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ABSTRACT

In orthodontic treatment plan of severe crowding requires first premolars
extraction and retraction of canine into extracted space, and patients in this group often have thin
labial bone plate especially canines are prone to have dehiscence or fenestration during
retraction. Therefore, corticotomy assisted orthodontic combined with augmentation grafting can
create greater alveolar volume which eliminate bony dehiscence and fenestration and
simultaneously accelerate tooth movement. However, factor that mainly effects tooth movement
by sliding mechanic is friction. Self-ligating brackets have been claimed to generate lower friction
but the benefit to facilitate tooth movement is still controversy. Objective: To compare the
efficiency of maxillary canine movement between low friction bracket and conventional brackets
in corticotomy-assisted orthodontic patients. Research methodology: The study was performed
in 9 patients with skeletal class I and dental class I malocclusion with severe crowding who
undergone first premolars extraction and corticotomy at maxillary canines area. All patients were
randomly placed conventional bracket on one canine and a low friction bracket on another side.
After leveling and aligning until 0.018 inches stainless steel, c-chain with 150 g were used to
retract canines and impression were taken for study models every month until obtained proper
position. Lateral cephalograms were taken at the beginning and the end of experimental periods.
Wilcoxon signed-ranks test was used to compare difference between two groups. Results: The
result showed that in the low friction bracket group the rate of maxillary canine movement was
1.62 + 0.27 mm/month and the canines were distal tipping 11.66 + 5.01 degree and distopalatal
rotation  9.44 £+ 5.50 degree. In the conventional bracket group the rate of maxillary canine

movement was 1.37 + 0.39 mm/month. and the canines were distal tipping 13.27 + 5.71 degree
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and distopalatal rotation 9.22 =+ 6.07 degree The rate of maxillary canine movement , distal
tipping and distopalatal rotation between 2 groups were not significantly difference (p>0.05) .
Conclusion: The rate of canine movement canine tipping and rotation were similar in

corticotomy-assisted orthodontic patients with both low-friction and conventional brackets
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CHAPTER 1

INTRODUCTION

Background and rationale

In part of conventional orthodontic treatment, patient who had severe crowding of
anterior teeth often required premolar extraction and retraction of canine into extracted spaces.
Garib et al.' studied about alveolar bone morphology under the perspective of the computed
tomography reported that from the axial section of the maxilla the labial bone plate is very thin,
especially permanent canines were thinner compared to the other maxillary teeth, when canine was
retracted in case of inadequate bone support like in ectopic or severely displaced canine undesirable
side effects such as bone loss, dehiscence, fenestration and gingival recession may occur. Chung et
al.” found that the result of prolonged treatment in an adult despite extraction of four premolars
were loss of a marginal alveolar bone and root exposure occurred during canine retraction when
the root of a canine was being retracted on an arch wire by conventional methods. This is due to
resorption of the labial alveolar bone caused by friction between the root surface and the alveolar
bone.

To reduce risk from these complications and meet the patient’s demand for short
treatment time, surgically-assisted orthodontics such as corticotomy should be considered. Wilcko
etal.”* have noted that orthodontic tooth movement is accelerated by the increase of bone turnover
and decrease of bone density because osteoclasts and osteoblasts are increased by a regional
acceleratory phenomenon (RAP), they also developed the newly effective technique called
Periodontally Accelerated Osteogenic Orthodontics (PAOO) or Accelerated Osteogenic
Orthodontics (AOO) and claimed that decortications combined with augmentation grafting created
greater alveolar volume which eliminated bony dehiscence and fenestrations. Nowadays,
corticotomy- facilitated orthodontic treatment is widely known as rapid and effective technique
used for accelerate tooth movement’ . In addition, other factors that may effected treatment time

are timing of treatment, distance of tooth movement, technique employed, extraction or non-



extraction treatment’ and factor that mainly effected canine movement by sliding mechanics was
friction .

Self-ligating brackets has been used in orthodontics since 1935 and gaining
popularity in recent yearle'H. From previous studies, self-ligating brackets produced lower friction
when compared with conventional brackets " The benefit of low friction bracket systems may
facilitate tooth movement in sliding mechanics.

