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This systematic narrative review outlines factors associated with patient co-operation during orthodontic treatment. The  
co-operation of orthodontic patients, related to oral hygiene, appliance wear, diet and appointment attendance, can be 
highly influential on treatment outcome and the development of a number of potential adverse effects. While each patient is an 
individual with unique variations, patient age, gender, socio-economic status, parental relationships and psychological factors 
have been regarded as potential predictors of compliance. The assessment of potential patient co-operation can be difficult. A 
number of predictive methods have been attempted, including survey-based scales and subjective measurements, although, at 
present, clinicians lack a reliable quantitative tool for co-operation determination. Through communication, clinicians may alter 
patient co-operation. However, an individualised, patient-centred approach and the development of a relationship between the 
orthodontist and the patient remain essential.
(Aust Orthod J 2019; 35: 5-12)
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Background

During orthodontic treatment, a number of existing 
behaviours, for which the patient is ultimately 
responsible, may need to be modified.1 These include: 
maintaining an excellent standard of oral hygiene; 
adequate wear of removable devices (such as elastics, 
intraoral removable appliances, or headgear) as 
instructed; a consideration of diet to avoid unnecessary 
appliance breakages and keeping to scheduled 
appointment times.2,3 A lack of patient co-operation 
can compromise even the most well thought-out 
treatment plans and mechanics.2

Inadequate oral hygiene arguably may cause the great-
est adverse effects during orthodontic treatment, 
as consequences may be irreversible.4 Gingivitis is a 
manageable oral health condition, which may prog-
ress to periodontitis, resulting in irreversible tissue 

destruction.5 The majority of orthodontic patients 
develop a level of gingivitis, with a biofilm shift to 
include a greater concentration of gram-negative bac-
teria, which flourish in anaerobic environments and 
may lead to periodontal disease.5-7 Enamel deminer-
alisation occurs over time on a susceptible tooth sur-
face in the presence of fermentable carbohydrates in 
plaque, and has been reported to occur in up to 50% 
of orthodontic patients.8 Enamel demineralisation 
initially presents as incipient white spot lesions, which 
may progress to cavitations in a process that occurs 
more rapidly in orthodontic patients compared with 
the general population.8 While reports emphasise the 
introduction of novel clinical preventive agents (such 
as advances in nanotechnology), a focus on patient 
co-operation and behaviour modification may be suf-
ficient for the prevention of enamel demineralisation 
in the vast majority of patients.7
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Background: It is reported that in New Zealand financially disadvantaged adolescents are less likely to access orthodontic 
treatment than the more affluent in society.
Objectives: The aim of the study was to investigate the attitudes of a group of New Zealand orthodontists towards the current 
fee-for-service model of treatment funding. A second aim was to explore orthodontists’ perceptions of how the affordability of 
orthodontic treatment affects low socio-economic families.
Methods: As part of the project, 11 volunteer orthodontists were interviewed. A subsequent content analysis of the collected data 
was performed. 
Results: Most participants reported that parents would feel inadequate if they were unable to secure orthodontic treatment for their 
child; however, some participants also indicated that it was common for parents to ‘go without’ to fund their child’s treatment. 
Most participants maintained that the government should only fund treatment for severely disabling malocclusions but not other 
treatments due to the limited health budget and orthodontic treatment being primarily considered for aesthetic reasons. Some 
participants reported that if the government funded orthodontic treatment, it would result in over subscription and compromised 
standards of care.
Conclusion: Despite some low socio-economic families being unable to access orthodontic treatment because of the expense, the 
current fee-for-service model may be the best method for delivering high standards of orthodontic care. 
(Aust Orthod J 2019; 35: 13-20)
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Introduction

Previous studies have reported the detrimental effects 
that a malocclusion might have on an adolescent’s 
psychosocial wellbeing (e.g., low self-esteem, bullying, 
social withdrawal, school truancy and depression).1-3 
A malocclusion has also been linked with breathing, 
speech and mastication difficulties and pain in 
the craniofacial region.4-6 Consequently, many 
adolescents seek orthodontic treatment to improve 
their appearance along with their psychosocial and 
physical wellbeing.7,8

