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Aim: The present study was undertaken to assess the relationship between the mandibular muscles and dentofacial skeletal 
morphology in children with different underlying vertical facial patterns, using three-dimensional computed tomography (3D-CT).
Method: Thirty children (mean age 12.24 ± 1.57 years) underwent cranial CT examination for diagnostic purposes. 3D-CT 
images were reconstructed for the evaluation of the cross-sectional size, volume, and spatial orientation of the masseter and 
medial pterygoid muscles. These muscle parameters were also assessed in relation to the vertical facial pattern, gender and 
skeleto-dental form.
Results: Significant differences were found in muscular angulation for subjects with different underlying patterns. Greater masseter 
volumes were associated with increased facial width. Greater intermolar widths were found in brachyfacial subjects, with less 
acute muscular angulations in relation to horizontal reference lines, compared with dolichofacial subjects. This was also more 
obvious in the maxillary arch.
Conclusion: Clinicians should note the likely differences in masseter and medial pterygoid orientation and volume in subjects with 
different underlying vertical facial patterns and that these differences may, in turn, be related to both facial skeletal width and 
naturally-occurring transverse dental arch dimensions. 
(Aust Orthod J 2016; 32: 2–17)
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Introduction

For some time, there has been a general acceptance 
that growth and development of craniofacial forms 
are dependent, at least in part, on the functional 
state of the surrounding soft tissues as well as the 
patient’s underlying genetic make-up.1-3 It is, however, 
not known whether genetically determined facial 
morphology actually determines the size and strength 
of the mandibular muscles or whether, instead, a 
particular muscular form influences the form of the 
dentofacial complex.2 A general consensus would 
suggest that the precise relationship between form and 
function is still yet to be determined. 

The results of many studies support the fact that 
the size of the mandibular muscles is closely related 

to facial dimensions. It has been reported that 
stronger and larger mandibular elevator muscles are 
generally accompanied by wider transverse facial 
dimensions.1,4-7 Additionally, these individuals often 
display a short anterior face height, long posterior face 
height, a larger posterior to anterior face height ratio, 
parallelism of the jaw bases, a small gonial angle and 
larger maxillary transverse dental arch dimensions.8-11 

Early investigators proposed that functional 
hyperactivity of the mandibular muscles resulted 
in potential adaptive skeletal changes as a result of 
increased stress in the structures upon which they  
act.12-14 This seems reasonable given the widely 
acknowledged concept that the surrounding 
environment definitely affects the expression of 
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Aim: The objective of the present study was to determine which of six bonding protocols yielded a clinically acceptable shear 
bond strength (SBS) of metal orthodontic brackets to CAD/CAM lithium disilicate porcelain restorations. A secondary aim was to 
determine which bonding protocol produced the least surface damage at debond. 
Methods: Sixty lithium disilicate samples were fabricated to replicate the facial surface of a mandibular first molar using a 
CEREC CAD/CAM machine. The samples were split into six test groups, each of which received different mechanical/chemical 
pretreatment protocols to roughen the porcelain surface prior to bonding a molar orthodontic attachment. Shear bond strength 
testing was conducted using an Instron machine. The mean, maximum, minimal, and standard deviation SBS values for each 
sample group including an enamel control were calculated. A t-test was used to evaluate the statistical significance between the 
groups. 
Results: No significant differences were found in SBS values, with the exception of surface roughening with a green stone prior to 
HFA and silane treatment. This protocol yielded slightly higher bond strength which was statistically significant. 
Conclusion: Chemical treatment alone with HFA/silane yielded SBS values within an acceptable clinical range to withstand 
forces applied by orthodontic treatment and potentially eliminates the need to mechanically roughen the ceramic surface.
(Aust Orthod J 2016; 32: 18–22)
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Introduction 
Since the number of adult patients seeking treatment 
has increased, the orthodontist is faced with the 
challenge of bonding brackets to porcelain restorations. 
It is common to band porcelain-crowned posterior 
teeth due to the difficulty in otherwise obtaining an 
efficient attachment that does not cause irreversible 
damage to the crown upon removal.1 Banding 
requires an extra appointment to place separating 
alastics, which produces additional discomfort and 
the absence of the patient from work.

