
Australian Orthodontic Journal Volume 32 No. 2  November 2016130 © Australian Society of Orthodontists Inc. 2016

Aim: To compare the effects of the Herbst appliance and the Activator at the completion of two-phase treatment, with respect to 
the vertical facial pattern (VFP) and to identify possible predictors of treatment effect. 
Materials and methods: Pretreatment, post-treatment and overall cephalometric change data were used to assess the dental and 
skeletal effects. Results for the change in mandibular length were also compared with changes reported for an untreated external 
control group. 
Results: Clinically significant dental and skeletal changes (including mandibular incisor proclination and overjet reduction) were 
characteristics of both treatment methods. Any increases in mandibular length and chin prominence were not greater than those 
expected following natural growth. The pretreatment VFP remained essentially unaltered, while mean changes as a result of 
treatment were similar for brachyfacial, mesofacial, and dolichofacial subjects. No predictive factors were identified. 
Conclusions: Clinicians are advised to expect significant overjet reduction and mandibular incisor proclination with either 
treatment method. Significant skeletal change may be observed in growing subjects; however, any increase in mandibular length 
or chin projection is not likely to be beyond the limit set by nature. While there will be some individual variation, no significant 
long-term alteration in the pretreatment vertical facial pattern should be expected with either treatment. Long faces will remain 
long and short faces will remain short.
(Aust Orthod J 2016; 32: 130-138)
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Introduction 
The orthodontic and orthopaedic treatment of the 
developing Class II occlusion and skeletal base has been 
an area of much controversy. Class II malocclusions 
may be separated into maxillary and mandibular 
dental and skeletal components, with a general 
lack of homogeneity in the presenting dentofacial 
morphology observed.1 It is, however, recognised that 
the majority of Class II cases involve a component of 
mandibular retrognathia.2 It is this realisation that has 
prompted extensive research into the use of functional 
appliances and two-phase orthodontic treatment. 

Successful individualised treatment planning relies 
on an analysis of skeletal and dental components in 
all three dimensions. Diagnosis should not simply 
focus on the anteroposterior components of the 

presenting malocclusion. Any Class II case will have 
a considerable genetic origin3 which may also be 
influenced by functional and environmental stimuli.4 
Growth status,5,6 as well as the underlying vertical facial 
pattern (VFP)1,7 and associated growth rotation8-12 

may play significant roles in overall treatment effect 
and success. 

There are few reported assessments of two-phase 
orthodontic treatment in which the focus has been 
directed at the presenting vertical pattern. Instead, 
considerable attention has been paid to two-phase 
treatment and emphasis placed more firmly on 
different appliance types. Previous comparisons 
between the Herbst and Activator appliances have 
been limited to first-phase analysis.5,13 With all of this 
in mind, the present study was undertaken to compare 
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Aim: Rapid maxillary expansion is performed to correct a skeletal transverse deficiency of the maxilla, which is a frequently-
encountered orthodontic anomaly. Strontium ranelate (SrR) is a novel agent that has a dual action, involving anti-resorptive and 
bone-forming effects. The aim of this study was to evaluate the effects of systemically applied SrR on osteoblastic bone formation 
after maxillary expansion on the mid-palatal suture of rats using histological and immunohistochemical tests.
Materials and methods: A total of 24 Wistar rats were randomly divided into two equal groups. In all animals, five-day inter-
premaxillary expansion was applied and maintained for a seven-day retention period, during which 625mg/kg/day SrR diluted 
with saline solution was administered orally to the experimental group. The rats were sacrificed and the tissues prepared for 
histological and immunohistochemical examinations after the retention period.
Results: Osteoblastic activity and the width of the blood vessels in the suture area were significantly increased in the SrR group 
compared with the control group (p < 0.05). Ossification was also observed to be active under light microscopy by staining with 
hematoxylin and eosin in the experimental group. Immunohistochemical labelling performed using osteonectin, osteocalcin, TGF-β 
and VEGF antibodies revealed significant immunoreactivity in the experimental group (p < 0.05). 
Conclusion: It may be concluded that SrR contributed to stimulatory osteogenesis in the expansion region. Therefore, a retention 
period may be shortened and relapse possibly reduced, following the application of SrR after the expansion.
(Aust Orthod J 2016; 32: 139-147)
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Introduction

