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Objectives: The aim of the present study was to evaluate the dentoskeletal and airway effects of three different functional appli-
ances (Frankel-2, Trainer and X-Bow) in prepubertal Class II division 1 patients.
Methods: The sample consisted of 54 patients with a Class II relationship as a result of mandibular retrognathia and relative 
maxillary constriction. Group I included 15 patients treated with a Frankel-2 appliance. Group II consisted of 14 patients treated 
with a T4-K Trainer. Group III consisted of 15 patients treated with the X-Bow appliance. Group IV consisted of 10 untreated 
Class II patients who served as a control group. Pretreatment (T1) and post-treatment (T2) cephalograms were used to evaluate 
dentoskeletal and airway changes. Parametric one-way variance analysis (ANOVA) and a paired t-test were used to perform 
statistical analysis.
Results: The decrease in SNA angle was significant in groups I and III, compared with the control group (p < 0.05). SNB angle 
and Co-GN length changes from T1 to T2 were statistically significant in groups I and II (p < 0.05), but not relative to the control 
group. The upper and lower incisors were significantly retruded and protruded, respectively, in all treatment groups (p < 0.05). 
Except PNS-AD2 and MAS measurements in group I, nasopharyngeal and oropharyngeal airway dimensions did not signifi-
cantly change from T1 to T2 in all groups.
Conclusions: The Frankel-2 and X-Bow appliances were efficient in restricting the forward growth of the maxilla. The Frankel-2 
and Trainer appliances produced a larger sagittal increase in mandibular length than the X-Bow appliance. Lower incisor procli-
nation was more pronounced in the X-Bow group. The effect of the treatment protocols was similar and matched the control group 
with respect to the airway.
(Aust Orthod J 2017; 33: 3-13)
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Introduction

A Class II malocclusion originating from mandibular 
retrognathia may be treated by the use of functional 
appliances in an attempt to stimulate mandibular 
growth.1 In company with the mandibular retro-
gnathia, a constriction of the maxillary arch 
is encountered involving significantly reduced 
intercanine and intermolar widths.2-4 Clinicians 
may therefore choose a functional appliance that 
offers maxillary expansion as one of its effects. 

Correspondingly, a popular removable functional 
appliance to manage mandibular deficiency and 
maxillary constriction is the functional regulator (FR-
2).5 A trainer is also claimed to correct a skeletal Class 
II malocclusion by providing a mandibular protrusive 
force.6 The Frankel and Trainer appliances are also 
considered to produce transverse maxillary expansion 
by including buccal ‘shields’, which induce muscle 
relaxation of the dental arches.7,8 

Besides removable functional appliances such as the 
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Background: The aim of this study was to determine the effects of an elastic mandibular advancement (EMA) appliance on upper 
airway dimensions, most constricted area (MCA) of the airway, and snoring in a sample of obstructive sleep apnoea (OSA) 
patients of varying severity. 
Methods: Forty-seven male subjects were classified into two groups comprising12 controls and 35 suffering from OSA. The 
OSA group was further divided into three subgroups based on their apnoea-hypopnoea index (AHI). All subjects completed 
an Epworth questionnaire and an overnight home sleep test before (T1) and at the end of the study (T2). OSA subjects were 
provided with a custom-made EMA appliance. Cone beam computed tomographic images were obtained for each subject at 
T1 and T2. Airway parameters were measured and summarised by grouping. The differences in the measurements T1 – T2 were 
compared using repeated measures analysis of variance (rmANOVA) and p ≤ 0.05 was considered statistically significant. 
Results: The use of the EMA produced a statistically significant increase in the nasopharyngeal, oropharyngeal, MCA, and total 
airway volume. Although sleep apnoea patients reported a reduction in snoring time, particularly in moderate and severe OSA 
groups, the level of improvement was not statistically significant. Patients with moderate and severe OSA demonstrated significant 
decreases in their AHI and Epworth scores. 
Conclusion: EMA is effective in reducing OSA severity and changing airway dimensions in OSA patients, specifically in the 
moderate and severe cases.
(Aust Orthod J 2017; 33: 14-23)
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Introduction

Obstructive sleep apnoea (OSA) is a common medical 
condition that is associated with adverse health con-
sequences. It is characterised by repetitive, partial, or 
complete obstruction of the upper airway during sleep 
despite simultaneous respiratory efforts. OSA affects 
2% to 4% of middle-aged adults and up to 28% of 
the population older than 65 years.1-4 Patients with 
OSA suffer from snoring, nocturnal awakenings, ex-
cessive day-time sleepiness, memory lapses, difficulty 
in concentrating, depression, irritability, xerostomia, 

gasping for breath at night, and witnessed apnoeas. 
OSA has also been linked to several cardiovascular dis-
eases and hypertension.2,5-8

