cases
(4 variables) [Tables 1 and 2]. However, the LAFH,
Pal-MeGo, L6 to MP and U6D-PTV indices
increased significantly in both groups. Furthermore,
in group 1, there was an increase in variables (LAFH/

Table 1: Eighteen cephalometric values (before and after treatment) selected in the four
first premolar extraction group

Measurement Before treatment After treatment Mean differences P
Mean SD Mean SD

SN-GoGn angle 32.36 5.67 32.12 8.05 —0.24 0.77
PFH (mm) 72.95 6.49 75.68 9.18 2.78 0.08
TAFH (mm) 108.46 19.40 112.19 21.87 3.73 0.47
UAFH (mm) 48.78 3.9 49.48 4.48 0.7 0.47
LAFH (mm) 65.49 5.74 68.02 7.22 2.53 0.04
Me-PP (mm) 61.92 4.89 64.84 7.05 2.92 0.01
SNA angle 80.74 4.68 79.92 4.42 —0.81 0.18
SNB angle 77.85 4.37 77.38 4.30 —0.47 0.25
ANB angle 3.73 5.48 2.08 1.46 —1.65 0.12
Y-axis (SN-Gn) angle 70.27 4.38 70.79 4.17 0.52 0.11
Pal-MeGo angle 27.78 5.46 28.43 5.69 0.65 0.02
SN-MeGo angle 35.05 5.74 36.23 7.64 1.18 0.33
(LAFH/TAFH) x 100 57.74 2.17 58.41 1.94 0.66 0.01
(UAFH/LAFH) x 100 42.22 2.18 41.56 1.92 —0.66 0.01
(PFH/TAFH) X 100: Jarabak index 65.02 4.53 65.47 4.81 0.45 0.18
U6 to PP (mm) 21.65 2.4 22.91 2.61 1.26 0.02
L6 to MP (mm) 27.48 2.89 29.44 3.82 1.96 0.002
U6D-PTV (mm) 15.85 3.31 18.91 3.81 3.06 0.0001

Mean, standard deviation (SD), mean differences, and paired t-test are reported in the phases of the investigation. PP = Palatal plane, MP = Mandibular plane,
PTV = Pterygomaxillary vault, PEFH = Posterior facial height, TAFH = Total anterior facial height, UAFH = Upper anterior facial height, LAFH = Lower anterior

Jacial height, SNA = Sella-nasion angle, ANB = "4 point"-Nasion-"B point"” angle

Table 2: Eighteen cephalometric values (before and after treatment) selected in the upper two
first premolar extraction group

Measurement Before After treatment Mean differences P
treatment
Mean SD Mean SD

SN-GoGn ang]e 36.77 6.83 37.63 7.85 0.86 0.19
PFH (mm) 71.09 6.09 72.17 6.55 1.08 0.25
TAFH (mm) 114.88 9.15 116.92 9.29 2.056 0.17
UAFH (mm) 48.69 4.38 49.08 4.07 0.33 0.63
LAFH (mm) 68.02 7.18 70.09 7.39 2.06 0.05
Me-PP (mm) 64.43 6.48 66.21 6.67 1.78 0.07
SNA angle 80.50 3.87 79.25 4.28 —1.25 0.15
SNB angle 77.08 2.68 77.77 3.86 0.74 0.19
ANB angle 3.16 1.19 2.74 1.05 —0.42 0.11
Y-axis (SN-Gn) angle 72.51 4.85 72.92 5.01 0.41 0.9
Pal-MeGo angle 32.34 6.69 33.54 7.27 1.19 0.02
SN-MeGo angle 39.48 6.68 39.82 7.06 0.34 0.6

(LAFH/TAFH) x 100 58.91 2.61 59.87 2.72 0.46 0.12
(UAFH/LAFH) X 100 41.10 3.38 40.73 2.78 —0.37 0.34
(PFH/TAFH) X 100: Jarabak index 62.08 4.00 61.82 4.48 —0.26 0.57
U6 to PP (mm) 22.63 3.34 22.90 3.09 0.28 0.57
L6 to MP (mm) 27.22 3.48 28.61 3.32 1.39 0.002
UeD-PTV (mm) 15.04 4.47 17.42 4.69 2.37 0.004

Mean, standard deviation (SD), mean differences, and paired t-test are reported in the phases of the investigation. PP = Palatal plane, MP = Mandibular plane,
PTV = Pterygomaxillary vault, PFH = Posterior facial height, TAFH = Total anterior facial height, UAFH = Upper anterior facial height, LAFH = Lower anterior

Jacial height, SNA = Sella-nasion angle, ANB = "4 point"-Nasion-"B point" angle
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TAFH) X 100, Me-PP, and U6 to PP and a decrease in
the variable (UAFH/LAFH) X 100.