Orthodontists commonly apply forces on facial 
sutures to overcome transverse maxillary deficiencies 
by stimulating bone deposition. Rapid maxillary 
expansion is the primary treatment approach to correct 
malocclusions caused by a narrow maxillary dental 
arch and skeletal base deficiency. After expansion, a 
series of biological events occurs, in which sutures 
undergo remodelling identified by bone formation, 
resorption, and fibre rearrangement in the expanded 
area.1 This process continues until the architectural 

bony environment reaches equilibrium.2 It has been 
well documented that, even after a retention period, an 
expanded maxillary dental arch has a strong tendency 
to rebound to its previous state.3-5 Relapse rates after 
retention have been reported between 0% and 45%,5-7 
so long retention periods are usually necessary to avoid 
potential post-treatment change. Da Silva Filho et al.8 
investigated the expanded suture by computerised 
tomography after the application of a conventional 
six-month retention period and concluded that 
the mid-palatal suture in humans was fully ossified 
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Background: A Class II malocclusion is the most frequent sagittal skeletal disharmony presenting for orthodontic treatment. A 
transverse interarch discrepancy (TID) may be considered as a possible functional cause of a Class II relationship. 
Objective: The purpose of the present study was to determine transverse interarch width dimensions before and after orthodontic 
therapy and their possible relationship with increased mandibular projection following treatment.
Methods: The sample included 40 adolescent patients who were divided into two groups, one possessing and one without a 
transverse discrepancy. Interarch width differences (including ICWD, IPWD, IMWD, IAWD) were measured before and after 
treatment, and Pogonion (Pog) to Nasion (N) perpendicular was similarly measured in each group. 
Results: The differences in arch and alveolar width dimensions between the two groups (including ICWD, IPWDI, IPWDII, 
IMWD, IAWD) before treatment were statistically significant (p < 0.05). A comparison of Pog to N perpendicular between the 
two groups showed that mandibular protrusion after treatment in the transverse discrepancy group was 2.6 ± 1.3 mm, while 
mandibular protrusion after treatment in the group without a transverse discrepancy was 0.6 ± 0.3 mm. The statistical comparison 
showed that the differences were significant (p < 0.01). 
Conclusion: A transverse interarch discrepancy may have a functional relationship with mandible retrusion. If a transverse 
discrepancy is corrected via orthodontic treatment, the mandible may spontaneously protrude.
(Aust Orthod J 2016; 32: 148-154)
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Introduction

A Class II malocclusion is the most frequently 
encountered sagittal skeletal disharmony.1 Class II 
patients often present with a poor transverse arch 
relationship, which is of equal importance as the sag-
ittal or vertical disharmony. A transverse discrepancy 
is generally attributed to a reduction in maxillary 
width.2 Staley et al.3 extensively assessed transverse 
maxillary deficiency and posterior crossbite tendencies 
in an adult Class II sample in comparison with an 
adult Class I group and determined that a transverse 
discrepancy (TID) may be a possible functional cause 
of distocclusion. Varrela4 reported that deficient 
transverse growth of the maxilla and the sagittal 
growth of the mandible appeared to produce a typical  

Class II malocclusion. As a treatment goal is to obtain 
the maximum number of functional occlusal contacts, 
the presence of an initial transverse discrepancy 
between the dental arches induces a retruded position 
of the mandible and, clinically, a Class II malocclusion 
is established. In addition, a Class II relationship may 
be due to a micrognathic mandible in the absence of a 
primary transverse discrepancy. In these cases, a slight 
exaggeration of maxillary posterior buccal overjet 
caused by an anteroposterior jaw discrepancy is often 
clinically evident.2

Staley et al.3 suggested that a more pertinent approach 
to evaluate a transverse discrepancy between the dental 
arches is to assess the differences between the maxillary 
and mandibular arch widths, which are considered to 
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Background: Appropriate screening and referral is important in delivering effective and timely orthodontic treatment. In New 
Zealand, dental therapists are usually the initial contact for oral health care (including the assessment of malocclusion) in child 
and adolescent patients.
Objective: To investigate the orthodontic screening and referral practices of dental therapists in New Zealand.
Methods: Ten registered dental therapists from Auckland and Dunedin were interviewed using a semi-structured approach. 
Participants were selected based on years of work experience, where they practised, their educational background, and their 
sector of work (private/public).
Results: Three main themes were identified: (1) the orthodontic screening and referral process; (2) the factors affecting orthodontic 
referral; and (3) their attitudes towards orthodontic treatment. Orthodontic screening and referrals were uniform among public 
dental therapists but varied for private dental therapists with regard to the type of malocclusions referred, the frequency of the 
referrals and to whom they referred. Factors that affected orthodontic referrals included participants’ orthodontic educational 
background, work experience, Continuing Professional Development courses attended, and the opinions of orthodontists and/
or dentists. Dental therapists found that most patients were receptive to the idea of orthodontic treatment, but that cost was a 
major concern. Dental therapists were enthusiastic about the development and use of resources that could aid in the orthodontic 
screening and referral process.
Conclusions: This study has provided valuable insights into the current orthodontic referral process of New Zealand dental 
therapists. Variations among public and private therapists were identified. The implementation of an orthodontic referral guideline 
was viewed favourably by dental therapists.
(Aust Orthod J 2016; 32: 155-164)
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Introduction

