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Cleidocranial Dysostosis

Wipapun Ritthagol* Danaiya Supakanjanakanti** Thongchai Nuntanaranon***

Abstract

Cleidocranial dysostosis is a rare congenital autosomal dominant disorder which affects the development
of bone and teeth. The major skeletal feature is hypoplastic or clavicle aplasia. Due to the clavicle abnormality,
the patients are capable of bringing the humeral head of clavicle close anteriorly together. Moreover, they
usually have jawbone discrepancy resulted from the alter in facial skeletal development. The main dental
conditions are retained primary teeth and also multiple supernumerary teeth, in which lies between the root of
primary teeth and impacted permanent teeth in both maxillary and mandibular arch. The dental approach will
mainly focus on performing artificial eruption of all permanent teeth and correction of the skeletal discrepancy
in order to accomplish optimal occlusion, improving patient’s facial esthetic and offer better quality of life
for the patients. In this case report, two Cleidocranial dysostosis patients treated in Orthodontic clinic, Dental
hospital, Prince of Songkla University were reported with the concern of delayed eruption of permanent teeth.

This article reported the optional treatment protocol used in these patients.

Keywords: Cleidocranial dysostosis, clavicle, delayed dental eruption, artificial eruption
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The Uprighting Spring to Support
an Anchorage During Canine Retraction in
Class Il Division 1 Malocclusion

s a g o a g Q‘
lya¥adl wausaulsal* Jyvda wadna**

Chairat Charoemratrote* Chatchalit Poolsak**

Abstract

Anchorage control in orthodontic treatment is of an important factor to achieve perfect occlusion,
especially in Class Il division 1 malocclusion patients who need all extraction spaces for overjet retraction.
Objective: To study the effectiveness of the uprighting spring to enhance anchorage of posterior teeth during
canine retraction. Materials and methods: 18 subjects (8 males and 10 females, mean age 21 years 7 months)
with the upper first premolar extraction for canine distalization were participated. The anchorage control of upper
posterior teeth was done by ligating the posterior teeth together. The uprighting spring will be placed at the
second premolar of one side randomly (URS) whereas the other side had no uprighting spring (NURS). Canines
were distalized with the force of 150 ¢ for 4 months. Molar movement and rotation and canine movement were
measured directly on study models. The change of molar angulation was evaluated from the cephalograph.
Results: Mean anchorage loss recorded from molar movement in URS and NURS was 0.31+0.18 mm and
0.78+0.35 mm, respectively. Anchorage loss of URS was significantly lesser than NURS (P<0.05), whereas the
amount of canine movement in URS was greater than NURS significantly. There were molar rotation in both
groups but no significant different. Molar forward tipping was found greater in NURS than in URS significantly.
Conclusion: The uprighting spring can enhance anchorage of posterior teeth effectively during canine retraction.
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Introduction

In Class Il division 1 malocclusion patients
who need all extraction spaces for overjet retraction,
maximum anchorage conditions are indicated. In
the maxilla, the extraoral appliances such as head
gear can be applied to support the upper molars;
however, patients’ compliances are limited'. Intra-
maxillary appliances as Nance appliances can be
applied using the palatal shelf to support the molars
but the effectiveness is questionable, particularly
when the palatal shelf is relatively flat”. Transpalatal
arch is another option; however, the prevention can
be only for rotation but not for tipping of the molars’.
However, both Nance appliance and transpalatal arch
need more chair time and more visits for appliance
fabrication and delivering.

Tooth anchorage may be defined as resistance to
movement by using teeth as anchorage. The first way to
enhance tooth anchorage is adding more teeth which
increase more root surface area to resist the reactive
tooth movement®. The more teeth are added into an
anchorage unit, the lesser amount of force received
per unit area along the periodontal membrane. In
extraction cases, many prefer to include the second
molars for additional anchorage and control proposes
during canine retraction.

Another way to enhance anchorage of posterior
segments is tipping the anchorage teeth back by off-
center wire bending to change tooth inclination against
reaction forces during canine retraction. Because of
the off-center bend results in mesial root torque,
mesial displacement of the molar would require
bodily movement of that tooth, resulting in increased
anchorage. This concept is called “the differential
moment (torque concept)” from Begg technique’. The
further studies had been proposed that, by using this
concept, maximum anchorage can be achieved without
adjunctive appliances®”.

Gianelly modified the uprighting spring from
Begg technique to support the anchorage in the
lower anterior teeth during molar protraction in
the bidimensional technique. This technique use
preadjusted edgewise brackets which have vertical

slots®. The principle of the uprighting spring is to create
the moment to tip the tooth forward in wire/slot space.
That is the anchorage preparation against the reaction
force during molar protraction like the differential
moment concept. This same approach is possible to
apply to the posterior teeth to enhance the posterior
anchorage during canine retraction. Moreover, the
uprighting spring can be made easily and immediately
apply in the same visit. It would be of interest to
evaluate the effectiveness of using of uprighting springs

in supporting anchorage for canine retraction.

Obijectives

To investicate the effectiveness of using the
uprighting spring on the second premolar (URS) to
support anchorage of posterior teeth during canine
retraction compared to the other side without the

uprighting spring (NURS).

Materials and methods

Sample selection

This prospective study was performed under the
approval of the Ethics Committee for Human Research,
Faculty of Dentistry, Prince of Songkla University (EC
number: MOE 0521.1.03/749) approved by August 7",
2008. The patients provided consent and participated
in the study. The study was investigated on 18 subjects
(8 males, 10 females) presenting for orthodontic
therapy to the orthodontic clinic, Dental hospital,
Faculty of Dentistry, Prince of Songkla university. The
mean pretreatment age of samples was 21 years 7
months. These samples were selected by random
sampling from the patient pool who met the following
inclusion criteria.

1. The occlusion was Class Il division 1
malocclusion.

2. Upper first premolars would be extracted
during the treatment.

3. The spaces obtained from extraction would
be closed as a moderate anchorage condition.
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4. Patients had no medical history, no congenital
missing (except the third molars), and no periodontal
problem at the beginning of the treatment.

5. No to mild symmetrical arch length discrepancy.

Roth’s prescription preadjusted edgewise
appliances 0.022" slot with were placed from canine
to second molar, whereas 0.018" slot for the incisors.
All the brackets had vertical slots.

The patients’ teeth were aligned and leveled
without the first premolar extraction. Arch wires were
changed until the size of arch wire was 0.016"x0.022"
stainless steel wire (SS) and then, the patients were
referred for extraction of the upper first premolars
before the canines were retracted.

For each patient, split mouth technique was
used. Upper second premolars, first molars and second
molars were included to be an anchorage on both
sides. The leg of the uprighting spring was placed in
vertical slot of the second premolar bracket on only
one side per arch randomly.