Many previous studies showed that self-ligating brackets required an average
lower treatment time and fewer appointments than conventional brackets 0 Despite self-ligating
brackets were claimed about their advantages , but evidence were still lacking #,

At present, many orthodontists expect to develop the faster technique in
orthodontic tooth movement. However, the comparative studies of low friction brackets and
conventional brackets are still controversy and studies of corticotomy-assisted orthodontics are
almost in case reported. The study about rate of canine movement between low friction brackets
and conventional brackets in corticotomy-assisted orthodontics patient has not been documented.

This study was therefore undertaken.

Review of literatures

Self-ligating brackets

History and development of self-ligating brackets

Self-ligating brackets were first described by Stolzenberg in 1935"%and have long
time existed in orthodontics. Some early self-ligating brackets were Russell Lock, Forestadent
Mobil-Lock, Ormco Edgelok, Orec SPEED, and Activa. At the present time, some well-known

10, 12, 14
. There were 2

self-ligating brackets are Damon, Smart Clip, Speed In-Ovation R and Time
main categories of self-ligating brackets; active and passive types, divided by their manner of
closure. The active type have an active clip that press against the archwire for angulation and

rotational control. The example of active self-ligating bracket were SPEED (Strite Industries,

Cambridge, Ontario, Canada) In-Ovation (GAC International, Central Islip, NY), , and



Time(Adenta, Gilching/Munich, Germany). Another type of self-ligating brackets were passive
self-ligating brackets that have a slide so it can be closed which does not compressed on the
archwire, The example of 2 popular brands for passive self-ligating bracket were SmartClip (3M

Unitek,Monvoria, Calif) ,and Damon(Ormco, Glendora, Calif)™.

The study about friction

Friction is defined as the resistance to motion when one object moves against to
another. During orthodontic tooth movement when brackets which bonded to the tooth were move
against to the wire, friction that occurred at the bracket-wire interface may resist the proper of force
levels in the surrounding tissues. Therefore, hard and soft tissue response may have advantages
from a decrease in frictional resistance. From previous study, it has been proposed that
approximately 50% of the force applied to slide a tooth is used to overcome friction. Other factors
that affect frictional resistance include archwire dimension and material, saliva, contact angle of

5

the wire and the bracket, and ligation mode” >, From many studies, an agreement was found

among the reviewed studies that self-ligating brackets produce lower friction compared with

15, 25, 29-40

conventional brackets when coupled with small round archwires . Although self-ligating

brackets produced less friction, however, friction increased as the archwire size increased 13,29, 38,40
2, According to the differences in friction between passive and active self-ligating brackets, many
studies”™ > ** revealed that the passive group generated a lower friction when compared with the
active group. Steel self-ligating brackets were also reported to show lower friction compared with

. 25, 29-30, 39-40
polycarbonate and ceramic brackets .

Treatment efficacy of self-ligating system

A study of treatment efficiency by Harradine" found that in the self-ligating group
or Damon group spent 4 fewer visits and 4 months shorter treatment times The opening and closure
of the bracket were significantly faster in self-ligating group than with conventional group. Both
types of brackets can equally reduced occlusal irregularity. Eberting et al.”' studied about the intra-

practitioner differences found that in Damon SL cases an average reduction in treatment time of 7



months (from 30 to 25) and seven visits (from 28 to 21) and better ABO occlusal regularity score
were improved in self-ligating bracket group than the conventional group. These studies confirm
an aspect of clinically improvements in treatment efficiency with passive self-ligating brackets. The
more recent bracket types would be expected to show still better treatment efficiency. However,
there seems to be controversy among other studies. Hamilton et al.” reported that active self-
ligating brackets appear to offer no obvious benefits in treatment time, number of visits, and chair
time spent in initial alignment over conventional brackets. The occurrence of debonded brackets
and other emergency visits were significantly higher in patients treated with active self-ligating
brackets. Scott etal.” reported that Damon3 was not effective than conventional ligated preadjusted
brackets in initial or overall rate of lower incisor alignment while Pandis et al.” also found that no
significant difference in the treatment time to correct mandibular crowding between self-ligating
and conventional brackets . However, for an irregularity index value <5, self-ligating had 2.7 times
faster correction. Even though at this time this conclusion is unproven this is an interesting topic

for further studies.

