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Introduction: The aim of this study was to evaluate the dentoskeletal effects of a modified slow maxillary expansion appliance 
(MSMEA) during the transition from the mixed to the permanent dentition. 
Methods: Forty subjects presenting with posterior crossbites were divided into two groups. Twenty-three subjects were assigned 
to a treatment group (mean age: 9.45 years) and 17 subjects assigned to a control group (mean age: 9.25 years). An MSMEA 
with acrylic occlusal coverage limited to the palatal cusps was used to provide maxillary expansion. The mean slow expansion 
treatment period was 7.8 months, while the mean observation period continued for 14.8 months of a 22.6-month total study 
period. 
Results: Substantial dental and skeletal effects were observed following treatment with the MSMEA. Most maxillary inter-molar 
and deciduous inter-second molar width increases were maintained in the permanent dentition (91% and 97%, respectively). 
Skeletal maxillary transverse dimensions, which increased by 2 mm after active expansion, were significantly greater (p < 0.001) 
when compared with the controls. 
Conclusion: The findings suggested that an MSMEA provided orthopaedic and dental effects as a result of posterior crossbite 
correction. The effects of the appliance seen during the mixed dentition were maintained in the permanent dentition.
(Aust Orthod J 2015; 31: 2–13)
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Introduction

A posterior crossbite is a commonly presenting 
feature of a developing dentition.1 The prevalence 
of the problem in the mixed dentition is estimated 
to be between 2.7% and 12%.2-4 Posterior crossbites 
are believed to be transferred from the primary to 
the permanent dentition, which may have long-term 
effects on dentofacial growth and development.5,6 
Therefore, it is important to recognise the early 
development of an arch-width discrepancy and to 
implement the appropriate management procedures. 

There are different views regarding the timing and 
type of treatment required for posterior crossbite 
management. Early intervention has generally been 
recommended since spontaneous correction is not 

common.3,7,8 It is considered that early correction 
favourably influences the eruptive paths of the 
permanent teeth and allows normal development of 
the alveolar processes and temporomandibular joints.9 
However, early expansive treatment is controversial 
with respect to its cost-to-benefit ratio.10 In addition, 
there is no clear consensus regarding the stability of 
slow maxillary expansion (SME) in the late mixed 
dentition stage. In a comparison of four expansion 
groups, Bartzela and Jonas found that a midline 
correction was significantly greater in the late (mixed 
dentition) SME group.10 Furthermore, Sari et al. 
compared the effects of rapid maxillary expansion 
(RME) applied in the late mixed dentition or early 
permanent dentition11 and suggested that RME 
should be delayed until the early permanent dentition. 
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Aim: The present study examined the effect of topical fluoride treatment on the shear bond strength (SBS) of orthodontic brackets 
using single-dose fluoride varnishes and assessed according to different post-application times and the pattern of debond. 
Methods: Of the 105 extracted human mandibular premolars used in the study, 70 were subjected to the SBS test and the 
remaining 35 to the Adhesive Remnant Index (ARI) test. The teeth were divided into a control group and six test groups: Kolorz® 
ClearShieldTM 5% NaFl varnish Day 1, 8, and 15; and VanishTM 5% NaFl varnish Day 1, 8, and 15. The samples were 
coated with their respective varnish, following which, brackets were bonded. Each specimen was subjected to a shear force in a 
universal testing machine until failure. Data were analysed using the analysis of variance (ANOVA). 
Results: At all time intervals, the mean SBS of the Vanish groups was not significantly different from the control group, and 
the shear strength in the ClearShield groups was significantly higher than the control and Vanish groups, except at Day 8 (no 
difference). For the same bonding material, there was no significant difference in mean SBS over different time intervals. ARI 
scores showed no significant difference between the groups. 
Conclusion: The application of single-dose fluoride varnish, irrespective of the length of time between the fluoride treatment and 
bonding procedure, does not negatively affect the shear bond strength of orthodontic brackets.
(Aust Orthod J 2015; 31: 14–19)
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Introduction 

