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Interproximal reduction (IPR) is the deliberate removal of part of the dental enamel from the interproximal contact areas, which 
decreases the mesiodistal width of a tooth. This enamel may be removed for various reasons, but most commonly to create space 
during orthodontic treatment or to correct tooth-size discrepancies. Several authors have also encouraged its use as a method by 
which post-orthodontic stability might be enhanced, particularly in the lower anterior region. With the increased use of removable 
aligners for orthodontic treatment in which non-extraction therapy is often advocated, the use of IPR becomes a valuable tool to 
relieve crowding without over-expanding the dental arches.
It is possible that inaccurate IPR could result in the over-reduction of enamel, the creation of ledges and notches in the proximal 
surfaces, increased tooth sensitivity or damage to the surrounding soft tissues. However, carefully conducted IPR performed 
within the recommended guidelines may be used as a safe method to gain space for the relief of crowding, to correct tooth-size 
discrepancies and to improve aesthetics and long-term stability in selected orthodontic patients.
(Aust Orthod J 2017; 33: 150-157)
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Introduction

Interproximal reduction (IPR) is the deliberate removal 
of part of the dental enamel from the interproximal 
contact areas, which decreases the mesiodistal 
width of a tooth.1 IPR is becoming more popular 
in orthodontic practice, especially in combination 
with the use of removable aligners.2 The aim of the 
present article is to critically review the indications, 
the methods, and possible consequences of IPR.

Indications for IPR

Tooth-size discrepancy
There are now many recognised indications for 
IPR. Its first reported use was to correct tooth-size 
discrepancies when aligning anterior teeth.3 A ratio 
based on the mesiodistal widths of teeth in the 
lower arch in relation to the upper arch was created,4 
which determined how well the buccal segments 
would interdigitate (‘overall’ Bolton’s analysis) and 

whether the size of the anterior teeth would support 
the creation of a Class I canine relationship with 
acceptable overbite and overjet (‘anterior’ Bolton’s 
analysis). Using the Bolton’s ratio, it is possible to 
calculate the predicted fit of the teeth following 
alignment. After a detailed space analysis, in cases in 
which there are discrepancies between the upper and 
lower dentitions, the teeth that are oversized may then 
be narrowed by performing IPR. The reduction in 
tooth width will eliminate the discrepancy and allow 
a better interdigitating occlusion at the completion 
of orthodontic treatment. Cases in which a Bolton’s 
discrepancy is more likely include the circumstance 
when the patient has diminutive upper lateral 
incisors; when there are missing teeth; or when there 
are particularly large, small or unusually shaped teeth 
in either arch.4

A recent review of IPR stated that a Bolton’s tooth-
size discrepancy remains the main reason that IPR 
is used to manage orthodontic patients.5 There 
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Background: Timely referrals of appropriately screened cases are essential for the effective delivery of orthodontic treatment. 
Dental therapists are intimately involved with the orthodontic screening process in New Zealand, given that they are the primary 
oral health providers for child and adolescent patients. 
Objectives: (1) To investigate New Zealand dental therapists’ orthodontic screening and referral practices; and, (2) to quantify 
the perceived need for supplementary orthodontic resources by New Zealand dental therapists. 
Methods: An online questionnaire was distributed via email to 659 actively practising dental therapists in New Zealand. 
Participants answered questions related to their socio-demographic characteristics, orthodontic screening and referral practices, 
and further orthodontic education. 
Results: All surveyed dental therapists viewed orthodontics as an important treatment priority. Most (64.6%, N = 148) agreed that 
the orthodontic screening process should be a joint undertaking between general dental practitioners and dental therapists. Most 
practitioners (63.3%, N = 145) had access to (and used) an orthodontic screening guideline. While almost all dental therapists 
(98.7%, N = 226) were confident in assessing cases that were suitable for orthodontic referral, 63.8% felt that they could gain 
from further education, and virtually all (99.6%, N = 228) believed that continuing professional development (CPD) courses 
in orthodontics would be beneficial. Over three-quarters were in favour of a standardised national guideline for orthodontic 
screening, while the remainder were either satisfied with their current guidelines (15.3%, N = 35) or believed that such 
guidelines were unnecessary (7.0%, N = 16). Several patterns were observed by therapist characteristics, particularly related to 
working sector (private or public) and length of professional experience. 
Conclusions: There were differences in the orthodontic screening and referral practices of dental therapists in New Zealand. 
Dental therapists were receptive to the idea of standardised guidelines for orthodontic screening and there was a perceived need 
for CPD courses in orthodontics.
(Aust Orthod J 2017; 33: 158-169)
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Introduction