The uprighting spring

The uprighting springs (URS) (Fig. 1) in this study
were made of a 0.016" SS placing into the vertical slot
of the second premolar bracket. Before activation,
the arm of the spring was extended passively to the
sulcus, forming a 60 to 70 angle to the base of the arch
wire®. To activate the uprighting spring, the leg of the
spring was inserted through the vertical slot from the
gingival side and hooked the activated arm onto the
main arch wire mesial to the second premolar during
canine retraction (Fig. 2). The springs were adjusted
every month by the investigator to maintain the original
configuration.

(A) (8)
Fig. 1 The uprighting springs.
A. Clockwise rotation

B. Counterclockwise rotation

Chairat Charoemratrote and Chatchalit Poolsak

Fig. 2

The uprighting spring in the vertical slot of the

second premolar before and after hooking

to the arch wire.

The springs in this study were made of 0.016"
stainless steel wire. The length from the circle to the
hook (arm) was 5 mm. The diameter of the circle was
2 mm. The height of the hook was 2.5 mm.

Force application

Canines were distalized with Nickel Titanium
(NiTi) closed coil spring on 0.016"x0.022" SS from
canines to first molars. The main arch wires were
passive through 4 months of the study period during
canine retraction. The force for canine retraction was
150 gram’. NiTi closed coil springs were reactivated
every month to maintain continuous force through
the study period.

Data measurements

Anchorage loss was evaluated on the upper first
molars in 3 aspects

1. Canine and molar movement: The upper
impressions for study model were taken from the
patient immediately before canine retraction [T0] and
4 months after retraction [T1]. These upper study
models from each subject were used to measure the
changes in the position of the upper canines and first
molars (Fig. 3). The measurement was followed the

method used by Lotzof et al'’.

2. Molar rotation: Rotational changes of the
upper first molars were measured from the study
models (Fig. 4) after the method used by Ziegler and

Ingervall'’,

3. Molar angulation: The lateral cephalometric
radiographs were obtained to determine the inclination
of the maxillary first molars. Lateral cephalometric
radiograph was taken at the same times as the study
models. Tooth positional locating devices (wire jigs)
(Fig. 5) were fabricated from sections of 0.021"x0.025"
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Fig. 3 Canine and molar movement.

A. Acrylic jig placing on the palate with 4
extending arms to the cusp tips of the canines
and central pits of the first molars at TO.

B. AtT1, the movement of both canine cusp tip
and molar central pit were compared

referred to the median line.

stainless steel wires. The horizontal portion was
inserted into the slots of maxillary first molars before
film exposure at the start [TO] and the end of the
experimental periods [T1]. The vertical portion of
wire jigs which were bended perpendicularly to the
horizontal portion would be a representative of the
molar angulation. These devices aided in the precise
measurements of angulations of the first molar and in
separating the right and left molars™.

Measurement error

Measurement error was tested in determining
distance of tooth movement, and degree of rotation
and tipping. To reduce method error associated with
the measurement of the study models and lateral
cephalometric radiographs, the examiner was blind to
the study group (URS) and the control group (NURS)
in each model. The study models were measured
randomly.

Ten study models and ten lateral cephalometric
radiographs were remeasured again 2 months later and
these measurements were compared to the mean of

the initial measurements using Dahlberg formula.

2d?
2n

S,::

Statistical analysis

The data was statistically analyzed by using
SPSS software (version 13.0, SPSS, Chicago, lll). The

Fig. 4 Molar rotation measurement. The line
between mesial and distal contact points
of the molar was drawn to measure the
angle with the median line at TO. The same
measurement was performed at T1 to
calculate for the molar rotation compared

to TO.

Fig. 5

Tooth positional locating devices (wire jigs)

means and standard deviations of the changes in all
of the measurements were determined. The Normality
test was used to examine distribution of the results.
We found that the results of this study did not have
normal distribution and a Wilcoxon signed-ranks test
would be used to analyze the differences between
groups at [TO] and within group and between groups
at [T1]. Statistical significance was tested at the alpha
significant level of 0.05.

A total of 36 extraction sites from 18 patients
were compared in this study. There were 8 males and
10 females, ranging in age from 18 to 38 years with
the mean pretreatment age of 21.58 years (SD = +5.68
years).



To evaluate error from measurement, 2 months
after the first measurement, 10 study models and
lateral cephalometric radiographs were selected
randomly. Measurement errors of linear and ansular
measurements were calculated from the difference
between the 2 measurements followed Dahlberg
formula. The results had shown 0.05 mm and 0.03
degree of linear and angular measurement errors
respectively.

Due to the data of this study did not have
normal distribution, non-parametric test was used for
statistically testing using SPSS software. The differences
between the 2 dependent measurements would be

evaluated with a Wilcoxon signed-ranks test at an
alpha significant level of 0.05. Table summarized all
measurement findings on casts and cephalograms for
4 months of canine retraction period. All data were
shown as mean + standard deviations, maximum and

minimum values.

During canine retraction, the differences of molar
rotation, molar angulation, and canine angulation at
[TO] between groups could affect the results of this
study. However, the results showed that there was
no significant difference (P < 0.05) between groups of
molar rotation, molar angulation, and canine angulation

before canine retraction (Table 1).

Table 1. Measurement finding of NURS and URS at [TO]

Measurements Groups Mean Standard Maximum Minimum Significance
deviation
NURS 12.5 3.7 22.5 7
M i N
olar rotation URS 11.5 28 20 6.5 >
Molar aneulation NURS 80.5 3.5 84 71 NS
|
su URS 815 2.1 83 70
Canine angulation NURS 925 4.5 o8 87 NS
§ URS 96.0 3.2 100 90
NS No significant difference
P < 0.05
Table 2. Measurements of the differences between [T1] and [T0]
Measurements Mean Standard Maximum Minimum Significance
deviation (B/W groups)
Anchorage loss (mm.)
NURS 0.78 + 0.35 1.54 0.50 *
URS 0.31 + 0.18 0.63 0.00
Molar rotation (degree)
NURS 2.25 + 1.34 4.50 0.00 NS
URS 2.05 + 1.09 3.00 0.00
Molar tipping (degree)
NURS 1.50 + 0.94 3.00 0.00 *
URS 0.00 0.56 0.50 -1.00
Canine retraction (mm.)
NURS 2.93+ 0.40 3.59 2.27 *
URS 3.20 + 0.32 4.00 2.90

+ Significant difference compared to [T0]
* Significant difference between groups at [T1]
NS No significant difference P < 0.05



Anchorage loss

The amount of anchorage loss of both groups;
for URS, the maximum anchorage loss was 0.63 mm
and the minimum was no anchorage loss. The mean
of this group was 0.31+£0.18 mm. For NURS side, the
maximum anchorage loss was 1.54 mm and the
minimum anchorage loss was 0.50 mm. The mean of
this group was 0.78+0.35 mm (Table 2).