Corticotomy-Assisted Orthodontic Treatment

Historical background

Corticotomy, or the intentional injury of cortical plate of alveolar bone, this
technique was described in 1892 as a surgical approach to correct malocclusion with incisions to
the cortical alveolar bone to splint teeth into new positions, received attention when a series of
articles describing different approaches toward treating orthodontic patients was published by Kole
in 1959%, corticotomy was reintroduced as a surgical procedure to facilitate subsequent orthodontic
treatment penetrating the buccal and palatal cortical layers at different points while leaving the
spongiosa intact. Kole explained that this method used to move teeth faster than usual, leading to a
shorter orthodontic treatment period because the teeth are moved together with the bone block.
Following Kole’s success, Suya 1991" performed treatments using corticotomy on more than three
hundred post-adolescent and adult Japanese patients. However, Suya replaced the supra-apical

osteotomy, which was used by Kole, with a corticotomy. He also proposed that the vertical cuts



should begin 2-3mm below the alveolar crest to maintain the vascular supply and prevent
intraosseous ischemia and necrosis. Based on his clinical observations, Suya reported that 69% of
the time, comprehensive orthodontic treatment was completed within 127 days. Like Kole, he
insisted that this technique dramatically reduced treatment time because the resistance in the
cortical bone was removed by the surgical procedure, thus allowing the band of less-dense
medullary bone surrounding the teeth to be moved en block.

On the other hand, Wilcko et al.”* have noted that orthodontic tooth movement
is accelerated by the increase of bone turnover and decrease of bone density because osteoclasts
and osteoblasts are increased by a regional acceleratory phenomenon (RAP) that first described by
Frost HM in 1989", who found a relationship between the intensity of response in the healing
process and the amount and severity of corticotomy, consequencely, the bone turnover were
accelerated at the surgical region, this namely as the “ Regional Acceleratory Phenomenon ” or
RAP. The RAP is a local response of tissues to noxious stimuli by which the remodeling process
was faster acceleration, the number and activity of osteoclast and osteoblast were increased. This
response varies directly in intensity, duration size and magnitude of the stimulus. The duration of
RAP depends on the type of tissue, and usually exists for 4 months. This phenomenon causes bone
healing to occur 10-50 times faster than normal bone turnover.

The Wilckodontics, AAO or PAOO were the similar technique to conventional
corticotomy except that the lines and points of decortication is performed over all of the teeth that
intend to be moved. Furthermore, a degradable bone graft is placed over the surgical areas to
augment the bone during tooth movement. After a healing period of one or two weeks, orthodontic
tooth movement is started and then followed up using a faster rate of activation at two week

intervals.
Corticotomy-assisted orthodontic treatment to accelerate canine movement
Corticotomy was used to facilitate orthodontic tooth movement and to overcome

some shortcomings of conventional orthodontic treatment, such as the long required duration,

limited envelope of tooth movement and difficulty of producing movements in certain directions.



Mostafa et al.”’, 2009 study about orthodontic tooth movement aided by alveolar
surgery in beagles showed accelerated canine movement by corticotomy. In clinical study, Aboul-
Ela et al. 53s‘cudy about miniscrew implant-supported maxillary canine retraction with and without
corticotomy-facilitated orthodontics found that on the corticotomy side rate of canine retraction

was significantly higher on the corticotomy than the control side by 2 times during the first 2 months

Limitations

Patients with active periodontal disease or gingival recession are not good
candidates for corticotomy. Wilcko et al. 2009 ) report that the AOO treatment has been performed
successfully on healthy adolescents and adults. Many situations may, however, be potentially
problematic and include, but are not limited to, patients who have been on long-term corticosteroid
therapy and may have devitalized areas within the bone and as such are not good candidates for the
treatment. Patients who are taking any of many medications that slow bone turnover are likely not
suitable for this treatment. Bisphosphonates can have a half-life exceeding a decade, and even after
cessation of therapy these patients are not candidates. The nonsteroidal anti-inflammatory drugs
are prostaglandin inhibitors, and their usage will lead to decreased osteoclastic activity. The use of
nonsteroidal anti-inflammatory drugs in the amount needed for pain control should be avoided
during the active treatment, but nonsteroidal anti-inflammatory drug analgesics can be prescribed
for the first week after surgery. Any pre-existing oral infections should be resolved before
treatment. Retaining teeth with unresolved endodontic problems can be especially problematic and

must be avoided.