Two types of restorative porcelain commonly used 
in the posterior part of the mouth are feldspathic 
and lithium disilicate.2 Feldspathic porcelain is used 
for porcelain fused to metal crowns, while lithium 
disilicate is used in all ceramic crowns.1,3 

In order to bond brackets to porcelain, a series of 
chemical and/or mechanical pretreatment is often 
used. Four commonly used surface conditioning 
techniques are:

1. Preparation with hydrofluoric acid (HFA) to 
etch the porcelain surface.4 

2. Use of silane coupling agents (gamma-
methacryloxypropyl-trimethoxy silane). Silanes 
provide a chemical link between the porcelain 
and the composite resin which increases bond 
strength.5,6 

3. Roughening the porcelain with a diamond bur.7

4. Sandblasting with aluminum oxide particles in a 
process of microetching.4 

A study by Schmage et al. investigated an additional 
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Aim: To test the hypothesis that enamel surface deproteinisation with different concentrations of bromelain in association with 10% 
papain increases the shear bond strength (SBS) of brackets bonded with orthodontic composite and resin modified glass ionomer 
cement (RMGIC). 
Materials and methods: Orthodontic brackets were attached according to the following protocols to 195 bovine incisors, 
which were acquired and divided into 13 groups: 1) Transbond XT (TXT) according to the manufacturer’s recommendations; 2) 
Deproteinisation with 3% bromelain (BD) plus 10% papain and TXT; 3) 6% BD plus 10% Papain and TXT; 4) RMGIC, without 
enamel deproteinisation and without acid etching; 5) RMGIC, with 3% BD plus 10% papain and without acid etching; 6) 
RMGIC, with 6% BD plus 10% papain and without acid etching; 7) attachment using RMGIC following etching with polyacrylic 
acid; 8) 3% BD plus 10% papain, attachment using RMGIC and etching with polyacrylic acid; 9) 6% BD plus 10% papain, and 
attachment using RMGIC following etching with polyacrylic acid; 10) etching with 37% phosphoric acid and attachment using 
RMGIC; 11) 3% BD plus 10% papain, etching with 37% phosphoric acid and attachment using RMGIC; 12) 6% BD plus 10% 
papain, etching with 37% phosphoric acid and attachment using RMGIC; 13) deproteinisation with 2.5% sodium hypochlorite 
(NaOCl), etching with polyacrylic acid and RMGIC. After bonding, the brackets were removed by a universal mechanical 
testing machine, which recorded shear bond strength at failure. The material remaining on the tooth was assessed using the 
adhesive remnant index (ARI). 
Results: Deproteinisation with 3% and 6% bromelain gel plus papain significantly increased the shear bond strength (p < 0.05), 
when acid etching was performed with phosphoric acid, followed by primer application and attachment using Transbond XT 
(Group 3) and when attached with RMGIC without etching. Deproteinisation with 6% bromelain gel plus papain significantly 
increased (p < 0.05) the ARI score only when attachment was performed using RMGIC, without etching (Group 6). 
Conclusions: Deproteinisation with bromelain associated with papain in a gel increased the shear bond strength and is 
recommended before orthodontic bracket attachment.
(Aust Orthod J 2016; 32: 23–30)
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Introduction

The removal of organic matter (deproteinisation) 
from the enamel surface facilitates acid etching1 and 
makes orthodontic bracket bonding to teeth more 
effective.2,3 Sodium hypochlorite and papain have 
been used for this purpose due to their proteolytic 
characteristics.1,2,4 

Bromelain is a proteolytic enzyme of the cysteine  

proteinase group5 extracted from Ananas comosus, 
commonly known as pineapple, which is a member 
of the Bromeliaceae family of tropical plants. Its prop-
erties include anti-inflammatory,6 anti-edeomatous,7 
anticoagulant, antibiotic,8-10 antimetastatic11 effects 
and also assistance in wound debridement.12,13

