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The effect of buccal shelf miniscrew retraction techniques on alveolar
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ABSTRACT

Bone remodeling is considered the
main process occurred during orthodontic tooth
movement especially affecting the alveolus.
This process may be a risk factor for the
development of gingival recessions, which are
5.8-11.5% common in orthodontically treated
patients. The purpose of our study was to
assess the changes in the alveolar bone at the
level of lower central incisors in adolescent and
adult patients after orthodontic tooth
movements using CBCT (Cone beam
computed tomography) scans. This review's
criteria were met by 20 pts out of a total of 47.
Retraction of lower incisors was carried out
utilizing buccal shelf miniscrews by two en
masse retraction techniques to assure full
control of tipping movements during
orthodontic treatment, the distance from the
cementoenamel junction to marginal bone crest
was measured before starting space closure and
after 6 months. In both types of retraction
techniques, the difference in the bone loss was
greater on the lingual side of the incisors,
especially in Group 1 which utilized a
continuous elastomeric chain extended along
the main archwire it was comparable to the
retraction of lower anteriors within the chain
connected to a hook attached to the wire at the
level of the centre of resistance of lower
anterior teeth between lower lateral and canine
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although the G1 had a higher retractive effect
on lingual bone as compared to G2 (P value=
0.036). The lingual bone movement after
retraction showed no statistically significant
difference between both groups.
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INTRODUCTION

Orthodontic treatment relies heavily on
bone remodelling caused by tooth movement.
The shape of alveolar directly affected by
orthodontic treatments that have strong
influence on bone remodelling. 1

It is widely agreed that orthodontic
movement should be done with full control
preserving teeth within bone boundaries .2-4
Dehiscence and fenestration occur when tooth
movement surpasses the alveolar bone barrier.
Proffit proposed the concept of an "envelope of
discrepancy” to indicate the boundaries of
tooth movement5. Excessive anterior tooth
patients with  bimaxillary
raises the risk of periodontal

retraction in
protrusion
disease. 6-8

Because standard two-dimensional radiographs
have limitations, lateral cephalograms and
panoramic radiographs cannot accurately
measure alveolar bone loss. Cone-beam
computed tomography (CBCT) visualises the
morphology of the tooth root and alveolar bone
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in three dimensions, making it more widely
used in diagnostics and orthodontic treatment
planning.9 CBCT s currently utilised with
great accuracy and precision to assess alveolar
bone height and thickness.10

CBCT has previously been used to assess
alveolar bone alterations in the anterior region
during orthodontic treatment. However, the
outcomes are inconclusive. The amount of
alveolar bone increase on the labial side and
the amount of alveolar bone loss on the lingual
side remain unknown in extraction patients.

Materials and methods
Study design

A randomized control clinical trial with
parallel groups was carried out to evaluate the
effect of the three-dimensional evaluation of
two different mandibular en masse retraction
techniques using mandibular buccal shelf

miniscrews.

The techniques used were divided into
two groups, (Group 1) where retraction at the
level of the main archwire where the power
chain extended continuously starting from
minscrew at one side engaging the lower
anterior teeth from left canine to the other
canine then attached to the miniscrew at the
opposing side [36]fig. vs hook retraction with
retraction force at the level of the centre of
resistance of lower anterior segments (Group
2)

Sample size calculation

The sample size calculation was
performed using G.power 3.1.9.2 (Universitat
Kiel, Germany). It was calculated as N >7 in

each group based on the following
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considerations: 0.05 a error and 95% power of
the study to demonstrate a mean difference in
root retraction as an indicator of bone
movement (our primary outcome) of (-3.55 %
0.80) with the longer ARH of 9 mm vs (-2.15
+ 0.38) with that of 3 mm according to
previous studies {Formatting Citation}. Three
cases were added to each group to compensate
for any possible dropout. Therefore, 10 patients

will be allocated to each group.
Methods.