Conceptual framework
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Objectives

1. To compare rate of maxillary canine movement
2. To compare the change in amount of maxillary canine angulation

3. To compare the change in amount of maxillary canine rotation

Hypothesis

The efficiency of maxillary canine movement between low friction brackets and conventional

brackets are not significantly different.

Significance of the study

This technique combined corticotomy and low friction brackets will be able to

move the canines faster and more effective and minimize treatment time for orthodontics patients



CHAPTER 2

RESEARCH METHODOLOGY

Population and sample

This study was approved by Ethics committee on human experimental of Faculty
of Dentistry, Prince of Songkla University. The population for this study was defined as patients
who intended to receive orthodontic treatment at orthodontic clinic in the Faculty of Dentistry,
Prince of Songkla University. during year 2009 to 2012. Nine cases were selected by consecutive
sampling

Inclusion criteria

—_

Age at the beginning of treatment between 18-30 years
2. Skeletal class I, dental class I malocclusion with severe
crowding (Little’s irregularity index > 7)
3. Patients require therapeutic extraction of upper 1” premolar in treatment plan
4. All patients had inadequate bone support in upper canine-premolar area
5. Healthy patients
5.1 No allergies or medical problems especially uncontrolled
osteoporosis or other bone diseases
5.2 No long-term use of medications such as anti-inflammatory,
immunosuppressive, bisphosphonates or steroid drugs
5.3 No active periodontal diseases

5.4 No signs and symptoms of temporomandibular disorders

Exclusion criteria

1 Active periodontitis or diseased periodontal tissues
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2 Uncontrolled osteoporosis or other bone diseases
3 Long-term use of medications that are anti-inflammatory, immunosuppressive
steroid or bisphosphonates
4  Unable to have continuous treatment
All of patients were informed about the objectives of the study, propose surgical
procedure, detail advantages and disadvantages of the procedure, and the consent form were signed

for participating in this study.

Materials and methods

1. The impressions and the lateral cephalometric radiographs were taken for
initial record

2. Each subject was randomly placed a 0.022-inch slot conventional bracket
(pre-adjusted edgewise brackets; Mini Twin™ Roth brackets, Ormco
Corporation, Glendora, Calif.) on one canine and a 0.022-inch slot low friction
bracket (passive self-ligating bracket; Damon 3MX™ system, Ormco
Corporation, Glendora, Calif.) placed on the other with the left or right side using
a randomization sequence (Fig. 2), brackets were placed in all teeth except
incisors, second molars were bonded with buccal tubes. Brackets prescriptions
were used following manufacturer recommendations. A polyvinyl-siloxane
impression (Silagum™ putty soft, DMG, Hamburg, Germany) of the canines with
their respective brackets were made to act as a matrix should bracket failure occur

in order to facilitate re-bonding in the original bracket positi0n54.

Fig. 2 The maxillary canines were randomly place with 2 bracket types
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3. 0.012” NiTi arch wire and temporary anchorage devices or TADs

(AbsoAnchor™ system, Dentos Inc., Daegu, Korea) were placed 1 week prior to

surgery. The locations of TADs placement were between second premolar and

first molar” and the height level at 5 mm from the bracket slot.

4. The patients were refered to oral surgery clinic for upper first premolars

extraction and alveolar decortications at maxillary canine(s) area and bone grafted.