Bromelain has been used in dentistry and particularly 
in minor oral surgery since the 1960s for its anti-
inflammatory action.14-16 More recently, this substance 
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Aim: The aim of the present study was to investigate and compare the cephalometric effects of a conventional Hyrax expansion 
screw and a memory screw on the skeletal and dentoalveolar structures and soft tissues of the face.
Methods: Thirty-two patients with a maxillary transverse deficiency were divided into two groups. A memory-screw group 
included 17 patients (nine females and eight males), while a Hyrax-screw group was comprised of 15 patients (eight females 
and seven males). The mean ages of the subjects in the memory-screw and Hyrax-screw groups were 13.00 ± 1.29 and 12.58 
± 1.50 years, respectively. Lateral cephalograms were taken of the patients at the beginning of the treatment (T1), at the end of 
expansion (T2) and retention periods (T3). The mean expansion period was 7.76 ± 1.04 days in the memory-screw group and 
35.46 ± 9.39 days in the Hyrax-screw group. The Shapiro-Wilk Normality test was used to determine whether the investigated 
parameters were homogeneous. To determine the treatment changes within the groups, a paired t-test and Wilcoxon Signed Rank 
test were applied to the homogeneous and non-homogeneous parameters, respectively. A comparison between the groups was 
carried out using the Student’s t-test for homogeneous parameters and the Mann-Whitney U test for all others.
Results: A results summary indicates that mid-palatal sutural opening and subsequent important skeletal and dental expansions 
were obtained in all patients. The maxilla moved anteriorly and inferiorly in both groups while the mandible rotated inferiorly and 
posteriorly but to a greater extent in the memory-screw group.
Conclusion: The newly-developed memory expansion screw takes advantage of rapid and slow maxillary expansion protocols. 
The suture is opened and the maxilla expanded with relatively lighter forces over a shorter time. The RME using the memory 
screw resulted in similar sagittal and vertical changes to those produced by the Hyrax screw.
(Aust Orthod J 2016; 32: 31–40)
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Introduction

Angell1 introduced rapid maxillary expansion (RME) 
in 1860. Since then, maxillary expansion has been 
used in an attempt to increase maxillary transverse 
dimension.1,2 From the original jackscrew, the design 
of expansion appliances has improved and the Hyrax, 
Haas, Minnesota expander, Cap splint, and rigid 
acrylic bonded appliances are in contemporary use. 
The advantages and disadvantages of the various 
expansion appliances related to the dental, skeletal, 
and soft tissue responses have been well investigated.3-16 

Commonly, expansion appliances produce heavy and 
intermittent orthopaedic forces17,18 that Isaacson 
and Ingram18 measured to range from 1.5 to 10 kg, 
depending on the rate of activation.

Recently, Wichelhaus et al.19 described and evaluated 
a new maxillary expansion memory screw that 
incorporated nickel-titanium open coil springs in 
order to reduce excessive expansion forces. The 
screw could be activated six times a day to produce 
a constant force of 12–14 N (1224–1428 gr.), which 
produced effective and rapid expansion. According 
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Background: Following the debonding of orthodontic brackets, the removal of residual adhesive from the enamel surface is 
required. Published adhesive removal protocols present conflicting advice. 
Aims: The present study evaluated the surface roughness of enamel after debonding and instrumentation with non-traditional 
orthodontic polishing systems. 
Methods: The facial aspects of 35 extracted human incisor teeth were scanned with a surface profilometer for surface roughness 
prior to the bonding of orthodontic brackets. After debonding, residual adhesive was removed with a 12-fluted titanium carbide 
bur. The teeth were randomly divided into seven groups (N = 5 per group) and the enamel surface was polished with one of 
seven products. All samples were re-scanned for surface roughness and subjectively evaluated via SEM. 
Results: There was no significant difference in enamel surface roughness between the groups when compared using surface 
profilometry. Visual observations from the SEM evaluations demonstrated differences in the enamel surface at the microscopic 
level that were not detected by profilometric analysis. 
Conclusions: The present study found no statistically significant difference in mean enamel smoothness change from pretreatment 
to post-treatment between the seven polishing methods studied via profilometer surface reading measurements. An SEM analysis 
showed visual differences in enamel striations viewed at 1000× magnification in a comparison of traditional versus non-
traditional polishing methods.
(Aust Orthod J 2016; 32: 41–47)
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Introduction

The introduction of direct bonded orthodontic 
attachments, compared with the era of banding all 
teeth, has forever changed the practice of orthodontics. 
Fixed orthodontic appliances that are directly bonded 
to the facial or lingual surfaces of teeth provide a faster 
and more comfortable experience for the clinician and 
patient. Some additional advantages of direct bonded 
attachments include improved gingival health, 
increased patient comfort and increased clinical 
efficiency.1