The key diagnostic tool used to describe the presence 
and severity of OSA is the apnoea-hypopnea index 
(AHI), which is usually derived from polysomnography 
or a portable monitoring device such as the home 
Watermark Medical™ Apnoea Risk Evaluation 
System (ARES™) home sleep test, and is calculated 
based on the total number of apnoea and hypopnea 
episodes per hour of sleep. The presence of OSA is 
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Objectives: The aim of this study was to investigate the frictional resistance (FR) and surface topography of newly available 
polycrystalline alumina (PCA) ceramic brackets characterised by a yttria-stabilised zirconia (YSZ) coating of the slots, compared 
with monocrystalline alumina (MCA) ceramic brackets and stainless steel (SS) brackets. 
Methods: The FR was investigated using a universal testing machine. The test groups included PCA (Clarity Advanced, 3M 
Unitek, CA, USA) and MCA (Inspire Ice, Ormco, CA, USA). The control group included SS brackets. A sliding test was 
performed for each bracket type with three bracket-wire angulations (0°, 5°, 10°). A total of 225 sliding tests were performed 
in a dry environment, and 225 tests were performed in a wet environment of artificial saliva. A scanning electron microscope 
was used for qualitative assessments. The surface topography of the bracket slots was quantitatively assessed using an optical 
profilometer. 
Results: In the dry environment, the overall FR values were significantly lower for PCA and SS brackets compared with MCA 
brackets (p < 0.001), but no significant difference was found between PCA and SS brackets. In the wet environment, there were 
no significant differences between the bracket groups and their overall FR values. There was a significant correlation between 
the overall FR and the bracket-wire angulation values (p < 0.001). The bracket slot surface topography revealed that the PCA 
bracket slots had the highest roughness values, followed by SS and MCA brackets (p < 0.001). There was no significant 
correlation between the roughness values of the bracket slots and the FR in a passive configuration for all bracket types. 
Conclusion: A yttria-stabilised zirconium coating of the PCA ceramic bracket slots might be a positive approach to apply for the 
reduction of FR.
(Aust Orthod J 2017; 33: 24-34)
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Introduction

The main treatment goal of orthodontics is to 
improve the aesthetic appearance of the teeth. As 
society has become more health conscious, there has 
been an increased demand from patients for aesthetic 
orthodontic appliances (ceramic brackets, lingual 
appliances, and clear aligners), especially from the 
growing number of adults seeking treatment.

Friction has been defined as the force that opposes the 
movement of two objects sliding over each other.1,2 
The force of friction is generated in a direction 

opposite to the movement force and is proportional 
to the force transmitted across the plane of contact.1,2 
The frictional force or resistance to orthodontic sliding 
(RS) is constantly present between the bracket and the 
archwire, and produces resistance against any force 
applied to move the teeth.3 The loss of applied force 
due to frictional resistance (FR) has been estimated by 
several studies and was found to range from 12% to 
more than 70% in certain cases.3-6 FR is multifactorial 
in nature, which contemporary studies have divided 
into physical and biological determinants. The 
physical factors are related to the characteristics of 
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Background: Delayed dental development has been linked with tooth agenesis. Research aimed at dental age estimation in 
subjects with third molar agenesis has been minimal. 
Objectives: To investigate the association between dental stage of development and third molar agenesis. 
Materials and methods: A total of 700 orthopantomograms (OPTs) were obtained for this study. The age of the subjects ranged 
from 10 to 16 years (13.66 ± 1.50 years). The subjects were divided into two groups of which group 1 consisted of 350 
patients (175 females and 175 males) with third molar agenesis and group 2 (control group) had all third molars present. The 
control group matched the study group for gender and chronological age (CA). Dental age (DA) was estimated from the OPTs 
using the Demirjian method for all included subjects. 
Results: The mean CA and DA in the third molar agenesis group were 13.81 ± 1.60 years and 13.72 ± 1.65 years, 
respectively (p > 0.05). The mean CA and DA in the control group were 13.51 ± 1.38 years and 14.50 ± 1.12 years, 
respectively (t = 18.25, p > 0.000). CA-DA difference between the two groups was highly significant (t = 12.43, p > 0.000). 
Gender differences were not detected. Furthermore, no differences were noted in dental age compared with chronological age 
in cases of unilateral versus bilateral third molar agenesis or in one jaw versus two jaws (p > 0.05).
Conclusions: Dental development was delayed in subjects with third molar agenesis but the delay in dental age was not affected 
by the severity or site of agenesis.
(Aust Orthod J 2017; 33: 35-39)
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Introduction