Bracket bond failure is a frustrating issue that ortho-
dontists encounter. The average bond failure rate for 
practitioners in the United States reported in 2004 
was approximately 5%.1 Bond failure inconveniences 
the patient and the orthodontic practice due to the 
additional cost, appointments and treatment time. It 
has been reported that a single bond failure may result 
in a 20–30 minute increase in appointment time and 
a cost of $70–80 to the practice.2 

The causes of bond failure at the enamel surface 
include technique error, moisture contamination, 
excessive mechanical forces, the patient’s care during 
treatment, and the integrity of the enamel surface 
prior to bonding.3 Previous studies have shown that 

fluoride treatment prior to the bonding procedure 
may negatively affect bond strength.4-6

Fluoride treatment has been reported to enhance 
the enamel’s resistance to acid etching.4,5 It may be 
speculated that a less soluble enamel surface and 
a higher resistance to acid etching could lead to a 
decrease in bond strength.  The use of topical fluorides 
prior to clinical procedures such as the application of 
fissure sealants, acid etch-composite restorations and 
the direct attachment of orthodontic brackets has not 
been recommended.4 A study by Choi et al. showed 
that pretreatment with acidulated phosphate fluoride 
(APF) decreased the formation of microporosities 
or surface roughness in the enamel, and it was 
recommended that an acid-etching procedure should 
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Background: There are few reports of the socio-demographic and malocclusion characteristics of those undergoing clinical 
orthodontic treatment in private specialist practice.
Aim: To describe the pretreatment characteristics of individuals presenting for orthodontic treatment.
Methods: Individuals (N = 174) presenting for orthodontic treatment in 19 private specialist orthodontic practices in New 
Zealand were randomly selected and examined (at the beginning of a three-year prospective study) and their malocclusions 
compared using the Dental Aesthetic Index (DAI). 
Results: The mean DAI score was 35.8 (SD 8.4). There were no statistically significant socio-demographic differences in DAI 
score other than by household-based socio-economic status (SES), whereby mean scores were considerably higher in those of 
low SES. The majority of patients attending for treatment had severe or very severe/handicapping malocclusions. Females had 
less severe malocclusions than males, on average, although the difference was not statistically significant.
Conclusions: The malocclusion severity threshold for seeking orthodontic treatment appears to be higher in those of lower SES. 
The study findings highlight the need to improve access to orthodontic treatment for this group.
(Aust Orthod J 2015; 31: 20–25)
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Introduction

The majority of available information on malocclusion 
severity has been sourced from population surveys 
and dental-school-based studies.1 There is a dearth of 
recent information on its presentation in orthodontic 
practice, where the majority of treatment takes place. 
In addition, the association between socio-economic 
status (SES) and malocclusion characteristics for those 
who accept orthodontic treatment has been restricted 
to investigation in population surveys.

The question of whether socio-economic and ethnic 
characteristics affect oral health and access to health 
care has been well researched.2-5 Past studies have 

shown that a strong socio-economic gradient exists in 
which poorer individuals have worse oral health. Any 
observable difference in malocclusion severity between 
population-based and clinical samples should assist in 
determining how much more severe a malocclusion 
has to be before treatment is sought. Such a difference 
will be moderated by socio-demographic factors; for 
example, it is a reasonable assumption that those 
from lower socio-economic backgrounds would face 
greater barriers to orthodontic treatment, and that 
their malocclusion threshold for treatment would be 
correspondingly more severe. 