The bonding of orthodontic brackets to the facial 

surfaces of the teeth requires an interface of adhesive 
between the tooth and the bracket base. This interface 
can be accomplished via direct or indirect bonding, 
utilising an etch and prime protocol, a self-etching 
primer protocol, or by the use of light-cured or 
self-cured adhesives.2,3 Fortunately, the bond of the 
bracket to the facial surfaces of teeth is strong enough 
to withstand clinical orthodontic forces. However, the 
strength of the bond should be broken with ease by 
the clinician at the desired completion of appliance 
treatment. In addition, the orthodontic practitioner 
should be able to readily remove orthodontic brackets 
for repositioning to a more favourable position if 
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Aim: To assess the sagittal soft tissue morphology of patients with acromegaly in comparison with a healthy control group. 
Methods: Twenty-seven patients with acromegaly (11 male, 16 female; mean age 47.3 ± 11.5 years) and 30 healthy subjects 
(15 male, 15 female; mean age 42.2 ± 17.4 years) were included in the study. Linear and angular measurements were made 
on lateral cephalograms to evaluate soft tissue and skeletal characteristics. The intergroup comparisons were analysed with the 
Student’s t-test. 
Results: Facial convexity (p < 0.01) and the nasolabial angle (p < 0.001) were reduced in patients with acromegaly, whereas 
nose prominence (p < 0.01), upper lip sulcus depth (p < 0.01), upper lip thickness (p < 0.01), basic upper lip thickness  
(p < 0.01), lower lip protrusion (p < 0.05), mentolabial sulcus depth (p < 0.05) and soft tissue chin thickness (p < 0.001) were 
increased. Anterior cranial base length (p < 0.05), the supraorbital ridge (p < 0.01), the length of the maxilla and mandible  
(p < 0.001, p < 0.01, respectively) were significantly increased, and mandibular prognathism was an acromegalic feature  
(p < 0.05). 
Conclusion: Acromegalic coarsening and thickening of the craniofacial soft tissues was identified from lateral cephalograms, 
which may therefore contribute to early diagnosis when evaluated together with other changes caused by the disease. 
(Aust Orthod J 2016; 32: 48–54)
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Introduction

Acromegaly is a rare and complicated disease caused by 
the overproduction of growth hormone (GH) usually 
due to a pituitary somatotrophic adenoma. Although 
its prevalence is uncertain, published numbers show 
an estimated prevalence of 36–60 cases per 1,000,000 
population with an annual incidence of three to four 
new cases per 1,000,000 population each year.1,2 As the 
tumour expands, GH production becomes excessive 
and persistent, which leads to facial changes, acral 
growth, soft tissue, bone and organ enlargements, as well 
as impaired glucose tolerance, hypertension, colonic 
polyps and sleep apnoea.3,4 The clinical manifestations 

of acromegaly develop very slowly, and healthcare 
professionals often fail to recognise the disease until 
changes in facial features and extremities become 
profound. This usually results in four to eight years 
of delay in diagnosis.5 Early diagnosis and treatment 
is important, since acromegaly increases premature 
mortality when compared with healthy adults.6 

Since the complications due to acromegaly may be 
confused with other common disorders, patients typi-
cally visit a number of healthcare providers prior to di-
agnosis.5 Therefore, improving educational programs 
for carers likely to encounter the disease is crucial.5,7 
Currently, the education of orthodontists regarding 
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Aims: To determine the effect of varying the transverse cant of the anterior teeth on orthodontists’ and laypeople’s perceptions of 
smile aesthetics, and the influence that smile height has on this perception. 
Materials and methods: A 20-year-old Chinese female with an aesthetic smile and normal occlusion was chosen and agreed to 
participate. Digital pictures of her posed smile were taken and manipulated to create three smile height variations: low, medium, 
or high. Each variation was further manipulated to create varying degrees of transverse anterior tooth cant. Fifty-six laypeople and 
40 orthodontists participated as raters of the dental and facial impact of the altered smile images. 
Results: The orthodontists more commonly and precisely identified the transverse cants of the anterior teeth and the detracting 
influence on smile aesthetics compared with laypersons. The orthodontists accepted a lesser range of anterior transverse cant. 
Increased smile heights enhanced the capability of all raters to detect a transverse cant and reduced the acceptable cant range. 
In addition, an increased smile height worsened the detracting effects of the transverse anterior cant in all raters’ perceptions of 
smile aesthetics. An increased display of teeth and angulation of an anterior cant increased the ability of raters in both groups to 
detect differences.
Conclusion: Transverse cants of anterior teeth can affect orthodontists’ and laypeople’s perceptions of smile aesthetics. Smile 
height and incisor display were significant factors that affected the orthodontist’s and layperson’s perceptions of smile aesthetics, 
and suggested that a description of the detracting effect of an anterior transverse cant should also consider smile height. 
Clinical relevance: A transverse occlusal cant is an important aesthetic factor used by clinicians during orthodontic diagnosis 
and review. It is important to appreciate that there is a difference in perception between orthodontic professionals and patients 
(laypeople). The extent of this perceptual difference and influencing factors could help the clinician set more appropriate treatment 
goals.
(Aust Orthod J 2016; 32: 55–63)
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Introduction