Dental agenesis, or missing teeth, has been associated 
with delayed dental development and eruption.1-4 
The third molar is the most commonly missing tooth 
in humans, followed by the second premolars and 
maxillary lateral incisors, with an agenesis prevalence 
reported to range from 1.0 to 51.1% within different 
races.5-6

Few studies have investigated whether an association 
exists between non-syndromic hypodontia and dental 
development.1,3,4,7,8 Delayed dental development has 
been linked with tooth agenesis in general.1,3,8 Dhamo 
et al.8 reported a lower dental age in children with hy-
podontia. The delay varied in dental age from 0.37 
to 0.52 years in the groups displaying hypodontia 
compared with groups displaying a full complement 
of teeth. The difference in development was most  

pronounced for the lower second premolars, lower 
first premolar and lower second molars. However, 
others have reported a non-significant difference of 
dental development in children with hypodontia and 
their matched controls.7

Garn et al.9 showed an association between third molar 
agenesis and delay in cusp calcification and alveolar 
eruption of mandibular posterior teeth, most notably 
the second molar. It was suggested that the agenesis 
of the third molar may be an extreme expression 
of a factor affecting the timing of tooth formation, 
resulting in a delay in development of the remaining 
teeth as well.9

Baba-Kawano et al.6 reported that patients with at 
least one missing third molar showed a generalised 
delay in dental development and eruption.
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Aims: The objective of the present study was to evaluate the effect of three different surface treatment protocols on the shear bond 
strength (SBS) of metal brackets to Vita Enamic® and Lava™ Ultimate CAD/CAM hybrid ceramics. 
Methods: A total of 60 crowns were milled and divided into one of three etching groups which used 9.6% hydrofluoric acid, 
35% phosphoric acid and 50 µ aluminum oxide microetching. The surface morphology of the ceramic was observed after each 
etching treatment using a scanning electron microscope to characterise the etched surface. Lower left first molar tubes (Ormco™) 
were bonded with light-cure composite, stored in artificial saliva for one week and subsequently thermocycled. The SBS test was 
performed using an Instron 5566 machine. Adhesive Remnant Index (ARI) scores were also assigned to determine the mode of 
bond failure. Data were analysed using an Independent Sample t-test. 
Results: The SBS of all groups, except the HFA Enamic® group, were significantly lower than the mean SBS of the enamel control 
group (8.8 MPa). The mean shear bond strength values of Enamic® were significantly higher than those of Lava™ Ultimate 
(p-values < 0.05). 
Conclusions: Statistically, only Enamic® treated with HFA exhibited sufficient SBS when compared with the enamel control. 
Adhesive failures between the bracket base and adhesive were the predominant mode of failure in all groups except in the PA 
Lava™ Ultimate group. 
(Aust Orthod J 2017; 33: 40-47)
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Introduction

Adults comprise an ever-increasing percentage of 
contemporary orthodontic practices.1 Older patients 
often have extensive posterior restorations, which 
include full-coverage crowns that necessitate banding 
or the bonding of brackets. To avoid additional 
appointments, and therefore time away from work, 
it is often beneficial to bond an attachment to a 
crowned tooth rather than use a band. Additionally, 
as CAD/CAM dentistry increases in popularity in 
restorative dentistry, all-ceramic posterior restorations 
are becoming increasingly common.2,3 New and 

improved materials are constantly being introduced 
as the pursuit of the ideal all-ceramic posterior crown 
material continues. 

Within the last few years, two new all-ceramic crown 
materials have been produced. Both are considered to 
be ceramic/polymer hybrids that boast the benefits 
of resin and ceramic in one material. Enamic®, 

engineered by Vita (CA, USA), is composed of a 
hybrid of feldspathic ceramic (86%) and polymer 
composite (14%) that has claims of strength and 
flexibility.4 Lava™ Ultimate by 3M ESPE (MN, USA), 
an alternative material, is referred to as a Resin Nano 
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Background/objectives/aims: The present study considered the effect of orthodontic friction in an evaluation of the relationship of 
craniofacial pattern and surface micro-roughness of fixed appliances as determinants of treatment response and time. 
Methods: Brachyfacial (BF; N = 17) and dolichofacial (DF; N = 18) patients treated by canine retraction using sliding 
mechanics, were identified. One archwire and one bracket per patient (those of the hemi-arch showing the fastest space closure 
of 4 mm) were subjected to confocal scanning microscopic analysis. Total treatment duration, sliding time, tooth movement rate, 
topographical surface average roughness (Ra), root mean square roughness (RMS), surface-kurtosis (SK), and surface-skewness 
(SS) were recorded and compared between groups using the Mann-Whitney U test. Correlations between final micro-roughness 
and treatment time were investigated using Pearson’s coefficient within each craniofacial type (α = 0.05). The post-treatment 
appliance surfaces were examined by SEM. 
Results: BF patients recorded a significantly higher sliding time, lowest retraction rates, and greatest final Ra and RMS (p < 
0.001). A comparison of total treatment time and final SK and SS values yielded no significant differences. Significant positive 
correlations between sliding time and final Ra were identified in both groups. 
Conclusions: Compared with DF subjects, BF patients registered higher friction between the orthodontic components, required 
longer sliding time, and showed lower retraction rates.
(Aust Orthod J 2017; 33: 48-56)
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Introduction