The literature on SES differences in orthodontic  
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Aim: This study was undertaken to assess pre- and post-treatment upper and lower arch dimensions, and changes occurring in 
those dimensions, during orthodontic treatment without premolar extractions, when finishing wires of a particular material, size 
and arch form had been used.
Methods: The records of 58 patients (31 male and 27 female) with a mean age of 13.52 (±1.60) years were selected for 
this study, with ethics approval gained from the Departmental Human Ethics Advisory Group of the University of Melbourne 
(DHEAG no: 1033997.1). All patients had been treated with fixed appliances (0.018 inch, pre-adjusted edgewise) in the early 
permanent dentition, without premolar extractions, by one experienced orthodontist. Pre- and post-treatment upper and lower arch 
dimensions were measured from study casts. Correlation coefficients were calculated between these measurements as well as 
pretreatment cast and vertical cephalometric measurements, gender and the amount of crowding that had been relieved.
Results: Despite the use of finishing archwires of the same material, size and arch form (0.016 x 0.022 inch, heat-treated cobalt-
chromium), there was considerable variation in dimensional changes that occurred during treatment within the total sample and 
its various subgroups, and in the final arch dimensions. All arch width changes were found to be strongly correlated with the 
amount of pretreatment crowding. Post-treatment arch dimensions and changes in those dimensions were also strongly correlated 
with pretreatment dimensions, suggesting that the final post-treatment arch dimensions were significantly influenced by other 
factors rather than simply the material, size and arch form of the finishing wires. In this treated sample, no statistically significant 
differences were found in the resultant arch widths and arch width changes occurring in the different vertical pattern sub-groups. 
Conclusion: The placement of finishing wires of a particular material, size and arch form is unlikely to result in exactly matching 
end-of-treatment arch forms and dimensions in all orthodontic patients. Instead, whether using a 0.018 or a 0.022 inch slot 
system, the clinician should expect considerable individual variation in final arch form and dimension, despite the placement 
of apparently very similar wires. The main determinants of final arch form and dimension appear to be the original muscular 
and occlusally-related arch form and dimension and the amount of crowding to be relieved. Final arch forms and dimensional 
changes with treatment are unlikely to be directly related to patient gender, age or underlying vertical pattern. The findings 
indicate that clinicians must decide whether they will accept the considerable lateral and antero-posterior expansion that is likely 
to occur when crowding is to be relieved in the permanent dentition without premolar extractions.
(Aust Orthod J 2015; 31: 26–36)

Received for publication: February 2015
Accepted: April 2015

Arch-dimensional changes in non-extraction 
cases with finishing wires of a particular 
material, size and arch form

Derek Allan* and Michael G. Woods†

Orthodontic Unit, University of Melbourne* and Oral and Maxillofacial Surgery, Melbourne Health and Royal Melbourne 
Hospital,† Melbourne, Australia

Introduction

Orthodontic diagnosis and treatment planning invo-
lves consideration of the likely three-dimensional 
changes in the dentition and the entire dento-facial 
complex. Influencing factors include the amount of 

pretreatment crowding, Angle’s molar classification, 
incisal overjet and overbite, vertical and transverse 
growth patterns and gender, as well as lip and 
tongue soft-tissue factors and breathing patterns. 
Historically, the use of many variable arch forms has 
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Aim: To determine the features of the mandibular dental arch in subjects presenting with impacted permanent lower canines. 
Methods: The ‘impaction group’ consisted of 48 Indian subjects with mandibular canine impaction (Females:Males, 1.5:1; mean 
age, 15.03 ± 0.49 years). The ‘control group’ was comprised of 96 age-, gender- and malocclusion-matched Indians who 
were randomly selected from subjects initially screened but who had completely erupted mandibular canines. Arch width, arch 
length, arch shape and space status (total tooth size, arch-length – tooth-size discrepancy) were assessed using dental models 
and were compared between the groups using comparative measurements and statistics. 
Results: Statistically significant differences were demonstrated with respect to the arch length, arch shape, total tooth size and 
arch-length – tooth-size discrepancy (p = 0.03, 0.02, 0.04, 0.01; independent 2-sample t-tests, respectively). Crowding was 
more prevalent in subjects with impaction than in the controls, with the difference being statistically significant (chi-square = 
13.202; degrees of freedom (df) = 4; p = 0.010). 
Conclusion: Patients with permanent mandibular canine impaction have adequately wide but shorter lower dental arch forms 
along with wider mandibular total tooth size and greater arch-length – tooth-size discrepancy when compared with a control 
sample.
(Aust Orthod J 2015; 31: 37–41)
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Introduction

The discovery of an impacted permanent canine in 
a human specimen of Mousterian youth in France 
was estimated to be 40,000 years old.1 Bluestone 
initially described this anomaly in living patients,2 
and a contemporary incidence of an impacted lower 
canine is reported to range from 0.35% to 0.44%.3 
Orthodontic management of these teeth is often 
challenging as success is related to the availability of 
the arch space. 