Achieving a harmonious soft-to-hard-tissue relation-
ship between the dentofacial complex and improv-
ing smile aesthetics are essential goals of orthodontic 
treatment. Recently, there has been a move towards 
greater awareness of the importance of anterior tooth 
display in orthodontic diagnosis and treatment.1-3 
Clinical examinations of dental arch form, arch width 
and symmetry may not be sufficient to describe the 

position of the anterior teeth relative to the soft tissues 
of the face and could be enhanced by information re-
lated to tooth display in the three planes of space and 
the anterior arc of the dentition. 

A posed smile is a repeatable pattern that may be 
used to evaluate an improvement in smile aesthetics 
as a result of treatment.2-4 A posed smile takes into 
account parameters such as dental arch form, buc-
cal corridor, occlusal cant, midline deviation, incisal 
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Aims: To compare the analgesic effect of topical benzocaine (5%) and ketoprofen (1.60 mg/mL) after 2 mm activation of 7 mm 
long delta loops used for maxillary en-masse orthodontic space closure. 
Subjects and methods: Twenty patients (seven males, 13 females, 15–25 years of age, mean age of 19.5 years) participated 
in a randomised crossover, double-blind trial. After appliance activation, participants were instructed to use analgesic gels and 
record pain perception at 2, 6, 24 hours and 2, 3 and 7 days (at 18.00 hrs), using a visual analogue scale ruler (VAS, 0–4). 
Each patient received all three gels (benzocaine, ketoprofen, and a control (placebo)) randomly, but at three different appliance 
activation visits following a wash-over gap of one month. After the first day, the patients were instructed to repeat gel application 
twice a day at 10:00 and 18:00 hrs for three days. The recorded pain scores were subjected to non-parametric analysis. 
Results: The highest pain was recorded at 2 and 6 hours. Pain scores were significantly different between the three groups 
(Kruskal–Wallis test, p < 0.01). The overall mean (SD) pain scores for the benzocaine 5%, ketoprofen, and control (placebo) 
groups were 0.89 (0.41), 0.68 (0.34), and 1.15 (0.81), respectively. The pain scores were significantly different between the 
ketoprofen and control groups (mean difference = 0.47, p = 0.005). All groups demonstrated significant differences in pain 
scores at the six different time intervals (p < 0.05) and there was no gender difference (p > 0.05). 
Conclusion: A significant pain reduction was observed following the use of ketoprofen when tested against a control gel 
(placebo). The highest pain scores were experienced in patients administered the placebo and the lowest scores in patients who 
applied ketoprofen gel. Benzocaine had an effect mid-way between ketoprofen and the placebo. The highest pain scores were 
recorded 2 hours following force application, which decreased to the lowest scores after 7 days.
(Aust Orthod J 2016; 32: 64–72)
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Introduction

Following the activation of orthodontic appliances, 
patients may experience pain and discomfort. Pain 
is the most frequent complaint of orthodontic pa-
tients1 and considered as the contributory factor  