The surgical procedure were performed following these stepsS’ 3

a. After local anesthethic injection, premolars were extracted and
mucoperiosteum flap were made along the buccal and labial mucosa of
upper canine and premolar areas (Fig. 4a)

b. Vertical cuts were made along the interradicular space, midway between
the root prominences in the alveolar bone. This groove extends from a
point 2-3 mm below the crest of the bone and the horizontal decortications
were made 2 mm. below the apices of the teeth and alveolar crest. (Fig.
4b) Dot decortications were made across premolar and canine area with
the proper size of round carbide burs the decortication were not
performed in case of bone thickness were less than 1-2 mm. that

previously evaluated by CBCT before surgery to ensure no damage to the

radicular surface.

Fig. 3 Demineralized freeze dried bone allograft



12

c. Bone grafting (Demineralized freeze dried bone allograft; DFDBA) (Fig.
3) and autogenous bone (from decortications procedure) were filled to the
corticotomy site. (Fig. 4¢)

d. Flap repositioning and suturing were made using a vertical double
mattress technique with non-resorbable sutures, the sutures are left in

place for 2 weeks for epithelial re-attachment.(Fig. 4d)

Fig. 4 Shows surgical procedures; a) Flap incision b) Decortication

¢) Bone grafted and d) Suture

5. Two weeks after alveolar decortications, upper arch were leveling and
aligned with 0.012” NiTiand 0.016” NiTi for 1 month. After that, 0.018”stainless
steel wire were placed and canine retraction started with 150 g of force™ along the
by c-chain (Continuous chains Bobbin, 3M Unitek™, Monrovia, USA) used
between canine brackets and TADs. (Fig. 5)

6. The patients were activated every 2 weeks and impression were taken for

study models every month until 3 months



13

Fig. 5 Canine retraction was performed by c-chain used between canine brackets and TADs.

7. After 3 months, data records were taken including
- Lateral cephalometric radiograph

- Impression upper and lower teeth.

The measurement of the changes of canines

The impression were taken before canine movement (T,), 1 month (T,), 2 months

(T,) and 3 months (T,) after movement for the reference models

Canine movement

The movement of the canines were performed directly on the dental casts. An
acrylic palatal plug fabricated from acrylic with reference wires (0.018-inch stainless steel)
extended to the cusp tips of canines was made for each maxillary arch. (Fig. 6)This plug could
thus be transferred from initial cast to the final cast on the same patient that allowed for direct
observation of the amount of canine movement™ . Measurements were performed with a digital
caliper by the same investigator.

The amount of monthly movement were measured by calculating the differences
between sequential measurements (T,~T,, T,-T,, T,-T;) The total amount of movement were
considered to be the difference between the values of T, and T,. The mean monthly movements
(rate of canine movement) were obtained by dividing the total amount of movement by number

of evaluations.
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Fig. 6 Measurement of canine movement at a) Before canine movement (T,) and
b) 3 months after canine movement (T,)

Canine rotation

The rotation of upper canines were measured by scanning models with the same
scanner and the rotational angle are the angle formed between the line passing through the midpoint
between fovea palatine and third rugae and a line passing through the mesial and distal contact points

of the canines. (Fig. 7) Metal ruler were placed in order to check magnification

s

b T T T T T T T T T mhﬁhn!ﬂ_uhnhr ittt

Fig. 7 Measurement of rotational angle.

The canine rotations were considered to be the difference between the angular

values of T, and T,. The rotation measurements were taken with a protractor.
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Canine angulation

The lateral cephalometric radiographs were taken with jigs made of 0.016 x 0.022
inch stainless steel wire inserted in the vertical slots of the canine brackets. Maxillary canine
angulation were defined as the angle formed by the intersection of the SN line and a line extending

from the jig placed into the vertical slots of each canine. > (Fig. 8)

Fig. 8 Canine angulation were the angle formed between the canine reference jig

and the SN plane (degree)

Reference points
- S (Sella): The center of sella turcica.
- N (Nasion): The most anterior point of frontonasal suture in midsagittal
plane
Reference planes

- SN plane: The line passing from S to N
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The tipping of canines were the difference between the angular parameters measured

on the initial and final lateral cephalometric radiographs (T,-T,) (Fig. 9)

Fig. 9 The lateral cephalometric radiographs with the reference jigs at a) TO and b) T3
Statistical analysis