Accurate diagnosis and treatment planning as well as an 
aetiological assessment of the dental arch are essential 
when considering impacted teeth. A space deficiency 
has been suggested as the main aetiologic factor related 

to eruption disturbances of the mandibular canine.4 A 
recent report has indicated the possibility of biologic 
or genetic causes of impacted mandibular canines by 
recognising a close association with Class II division 
2 malocclusions.5 McConnell et al. implicated a 
deficiency in maxillary arch width as a local mechanical 
cause of palatally-impacted canines.6 It is not known 
whether a deficiency in mandibular arch width, 
alterations in mandibular arch form and/or an arch-
length – tooth-size discrepancy (AP-TSD) could lead 
to eruption disturbances of the mandibular canine 
and impact on its treatment outcome. The present 
study therefore aimed to test the null hypothesis that 
there is no difference in mandibular arch parameters 
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Objectives: To evaluate the antibacterial properties and effects of an orthodontic adhesive containing copper nanoparticles (NPs) 
on the material’s shear bond strength.
Methods: Antimicrobial activity was analysed by a disk diffusion test against S. aureus, E. coli and S. mutans. The NPs were 
added to the orthodontic adhesive at 0.0100 wt%, 0.0075 wt%, and 0.0050 wt%. Sixty extracted bicuspids were divided 
into two groups and the enamel of all teeth was conditioned with phosphoric acid. A coat of moisture insensitive primer (MIP) 
was applied prior to the bonding of brackets with composite resin. Group I served as a control and the bonding procedure was 
performed according to the manufacturer’s instructions. Group II comprised the test teeth, into which 0.0100 wt% copper NPs 
were included in the MIP. Samples were tested and statistically analysed (p ≤ 0.05). The adhesive remnant index (ARI) was also 
assessed microscopically.
Results: The adhesive with copper NPs showed a bactericidal effect against the bacteria under study. A significantly higher 
bond strength was obtained with the orthodontic adhesive that included 0.0100 wt% of copper NPs (15.23 ± 6.8 MPa) in 
comparison with the control group (9.59 ± 4.3 MPa). The ARI scores indicated that the groups were significantly different and 
strengthened by the incorporation of NPs (p = 0.004). 
Conclusion: The results of the present study suggested that an orthodontic adhesive, which included copper NPs, significantly 
increased material shear bond strength without adverse side effects on colour and appearance. The adhesive interface was 
strengthened by homogeneously dispersed copper NPs added as a nanofiller.
(Aust Orthod J 2015; 31: 42–48)
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Introduction

Despite the great scientific advances in adhesive 
materials used in orthodontics, further improvements 
are needed in order to prevent the undesirable 
formation of white spot lesions.1 The decalcification 
of enamel is common during fixed orthodontic 
treatment and is associated with the accumulation 
of dental plaque retained around appliances and the 
bonding composite. 

Previous studies have shown that there is a significant 
increase in caries-causing bacteria when fixed 
orthodontic appliances are placed.2 Usually, acid 
production by bacteria causes demineralisation of 
the enamel surface, which may lead to dental caries.3 
A desirable property of contemporary orthodontic 
adhesives is an antibacterial effect. However, past 
evidence has demonstrated that the addition of anti-
bacterial components such as chlorhexidine, varnish 
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Background: The present investigation was designed to determine the location and severity of root resorption associated with 
impacted maxillary canine teeth using cone beam computed tomography (CBCT). A secondary aim was to identify possible 
influencing factors.
Methods: The radiological reports of 183 patients, radiographed with a small-volume CBCT focussed on the impacted maxillary 
canine teeth, were assessed. Eighty-five patients had resorption associated with the impaction. The CBCT image datasets were 
viewed to determine the location and severity of the lesions.
Results: A total of 110 impacted maxillary canine teeth resorbed 120 adjacent teeth, including 14 premolars and one permanent 
molar. The apical third and palatal surface were commonly involved. Fifty per cent of the resorptive lesions were mild, 20% 
moderate and 30% severe. There was no significant relation between age or gender on the number, location or severity of 
resorption. There was a statistically significant correlation between the number of impacted canine teeth and the number of teeth 
resorbed, as well as the tooth type and the surface involved in the resorption.
Conclusions: All root levels and surfaces of teeth associated with impacted maxillary canine teeth can be resorbed to different 
levels of severity. Neither age nor gender influences the number, location or severity of the resorption.
(Aust Orthod J 2015; 31: 49–58)
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Introduction

