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ABSTRACT

Objectives: The present study was designed to determine and compare the skeletal,
dentoalveolar and soft tissue effects produced by the Advansync functional appliance
and intermaxillary NiTi coil springs in the treatment of growing patients with Class II
division 1 malocclusion. Subjects and methods: A sample of 19 growing patients,
as evaluated by hand wrist radiographs, with age range 12-15 years was divided
into two groups. Group I patients were treated with the Advansync appliance (n=10)
and Group II patients were treated using intermaxillary NiTi coil springs (n=9). The
study was conducted using lateral cephalograms taken before appliance insertion and
immediately after appliance removal. Treatment changes were evaluated for each group
and compared between both groups. Data were analyzed using Paired sample t-test for
each group and Independent t-test for comparing groups together. Results: The use
of Advansync and fixed appliances (Group I) resulted in significant decrease in SNA
and ANB angles (p<0.001). Dental changes included retroclination of maxillary teeth,
proclination and intrusion of mandibular teeth as well as mesialization of mandibular
molars (p<0.001). On the other hand, SNA and ANB showed non-significant changes
for patients treated with intermaxillary NiTi coil springs (Group II) (p=0.05). While
dental changes included retroclination of maxillary teeth, proclination and intrusion
of mandibular teeth as well as mesialization of mandibular molars (p<0.001) which
were greater in Group II than Group I. The effects of both treatment modalities showed
significant increases in total mandibular length and anterior facial height (p<0.01 and
p=<0.05) with no significant difference between both groups. Lower lip to PtV was the

Paper extracted from PhD thesis entitled “Evaluation of the Effects of Advansync Appliance versus Intermaxillary Coil Spring
Mechanics on TMJ Morphology, Cone Beam Study”.
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only soft tissue measurement with significant changes (p<0.05)
for each group and was non-significant when the two groups
were compared together. Conclusion: Both treatment modalities
were effective in treating Class II division 1 malocclusion. The
Advansync appliance produced its effect through maxillary
growth restriction and dentoalveolar changes. While the effects
of intermaxillary NiTi coil springs were only dentoalveolar, but

more than the Advansync appliance.

INTRODUCTION

Malocclusion is a problem with multifactorial
aetiology of both genetic and environmental factors.
Class II division 1 malocclusion is one of the most
common types of malocclusions found .

It can originate from discrepancies in the
skeleton, the dentition, or both ®. Mandibular
retrusion is the most common feature for class II
division 1 malocclusions G#.

A variety of treatment options for Class II mal-
occlusion have been introduced, of particular inter-
est are intermaxillary appliances which act on both
the maxilla and mandible to correct class II maloc-
clusion®. They include intermaxillary elastics, ap-
pliances that act as substitutes for intermaxillary
elastics and functional appliances ©.

Intermaxillary Class II elastics are one of the
most commonly used methods in present times, as
they are practical, efficient and of low cost 7-% 9,
However, they have some disadvantages as they
undergo progressive reduction in force magnitude
and their elasticity maybe affected by several factors
in the oral cavity such as pH and temperature!'®!V,
In addition, latex elastics may cause allergic
reactions'* 1%,

However, closed Nickel Titanium (NiTi) coil
springs maybe a better substitute as they generate
lower and more continuous forces that are affected
to a lesser degree with humidity and pH. This
characteristic of better force maintenance may
cause faster and more physiologic movement
with minimal aggression to dental and periodontal
tissues (1419,
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Several appliances are used as substitutes for
intermaxillary Class II elastics such as Calibrated
Force Module, Alpern Class II Closers, Saif Spring
and CS 2000 Class II Springs were coil springs are
placed instead of elastics distal to the mandibular
molars and mesial or distal to the maxillary
canines 1¢19,