In New Zealand (NZ), orthodontic treatment is 
predominately supported on a fee-for-service basis, 
although the government funds orthognathic surgery 
and orthodontic treatment for some birth conditions, 

including cleft lip and/or palate.9,10 Fee-for-service 
funding means that low SES adolescents could 
miss out because their parents are unable to afford 
treatment.10,11 A national study highlighted that 
people from low SES circumstances were less likely to 
access orthodontic treatment after being informed by 
dental professionals of the need.12

In NZ and Australia (and many other countries), 
orthodontic community initiatives have been 
established to help low SES adolescents access 
treatment. In Australia, a number of orthodontists 
volunteer for the Give a Smile™ (GAS) campaign, 
while in NZ, 82% of the members of the New Zealand 
Association of Orthodontists (NZAO) volunteer for 
the ‘Wish For A Smile’ (WFAS) initiative. Adolescents 
accepted for treatment through WFAS must have their 
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Objective: To evaluate the level of force required to axially dislodge nickel titanium compression hooks (Trillium Compression 
HookTM, Hespeler Orthodontics) placed on orthodontic arch wires in vitro.
Materials and methods: Nickel titanium compression hooks were placed on arch wires with a specially designed pair of pliers. 
The resistance to axial dislodgement was tested on a total of 260 hooks placed in a standardised way on round (0.016”, 
0.018”, 0.020”), square (0.020 × 0.020”) and rectangular (0.016 × 0.022”, 0.019 × 0.025”, 0.021 × 0.025”) stainless 
steel (Rocky Mountain Orthodontics), nickel titanium, or β-titanium (Hespeler Orthodontics) arch wires. The forces required to 
displace the hooks were recorded using an Instron tensile testing machine. The data were compared with the results reported in 
similar studies on stainless steel crimpable arch wire hooks.
Results: The forces required to dislodge the compression hooks varied between 45.0 N and 161.9 N. The hook’s resistance to 
dislodgement was found to be high in all tested hook/wire combinations. The lowest recorded average dislodging force was 
found in the 0.020” nickel titanium group and the highest average force was in the 0.016 × 0.022” β-titanium group. 
Conclusion: The forces needed to dislodge the tested nickel titanium compression arch wire hooks exceed the force levels 
previously reported for stainless steel crimpable arch wire hooks.
(Aust Orthod J 2019; 35: 21-26)
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Introduction

During orthodontic and orthognathic therapy there 
are circumstances in which fixed appliance arch wires 
require the addition of an auxiliary that can be used 
for the application of traction. Added auxiliaries may 
simply consist of vertical loops, for example a tieback 
loop, used for space closure in the original edgewise 
technique. Alternatively, hooks welded or soldered 
to a stainless steel arch wire in desired positions may 
serve the same purpose, and might be preferred as they 
take up less interdental space between the appliance 
brackets. The welding of hooks is also possible on 
β-titanium wires but on nickel-titanium wire neither 
welding nor soldering is a practical option.1

An advantage of incorporated wire loops and the 
soldered/welded hooks is that their position on the 

arch wire is completely stable. An obvious disadvantage 
is that adding these components to the arch wire is 
time-consuming and cannot be carried out intraorally 
directly on ligated arch wires. Furthermore, there is a 
possibility that the heat produced during soldering or 
welding could negatively affect the properties of the 
arch wire. The use of pre-posted wires, which feature 
posts that are positionally stable, may be an option in 
some cases to overcome placement disadvantages.