The results were tested with a Wilcoxon signed-
ranks test to compare the differences within group
[T1-TO] and between groups (URS-NURS). The
differences in the amount of forward movement of
the upper first molars between URS and NURS groups
were statistically significant (P < 0.05) (Table 2).

The differences of the amount of anchorage loss
within group, however, were shown the statistically
significant difference of mesial movement of the molars
compared to the initial tooth position on both sides
(Table 2).

Molar rotation

Table 2 described the amount of molar rotation
of both sides after canine retraction for 4 months. We
found that the upper first molars rotated mesiolingually
during canine retraction. The amount of molar rotation
of both groups; for URS side, the maximum molar rotation
was 3 degree and the minimum molar rotation was
0 degree. The mean molar rotation of this group was
2.05+1.09 degree. For NURS side, the maximum molar
rotation was 4.50 degree and the minimum molar
rotation was 0.00 degree The mean molar rotation of
this group was 2.25+1.34 degree (Table 2).

A Wilcoxon signed-rank test shown that, for
within group [T1-T0], the differences of the upper fist
molar rotation were statistically significant of both sides
when compared to the initial tooth rotation (P < 0.05).
For between groups, however, the result of the test
shown that there were no statistically difference of the
upper first molar rotation between the URS and NURS
sides after 4 months of canine retraction.

Molar tipping

Degree of the upper molar tipping was measured
from lateral cephalometric radiograph. The amount of
molar tipping for both groups was shown in Table 2.
The positive value represented mesial tipping of the
upper first molars, whereas the negative value meant
distal tipping of the upper first molars. For URS side,
the maximum molar tipping was 0.5 degree and the
minimum molar tipping was -1 degree. The mean molar
tipping of this side was 0.00+0.56 degree. For NURS
side, the maximum molar tipping was 3 degree and
the minimum molar tipping was 0 degree. The mean
molar tipping of this side was 1.50+0.94 degree.

A Wilcoxon signed-rank test showed that the
change of molar angulation between [T0] and [T1]
were no statistically difference in the URS side. For
NURS side, angulation of the upper first molars at T1
was significantly difference when compared to the
initial molar angulation [TO]. The differences of molar
angulation between groups after 4 months of canine
retraction were also significantly difference (P < 0.05).

Canine retraction

After the upper canines were distalized for 4
months, the amounts of canine retraction for both
groups were shown in Table 3. For URS side, the
maximum canine retraction was 4.00 mm and the
minimum canine retraction was 2.90 mm. The mean
canine retraction of this side was 3.2+0.32 mm. For
NURS side, the maximum canine retraction was 3.59
mm and the minimum canine retraction was 2.27 mm.
The mean canine retraction of this side was 2.93+
0.40 mm. The results were analyzed with a Wilcoxon
signed-rank tests. We found that the distance of canine
retraction in URS side was greater than in NURS side
significantly (P < 0.05) (Table 2).

Table 3 described the rates of canine retraction
and molar movement per month on both sides
(URS and NURS) at [T1]. For URS side, the rate of
canine retraction was 0.8 mm/month and the rate of
anchorage loss was 0.08 mm/month. For NURS side,
the rate of canine retraction was 0.73 mm/month and

the rate of anchorage loss was 0.20 mm/month.
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Table 4 showed the ratio of 1 mm of canine
movement to the amounts of anchorage loss in
both groups. In NURS side, we found that there was
anchorage loss 0.26 mm when canine was distalized
1 mm In URS side, there was anchorage loss 0.09 mm
when canine was distalized 1 mm.

Table 3. Rate of tooth movements per month

Rate of tooth movements (mm/month)

Sides
Canine retraction Anchorage loss
NURS 0.73 0.20
URS 0.80 0.08

Table 4. Theratio of canine movements to the amounts
of anchorage loss

Ratio of canine movement to anchorage loss

Groups . .
Canine retraction Anchorage loss
NURS 1 0.26
URS 1 0.09

Discussion

The objective of this study was to investigate
the effectiveness of the uprighting spring to support
the posterior teeth during canine retraction in Class |l
division 1 malocclusion patients. The uprighting spring
in the vertical slot of the second premolar would tip the
crown distally against the reacting mesial force during
canine retraction (Fig. 6). To obtain the appropriate
force and moment of the uprighting spring against
the reaction force (150 gram), the laboratory study
was designed to investigate the force created from
the different length of the uprighting spring’s arm.
The reaction force acted on the posterior segment
composed of 3 teeth at the bracket level. When force
applied away from the center of mass, the object will
rotate due to moment.

Moment (M) = Force (F) X Distance from center
of mass (D)

Chairat Charoemratrote and Chatchalit Poolsak

=i

Fig. 6

A. The uprighting spring was inserted in the
vertical slot of the premolar

B. After placing the spring to the arch wire,
the premolar was tipped distally.

Similarly, the reaction force did not pass through
the center of resistance of the 3 posterior teeth which
licated together. The center of resistance of the
posterior segment should be at furcation of the first
molar which was about 6 mm from the bracket level.
Therefore, there should be a moment created with
size 900 gm-mm (150 gm x 6 mm). To enhance the
maximum anchorage, the additional moment with the
size 900 gm-mm should be applied in the opposite

direction to the reaction force.

The moment created by the uprighting spring
was affected from the length of arm of the uprighting
spring. The longer of the arm, the larger moment
would be created. But the long arm could obstruct
the movement of the canine and irritate soft tissue of
the patient. We found from our laboratory experiment
that the proper length of the arm was 5 mm which
created moment 1,300 gm-mm after activation. We had
to create the larger moment than 900 gm-mm due to
the deformation of the spring after the activation which
decreased the amount of created moment.

The patients were referred for extraction after
the size of main arch wire reached 0.016"x0.022"
stainless steel. The canines were retracted after
extraction of the first premolars within 2 weeks to
reduce the bone resistance. Diedrich and Wehbein®
recommended that the orthodontic retraction into
extraction sites should be initiated at an early stage
due to lesser bone maturity, broader alveolar process,
and reduced gingival invagination.

The split mouth technique was used in this study
and there were no significantly differences of molar
rotation, molar angulation, and canine angulation



between NURS and URS groups at TO. The effectiveness
of the uprighting spring to support anchorage evaluated
based on how the spring can prevent the first molar
to move, to rotate, and to tip. From our results, the
mean amount of anchorage loss (molar movement)
after canine retraction for 4 months in NURS and URS
were 0.78+0.35 mm and 0.31+0.18 mm, respectively.
The mean difference between groups (NURS - URS)
was 0.47 mm clinically and there was a statistically
significant difference (P < 0.05).

