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ABSTRACT

Objective: The purpose of this study was to compare the dental and skeletal effects of canine retraction using
conventional anchorage reinforcement systems and comparing them with the usage of TADs. Materials and Methods:
The sample consisted of 50 patients having Class I malocclusions with bimaxillary protrusion indicated for first
premolar extraction, and allocated into two groups. The first group consisted of 25 patients with a mean age of 18,7
years (min:14, max:22 years, 16 girls and 9 boys) that TADs were applied as an anchorage mechanic between attached
gingiva of upper second premolar and first molar teeth. The second group consisted of 25 patients with a mean age of
19,4 years (min:15, max:23 years, 14 girls and 11 boys) that conventional molar anchorage with Transpalatal arch
(TPA) was applied for the anchorage mechanics against canine retraction. Results: The results showed that mean mesial
movement and the tipping of the first molars in TAD group between TO - T1 were insignificant (P > 0,05), however
in the TPA group were significant (P<0,01). Vertical movement of the molars were not significant when two groups
were compared (P>0,05). Conclusion: Although TPA is a useful appliance, it doesn’t provide an effective anchorage
control on anteroposterior movement maxillary first molar teeth concerning first premolar extraction treatment. TADs
are more convenient to provide absolute anchorage during maxillary canine retraction in contrast to transpalatal arch.
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INTRODUCTION

The need of absolute anchorage with traditional
approaches is a biomechanical challenge. The
main orthodontic malocclusions that require
maximum anchorage for premolar extraction are
severe crowding and protrusion.* Extraction of
permanent teeth to set the occlusion to Class I is
a routine approach in orthodontic treatment.l>%
Achieving maximum or absolute anchorage is
the most important strategy among the systems
minimizing the anchorage loss during space
closure.”®! Anterior retraction is applied with
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specific mechanics and control mechanisms.?
Recently, temporary anchorage devices (TADs) such
as miniscrews, mini-implants, and miniplates have
been introduced in orthodontic practice as absolute
anchorage mechanics.'*'2

Studies showed that bone anchorage treatments
showed less anchorage loss than tooth anchorage
mechanics.'® Over the past 60 years, skeletal
anchorage systems showed a variety of design,
material, and placement locations.!!
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Miniscrews are applied for many treatment modalities
such as the corrections in the anteroposterior
dimension such as retraction, protraction,
distalization,>'! and in the vertical dimension such
as openbites, vertical control in high-angle patients,
intrusion and extrusion of the teeth, deepbite, and
canted occlusal planes.!"*!

The purpose of the study is to determine the
anchorage potential of TADs for canine retraction
during space closure and compare and evaluate the
amount of anchorage loss and the movement of molars
during canine retraction in Class I dentoalveolar
protrusion.3#2I

MATERIALS AND METHODS

This retrospective study was designed to evaluate the
effects of TADs as an absolute anchorage compared
to conventional molar-anchored canine retraction.
A total of fifty patients were selected having a Class I
malocclusion with a treatment indication of bilateral
maxillary first premolar extraction; and they were
divided into two groups. The first group consisted
of 25 patients with a mean age of 18.7 years (ranged
14-22 years; 16 girls and 9 boys) to whom TADs
were applied as an anchorage mechanic between
the attached gingiva of the upper second premolar
and first molar teeth. The second group consisted of
25 patients with a mean age of 19.4 years (ranged 13-
23 years; 14 girls and 11 boys), in whom conventional
molar anchorage was reinforced with a transpalatal
arch (TPA). The first molar bands were soldered to a
transpalatal bar constructed on the plaster models,
and the TPA is applied to the upper first molar teeth.
All the patients were treated by the same orthodontist
with 0.022” Roth-prescribed brackets.

Among the patients who have completed their fixed
orthodontic treatment, the inclusion criteria were
as follows: (1) Patients without any craniofacial
deformity and systemic diseases, (2) having a
malocclusion requiring first premolar extraction,
(3) maximum anchorage need for space closure,
(4) angle Class I malocclusion with anterior protrusion
with an ANB angle of maximum 4° and minimum of
1°. The treatment schedules of all the selected patients
were inspected, and the patients who received the
standardized treatment protocol were chosen for this
study. According to the treatment protocol, TADs had
been placed between the upper second premolar and
first molar teeth on the attached gingiva following
leveling and aligning of the dental arch. Fifteen days
after the implant placement, 9 mm closed Ni-Ti coil
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springs had been applied between the upper canine
bracket and TAD on the 0.019 x 0.025” stainless
steel arch to provide a continuous force of 150 g on
a bracket slot of 0.022” with Roth’s prescription.
TPAs had been constructed on the plaster models
and applied after the initial leveling and aligning of
the upper arch.

