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A Study of Mandibular Third Molar Dental Age
and Cervical Vertebral Maturation in Thai Cleft Lip
and Palate Patients

L g 1
uwﬂga UNINDILE*

Noppadon Chanpongsaeng*

Abstract

Background: Cervical vertebral maturation (CVM) and dental age assessment are two common growth prediction
methods. Even though the development of cervical vertebrae and dentition in cleft lip and palate (CLP) patients
was reported to be different from non-cleft patients, both of CVM and dental age has never been investigated
in Thai cleft patients. Objective: This study aimed to compare the mandibular third molar dental age and CVM
stage between Thai cleft and non-cleft patients. Materials and methods: Two hundred and eighty-four orthodontic
patients aged 7-13 years old were divided into two groups: (1) non-syndromic unilateral or bilateral complete CLP
patients and (2) non-cleft patients as the control group. The panoramic and lateral cephalometric radiographs
were examined. Dental ages from either the left or risht mandibular third molar, CVM in cervical stages, and
chronological ages of the subjects were recorded. Descriptive statistics were used to describe the demographic
data and the independent t-test was used to compare the dental ages and chronological ages at each stage of CVM
between the cleft and non-cleft groups. Results: All patients, male and female, demonstrated a statistically
significantly younger chronological age at cervical stage 2 and 4 (CS2 and CS4) than the non-cleft group. The
female cleft group and all patients in the cleft group at 7-8 years old had statistically significantly younger third
molar age than the non-cleft group.Conclusion: At 7-8 years old, the cleft patients showed statistically significantly
delayed development of mandibular third molars and faster CVM at CS2 and CS4 than the non-cleft group.
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Received: 30-Sep-2023 Revised: 13-Oct-2023 Accepted: 16-Oct-2023

Corresponding author: Noppadon Chanpongsaeng
E-mail: doiji.fern@gmail.com

AARRDUNAIIY UnUga Funsuoduad

NG doiji.fern@gmail.com

*

Dentist, Senior professional level, Queen Sirikit National Institute of Child Health, Ratchathewi, Bangkok, Thailand
* fusundiBeryy darduguananuienfnmnsdd wesiud Smdansannamuns Ussmelng



uwuna dunswoolao

5> hua Yawu Tng JA 13 a.2 2566'7

Introduction

Cleft lip and palate (CLP) is a congenital
anomaly with a prevalence of 1.4:1000 newborns in
Thailand.' From the time of birth, CLP patients require
multidisciplinary and comprehensive treatment. The
orthodontic treatment protocol for cleft patients
starts with obturators in severe newborn cases,
arch preparation for alveolar bone graft, and growth
modification in mixed dentition. Finally, correction
of all deformities by only orthodontic or combined
orthodontic and surgical treatment is performed in
adults.”

Because the maxilla is underdeveloped due
to scars from several surgeries, timing is a crucial
factor in promoting the growth of the maxilla. The
growth status of a patient can be determined by
many techniques that include Fishman’s hand and
wrist radiograph,” Baccetti et al.’s cervical vertebral
maturation (CVM) method from a lateral cephalometric
radiograph,’ and the developmental stage of a third
molar.” Although third molars are recognized to have
variations in the crown and root development,” it was
interesting because of its delayed development while
other teeth have already matured.” Previous studies
reported an association between the development of
the mandibular third molars and the cervical vertebrae
(CV) and the growth status in both non-cleft*" and cleft
patients."" Another study investigated the third molars
in predicting chronological age.™ Although many studies
reported that CLP patients demonstrated delayed
development of all permanent teeth, especially the

18 some studies

teeth approximating the cleft sites,
reported that the development of all teeth was
normal.””?" Furthermore, various results were proposed
by studies of CVM in CLP patients that showed delayed

2% and accelerated development of CV.”°

development
Delayed CV development also affects the accuracy of
CVM in identifying the patient’s growth status. Even
though race has been shown to affect the delayed
development of the third molar®® and CV,” no study

has been performed in Thai patients. Therefore, the

objective of this study was to compare the dental ages
of the mandibular third molar and the CVM stages

between Thai CLP and non-cleft patients.

Materials and methods

The study protocol was approved by the
Ethics Committee of Queen Sirikit National Institute of
Child Health (REC.042/2566). All lateral cephalometric
radiographs (Vatech, USA, dosage 84 kVp, 9.00 mA) and
panoramic radiographs were taken by the same x-ray
machine (Vatech, USA, dosage 74 kVp, 9.00 mA) from
January 2018 to January 2023.

The samples were divided into two groups: the
cleft lip and palate group (CLP-G) and the non-cleft
group (NC-G) as the control group. The sample size
was calculated using the following formula according
to Ngamjarus and Pattanittum,”® where Z (0.975)
=1.96,0=3.0,and d = 0.5.

0'2

n=2z(1 oc)z
27 d?

The calculation revealed that 139 CLP patients
were required in this study. A total of 142 radiographs
of CLP patients were obtained for the CLP-G,
which were divided into six age groups of one-year
Another 142 subjects for the NC-G were

then selected according to age-sex matching to

intervals .

stratify the subjects with an equal number of sex
and third molar (tooth 38 or 48). The collected data
were divided into two parts: a study on the dental age
of the mandibular third molars and a study on the
maturation stage of the CV.

The inclusion criteria for the CLP-G were 1)
complete unilateral or bilateral CLP patients, 2)
either male or female aged 7-13 years old, 3) the
presence of panoramic and lateral cephalometric
radiographs taken on the same date, 4) no history
of fixed orthodontic treatment in the mandibular
arch, and 5) the presence of either or both left and
right mandibular third molar (tooth 38 or 48 ) on the
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panoramic radiographs. The inclusion criteria for the
NC-G were 1) non-cleft male or female patients aged
7-13 years old, 2) skeletal Class | with normal maxilla,
mandible, and their relationship, as showed by SNA
(84 + 3°), SNB (81 + 3°), and ANB (3 + 2°), otherwise the
same inclusion criteria were used as 3) through 5) in the
CLP group. The exclusion criteria for both groups were
1) an unclear outline of the mandibular third molar
and CV from the second to fourth cervical vertebrae
(C2-C4) and 2) a recognizable occlusal table of the
mandibular third molar that indicated buccoversion
or linguoversion of the tooth on the panoramic
radiographs.

Development of the left mandibular third
molar (tooth 38) from the panoramic radiographs was
interpreted by two orthodontists into nine stages of
tooth development (1, A, B, C, D, E, F, G, H) including
stages A-H from the Demirjian guideline.”” Stage 1
was added by the author to describe a stage with
a radiolucent tooth bud. In the case of a missing tooth
number 38, the right mandibular third molar (tooth 48)
was evaluated instead. The nine stages (1, A, B, C, D,
E, F, G, H) of tooth development were calculated into
dental scores of 1, 2,3, 4,5, 6,7, 8, and 9 respectively.
Each score was put in an equation formulated by
Duangto et al.”’ to predict the age of the third molar.
The formula for each sex is different (Table 1). The
mean values for all subjects in the CLP group (TCLP-G)
and all subjects in the non-cleft group (TNC-G) were

calculated from the mean values of the male and
female groups. The statistical analysis was conducted
within the age groups to compare the CLP-G with the
NC-G (Table 2).