An impacted tooth is one which is unable to erupt as 
a result of either insufficient space in the dental arch, 
ectopic position of the tooth, or the presence of an 
obstruction such as a retained tooth, supernumerary 
or scar tissue.1 Following third molars, permanent 
maxillary canines are the second most commonly 
impacted teeth, with a prevalence reported to be 
between 0.92 and 2.8%.2-5 

A significant consequence of an impacted tooth is 
the occurrence of pressure resorption of adjacent 
teeth. This is evident as a form of localised external 
root resorption in which excessive pressure from an 

impacted or supernumerary tooth stimulates the 
process.6,7 The removal of the stimulating factor will 
halt the progression of resorption, after which repair is 
expected to occur.6,8 Usually there are no clinical signs 
or symptoms presenting at the time of diagnosis.9-12 
The pulp normally remains vital; therefore, there is 
no indication for endodontic treatment, although 
this may subsequently be necessary if the impaction 
pressure compromises the tooth’s blood supply.6,7

Dental resorption is particularly difficult to detect on 
plain radiographs in cases in which the hard tissue 
has been resorbed from the buccal or palatal root 
aspect.5,13,14 Furthermore, the resorptive process is 
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Introduction: The present study involved an assessment of the effects of the Herbst appliance used for Class II correction in 
subjects with different vertical facial patterns. 
Methods: Pre- and post-treatment lateral cephalograms of 91 growing Class II patients were divided into three vertical facial 
groups on the basis of mandibular plane angulation. All received a Herbst appliance and dental and skeletal changes were 
assessed in relation to pretreatment incisal overbite, overjet and the stage of cervical maturity. 
Results: Herbst appliance treatment was accompanied by changes in the angulation of the upper and lower incisors, overjet 
reduction and an increase in mandibular length. In general, the rotational facial changes occurring during treatment were 
minimal, so that dolichofacial patterns remained long and brachyfacial patterns remained short. 
Conclusion: Herbst appliance treatment can be expected to result in considerable Class II dental correction. It is unlikely, 
however, that its use will be associated with clinically significant forward rotation in dolichofacial subjects. Since dolichofacial 
patterns are likely to remain long-faced, even after considerable Class II dental correction, orthognathic surgery may still be a 
consideration if normal facial proportions, without excessive facial convexity and lip strain, are treatment aims.
(Aust Orthod J 2015; 31: 59–68)
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Introduction

The Herbst appliance is commonly used in contem-
porary practice for the correction of Class II maloc-
clusions, with treatment achieving a combination of 
dental and skeletal changes. A significant proportion 
of the Class II correction has been shown to occur 
through the effect of the appliance on the dentition, 
as a forward movement of the lower teeth. In addition, 
the Herbst appliance has previously been reported to 
produce a considerable increase in mandibular length 
when compared with untreated controls. Harmonisa-
tion of the facial profile through forward movement 
of the bony chin is also commonly claimed.1-8