Conventionally, premolar extraction is aimed to
resolve the tooth size arch size discrepancy, to permit
correction of axial inclination of anterior teeth, or
to reduce vertical height of the face. According to
the results of this study, the bicuspid extraction
philosophy (neither four bicuspid nor two bicuspid
extraction) for facial height reduction does not provide
any statistically significant changes for patients after
treatment. Unexpectedly, lower anterior facial height
and the angular measurement of palatal plane to
mandibular plane increased in both groups. This is also
emphasized by Staggers.['®! The biomechanical reason
for this can be the inherent extrusive effect of most
orthodontic tooth movement modalities, i.e. molar
protraction, which can be adversely compensative to
the facial height reduction.

There are some studies that focused on cephalometric
angular measurements in premolar extraction cases.
Bishara et al.l"! reported a significant decrease in SNA
angle on comparing four bicuspid extraction cases
with non-extraction control subjects. Their study cases
were treated with headgear, as well. Another study
did not find a significant change in SNB angle after
treatment.!*?! In fact, their cases showed slight increase
in SNB during the post-retention period, perhaps due
to the late mandibular growth phenomenon.

An obvious facial height reduction is proved to occur
only in high-pull headgear treatment protocols and in
the incisor retraction mechanics, following premolar
extraction."**! However, the present study did not
show any significant changes in sagittal angular
measurements, since no adjunctive appliance therapy
was included in the treatment plan. Clearly, there was
some decrease in SNA, SNB, and ANB angles, but the
decrease was not significant statistically (P values of
0.15, 0.19, and 0.11, respectively). In other words, the
extrusive consequence of molar protraction was not
compensated with extraoral appliances. Finally, it should
be noted that using functional appliances and cervical
headgear (as opposed to high-pull) will increase the
facial height in vertical-sensitive patients.!**!

A study by Cusimano et al.!®! indicated that premolar
extraction does not result in decreasing the facial
height. In fact, it indicated that the facial height slightly
increased in patients with high mandibular plane
angle. Interestingly enough, according to other studies,
extraction of second molar could not benefit patients
with long face, either.!'*]
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The wvariable of U6D-PTV increased significantly
in both groups of upper premolars and upper and
lower premolars extraction (P = 0.004 and 0.0001,
respectively). This is due to the fact that even in the
maximum anchorage condition, mesial movement
of molars can certainly occur.l” Obviously, in the
condition of extraoral anchorage methods, the result
would be reversed because of distal movement of
molars.

Growth pattern of the lower jaw can definitely have
a positive effect on the facial height in growing
patients.l'**l For this reason, this study excluded
all growing cases from the samples. Samples of this
study were in the post-growth spurt age based upon
the cervical vertebral maturation (CVM) modified
method — the age of 15 years and older — and had
normal vertical growth pattern.

The change in the linear variable of TAFH was not
statistically significant (P value in U4s group = 0.17
and in U and L4s group = 0.47). However, the LAFH
variable increased significantly with treatment (P value
in group 1 = 0.05 and in group 2 = 0.05). Taner-Sarisoy
and Darendeliler!" noticed that premolar extraction
does not significantly change the facial height in the
cases treated with fixed appliances, even in growing
patients. According to Al-Nimri’s study,['’! even second
premolar extraction does not provide statistically
significant changes in the facial height of treated
patients.

The results of this study showed that all linear
measurements increased with treatment. However,
among all variables, LAFH, Me-PP, U6 to PP, L6 to MP,
and U6D-PTV in four bicuspids extraction group and
LAFH, L6 to MP, and U6D to PTV in upper bicuspids
extraction group increased significantly. Other studies
indicated that all linear measurements increased with
premolar extractions,>'**"1 whereas one study showed
that these changes were not statistically significant.!'”)

The angular measurements of this study indicated
that only the Pal-MeGo angle increased in both
groups (P = 0.02). Concerning the proportional values,
the variables (LAFH/TAFH) X 100 and (UAFH/LAFH)
X 100 changed significantly in group 1 (P = 0.01). In
the studies by Kocadereli,"”! Chua,!"”! and Kim,?" none
of the proportional value changes was significant.

The values indicative of rotational changes of mandible,
such as SN-GoGn and Y-axis, of the present study
were little and insignificant. Clearly, in cases treated
with headgear, these values will increase significantly.?
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Finally, it should be emphasized that the case selection
criteria for such studies, i.e. non-growing patients,
unique mechanotherapy, type of malocclusion, play
a key role in achieving a clear result at the end of
treatment.

CONCLUSIONS

The results of the present study reveal that premolar
extraction cannot be a primary goal of treatment for
profile reduction. In addition, the number of premolars
extracted (U and L or U only) does not provide any
advantage for facial height changes. Perhaps, the
extrusive effect of all types of tooth movement may
disperse the benefit of bite-closing effect of molar
and/premolar protraction mechanics.
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