The same orthodontists also interpreted the
stage of CVM in both groups using the guideline by
Baccetti et al.,* which describes the maturation stages
of the C2-C4 vertebrae in six cervical stages (CS1-CS6).
The subjects were divided into age groups, according
to Batwa et al.,”> 7-10 years old and >10-13 years old,
to observe the differences in the CVM. In the case of
any radiographic interpretation disagreement, both
orthodontists reviewed the interpretations until a
consensus was reached.

One week after the data were recorded, 10% of
the panoramic and lateral cephalometric radiographs
(28 radiographs each) were re-interpreted by the
same investigators. Interobserver and intraobserver
reliability were analyzed with weighted kappa
statistics. Descriptive statistics were used to report the
distribution of subjects in groups divided into six age
groups and six CVM stages. Mean values were used to
report the dental age and chronological age of each
sex and the whole study population. The Kolmogorov-
Smirnov test showed a normal distribution at P < 0.01.
The independent samples t-test was used to compare
the differences in the third molar age of each age
group, the chronological age of each CV stage, and

the differences between the CLP and control groups.

Table 1 Formulas used for calculation of dental age of the third molars (teeth 38 and 48)

Gender Tooth Model
Male 38 y = 7.648 + 0.753x + 0.093 x *
48 y = 17.535 + 0.799x + 0.088 x *
Female 38 y = 6.421 + 1.256x + 0.055 x *
48 y = 6.522 + 1.243x + 0.055 x *

y = dental age, X, = development score for tooth 38, X, = development score for tooth 48
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Table 2 Distribution of subjects allocated by age, sex, and mandibular third molar (tooth 38 or 48) in both
the CLP-G and NC-G

Age group Total | Tota
(years 58 | 48 | Toral | 38 | 48 | Total | (Sn | (Age)

M 2 0
71to8
F 12 0
M 13 2
>8to 9
F 14 1
M 18 1
>9 to 10
F 14 1
M 12 2
>10 to 11
F 11 1
M 14 3
>11to 12
F 9 0
M 8 0
>12 to 13
F 0

2 2 0 2 4

28
12 12 0 12 24
15 13 2 15 30

60
15 14 1 15 30
19 18 1 19 38

68
15 14 1 15 30
14 12 2 14 28

52
12 11 1 12 24
17 14 3 17 34

52
9 9 0 9 18
8 8 0 8 16

24
4 4 0 4 8

CLP-G = cleft lip and palate group, NC-G = non-cleft group

Interobserver and intraobserver reliability results
were between 0.8-1.0, which demonstrated substantial
agreement to almost perfect or perfect agreement.
Table 2 shows the numbers of participants according
to age, sex, and tooth number distributed into each
group. The highest number of subjects in both groups
(34 subjects, each) fell into the >9 to 10-year-old
age group, while the age group with the least number
of subjects (12 subjects, each) fell into the >12 to
13-year-old age group.

Table 3 shows the mean third molar age
and chronological age by sex. The CLP-G and NC-G
exhibited an older mean value of third molar ages than
chronological ages. Meanwhile, most age groups in the
NC-G showed older mean ages of the third molar than
the CLP-G. However, the male CLP-G (MCLP-G) 7-8 years
old and the female CLP-G (FCLP-G) >12-13 years old
were older than the NC-G. Furthermore, the TCLP-G
and TNC-G of ages >12-13 years showed an equal third

molar age. Nevertheless, an independent samples
t-test showed no statistical significance between
the CLP-G and NC-G in all ages. However, the FCLP-G
(P <0.01)and TCLP-G (P < 0.05) of 7-8 years old showed
a younger third molar age than the NC-G.

The data to compare CVM between the CLP-G
and NC-G are shown in Table 4. A mode analysis of
CVM staging revealed that the highest occurrences of
CS3 were in the FCLP-G, MCLP-G, and TCLP-G of the
7-to 10-year-old group, which also accounted for 53.8%
(42 subjects) and 59.0% (46 subjects) in the TCLP-G
and NC-G, respectively. CS3 and CS4 were found at
similar percentages of 37.5% (24 subjects) and 35.9%
(23 subjects), respectively, in the TCLP-G of the >10- to
13-year-old group. In the NC-G, 45.3% of the subjects
were found to be in CS3 (29 subjects). A comparison
of the mean differences in the chronological ages
between the CLP-G and NC-G are presented in
Table 5. Significant differences were found at CS2
and CS4 between the TCLP-G and TNC-G at P < 0.05.
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Discussion

A guideline has been widely used in assessing the
age of the maxillary and mandibular third molars.”*
Following the guideline by Demirjian et al.,” initial
mineralization of the third molar was reported to start
at 8 years of age.” Therefore, the starting age of the
subjects recruited in this study was 7 years old. From
a previous study,” the left mandibular third molar was
chosen for assessment because of greater accuracy in
predicting the dental age than the contralateral tooth
(tooth 48). The formulas used to calculate the dental
age in this study were from the same study that also
investigated mandibular third molars in a similar age
range (8-23 years old).

The speed of dental development can be
assessed by comparing the dental age between groups.
After translating the third molar developmental stage
into dental age, we found that most CLP-G showed
younger dental ages than the NC-G within the same
age group and sex. However, only FCLP-G and TCLP-G
in the 7- to 8-year-old group showed statistical
significance. The CLP-G tended to have delayed dental
development compared to the NC-G, which agrees
with the results from previous studies.””"" At the same
chronological age, the CLP-G had a younger dental age,
or slower development of the third molars compared
to the NC-G.

Growth assessment is essential in planning the
right treatment timing for CLP patients. Assessing the
CVM is one method to evaluate a child’s growth status,
which was described in previous studies by Hassel and
Farman® and Baccetti et al.* We chose the method
by Baccetti et al., which classifies the stages of CVM
in cervical vertebrae C2-C4 into six stages, because it
has been extensively used in previous studies of CLP
patients.””” Another study stated that CS1 was the
appropriate stage to start facemask therapy with rapid
maxillary expansion because midface development
would have the greatest response to treatment owing
to an incomplete fusion of facial sutures. Furthermore,

peak growth would be reached within two years.”

One year after a child has reached CS2, the start
of peak mandibular growth can be expected. Peak
craniofacial growth can be anticipated at CS3. Some
growth remains at CS4 but to a lesser extent than at
CS3. At CS5 and CS6, most of the substantial growth
has already passed, which makes it a suitable time to
start orthodontic treatment for patients who require
orthognathic surgery.”’