The results of molar tipping in NURS and
URS were 1.50+0.94 degree and 0.00+0.56 degree,
respectively. There was a significantly difference
between groups at P < 0.05. In URS group, moreover,
there was no significantly difference when compared
tipping at [T1] to [TO] in URS group. The mean amounts
of molar rotation were 2.25+1.34 degree and 2.05+1.09
degree in NURS and URS, respectively. There was no
significantly difference of molar rotation within group
and between groups. The amounts of canine retraction
were 2.93+0.40 mm and 3.20+£0.32 mm in NURS and
URS, respectively.

From these results, we can conclude that the
uprighting spring can enhance anchorage of posterior
teeth during canine retraction. Moreover, the results
had shown the effectiveness of the uprighting in the
vertical slot of the second premolar bracket to prevent
mesial tipping of the upper first molar which was the

point of force application during canine retraction.
Even molar rotation in URS group did not significantly
difference from NURS group, the mean and standard
deviation of URS group was less than NURS group.

The results of this study had shown the
effectiveness of the uprighting spring to enhance
anchorage of posterior teeth during canine retraction. It
might be explained based on several reasons. First, the
uprighting spring created the additional moment against
the moment from reaction force. Second, likewise to
the differential moment concept, the uprighting spring
tipped the second premolar distally within the wire/
slot space and increased the resistance to mesial
tipping of the upper first molar from the reaction force.
When the upper first molar could not be tipped during
canine retraction, anchorage loss would be decreased.
Third, from Thurow’s theorizes*, when bracket of the
second premolar tipped against the main arch wire
from moment of the uprighting spring, the frictional
resistance would be occurred. This frictional resistance
might be the additional force to prevent the posterior

segment from mesial movement.

There was no study directly investigated
the effective of the uprighting spring before, so we
compared the effectiveness of the uprighting spring
to other anchorage preparation methods”'*"**which
measured anchorage loss during canine retraction with
the comparable force. Due to the different of study

Table 5. Comparison of anchorage loss between different anchorage preparation methods

Anchorage Anchorage Anchorage Loss
Author (Year) g Duration 9 9
Preparation Loss (mm/month)
Zeigl dl u
(12§9e)r and ingerva Headgear 3.5 months 0.4 mm 0.11
Lotzof et al.' No anchorage ]
. 4 intervals 2.33 mm 0.58
(1996) Preparation
Rajcich and
Differential
Sadowsky” Herentia 7 months 0.5 mm 0.07
Moment
(1997)
Sh k et al.” N l
pack et a anC(? apprance 5 months 1.4 mm 0.28
(2008) (without 7)
Recent study
- NURS Bond 7 only 4 months 0.78 mm 0.20
- URS Bond 7 + URS 4 months 0.31 mm 0.08




duration, we would compare in the rate of tooth
movement per month (Table 5). The comparison
showed the least anchorage loss per month in URS
which is comparable to the use of differential moments

for anchorage preparation’.

In NURS, anchorage preparation was acquired
from bonding the second molar to increase the root
surfaces. The amount of anchorage loss per month
was nearby the result of anchorage preparation by
Nance appliance”.

The amount of anchorage loss per month in
NURS side from this study was less than the results of
the studies which retracted canines without anchorage
preparation'® because of no second molars included
as anchorage as our study.

The results of this study had shown that the
amount of molar rotation in URS was 2.05+1.09 degree.
When compared the amount of molar rotation to
the study of Rajcich and Sadowsky’ which uses the
differential moment to enhance anchorage, they had
shown molar rotation 8.4 degree. We would notice
that molar rotation was the problem of this study.
It might be due to using the round small wire like a
0.016" stainless steel during canine retraction. When
force was applied to teeth, the main arch wire was
not rigid enough to control rotation and angulation
of moving teeth and teeth could bend the main
arch wire. Moreover, the auxiliary wire which used to
apply additional moment to the upper first molars
to counteract the moment of reaction force was also
the small round 0.016" stainless steel wire. When
the auxiliary wire was bended and inserted into the
auxiliary tubes, this small round wire could flip in the
tubes and action of the differential moment would
not be maximized.

The amount of canine retraction on URS and
NURS were 3.20 mm and 2.93 mm respectively. The
mean difference between groups of canine retraction
was significantly difference. Canine on URS side could
move distally more than NURS side. It might explain
that when anchorage loss occurred, the retraction force
was decreased due to the distance between canine
and molar was decreased. So the retraction force on

NURS side would be less than URS side and the amount
of canine retraction would be less than URS side too.

Table 6. Rate of canine movement per month

Rate of canine movement

Studi
vdies (mm/month)

This study
- NURS 0.73
- URS 0.80
Lotzof et al.” 63
(1996) ’
Rajcich and Sadowsky’

0.81
(1997)
Dixon et al.'®

0.81

(2002)

The rate of canine retraction per month of this
study was 0.80 and 0.73 mm/month in URS and NURS
side respectively. These rates were nearby to the
results of the previous studies” ' '* (Table 6).

When we focused on the ratio of canine
retraction to anchorage loss, we found that, from this
study, when canine was moved distally 1 mm, the
upper first molar was moved mesially 0.09 mm in
URS group. This result was coincided with the result
from the study of Rajcich and Sadowsky’ who found
that, with using the differential moment for anchorage
preparation, when canine was moved distally 1 mm, the
upper first molar was also moved mesially 0.09 mm. In
NURS, when canine moved 1 mm, the the upper first
molar would move 0.26 mm. This ratio was better than
the study of Lotzof et al'® which found that, without
anchorage preparation, anchorage loss was 0.41 mm

when canine was distalized only 1 mm.

The uprighting spring was introduced in Begg
technique for root uprighting. It could be made
easily, no time consuming, inexpensive, and no need
of patient cooperation. This study evaluated the
effectiveness of the uprighting spring which had high
potential to support anchorage during canine retraction.
From the results, we found that the rate of anchorage
loss in URS was 0.08 mm per month which coincided to
the rate of anchorage loss in the differential moment
technique. The amount of molar rotation in URS
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group was 2.05+1.09 degree which was better than
8.4+5.67 degree of molar rotation in the differential
moment technique. Moreover, the uprighting spring
could prevent molar tipping during canine retraction
significantly.

URS group also had anchorage loss after 4
months of canine retraction. The rate of 0.08 mm
per month of URS and 0.20 mm per month of NURS,
there are no clinically significant difference, however,
in severe protrusion when all space is need for
retraction, less anchorage loss must be considered. In
clinical application, bonding the second molars and
included into the posterior anchorage unit combined
with using the uprighting spring could enhance the
maximum anchorage during canine retraction. However,
if the absolute maximum anchorage was desired, we
would recommend to applying additional anchorage
preparation methods such as tip back and toe in the
main arch wire to maximized anchorage preparation

during canine retraction.