The prevalence of malocclusion is very high, with at 
least one-quarter of children deemed to be in need 
of orthodontic treatment.1-3 In New Zealand, the 
need for orthodontic treatment is even greater, with 
approximately one-third of children aged between 
12 and 13 requiring orthodontic treatment.4-5 A 
malocclusion (especially if severe) can significantly 
impair an individual’s quality of life by affecting 
aesthetics, masticatory function, self-esteem and 

psychological well-being, and so an effective 
orthodontic screening and treatment system is 
important.6-8

In New Zealand, those under 18 years of age receive 
dental assessment and treatment subsidised by the 
Government as part of a School Dental Service (SDS) 
and Adolescent Oral Health Care Scheme (AOHCS); 
however, this does not include orthodontic care, 
which is generally a private household expenditure. 
The exception for Government-funded orthodontic 
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Background: Titanium alloy mini-implants have become popular in recent times and have been extensively used and studied. 
Although corrosion resistance of orthodontic materials has always been of concern, this property has been the least explored. The 
present study aimed to assess the composition, surface characterisation and corrosion resistance of five commercially available 
mini-implants by assaying ion release in artificial saliva. 
Methods: Ten mini-implants each from five companies were obtained: Group 1 – AbsoAnchor (Dentos Inc, South Korea); 
Group 2 – Microimplant Anchorage System (MIA, Biomaterials Korea); Group 3 – The Orthodontic Mini Anchorage System 
(TOMAS, Dentaurum, Germany); Group 4 – mini-implants (Denticon, Maharashtra, India); Group 5 – orthodontic mini-implants 
(J.J.Orthodontics, Kerala, India). One mini-implant from each group was subjected to characterisation and surface microstructure 
analysis using Energy Dispersive Atomic Spectrometry (EDAX) and Scanning Electron Microscope (SEM), respectively. Ten mini-
implants were immersed for 30 days in Fusayama-Meyer artificial saliva solution and the release of titanium, aluminium and 
vanadium ions was detected with Inductively Coupled Plasma - Optical Emission Spectrometry (ICP-OES). The Kruskal-Wallis test 
was used for multi-variate analysis. In order to determine the significant differences between the groups on independent samples, 
the Mann-Whitney U test (bi-variate analysis) was applied. 
Results and conclusion: All groups showed machining defects but surface pitting after immersion was mostly evident in Group 4. 
Although the composition of all the implants was comparable, there was a statistically significant difference in the Ti, Al and V 
release between Group 4 – the group with maximum release – and Group 2, the group with least release. 
(Aust Orthod J 2016; 32: 165-174)
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Introduction 

Anchorage is defined as the resistance to unwanted 
tooth movement.1 Anchorage control in all three planes 
of space often determines the success of orthodontic 
treatment and most clinicians recognise this challenge 
during treatment planning. The introduction 
of micro-implants by Kanomi,2 in 1997, has 
revolutionised the science of anchorage by serving as a 
source of absolute stability. Mini-implants, in contrast 
to the prosthodontic implants, are temporarily fixed 
to bone and have been used to accomplish various 
tooth movements in orthodontics.3-8 

Based on the metals used for their manufacture, 
mini-implants can be classified as commercially pure 
titanium (cpTi) or a Ti alloy (containing titanium, 
aluminium and vanadium).9 Although the cpTi 
implants were widely used due to their excellent 
biocompatibility and corrosion resistance, they lacked 
adequate fracture resistance since the thin structure of 
the mini-implant was unable to bear high orthodontic 
loads. Therefore, commercially pure titanium was 
alloyed with aluminum and vanadium to offer 
greater strength and fatigue resistance.10 However, the 
corrosion resistance of the Ti alloy has been reported 
to be less than for pure titanium.11
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Introduction: Neural crest cells make up a transient migratory population of cells found in all vertebrate embryos. Great advances 
have been made over the past 20 years in clarifying the molecular basis of neural crest induction and, although much still 
remains unclear, it appears that it is a process involving several factors acting at different stages of embryogenesis. In the future, 
an understanding of the precise mechanisms involved in orofacial development, even at the earliest stages, may well be of use to 
all clinicians interested in the management of these tissues.
Aim: The present study was designed to determine if the early addition of noggin (a bone morphogenetic protein (BMP) 
antagonist) and/or the late addition of BMP4 would increase the expression of the transcription factors: Msx-1, Snail, Slug and 
Pax-7.
Method: This involved an assessment of the effects of early addition ( Days 0 to 3) of noggin and/or the late addition ( Days 
4 to 7) of BMP4 on the expression of the neural crest markers by human embryonic stem cells, co-cultured for eight days on a 
feeder layer of mouse PA6 cells. 
Results and conclusions: The expression of the neural crest markers Pax-7, Msx-1, Slug, and Snail by human embryonic stem 
cells is likely to be affected by the addition of  noggin and BMP4. Not all of these effects will necessarily be significant. The 
late addition of BMP4 is likely to significantly increase the expression of Pax-7 by human embryonic stem cells (hESCs), when 
compared with the effects of co-culturing with stromal cell-derived inducing activity, alone. The early addition of noggin and 
the late addition of BMP4 are likely to significantly increase the expression of Msx-1 by hESCs, when compared with the late 
addition of BMP4, alone. The hESC results support those from animal ESC studies that the late addition of BMP4, especially, may 
result in the differentiation of neural crest precursors.
(Aust Orthod J 2016; 32: 175-183)
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Introduction 