The chronological ages between CLP-G and NC-G
(CS1-CS6) were compared. At CS2 and CS4, TCLP-G
was found to be 0.97 and 1.23 years younger than the
TNC-G, respectively (P < 0.05), which meant the same
maturation stage of CV in the CLP-G was reached at
a younger age than the NC-G. A common practice to
stimulate a forward movement of the maxilla in NC
patients is done during CS1 and CS2, while movement
of the mandible is done during CS3. Our findings
indicated that orthodontists should be aware that
CLP patients will reach CS2 and CS4 before non-cleft
patients. Therefore, the optimal treatment period for
the maxilla is at CS1 and CS2 and the mandible at CS3,
which will also end faster. Orthodontists should discuss
this issue with the patients and their guardians since
the optimal time period is short and requires the best
compliance possible to achieve the expected results.
Despite that, other studies have reported conflicting
results that were possibly caused by dissimilarity in
race and sex, which was also found between the

females® and males®?

in our study. Another study
that investigated the Thai population of all sexes
also found faster CV maturation in all maturation
stages except for cervical vertebral maturation index
stage 4 (CVMI 4).” The reason for inconsistency in the
results could be different indexes used to evaluate
the CVM and the age range of the participants in both
cleft and non-cleft patients. A different growth index
may result in a different growth status, which is why
orthodontists should be aware of this variation. Other
growth assessment methods should be used in addition
to the CVM guideline, for example, the hand-wrist

radiograph. Even so, the hand-wrist radiograph also
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showed variation in CLP patients. One study reported
an older bony age than the chronological age in females
with unilateral CLP and a younger bony age than the
chronological age in males with bilateral CLP.*®

The limitation of this study was that the ages
of the participants were quite young because the
mission of Queen Sirikit National Institute of Child Health
is to provide care to young children with complicated
medical conditions. Treatment in CLP patients
often starts at birth with an obturator, followed by
nasoalveolar molding and orthodontic treatment
preparation for alveolar bone graft. Most patients are
treated at the age range recruited, which is 7-13 years
old. A more comprehensive age range would result
in more extensive results. This study was conducted
at a single-center and the results cannot represent
all cleft patients. Therefore, a multi-center study is
recommended. A longitudinal study to explore the
relationship between the mandibular third molar

development and CVM is also recommended.

Conclusion

Compared to non-cleft patients, the FCLP-G and
TCLP-G at 7-8 years old showed statistically significantly
delayed development of mandibular third molars, and
the TCLP-G showed a faster maturation of cervical
vertebrae at CS2 and CS4.
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Case Report

Abstract

Most orthodontists are often challenged with single tooth over-eruption. The solution should focus only
on specifically intruding the tooth and ensure it does not unexpectedly move the adjacent teeth. Various
techniques of tooth intrusion are used mainly with an asymmetrical V-bend or temporary anchorage devices.
These techniques clearly affect the adjacent teeth or result in soft tissue invasion.

This case report introduces an alternative single-tooth intrusion technique applied to the upper second
molar. This technique is the so-called “PSU intruder technique that used a 0.016" x 0.022" beta titanium wire
bent into a single helical loop with palatal positioned brackets. The patient in this case report had missing
bilateral upper lateral incisors and the lower left first molar. Unfortunately, there was an interference at the
palatal cusp of the upper left second molar during the finishing stage since this patient was treated during the
growth stage. However, correct alignment of the upper left second molar was achieved with an acceptable
occlusion, while the PSU intruder technique did not affect the adjacent teeth.

Keywords: Congenital missing, Fixed orthodontic appliances, Intrusion, Over-eruption
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Introduction

The upper second molars are almost the last
permanent teeth to erupt. The most common erupting
path of an upper second molar when observing
tooth inclination relative to the occlusal plane is the
distobuccal direction because the upper first molar
root is distopalatally inclined and the tuberosity
space is limited." The occlusal plane may shift due
to occlusal interference, and the mandible tends
to rotate clockwise, which results in a skeletal open
bite.” There are many options to intrude the upper
second molar, such as an asymmetrical V-bend, which
is designed to be one-third bent close to an anterior
tooth. The orthodontic force can be transferred to the
molar tooth. Conventional orthodontic mechanics, on
the other hand, will most likely have an unfavorable
effect on the adjacent teeth.” Recent articles have
presented temporary anchorage device techniques for
orthodontic intrusion such as the buccal mini-screw to
intrude the upper posterior teeth. Although skeletal
anchorage may choose a corrected specific tooth,
it invades the tissue during insertion and removal
procedures with an extra cost.**

The objective of this article was to present
a simple wire-bending technique that can be modified
to correct upper second molar tooth supra-eruption.
The PSU intruder technique, which was invented by
Dr. Bancha Samruajbenjakun in the Orthodontic
Section of Prince of Songkla University in Thailand, is
made from 0.016" x 0.022" beta-titanium wire (TMA). In
addition, this case report presents a multidisciplinary
treatment plan for a patient who had missing upper

lateral incisors and the lower left first molar.

The patient was a 12-year-old Thai male. The

dentist recommended orthodontic treatment to
manage the missing upper lateral incisors. The patient
reported no medical problems or allergies to drugs.

The extraoral examination determined a symmetrical

dolichofacial face. The proportions of the face were
normal. Lip position was competent and well aligned
with the upper lip line while smiling. The facial profile
was straight with a normal nasolabial angle (Figure 1).

An intra-oral examination revealed good

oral hygiene and upper anterior teeth spacing.

Figure 1 Pre-treatment extraoral examination

Figure 2 Pre-treatment intraoral examination
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Figure 3 Pre-treatment dental casts

Table 1 Pre-treatment tooth size measurements and space analysis

Tooth number 18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
Size (mm) = 105 11 7.5 8 9 = 951 95 = 9 8 7.5 11 = =
Size (mm) = 10.5 115 8 8 7.5 7 55155 65 15 8 8 = 10.5 =

Tooth number 48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

Figure 4 Pre-treatment cephalometric radiograph and tracing

The upper left and right lateral incisors and the lower  any symptoms. Dens evaginatus and mesial angulation
left first molar teeth were clinically absent. The lower  were present in the lower left second molar. Canine
left first molar had been extracted. The upper left  classification was Class Il on the right side and Class | on

deciduous lateral incisor was maintained and without  the left side. A Class | molar relationship was present
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on the right side but the left side was unclassified.
The occlusion presented a normal overjet but increased
overbite by 4 mm (Figures 2 and 3). The temporomandibular
joint, speech, and swallowing functions were normal.
The patient had symmetrical and parabolic upper and
lower arches with a proper Bolton tooth size analysis
(Table 1).

Table 2 Pre-treatment cephalometric analysis

The cephalometric radiograph revealed a skeletal
Class | normodivergent pattern with orthognathic
maxilla and mandible. The upper and lower incisors
were normally inclined and positioned with a normal
interincisal angle. The patient had normally positioned
upper and lower lips and a normal nasolabial angle
(Figures 4 and Table 2).