To apply the uprighting spring clinically from
the results of this study, the need of calculation of
the reaction moment is recommended. To counteract
the reaction moment which depended on the canine
retraction force and the distance from bracket to
center of resistance of the posterior teeth in the axial
dimension, we needed the additional moment which
had a magnitude of moment at least equaled to the
moment of retraction force.

From this study, we found that the force used to
activate the uprighting spring was about 360 g. With this
amount of force, the main arch wire might be bended if
canine retraction was done in the small main arch wire.
When the wire was bended, there was the effect of wire
bending likewise the differential moment technique.
The posterior teeth might be extruded during canine
retraction. If molar extrusion was not indicated, we
recommended the main arch wire of larger or equal
size to 0.016"x0.022" stainless steel wire.

A limitation of this study was that the effectiveness
of the uprighting spring had never been evaluated,;
therefore, maximum anchorage supported from this
spring could not be relied. Moderate anchorage

situation was selected as our criteria instead. The
situation consequently limited the observation time
to be 4 months. However, from the results, we found
that the uprighting spring could provide the maximum
anchorage during canine retraction effectively.
Moreover, the study was not investigated the vertical
and transversal changes of the experimented teeth so
that further investigation is recommended.

Conclusion

The uprighting spring can enhance anchorage
of posterior teeth effectively during canine retraction.

Acknowledgments

We would like to thank the Graduate School and
the Faculty of Dentistry, Prince of Songkla University
for grant support.

References

RN

Egolf RJ, BcGole EA, Upshaw HS. Factors associated with
orthodontic patient compliance with intraoral elastic and
headgear wear. Am J Orthod Dentofac Orthop 1990;97:
336-48.

Chang HN, Hsiao H, Tsai C, Robert WE. Bone-screw
anchorage for Pendulum appliances and other fixed
mechanic application. Semin Orthod 2006;12:284-93.
Bobak V, Christiansen RL, Hollister SJ, Kohn DH. Stress-
related molar responses to the transpalatal arch: A finite
element analysis. Am J Orthod Dentofac Orthop 1997;112:
512-8.

Angle EH. Treatment of malocclusion of teeth, 7th ed.
Philadelphia: White dental manufacturing Co; 1907.

. Begg RP. Light arch wire technique. Am J Orthod 1961;47:
30-48.

Hart A, Taft L, Greenberg SN. The effectiveness of differential
moments in establishing and maintaining anchorage. Am
J Orthod Dentofal Orthod 1992;102:434-42.

Rajcich MM, Sadowsky C. Efficacy of intra-arch mechanics

N

w

S

(6]

o

~

using differential moments for achieving anchorage control
in extracton cases. Am J Orthod Dentofac Orthop 1997,
112:441-8.



10.

O ] Thai Assoc Orthod Vol 12 Nol1 2022

Gianelly AA, Smith JB, Bednar JR, Dietz VS. Asymmetrical
space closure. Am J Orthod Dentofac Orthop 1986;90:
335-41.

Smith R, Storey E. Force in orthodontics and its relation
to tooth movement. Austr J Dent 1952;56:11-8.

Lotzof L, Fine H, Cisneros G. Canine retraction. A comparison
of two preadjusted bracket systems. Am J Orthod Dentofac
Orthop 1996;110:191-6.

11. Ziegler P, Ingervall B. A clinical study of maxillary canine

12.

retraction with a retraction spring and with sliding
mechanics. Am J Orthod Dentofac Orthop 1989;95:99-106.
Erverdi N, Koyuturk O, Kuculleles N. Nickel-titanium coil
springs and repelling magnets: a comparison of two
different intra-oral molar distalization techniques. Bri J
Orthod 1997;24:47-53.

Chairat Charoemratrote and Chatchalit Poolsak

13. Diedrich P, Wehrbein H. Orthodontic retraction into recent

and healed extraction sites. J Orofacial Orthop, 1997;58:
90-9.

14. Thurow RC. Edgewise orthodontics. 2nd ed. St. Louis:

The C. V. Mosby company; 1966.

15. Shpack N, Davidovitch M, Sarne O, Panayi N, Vardimon AD.

Duration and anchorage management of canine retraction
with bodily versus tipping mechanics. Angle Orthod 2008;
78:95-100.

16. Dixon V, Read MJ, O’Brien KD, Worthington HV, Mandall

NA. A randomized clinical trial to compare three methods
of orthodontic space closure. J Orthod 2002;29:31-6.



a o ¢

| Review articles |

LAYONUANUIASINAUNTNNS SUSINSQATUNAU
JouansAoUs:ANMISINGUIVUIAWN LN
AONISUSUSUSIINS:QNNIUKAVINANISONIAU
IruInAOUNTOUWTUNSNUINNAUANSSUY QWU

7 s

IgUw Tmuaiun®

unAQYo

nquenfifgnssudinisgatunduresansieusramiglslniuuuuianizinzas Wundueniignlfediaundvans
Tums$nwgthsnniedued uazanufinunfinnsdndu 1 ldamengueidiimidiuasdoussamalsiniuluaues
uingueniiédsnasioansionansing q densidsuulasmennanizgn dse1vaenndasiunmsuiuzuiansegnaevs
\Annsdniau wazmsgayaaneuessInity vauzindeuivesiiuisnumeiunanssudndty fnqusvasduasunauUiail
iieeasureutiiivesasdeussamielsiniu wavesnguorduiadinguiifiqnssudinsgedunduvesansioussam
wlsniuuutioneanzas densdsundamounansegn uaskavesenguiinonszuaunissniauiiintuiinszgn
wWhily wazmsgayaanevessInilu sauzindeufivesiiuiisnumsiunnssudmily

¢ %

°o o w = a da Lo O = Y = a 9 v
Addey: arsedszamialsinily, eriligrsdudimsgadunduvesasdedsvamielsinily, viunnssudadly,
M5U5U3UTNTERNAENAUAANTTENIEY, NMIgaaatgvessIniluvusiadouiiumaiunnssudnity

Received: 27/10/2564 Revised: 21/02/2565 Accepted: 22/03/2565

Corresponding author: Name: Nattanan Wattanaanek, Sirindhorn College of Public Health Khon Kaen, Khon Kaen 40000
Thailand

E-mail: wa_n30@hotmail.com

HRnsiaunAIY algTium Jaueiun Ineden1sans1suauasusTve LAY dnaliloswauuny Jwinveuuniu 40000 Usendlny
dwa: wa_n30@hotmail.com

* JiuaumEtgn1s Menden1sanssaguEtusTvRuLAY Sunalsseuwiy Jminveuuiy
*  Dentist, Professional level, Sirindhorn College of Public Health Khon Kaen, Khon Kaen



|OJ Thai Assoc Orthod Vol 12 Nol 2022

Nattanan Wattanaanek

Effect of Selective Serotonin Reuptake Inhibitors
(SSRIs) Anﬂ—depresscmf Drugs on Bone
Remodeling in Orthodontic Treatment

Abstract

Nattanan Wattanaanek*

The selective serotonin reuptake inhibitors (SSRIs) are widely used in the treatment of depression and

other psychological disturbances. Not only SSRIs upregulate the serotonin in the brain, but SSRIs also affect the

mediators for bone mineral density changes, which may correspond to bone remodeling and root resorption

during orthodontic tooth movement. The objectives of this review article are to describe the role of serotonin,

SSRIs in bone metabolism, the effect of SSRIs on alveolar bone remodeling and root resorption.