The models and lateral cephalometric radiographs were measured and compared
between initial and final data. From Shapiro-Wilk test found that data were suitable for non-
parametric analysis. The differences of canine movement between the low-friction side and the
conventional side were evaluated by Wilcoxon signed-ranks test with significant level of 0.05

The reproducibility of the measurements of dental model and radiographs were
assessed by calculating method error from the difference between two measurements taken at least

4 weeks apart. The measurement error was calculated from the formula of Dahlberg:
Method error = \ 2d’/2n

d: The difference between duplicated measurements

n: The number of double measurements
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The error in this study was found to be lower or equal 0.5 millimeters and degree
Intra-observer reliability of the measurement was calculated by intra-class correlation with

significant level at p < 0.05.
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CHAPTER 3

RESULTS

A total of 18 extraction sites from 9 patients were compared. There were 3 males
and 6 females Table 1 showed the sex and age of all subjects at the start of treatment. Their mean

age at the start of the treatment was with average age at 18.7+ 1.0 years .

Table 1 Sex and age at the start of treatment of all subjects

Subjects n mean (year) SD
Female 6 18.8 1.3
Male 3 18.6 0.5
Total 9 18.7 1.0

n, number of subjects; SD, standard deviation

Magnification and measurement error analysis

18 models and cephalometric radiographs were re-measurement and retraced. The
random measurement error (ME) was calculated according to Dahlberg’s formula. The linear
measurement error was found to be less than 0.4 mm., while the angular measurement error was
less than 0.3°. Interclass correlation coefficient showed no significant difference between two

series of measurements. So, the method was found to yield sufficient reliability.

The measurement and statistical analysis of canine movement

Pretreatment data of canine angulation and rotation were demonstrated in Table 2

. There were no significant different between 2 groups (p>0.05)



Table 2 Mean + Standard deviation of the canine angulation and rotation before treatment

Compare the parameters at T, Angulation (°) Rotation(°)
Low-friction group 89.83 £ 8.19 31.33 £8.55
Conventional group 93.61 +7.54 30.44 £7.77
P-value 0.149 0.953

The canine movement

19

Table 3 showed the distance of canine movement between low-friction bracket and

conventional bracket in 3 months period. (TO to T3). The mean of total canine movement in low-

friction group was 4.87+0.81 mm. and the mean of total canine movement in conventional group

was 4.09+1.21 mm. There were no significant difference between 2 groups (p>0.05)

Table 3 Mean + Standard deviation of the distance of canine movement between low-friction

bracket and conventional bracket in 3 months period

Bracket Types Accumulative distance of canine movement (mm.)

(n=9) T0 T1 T2 T3
Low-friction 0 1.41+0.64 2.87+1.16 4.87+0.81
Conventional 0 1.42+0.77 2.78+0.92 4.09+1.21
P 0.953 0.859 0.139

The rate of canine movement in 3 months period was shown in Table 4. The rate

of canine movement in low-friction bracket group at T1, T2 and T3 were 1.41 + 0.64 mm., 1.46 +

0.92 mm. and 2.00 £ 0.89 mm. respectively, and the rate of canine movement in conventional

bracket group were 1.42 + 0.77, 1.10 + 0.56 and 1.20 £ 0.79 respectively. The difference of the

rates of canine movement between groups in T1, T2 and T3 were not statistically significant at p-

value<0.05. The mean rate of canine movement of the low friction bracket group was 1.62 + 0.27



mm/month and the mean rate of conventional bracket was 1.37 + 0.39 mm/month.  There

no significantly difference between 2 groups at p-value<0.05.

Table 4 Rate of canine movement between low-friction bracket and conventional bracket in 3

months
Rate of canine movement (mm/month) Mean rate of
Bracket type canine movement
T1 T2-T1 T3-T2
in 3 months
Low-friction 1.41 +0.64 1.46 +0.92 2.00 +0.89 1.62 +0.27
Conventional 1.42+0.77 1.10 £ 0.56 1.20+0.79 1.37 +£0.39
0.92

P 0.96 0.57 0.64

The canine tipping
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was

The mean change of canine angulation before and after canine retraction (canine

tipping) in low-friction group were 11.66° +5.01 degree and 13.27° &+ 5.71degree in conventional

group. No statistically different of angulation change between 2 groups (p>0.05)