Area Measurement Norm Pre-treatment Interpretation
MeanzSD

Reference line  FH-SN (degree)’

Maxilla to SNA (degree)’ 84+4
cranial base  A-Nperp (mm)’ 5+4
SN-PP (degree)’ 9+3
Mandible to  SNB (degree)’ 81+4
= cranial base Pg-Nperp (mm)’ 0+6
ko SN-Pg (degree)® 82+3
% SN-MP (degree)® 29+6
NS-Gn (degree)’ 68+3
ANB (degree)’ 3+2
Maxillo- Wits (mm)’ 342
mandibular FMA (degree)’ 23+5
MP-PP (degree)’ 2145
Maxillary 1 to NA (degree)’ 22+6
dentition 1 to NA (mm)® 5+2
1 to SN (degree)® 1086
TCS Mandibular T to NB (degree)® 3046
& dentition T to NB (mm)® T+2
T to MP (degree)’ 99+5
Maxillo- 1to T (degree)® 125+8
mandibular
Soft tissue E line U. lip (mm)’ -1+2
% E line L. lip (mm)’ 2+2
'; NLA (degree)’ 9148
& H-angle (degree)® 144

From the panoramic radiograph, the upper left
and right lateral incisors were missing. Only the upper

left deciduous lateral incisor crown and the upper and

Normal SN plane

86 Orthognathic maxilla
2 Orthognathic maxilla
10 Normodivergent
83 Orthognathic mandible
1.5 Orthognathic mandible
85 Orthognathic mandible
34 Normodivergent
65 Normodivergent
3 Class |
-1 Class |
27 Normodivergent
25 Normodivergent
25 Normally inclined upper incisors
5 Normally positioned upper incisors
111 Normally inclined upper incisors
29 Normally inclined lower incisors
6.5 Normally positioned lower incisors
90 Retroclined lower incisors
125 Normal interincisal angle
1 Normally positioned upper lip
2 Normally positioned lower lip
83 Normal nasolabial angle
16 Normally positioned upper lip

lower third molar crown formations were present on
both sides (Figure 5).
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Figure 5 Pre-treatment panoramic radiograph

Conventional orthodontic treatment was
appropriate for this patient since he had a normal
facial profile and no skeletal problems. Due to
a poor long-term prognosis, the upper left deciduous
lateral incisor was planned for extraction. In addition,
the dental occlusion was almost a Class | molar and
canine relationship. As a result, opening the upper left
and right spaces for the dental substitute was more
practical than closing the space by protraction of the
teeth. Furthermore, at maximum intercuspal occlusion,
the posterior teeth would have been more difficult to
move and would have required longer treatment times.
In addition, the lower left third molar crown developed
at an early stage, which predicted forward movement
in the lower left second molar area. Therefore, mesial
tipping of the lower left second molar had to be
uprighted to prepare the way for forward movement
into contact with the lower left second premolar tooth

before lower left third molar eruption.
| ' —
_IE
=2
F@@!@es s

The teeth of the patient were bonded directly
with the bidimensional Roth bracket prescription,
which has a 0.018" x 0.022" slot at the incisors and
a 0.022" x 0.028" slot attached at the canine and
posterior teeth. The upper and lower teeth were
aligned by 0.012", 0.014", and 0.016" nickel-titanium
(NIiTi) wires, 0.016" x 0.016" stainless steel (SS), and
0.016" x 0.022" SS wires, respectively. Space at the
edentulous area was generated by a NiTi open coil
spring until sufficient. However, the lower left first
molar space used a customized 0.016" x 0.022"
beta-titanium wire of the mushroom-loop design for
the purpose of uprighting and mesializing the lower
left second molar (Figure 6).

Unfortunately, the upper left second molar
was erupting, and the palatal cusp supra-erupted.
A 0.016" x 0.022" TMA wire was bent into a single
helix and cantilever design, which is called the PSU
intruder technique, to intrude the palatal cusp with
20 grams of force. The PSU intruder wire was placed
in the bracket slot at the palatal surface of the upper
left first and second premolars. A 0.016" x 0.022" SS
wire was placed at the buccal surface of all teeth as
anchorage preparation (Figure 7). The palatal cusp of
the upper left second molar was intruded 1.5 mm
within two months.

After 24 months, a facial assessment

demonstrated an increased lower facial height and

Figure 6 A. The preactivated mushroom loop.

B. The intrusive force and tip-back moment from the mushroom loop that

created at the lower left first molar.

C. The actual figure, which was inserted at the lower left second molar.
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Figure 7 A. The upper left second molar supra-erupted tooth.

B. The preactivated PSU intruder technique.
C. The intrusive force of the PSU intruder design caused intrusion of the upper left second molar.

D. The actual wire was bent and inserted at the upper left second molar.

Straight facial profile. Moreover, the smile line was

in a lower position compared to the initial treatment
condition. The upper and lower dental midlines
coincided with the facial midline (Figure 8).

The upper left and right lateral incisor spaces
were increased by 7 mm on each side. The lower
left second molar had shifted to the mesial position
and was in close contact with the lower left second
premolar. All teeth were well aligned and harmonized
with the upper and lower arch forms. The obtained
canine and molar relationship was a Class | relationship
with normal overjet and overbite and upper and
lower midlines that coincided with the facial midline
(Figures 9, 10 and Table 3).

Figure 9 Post-treatment intraoral examination
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Figure 10 Post-treatment dental cast

Table 3 The comparison of pre-treatment and post-treatment dental cast analysis

Pre-treatment Post-treatment
2 mm 2 mm

Parameters

The post-treatment lateral cephalometric
radiograph revealed (1) skeletal Class | hyperdivergent
pattern with orthognathic maxilla and mandible (Class
il tendency), (2) proclined but normally positioned

upper incisors, (3) retroclined but normally positioned

4 mm
CLII'3 mm
CLII'T mm

Ccl 1
Unclassified
Shift to the right 1 mm
Paraboloid

37 mm

57 mm

Center
Paraboloid

30 mm

55 mm (37-46)

2 mm

cll

Cl |

cl 1

cll

Center

Paraboloid

40 mm

58 mm

Center

Paraboloid

30 mm

54 mm

lower incisors, (4) normal interincisal angle, (5) straight

soft tissue profile, (6) normally positioned upper and

lower lips, and (7) normal nasolabial angle (Figure 11

and Table 4).
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Figure 11 Post-treatment cephalometric radiograph and tracing

Table 4 Comparison of the pre-treatment and post-treatment lateral cephalometric analyses

Measurement Norm Pre-treatment |Post-treatment Difference
MeantSD 27-07-60 14-07-63
6+3 6 6 0
84+4 86 86 0
5+4 2 2 0
9+3 10 10 0
81+4 83 87 +4
0+6 15 5 +3.5
82+3 85 87.5 +2.5
29+6 34 36.5 +2.5
68+3 65 65 0
3+2 3 il -4
-3+2 il -4 =5
23+5 27 28 +1
21+5 25 29 +4
22+6 25 33 +8
5+2 5 7 +2
108+6 111 119 +8
30+6 29 24 -5
T+2 6.5 5 -1.5
99+5 90 85 -5
125+8 125 120 -5
-1+2 1 -1 -2
2+2 2 0 -2
91+8 83 88 +5

14+4 16 13 =5
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Figure 13 Superimpositions of the pre-treatment (black line) and

post-treatments (red line) of the lateral cephalometric tracings

The panoramic radiograph revealed nearly
parallel roots and mild external root resorption. The
area of the lower left third molar had sufficient space
for eruption to replace the lower left second molar
(Figure 12).