Functional appliances are another intermaxillary
treatment modality commonly used for growing pa-
tients with skeletal Class II division 1 malocclusion
due to a retruded mandible. They include a range
of removable and fixed devices that are designed to
alter the position of the mandible, resulting in or-
thopaedic and orthodontic changes ?°2". The use
of fixed functional appliances in particular has the
advantages of requiring minimal patient compli-
ance and ensuring a constant anterior positioning of
the mandible during the treatment period ?*2%. One
of the commonly used rigid fixed functional appli-
ances is the Herbst appliance, where several studies
have investigated its effects and compared it to the

effects of other functional appliances 427,

Advansync appliance is a modification of the
Herbst appliance, which is also known as Molar
to Molar appliance. The Advansync appliance’s
design, which utilizes only the first permanent
molars, allows correcting dental malocclusion
simultaneously with the orthopaedic correction
of class II, thus saving time “¥. Few studies have
investigated the effects of Advansync appliance
in relation to Mandibular Anterior Repositioning
Appliance (MARA) and Class II elastics, but
none has compared it to intermaxillary NiTi coil

springs %2,

Therefore, the purpose of the study was to
compare the cephalometric skeletal, dental and soft
tissue changes of the Advansync and intermaxillary
NiTi coil springs after the treatment of Class II

division 1 malocclusion in growing patients.
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SUBJECTS AND METHODS

A statistical power analysis was performed to
determine the sample size. The alpha level was 0.05
(5%); power of 80% and the suggested sample size
was 18 for both groups (9 patients for each group).
The study was conducted on 22 subjects selected
from the clinic of the Orthodontic Department,
Faculty of Dental Medicine for Girls Al- Azhar
University. Over sampling was performed in case of
dropouts. Consents were obtained from the patients’
parents after the explanation of the aim and method
of the study.

Growing patients (MP3 stages FG and G) of both
genders with Class II division 1 malocclusion were
selected. The inclusion criteria included skeletal
class II relationship due to a deficient mandible
with ANB angle greater than 5° (as assessed from
pre-treatment lateral cephalometric analysis). The
selected patients needed a non-extraction treatment
approach, they had normal or decreased lower facial
height, as well as normal or decreased inclination of
lower incisors and absence of any signs or symptoms
of temporomandibular joint disorders.

Patients were divided into 2 groups equally.
Group I initially included 12 patients that were
treated with fixed functional appliance therapy using
the Advansync appliance in combination with fixed
appliance. Two patients did not continue treatment
leading to a total of 10 patients who finished
treatment with Advansync. Group II initially
included 12 patients treated with intermaxillary
nickel-titanium (NiTi) coil springs in combination
with fixed appliance. Three patients did not continue
treatment; therefore 9 patients finished treatment
using intermaxillary NiTi coil spring mechanics.

For Group I patients treated with Advansync,
upper and lower first molars were banded and
the rest of the teeth were bonded by preadjusted
edgewise appliances. Levelling arch wires were
placed in sequential order until reaching 0.016
stainless steel arch wires for the bite to be sufficiently
opened to provide a more comfortable mandibular
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advancement and easier mastication for the patient.
Then bands were removed to place the Advansync
appliance U.S.A). The
appliance consisted of 4 partial crowns cemented

(Ormco, Advansync
on the upper and lower permanent first molars
and 2 telescoping rods that connect the upper and
lower crowns together on each side via screws by
using a key supplied with the appliance. Crimpable
spacers were also supplied to be placed onto the
rods for additional activation or midline correction.
Cephalometric records were taken before appliance
insertion and immediately after appliance removal.
Activation of the appliance was done 2-4mm every

3 months for 6-9 months duration until moderate
overcorrection was achieved (28). The activation
was done by crimping C-spacers of appropriate
sizes to the telescopic rods. Then the appliance was
removed and class II elastics were used and the
cases proceeded with normal orthodontic mechanics
to finish.

For Group II patients banding and bonding
procedures were done the same way as in Group I,
but leveling arch wires were placed in sequential
order until reaching 0.017 x 0.025 stainless steel
arch wires for upper and lower teeth. Upper teeth
were legated together from the upper right canine to
the upper left canine before coil spring placement.
Lower teeth were also legated together from the
first molar on the right side to the first molar on the
left side, to control proclination of lower incisors.
The wire was also bent distally as in Group I
patients. Then by using an orthodontic force gauge
NiTi coil springs of suitable sizes that produced a
force of 200 grams were chosen. The coil springs
(Ormco, U.S.A) were attached bilaterally to the
appliance for 5 to 8 months. The upper end of
each spring was fixed to the hook on the maxillary
canine bracket and the lower end to the hook on the
mandibular first molar tube (16). No adjustments
or reactivations were needed after the springs had
been placed. Cephalometric records were obtained
immediately before coil spring placement and at the
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end of treatment. Patients were instructed to remove
them during eating.