In order to facilitate the addition of hooks to arch 
wires, the manufacturers of orthodontic materials have 
designed crimpable hooks, which are easy to place in 
desired positions on ligated orthodontic or surgical 
arch wires. The hooks are fixed onto the wire by the use 
of a pair of crimping pliers. The disadvantage of these 
hooks is that their positional stability is influenced by 
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Background: Numerous studies have indicated that a malocclusion possibly affects young people’s well-being and oral 
health-related quality of life (OHRQoL). Dento-facial aesthetics may influence how people are judged and may elicit social 
consequences such as bullying and negative comments. The present study aimed to explore the impact of a malocclusion on 
young New Zealanders who sought subsidised treatment from the Wish for a Smile (WFAS) organisation and to determine their 
motivation for seeking care.
Method: A qualitative thematic analysis of 151 application letters to WFAS from young people (aged 11–18 years) and 
their caregivers was supplemented by telephone interviews of nine successful and nine unsuccessful applicants to explore their 
experiences through their own words.
Results: In both the letters and the interviews, young people most commonly reported psychological impacts, followed by social 
and emotional effects associated with their malocclusion. Physical impacts were less commonly reported. In their application 
letters, caregivers, although at lower frequencies, reported that the young people experienced the same impacts. One caregiver 
referred to the young person’s malocclusion as a temporary disability.
Conclusion: For some young people, a malocclusion may lead to social consequences that are disabling. When considering 
funding options, it is important to note the individual experience and the impact that a malocclusion might have upon the young 
person’s well-being.
(Aust Orthod J 2019; 35: 27-34)
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Introduction

The present study aimed to explore the impact that 
living with an untreated malocclusion might have on 
low income adolescent New Zealanders and determine 
their motivations for seeking subsidised treatment 
from a local charitable organisation, Wish for a Smile 
(WFAS). Furthermore, the study aimed to explore the 
implications for the health and well-being of young 
people living with a malocclusion of a lack of public 
funding for orthodontic treatment. 

An untreated malocclusion may have ongoing effects 
on young people, although the literature is conflicting 
as to whether a malocclusion affects quality of life 
in the long-term.1 Multiple studies have indicated 
that the physical, psychological and social effects of 

a malocclusion can impact upon emotional health 
and social well-being and lead to poorer oral health-
related quality of life (OHRQoL).2-7 For instance, 
young people with an untreated malocclusion may 
feel self-conscious and ashamed of their teeth, suffer 
from lower self-esteem, and be upset by bullying 
and negative comments about their non-conforming 
dental aesthetics.1,8,9 In response, many young people 
adopt coping strategies such as hiding their mouth 
and teeth.10 People with a severe malocclusion are 
more likely to feel that the malocclusion affects their 
quality of life.6,11-13

In contrast, research has also suggested that some 
people are seemingly unconcerned by their dento-
facial appearance14 and that a malocclusion appears 
to be unrelated to long-term occupational status.15 
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Valid patient consent is a legal and ethical principle that is fundamental to healthcare provision. Oral health practitioners (OHPs) 
must understand the principles that need to be addressed to ensure that the consent given by a patient is valid. Failure to obtain 
consent may result in a negligence claim or a complaint of professional misconduct against the OHP. Orthodontic treatment is 
mostly elective but is not without risk to the patient. Obtaining and maintaining valid consent for orthodontic treatment presents 
additional challenges in comparison with other dental procedures as the treatment lasts over a longer time and is most commonly 
performed in adolescents. In addition, prospective patients need to be informed regarding ‘lifelong’ management in the 
retention phase to minimise the risk of relapse. The present paper outlines the principles of valid consent with particular regard 
to orthodontic treatment in the adolescent patient. OHPs must ensure that they are satisfied that the competent patient has the 
capacity to voluntarily consent. Clinicians must also recognise that valid consent is not a one-off ‘tick the box’ procedural exercise 
but an ongoing process of effective information sharing in light of changing laws and an ever-changing scientific evidence base 
within a patient-centred model of healthcare.
(Aust Orthod J 2019; 35: 35-45)
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Introduction

In recent times, Australian healthcare has moved 
from a paternalistic ‘doctor knows best’ approach to 
a more patient-centred model which promotes self-
determination and autonomy.1 Autonomy defines 
patients as individuals who are capable, in the most 
part, of making decisions regarding their healthcare, 
as long as they are well advised and informed.2 The 
universal acceptance that an adult individual, of sound 
mind, has a right to determine what happens to their 
own body underpins good practice in medicine and 
dentistry.3 Valid consent is an individual’s ‘voluntary 
decision’ regarding his/her health care and is made 
with knowledge and understanding of the benefits 
and risks involved.4