The patients were fitted with straight
0.018 inches with Roth
prescriptions All patients underwent extraction
lower first

wire braces

of upper first premolars and
premolars according to their treatment plan.
Some patients required
extraction of mandibular premolars to level the
relieve crowding.
Initial alignment and levelling were performed
with the wire sequence 0.012,0.014, 0.016-inch
nickel titanium wires followed by 0.018-inch
stainless steel wires, followed by 0.016 x
0.022-inch nickel titanium wires and 0.016 x
0.022-inch stainless steel wires. The regular
appointment interval was every 4-5 weeks.

curve of Spee or to

Emergency visits were scheduled in case of
broken brackets or buccal tubes. The first
phase of levelling and alignment ranged
between 5 to 6 months.
After initial levelling and alignment, 0.017x
0.025-inch stainless steel wires were fitted for
at least 4 weeks to ensure the passivity of the
archwire.

At this point the patients were prepared
for placing the buccal shelf miniscrews size 12
mm length and 2 mm diameter, localising the
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target area opposing to the midpoint between
the lower 6 distal roots and lower 7 mesial
roots.[12]

Cone beam computed tomography
(Scanora 3D, medium FOV 75 X 100 with
voxel size 0.2 mm) [39]were taken at two-time
intervals for the sample:
T1: Before the onset of en-masse retraction.

whole

Results
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T2: After the completion of en-masse
retraction and complete space closure.

After that, a cut was taken to record
both labial and lingual bone height at the
midline level of the lower anterior segment, the
measurement ~ was  taken  from  the
cementoenamel junction to the highest point of
alveolar bone and lingually at the level of the
lower left central

incisor for all cases.

Table 1: En Mass retraction effect on lingual bone height for group 1 & Group2:

Groupl (n=10)

P value

Group?2 (n=10)

(Unpaired t-test)

mean £ SD 341+£0.31 3.45+0.29
Pre 0.767
Range 3.2-4.1 3.2-4
mean £ SD 411 +0.47 3.94+0.28
Post 0.34
Range 3.6-5.1 3.6-45
Change 0.7+0.27 0.49+0.12 0.036*
P value
<0.001* <0.001*

(Paired t-test)

Data are expressed as mean + SD and
range, *: Statistically significant as p value
<0.05. shows that both groups had comparable
measurements of lingual bone height at the
start of the study. After performing both
techniques of En masse retraction, lingual bone
significantly moved from its original site under
the effect of retraction (P values<0.001).

By comparing both techniques, Group 1
showed a higher retractive effect on the vertical

bone height of the lingual bone as compared to
Group 2 (P value= 0.036). The lingual bone
resorption after retraction showed statistically
significant difference between both groups.
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Figure 1: En Mass retraction effect on lingual bone After both En masse retraction techniques

in groupl & group 2
Discussion movement and changes in alveolar bone
Space closure during orthodontic remains unknown.13,14  Dehiscence  and

treatment is one of the main steps during the
treatment. Space closure is done by retracting
the teeth posteriorly either to close an
extraction space or to close multiple diastemata
between the teeth. It is crucial not only to move
the teeth to close the spaces but also to
maintain the teeth' wvitality during this
movement. One of the main factors to preserve
teeth vitality is to keep the roots of the teeth
enveloped by the alveolar bone from all
directions and avoid any root dehiscence or
fenestration.

During orthodontic
retraction, alveolar bone defects such as fenestr

ation

and dehiscence are prevalent. However,
the relationship between tooth

fenestration during orthodontic treatment are
caused by many things, including, but not
limited to, the direction of tooth movement, the
force of tooth movement, the magnitude of
orthodontic forces, amount of tooth movement,
size of alveolar bone, position of roots, and
anatomical integrity of periodontal tissues15,16
In terms of anatomy, the alveolar bone in the
mandible gets thinner from the back to the
front. So, the direction and amount of tooth
movement can easily go against the biological
limits of the alveolar process in the area of the
mandibular symphysis.[17].

Space closure in orthodontics can be
done by more than one technique such as en
masse retraction on the main-arch wire, 2-step
retraction, or en-masse retraction using mini-
screws[18]During the space closure phase,
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both en masse and two-step retraction work
well. The en masse/miniscrew combination is
better than the two-step/traditional anchorage
combination in terms of how well the
anchorage stays in place and how much it can
be pulled back.[19] so in our research, we
combine en-masse retraction with buccal shelf
miniscrew depending on the evidence that the
L6db—L7mb area should be the first choice for
placing miniscrews in the mandible to move

the mandibular teeth distally[20].