The management of friction generated between the 
bracket slot and the archwire is of crucial importance 
for successful orthodontic tooth movement.1 The 
reduction of friction and binding may ensure that force 
delivery to the teeth is low yet continuous, making 
it biocompatible with the tissues and ultimately 
decreasing treatment time.2 In this regard, mechanical 
and biological parameters are known to modify the 
generated frictional forces.3 

From a mechanical perspective, the size of the bracket 
slot, the inter-bracket distance, the wire dimension, 
the angulations between the bracket and wire, and the 
type of material used at the archwire-bracket interface 

play key roles in determining friction.4-12 

Influencing biological factors, including plaque and 
the type of saliva, have been considered to affect appli-
ance friction.8,13 Moreover, there is a consensus that the 
craniofacial pattern influences facial muscle strength, 
mandibular movements, and muscular efforts during 
mastication.14 Hyper-divergent craniofacial types have 
traditionally been associated with weaker muscula-
ture.14,15 Overall, dolichofacial patients are accepted as 
delivering the poorest masticatory performance, slow-
est chewing rates, greatest posterior displacement,13-15 
and highest relative effort supplied by the anterior 
temporalis and the masseter muscles during mastica-
tion.16 Patients with different craniofacial form have 
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Objective: The evolution of adhesive dentistry and the addition of nanoparticles has heralded an improvement in the mechanical 
properties of adhesives. Thus, the aim of the present study was to evaluate the effects produced by carbon nanotubes (CN) 
added to two adhesives used for indirect bonding by an examination of the shear bond strength (SBS) and location of bond 
failure. 
Methods: One hundred and sixty bovine incisors were randomly divided into eight groups (N = 20): (1) indirect bonding 
with Sondhi adhesive; (2), (3) and (4) indirect bonding with Sondhi adhesive into which CN at 0.5%, 0.25% and 0.05% 
concentrations were incorporated; (5) indirect bonding with Concise adhesive; (6), (7) and (8) indirect bonding with Concise 
adhesive into which CN at 0.5%, 0.25% and 0.05% concentrations were incorporated. Following etching with 37% phosphoric 
acid and the placement of brackets, maximum shear bond strength (SBS) was measured with a mechanical testing machine. The 
location of bond failure was evaluated using the Adhesive Remnant Index (ARI). The SBS between groups and ARI scores were 
statistically analysed (p < 0.05). 
Results: There was no statistical difference (p > 0.05) in SBS or ARI.
Conclusions: CN addition to Concise and Sondhi adhesives did not influence the SBS and the ARI of the brackets. Therefore, in 
the conditions of this experiment, there was no benefit in the addition of CN to orthodontic adhesives.
(Aust Orthod J 2017; 33: 57-63)
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Introduction

Developments in the field of dental materials, specifi-
cally in dental adhesives, have led to the replacement 
of banding procedures by the bonding of orthodon-
tic attachments.1 The bond strength of the enamel/
composite/bracket interface must be strong enough 
to support functional loads and mechanical forces 
resulting from the orthodontic treatment.2 Despite 
recent improvements in the development of new ad-
hesives, studies have shown that there is still a 2% to 
6% bond failure rate, which leads to extra material 
costs, increased chair time and increased total treat-
ment time.3,4

An improvement in the mechanical properties of 

dental composites has been found in the incorporation 
of filler particles.5 While hybrid, microhybrid and 
flowable composites have been used, the addition 
of nanoparticles to the composite resins has been 
shown to be advantageous.6 A benefit of nanoparticles 
compared with other larger types of particles is the 
production of an increased interfacial area per volume 
between the host polymer and the nano-element. 
When a uniform dispersion of nano-sized filler 
particles in organic matrix is achieved, the intrinsic 
properties of the nanoparticles may be transferred to 
the unit formed.7