Valid consent is a general legal and ethical principle 
that is fundamental to all healthcare and necessary 
for the protection and wellbeing of patients and the 
OHP.5 The terms ‘Informed consent’ and ‘Valid 
consent’ appear to be used interchangeably. The more 

commonly-used term ‘Informed’ consent has been 
erroneously perceived as being the same as ‘Valid’ 
consent. The requirement that consent be informed, 
however, is only one (although essential) component 
of valid consent.6 Without valid consent to treatment, 
an OHP is vulnerable to claims of assault and/or 
negligence, which may lead to criminal charges and/
or civil claims against the OHP.3,7 In addition, doubts 
regarding the genuine validity of consent increasingly 
underpin many complaints made by patients to the 
Australian Health Practitioners Regulation Agency 
(AHPRA).8

Recent court cases, however, suggest that consent may 
not be a fully understood concept within dentistry.3 
There is evidence that health professionals often 
view obtaining consent as a ‘procedural formality’ 
only.9,10 Consequently, their process may fail to meet 
ethical and professional requirements.11 Guidance for 
OHPs on the consent process is available through 
the National Health and Medical Research Council 
(NHMRC) publication General Guidelines for 

Maurice J. Meade: maurice.meade@adelaide.edu.au;  Annalene Weston: annalene.weston@dpla.com.au;  
Craig W. Dreyer: craig.dreyer@adelaide.edu.au



Australasian Orthodontic Journal Volume 35 No. 1  May 201946 © Australian Society of Orthodontists Inc. 2019

Objective: To investigate the prevalence of cervical vertebral anomalies (CVA) in a group of patients presenting with cleft lip and 
palate (CLP) and to compare with a non-cleft population.
Material and methods: The sample comprised of 150 lateral cephalograms of non-syndromic patients with CLP and 150 non-
cleft age-matched controls. The age range of both groups covered 6 to 20 years. An expert radiologist blinded to the cleft status 
evaluated the cephalograms for CVA and categorised them into normal, fusion, dehiscence and multiple cervical anomalies. The 
cleft group was subdivided according to the types of cleft (UCLP/ BCLP/ CPO) and gender (male/female). The CVA prevalence 
was compared between the cleft and non-cleft patients. 
Results: The prevalence of CVA was 37.7% and 20.7% in cleft and non-cleft patients, respectively. The difference was statistically 
significant with a p-value <0.01. Of the types of clefts, a left UCLP had the highest prevalence of CVA (47.2%), with fusion 
(35.8%) most commonly seen. On comparing CLP with CPO, no significant variation was observed between the types of 
anomalies.
Conclusions: A high prevalence of CVA was observed in cleft patients compared with non-cleft subjects. The prevalence of CVA 
was similar between males and females. The practitioner should carefully evaluate the lateral cephalogram of CLP patients for 
CVA, which otherwise may remain undetected and lead to neurological symptoms later in life.
(Aust Orthod J 2019; 35: 46-52)
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Introduction

The lateral cephalogram is an essential diagnostic 
record routinely advised in orthodontic practice. 
Although the cervical vertebral maturation index 
is used to predict the growth status of patients,1 
anatomical deviations in the morphology of the 
upper cervical spine may remain unrecognised. A 
lateral cephalogram offers significant diagnostic value 
in recording aberrations in the morphology of the 
cervical spine. Cervical vertebral anomalies can present 
with myelopathy, cause limitation in neck movement, 
muscular atrophy, and regional sensory loss.2 Early 
diagnosis of cervical vertebrae anomalies (CVA) is 
critical in determining the risk of associated diseases 
at the time of presentation in young patients and the 

occurrence of secondary neurological symptoms later 
in life. 