Malocclusion is a highly prevalent dental condition 
in New Zealand children, as approximately one-third 
have been determined to be in need of treatment.1,2 
A malocclusion in the young is associated with a 
poorer oral health-related quality of life (OHRQOL), 
particularly in the domains of emotional and social 
wellbeing.3-5 Orthodontic treatment is not only 
efficacious in treating a malocclusion, it improves a 

patient’s OHRQOL.6,7 Appropriate screening and 
referral of children and adolescents can significantly 
reduce the complexity of future treatment needs 
through interceptive treatment.8 

In New Zealand, dental therapists are the primary oral 
healthcare providers for those under the age of 18. 
Included in their scope of practice is the recognition 
of orofacial abnormalities, along with referral as 
necessary to an appropriate practitioner.9 This scope 
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Objectives: The present multicentre study assessed the prevalence and patterns of impacted and transmigrated maxillary and 
mandibular canines in a Turkish subpopulation. 
Methods: The study identified 1625 patients who had impacted teeth from a group of 10,700 patients (referred to three 
university hospitals between January 2014 and December 2015) and examined the accompanying records, panoramic and 
periapical radiographs, and cone-beam computed tomographic images (if available). An impacted canine was considered to be 
transmigrated when at least part of the tooth had crossed the midline. 
Results: Out of 1625 patients, 163 (10.0%) had impacted canines (comprising a total of 170 affected teeth). Impacted canines 
were found in the maxilla in 114 patients (69.9%) and 49 patients (30.1%) showed mandibular canine impaction. Thirty-eight 
patients (2.3%) had transmigrated canines, of which twenty (52.6%) were located in the mandible, while 18 (47.4%) were found 
in the maxilla. No significant difference was evident between the genders, the site (right/left) and the impacted/transmigrated 
canines (p > 0.05). However, it was determined that canine impaction was significantly more frequent in the maxilla than in the 
mandible (p < 0.05). In addition, of the 38 patients presenting with transmigrated canines, eight (21.6%) had a history of alpha 
thalassemia. 
Conclusions: Canine transmigration occurs in both the mandible and maxilla. The prevalence of impacted/transmigrated canines 
in the studied population was 10.0% and 2.3%, respectively. The mechanism of transmigration of maxillary canines remains 
unclear and requires further investigation. However, a possible correlation with genetic disorders (like alpha thalassemia) should 
not be overlooked. 
(Aust Orthod J 2017; 33: 170-178)
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Introduction

The impaction of a permanent tooth is a frequent 
dental finding.1-4 Torres-Lagares et al.5 defined a 
‘retained’ tooth as one that had failed to exfoliate and 
its successor failed to erupt more than one year after 
expected emergence age. Several studies have reported 
the prevalence and numbers of impacted teeth, varying 
from 6.9% to 76.6%.3-6 If third molars are excluded, 
the prevalence is 5.6% to 18.8%.6,7 This large range is 
likely due to the examination of varying age groups, 

the recruitment of inconsistent numbers of patients, 
and the use of different determination methods. The 
most commonly impacted teeth are the third molars 
and, in order, the maxillary canines, maxillary central 
incisors, and premolars.8-11