Cephalometric Analysis

The lateral cephalograms representing the treat-
ment groups were digitally traced using Anatomage
version 5.1, San Jose, CA, U.S.A. Skeletal, dental
and soft tissue variables were chosen from differ-
ent cephalometric analyses (28, 30,29, 31, 32). The
skeletal, dental and soft tissue measurements per-
formed are illustrated in Figures1, 2 and 3.

The results of the current study were collected,
tabulated and statistically analyzed using Statistical
Package for Social Science (SPSS) Version 20. The
level of significance was set at p < 0.05. Descriptive
statistics were calculated for each variable including
mean and standard deviation. All data were
explored for normality using Shapiro-Wilk test.
Paired samples t-test was used to study the changes
that occurred after treatment within each group and
Independent samples t-test was used to compare
changes between the two groups. Intra- observer
reliability test was carried out using Concordance
Correlation Coefficient (CCC).

Fig. (1) Skeletal measurements 1-SNA angle, 2-SNB angle,
3- ANB angle, 4-Angle of convexity, 5-A to Nasion
perpendicular, 6- Maxillary effective length, 7-
Mandibular effective length, 8- Anterior cranial base,
9- Posterior cranial base, 10- Corpus length, 11-
Mandibular plane& SN , 12- Y Axis angle, 13-Occlusal
to FH, 14- Palatal plane to Sella Nasion, 15- Gonial
angle, 16- Anterior facial height, 17- Posterior facial
height, 18- Ramus height.
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Fig. (2) Dental Measurements 1- Upper Incisor to SN angle,
2-Upper Incisor to NA (angle), 3-UI Position: upper
incisor to NA (linear), 4-UI Height: upper incisor to PP
(linear), 5- U6 Height: maxillary first molar cusp tip to
PP, 6-U6 Position: maxillary first molar mesial surface
to Pt V, 7 - Lower Incisor to MP, 8- Lower Incisor to
NB (angle), 9-LI Position: lower incisor to NB (linear),
10- LI Height: lower incisor to MP, 11- FMIA: Lower
incisor to FH, 12- L6 Height: mandibular molar cusp
tip to MP, 13- L6 Position: mandibular first molar
mesial surface to Pt V, 14- Overbite, 15- Overjet, 16-
Interincisal angle

Fig. (3) Soft tissue measurements 1-Facial angle, 2-Subnasale
to H plane, 3-H-angle, 4-Facial convexity(G’ SnPog’),
5-Nasolabial angle, 6- Upper lip to E-line, 7- Lower lip
to E-line, 8- Upper lip to Pt V, 9-Lower lip to Pt V,10-
Mentolabial sulcus depth

RESULTS

The patients within each group had very similar
ages and gender distribution, while the overall
follow up time was slightly more for group II treated

with the coil spring mechanics as shown in table 1.

To determine accuracy of the method,

cephalometric measurements were retraced and
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Table 1: Descriptive statistics comparing sample characteristics for the study groups.

Age Observation Time Gender
Mean SD Mean SD Male Female
Group I (N=10) 12.97 1.03 232 0.39 40% 60%
Group II (N=9) 12.96 1.04 252 0.44 44 4% 55.5%

remeasured by one investigator. The results of
the intra-observer reliability test showed a range
between very good to excellent reliability for both
groups.

When the initial records of the two groups were
compared the dentoskeletal characteristics of the
two groups were generally similar except for two
measurements, the posterior facial height, where
patients in Group I had an increased posterior facial
height than Group II and the height of upper molar
which was increased in Group II more than Group I.

The anteroposterior measurements for Group I
patients treated with Advansync appliance showed
significantly decreased SNA angle, ANB angle and
angle of convexity. While mandibular length was
significantly increased and the rest of the skeletal
anteroposterior measurements showed no significant
changes. The skeletal vertical measurements for
Group I indicated that the anterior and posterior
facial heights increased significantly, while other
measurements showed no significant effects.