CVA develop during early intrauterine life due to a 
combination of genetic and environmental factors. 
Malformation of the notochord, the poor performance 
of retinoids, decreased local blood supply to the 
spine and an alteration in gene expression, especially 
members of Hox and Pax family genes, are some of 
the proposed reasons for interrupted development 
and fusion of the cervical vertebrae.3 Cervical 
vertebrae development and the approximation of the 
developing palatine shelves arising from the maxillary 
process of either side occur early in intrauterine life, 
with a closure of the shelves occurring around eight to 
nine weeks. The CVA and the development of the cleft 

Om Prakash Kharbanda: opk15@hotmail.com;  Tabassum Qureshi: taborthoaiims@gmail.com;  
Devasenathipathy Kandasamy: devammc@gmail.com 



Australasian Orthodontic Journal Volume 35 No. 1  May 2019 53© Australian Society of Orthodontists Inc. 2019

Aim: To characterise the mechanical properties and galvanic coupling of Ni-free orthodontic brackets with stainless steel (SS) and 
Nickel-Titanium (NiTi) orthodontic wires.
Methods: Three Ni-free bracket types (Topic [TOP], Equilibrium [EQU] and Orthos [ORT] made of Ni-free alloys), one 
conventional (Mini 2000 [MIN]) made of SS alloy and an SS and a NiTi wire were examined in the present study. All brackets 
and wires were embedded in epoxy resin and, after metallographic grinding and polishing, the Martens hardness (HM), the 
indentation modulus (EIT), and the elastic index (ηIT) were recorded, employing Instrumented Indentation Testing (IIT) by monitoring 
force over indentation depth curves during a loading-unloading cycle. The galvanic coupling of all bracket-wire combinations 
was tested in 0.1M NaCl-0.1M lactic acid and 0.3% (wt.) NaF solutions by noting the potential differences over 48 hours. The 
mechanical properties were statistically analysed by one-way ANOVA and Tukey multiple comparison tests at alpha = 0.05.
Results: Significant differences were identified in the mechanical properties of the materials tested. The TOP (2372 ± 182 N/
mm2), ORT (wing) (2418 ± 164) and SS wire (2302 ± 85) showed significantly higher HM compared with all other materials 
tested. The MIN (base) (1115 ± 81) and ORT (base) (1237 ± 101) showed the lowest HM while MIN (wing) (1520 ± 
138), EQU (1620 ± 139) and NiTi wire (1526 ± 42) demonstrated intermediate HM values. The ORT (wing) (101 ± 6 GPa) 
displayed the highest EIT while NiTi wire (24 ± 5) showed the lowest. The latter had the highest elastic index (59 ± 5%) with 
MIN (base)(15 ± 3) possessing the lowest. The potential difference for all bracket wire combinations was found below the 
threshold for the initiation of galvanic corrosion (200 mV) apart from MIN coupled with NiTi wire in the NaF solution.
Conclusions: The mechanical properties of Ni-free brackets are significantly different compared with the SS bracket assessed. 
Galvanic testing revealed that conventional and Ni-free brackets are compatible with both SS and NiTi wires in media 
containing chloride and fluoride ions. 
(Aust Orthod J 2019; 35: 53--60)
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Introduction

The extensive usage of Nickel (Ni)-containing stainless 
steel (SS) orthodontic brackets in clinical practice and 
related biocompatibility issues are well documented 
and a highly investigated area of concern.1-3 
Manufacturers have attempted to overcome nickel 
reactivity by developing Ni-free fixed appliances based 
on Cobalt-Chrome (CoCr) and Titanium (Ti) alloys. 
Although these seem to be promising alternatives, 

clinical efficacy requires a combination of desired 
material properties that must be fulfilled. 

The replacement of conventional SS brackets with 
Ti and CoCr base metal alloys invariably has clinical 
implications associated with the differences in metal 
mechanical properties, especially hardness, which is 
associated with sliding and wear after wire placement. 
A significant increase in bracket hardness may 
have deleterious effects on orthodontic arch wires, 
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The present paper is an edited translation of a paper previously published in L’Orthodontie Française. It is published with 
permission.