The canines are important teeth for the establishment 
and maintenance of the form, function, and aesthetics 
of the dentition.12,13 Permanent canine impaction 
is relatively common and has been extensively 
reported.7,14-18 Impacted mandibular canines occur 
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Background: Orthodontically-induced inflammatory root resorption (OIIRR) is an unwelcome side effect of orthodontic treatment. 
Mechanical vibration has been suggested as a preventative measure but evidence is limited. The aim of this study was to 
investigate whether whole body mechanical vibration has a positive influence on OIIRR. 
Material and methods: Thirty-six 10-week-old Wistar rats were divided into three groups, which received either 30 Hz vibration, 
60 Hz vibration or no vibration to serve as a control group. A heavy mesial force of 100 g was applied to the left maxillary first 
molar using nickel-titanium closed-coil springs. The right maxillary first molar served as an internal control. The vibration groups 
received 30 Hz or 60 Hz of whole body vibration for 10 minutes per day for 14 days. A volumetric analysis of the extent of root 
resorption on the mesial-buccal root of the first maxillary molar was examined using micro-computed tomography. 
Results: When compared with the control group, the animals that received 30 Hz (p = 0.21) and 60 Hz (p = 0.16) of 
mechanical vibration did not show a statistically significant reduction in OIIRR. The results did not show a statistically significant 
difference in the extent of OIIRR between 30 Hz and 60 Hz vibration groups (p = 0.78). 
Conclusion: Mechanical vibration at 30 Hz and 60 Hz, when applied in an experimental model of whole body vibration, 
showed no significant effect on either physiological root resorption or OIIRR in rat molars loaded by a heavy orthodontic force. 
(Aust Orthod J 2017; 33: 179-186)
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Introduction

Orthodontic force applications induce a localised 
inflammatory response within the periodontal liga-
ment.1 Not only is this inflammation essential for 
tooth movement, it also contributes to inflammatory 
root surface resorption, known as orthodontically- 
induced inflammatory root resorption (OIIRR).1

The incidence of OIIRR has been reported to range 
from 22–100% of orthodontic patients,2 with mean 
losses of root length from 1–2mm.3 The incidence of 
OIIRR could be much higher than reported due to 
its unpredictable nature and difficulty of detection, 
if small. Fortunately, the level of root shortening in 
the majority of patients is limited to 2 mm or less.4 
The risk of severe root resorption during orthodontic 

treatment (greater than one quarter of the root length, 
or more than 5 mm) is rare, only affecting 1–3% of 
patients.5,6 

Following the application of an orthodontic force, 
the periodontal ligament on the compression side 
undergoes sterile necrosis and forms a layer of hyaline 
tissue.7-9 Tooth movement occurs after haematopoietic 
resorptive cells migrate from marrow vasculature 
in the adjacent bone, and remove the obstructing 
alveolus and hyalinised zone.10 Studies in rodents have 
shown that OIIRR is part of the hyaline zone removal 
process following orthodontic force application as 
osteoclasts are activated by signals originating from 
the sterile necrotic hyaline tissues.11-16 The role of the 
activated osteoclasts and their precursors is to remove 
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Objectives: To seek information regarding the relationship between the quantity of alveolar bone and the angle and sagittal 
position of the incisors. This was to be further determined in relation to the basal bones and facial pattern with the aim of 
establishing a predictive model based on the study of a lateral cephalogram.
Methods: The distance from the cemento-enamel junction to the labial alveolar crest and the bone thickness half-way along 
the root of the most prominent upper and lower incisor were measured in a sample of 100 cone beam computed tomography 
(CBCT) scans of patients aged between 15 and 34 years. Lateral cephalograms of the patients were extracted from the scans 
and used to measure the buccolingual angle and antero-posterior position of the incisors in addition to the facial pattern of each 
patient.
Results: A correlation was found between bone thickness around the upper incisor and the variables of the incisal angle and its 
sagittal position. The inclination of the lower incisor (IMPA) was related to cortical bone thickness. The cemento-enamel junction 
to alveolar crest measurement (bone height) was related to the antero-posterior position of the lower incisor in men. The facial 
pattern was unrelated to any of the variables.
Conclusions: The angle and sagittal position of the upper and lower incisors were associated with alveolar bone thickness in 
men. Only the antero-posterior position of the lower incisor was related to its alveolar bone height. In women, only the angle of 
the lower incisor was associated with bone thickness.
(Aust Orthod J 2017; 33: 187-193)
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Introduction