Though not a novel therapeutic
approach, the use of miniscrew implants to
achieve absolute anchorage has recently gained
popularity in clinical orthodontic approaches.
Because of their temporary use, these implant
systems facilitate a unique mode of anchorage,
resulting in a transient,  absolute,
anchorage.[21] The morphology of the alveolar
bone is a limiting factor for orthodontic
should be considered

orthodontic treatment

movement  and
individually  in
planning.[22] So During retraction of the
anterior teeth, supporting bone level changes,
many studies tried to study these changes using
different methods such as probing depth,
periapical xrays, panoramas and recently cbct.

With the development of CBCT
imaging, we now have a great way to diagnose
and evaluate this. Timock et al. {Formatting
Citation}compared CBCT  with  direct
measurements on dead bodies to find the height
of the buccal bone and thickness and found that
most people agreed between CBCT and direct
measurements of the height and thickness of
the buccal bone, the mean absolute errors were
small (0.30 and 0.13 mm, respectively), and
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there were no statistically significant

differences or tendencies to under- or over-
Interoperator and intraoperator
reliability for CBCT measurements of the
height (.0.97) and thickness of the buccal bone
were very close (0.90) accordingly
Sun et al. [24]found that both the sensitivity an
d specificity rates of CBCT for  dehiscence w
ere over 0.7mm.

estimate.

They concluded that the CBCT method
might be too accurate. The 0.3mm voxel size w
as chosen because it was a good balance betwe
en the amount of radiation exposure and the cli
nical importance of the study.

According to studies of John Hsu 1,[25]
20 patients of non-gender filtration was ideal
for our study to allow for easily comparing
data and avoid any drop out during the period
of study, beside that the age range ensures
healthy and normal physiological bone
remodelling processes.

Absolute anchorage during en masse
retraction got the privilege for our anchorage
design during the study depending on the type
of forces exerted during retraction and
emphasized by Ye Zhu 1, [26] who revealed
the effect of En-masse retraction on lingual
bone and extrusive forces on the incisors and
distal forces on the canines.

The best orthodontic treatment depends
a lot on how well the clinician can predict and
control how the teeth move by using a well-
known force system on the teeth. It is very
important to find out where the centre of
resistance of a tooth or teeth is so that you can
better understand how the teeth move under
different levels of force.[27] according to A-
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Ra Jo et al who reveal the best position for
retraction is the 6 mandibular anterior teeth
[28] we utilized a long hook between the lower
central incisor and lower canine as The centre
of resistance was 13.5 mm apical the incisal
edge of the mandibular central incisors, and it
was 8.5 mm distal the incisal edge of the
mandibular central incisors in the anterior-
posterior direction.

In our study, after space closure has
finished vertical bone height was measured
with the aid of a linear measurement tool on
the CBCT software and then compared with
initial measurements that have been taken and
revealed that lingual bone significantly moved
from its original site under the effect of En
masse retraction which was in accordance with
Q. Sun et al.,2021 [29] who concluded that
anterior alveolar bone width and height
frequently reduced after orthodontic retraction
while the alveolar bone height increased
significantly on the labial side of the maxilla
and decreased significantly on the lingual
side of the maxilla and mandible, Edyta
Kalina et al 2022 [30] also reported that bone
loss was larger on the lingual side of the
incisors. The outcomes for adult patients were
comparable. The thickness of the alveolar bone
was reduced following proclination (total bone
thickness) in both growing and non-growing
patients, as well as a retraction (lingual and
buccal) of the lower anterior teeth in the
growing  group, Mandibular  incisor
proclination or retroclination increased the
distance between the CEJ and the marginal
bone crest 31-34 according to Guo et al who
concluded that alveolar bone height and
thickness, especially at the cervical level,
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decreased during both labial and lingual

movement of anterior teeth [35] these results
can be explained according to the
biomechanical diagram of using miniscrews for
extraction as explained by R. Nanda et al 2005
(36) Due to the relative position of the
retraction force to the estimated anterior
segment Center of resistance, there is an
anti clockwise moment on the lower anterior
segment. This moment is impacted by the
rigidity of the main arch wire as well as the
amount of its use within the bracket's slot
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