Lateral cephalometric analysis

The landmarks and the cephalometric points, planes,
and measurements are shown and described in
Figure 1.

Statistical analysis

Pre- and post-treatment measurements were
performed twice 2 weeks apart by the same examiner
via the same digitizing software. Paired sample
t-test was applied to measure the difference between
the two measurements of the randomly selected
twenty cephalograms, no significant difference was
found (P > 0.05), and the values ranged between
0.86 and 0.94 in the accepted limits.

The normality of data was checked in two groups
and the data were nonsignificant, thus a parametric
statistical analysis was performed. The pre- and
post-treatment comparisons within the same group
were performed via paired sample t-test. The
comparisons of TAD and TPA groups were analyzed
via independent sample t-test via Statistical Package

Figure 1: Lateral cephalometric analysis: (1) The distance between the
upper molar and pterygoid vertical plane (U6 - pterygoid vertical plane
distance); (2) the distance between the upper canine and pterygoid
vertical plane (U3 - pterygoid vertical plane distance); (3) upper
molar inclination (U6 - Frankfort horizontal angle); (4) upper molar
inclination (U6 - PP angle); (5) upper canine inclination (U3 - Frankfort
horizontal angle); (6) upper canine inclination (U3 - PP angle); (7) upper
molar extrusion (U6 - Frankfort horizontal distance); (8) upper molar
extrusion (U6 to PP distance); (9) upper canine extrusion (U3 - Frankfort
horizontal distance); (10) upper canine extrusion (U3 - PP distance); (11)
ANS-Xi-Pmy; (12), Go-Gn-SN;; (13) FMA
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for Social Sciences (SPSS) Version 22.0 (IBM Corp,
NY, USA).

RESULTS

The pretreatment statistics of differences among
the groups concerning the lateral cephalometric
measurements is shown in Table 1. The differences
achieved by canine retraction in both groups are shown
in Table 2. After treatment, the difference between
the values was 2.4 mm, indicating a significant
difference (P < 0.01). Similarly, the upper molar angle
relative to the Frankfort horizontal (FH) plane (P < 0.05)

Table 1: Comparison of temporary anchorage device
and transpalatal arch groups at T0

Cephalometric TAD (n=25) TPA (n=25) Difference
measures

Level of

Mean SD Mean SD significance
UB-PTV (mm) 246 25 251 3.6 0.5 NS
U3-PTV (mm) 426 3.1 433 27 0.7 NS
U6-FH (°) 788 34 779 41 0.9 NS
UB-PP (°) 835 28 828 37 07 NS
U3-FH (°) 976 32 984 32 0.8 NS
U3-PP (°) 927 41 941 28 14 NS
U6-FH (mm) 548 3.1 537 26 1.1 NS
U6-PP (mm) 254 38 271 3.9 1.7 NS
U3-FH (mm) 583 42 578 27 0.5 NS
U3-PP(mm) 338 29 325 33 13 NS
ANS-Xi-Pm (°) 496 3.2 48.7 4.1 0.9 NS
GoGNSN(°) 349 38 364 37 15 NS
FMA (°) 273 29 282 27 0.9 NS

TPA: Transpalatal arch, TAD: Temporary anchorage device, NS: Not significant,
SD: Standard deviation, P indicates the level of significance; *: P<0.05,
**: P<0.01, ***: P<0.001

Table 2: Comparison of treatment changes between
TO0 and T1

Cephalometric TAD (n=25) TPA (n=25) Difference Level of
measures Mean SD Mean SD significance
U6-PTV (mm) 00 00 24 138 2.4 *
U3-PTV (mm) 10.7 31 1.3 27 0.6 NS
U6-FH (°) 00 00 18 16 1.8 *
U6-PP (°) 00 00 23 14 2.3 *
U3-FH (°) 1.6 32 124 27 0.8 NS
U3-PP (°) 126 31 131 28 1.5 NS
UB-FH (mm) 00 00 09 11 0.9 NS
U6-PP (mm) 00 00 12 038 1.2 NS
U3-FH (mm) 28 16 29 15 0.1 NS
U3-PP (mm) 18 19 15 13 0.3 NS
ANS-Xi-Pm (°) 17 12 14 11 0.3 NS
GoGNSN () 25 22 29 26 0.2 NS
FMA (°) 28 24 22 27 0.6 NS