In order to determine a correct orthodontic diagnosis 
and definitive treatment objectives, it is important to 
ascertain the spatial position of the incisors relative to 
their basal bone. An excessive labio-lingual angle or 
unfavourable sagittal position of the incisors can lead 
to gingival recession,1 dehiscence and/or fenestration 
on the labial aspect of the alveolar bone surrounding 
these teeth.2-4

Lateral cranial radiography is a useful tool for measur-
ing and interpreting incisal parameters.5-8 Neverthe-
less, detecting the amount of bone or the presence of a 
fenestration from a lateral cephalogram can be difficult 
and the results may be inexact because of overlapping 

structures. Using cone beam computed tomography 
(CBCT) to measure the height and thickness of al-
veolar bone9-12 provides more accurate information.10 
Unfortunately, the process delivers a higher radiation 
dose, and so it cannot be employed indiscriminately 
and without justification.13

Although the relationship between the position of the 
incisors within their basal bone and the quantity of 
alveolar bone has been widely studied, controversies 
persist.1-4,14-18 For example, several reports have found 
a relationship between the appearance of gingival 
recession and the position of the lower incisors,1 
while others have disputed this relationship.14,15,19 
In addition, research has sought a relationship 
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Objectives: The assessment of hand-wrist films to identify skeletal maturation stage is a commonly used method for the 
determination of the status of a growing patient. However, there is limited information available regarding skeletal growth 
evaluation in subjects with a unilateral cleft lip and palate (UCLP). Therefore, the current study aimed to examine skeletal and 
chronological ages in subjects with a UCLP for comparison with those of a non-cleft control group to derive clinical guidelines. 
Methods: Hand-wrist films of 45 UCLP subjects (24 male, 21 female) and 45 Angle Class I orthodontic patients (17 male, 28 
female) were evaluated. Skeletal age was assessed by comparing ossification events with standard radiographs illustrated in the 
Greulich-Pyle atlas and recording based on the best match of maturity criteria.
Results: A high correlation coefficient was observed between skeletal and chronological ages in the overall study sample 
(p < 0.01) (N = 90). Skeletal age (11.4 years) was delayed in the UCLP group when compared with chronological age 
(12.3 years), although the difference between the two was statistically insignificant. Skeletal age (13.6 years) was similar to 
chronological age in the control group (13.1 years). 
Conclusions: The discrepancy between chronological and skeletal age was greater in UCLP subjects compared with controls. 
Given that the skeletal age of male and female UCLP subjects was delayed in comparison with their chronological ages, it is 
of particular importance that hand-wrist films should be used instead of chronological age to assess the growth status of UCLP 
subjects. 
(Aust Orthod J 2017; 33: 194-198)
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Introduction

The determination of growth status and the percen-
tage of remaining facial growth is an essential part 
of the orthodontic treatment planning process. 
The knowledge of a patient’s skeletal age provides 
an indication of the expected growth of a subject 
following the completion of active treatment and is 
therefore useful in predicting ultimate craniofacial 
patterns and post-treatment relapse.1 

Several characteristics can be used to help identify a 
skeletal growth stage, including chronological age; 
peak growth velocity in standing height; pubertal 
markers such as appearance of pubic and axillary 
hair, voice changes in males and menarche and breast 
development in females; bone maturation (determined 

radiographically); and dental development.2 How-
ever, dental eruption time is not an exact indicator of 
a patient’s skeletal age,3,4 nor is chronological age, due 
to wide variations between subjects in the onset of the 
pubertal growth spurt.5,6 Hägg and Taranger reported 
not only a two-year difference in the beginning, peak 
and end of the pubertal growth period for males and 
females, but individual variations of approximately six 
years for each growth event.7