Table 5 Canine tipping between low-friction bracket and conventional bracket before and after

canine movement

Canine tipping (degree)
Bracket type
TO T3 TO0-T3
Low-friction 89.83°+8.19 78.16° £ 8.98 11.66° £ 5.01
Conventional 93.61°+7.54 80.33°+7.12 13.27°+5.71
p 0.553
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The canine rotation

The mean change of rotational angle before and after canine retraction (canine
rotation ) in low-friction group were 9.44°+ 5.50 degree and 9.22° + 6.07degree in conventional

group. No statistically different of rotational change between 2 groups (p>0.05)

Table 6 Canine rotation between low-friction bracket and conventional bracket before and after

canine movement

Canine rotation (degree)

Bracket type
TO T3 TO0-T3
Low-friction 31.33°+£ 8.55 21.88°+£6.23 9.44°+ 5.50
Conventional 30.44°+7.77 21.22°+7.10 9.22°+6.07
p 0.722
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CHAPTER 4

DISCUSSION

In this study, patient’s characteristic was skeletal Class I, dental Class I with
severe crowding that prone to have dehiscence and fenestration before during or after orthodontic
treatment especially at canine areas. In some case, dehiscence or fenestration can be seen from cone
beam computed tomography (CBCT) or during surgical approach. (Fig. 10) Although conventional
orthodontic mechanic could be done, undesirable side effects such as bone loss, dehiscence,
fenestration and gingival recession may occur. Corticotomy-assisted orthodontics with bone graft
is the recommended option. According to Wilcko et al., this technique not only increase bone

volume but also accelerated tooth movement.

Fig. 10 Fenestration at labial surface of canine root can be seen during surgical exposure or from

cone beam computed tomography

There was another possible way to reduce friction during canine movement
besides corticotomy. The properties that influence resistance to sliding are of great interest in
orthodontic community because lower resistance to sliding could lead to increased efticiency and
possibly shorter treatment times. Self-ligating bracket that have been proven to produce lower
friction than conventional bracket may benefit to facilitate tooth movement in sliding mechanics.

From the previous clinical studies about self-ligating brackets and conventional brackets are still
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controversies, the study in the leveling stage among non-extraction patients with mild mandibular
crowding. Scott et al., 2008 and Fleming et al., 2009 found that self-ligating bracket was no more
efficient than conventional ligated preadjusted brackets in initial or overall rate of mandibular
incisor alignment but Pandis et al., 2007 reported no significant difference in the time required to
correct mandibular crowding was found between the 2 groups. However, for an irregularity index
value <5, self-ligating had 2.7 times faster correction. In extraction patient, Few clinical studies
have compared space closure with self-ligating and conventional brackets. Burrow in 2010 found
that the retraction rate is significantly faster with the conventional bracket, the mean rate of
conventional bracket was 1.17 mm. For the Damon bracket it was 0.9 mm. and for the SmartClip
bracket it was 1.10 mm. However, the study of Mezomo et al.”, 2011 in rate of canine retraction
between self-ligating brackets and conventional brackets found no significant different between
two groups. (Table 7)

The purpose of this study was to compare the rate of maxillary canine movement,
canine tipping and rotation between low friction brackets and conventional brackets in corticotomy-
assisted orthodontics patients. The author assumed that low friction brackets can move canine
faster and more effective than conventional brackets.

The individual variations were controlled by split mouth design, the initial
angulation and rotation of canines were not statistically different. Age range of patient was narrow.
However, other factors could affect the rate of tooth movement were tooth size, tooth length,
occlusal force that should be controlled to decreased these variations.

The results demonstrated that the distance of canine movement between low-
friction bracket and conventional bracket were no significant difference. The different in distance
of canine movement may affect the tipping and rotation of canine, in accordance with this study,
there were no significant different of canine tipping and canine rotation between 2 groups.