Neural crest cells (NCCs) are a transient migratory 
population of cells found in all vertebrate embryos.1 
They segregate from the dorsal portion of the neural 
tube and migrate through the embryo to generate a 
highly pluripotent cell population, giving rise to a 
diverse range of tissues including bone, cartilage, 
muscle, connective and peripheral nerve tissues in the 
head.2,3 The differentiation of each particular NCC 
is dependent on its own innate program as well as 
signals to which it is subjected from the surrounding 

environment. Once NCCs are induced at the border 
of the neural plate, a genetic cascade of transcription 
factors is activated. This controls the specification, 
migration, and final differentiation of the cells.2 Great 
advances have been made in clarifying the molecular 
basis of neural crest induction, and although much 
still remains unclear, it appears that it is a process that 
involves several factors acting at different stages. Some 
of these factors have been identified in the frog, fish 
and chick. These factors include bone morphogenetic 
proteins (BMPs) and BMP antagonists, as well as 
neural crest transcription factors such as Msx-1, Snail, 
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Introduction: The validity, reliability and inter-method agreement of Peer Assessment Scores (PAR) from acrylic models and their 
digital analogues were assessed.
Method: Ten models of different occlusions were digitised, using a 3 Shape R700 laser scanner (Copenhagen, Denmark). Each 
set of models was conventionally and digitally PAR-scored twice in random order by 10 examiners. The minimum time between 
repeat measurements was two weeks. The repeatability was assessed by applying Carstensen’s analysis. Inter-method agreement 
(IEMA) was assessed by Carstensen’s limit of agreement (LOA). 
Results: Intra-examiner repeatability (IER) for the unweighted and weighted data was slightly better for the conventional rather than 
the digital models. There was a slightly higher negative bias of -1.62 for the weighted PAR data for the digital models. IEMA for 
the overall weighted data ranged from -8.70 – 5.45 (95% Confidence Interval, CI). Intra-class Correlation Coefficients (ICC) 
for the weighted data for conventional, individual and average scenarios were 0.955 (0.906 – 0.986 CI), 0.998 (0.995 
– 0.999 CI). ICC for the weighted digital data, individual and average scenarios were 0.99 (0.97 – 1.00) and 1.00. The 
percentage reduction required to achieve an optimal occlusion increased by 0.4% for the digital scoring of the weighted data. 
Conclusion: Digital PAR scores obtained from scanned plastic models were valid and reliable and, in this context, the digital 
semi-automated method can be used interchangeably with the conventional method of PAR scoring.
(Aust Orthod J 2016; 32: 184-192)
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Introduction

The Peer Assessment Rating (PAR) and the digitisation 
of study models are now part of contemporary 
orthodontics and are routinely used to assess ortho-
dontic treatment outcomes. 

The PAR index is a validated epidemiological tool, 
originally developed to monitor orthodontic standards 
in the United Kingdom.1 It measures pre- and post-
treatment scores to determine the improvement of a 
malocclusion.2 

The Orthodontic Society Clinical Standards 
Committee (2009) in the United Kingdom3 published 
guidelines and advocated the use of the PAR index to 

assess treatment outcomes of patients. A high standard 
of practice dictates that a mean percentage reduction 
in PAR score should be high at more than 70%. The 
PAR index is widely used across Europe and has been 
shown to be valid and reliable1,2,4,5 in its ability to 
quantify the extent of improvement and treatment 
success using plaster models.