A radiographic analysis is a widely used method 
for determining the skeletal maturation stage of an 
individual. Although the use of the cervical spine 
has been reported,8,9 skeletal maturation is generally 
determined by examining the ossification sequence 
of the hand-wrist bones.6,10,11 Hand-wrist films have 
traditionally been used to assess somatic maturity 
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Introduction: The aim of this study was to evaluate the short- and long-term effects of hybrid-Hyrax, Alt-RAMEC and applied, 
miniscrew reinforced, heavy intermaxillary elastics on a modified lingual arch in growing skeletal Class III patients.
Methods: Fifteen subjects (seven male, eight female) were included, with an average age of 12.52 ± 0.94 years, of cervical 
vertebrae maturation (CVM) stage CS2-CS4 and skeletal Class III malocclusions due to a retrognathic maxilla. Nine weeks of 
Alt-RAMEC were followed by eight to nine weeks of maxillary protraction with heavy 400 gm Class III elastics worn 24 h/day. 
Treatment was finalised with orthodontic fixed appliances. Cone beam computed tomographic (CBCT) scans were taken initially 
(T1), at the end of maxillary protraction (T2) and four years after active orthopaedic treatment (T3). Cephalometric measurements 
were performed on reconstructed lateral cephalograms and the differences between time intervals were calculated using an 
analysis of variance (ANOVA).
Results: A positive overjet was achieved in all but one subject. From T1 to T2, A point advanced 3.12 ± 3.42 mm and from T2 
to T3 advanced a further 2.21 ± 3.49 mm. Significant initial increases in SNA of 1.05° ± 1.10° (p = 0.004), ANB of 2.71° 
± 1.01° (p = 0.00), Wits of 4.49 ± 2.21 mm (p = 0.00) and overjet of 4.90 ± 1.66 mm (p = 0.00) were accomplished and 
maintained without significant changes in the vertical dimension. Upper and lower incisor inclinations were not affected by the 
protraction protocol but significantly increased (U1-PP: 8.39° ± 5.59°) between T2 and T3. SNB decreased initially by 1.67° ± 
1.34° (p = 0.00) but relapsed due to residual mandibular growth and a counterclockwise rotation of the mandibular plane.
Conclusion: The hybrid-Hyrax Alt-RAMEC combined with miniscrew reinforced heavy Class III elastics resulted in a favourable 
and stable Class III correction.
(Aust Orthod J 2017; 33: 199-211)
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Introduction

Rapid Maxillary Expansion (RME) in conjunction 
with facemask (FM) protraction has been a treatment 
option in Class III correction when maxillary 
retrusion is a contributing factor in the aetiology of 
the malocclusion.1,2 In addition, Class III subjects 

show larger mandibular plane angles, gonial angles, 

mandibular ramus and corpus length and a lower face 

height, whereas maxillary length, ANB and the Wits 

appraisal are, and remain, much smaller from six to 

16 years of age compared with Class I subjects.3 This 

aberrant pattern of craniofacial growth, expressed 
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Objective: The objective of this comparative study was to determine the proportion and distribution of tooth number anomalies in 
the permanent dentition in a sample of Chinese, Indian and Malay orthodontic patients in Singapore. 
Methods: The cross-sectional study was carried out using radiographic and clinical data from the National Dental Centre of 
Singapore. Panoramic radiographs and clinical records of 1080 (Chinese (N = 415), Indian (N = 317) and Malay (N = 
348)) orthodontic patients aged 12 to 16 years were examined for evidence of tooth number anomalies. Fisher’s exact test was 
applied to compare the occurrence of hypodontia and hyperdontia between the ethnicities and genders. 
Results: The prevalence of hypodontia in Chinese, Indian and Malay orthodontic patients was 13.7%, 6.0% and 14.4%, 
respectively. Chinese patients had a significantly higher prevalence of hypodontia compared with Indian patients (OR 2.50, 
95% CI 1.29–4.83, p < 0.001). Malay patients had a significantly higher prevalence of hypodontia compared with Indian 
patients (OR 2.63, 95% CI 1.34–5.17, p < 0.001). The most commonly missing tooth in the Indian patients was the upper 
lateral incisor (39.0%), whereas that in the Chinese and Malay patients was the lower second premolar (26.1% and 26.2%, 
respectively).
The prevalence of hyperdontia in Chinese, Indian and Malay patients was 7.0%, 3.8% and 7.8%, respectively. Male patients 
had a significantly higher prevalence of hyperdontia compared with female patients (OR 1.87, 95% CI 1.14–3.07, p = 
0.015). Supernumerary teeth occurred more frequently in the anterior maxilla (34.1%) than in other regions of the jaws. 
Supernumerary teeth also occurred more frequently in the maxilla (76.9%) than in the mandible (23.1%).
Conclusion: There are significant differences in the presentation of anomalies in tooth number in the permanent dentition of 
Chinese, Indian and Malay orthodontic patients in Singapore.
(Aust Orthod J 2017; 33: 212-219)
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Introduction