Background: Adult patients presenting with skeletal discrepancies may refuse surgical intervention. 
Materials and methods: Thirty-two patients who declined orthognathic correction of their maxillo-mandibular dysplasia and who 
were without signs of temporomandibular dysfunction (TMD) were offered mandibular repositioning as a non-invasive alternative. 
Simulating a skeletal correction, it was explained that the approach was based on results described in case reports. 
Before commencing treatment, initial records, lateral and frontal head films, study casts and photos were obtained (T0) and the 
mandible was repositioned to camouflage a retrognathic skeletal discrepancy or a mandibular transverse asymmetry by means of 
an occlusal build-up using Triad™ gel.
Results: Three months later (T1), 23 patients had adapted to the new occlusion reflected by an absence of functional disturbance 
and without fracture of the composite occlusal build-up. Mandibular position in these patients was maintained by additional 
orthodontic treatment and an adjustment of the occlusion to the built-up postured position (T1). The skeletal changes occurring 
during repositioning were assessed on sagittal and frontal head films while intra-articular changes occurring during a two-year 
follow-up period (T2) were evaluated on images constructed from CBCT scans. No significant change, either in the direction of 
relapse or in the direction of further normalisation of condylar position, were observed during the two-year observation period.
Conclusion: Mandibular repositioning is a non-invasive intervention that may be considered a valid alternative to surgery in 
selected patients. Morphological variables from the radiographs taken at T0 and the results of the initial clinical evaluation of 
dysfunction yielded only vague and insignificant indicators regarding the predictability of the adaptation. A CBCT scan at T0 
might have contributed to the identification of the patients who would likely accept the repositioning.
(Aust Orthod J 2019; 35: 61-70)
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Introduction

The treatment of sagittal and transverse skeletal 
discrepancies by functional appliances in young 
patients in order to attempt growth modification 
is a recognised management approach.1-3 Forward 
repositioning of the mandible in patients with a Class 
II malocclusion has been considered feasible during 
the pubertal and post-pubertal period as modelling of 

the temporomandibular area has been demonstrated 
to adapt to condylar displacement.4 The treatment 
of severe sagittal and transverse skeletal deviations in 
adult patients has, however, generally been referred 
for orthognathic surgery as a functional repositioning 
of the mandible will invariably lead to a dual bite. 
The centric relation position is commonly used as a 
reference by prosthodontists5-7 and a dual bite has been 
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Introduction: Orthodontic miniscrews are used to obtain skeletal anchorage during orthodontic treatment and their application 
is growing due to the simple method of placement and removal, which invites improved patient compliance without significant 
impact on function and aesthetics. However, complications and risks are reported that underscore the need for a thorough 
preoperative assessment to enable accurate placement, especially in confined sites. A novel approach is presented which 
employs a custom-designed 3D-printed splint to facilitate a fully-guided placement of orthodontic miniscrews. 
Materials and methods: The presented splint was virtually planned using coDiagnostiX® software after matching the DICOM data 
and STL file, to enable fully-guided screw insertion. Insertion depth was defined by a sleeve tube height that provided a depth 
stop when contact was reached with the head of the hand piece. Additionally, to prevent movement of the insertion instrument, a 
custom metallic sleeve was designed and 3D-printed by a metallic printer.
Results: Accurate placement was achieved and no complications were experienced during insertion and use.
Conclusions: The insertion approach provides more predictable results and enables accurate placement of orthodontic screws. 
The procedure avoids associated risks and complications primarily encountered in difficult cases. 
(Aust Orthod J 2019; 35: 71-74)
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Introduction

Miniscrews are widely used to support anchorage 
during orthodontic treatment.1,2 They provide skeletal 
anchorage and reduce reliance on conventional means 
of anchorage such as the teeth or extra-oral devices.3 
The placement and removal of orthodontic miniscrews 
(OMS) is usually straightforward, minimises patient 
compliance and does not compromise aesthetics.2,4,5 
Given that OMS are fixed into cortical bone 
and remain for a pre-defined time period, good 
preoperative assessment is crucial to evaluate the 
quality and quantity of bone and to avoid damage to 
adjacent anatomical structures.5 Preoperative planning 
helps to ensure accurate placement of the OMS to 
facilitate stability and reduce associated risks.3,6 