A cranial base superimposition revealed that
the maxilla grew downward and the mandible grew
forward and downward. The lower anterior facial height
had increased and clockwise rotation of the mandible
had occurred, but the upper and lower lips were
maintained. The maxillary superimposition represented
the upper incisor, which was proclined and extruded
approximately 2 mm. Furthermore, an examination

of the mandibular superimposition showed that the

lower incisor had retroclined and retracted (2 mm) and
extruded (2 mm), while the lower molar was uprighted,
mesialized (2 mm), and extruded (2 mm), and also
the lower third molar tooth bud was mesialized
(2 mm) (Figure 13).

Treatment entered the retention phase after all
brackets were removed. While waiting for prosthetic
treatment, the retention appliance was a wraparound
retainer with upper left and right lateral incisor dental
substitutes. The palatal acrylic appliance was fitted
to the tooth surfaces to control the position of the
teeth. The lower arch was retained with a wraparound

retainer as well (Figure 14).
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Figure 14 Post-treatment with retention appliances

Discussion

Orthodontists are frequently challenged with
over-eruption of an upper second molar when treating
with fixed orthodontic appliances. Since adolescents
comprise the vast majority of patients who receive
orthodontic treatment, occlusal interference from over-
extruded cusps is common. The PSU intruder technique,
which was invented by Dr. Bancha Samruajbenjakun,
uses a rectangular 0.016" x 0.022" TMA wire. TMA
provides the lightest continuous force with the least
deformation compared with stainless steel or Blue
Elgiloy wire." The PSU intruder technique has several
benefits. 1) The wire is easy to bend because it only
has one small helix that can produce a highly flexible
wire. 2) The intruding force can be applied to a single
tooth, which avoids a reciprocal force at the adjacent
teeth when action is applied at the palatal or lingual
side. The buccal side of the corrected tooth as well as
the anchorage tooth can be maintained by the stiffer
arch wire. 3) The intruder spring can overlay the stiff
main archwire when designed to correct the buccal
side. 4) The intruder can be designed for one or both
sides of an over-extruded occlusal cusp. 5) It works
perfectly well in the finishing stage. 6) There is less oral
irritation. The only disadvantage is it cannot be applied

to more than one tooth. In the post-treatment phase,

there were no marginal ridge discrepancies between the
upper left first and second molars, which represented
an excellent result for the PSU intruder technique.

The mushroom-loop shape was initially
developed by Dr. Uribe and Dr. Nanda'' who
characterized the elastic range and its practicability
based on vestibular depth. Hence, the modified
mushroom loop was capable of producing a distal
moment and mesialized force at the lower left second
molar. The unintended vertical obstruction of some
teeth was quickly fixed by a straightforward wire
bending procedure.

The dens evaginatus at the lower left second
molar can be prophylactically treated by different
methods, which include: (1) selective grinding to
eliminate interference with the opposing cusp; (2)
covering the tubercle area with a flowable, cured resin
composite; and (3) filling the removed tubercle if the
pulp changed direction.'*"* This case was categorized
as type | mature apex and normal pulp tissue, and no
signs and symptoms were observed. It was possible to
apply compressive force to the opposing tooth because
of the minor under-occlusion of the upper left first
molar, which kept the patient informed throughout

the retention period.
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One of the greatest concerns during orthodontic
movement in this case was the aesthetic result since a
congenitally missing upper lateral tooth is the second
most common in tooth agenesis."* To open or close
a space, factors that include the site and bone
properties, the patient’s facial development, and
gingival and tooth characteristics (i.e. gingival biotype
and level, tooth size, shape, and color) need to be
considered. Closing the upper lateral incisor space
tends to cause excessive reduction of upper canine
tooth mass and insufficient papillary growth.”*’
On the other hand, opening the space allows for many
optional prosthetic treatments. In this case, the patient
preferred a single titanium implant. This treatment
showed a good prognosis because after treatment
the occlusion had maximum intercuspation with
a proper interincisal angle of the anterior teeth, which
decreased the probability of tooth relapse.'
A wraparound retainer with artificial teeth was
essential to maintain the spaces for further prosthetic
substitution. Furthermore, the fitted palatal acrylic
appliance had to be extended to the upper left second
molar to prevent re-extrusion. A long follow-up time
was necessary to observe the eruption pattern because

the lower third molar was still developins.

Conclusion

The patient needed teeth to fill the upper
anterior space. The skeletal Class | relationship and
normodivergent pattern with the orthognathic maxilla
and mandible were investigated in all of the available
data. Normal molar Class | relationship and overjet
were observed but the patient had an increased
overbite. In addition, the most remarkable points were
the increased upper anterior tooth spacing due to the
left and right congenitally missing lateral incisors along
with the lower left first molar extraction. The lower
left second molar tip was visible in the lower space.
Opening the space for forward restoration was applied
because of the shorter treatment time and fewer

complex mechanics. Even though the esthetic zone was

quite concerning because of the activated appliance,
dental substitutes were positioned during the insertion
of the orthodontic wires. As a result, the patient could
smile at anyone without concern. The outcome of
the upper incisor spaces was the presentation of
a suitable space for future dental implants, and the
lower left second molar was protracted close to the
lower left second premolar. The patient still had
mandibular growth during the treatment processes,
which definitely increased the vertical proportion and
forward mandibular growth direction. After treatment,
the lateral cephalometric radiograph indicated
a straight profile and skeletal Class | relationship,
which pleased both the patient and his parents. In
addition, this case report shared the novel idea of
intruding a local tooth, which in this case was the
upper left second molar. The palatal cusp was intruded
more by adjusting the TMA wire combined with the
palatal bracket of the adjacent teeth. This is a novel
technique that required only a minor modification
of existing orthodontic knowledge. This technique is
suitable for correcting a single supra-eruption tooth
without invasive bone punching. The multiple issues
associated with congenitally missing teeth and the
interference of an erupting tooth during orthodontic
treatment were the most significant concerns in this
case. The successful outcome resulted from good
communication among the multidisciplinary team
members that included the orthodontist, endodontist,
prosthodontist, and oral and maxillofacial surgeons to
consider the suitability of the treatment plan as well

as the future plan .
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Case Report

Abstract

The differences in developmental characteristics of premaxilla in the bilateral/ unilateral complete cleft
lip and palate should be taken into consideration prior to initiation of any orthodontic treatment. In regards
to bilateral complete cleft lip and palate, the small premaxilla solely attaches to the vomer bone at the
superior surface. These lead to obviously increase in mobility and instability of the premaxilla as compared to
unilateral complete cleft lip and palate. Regarding the premaxillary growth pattern variations in the bilateral
complete cleft lip and palate, the growth can be predominantly classified into; (1) Class Il pattern with forward
and downward movement of premaxilla, and (2) Class Ill pattern with backward and downward movement of
premaxilla. The comprehensive orthodontic treatments using either removable or fixed orthodontic appliance
are suitable treatment modalities for these patients. The purpose of this article is to demonstrate an alternative
treatment approach in a rare case of severely retruded premaxilla in bilateral complete cleft lip and palate
patient utilizing modified orthodontic appliance.