A relatively new class of nanoparticles, discovered 
by Iijima8 in 1991, is the class of carbon nanotubes 
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Background: Intermaxillary elastics are widely used in corrective orthodontic treatment particularly for the interdigitation of buccal 
segments and the correction of the midline. However, latex has been known to cause allergy, which may restrict elastic use. 
As alternative materials, non-latex elastics are available. However, clinicians must be aware of their mechanical properties, 
especially those of deformation and force degradation that affect these materials over time. 
Objectives: The aim of this study was to compare force degradation and deformation of 3/16” non-latex and latex elastics supplied 
by several manufacturers. 
Materials and methods: Special acrylic plates were fabricated to incorporate orthodontic brackets to which elastics were 
attached and stretched to a distance of approximately 20 mm. The internal diameter and force magnitude of each elastic was 
measured at time intervals of 0, 24, 72 and 504 hours. The samples were stored in artificial saliva at room temperature during 
the entire experimental period. 
Results: Latex elastics showed smaller and more uniform deformation than the non-latex elastics. The non-latex elastics showed 
greater degradation at all time intervals (p < 0.001). The Morelli brand delivered greater force than other brands for both 
the latex and non-latex elastics at all time intervals (p < 0.05). The G&H latex elastics showed greater force degradation in 
comparison with the other brands (p < 0.05). The evaluation of the Dentaurum and Orthopli non-latex elastics showed greater 
degradation (p < 0.05). 
Conclusions: The non-latex elastics showed greater force degradation than the latex elastics. Of the latex elastics, G&H showed 
greater force degradation, and for the non-latex elastics, those made by Dentaurum and Orthopli degraded most.
(Aust Orthod J 2017; 33: 64-72)
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Introduction

Elastics have been clinically used long before ortho-
dontics became a dental specialty.1,2 Intermaxillary 
elastics are commonly applied for the correction of 
a midline, tooth interdigitation, anchorage, and the 
correction of Class II or Class III malocclusions.3 The 
elastics may be made of natural latex or alternative 
materials such as silicone or synthetic rubber (non-
latex). Comparative studies of force degradation be-
tween latex and non-latex orthodontic elastics have 
been reported, but there is no unanimous agreement 

concerning the results. However, when compared 
with polyurethane-based synthetic elastics, the force 
delivered by elastics made of natural rubber was con-
sidered higher.4,5 

The wide application of intermaxillary elastics in 
orthodontics is due to their high resilience, versatility 
and low cost. Furthermore, with instruction, the 
patient can easily manage the elastics as well as 
perform appropriate oral hygiene.

Recently, hypersensitivity reactions to latex have 
caused concern6,7 and orthodontic latex elastics have 
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Introduction: Digital models have become more widely accepted for orthodontic diagnostic purposes. Intraoral scanners have 
the advantage of eliminating the need for conventional impressions. The aim of the present study was to assess the reliability 
and reproducibility of the Lythos intraoral scanner and to determine if a significant advantage is delivered over stone model and 
caliper measurements in tooth width and Bolton ratio accuracy. 
Methods: The study comprised 30 typodont models for which conventional alginate impressions and digital scans were obtained 
to generate stone and digital models, respectively. Mesiodistal tooth width measurements and Bolton ratios were obtained with 
either calipers and stone models or with Digicast (Ormco Lythos digital model software, Ormco, CA, USA) software using digital 
models. Pearson’s correlation coefficients tested intra-examiner reliability. Interclass correlation coefficients were used to assess 
agreement between examiners (reproducibility). The differences in the mean tooth width measurements and Bolton ratios from the 
typodont values and either the digital or conventional method were used to assess validity by applying two tailed t-tests. 
Results: The measurements obtained from the Lythos and stone models had near perfect intra-examiner agreement (Pearson ≥ 
0.98). The inter-examiner reproducibility for tooth widths, anterior Bolton and overall Bolton ratio was high and similar for both 
methods (Lythos scanner Interclass correlation coefficient (ICC) above 0.89, stone models ICC above 0.92). Stone model 
measurements were statistically twice as accurate as those derived from the digital system (0.032 mm versus 0.074 mm). There 
were no significant differences in accuracy between the methods for Bolton calculations. Clinically, there was no difference 
between the methods for tooth width measurements and Bolton calculations. 
Conclusions: The Lythos system is as reliable and reproducible as conventional calipers and stone models in tooth width 
measurements and Bolton calculations. The caliper method presents a statistically more valid tooth width measurement technique 
but the clinical significance of this is questionable.
(Aust Orthod J 2017; 33: 73-81)
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Introduction

Comprehensive records and thorough treatment 
planning are essential in achieving successful ortho-
dontic outcomes. Proportional tooth size compatibility 
between the upper and lower arches is a clinical 
feature that needs to be assessed during orthodontic 
pretreatment assessment. If initially undiagnosed, 
it may unfavourably affect the finished result.1 The 
Bolton analysis is the best known proportional tooth 
size analysis and is traditionally performed on stone 
study models using Vernier calipers. The accuracy of 

this method has been tested and shown to be valid, 
reliable and reproducible leading to its adoption as 
the ‘gold standard’ in determining proportional tooth 
width discrepancies.2,3