Validity is defined as the extent to which a measure 
represents the object of interest. Accuracy is often 
used interchangeably.6 Colton stated that accuracy 
encompasses a lack of bias, the tendency to arrive at 
a true value, precision, and the spread of a series of 
observations.7 Roberts et al. defined validity as the 
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This paper questions the adequacy of orthodontists’ full appreciation of the issues associated with the routine prescription of extra-
oral radiography, particularly that related to a high risk of thyroid gland exposure to ionising radiation. There does not appear 
to be adequate application of the ALARA principle in the consideration of justifiable options to minimise the cumulative effects of 
radiation exposure in young patients.
(Aust Orthod J 2016; 32: 193-198)
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Introduction

Parents concerned about their children’s present and 
future health will often confront members of the 
dental profession with questions about the dangers 
of, and need for, special dental radiography. The 
answers to these questions may be sought initially 
by computer searches for information, which are not 
totally reliable. It is imperative that orthodontists are 
prepared to respond with authority and accuracy to 
questions from parents and patients. However, there 
can be ‘devil in the detail’ of knowledge and experience 
when attempting to justify the application of the 
general principle of ALARA (‘As low as reasonably 
achievable’) in taking simultaneous account of the 
risks and benefits of radiography. 

There are numerous sources that cover a range of 
authoritative information concerning health risks 
of, and protection from, ionising radiation,1-7 and 
all include references to health risks associated with 
dental radiography. Some additional ‘detail’ relating 
to radiation protection needs to be considered by 
clinicians in arriving at ALARA decisions. 

Because so much attention is paid to the risk of harm 
to the thyroid from cephalometric radiography, this 
will be the main focus of this commentary. (In the 
professional literature, the thyroid gland is frequently 
referred to simply as, ‘the thyroid’.) 

Orthodontic history

Franklin (1953)8 associated cephalometric radiog-
raphy with ‘radiation hazards to both patients and 
operators’. The nature of the adverse effects was not 
specified apart from ‘cumulative lethal effects’, but the 
focus was on the technical aspects of radiation mini-
misation and protection. No reference was made to 
the thyroid gland but awareness was likely because 
of publications by pathologists Duffy and Fitzgerald 
(1950).9 Reports of thyroid cancer in children and ad-
olescents were traced back to the 1920s, whereupon it 
was noted, with qualification, that ‘the potential car-
cinogenic effects (while rare) of irradiation  become 
increasingly apparent, and could be related to thymic 
irradiation in early life.’

Block, Geopp and Mason (1977)10 appeared to be the 
first in orthodontic circles to specifically focus on the 
problem of thyroid exposure during cephalometric 
radiography. The thyroid was located between the 
cervical vertebrae levels at C4 to C7 and thyroid 
protection was introduced by means of a lead collar 
or shield. 

O’Reilly and Yanniello (1988)11 cited Lamparski’s 
(1972) longitudinal retrospective growth study of 
previously collected lateral cephalometric radiographs 
(LCRs) which assessed skeletal age utilising cervical 
vertebral bodies. Both were morphometric studies of 
the cervical vertebrae from C2 to C6. It can only be 
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Introduction: A considered space analysis aims to predict the combined mesiodistal widths of unerupted permanent canine and 
premolars. A miscalculation can lead to the application of inadequate and irreversible treatments. 
Objective: To assess the level of agreement between predictions generated by three methods (Moyers’ predictive tables at the 
50th and 75th percentiles and Tanaka-Johnston’s equations) on the sum of unerupted teeth compared with measurements derived 
from cone beam computed tomography, considered in the present study as a ‘gold standard’.
Materials and methods: The study sample was comprised of children (N = 26) aged 8–13 who visited the Department of 
Dentistry. Moyers’ predictive tables and the Tanaka-Johnston equation were applied to ascertain the space requirements. Cone 
beam computed tomography was performed on each patient and the volumetric data analysed. A concordance correlation 
coefficient between each method’s predictions was applied.
Results: The three methods tended to overestimate the cone beam computed tomography readings and were not able to entirely 
capture the variability of the sum of the unerupted teeth. Moyers’ 50th percentile estimate revealed a more balanced distribution 
between over- and underestimation.
Conclusion: The present study suggested that Moyers’ 50th percentile is the predictive method with the lowest absolute error and 
is preferred for clinical use.
(Aust Orthod J 2016; 32: 199-205)
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Introduction

The main therapeutic goal for all orthodontic patients 
is to achieve an ideal dental occlusion. Dentoalveolar 
malocclusions are the result of an imbalance between 
tooth and arch size and arise mostly during the mixed 
dentition period of development. If appropriately 
managed, space problems can be reduced in severity or 
even removed entirely.1 Therefore, a correct diagnosis 
based on an adequate mixed dentition analysis 
(MDA) is the first step towards successful treatment.2 
An MDA aims to predict the combined mesiodistal 
widths of the unerupted permanent canine (C), first 
premolar (1PM) and second premolar (2PM) teeth.1,3 
An accurate prediction method is required as errors 

may lead to the delivery of inadequate and irreversible 
treatment. 