to a patient’s refusal to accept orthodontic treat-
ment.1 Many studies have found that pain follow-
ing separator or archwire placement starts within 
four hours, continues until at least 24 hours, and 
dissipates by day seven.1-7 The disruption of the  
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Objective: To determine changes in mandibular position after the treatment of patients presenting with Class II division 2 
malocclusions and to test the null hypothesis that there is posterior displacement of the mandible in these patients, in comparison 
with a control group of Class II division 1 subjects. 
Materials and methods: The assessed data consisted of pre- and post-treatment cephalometric radiographs of 77 subjects 
identified with Class II division 1 and Class II division 2 malocclusions matched according to age, gender and treatment 
duration. All completed fixed appliance orthodontic treatment. The changes in the position of point B, Pogonion and Articulare 
were determined at the end of treatment by superimposing the cephalometric radiographs on Sella-Nasion line at Sella. Thirteen 
cephalometric parameters including the distance between Basion and Articular (Ba-Art) were measured at each stage.
Results: In both groups, SNB angle, SNPog angle and Ba-Art distance showed no statistically significant changes. Pogonion 
was displaced significantly in a forward and downward direction in the growing group, with no significant differences identified 
between Class II division 1 and Class II division 2 subjects.
Conclusion: The null hypothesis that there is posterior displacement of the mandible in Class II division 2 malocclusion is rejected. 
The growth pattern of the mandible in both divisions of a Class II malocclusion after orthodontic treatment was found to be similar.
(Aust Orthod J 2016; 32: 73–81)
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Introduction
A Class II division 2 (Class II/2) malocclusion is 
characterised by excessive palatal inclination of 
the maxillary central incisors, often accompanied 
by a deep overbite and minimal overjet.1 The 
anterior relationship has been assumed likely to 
cause displacement of the condyles posteriorly and 
superiorly in the glenoid fossae.2-5

Swann2 estimated that one-third of Class II/2 
malocclusion cases exhibited a posterior functional 
shift. Cleall and BeGole6 also demonstrated that the 
intrusion of the upper incisors during treatment of a 
Class II/2 malocclusion would relieve the posterior 
mandibular displacement and aid in the correction of 
a distal occlusion. 

However, contrary studies have favoured the view 
that the mandible is not posteriorly displaced in 

a Class II/2 malocclusion. Ingervall7 reported that 
the distance between the retruded contact and the 
intercuspal positions was greater in children with 
a Class II/2 malocclusion compared with children 
possessing a normal occlusion. It was considered 
illogical that this distance should be greater than 
normal in a Class II/2 malocclusion if the mandible 
was displaced backwards. Gianelly et al.8 found no 
evidence of abnormal condylar positioning in Class 
II cases with upright incisors and deep overbite 
compared with Class II cases without these features. 
This was consistent with the findings of Pullinger 
et al.,9 who found no relationship between a deep 
overbite and condylar position.

It has been claimed that possible posterior mandibular 
displacement may have negative consequences on the 
temporomandibular joints by forcing the condyle 
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Aim: To demonstrate the use of the Invisalign appliance in lower incisor extraction cases.
Method: Twelve patients, consecutively treated by the removal of a single lower incisor and Invisalign appliances, were selected 
from the author’s private practice. Pretreatment, treatment and post-treatment photographic records were obtained and are 
presented.
Results: All cases completed treatment, with a mean treatment time of 42 weeks. Fifty percent of the cases required a brief period 
of refinement (average six weeks) at the end of the initial projected treatment period. 
Conclusion: The Invisalign appliance, in correctly diagnosed cases, with careful ‘ClinCheck’ set-ups and good clinical 
monitoring, can routinely produce satisfactory outcomes in patients who require the removal of a lower incisor.
(Aust Orthod J 2016; 32: 82–87)
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Introduction

The Invisalign system has been in general use for a 
decade and yet there is a paucity of information 
published in the academic literature. Presentations are 
often limited to a single case report. Proffit, in 2008, 
noted that Invisalign treatment had been in existence 
for long enough for evidence of its effectiveness to be 
published.1 While noting that aligners can be used 
effectively, the lack of good evidence in the literature 
drew comment.  This deficiency was partly addressed 
in 2009 by Kravitz et al., who published a relatively 
large scale prospective clinical study on the efficacy of 
tooth movement with Invisalign appliances.2

When first introduced to the dental profession, the 
Invisalign appliance was aimed at non-extraction 
treatment in which mild to moderate crowding and/
or spacing was managed in cases requiring little or 
no buccal segment change. In 2016, the British 
Orthodontic Society website stated that: ‘Aligners 
are most commonly used in cases needing alignment 
of teeth without extractions.’3 It was further stated 
that cases in which aligners ‘may require the use of 

additional techniques such as fixed appliances to 
achieve an ideal result’ included cases requiring tooth 
extractions or complex tooth movements.3

The treatment of a lower incisor extraction case with 
Invisalign was first reported in 2002.4 In a 2008 study 
of orthodontic diagnosis and treatment procedures, 
Keim et al. reported that, of the respondents to a 
survey, 7.2% of clinicians would routinely treat lower 
incisor extraction cases with the Invisalign appliance.5 

The current article is a presentation of 12 consecutively 
treated patients whose treatment plan required the 
extraction of a single lower incisor. All were treated 
exclusively and solely with the Invisalign appliance, 
although use was made of auxiliary mechanics 
(buttons, power arms and elastics) in some of the cases 
(Table I).