Maxillary dental changes after treatment with
Advansync appliance for Group I revealed a highly
significant decrease in the angles of upper incisor to
SN, upper incisor to

NA and the distance between upper central to
NA. However the height of upper incisor and the
position and height of upper molar did not show any
significant outcome.

Mandibular dental results for group I reported
significant proclination and intrusion of lower
incisors as revealed from statistically significant

increase in lower incisor to MP and

NB angles as well as increase in the position of
lower incisor to NB, while the height of lower incisor
to MP decreased. Mesialization of the first molars
occurred as the linear measurement between lower
molar and PtV increased significantly. However
there were no significant changes in the height of
lower first molars. Maxillary and mandibular dental
changes lead to a significant reduction in overjet
and overbite.

Soft tissue changes for group I were not
statistically significant except for lower lip to PtV,
which showed significant increase when comparing
pre-treatment to post-treatment measurements.

For group II patients treated with the coil spring
mechanics, there were no significant changes for
skeletal measurements except for mandibular
length and anterior facial height which significantly
skeletal
anteroposterior and vertical measurements showed

increased. However the rest of the

no statistically significant outcomes.

Maxillary dental changes for group II had
similar changes as in group I, where a highly
significant decrease in the angles of upper incisor to
SN, upper incisor to NA and the distance between
upper central to NA were present. While the height
of upper incisor and the position and height of upper
molar did not show any significant changes.

Mandibular dental results for group I, as in group
I, reported significant proclination and intrusion
of lower incisors as interpreted from statistically
significant increase in lower incisor to MP and NB



(378) ADJ-for Grils, Vol. 5, No. 4

angles as well as increase in the position of lower
incisor to NB, while the height of lower incisor
to MP decreased. Mesialization of the first molars
occurred as the linear measurement between lower
molarand PtV increased significantly. However there
were no significant changes in the height of lower
first molars. Intermaxillary dental measurement
changes showed a significant reduction in overjet
and overbite. Soft tissue changes for group II were
not statistically significant except for lower lip to
PtV, which showed significant increase.

When skeletal
measurements between the two groups, group
I showed significant decrease in SNA angle,
ANB angle, angle of convexity and A-nasion

comparing anteroposterior

perpendicular, than Group II as shown in table
2. All other skeletal anteroposterior and vertical
measurements showed no statistical significant
changes between the two groups.

When comparing maxillary dental measurements
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between the two groups, the angles of upper incisor
to SN, upper incisor to NA and the distance between
upper central to NA were significantly reduced in
Group II more than Group I. However the height
of the upper incisor and the position of upper molar
showed no significant changes between the two
groups, but the height of upper molar reported a
statistically significant increase in Group II than
Group I, table 3. Whereas, mandibular dental
changes were similar between the two groups and
were statistically non-significant. When comparing
intermaxillary dental measurements between
groups I and II, the overjet reduced significantly
more in group II compared to group I. However
differences in overbite and inter-incisal angle were
not statistically significant as revealed in table
4 Regarding soft tissue measurement, both groups
showed no statistically significant changes for all

soft tissue measurements.

Table 2: Comparison of anteroposterior skeletal changes between treatment groups

Measurements Group [ (N=10) Group II (N=9)
p-value Sig.
Mean SEM Mean SEM

SNA -1.02 0.23 -0.02 0.02 <0.001 *
SNB 0.06 0.09 0.02 0.01 0.179 NS
ANB -1.62 0.26 -0.05 0.02 <0.001 *
Angle of convexity -1.05 0.23 -0.36 0.18 <0.001 *
A-Nasion Perpendicular -0.55 0.30 -0.01 0.09 <0.001 *
Midfacial Length 0.03 0.07 0.05 0.06 0.502 NS
Mandibular length 1.01 0.58 0.99 0.27 0.922 NS
Corpus Length 0.20 0.21 0.15 0.09 0.498 NS
Anterior cranial base 0.13 0.13 0.09 0.14 0.516 NS
Posterior Cranial base 0.06 0.16 0.03 0.13 0.651 NS

SD= Standard Deviation, n= number, NS= Non- Significant p > 0.05, p= probability level,

Sig= Significance, *: Significant at P < 0.001
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Table 3: Comparison of maxillary dental changes between treatment groups