While the focus of most published work on Class II 
treatment with the Herbst appliance has been on the 
sagittal dimension, its effect on the vertical dimension 

has also been studied.9-12 An observed effect of the 
stainless steel crown version of the Herbst appliance 
has been the tipping and intrusion of the maxillary 
molars.11,13-15 As a result, it has been proposed that 
the appliance produces a forward autorotation of the 
mandible which enhances a Class II correction.14,16 
Forward autorotation following Herbst appliance 
treatment has been reported in a case study by Hägg17 
and in a larger sample by Burkhardt.1 The result of 
these findings has created speculation that the Herbst 
appliance may be useful, not only in the correction of 
Class II malocclusions in mesofacial and brachyfacial 
subjects, but also in dolichofacial subjects with and 
without open bites.6,18 While this is a promising 
concept, there have been no reports in the literature 
which have compared the potential selective forward 
or backward rotation of the mandible in dolichofacial 
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Abstract: The most common cause of dental crowding is the presence of an arch-length – tooth-size discrepancy. Conventional 
methods of gaining space in orthodontics involve the extraction of teeth, often premolars. However, there are a number of clinical 
situations in which the extraction of permanent molars might be considered. This paper highlights the indications, advantages, 
disadvantages and timing of the extraction of the first, second and third permanent molars in the treatment of a crowded 
malocclusion.
(Aust Orthod J 2015; 31: 69–77)
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Introduction

Therapeutic extractions in orthodontics are performed 
in cases of an arch-length – tooth-size discrepancy, 
aiming to create additional space for the alignment 
of irregularly-placed teeth. The permanent molars 
are not a common extraction choice and many 
operators avoid this option due to familiarity with 
premolar extraction, a lack of experience in managing 
molar extraction cases and interdependence between 
endodontists, orthodontists and crown and bridge 
specialists.1 The following discussion explores the 
indications for first, second and third permanent 
molar extractions.

First permanent molar extractions

The reaction to orthodontic extraction of first 
permanent molars varies from unbridled enthusiasm 
to scepticism. Studies have indicated that orthodontic 
treatment following permanent first molar extraction 
has the same treatment duration as first premolar 
extraction cases and also provides advantages related 
to anchorage management.2 Houston et al.3 suggested 
low socioeconomic background and reduced interest 
in dental care as the underlying reasons for the 
selection of a first permanent molar extraction plan. 

Inadequate childhood oral hygiene may lead to caries 
or periodontal damage, resulting in compromised 
teeth with questionable prognosis. Fixed appliance 
orthodontic treatment in children exhibiting poor 
dental interest and damaged molars may lead to a 
compromised dentition and occlusion if premolar 
extractions are contemplated. In this circumstance, 
the extraction of the affected permanent molars 
would be a common-sense treatment approach that 
could improve the outcome.

Indications for first permanent molar 
extractions

According to Sandler et al.,1 first permanent molar 
extractions are indicated when these teeth are affected 
by extensive caries, hypoplasia, apical pathoses or 
significant restorations, or when there is crowding in 
the posterior region of the mandibular arch, a high 
mandibular plane angle or an anterior open bite. 

Factors to be considered in first permanent 
molar extractions

Important factors to be considered include the patient’s 
attitude towards fixed appliance therapy, the standard 
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Abstract: This study applies recent advances in 3D virtual imaging for application in the prediction planning of dentofacial 
deformities. Stereo-photogrammetry has been used to create virtual and physical models, which are creatively combined in 
planning the surgical correction of anterior open bite. The application of these novel methods is demonstrated through the surgical 
correction of a case.
(Aust Orthod J 2015; 31: 78–86)
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Introduction

A variety of methods are available for the treatment 
of mild to moderate anterior open bite in an adult 
patient. Among these options are Kim mechanics1 or 
its modified version,2 the use of repelling magnets3 
or skeletal anchorage devices that aid in intruding 
posterior teeth.4 Mini-implant supported molar 
intrusion has shown better stability compared with 
conventional methods that involve the extrusion of 
anterior teeth.5 However, the treatment of a high 
angle Class II malocclusion that is associated with a 
significant anterior open bite (AOB) usually involves 
a Le Fort I osteotomy, which facilitates auto-rotation 
of the mandible as a response to posterior maxillary 
impaction. Any associated change in vertical height of 
the anterior maxilla depends on the appropriateness of 
incisor display at rest and on maximum smiling. The 
maxilla can be surgically moved either in one piece or 
segmentally, depending on the severity of the curve of 
Spee. If a one piece procedure is indicated, pre-surgical 
orthodontic treatment involves continuous archwire 
mechanics aimed at partial or complete levelling of 
the upper dental arch. A disadvantage of this approach 
is the potential extrusion of the upper incisors, which 
can lead to post-surgical relapse of the AOB. Levelling 