Key words: serotonin, selective serotonin reuptake inhibitors, orthodontic tooth movement, bone

remodeling, orthodontic induced root resorption
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dunntu desalinssuiunisulsiveasadaiiansegn
finsvinuanntu wagdusnisuiaiuagnisdeuntag
ilovhuilanzegsveawadaanenszgn (osteoclast

¥ (Keseazidonlusud 2)
Y

differentiation

nalngounauon SSRis donisiVaoulUavaovuda
ns:Qn

NaRNVesURin1s wudien ssRis fnalnludud
SHTT U3nauaues dwmalvidudamagaunduresasielsin
TUUSNYeTINBUUUd (synaptic cleft)” (RiTeaziden
Tuguit 1) 9nnsveaedludnd wuin SHTT wanseen
pg 190Nl SiwUmes wondines sen duades uinwes
uaUU1 O lawnue (receptor activator of NF kappa B ligand,
RANKL) dssaliiiunmsiudsuniauiiovimiilowizogng
YouwanaaenTEan” uazdinadudanisieumes 5-HTR2B
filwadaianszgn siliwadaiiansegnannisuded,
AANTTATNUAZATALLITNVBAYARAT1NTEAN (Osteoblast
formation and mineralized) ﬁﬂﬁﬁmaﬂiz@jﬂﬁaﬂaﬂ“

winsnwludaiveasmuindefnwisseznaunnsaiu
drnaaoiiléisuen 3 §Unv nuUSinasnansegnifiusntu
Fouduwaannsvhauamzsumts widnnnassiilésuen
6 FUAM NULIBNTEANARAS Fadurauanszuuduwman
Fnuiunniu? Wesnilasuidmaensiwdsuulas
voaianszan Ysenaulumenaretade laun vlinvesen
(type of drugs) U3snauvesen (dose) o 1guaziid (age and
gender) wagsyeghanlunisiasue (duration)

1. JUQIOVN

nquen SSRIs 1 6 in LAl fluoxetine, paroxetine,
sertraline, fluvoxamine, citalopram e escitalopram
Tneflndnnsviuvestiwlnesianzaizasoasie
Uszamalsiviluldunnsnedu uasneiuiilaseadiauese

Fedenarenatrafosvessusasiiaminiu® =

HATN
woeUfuAn1mudn Avuianazautuiuvesen
4 wilausn dwarenisifiudiuiuwadaaionsrgnuas
anduiuwadaiianszgnilidunnsinaiuegefidedAy
msafiddiu citalopram lidsrasewadnszgn? vay
escitalopram #An13Anwludnineasuuisuiisuiu
fluoxetine WuHKaranITaRIBNIANTEANTBYNIT WAldl

upnsiiuegNdTydAYNIEnA>

2. USunruovn

gudarylnariiusinanissisefiuansiaiu laun
fluoxetine 20-80 un., paroxetine 20-50 un., citalopram
10-50 un., sertraline 50-150 un., fluvoxamine 50-300 .
ey escitalopram 5-20 un. Faudunndasfiansanuiu



guun’ dcuuolun

USunaseumneinany ﬁgﬂfﬁuﬁuszé’ummEuLLiﬂﬁJaﬂaﬂﬂWi
T3 usannIsANBINUIIUSII Qv iuana T
Llddananasziunisidsuulasvesenlunszuadon
gnLIU sertraline, citalopram® waz escitalopram® &
NaINTosUfiANs wudnde sertraline HU3um
uTuazdanalidndiu RANKL sosoailelusfasy
(osteoprotegerin, OPG) anas®, citalopram luilddna
Fudinswasuudasiiovhminienzegweawadaans
n3gan” warannsd1519UIUIN RANKL, OPG Tunseua
\Benvesfthuiilésue escitalopram slelevadeiduszes
vaUszann 4 U wuuTuna OPG gendnund uel RANKL
agluinaugiuni’’

3. OWYIAIWA

nsAnwIUSEUTIBUNATRIE bR TUBINGY SSRIs Way
Ailallé3uen annsiaanamuiuiuvesnszgn (bone
mineral density (BMD) test) loiuf nszandiuted (lumbar
bone) ns¥ANAUYT (femur bone) kAENTEANAUYIEIUAD
(femoral neck bone) wudgthemAveFsiiongUszana
65 UlFsuen duunliufimnumnuuvesnsegnaIue
etfeeninauililéiuen™ uidnnsdn fe fllhemend
wazinAYY eglads 39.1-69.5 U isuduglildiuen
¥2901g1280 29.1-67.1 T flAruvuiutumlanszgn
Llunnsnsegraidedidnmneadn” uaglunguyisiosu ey
12-20 ¥ Wisuiisuiuguhelaildiuen wuin manszgn
AuYIEIuAD dAunUILLuNIanISEnTeenitegiall
HodAgyn1sada®

4. s:g:10auNsiasuen

Mndouuzidmiunsiieediuadluguieddl
aneduai1 nuifthennzduaiinsliiuedeiios
mevdsnniEuilonisitu a-6 Weu letiostunisndy
1Wugh (recurrent) wionsflenniangnas (relapse)”
31NN13ANY1VRY Alexis J Feuer uaganzlul 2015
Fadufnwinuusinung (cross-sectional analysis) Tusiiwd
WiBufisuAumuILtuIansegn eIl Aldsuen
w1 6 ey Autaeilildfuen wuiiaamuiuy
YosnsENRLYILATNTEYNFLUVIEILAB YT LFF U
fanumuutuvesnszgnilanas wazunnsnseeaiiuddy
yeadin uenanildledsaduandldsuennnnd 12 Weu
NUIAMUAUILUUNIANTEANAUYY NTEANFUNTIAIUL?
(lumbar vertebrae) antfosaaningiiluilasueiegal