There are three main approaches that may be applied 
to space assessment: (1) Direct measurements 
of unerupted teeth on radiographs, which is an 
individualised method of MDA;4 (2) Using prediction 
equations and tables based on the measurements of 
erupted teeth. The most commonly used are Tanaka 
and Johnston’s regression equations5 and Moyers’ 
probability tables;6 (3) A combination of both 
methods.1,2,7 

Despite the diversity, no single method has been 
shown to deliver high accuracy and reliability, as all 
have limitations.
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Objective: The aim of this study was to determine the effects of nociceptin/orphanin FQ peptide receptor (N/OFQ receptor) 
antagonist on orofacial pain induced by experimental tooth movement in rats.
Methods: A total of 36 male Sprague-Dawley rats weighing 200–300 g were divided into six groups: a control group, force 
group, force+saline intraperitoneal group, force+saline periodontal group, force+UFP-101 ([Nphe1,Arg14,Lys15]N/OFQ-NH2; 
antagonist for N/OFQ receptor) intraperitoneal group, and force+UFP-101 periodontal group. Closed coil springs were ligated 
between the upper incisors and first molar to exert an orthodontic force (40 g) between the teeth. Injectable administration 
dosages were 30 µl saline or 30 µl saline containing 0.03 mg/kg UFP-101. Following the injections, orofacial pain levels were 
assessed through directed face grooming (mouth wiping). Statistical analyses were performed in SPSS 17.0 (Statistical Package 
for the Social Sciences) and p values less than 0.05 were considered as statistically significant. 
Results: Orofacial pain levels were significantly higher in the force group than in the control group. Orofacial pain levels differed 
significantly between the force group, force+saline periodontal group and force+UFP-101 periodontal group, but were similar 
between the control group, force+UFP-101 intraperitoneal group and force+saline intraperitoneal group. Moreover, orofacial 
pain levels did not differ between the force group, force+saline intraperitoneal group and force+UFP-101 intraperitoneal group.
Conclusions: Periodontal, but not intraperitoneal, administration of UFP-101 could alleviate orofacial pain induced by 
experimental tooth movement in rats, suggesting that periodontal N/OFQ receptors participate in orofacial pain induced by 
experimental tooth movement.
(Aust Orthod J 2016; 32: 206-210)
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Introduction

Orofacial pain induced by tooth movement, simply 
designated as orthodontic pain, is commonly 
encountered in daily orthodontic practice1,2 as a 
result of inflammatory responses.3-5 Although the 
exact mechanisms underlying the pain response are 
still poorly understood, it has been documented that 
many neuropeptides and pro-inflammatory mediators 
participate in the modulation of pain.6 Investigating 
the mechanisms by which these molecules generate 

orthodontic pain could help unravel intrinsically 
complex underlying mechanisms.

Nociceptin/orphanin FQ (N/OFQ), an endogenous 
opioid peptide, plays an important role in orofa-
cial pain.7 A large body of evidence indicates that  
N/OFQ produces either pro- or anti-nociceptive ef-
fects, depending on the dosage and site of administra-
tion.8,9 Its anti-nociceptive effects at the spinal level 
prevail over its pro-nociceptive effects at the supraspi-
nal level,8 which was supported by the finding that 
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Objectives: The purpose of this study was to evaluate the effects of short-term expansion treatment using the quad-helix appliance 
on dentofacial morphology in orthodontic patients presenting with a hyperdivergent facial pattern. 
Methods: The treatment group consisted of 40 patients with a hyperdivergent facial pattern, who were treated for maxillary 
incisor crowding with a quad-helix appliance during the mixed dentition period. Lateral cephalograms taken at the start (T0) and 
end (T1) of the treatment were obtained as a course of care. A similar number of patients, who possessed the same type of facial 
pattern and who remained untreated, were assigned to a control group. Two consecutive lateral cephalograms of each untreated 
patient were taken at the same time points as T0 and T1. All cephalograms were traced, analysed and compared between the 
two groups. 
Results: The treatment changes as a result of the quad-helix appliance were expressed in an upward rotation of the mandible 
(2.34°) and distal tipping and impeded mesial movement of the maxillary first molars. Significant differences were evident 
between the treatment and control groups. 
Conclusion: Quad-helix appliance treatment can be appropriate for significantly decreasing the mandibular plane angle in 
hyperdivergent patients presenting with moderate maxillary incisor crowding and a positive overjet and overbite. 
(Aust Orthod J 2016; 32: 211-220)
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Introduction