of the dental arch, through a segmental osteotomy 
using sectional mechanics, is an alternative procedure 
that eliminates incisor extrusion and the risk of open 
bite relapse.

The surgical correction of AOB in long-faced patients 
tends to produce complex soft tissue changes. 
Traditionally, these have been predicted from the 
profile view using photo-cephalometric planning 
techniques, which involved the superimposition 
of 1:1 photographic and radiographic images. The 
osteotomy segments and the covering soft tissue were 
cut and replaced according to the known ratios of 
expected soft tissue changes in response to underlying 
hard tissue movements.6 More recently, software 
packages have offered a computerised prediction of 
the facial profile following orthognathic surgery,7 
which has subsequently been incorporated into the 
informed consent process. Current evidence supports 
the effectiveness of prediction planning in improving 
patient satisfaction with treatment outcomes.8,9

Whichever technique is employed, profile planning 
remains limited and offers poor reliability. Uncertain 
soft tissue changes away from the facial midline are 
well documented in orthognathic patients, particularly 
in relation to a Le Fort I osteotomy, and patients are 
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Background: The present case report describes the orthodontic treatment and long-term follow-up of an adult female patient 
(27 years) who was diagnosed with a mild Class III malocclusion characterised by an anterior and lateral open bite and three 
periodontally-compromised first permanent molars. 
Aim: The aim of treatment was to provide an acceptable aesthetic and functional occlusion while, at the same time, improving 
the periodontal prognosis. 
Methods: The patient was treated with fixed orthodontic appliances utilising direct and indirect skeletal anchorage derived from 
two mini-screws placed in the palate and one mandibular buccal mini-screw. 
Results: The objectives of good aesthetics, a functional occlusion, a healthy periodontium and a balanced profile were achieved. 
The total treatment time was 31 months, which comprised 13 months of maxillary fixed labial appliances and 25 months of 
mandibular fixed labial appliances. The three-year follow-up records showed stability of the Class III correction.
(Aust Orthod J 2015; 31: 87–97)
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Introduction

The tooth most commonly lost to dental caries or 
periodontal disease is the first permanent molar.1 
Although a partial or fixed prosthesis can be used to 
replace missing teeth, orthodontic space closure by 
substitution with the second and third permanent 
molars is also a viable option.2-5 Treatment is difficult 
when protraction of the second and third molars is 
required without retraction of the anterior teeth. In 
addition, treatment is more complicated if the patient 
has an anterior open bite and requires maxillary 
posterior intrusion. 

Recently, titanium mini-implants have become popular 
for providing absolute anchorage during tooth movement 
as they are simpler, cheaper and more convenient 
than endosseous implants that have previously been 
used.2,4,6-10 The mini-implants have pushed the 
envelope for tooth movement with the potential 
benefit of avoiding bimaxillary surgery in selected 
cases.11 The commonly reported site for mini-implant 
insertion is the buccal dento-alveolar region, which 
may place the miniscrew in the path of moving teeth. 
Hence, particularly in the maxilla, the anterior palate  
is an advantageous insertion site since all teeth can be 
moved without interference from the mini-implants.12  
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Abstract: Despite the fact that recent medical advances have improved the quality of life and increased the life expectancy of 
patients suffering from thalassaemia, no standard strategy or clinical guidelines are available for the correction of the presenting 
craniofacial anomalies. The aim of the present study is to review the craniofacial features of affected patients, and to discuss the 
orthodontic and orthognathic surgical treatment options available to manage the associated and characteristic facial deformity. 
(Aust Orthod J 2015; 31: 98–106)
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Introduction