There were no significant difference in rate of canine movement between self-
ligating brackets and conventional brackets; the rate of tooth movement was ranging from 1.37 to
1.62 mm/month, when compare with previous study found that the rate of canine movement was
0.84 to 0.90 mm/month. The rate of canine movement in this study was higher than previous study
because this study was performed in corticotomy-assisted orthodontic patients that the rate of tooth

movement was higher than the conventional method. When compare with the study in corticotomy-
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assisted patient, Aboul-Ela et al.”, 2011 evaluated canine retraction with and without corticotomy-
assisted found that rate of maxillary canine retraction in corticotomy side was 0.89-1.89 that nearly
to the rate of canine movement in this study. The rate of canine movement in corticotomy-assisted

orthodontic combined with low-friction bracket was not higher than corticotomy alone.

Table 7 Comparing rate of canine movement between low friction brackets and conventional

brackets from previous studies in sliding mechanic

Rate of canine movement
Study Force Force (mm./month)
Wire size
design | application | magnitude Low-friction | Conventional
bracket bracket
This Split- | Elastomeric 150 g. 0.018” 1.62+0.27 1.37+0.39
study, mouth chain Stainless
2013 steel
Burrow, | Split- | Retraction 150 g. 0.018” 0.9+0.24 1.17+0.28
2010 mouth spring Stainless
steel
Mezomo | Split- | Elastomeric 150 g. 0.018” 0.90 £ 0.29 0.84 +£0.21
,2011 mouth chain Stainless
steel

According to Profitt and Fields™ brackets width play an important role in control
of angulation space closure by sliding mechanic, greater bracket width was desirable, wider bracket
has smaller contact angle and thus was better control tooth angulation during sliding along the
archwire. (Fig. 11). Even though, width of low-friction bracket was narrower than conventional

bracket, canine tipping in both group were not significantly different.
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Fig. 11 Schematic shows advantage of wide bracket. Wider bracket has smaller
contact angle and thus is better for sliding. Wider bracket has greater

moment arm and better control of angulation26.

Rotation of the upper canines during sliding mechanics was minimized with self-
ligating brackets than conventional group in the study of Mezomo in 201 1, However, In this study
, the degree of rotation were not significantly different (Table 8)

Beside the factors that previously mentioned. The direction of force, wire size and
corticotomy procedure may be affect this result, the vertical height of TADs were controlled in the
same level to produce the similar force direction. The small round wire used in this study was smaller
than the slot size so the friction could be lowered due to the wire was not fit to the slot of bracket
on both side, and especially the consequence of corticotomy that cause transient osteopenia, bony
resistance were reduced and the effect of this phenomenon may strongly influenced than the effect
of friction between wire and bracket interface.

In term of anchorage preservation, in this study the posterior teeth were not used
as anchorage for canine retraction but other study about anchorage loss found no anchorage loss,

no significant reduction in the crest bone height and no marked apical root resorpti0n57.
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Table 8 Comparing canine rotation between low friction brackets and conventional brackets from

previous studies in sliding mechanic

Canine rotation (degree)
Study Force Force Wire
design | application | magnitude size Low-friction | Conventional
bracket bracket
This Split- | Elastomeric 150 g. 0.018” | 9.44+5.50 | 9.22+6.07
study, mouth chain Stainless
2013 steel
Mezomo, Split- | Elastomeric 150 g. 0.018” 9.15+498 | 12.27+3.45
2011 mouth chain Stainless
steel

Limitations and suggestions of the study

1. There were only 9 patients participated in this study, Increasing the sample size
probably produce reliable result.

2. Patients with severe crowding usually had thin labial alveolar bone especially in canine
areca. Numbers of decortication on both side could not be controlled because,
decortications should be avoided in this area to prevent damage of root surface.

3. Long term effect after canine movement should be evaluated, this study was conducted
in 3 months that remodeling of alveolar bone were not completed, the change of
dehiscence and fenestration after treatment and the alveolar bone change in canine area

should be observed.
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CHAPTER 5

CONCLUSION

In 3 months period of this study, the following concluded that in corticotomy-
assisted orthodontic patients who had skeletal Class I, dental Class I with severe crowding
1. The rate of canine movement by sliding mechanic were similar in low-
friction brackets and conventional brackets.
2. Tipping and rotation of canine during retraction were similar in low-

friction brackets and conventional brackets.
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