The critical factors in successful treatment of lower 
incisor extraction cases are: an appropriate diagnosis 
and treatment plan; a well designed ClinCheck; 
competent clinical monitoring; and case refinement 
where needed. A brief review of these factors follows.

Tony Weir: tonyweir@bigpond.com
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Introduction: The aim of the present study was to assess the skeletal, dental and soft tissue effects of a specific treatment protocol 
in consecutively treated patients who presented with a Class III malocclusion. Treatment involved the use of a Hybrid Hyrax (HH) 
in the maxilla, a Mentoplate in the mandible and the application of continuous intra-oral Class III elastics. 
Method: The treated group was comprised of seven males and seven females (mean pretreatment age 10.4 ± 1.7 yr, range 7.8 
– 12.9 yr). Treatment changes were analysed on lateral cephalograms taken 6–12 months prior to commencing treatment (T1) 
and at the finish of the orthopaedic phase (T2). Where a normality assumption was met, a parametric paired-sample t-test was 
used to assess the change differences at T1 and T2. For non-normal data, a non-parametric Wilcoxon sign rank test for related 
samples was used to assess T1 and T2 differences. The level of statistical significance was set at p < 0.05 (2-tailed). 
Results: The average sagittal changes showed an improved SNA angle of 2.1 ± 2° (p = 0.002), an ANB angle of 1.9 ± 1.8° 
(p = 0.002), a Wits improvement of 3.4 ± 2.7 mm (p < 0.001) and an overjet reduction of 2.0 ± 2.2 mm (p = 0.005). There 
were no statistically significant correlations found between the age at T1, age at treatment start and age at T2 and the changes 
identified in the cephalometric variables (T2-T1).
Conclusion: The HH-Mentoplate Class III treatment protocol induced a mean Wits improvement of 3.4 mm in the maxillary and 
mandibular sagittal base relationship at the functional occlusal level. This was primarily achieved by sagittal maxillary skeletal 
protraction with negligible effects on the mandible, facial vertical dimension and the incisor angulations. A controlled clinical 
study with larger sample sizes and longer follow-up times is needed.
(Aust Orthod J 2016; 32: 88–96)
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Introduction

A skeletal Class III malocclusion is characterised by 
either mandibular prognathism, a maxillary deficiency 
or a combination of the two features.1 Approximately 
half of all skeletal Class III malocclusions are reported 
to result from maxillary retrognathia2 and hence 
orthopaedic maxillary protraction is considered a 
viable treatment option for growing patients with 
a midface deficiency. However, early correction 

of maxillary retrognathia and the maintenance of 
the Class III skeletal correction still remains an 
orthopaedic challenge.3,4 

Maxillary advancement in a growing child has been 
widely described and a protracting force may be applied 
via an extra-oral facemask or by intra-oral appliances 
anchored to either dentition,4,5 ankylosed primary 
canines6 or skeletal anchorage systems inserted in 
the zygomatic, palatal or mental areas.7-11 To increase 
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Background: Hemimandibular hyperplasia (HH), also known as hemimandibular hypertrophy, is characterised by excessive 
unilateral three-dimensional growth of the mandible after birth. Vertical unilateral elongation of the mandible becomes clinically 
evident as a rare form of vertical facial asymmetry. Aberrant growth of the facial skeleton affects the developing dentition and 
the dental compensatory mechanism is usually unable to maintain optimal occlusal relationships. The resulting malocclusion is 
effectively managed by combined surgical-orthodontic care to address the facial, skeletal and dental problems that confront 
clinicians. Orthodontists are advised to assess patients with HH during the post-treatment retention stage for continuing 
mandibular growth and assess the stability of treatment outcomes with long-term follow-up and records as required.
Aim: To present a case of hemimandibular hyperplasia treated successfully by combined surgical-orthodontic care and evaluated 
for stability over a seven-year follow-up period. 
Methods: Surgical-orthodontic management was accomplished in four stages: 1) pre-surgical orthodontic; 2) surgical; 3) post-
surgical orthodontic; and 4) post-treatment orthodontic retention. Complete orthodontic records, including extra- and intra-oral 
photographs, study models, and cephalograms plus panoramic radiographs were taken at the pretreatment, post-treatment, and 
seven-year orthodontic retention time-points.
Results: Facial, skeletal and dental goals were achieved in the three planes of space and the long-term stability of the treatment 
results was shown during a post-treatment orthodontic retention period of seven years.
Conclusion: Hemimandibular hyperplasia is a true growth anomaly which may be managed effectively. Clinicians may expect 
successful long-term correction and stability by utilising a comprehensive surgical-orthodontic treatment approach.
(Aust Orthod J 2016; 32: 97–108)
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Introduction