There has been a trend towards digital records, 
including clinical notes, photographs and radiographs. 
More recently, digital models that have several 
advantages have been developed and incorporated 
into orthodontic practices. Electronic storage and 
retrieval of study models reduces physical storage 
space, prevents damage or loss of models and allows 
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Background: Considered rotation of the occlusal plane and the maxillomandibular complex during orthognathic surgery is an 
approach that enables optimisation of the functional and aesthetic outcomes of surgical-orthodontic treatment for the correction of 
a variety of dentofacial deformities. 
Objectives: The objectives of this study are to: (1) retrospectively evaluate the stability of clockwise and anti-clockwise rotation of 
the occlusal plane during orthognathic surgery, and (2) compare the findings with the stability of orthognathic surgery in which no 
significant occlusal plane rotation occurs.
Aims and methods: Data were collected from a sample of 31 adult patients (22 females and nine males) treated by one 
orthodontist in private practice and at the University of Western Australia from 1992–2008. Patients received a Le Fort I 
osteotomy and BSSO to reposition the maxilla and mandible, respectively. The patients were separated into three groups defined 
by no occlusal plane rotation; clockwise occlusal plane rotation; or anti-clockwise occlusal plane rotation. Lateral cephalograms 
were taken at four time periods during treatment: T1 (pre-surgery), T2 (immediately post-surgery), T3 (six weeks post-surgery), and 
T4 (longest follow-up). The cephalograms were digitised and analysed using a customised cephalometric analysis (QuickCeph 
Studio, CA, USA) and landmarks were transferred via cranial base and maxillary superimpositions for each patient from T1 
sequentially to T4.
Results: Clockwise rotation of the occlusal plane was highly stable one year following surgery and showed comparable results 
with cases treated without occlusal plane rotation. Anti-clockwise rotation of the occlusal plane was less stable and showed 
significant relapse of the occlusal plane angle towards the pre-surgical value during the post-surgical observation period. 
Conclusion: Clockwise rotation of the occlusal plane during orthognathic surgery appears highly stable. Anti-clockwise occlusal 
plane rotation during orthognathic surgery appears less stable. Further studies are needed to evaluate the longer-term stability of 
clockwise and anti-clockwise rotation of the occlusal plane during surgical-orthodontic treatment. 
(Aust Orthod J 2017; 33: 82-96)
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Introduction

Dentofacial deformities severe enough to require 
surgical intervention often require bimaxillary 
surgery to optimise the functional and aesthetic 
outcomes of treatment.1-4 Depending on the patient’s 
facial morphology, it is sometimes necessary and/or 
desirable to rotate the maxillomandibular complex 
(MMC) and occlusal plane (OP) during surgery. 
The benefits of performing this type of surgery are 
functional, such as reducing airway resistance and 
improving masticatory efficiency; and secondarily 

aesthetic, related to the production of an angular 
taper to the facial form and a reduction in chin 
prominence of brachyfacial individuals (Figures 1–3); 
or increasing chin projection in severely retrognathic 
patients (Figure 4–6).5-7 

Performing bimaxillary surgery without rotating the 
occlusal plane may produce undesirable aesthetic 
outcomes that are also potentially less stable over the 
long term. The rotation of the occlusal plane in a 
clockwise direction during orthognathic surgery was 
initially performed on patients with hypodivergent 
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The case of an 8-year-old female affected by Noonan syndrome is presented. The orofacial findings comprised a skeletal Class 
III malocclusion, transverse maxillary deficiency, a long face and severe tooth size-arch length discrepancy. The interceptive 
orthodontic approach focused on addressing the patient’s problems while keeping treatment as simple as possible. Management 
consisted of rapid maxillary expansion and serial extractions in the mandible. Treatment alternatives and results are discussed and 
a one-year follow-up is provided.
(Aust Orthod J 2017; 33: 97-104)
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Introduction

Noonan syndrome (NS, OMIM 163950) is a relati-
vely common, autosomal dominant, multisystem 
disorder with complete penetrance and variable 
expressivity, mainly characterised by a typical facial 
pattern, short stature and heart defects.1 It was first 
described as a syndrome by Noonan and Ehmke in 
1963.2 It affects males and females with an incidence 
of 1 : 1000 to 1 : 25003 for severe cases, but mild cases 
can be encountered more frequently.4 Although the 
syndrome is transmitted from parents to child in an 
autosomal dominant manner, sporadic cases have an 
incidence of approximately 60%.1