A quad-helix appliance may be used for correcting 
posterior crossbites1-3 and reducing a tooth size-arch 
length discrepancy4,5 during the mixed dentition. It 
has been reported that quad-helix treatment causes 
the maxillary first molars to tip and move buccally,1-3 

lingually4 or distally,4,5 and rotate mesiobuccally.4,6 

The distal tipping and mesiobuccal rotation of the 
molars can alter the occlusal relationships from Class 
II to a Class I.4 Furthermore, the distal tipping of the 
maxillary first molars results in delayed eruption of 
the second molars, which delays the prospect of phase 
II orthodontic treatment.5 

Several studies have shown that quad-helix treatment 
induces a downward movement of the maxilla, which 
secondarily produces a downward and backward 
rotation of the mandible and a subsequent increase 
in lower facial height.7,8 Additional studies have 
determined that these results can also be achieved by 
short-term rapid maxillary expansion treatment.9,10 

Significantly increased vertical dimension is often 
accompanied by sagittal and transverse discrepancies.11 
Therefore, growing hyperdivergent patients with 
a maxillary transverse deficiency may be affected 
adversely in the vertical dimension by quad-helix 
treatment. 

Contrary studies have reported that there are no 
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Aim: The aim of the present study was to investigate whether the same orthodontic information can be obtained from study 
models or photographs of study models in order to assess the Index of Orthodontic Treatment Need (IOTN). The study also aimed 
to assess inter- and intra-examiner reliability in the assessment of orthodontic treatment need.
Sample: Thirty sets of start and finish study models, demonstrating a range of malocclusions, were non-randomly obtained 
from patients treated at the University of Manchester Dental Hospital. The start models demonstrated a range of malocclusions 
(according to The British Standard Institute Incisor Classification 1983) of varying complexity.
Method: Six photographic views of each set of study models were taken against a dark background. Millimetric distances were 
determined by using dividers to measure photographic distances and actual distances in millimeters from a ruler embedded in 
the image. Four examiners assessed the study models and photographs of the models in a random order and the Aesthetic and 
Dental Health components of the IOTN were recorded. 
Results: There were no statistically significant differences in the IOTN scores from photographs of study models compared with 
IOTN scores from study models of the same patient.
Conclusion: The IOTN scores derived from photographs of study models are valid and reliable measures of malocclusion.
(Aust Orthod J 2016; 32: 221-228)
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Introduction

Orthodontic study models have been used for many 
years as the standard method of orthodontic record 
keeping, diagnosis, and treatment planning. Normally, 
an impression is taken of the patient’s dentition, 
after which an orthodontic model is fabricated.1 In 
order to assess a malocclusion, the plaster models are 
used to take measurements such as overjet, overbite, 
and sagittal molar relationship. Moreover, several 
orthodontic treatment indices have been developed 
for use with orthodontic casts in order to prioritise 
a patient’s orthodontic treatment needs, as well as for 
the evaluation of treatment progress and results. 

Although orthodontic study models are diagnostically 
useful, there is an associated significant storage cost 
to comply with medico-legal requirements. The 
Consumer Protection Act in the United Kingdom 
states that it is necessary to retain all patient records 
for a minimum of 10 years.2 This can prove to be 
expensive, especially where space is limited. Models 
are prone to loss and breakages during retrieval and 
use, highlighting the need for an alternative method 
of storage.3 

A more convenient and cost-effective approach is to 
substitute study models with photographs of study 
models.4 Three-dimensional (3D) digital imaging 
is beginning to replace orthodontic study models. 

Ovais H. Malik: ovaismalik@yahoo.com;  Helen Stevenson: helen.stevenson@liverpool.ac.uk;  N.A. Mandall: nicky.mandall@tgh.nhs.uk;  
Mubarak A. Alsaeed: m_alsaeed@bayandental.com



Australian Orthodontic Journal Volume 32 No. 2  November 2016 229© Australian Society of Orthodontists Inc. 2016

This report introduces the Hawlix, a hybrid thermoformed and cold-cured retainer. It was developed to overcome the limitations 
that modified Hawley retainers possess when used in patients with bounded saddles, attributable to dental trauma or hypodontia. 
The Hawlix can be used as an intermediate retainer while a patient is waiting to receive restorative treatment. Some of the 
advantages of the Hawlix over the modified Hawley retainer include: superior aesthetics, cost-effectiveness, ease of manufacture, 
adequate resistance to fracture, preservation of a residual ridge, and precise space maintenance. 
(Aust Orthod J 2016; 32: 229-232)
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Introduction 