Group [ (N=10) Group II (N=9)
Measurements p-value Sig.
Mean SEM Mean SEM
UI-SN angle -5.3 0.45 -6.32 047 <0.001 *
UI-NA angle -4.33 0.42 -5.65 0.64 <0.001 *
Position UI-NA (mm) -1.57 0.30 -2.35 0.17 <0.001* *
Height UI-PP (mm) 0.15 0.32 0.31 0.20 0.197 NS
Position U6-PtV (mm) -0.49 0.32 -0.55 0.33 0.685 NS
Height U6-PP (mm) 0.15 0.14 0.32 0.17 0.025 wk
UI-SN angle -5.3 045 -6.32 0.47 <0.001 *
UI-NA angle -4.33 042 -5.65 0.64 <0.001 *
SD= Standard Deviation, n= number, NS= Non- Significant p > 0.05, p= probability level,
Sig= Significance, *: Significant at P < 0.001, **: Significant at P < 0.05
Table 4: Comparison of maxillary dental changes between treatment groups
Group I (N=10) Group II (N=9)
Measurements p-value Sig.
Mean SEM Mean SEM
Over jet -5.23 0.20 -6.00 0.20 <0.001 *
Over bite -2.05 0.40 -2.12 0.48 0.727 NS
Inter-incisal angle 2.16 1.27 2.65 1.70 0475 NS

SD= Standard Deviation, n= number, NS= Non- Significant p > 0.05, p= probability level,

Sig= Significance, *: Significant at P < 0.001

DISCUSSION

Class II division 1 malocclusion is one of the
most common types of malocclusions found in
orthodontic practice . It can originate from skeletal
imbalance between the maxilla and mandible, where
mandibular retrusion is the most common feature

for this type of malocclusion &4,

A variety of treatment options for Class II
division 1 malocclusion have been introduced.
Of particular interest are intermaxillary treatment
modalities which act on both the maxilla and
mandible to correct Class IT malocclusion ©9,

A commonly used intermaxillary treatment
modality is intermaxillary elastics. They are
practical, efficient and of low cost, but they
undergo progressive reduction in force magnitude
and their properties are affected by humidity and
temperature!’® 'V, On the other hand, closed NiTi
coil springs can be used as substitutes as they are
superior to intermaxillary elastics in generating
lower and more continuous forces that are affected
to a lesser degree with humidity and pH “*'¥. No
recent studies were found describing skeletal, dental
and soft tissue effects of intermaxillary NiTi coil
springs in Class II division treatment.
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Functional appliances are an alternative inter-
maxillary treatment modality commonly used for
growing patients with skeletal Class II malocclu-
sion due to a retruded mandible. They include re-
movable and fixed devices that are designed to alter
the position of the mandible, to induce supplemen-
tary lengthening ®”. As the mandible is postured
forward, growth of the distracted condylar head and
remodeling of the glenoid fossa take place V.

The Advansync is one of the recently developed
rigid fixed functional appliances that have still
not yet been well investigated ®%30. It utilizes
only the first permanent molars, thus allowing the
placement of preadjusted edgewise appliances at
the beginning of treatment, causing dental and
orthopaedic correction simultaneously and hence

saving time®@$-30),

Results’ interpretation

Skeletal Changes:

Group I patients treated with the Advansync
appliance experienced maxillary growth restriction
as indicated by 1.02 decreases in SNA angle.
Although the appliance did not significantly affect
the anteroposterior position of the mandible (SNB;
p>0.05), there was a highly significant improvement
in the intermaxillary skeletal relationship (ANB;
p< 0.001 and angle of convexity; p< 0.01) and
an increase in the total mandibular length (Cd-
Gn; p<0.001). There were no significant changes
regarding skeletal vertical measurements except
for the anterior and posterior facial heights that
experienced a significant increase (p<0.05).