HodAgyn1sada®
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n1sUsSusUsuns:gnNIgrAvINaNISSnIAU
Inuinaounovwunsnuinivnuanssudadu
Mnguilumidnuesnsiadeuitu (Biphasic Theory
of Tooth Movement) 85U1esn1sneuausssanisiadou
flumadAineifnasewadnszgn (osteocyte cell) 1wad
a¥ansggn wavwadaaensegn Fodunszuiunisi
nduiinszgnithity (alveolar bone) 2 nsguIuns Ao
ANPUBAN (catabolic) wagewuadn (anabolic) inlvinsegn
Wailuasanmiunaannisiadeuily #1unszuIunis
Apuedn Ao MsiBuduinsuvewadanienszgn
gnnsERuInINussusnssudaituisiunauarduds
desniinsuinduniedenefiusnadudausiug
InfusLAANSEUIUNNSEIUEAN AB LAANISYNILYE
wadaienszgnluudnuiiansegngnanely Taois
ananszuaunisillelalal (cytokines) iduduniea
nsBurheurengadanionizgn ndndumadanis
nsEanINIeAULaiasansEanlnensINUN U uius
sywiramad (cell to cell interaction) FuAntuegraiu
SaszrafunasiinTundouiu®
AYNAUAANITIA TN UANTIUIAN Y FzLAn
msndwwesanstniinissnaulsinlad Inglalaladsman
FiAeaToatun1sSuAUNTTUIUNITE NLAUTLLAANIS
wdeuluvnaiuanssudadiy Teud SumesdiAu-1 Jan
(interleukins 13, IL-13), dutmesaAu-6 (interleukins
6, IL-6), a3 wlasTaunnimes-dav (tumor necrosis
factor-alpha, TNF-Q)* WagWunsIoan IuNauaud-2
(prostaglandin-E2, PGE2)* Fsluanamaniiaglunsedu

AT AUNITYIN U DY

N137N91UYBUTATAAENTEAN
wualan1a laladl afyiaia unAmas (macrophage colony-
stimulating factor, M-CSF) Wag RANKL %dmaﬁ:}a&&'ﬁ
Awadadanszan TUFuiu RANK receptor Tauiadaane
nszgn® vauzifriuwadainansegnvds OPG ponuNdy
iU RANKL ﬁaLﬁmmiﬁu5’&miv‘mwmaqlfzﬁaéamaﬂis@ﬂ
wazéfudansindeuiiu® (FewaziBoalugud 3)
@WAZOINAUYT SSRIs donisUSusUsiuns:qgn
NYHAVINANISSNIAU Inuzindoungovllunsnu
nwnuanssudadu

©1nax SSRIs dawasiansilasunyasIunmdsu
TNF-Q, IL-6 %o IL-1B Safeadasiunszuiunisdniay
HaaNYRUURNIT wudUSuna TNF-Q anas”, sedu
IL-6 anae™ un13@n®1Y8s Yoshimura R uagAmy
10T 2009” WusEAU IL-6 way TNF-Q fUSmanfiumniy
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Tunquitld¥uenegnafifoddamieadn uenaninisfing
Y84 Himmerich H wazame Tud 2010 wuuSuna IL-13
anas wisgdlstinulun1s@nwinisiesigieduu (meta-
analysis) WuU1USuIad TNF-Q, IL-6, IL-1B anas ua
liuansnsegneiifoddyneain® (fasoaziBenlugud 3)
KaNTFeIUATRNS iefnwluwadideideytevommyud
(human synovial cells) Wu31 U3unal PGE2 anas™ 4anain
dmsfinuluinged SefnwludaeToquilldiuen ngu SSRIs
WuisEAUTes IL-1B3, IL-6, TNF-Q izmdwﬂejuﬁlé"iuum
waznquauau lunndnsiuegeiituddgmieadn

n1sAnwrludndnnaas n1sAnyInaveIEINgY
SSRis flansiAdouiiumaviuanssudaitu :nnsAneves
Franzon Frigotto GC wagmuzlul 2015 vinsdneilu
dniveaes lnednen fluoxetine 10 un./nn. WImtmes
nniu Wuszezinan 30 u udiadnnsesdloriieindouily
mafunnssudaiiu Anwinsidsuwlasiiintulufui
33, 37 ua 44 isudunguauay Jadungulduiams
wsaeviunnssudaily wuitusnansiedeuiivesily
(tooth movement rate) vangunaaeiiuTuutosnd
naueuau Tuiud 33, 37 wiluuil 44 wuhdinisedoud
wnnhinguauay, Viinumsahadlereaatauvind
3 (collagen type Ill) ¥8IngunAaeitiagniNguAIuAY
TuSud 33 way 37, USunuwanavatensegn vengy
VARBILINNIINGUATUAN waznsiasuLlasesUIaes
Lgaumsaﬂ (trabecular bone volume), sdmﬁbul,??im
n3EAN (trabecular separation), ‘U%mml,gﬁluﬂizaﬂ
(trabecular number), mmmmlﬁaumz@ﬂ (trabecular

thickness) w8avs 2 nquiiaulndiAssiy nonanis
mmaaqﬁwmiaiwummLmﬂm'wﬁ'uasmﬁﬁaéﬁzywaaa
donAaeINuN1IANYIVBY Sadeghian S wazanglul 2015%
wuirUiinanisedeuiivesilunazyiunasniinsegn
wanyu (bone apposition rate) ¥8INguNAaaILaYNn
nauAIuAN weliuanaeiueg1alided1Agynieaia
wsilun1s@nwives Mirhashemi AH wazanuzlud 2015
denaaewneifidetuluszezinat 21 Fu nudviunn
nsadeuiivesilulungunasesuinniingualuaa

o o aa

wingalsnanuy ldfiruunnansiuegredidedAgyniead

nrsanw lunywe wiindelifinnsfinuifawaves
g1ngy SSRIs fionsiABuLUAIYBINTEYNYALIAR BT
maviuanssudnfulunyed wiannsnwinisiesiey
ofuy WelTeuifisuanumuintuvesnszgnszning
Jlisuenau SSRis wazlalldfuen wuiinguilasuend
Anudssionisaadsannunuiniuvesnszgnludiu
funasdiueegilledAymeada winulunguigeny”
Leila T ANAN YA YR IR SN SERNAILNS 4
lusinmegvesuyudlugiengiosu Wisuifiguiunsean
FOUTINTIU NUIETNYUEANIUIMILYBINTEYNAUYIEILAD
aeandasiunszgniinfiuuinalaesiniluniidanan
Yaugiinsygnduvared iUl 3 (the third cervical vertebra)
49AARDINUNTEANVINTTINTULLATE1EIUNGI0E 193]
Todfymeadn® (Feneazdenlunsed 1) uenanil
SefnwiuSsuifisusnuiiunszgn Tunmenesadnnlusidin
spnailé3uen SSRis 1unndn 6 e uazlaildFuen
wudrdnuuzdsunsrgnuinuduuurenszgnisia uay