Hemimandibular hyperplasia (HH), also known 
as hemimandibular hypertrohpy, is a rare condition 
characterised by excessive unilateral, three-dimensional 
growth of the mandible after birth.1,2 The entire 
hemimandible (condyle, ramus, and mandibular body) 
is volumetrically enlarged on one side, terminating at 
the mandibular midline symphysis. Depending on 
the severity of HH, individuals are affected by varying 
degrees of vertical facial asymmetry, vertical skeletal 
asymmetry, and dental malocclusion. Severe forms 
of facial asymmetry are rare and, in total, represent 
approximately one-third of the number of patients 
seeking treatment for the correction of a dentofacial 
deformity.3

In severe cases of HH, the rate, timing and duration 
of excessive mandibular growth is sufficient to 
produce a frontal cant to the occlusal plane, which is 
indicative of a vertical facial asymmetry.3,4 Excessive 
mandibular growth due to HH usually commences 
before adolescence and continues into adulthood. 
The vertical growth of the maxilla is also increased 
on the affected side, to the extent that the dental 
compensations for the developing vertical skeletal 
asymmetry are unable to maintain occlusal contact 
and a lateral open-bite develops on the affected side. 
Pressure from the growing hemimandible ‘squeezes’ 
the mandibular teeth into occlusion on the non-
affected side, producing dental arches with a twisted 
corkscrew-like appearance.1 The posterior occlusion 
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For some years there has been unrest in the statistical world regarding the use of the p-value. It has been indicated that the 
significance of p-values is open to question, which therefore reduces the ability to measure the strength of evidence. This paper 
examines the use and misuse of the p-value and recommends consideration in its application.
(Aust Orthod J 2016; 32: 109–112)
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There has been some recent excitement among 
statisticians involving expressions of consternation 
and the publication of two policy statements. 

One was from the editors of the journal Basic and 
Applied Social Psychology (BASP) in 2014 and 
amplified in their editorial in 2015.1  

The expressions of consternation concerned the 
editor’s advice that the consideration of articles 
that employed a null hypothesis significance testing 
procedure (NHSTP), and the accompanying 
inferential p statistic, would be banned. The 2015 
editorial provided ‘do’s and don’ts’ for researchers, 
with guidance and short explanations of what must 
have been numerous questions following their 2014 
promulgation. 

Briefly: 

1. No inclusion of p values. They would no longer 
accept any statements about significant or non-
significant differences.

2. Inferential statistics and procedures, such as 
confidence intervals (CIs) that were allied with 
NHSTP, would not be accepted. Inferences based 
on Bayesian methods may be accepted.

3. Rely on ‘strong descriptive statistics, including 
effect sizes’ as a requirement… ‘also encourage 
the presentation of frequency or distributional  

data … [and] … use of larger sample sizes’ 
(possibly more feasible among the subject base of 
psychology).

The Web provided numerous examples of antagonists, 
protagonists, and neutral commentaries addressing 
this apparent statistical ‘earthquake’. Unlike an 
earthquake, this cannot be perceived as a sudden and 
unexpected change in the world of statistical analysis. 
To continue the metaphor, the problems concerning 
the use and abuse of significance testing have been 
generating heat for more than 70 years.2

A later policy statement (2016), the development of 
which was a triggered partial response to the above-
noted editorial requirements, came from the American 
Statistical Association: ‘ASA Statement on Statistical 
Significance and P-values.’3

To quote from the flyer4 to the full ASA statement: 

‘The statement’s six principles, many of which address 
misconceptions and misuse of the p-value, are the 
following: 

1. P-values can indicate how incompatible the data 
are with a specified statistical model. 

2. P-values do not measure the probability that the 
studied hypothesis is true, or the probability that 
the data were produced by random chance alone. 
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