The results of the present study were in agreement
with previous studies that used Advansync appliance
for Class II division 1 treatment 3%,

Group II patients treated with intermaxillary coil
springs did not experience any significant skeletal
anteroposterior changes except for a significant
increase in the total mandibular length. These out
comes were similar to the findings for a previous
study reported except for the SNA angle, where it was
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found that treatment with Class II elastics showed
slight maxillary skeletal growth restriction®.
This disagreement may be due difference in study
design, where they compared their results to a
control group, whereas, a control group was not
included in the present study. Another investigation
also agreed with the present study as they stated that
Class II elastics produced a more vertically directed
increase in mandibular length that did not affect
SNB angle ®.

Contradicting these results, a previous study
made where CS 2000 Class II springs were used,
which stated that intermaxillary improvement
occurred due to anterior projection of point B.
Although CS 2000 Class II springs were placed
from upper canines to mandibular molars, as the
intermaxillary coil springs used in this study,
CS 2000 Class II springs was considered a non-
compliant appliance which was not removed by
the patient. Consequently, unlike the intermittent
forces produced by intermaxillary springs used in
the current study, CS 2000 Class II springs exert
continuous forces which may have lead to anterior
projection of point B 1%,

Dental Changes:

The upper incisors in Group I, treated with
Advansync appliance, were significantly retroclined
(U1-SN°, UI-NA°, Ul-NAmm; p< 0.001) whereas
the upper molars did not experience any significant
changes. These outcomes were in accordance with
previous studies reported for the for the Advansync
appliance @ 39, Another study also had similar
findings except for extrusion of the upper incisors
which may be due to difference in fixed appliance
mechanics ®.

Lower incisors in the present study showed
significant proclination as indicated by 5.38°
increase in the lower incisor angulation relative to
mandibular plane as well as significant intrusion.
Both changes of maxillary and mandibular incisors
contributed to the significant improvements that
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Fig. (4) Pre and post-treatment extra-oral and dental views for
a case treated with Advansync appliance

occurred for the overbite and overjet. These results
were similar to the ones reported for the treatment
with the Advansync appliance (28- 30), except for
two studies that did not report intrusion of lower
incisors %39 and this may be due to different fixed
appliance mechanics or the degree of overbite
present in their samples.

The Advansync appliance caused mesialization
of mandibular molars of 2.95 mm (L6- PtV; p<
0.001) which assisted in establishing a Class 1 molar
relation. This was also a common finding reported

among the studies using the Advansync appliance
(28- 30)

Dental changes resulting from coil spring
treatment for Group II were similar to those for
Group I and these findings were similar to previous
studies reported for the treatment with Class II
elastics (1%,

When comparing both groups, dentoalveolar
improvements produced by intermaxillary coil
springs were more than Advansync and this was in
agreement to a previous study .

Fig. (5) Pre and post-treatment extra-oral and dental views for a
case treated with intermaxillary coil spring mechanics

Soft Tissue Changes:

Regarding soft tissue outcomes for Groups I and
II, there were no statistically significant changes
except for protrusion of the lower lip. Studies that
investigated soft tissue changes due to Advansync
treatment were contradictory. A study reported that
no significant changes affected the soft tissues after
Advansync treatment . Whereas, another study
stated that upper lip, lower lip and H angle improved
after treatment ©°.

When both groups were compared together, no
statistically significant changes were found for all
soft tissue measurements and these findings were
in agreement with a previous study performed on
Advansync and intermaxillary elastics .

CONCLUSIONS

On the bases of the results obtained from this
study, the following conclusions were drawn:

1. Advansync appliance and intermaxillary NiTi
coil springs were both successful in treating
Class II division 1 malocclusion in growing
patients.
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2. Class II division 1 treatment using either
Advansync or intermaxillary coil springs had
no effect on glenoid fossa morphology or TMJ
spaces.

skeletal
improvement by causing maxillary growth

3. Advansync appliance produced

restriction, whereas intermaxillary coil springs
had no skeletal effects on the maxilla.

4. Both treatment modalities produced vertical
changes by increasing the anterior facial height.

5. Both

retroclination of upper incisors, proclination

treatment ~ modalities produced
of lower incisor, thus improving the overjet, as

well as mesialization of lower molars.

6. Intermaxillary coil springs produced more
dentoalveolar improvements than Advansync
appliance.

~

. Lower lip position improved for both treatment
modalities

8. Advansync appliance was more suitable for
non compliant patients than intermaxillary coil
springs as less patient co-operation was needed.
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