Keywords: Bilateral complete cleft lip and palate, Modified fixed orthodontic appliance, Severe premaxilla

retrusion, Uprighting premaxilla
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Figure 3 Premaxilla in position posteriorly to lower anterior teeth
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Figure 6 Initial intraoral photographs
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Figure 7 Initial lateral cephalogram and panoramic radiograph
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Figure 8 Intraoral photographs before and after premaxilla uprighting
a. Before premaxilla uprighting b. Bracketing on 21  c. After premaxilla uprighting
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Figure 9 Lateral cephalogram: Comparison of initial (a.) and after (b.) premaxilla uprighting
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Figure 10 Panoramic radiograph after premaxilla uprighting
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Case Report

Abstract

This case report showed a 13 years old Thai boy with a chief complaint of having proclined teeth and

spacing around his upper incisors. The main problem was a large overjet due to upper incisor proclination in
combination with anterio-posterior skeletal discrepancies by a retruded position of the mandible. The treatment
plan included two phases; the first phase was growth modification of the mandible with pre-pubertal growth
spurt potential, and the second phase was conventional orthodontic treatment to correct the residual dental
problem. The initial treatment was an arch expansion with an upper lateral expansion plate to coordinate
the upper and lower arch for four months and to guide the mandible growth with an activator appliance by
wearing it at least 12 hours/day for seven months. Progression was evaluated at the end of the first phase.
The second phase period was a fixed appliance for twenty months. After treatment, the results showed
a satisfactory lateral profile and alignment of teeth where the upper incisor position was corrected and
a normal position of the mandible was presented. These outcomes suggest that growth modification works
for severe Class Il skeletal discrepancies, especially in young patients with future growing potential, as it
decreases the severity and enhances normal skeletal growth pattern that decrease the chance of orthognathic
surgery.
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Introduction

Skeletal Class Il problems mean there are
discrepancies between the maxilla and mandible that
result in a convex profile with Class Il malocclusion.
Orthodontists often discriminate between the abnormal
position of the maxilla or mandible in adults or young
growing patients that lead to a specific treatment plan.’

In adults, the options for skeletal Class I
treatment are orthodontic treatment (camouflage
treatment) and orthodontic treatment combined
with orthognathic surgery.” In young growing patients,
the patients require two phases of treatment. In the
first phase, it is necessary to evaluate the skeletal
maturation stage by assessing the hand and wrist” or
cervical vertebra radiograph.” An evaluation indicated
the growth potential of abnormal growth of the
maxilla or mandible, so the chosen approach was
growth modification to enhance, inhibit or redirect the
bone to normal growth and decrease the severity of
discrepancies of the maxilla and mandible. The second
phase includes orthodontic treatment to correct the
remaining problems.” The success of the treatment
depends upon these following factors: 1) whether
the treatment attacked to the abnormal jaw, 2) the
proper treatment time, 3) the patient’s compliance
and motivation, and 4) the individuals response.
Furthermore, the appliances for growth modification
were diverse including the head gear, activator, twin
blocks, the fixed functional appliance, and a miniplate.

An activator was first suggested by Viggo
Andresen in 1908 and has been widely used until
now. The activator indicated for Class Il retrognathic
mandible issues in young growing patients and is
effective for erowth modification of the retrognathic
mandible. Some studies believe that an activator
promotes an orthopaedic effect for condylar growth®
and inhibits maxillary growth.” On the other hand, there
was a study that showed only dentoalveolar effects.®’
Therefore its usage is controversial and lead to
a systematic review. The outcome of Class Il

correction by an activator was from the combination

of dentoalveolar and skeletal position changes. The
dentoalveolar effect decreased the inclination of
upper incisors and gave more proclination of lower
incisors. The skeletal effects inhibited anteroposterior
maxillary growth, increased the mandibular length,
and assisted backward rotation of the mandible with
increased lower facial height.'’ The suitable treatment
time for mandibular growth modification should be
before the peak of pubertal growth spurts."

The aim of this case report was to present the
growth modification using an activator on young Thai
growing patient with Class Il severe antero-posterior

discrepancies by retrognathic mandible treatment.

A thirteen-year-old Thai boy met an orthodontist
with protruding and spacing of the upper anterior teeth
as his chief complaint. He had a history of extraction,
fillings and scaling for dental treatment with no other
medical history. The growth status evaluation from his
hand and wrist radiograph revealed the appearance of
an abductor sesamoid bone showing the beginning of

a pubertal growth spurt (Figure 4).

Figure 1 Pre-treatment extraoral examination
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Figure 2 Normal (a) and protruded (b) chin position

An extra-oral examination showed a mesofacial
and asymmetrical face with 2 millimeters of chin
deviation to the right, normal lower anterior facial
height, no occlusal plane canting, incompetent lips, and
a low smile line (Figure 1). The facial profile showed
a convex facial profile with a protruded upper lip. His
profile was better in the protruded chin position, which
indicated mandibular growth modification (Figure 2).
Functional analysis showed no signs or symptoms of
temporomandibular joint disorders, no CO-MI shift,
correct nasal breathing, and a lower lip biting habit.

The patient’s intraoral examination showed fair
oral hygiene with mild gingivitis with normal frenum
attachment (Figure 3). The maxillary arch was V-shaped
with an asymmetrical arch form showing impinging
gingiva at a retro-incisive area, he had a median
diastema and some unerupted teeth (numbers 15, 17,
25,and 27). The mandibular arch was V-shaped with an
asymmetrical arch form showing lower anterior teeth
crowding, with 43 partially erupted and four unerupted
teeth (numbers 33, 37, 45, and 47). Malocclusion
described an antero-posterior problem as having
a large overjet of 11 millimeters with proclination of
the upper incisors, and a vertical problem presented
a 7 millimeters deep overbite and 4 millimeters deep
curve of the Spee. There was a Class Il canine relationship

of 4 millimeters and a Class Il molar relationship of

Figure 3 Pre-treatment intraoral examination

Figure 4 Hand and wrist radiograph

2 millimeters on both sides (Figure 3). Bolton’s analysis
showed that the lower anterior teeth were larger
than the upper anterior teeth by 1.5 millimeters with

consonant upper and lower sizes of overall teeth.
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Figure 5 Pre-treatment dental casts

Table 1 Pre-treatment with Korkhaus’ analysis

Figure 6 Pre-treatment-lateral cephalogram

Type

Arch height (mm.) 19.1+ 24 23 17.3+£23 12
Anterior arch width (mm.) 36.4 + 1.9 35 36.2 + 2.1 34
Posterior arch width (mm.) 46.8 + 2.2 48 457 £ 2.2 49