M13199 1 wanenisilIeuiieu AnuvuiLduenseantuseniey WeluTeuliisuiuanunuiwiueensegnuiion

nsshng Tuduneg FelldnvazdaonndssiuegeiitodiAynisana

dKUvNs:QniusWN1Y Ns:QnUSIdrUAINSsIns

N3EANAUIAIUAD

o

ns¥gnduvaIRRaIRUN 3

nszgniinfluvTnaUangsnfunidanans

N3EQNUINTI INTUULALANAIUNS

A137199 2 LARIHANSIUSEULTIBUAIILANAYBIANTIUNTEYNUSANNTSINTEN AgTBRANYImMan naeed

WUSIEN 5ENINLASULN SSRIs 1UNNIN 6 Lheu waglulasuen®

AoWhuNs:Qn @WANISANY

anuazldBUNIEAN USnaNdLUNRINTYaNdd warsoutavngsingans  fanuusnaeiuegelidedfynieada

(%

N3EANTIU UTHANTEANTBUTINAUNTINAIEN 1 DagPneans

o o

luunnsneiusgsiidedAgniseda



aIguun dcauuolun

seULNvINTTinsansvesiildsuen anuunnsraiuain
JilalléFueegralitioddymaada usinsegniiu (cortex
bone) U3nmnsEgnsouTInilunsma1sdi 1 faginsan
(mental foramen) lalunnsnafu® (Fas1eaziBenlunnssi 2

v

YININUAINSUNITANYY IUSNLINIVTURNTTU
TunguiUienlasueingu SSRIs wumsAnwikuudounds
(retrospective study) Anwin1snensailsaseninegUae
dIQJ U = 1 U Yy 1
n¥nwviusnssuilanniludiensiudulasueingy SSRis

LAY Y v o P a a
waznguililasuen wudnsaumaivessiniieuiila
lunguilasueruinninnguinldldsvenaswin udens
Ngteeiutadedusiumig W winu vseguuns”

nalnmisiiansgryaangzevsinilu aruzindou
Wunwnuanssuvauu

NalNN19TYINg1veINIsiaNTSgaaIevees Ny
fianuiAedesfuaudniauiiintussuinansinaeuiiu
arursaiinlaandadentsusnie anvuiauseiivan
WnsEyEIuLN e T e USTug wielnainnvinay
Foasnelumad® Wnenszurunsaeasinuldnielueed
wulnieadestunisivasuwlasesinsnily Ao Wnt/B-
catenin pathway \Julusfuiiisadestunisiauues
RANK/RANKL/OPG Taendle Wnt dsdyaiautiosas agny
M5TMLYeT RANKL 104 Larnnsvineuwes OPG anas®
(FeswazBoalugud 3)

Orthodontic force e

[

\
b

S5RIs '*-,I

(M

Alveolar bone remodeling
‘ w-1B
| IL-6

TE-Q
PGE?

gﬂﬁ 3

WNUAINLEAINTSYIN9UTDY IL-1[3, IL-6, TNF-Q, PGE2 uagid
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@WAZONAUY SSRIs donsgrydatuseusindu
InuinAounovwunsSnunivnuanssuYauiu

mﬂﬁﬂﬁﬁ'ﬂﬂ%’ﬂé]’ulﬁmf'fUﬂaiﬂmiqzyammaq
59UTINHAUFNRUSAUN59I9UVD3 Wnt/B-catenin waain
Mo URN1T Wudn fluoxetine danaann 3y uIDs Wnt/
B-catenin® (fas1eaziBeunluguil 3) Fefluunltufisdng
mMsaanevesinTInily winaandsineas devhnswdeu
flumeaiunnssudaitusiufunisidn fluoxetine fintiiag
WUIUTUIULDIUDINITAAN8VDIHITINAY (number of
root resorption lacuna) LardnIIN1TAa18989HITINTU
YoINgUVINaBItaeNIINguAIUAN Laglilinuuaneneiy
RN IVERULHIV Rk

39sndia:asy

Tutagthy SnuiftelunguiinneBmadmuannty
wazithenguilElfauadalunisinymmetupnssumntu
vuauwngdaituieduduiozfomsemindinisdnuse 18
Aumsinmg uarUseifnislasuenliasuiiu saufisseeiu
Aruuustveslsndinad Mineularsziamssnwmg
viuanssudaiiu Jenavesengy SSRIs sion1sUiugUss
NIEYNAYNAUAANITONEY WATNITFUAABYDITINTY
yauziAdouvesiluisnvmsiuanssudaiiunydi

Rool resorption »
*
l Wnuﬂ-calnin L RSN

ffs RANKL

- PG

steoclast cell

Wnt/[3-catenin

YUz lASULIIMNTIURNSTNIRTIY waze g SSRIs
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- AnurUILduIIansEgnuUsIMnsEgaUiily
91n35LN3819 auuds waznglvandswe Tudwiveaes
fdneuazindouilumsviunnssudaily aruvuiuy
wanszgnanas Jsanusanuiviinaunisndouiivesily
g SnwImeiuanssudafiiuuinniingualuay waly
waneeiuegalideddyn1eadf® Fnadenndeaiu
wdnmsvauvesansielsiniu deuindsuaanuanszgn®
42, 57,59

wipgnslsinulinunisifindureusadaaiansegn
ludnineaesndneuaziadeuilunaiuanssudaiiy™

- UBinaunmsiedeuiivesifurngdnumaiunnssy
oy Suunlihnsedoudildonlurag 3 damiusn us
udrniiu wedeuildsiniinguitlilFansludninases
wangslsnnnn wan1sdny llnuaruuanansiusgied
HudAgyn1sada >

- $asnsaatsvesianniluvagiadeuiiunig
supnssudaiiu lunguild@een SSRis fuwlduAaty
Ietfesninguitliiliue iesannsfnuiludninaaes
waouiluifies 3 dUnv waznadenadostuUTINAINNT
indoudiufitien Ins1znszUILNINITAUmadaaBnTEan
néuda uoehalsfnu wanisfine ldwuarauansiedu
pgslitd1Agyn1sanaz

wiin1sAnwauddelungumiugingyu SSRIs
vaugSnwmaiuanssudadiludeldnunisnulunywd
aglsfinnu andawusilunistieeludUielsaduas
Adealausnfunaidoiieaazuiu damunanisdne

40,42,56,58 é"\‘] ﬁu

Rerfumsiasunlamesnanszgniianas
Huawnngdniiudaesnsenindanadiafenineingy
SSRIs AR3aNTEANUINTT NS VSN IMeiunnTIUTaily
souduAnuiunnssushwnfluiiey vienisaeuily
Faaunsadaniy UssidunisiAsuudasuosnsegn
seusnilunazsniluegrsaihiaueldryisitedodnume
NSUANYNYBINTEANIINAMEN839E (fracture analysis)”
uananimnnugdaeiiunasde vieldsunsiteded
AMeduas HuaunngdafiunisdelSnwunmdsiume
ionsnaunumsinwgaeldegiaduesdsm
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