The retention phase of orthodontic treatment aims 
to maintain the teeth in their corrected positions at 
the conclusion of active orthodontic treatment. This 
is achieved by preventing relapse, defined as ‘the 
return following correction, of features of the original 
malocclusion.’1 Although the vacuum-formed retainer 
(VFR) is a popularly prescribed retainer for most 
orthodontic patients,2 it is not suitable for all. Patients 
with anterior bounded saddles as a result of traumatic 
tooth loss or hypodontia are usually prescribed a 
modified Hawley retainer (Figure 1). When compared 
with a VFR, a Hawley retainer is less cost-effective 
and patients report reduced satisfaction with respect 
to aesthetics and speech.3 These factors may negatively 
influence compliance with a prescribed retention 
regimen associated with a modified Hawley retainer. 

The Hawlix is a removable prosthetic-orthodontic 
retainer; a fusion of the Hawley and Essix, the latter 
described by Sheridan and colleagues.4 The Hawlix 
was developed to satisfy the aesthetic requirements 
of adolescent patients who completed orthodontic 

treatment and required restoration of an absent anterior 
tooth or teeth. The Hawlix is a hybrid thermoformed 
and cold-cured retainer that serves dual functions as a 
prosthetic appliance and an intermediate orthodontic 
retainer.

The Hawlix is delivered immediately at the end of 
active orthodontic treatment when fixed appliances are 
debonded. It is used during the initial retention phase 
while waiting for the reorganisation of the largely 
collagen fibres of the periodontal ligament to stabilise 
before restorative treatment is provided. In this way, 
the restorative results are expected to be predictable 
and not prone to failure due to dentoalveolar and 
periodontal remodelling. Similar to the hybrid VFR,5 

the Hawlix can also be worn during eating, thus 
avoiding social embarrassment normally associated 
with alternative retainers. 

Appliance design

The Hawlix is comprised of an acrylic tooth or 
teeth that restore the bounded saddle(s). The acrylic 
teeth may be stock or laboratory made. The anterior 
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The intrusion of the maxillary first molar is indicated when occlusal clearance is needed for prosthetic rehabilitation. Maxillary 
molar intrusion may be undertaken using skeletal anchorage systems to avoid complicated mechanics delivered by conventional 
intra-oral fixed appliances. In the present case report, the efficient use of orthodontic miniscrew anchorage by applying simple 
mechanics for true maxillary first molar intrusion is described. This was followed by the rehabilitation of the mandibular first 
molar spaces with implant prostheses. A 16-year-old female patient had masticatory difficulty due to the bilateral overeruption 
of the maxillary first molars and carious mandibular first molars. True intrusion of each maxillary first molar was achieved using 
zygomatic and palatal paramedian miniscrews placed in line with the central axis of the teeth. Simultaneously, alignment of 
the upper arch was achieved via fixed appliance therapy. Using two orthodontic miniscrews to intrude each maxillary molar, 
orthodontic treatment was simplified by eliminating the need for miniplate placement by extensive surgery and the creation of 
intra-oral multiunit anchorage. Masticatory efficiency was improved by increasing the occlusal table with prosthetic rehabilitation 
of the mandibular first molar spaces with dental implant prostheses. 
(Aust Orthod J 2016; 32: 233-240)
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Introduction

Caries involvement of the permanent mandibular 
first molars in childhood can result in a number of 
problems should the teeth require extraction. The 
adjacent teeth tend to tilt and the opposing teeth 
may overerupt if the lost teeth are not restored 
immediately. Conventional orthodontic methods1,2,3 
for the intrusion of overerupted maxillary molars 
require a complex appliance to reinforce anchorage, 
and often the results are unpredictable. Adverse 
effects occur related to the extrusion and tipping of 
the anchor teeth. Some clinicians prefer reducing and 
reshaping the crown of the overerupted maxillary 
molar (followed by root canal treatment in many 
cases) to create space for the prosthetic rehabilitation 
of the mandibular molars.

Because of the increased versatility of skeletal 
anchorage systems, the use of miniplates, miniscrews 
and prosthetic implants to provide absolute anchorage 
for maxillary molar intrusion has been reported.4,5,6

Miniscrews are widely used because they are 
relatively simple to insert, and force can be applied 
immediately following placement. However, from the 
biomechanical perspective, it is important to ensure 
that the line of applied intrusive force is perpendicular 
to the occlusal plane in a gingival direction and passes 
through the centre of resistance (Cres) of the molar so 
that true intrusion occurs without undesired tipping 
or rotation.7

A past publication has suggested two miniscrews on 
the buccal and palatal inter-radicular area, respectively, 
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