OMS are available in a range of diameters and 
lengths and can be placed in considered locations 
in the upper and lower jaw. The placement of OMS 
may be carried out without raising a soft tissue flap 
under local anaesthesia and is accomplished, in most 
cases, without predrilling.7,8 Nevertheless, there is 
a risk of damage to adjacent tooth roots and local 
neurovascular structures.5 Furthermore, perforation 
of the floor of the nasal cavity or maxillary antrum 
is also possible.9 Damage to the dental roots is 
usually self-limiting and healing may occur within a 
few weeks when OMS are immediately removed.7,10 
However, trauma to blood vessels can cause bleeding, 
which can be difficult to manage, particularly if it 
involves the palatine vessels.11 In addition, premature 
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Patients in active treatment and transferred to another orthodontic clinic may present a difficult challenge for the receiving 
orthodontist. The purpose of this case report is to illustrate and discuss the orthodontic therapy of a 35-year-old male who had 
been prepared for orthognathic surgery, transferred to a different clinic and whose treatment was revised to involve orthodontic 
camouflage. A reflection of the difficulties in managing transferred patients is offered, and the consequences of changing the 
original treatment plan and handling the patient’s expectations are explained. 
(Aust Orthod J 2019; 35: 75-84)
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Introduction

The incidence of transferred patients in active 
treatment presenting in orthodontic clinics may 
be more frequent than once thought.1-3 A survey 
conducted in the USA revealed that 58% of the 
interviewed orthodontists reported receiving five or 
more transferred patients per year, 35% mentioned 
that they annually received one to four individuals 
who started treatment with another professional, 
but only 7% indicated that they did not receive any 
transferred cases in a typical year.2

The management of transferred patients may represent 
a difficult challenge for the receiving orthodontist.1-3 

There might be a knowledge difference between 
the clinician who started treatment and the person 
who is charged with finishing the case.4,5 There may 
be a disagreement regarding the diagnosis of the 
malocclusion or the aetiology of the problem, the 
treatment philosophies might differ or the appliances 
might vary.1-3

The correction of a skeletal Class III malocclusion 

often poses clinical difficulty6,7 and the treatment plan 
must consider the severity of the malocclusion, the 
level of imbalance in the patient’s facial aesthetics, the 
impact on self-esteem and the patient’s willingness 
to accept orthognathic surgical correction.8-11 This 
challenge may be even greater in transfer patients, 
when professionals may adopt different clinical 
approaches.1-3,5

The purpose of the present paper is to illustrate and 
discuss the orthodontic management of a 35-year-
old male who was initially prepared for orthognathic 
surgery, but who transferred to a different clinic and 
had treatment reversed to involve an orthodontic 
camouflage approach. A reflection of the difficulties 
in managing transferred patients, the consequences of 
changing the original treatment plan and the handling 
of high patient expectations are discussed. 

Diagnosis and aetiology

A 35-year-old male had been wearing orthodontic 
appliances for approximately one year, but had to 
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According to the WHO, a paradental cyst is classified as an odontogenic inflammatory lesion, showing a relative frequency of 
0.9–4.7% in the world population. There are no identifiable reports of orthodontic treatment of patients who also present with 
a paradental cyst. The presenting patient was a Japanese female, aged 16 years and 10 months. The chief complaint was 
crowding and protrusion of the incisors. The magnitude of the overjet was +4.0 mm, overbite was +3.8 mm, and the intermolar 
relationship was Angle Class I. Pretreatment computed tomography identified a radiolucency extending from the root furcation 
to the apex of the mandibular left first molar, which was diagnosed as a paradental cyst. Orthodontic treatment was performed 
using lingual multi-bracket appliances and miniscrews following the extraction of the affected mandibular first molar, mandibular 
right first premolar and both maxillary first premolars. The paradental cyst was enucleated, and occlusal cusp-fossa relationships 
were maintained with complete space closure. This case is the first report of orthodontic treatment in association with the 
management of a paradental cyst.
(Aust Orthod J 2019; 35: 85-93)
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Introduction