A variation in tooth number in the permanent 
dentition is a developmental anomaly commonly 
encountered in dental practice.1 It can present as the 
absence of permanent teeth, or the presence of extra 
permanent teeth. 

Hypodontia is the developmental absence of up 
to five teeth, excluding third molars.2-4 The term 
oligodontia is used to describe the absence of six or 
more permanent teeth, and anodontia describes the 

developmental absence of all teeth.5 The term dental 
agenesis is preferred by some as it describes the 
developmental disorder involved.6 

Hyperdontia is the condition of having supernumerary 
teeth, or teeth that appear in addition to the expected 
number.7-10 The major types of supernumerary tooth 
forms include conical, tuberculate, supplemental, and 
odontomes.11 

Despite extensive investigations conducted on 
the prevalence of hypodontia and hyperdontia in  
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Objectives: This review provides a comprehensive assessment of the benefits of adjunctive orthodontic treatment with or without 
periodontal regenerative surgery in the treatment of angular bony defects, defect volume, and periodontal tissue conditions in 
adult patients.
Methods: An electronic keyword search was conducted in the literature database PubMed as well as in Google Scholar. 
Originally, studies describing all types of orthodontic tooth movement (tipping, bodily movement, intrusion, extrusion) in relation 
to bone defects such as periodontal, furcation and extraction site defects were reviewed. Only those articles depicting tooth 
movement after periodontal therapy and the control of inflammation were included. 
Results: Evidence indicates that orthodontic tooth movement can result in the reduction or elimination of periodontal bony defect 
dimensions, a reduction in probing pocket depth and a gain in clinical attachment level. Furthermore, the published data show 
that orthodontic tooth movement before or after regenerative surgery can provide therapeutic benefits in the recovery of angular 
bony defects.
Conclusions: This review supports the premise that adjunctive orthodontic treatment in adults with reduced but healthy periodontal 
tissues is a solution for the modification of bony defect contours with or without periodontal regenerative therapy.
(Aust Orthod J 2017; 33: 220-235)

Received for publication: May 2014
Accepted: July 2017

Orthodontic tooth movement in relation to 
angular bony defects

Dimitrios Michelogiannakis,* Margarita Makou,† Phoebus N. Madianos+ and  
P. Emile Rossouw* 
Department of Orthodontics, Eastman Institute for Oral Health, University of Rochester, USA,* Department of 
Orthodontics† and Department of Periodontology,+ School of Dentistry, University of Athens, Greece

Introduction

Worldwide studies have shown that the prevalence of 
gingival inflammation in adults is high (50 to 90%), 
with 30% of the population advancing to periodontal 
disease.1,2 The most visible clinical sign of advanced 
periodontitis is pathological tooth migration as a re-
sult of the destruction of tooth supporting structures. 
This presents a major aesthetic and functional con-
cern for patients. The frequency of periodontal disease 
increases with age,3 and so an increasing number of 
adults who suffer from periodontal disease and subse-
quent tooth migration are seeking orthodontic treat-
ment. Adult orthodontic therapy requires a different 
approach to address the reduction or elimination of 
angular bony defects, solve occlusal and aesthetic 