The intraoral examination was consonant with
the dental casts (Figure 5). Korkhaus analysis showed
an increase in the upper anterior arch height and
a decrease in the lower anterior arch height, and
also presenting a large overjet, anterior and posterior
arch width of upper and lower arch were resemble
(Table 1). The lateral cephalometric analysis with
Thai norms presented'” " as (Figure 6, Table 2): A Skeletal
Class Il normodivergent pattern with an orthognathic
maxilla and retrognathic mandible, proclined and
protruded upper incisors, retroclined and retruded
lower incisors, normal interincisal angles, a protruded
upper lip but a normally positioned lower lip, and
a normal nasolabial angle. A panoramic radiograph

(Figure 7) showed asymmetrical condyles (the right was

Figure 7 Pre-treatment panoramic radiograph

larger than the left), maxillary sinus pneumatization
adjacent to the posterior tooth roots, four unerupted
teeth (numbers 15, 25, 33, and 45), and three crown
formations (on teeth numbered 28, 38, 48). The etiology
of malocclusion showed tooth-sized and arch-sized

discrepancies, and lower lip biting.
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Table 2 Pre-treatment cephalometric analysis

Norm
MeanzSD

Measurement

There were two options for the treatment
plan; 1) Growth modification and 2) Camouflage with
upper teeth extraction. The treatment plan had to be
considered according to the patient’s complaint, which
included protruded upper incisors, a skeletal Class |l
problem requiring retrognathic mandible treatment,
a large overjet, and retroclined and crowding of the lower
incisors. The patient’s profile was convex and required
advancement of the mandibular position. Therefore,
two-phase of treatment was chosen as follow: 1)

growth modification with an activator appliance and

Pre-

Interpretation

treatment

2) comprehensive orthodontic treatment, because of
the growth status as the peak of a pubertal growth
spurt that would occur one year after this stage. The
upper arch was narrowed and the overjet decreased
when manipulated in a hand held articulation position.
The maxillary arch expansion was performed with
a bilateral expansion plate and followed by an activator
appliance to enhance mandibular growth. In addition,
the objective of the treatment included both the

skeletal and dental beneficial effects.
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Figure 8 Progression extraoral examination

The upper bilateral expansion plate was activated
and turned one time each week and followed up
every month. During expansion of the upper arch, the
palatal acrylic and labial bow were adjusted to retract
and close spacing at upper anterior teeth. After four
months of expansion, the buccal overjet was increased
and the activator was inserted. After ten months of
the activator placement, the patient’s lateral profile
improved with a more downward and forward position
of the chin when compared with the initial position
(Figure 8), and the intra-oral examination showed that
the large overjet and deep overbite had improved
(overjet; from 11 to 3 millimeters, and overbite; from
7 to 3 millimeters). The molar and canine Classification
was changed from a Class Il to a Class Il relationship.
In addition, the upper arch form was corrected from
a v-shape to a paraboloid-shape and to conform with
the lower arch, the upper incisor spacing was closed
(Figure 9). The overall superimposition of progression
showed downward and forward growth of the
mandible, which was consonant with the mandibular
superimposition being backward of condylar growth.
In addition, the maxillary superimposition showed

mesialization of the upper molar, which had slightly

Figure 9 Progression intraoral examination after

expansion and activator

Figure 10 Progression lateral cephalogram

extruded and shown retroclination of the upper incisors.
Mandibular superimposition showed extrusion and
mesialization of the lower molar and proclination of

the lower incisors (Figure 11).
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Progression lateral cephalometric analysis
(Table 3) showed an improved skeletal relationship
as Class |, dental analysis as normal of upper and
lower incisors inclination, soft tissue analysis as
normal for the position of the upper and lower
lips, and a nasolabial angle at the end of the first
phase of treatment (Figure 10).

Figure 11 Progression lateral cephalogram superimposition

(Black line - Initial, Blue line - Progress)

Table 3 Comparison of pre- and progress-treatment cephalometric analysis

Norm Pre Progress
Measurement 9

Difference

MeanzSD treatment treatment
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Figure 12 Progression panoramic radiograph

Figure 13 Post-treatment extraoral examination

After finishing the first phase of treatment, the
facial profile, incisors and lip position were accepted.
The remaining problems were upper anterior teeth
spacing, upper second premolar rotation, lower anterior
teeth crowding, and a Class Ill molar relationship
that could be solved by conventional orthodontic
treatment without extractions.

The second phase of the treatment plan
included closing all upper spaces, aligning the
teeth of the upper and lower arches, and upper
molar mesialization for correcting the Class Il molar
relationship. Bi-dimensional preadjusted edgewise
appliances (slot 0.018" at incisors and slot 0.022" at
all remains) were bonded for leveling and aligning;
starting with 0.012" followed by 0.016" nickel-titanium

Figure 14 Post-treatment intraoral examination

wires on both arches. In the movement phase, stainless
steel arch wires were used (0.016", 0.016" x 0.016"
and 0.016" x 0.022"). Upper anterior and posterior
teeth were grouped together, and Class Il elastic and
upper incisor retraction by a c-chain was applied. The
finishing phase was performed until the following were
achieved: a Class | canine and molar relationship was
achieved, there was a normal overjet and overbite,
and good occlusal intercuspation. The second phase
of the treatment was completed after 20 months
with an upper and lower wraparound retainers for the
retention phase.

After the final treatment, the outcome showed
dramatic changes in the lateral profile (Figure 13)
providing the patients with satisfaction and confidence.
From the dental cast analysis, the upper anterior
spacing was corrected with good alignment and
normal inclination, and transverse discrepancies was
corrected (Figure 15) Panoramic radiographs showed
root parallelism with no significant root and alveolar

bone resorption or other pathologic findings (Figure 16).
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Figure 16 Post-treatment panoramic radiograph

Figure 15 Post-treatment dental casts

The cephalometric analysis and superimposition
(Figure 17, 18; Table 4) showed dramatic changes in the
antero-posterior position of the mandible by forward

growth, and the upper incisors were retroclined.

Figure 17 Post-treatment lateral cephalogram

Figure 18 Lateral cephalometric superimposition

(Black line - Initial, Red line - Progress)
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Table 4 Comparison of pre- and post-treatment cephalometric analysis

N P Post .
Measurement orm re os Difference

MeanzSD treatment treatment

Table 5 Comparison of pre- and post-treatment dental cast analysis

Pre-treatment Post-treatment
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Discussion

The patient’s chief compliant was proclination
of the upper incisors. An extraoral examination showed
a mesofacial pattern and chin deviation to the right of
2 mm in the frontal view and having a convex profile and
retruded chin in the lateral view, including incompetent
lips at the rest position. The lateral profile improved
from a convex to straight profile in the forward chin
position. An intraoral examination showed upper teeth
spacing (median diastema) and lower teeth crowding.
The diagnosis included a skeletal Class Il normal bite
with a retrognathic mandible, dental Class Il division
1 malocclusion with a deepbite, proclined and
protruded upper incisors, and retroclined and retruded
lower incisors. The challenge of this case was the large
overjet and skeletal discrepancies in an antero-posterior
dimension.