According to the World Health Organisation (WHO), 
a paradental cyst is classified as an odontogenic 
inflammatory cyst.1 Although first described in 
1930, a paradental cyst remains unrecognised by 
many clinicians.2,3 This type of cyst has a relative 
frequency of 0.9–4.7% in the world population, 
and it most often occurs in association with the 
mandibular molars.4,5 The mean age of patients 
presenting with a mandibular paradental cyst is 8.7 
years.6 The lesion appears radiologically as a well-
defined, semilunar, unilocular radiolucency.7 The 
reduced enamel epithelium, cell rests of Malassez 
and the remnants of the dental lamina stimulated by 
inflammation are related to the pathogenesis of the 
cyst.4,8 The lesion requires a considered differential 
diagnosis to distinguish it from other possibilities 
such as a radicular cyst, severe localised periostitis, 
an odontogenic keratocyst, or an ameloblastoma.9 

Vitality testing is helpful in the differential diagnosis6 
as the involved tooth is characterised by a vital pulp. 
The treatment of a paradental cyst of the mandibular 
first or second molar at an early stage is usually by 
enucleation without extraction of the involved tooth.7

When allowed to advance to a later stage, the affected 
tooth must be extracted along with enucleation, which 
creates a large space in the dentition. It is critically 
important to restore the occlusion with prosthodontic 
and/or dental implant management of the edentulous 
space.10,11 However, prosthetic options often have 
a limited survival period12,13 and long-term stability 
may not be obtained. The restoration of the occlusion 
in the edentulous area using the patient’s own teeth 
is a desirable option. Closing the edentulous space 
by orthodontic tooth movement contributes to 
the restoration of a sustainable occlusion,14 and 
consequently improves the patient’s long-term quality 
of life.15
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Background: Micro-osteoperforation (MOP) is a newly developed technique reported to accelerate orthodontic tooth movement. 
Case presentation: The following case report discusses a peripheral ossifying fibroma (POF), as a reactive gingival nodule 
that developed eight weeks after a patient underwent transmucosal MOP at multiple sites in the mandible during orthodontic 
treatment. 
Conclusion: The MOP procedure is a relatively new approach applied to orthodontics that may induce gingival reactive nodules. 
Clinicians should be aware of this possible sequela and inform patients of the potential risk. 
(Aust Orthod J 2019; 35: 94-97)
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Introduction 

Micro-osteoperforation (MOP) is a newly-developed 
procedure intended to accelerate the movement 
of teeth during orthodontic treatment. MOPs are 
performed under local anesthesia without reflecting 
mucoperiosteal flaps. Manual drivers are used to 
penetrate through the oral mucosa and the cortical 
bone. The generated holes extend for a few millimeters, 
passing through the buccal cortex and proximal to the 
root in the area being targeted. 

MOP of the alveolar bone has been shown to induce 
osteogenic inflammatory markers during orthodontic 
movement.1,2 Tooth movement and bone resorption 
is a cycle that is associated with reactive osteoclastic/
osteoblastic activities in the PDL and periosteum. 
Inflammatory markers such as chemokines and 
cytokines are up-regulated in response to conventional 
orthodontic forces. Furthermore, gingival crevicular 
fluid sampling has measured a significantly 
increased inflammatory stimulation after micro-
osteoperforations have been performed.1,3,4  

A peripheral ossifying fibroma (POF) is a common 
benign reactive gingival nodule with a slight female 

predilection and incidence rates reported to vary 
between different ethnic populations.5,6 

POFs are believed to result from gingival injury and/
or chronic irritation of the periosteal and periodontal 
cells.7-9 To the best of current knowledge, POFs have 
yet to be reported developing in possible association 
with stimulation via MOP.

Case report

A 29-year-old male undergoing orthodontic treatment 
developed an asymptomatic mandibular gingival 
mass and was referred to a private practice in Boston, 
MA for periodontal evaluation. On examination, 
the patient reported that the lesion had developed 
over a period of four weeks. Two months prior to 
that, he underwent MOP (PROPEL Orthodontics 
– Ossining, NY, USA) as a part of his orthodontic 
treatment plan (Invisalign, CA, USA). The MOP was 
performed at several sites in the mouth, including 
between the maxillary (bilaterally) and mandibular 
(left) first and second premolars and between all of the 
second premolars and first molars. The patient was 
instructed not to use non-steroidal anti-inflammatory 
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