problems and facilitate the management of several 
restorative challenges associated with tipped abut-
ment teeth, excess spacing, inadequate pontic space, 
hyper-erupted incisors and diastema.4,5 Orthodontics 
is a requirement in the interdisciplinary approach to 
help adult individuals suffering from periodontal dis-
ease to maintain a natural dentition with a stable oc-
clusion, acceptable masticatory function and pleasant 
aesthetics. The aim of this paper is to present a com-
prehensive literature review to highlight the benefits 
of adjunctive orthodontic treatment alone or in com-
bination with periodontal regenerative therapy, and 
to provide evidence that an interdisciplinary approach 
offers alternative options in the management of angu-
lar bony defects, as a result of periodontal, furcation 
and extraction events. 
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Objective: To investigate the applicability of Pont’s index for predicting maxillary and mandibular dental arch widths in a 
Pakistani population. 
Materials and methods: A Hirox digital stereomicroscope (SM) (HIROX KH7700 Japan) was used to construct digital models of 
fabricated plaster casts. Gender differences in the measured totals of the incisor widths, arch widths and expansion indices were 
evaluated. Pont’s correlations were computed between measured and predicted arch widths. An analysis of variance (ANOVA) 
was applied to determine the differences between arch length and arch perimeter groups. 
Results: Males had significantly larger mean values for the sums of the incisors, arch widths and expansion indices compared 
with females (p ≤ 0.05). There were significant differences observed between the large and small, average and small and the 
average and large arch length groups (p ≤ 0.05) in the maxilla, while a significant difference was observed only between 
the large and small arch length groups in the mandibular arch. Pont’s index predictions were consistently less than the actual 
interpremolar and intermolar arch widths for both genders. The dissimilarity in the predictions for interpremolar width averaged 
-4.33 mm for males and -4.21 mm for females while the intermolar width averages were -4.93 mm for males and -4.92 mm for 
females. 
Conclusion: The results indicated that Pont’s index should not be applied to the Pakistani population. Maxillary and mandibular 
arch length groups and arch perimeters should be carefully investigated before applying any prediction formulae.
(Aust Orthod J 2017; 33: 236-248)
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Introduction 

Assessments of dental arch size and shape are of 
considerable importance to orthodontists and a 
number of diagnostic and analytical indices have been 
developed to help forecast dental arch development 
and assist in treatment planning.1 A range of 
investigative indices is available for the determination 
of dental arch development.2 Extraction or non-
extraction treatment methods can be used for the 
management of various malocclusions and, although 
arch expansion is frequently advised, its stability has 
been questioned.3

Several expansion indices have been proposed to 
predict arch width.4-6 Correlations of mesiodistal 
widths of the maxillary incisors with arch width were 
reported originally by Pont,6 and the application of 
this correlation has seen a recent revival.7

Pont’s index was established in 1909 to predict 
maxillary dental arch width in the interpremolar 
and intermolar regions.6 Based on an ideal occlusion, 
the values of 80 and 64 were calculated for the 
premolar index and the molar index, respectively. 
Pont also prepared a prediction table from which 
ideal interpremolar and intermolar arch width could 
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Objective: To evaluate and compare the skeletal, dentoalveolar and soft tissue effects of two different alternate rapid maxillary 
expansion (RMEs) and constriction (Alt-RAMEC) procedures.
Material and methods: Thirty-two consecutive patients presenting with a skeletal Class III malocclusion were placed into two 
comparative groups. Group 1 consisted of 16 patients (5 females and 11 males; mean age: 11.45 ± 1.87 years) who had 
an Alt-RAMEC procedure for five weeks and Group 2 consisted of 16 patients (6 females and 10 males; mean age: 11.52 ± 
1.29 years) who had an Alt-RAMEC procedure for nine weeks. The parents of the patients were instructed to open the screw 
twice per day for one week and to close it twice per day for the following week (0.20 mm per turn). Nine angular and 20 linear 
cephalometric variables were measured.
Results: The groups were well matched in relation to patient gender distribution, chronological age and initial cephalometric 
values. Both Alt-RAMEC procedures showed similar effects with no statistically significant differences. The maxillae moved slightly 
forward and the mandible moved slightly downward, the changes of which caused an improvement in the maxillo-mandibular 
relationship in both groups. The overjet slightly increased and the overbite decreased in both groups. The upper lip moved slightly 
forward during the nine-week treatment Alt-RAMEC group.
Conclusion: Despite the favourable and similar effects of both procedures, neither seems to be sufficient for the complete 
correction of a skeletal Class III malocclusion.
(Aust Orthod J 2017; 33: 249-257)
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Introduction