Thalassaemia is a group of single gene, autosomal 
recessive blood disorders characterised by chronic 
anaemia as a result of a deficiency or absence of an 
alpha or beta polypeptide chain in the haemoglobin 
molecule.1 Beta-thalassaemia is the most common 
form of the disease and is found worldwide. It is most 
prevalent in Mediterranean countries, North Africa, 
far Eastern and Middle Eastern countries, as well as 
Iran and India.2 The nature of the gene mutation 
determines the type and severity of the disease, which 
ranges from thalassaemia minor, to intermediate and 
major.3,4 Severe clinical symptoms of beta-thalassaemia 
major usually become apparent at six months of 
age, when haemoglobin synthesis shifts from foetal 
(HbF) to adult haemoglobin (HbA).5 If patients 

survive their early years, the deposition of iron, the 
associated hypoxia and prolonged anaemia can lead 
to cardiac failure and death during the second decade 
of life.6 Patients who survive beyond childhood suffer 
from facial skeletal deformities as a consequence of 
extramedullary haematopoiesis.7

The life expectancy of affected patients has been 
dramatically increased by the advent of new 
haematologic treatment approaches.6 In addition, 
patients are eager to enhance their quality of life by 
seeking improvement of their facial appearance. 
Although many treatment options are available to 
improve the craniofacial anomalies associated with 
thalassaemia, there is still no standard strategy or 
guideline for planning surgical correction. The aim 
of the present study is to review the craniofacial 
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Background: The extraction of an upper lateral incisor for orthodontic purposes is rare and must be adequately justified. 
Aim: The present case report describes the management of a skeletal Class II crowded malocclusion that was facilitated by the 
extraction of upper lateral incisors and lower first premolars.
Methods: A 14-year-old male patient presented with a skeletal Class II crowded malocclusion with associated speech and 
chewing difficulties. Phase I of treatment involved the extraction of the upper lateral incisors and functional appliance therapy. 
Phase II included the extraction of lower first premolars and mechanotherapy using full fixed appliances.
Results: An improvement in aesthetics and sagittal relations was achieved during phase I therapy as the mandible was advanced 
over a period of eight months. Mandibular skeletal change was 6.5 mm observed at pogonion. During phase II therapy, the 
maxillary canines were substituted for lateral incisors and a functional occlusion was achieved. The skeletal correction and 
occlusion were stable one year after debonding.
Conclusion: The present case indicated that the timely extraction of palatally-placed maxillary lateral incisors facilitated functional 
appliance therapy in the management of a skeletal Class II problem. The crowding of the lower anterior teeth was relieved 
and alignment of the upper arch was achieved with full fixed appliance therapy, resulting in improved aesthetics and a stable 
occlusion at one year review.
(Aust Orthod J 2015; 31: 107–115)
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Introduction

A Class II malocclusion is a common presenting 
complaint in orthodontic clinical practice.1 It is 
considered that most skeletal Class II malocclusions 
are caused by disproportions in the relationship of 
the maxilla and mandible largely characterised by a 
small or retruded mandible.2 A selection of functional 
appliances may be used to alter the condyle-glenoid 
fossa relationship by posturing the mandible forward 
to improve the attendant skeletal and occlusal 
disharmony.3 Functional appliance therapy at the 
appropriate time during growth has been shown to 
produce the most effective results in the management 
of retrognathic mandibular Class II patients.4

Functional appliance treatment planning may be 
complicated if mandibular advancement is hindered 
by a narrow maxillary arch or tooth displacements. 
Obstructions to mandibular advancement may be 
overcome by transverse expansion of a narrowed 
maxillary arch in order to accommodate a postured 
lower arch. Similarly, tooth malposition may necessitate 
appliance treatment prior to the commencement of 
functional therapy to enable unimpeded forward 
repositioning of the mandible. A dental obstruction 
preventing full forward mandibular positioning may 
also be eliminated by the extraction of an offending 
tooth, although this is a less common occurrence.

The extraction of maxillary incisors as part of a 
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