The diagnosis of NS is mainly based on characteris-
tic clinical findings, which include congenital cardiac 
defects (pulmonary stenosis 50–60%, hypertrophic 
cardiomyopathy 20%, secundum atrial septal defect 
6–10%), thoracic deformities with superior pectus 
carinatum and inferior pectus excavatum, short stature 
and delayed pubertal growth spurt, short and webbed 
neck with redundant skin, a low posterior hair-
line, cryptorchidism, and bleeding diathesis caused 
mainly by coagulation defects. Also noted are feeding  

difficulties (delayed gastrointestinal motor develop-
ment, recurrent vomiting and gastrointestinal reflux), 
which can lead to a failure to thrive. Renal anomalies 
(10–11%), and lymphatic abnormalities (less than 
20%) also occur. Intelligence is usually within a nor-
mal range but the prevalence of intellectual impair-
ment is about 20%.5-8 Craniofacial findings include a 
high forehead, hypertelorism with downward sloping 
palpebral fissures, ptosis, epicanthal folds, strabismus 
and amblyopia, a short and broad nose with a de-
pressed root, low-set and posteriorly rotated ears with 
an oval shape and thick helix, and a distinctive upper 
lip with a deeply grooved philtrum. Oral findings are 
recorded as a high-arched palate (50–100%), micro-
gnathia (33–43%), dental malocclusions (50–67%) 
and dental anomalies. Some affected patients develop 
mandibular cysts characterised by multinucleated gi-
ant cells in a fibrous stroma that can mimic cherub-
ism.5-10

The aetiology of this syndrome has been associated 
with the molecular RAS-MAPK pathway, which is 
important for cell differentiation, growth and senes-
cence.11 In particular, mutations in the PTPN11 (pro-
tein tyrosine phosphatase non-receptor type 11) gene 
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Background: Increased mobility of teeth in adult patients with advanced periodontal disease causes posterior bite collapse, 
which is characterised by mesial inclination of the molars and vertical dimension loss, often resulting in bimaxillary dentoalveolar 
protrusion. 
Aim: A case is reported of successful comprehensive periodontal/orthodontic treatment of a 51-year-old woman presenting 
with bimaxillary dentoalveolar protrusion accompanied by severe crowding in the mandibular arch and flaring of the maxillary 
anterior teeth as a result of posterior bite collapse due to periodontal disease. 
Method: Miniplates and fixed appliances were used to upright the mandibular molars and create space for the retraction of the 
anterior teeth. Prior to orthodontic treatment, the patient underwent periodontal therapy to create a healthy oral environment. The 
treatment outcomes, including the periodontal condition, were stable 24 months after the conclusion of active orthodontic care. 
Results and conclusion: The outcome demonstrates that anchorage control with miniplates is advantageous for the treatment of 
bimaxillary dentoalveolar protrusion and posterior bite collapse due to periodontal disease.
(Aust Orthod J 2017; 33: 105-115)
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Introduction

An increasing number of adults present for orthodon-
tic treatment and many have underlying periodontal 
problems.1 A previous study revealed that the orth-
odontic movement of teeth into infra-bony pockets 
may enhance the rate of destruction of the connec-
tive tissue attachment if inflammation is present.2 Ad-
ditional studies have shown that patients with peri-
odontal disease can be treated orthodontically after 
periodontal inflammation has been eliminated and 
the ability to maintain a healthy oral environment has 

been demonstrated.3-5 However, orthodontic treat-
ment may be challenging in patients with significant 
periodontal problems, and treatment should be per-
formed using a comprehensive team approach.6 Excel-
lent maintenance of oral hygiene at home and through 
visits to dental professionals is important during and 
after active orthodontic care.7

Increased mobility of teeth in adult patients with 
advanced periodontal disease, characterised by severe 
attachment loss and reduction of alveolar bone 
support, causes mesial inclination of the molars, the 
loss of vertical dimension, through posterior bite 
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The fusion of adjacent tooth buds and the formation of a single tooth or the gemination of a single tooth are rare and occur less 
often bilaterally in the permanent dentition. 
Following a brief literature review, this case report describes the multidisciplinary treatment of an adolescent patient who 
presented with the bilateral gemination of the permanent central incisors. It was planned to restore the teeth using porcelain 
laminated veneers after the completion of orthodontic treatment. 
The wide crown of the geminated incisors was restored, to mimic the morphology of two teeth, comprising a wider central and a 
narrower lateral incisor.
In carefully selected cases, this conservative treatment option preserves the physiologic function of the teeth and the periodontal 
ligament. 
(Aust Orthod J 2017; 33: 116-122)
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Introduction