TPA: Transpalatal arch, TAD: Temporary anchorage device, NS: Not significant,
SD: Standard deviation, P indicates the level of significance; *: P<0.05,
**: P<0.01, ***: P<0.001
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and palatal plane (P < 0.01) showed a significant
difference after treatment when two groups were
compared. The canine distalization showed a similar
range of movement between the two groups concerning
the inclination relative to FH and palatal plane that
shows an insignificant difference (P > 0.05). The net
difference for vertical movement of the maxillary first
molar in relation to FH plane was 0.9 mm, and 1.2 mm
relative to the palatal plane, however the differences
were not significant (P > 0.05). The extrusion of the
canine following distalization had similar values relative
to FH and palatal plane when comparing the two groups,
indicating an insignificant difference (P > 0.05). The
vertical facial measurements (lower facial height,
Go-GN-SN, and mandibular plane angle) showed no
significant differences after treatment among the groups.

DISCUSSION

The main objective of this study was to evaluate the
dental and skeletal effects and the efficiencies of TADs
and TPAs for canine retraction movement.

The mean measurements at the beginning of the
treatment for both groups are given in Table 1. The
measurements of the two groups showed similar
values indicating that the groups are harmonious. Both
groups had mesofacial type. Analysis of the differences
between the two groups showed the differences between
absolute anchorage of TADs and reinforced anchorage
mechanics (TPA). The results of this study agree with
the results of the studies suggesting the placement of
TADs for absolute anchorage.®! Thiruvenkatachari
et al.?! and Herman ef al.l'"”! compared the amount of
anchorage loss observed in the first molars reinforced
with and without TADs during canine retraction and
stated that no anchorage was lost on the side where
TAD was placed. Similarly, in our study, no anchorage
loss was seen in the TAD group, but a mean 2.4 mm
of mesial movement was observed in the TPA group.
Garfinkle et al.®®! evaluated the effectiveness of TADs
in a controlled clinical trial to provide anchorage for
the closure of canine spaces in premolar extraction
cases and reported that no anchorage was lost with the
system; in addition, the stability of the miniscrews was
constant up to 250 g force applied, showing a similarity
with these results.

Several studies have investigated the relationship
between optimum force magnitude and rate of
canine retraction. Storey and Smith*! have reported
an optimum force of 150-200 g for retraction,
Iwasaki et al.’ suggested that an 18 g force could
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be an effective force for tooth movement; likewise,
RickettsP!! advocated a 75 g force and Leel®
recommended a 150-200 g as the optimum force
for canine retraction. Since in general, light forces
are thought to be more biologic and less painful, in
our study, 150 g force was applied to be effective for
canine retraction.

Benson et al.*®! have compared two groups with
midpalatal implants and reinforced anchorage with
headgear, revealing that the skeletal and dental
points moved mesially with an average of 0.5 mm
in headgear group and no movement in midpalatal
implant group. The findings of the anchorage loss
in the study of Sharma et al.*" showed an anchor
loss of 4 mm in TPA anchorage systems. They have
evaluated the maxillary molar distance as the indicator
of anchorage loss, whereas in this study, the amount
of molar mesialization, tipping, and extrusion was
also inspected in the TPA group.

Storey and Smith!®! showed that with conventional
orthodontic mechanics, 5-50% of the total extraction
space can be taken up by an anchor unit made up
of the first molar and second premolar for canine
retraction, showing a similarity to our results. Whereas
the mechanics combined with TPA may enhance the
anchorage control of TPA.

TPA is not a convenient maximum anchorage device
and does not provide a significant protection on the
anteroposterior position, inclination, and extrusion
of the maxillary first molars for canine retraction
following extraction. These results showed that the
mean anchorage loss was 2.4 mm; therefore, TPA did
not adequately reinforce the posterior anchorage in
maximum anchorage conditions.

It would be beneficial to evaluate the effectiveness of
different approaches of achieving orthodontic space
closure using TAD-supported anchorage.

CONCLUSION

Although the treatment duration cannot be reduced
by TADs, the better posterior anchorage and greater
retraction of the upper anterior teeth are achieved
compared to the conventional anchorage systems. The
conventional anchorage systems caused the molars to
extrude, leading the vertical facial height to increase.
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