Lateral cephalometric analysis indicated an
orthognathic maxilla and retrognathic mandible. The
patient’s profile improved from a convex to a straight
profile in an advanced mandibular position. There are
two options for Class Il treatment in growing patients
as follows: 1) Growth modification by head gear or a
functional appliance™ or 2) Dentoalveolar treatment
with three alternatives being upper arch distalization,
upper anterior teeth retraction or a combination of
upper arch distalization'” and lower arch mesialization."

The growth modification treatment plan was
chosen for this patient with the maturity indicator from
a hand and wrist radiograph having ossification of the
adductor sesamoid one year before peaking from a
pubertal growth spurt. A functional appliance was used
to enhance the mandibular growth. The indication of
a functional appliance was well aligned dental arches,
especially a fixed functional appliance, a posterior
positioned mandible, non-severe skeletal discrepancy,
lingual tipping of the mandibular incisors, and proper
patient selection."”'

In this case, the patient needed treatment at the
pre-functional appliance phase by upper arch expansion

to correct a narrow upper arch (v-shaped arch form)

and by preparing a transverse dimension in the forward
position of the mandible. Furthermore, the objectives
of the treatment included both skeletal and dental
beneficial effects.

Lateral cephalometric radiographs superimposition
between initial and post treatment showed downward
and forward direction of mandibular growth with upward
and backward growth of condyles, and retroclination of
the upper incisors that improved the patient’s profile
and increased the lower facial height. In addition, the
deep bite was corrected from posterior teeth extrusion.

The prognosis of the treatment was good
according to these following factors:* 1) The overjet
and overbite improvement after treatment; 2) Arch
coordination enhanced the stability of the treatment
and decreased relapse; 3) A normal interincisal angle
decreased relapse of overbite; 4) Good functional
occlusion with a group function occlusal scheme as
buccal cusp touching at the working side with no
interference at the non-working side; and 5) Good
patient compliance with internal motivation for wearing
the orthodontic appliance and retainer.

Wraparound retainers were chosen for the
retention phase. The wearing time and frequency of
using the retainer would gradually decrease until the
occlusion is stable and the growth status is complete.
The retention phase needed monitoring every 1, 3,
and 6 months until no relapse presented, and then an

annual follow-up is suggested.

Conclusion

Finally, the treatment outcome presented
successful growth modification by a lateral expansion
plate and an activator in severe Class Il skeletal
discrepancies with large overjet and overbite in a Thai
boy patient. The mandible dramatically enhanced
growth in the forward and downward position. The
outcome of the treatment was satisfied: the upper
incisors proclination was corrected, there was normal

overjet and overbite, there was interdigitation and
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a Class | canine and molar occlusion, the lateral profile

was changed from a convex profile to be a straight

profile, and the retruded chin was improved.
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Review Article

Abstract

Significant alveolar bone thickness and height loss occur in an old extraction site. When planning implant

placement, alveolar bone loss may lead to poor esthetic and compromise implant treatment success. Therefore,
bone grafting may be necessary to promote alveolar bone thickness and height before implant placement.
However, the treatment outcome of bone grafting is difficult to predict. Orthodontic implant site switching by
orthodontic tooth movement into an atrophic ridge provides a non-aggressive alternative procedure to increase
alveolar bone volume. When the tooth is moved orthodontically into an atrophic edentulous ridge, a new bone
is formed behind the orthodontically moved tooth recreates a wide bony ridge. However, there is no evidence
of treatment guidelines and the effectiveness of this technique. Therefore, this review emphasizes on indication,
contraindication, consideration of treatment planning, effectiveness, and complication of orthodontic tooth
movement into an atrophic ridge for bone augmentation prior to implant placement.

Keywords: Alveolar bone augmentation, Atrophic ridge, Implant, Orthodontic treatment
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Figure 1 Alveolar bone augmentation with orthodontic tooth movement into an atrophic ridge

(1)  Amandibular second premolar is pushed distally into an atrophic edentulous space of a mandibular

first molar.

(2) New bone is generated by mandibular second premolar movement for implant placement

between the mandibular first and second premolar.
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Table 1 Comparative study of alveolar bone thickness and height change after tooth movement through an

edentulous ridge

Amount of tooth

Author Study

movement

Alveolar bone change

(mm)

Diedrich et al,,

1996°

Santos et al.,
20177

Ramos et al,,
2020%

- Atotalof 39 premolars 9.40
were distalized for

Space opening

Mean age = 31 years
(16-52 years)
- Applied force (not

assessed)

- A total of 15 4.10
mandibular second
molars were distalized
for space opening
(control group - non
-moving teeth)
- Mean age = 36
years (18-45 years)
- Applied force = 150

grams

- Atotal of 25 premolars 5.58
were distalized for
space opening (control
group — Non-moving
teeth)
- Mean age = 47 years
(37-63 years)
- Applied force = 70

grams

Alv r bone heigh

Methods — Periapical radiograph

Alveolar bone height on tension and pressure sides: the distance
from the most coronal mesial and distal bone to cemento-enamel
junction (CEJ)

Results — Alveolar bone height on tension side was decreased
0.5 mm and alveolar bone height on pressure side was no

significant change.

Alv r bone thickn
Methods — Cone-beam computed tomography

Buccal and lingual bone thickness: the distance from the buccal
and lingual root surface to the farthest alveolar bone surface,
measured perpendicular to the long axis of the tooth at the
middle of the root.

Results - Buccal and lingual bone thickness were no significant
difference between the control and treatment groups.
Alveolar bone height
Methods - Cone-beam computed tomography

Buccal and lingual alveolar bone height: the distance from the
most coronal buccal and lingual bone to cemento-enamel
junction (CEJ)

Results - Buccal and lingual bone height were no significant

difference between the control and treatment groups.

Alveolar bone height

Methods — Cone-beam computed tomosgraphy

Buccal, lingual, mesial, and distal alveolar bone height: the

distance from the most coronal buccal, lingual, mesial and distal

and lingual bone to cemento-enamel junction (CEJ)

Results

- Mesial and distal alveolar bone height were no significant
change.

- Buccal and lingual alveolar bone height decreased 1.13 mm
and 0.52 mm, respectively.

- Mesial alveolar bone height significantly decreased more in
the control group (-0.44 mm) than in the experimental group
(=0.14mm).

- Distal, buccal, and lingual bone height were no significant

difference between the control and treatment groups.
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Abstract

Orthodontic tooth movement is caused by the force acting on the periodontal tissue surrounding the

tooth that divides by the affected area into two sides: the side that a tooth moves toward is called the pressure

side; the other side is the opposite side that a tooth moves away from, is called the tension side. These sides
present periodontal tissue remodeling from the stimulation of various mediators such as cytokines, growth
factors, and chemokines. Chemokines are small molecules that are important for bone remodeling processes
in orthodontic tooth movement. This review article aims to present the role and importance of chemokines
in orthodontic tooth movement.
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Table 1 shows chemokine functions related to bone remodeling
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