Fusion and gemination are developmental anomalies 
in the size, shape and structure of the teeth. Dental 
fusion is defined as the union of two or more 
different tooth buds during their development and 
is characterised by partial or complete merging of 
the dentine and/or enamel. The deciduous teeth are 
more commonly affected and supernumerary teeth 
may also be involved in the fusion process. The pulp 
chamber and root canal may be joined or separated, 
depending on the developmental stage at which the 
fusion occurs. Clinically, a broad crown with a vertical 
groove extending toward the gingival sulcus is seen.1 
A less severe form of the disorder, involving the union 
of two developing tooth germs at the cemental level, is 
called concrescence. These teeth always have separate 
roots and separate coronal pulps.2

It is suggested that physical force or pressure leading to 
prolonged contact of the adjacent tooth follicles could 
cause the fusion of developing buds.3 Dental trauma 
is also hypothesised to be involved in the pathogenesis 

of this anomaly.4 Although a genetic predisposition 
may also be evident, environmental factors could pos-
sibly contribute to aberrant formation in some cases.5 
These factors include thalidomide embryopathy, foe-
tal alcohol exposure and hypervitaminosis A in the 
pregnant mother.1,6

Gemination or twinning is defined as an unsuccessful 
attempt of a tooth bud to divide, resulting in a less 
complete separation of roots and/or crowns. In some 
instances, it is difficult to differentiate between fusion 
of a permanent tooth with a supernumerary tooth and 
gemination of a single tooth. For that reason, there is 
little clinical interest in the differential diagnosis of 
these two anomalies but, rather, focus is placed on 
functional and aesthetic implications and on overall 
dental health.7-9 It has therefore been suggested that all 
permanent successors that are joined or fused together 
by dentine should be considered as fused or ‘double’ 
teeth.7,10,11

The aetiology of gemination is uncertain but is sug-
gested to result from trauma occurring during tooth 

Iosif Sifakakis: isifak@dent.uoa.gr;  Christos Chryssafidis: xxrisafidis@gmail.com;  Heleni Vastardis: h.vastardis@gmail.com



Australasian Orthodontic Journal Volume 33 No. 1  May 2017 123© Australian Society of Orthodontists Inc. 2017

Lateral cephalograms and orthopantomograms (OPGs) are often taken prior to the commencement of orthodontic treatment 
to assist in diagnosis and treatment planning. Further radiographs may be taken during treatment to monitor progress. It is the 
responsibility of the practitioner to carefully and thoroughly assess all aspects of the radiographs, both orthodontic and non-
orthodontic. In the case presented, a radiolucency in the right mandible was identified in a mid-treatment OPG. Following referral 
to an oral maxillofacial surgeon for opinion and management, the lesion was biopsied and a specimen sent for histological 
examination. This case highlights the need for the orthodontic clinician to assess not only the state of orthodontic treatment, but 
also the overall clinical presentation and any radiographs that may be taken.
(Aust Orthod J 2017; 33: 123-128)
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Introduction

Although a consensus has not been reached on the 
minimum record set required for orthodontic diag-
nosis and treatment planning,1 many practitioners 
traditionally take dental models, facial and intraoral 
photographs and a series of two-dimensional radio-
graphs. Following clinical assessment and appropriate 
interpretation of gathered records, further informa-
tion might be obtained as needed.

During or at the end of treatment, records may also 
be acquired to assist in further management of the 
patient. Usually these are taken prior to appliance 
removal in order to verify the correct apical position 
of the teeth and to prescribe an appropriate retention 
regime.

Although the records are taken for orthodontic 
assessment, it is the duty of the requesting clinician to 
carefully assess all aspects of the records, particularly 
the radiographs, from both orthodontic and non-
orthodontic perspectives.2

Bondemark et al.,3 in a study of 496 OPGs, noted 56 
(8.7%) findings that were not related to orthodontic 

treatment planning. Although, in the majority of the 
cases, the findings had no orthodontic consequence 
and did not require medical or dental management, 
it highlighted the clinician’s role in the detection of 
pathology and abnormality.

Case report

A 14-year-old boy attended the Orthodontic De-
partment at the University of Adelaide in January 
2014 following referral from his general dentist. The  
primary concern was related to crooked lower front 
teeth. Study models, intra- and extra-oral photo-
graphs, a lateral cephalogram and an OPG were taken 
as part of routine record collection. A dental history 
showed that the 15 (upper right second premolar) 
had been extracted two years previously, due to palatal 
impaction. Other than routine six-monthly check-up 
appointments and oral hygiene measures, no further 
care was received. Medically, he was congenitally deaf 
in his left ear but otherwise healthy and motivated for 
treatment.

An extra-oral examination in conjunction with an 

Ravi Theja Kamisetty: ravithejak@gmail.com;  Wayne Sampson: wayne.sampson@adelaide.edu.au;  
Craig Dreyer: craig.dreyer@adelaide.edu.au;  Richard Logan: richard.logan@adelaide.edu.au