A Class III malocclusion may be characterised by 
maxillary retrognathism, mandibular prognathism, 
protrusion of the maxillary dentition, retrusion of 
the mandibular dentition or a combination of these 
characteristics.1 The prevalence of the malocclusion is 
reported to be 1–5% in Caucasian populations,2 and 
as high as 16.7% in orthodontic populations.3

Rapid maxillary expansion (RME) is a recommended 
treatment option in conjunction with face-mask (FM) 
therapy for disrupting the circum-maxillary sutures 
and facilitating the skeletal advancement effects of 
the FM.4-7 Therefore, an RME is commonly placed 
and, following varying protocols, activated for 7–10 

days, even in patients presenting without maxillary 
constriction.8-10 However, previous authors11 have 
reported that the RME procedure failed to produce 
beneficial skeletal effects when combined with FM. 
In addition, there is still no agreement regarding the 
amount of RME activation necessary for adequate 
disarticulation of the maxilla.12 Wang et al.13 reported 
that 7 mm of RME activation was not adequate to 
quantitatively open all circum-maxillary sutures, 
while the amount of expansion should be at least 12–
15 mm according to Haas.14

Liou12 described a new protocol called ‘Alternate RME 
and Constrictions’ (Alt-RAMEC) that is sequentially 
opened 1 mm per day and closed 1 mm per day for 
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Background: This case report describes the orthodontic treatment of a 20 year-old female who presented with a severe anterior 
open bite, increased lower facial height and mandibular asymmetry. The patient was diagnosed with a Class I skeletal pattern 
but a Class III dental relationship, an anterior and unilateral posterior open bite, a canted posterior occlusal plane, a clockwise 
rotation and vertical growth pattern of the mandible incorporating a chin deviation to the right.
Aim: The aim of treatment was to correct identified adverse oral habits, improve the facial profile and mandibular asymmetry, 
provide a satisfactory occlusion and restore TMJ health, which could not be guaranteed.
Methods: An occlusal splint was used in the first stage of treatment to intrude the posterior teeth, eliminate the occlusal disturbance 
and control the adverse oral habits. Two micro-implant anchorage devices were placed on the buccal and lingual sides of the left 
buccal segment to further intrude the left posterior teeth. MEAW technology was used after aligning and levelling the teeth.
Results: Satisfactory overbite, overjet and molar relationships were obtained and the facial profile greatly improved after 
orthodontic treatment, the outcome of which was stable at 24 months’ review.
(Aust Orthod J 2017; 33: 258-267)
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Introduction

An anterior open bite, often combined with an 
increased lower facial height, is known to be a 
challenging orthodontic problem. Patients often 
suffer from masticatory dysfunction as well as 
disturbances of respiration and speech.1,2 Gingivitis 
due to mouth breathing and temporomandibular 
joint disease (TMD) due to a lack of proper anterior 
tooth guidance are common symptoms identified 
in these patients. A comprehensive collection of 
the patient’s information and a careful analysis 
of photographs, radiographic records and dental 
casts are crucial for successful treatment and long-
term stability. The treatment options available to 
manage a dental and functional open bite include 
headgear, multi-loop edgewise archwires (MEAW),3 
bite blocks, or functional appliances. However, 
a severe open bite caused by divergent growth of 

the maxilla and mandible or abnormal resorption 
of temporomandibular joint (TMJ) can only be 
corrected by orthodontic treatment combined with 
orthognathic surgery. Recently, the increasing use of 
micro-implant anchorage devices (MIAs) has been 
proved to be a promising and effective treatment 
alternative in patients with moderate or severe open 
bites. In many cases, patient profiles have been greatly 
improved without the risks of two-jaw surgery and the 
treatment outcomes have been shown to be stable.4,5

In the present case, the treatment is reported of a 20 
year-old female who suffered from an extensive open 
bite, a steep mandibular plane, chin deviation and 
TMD. A bite block was used to intrude the posterior 
teeth, relieve the dental disharmony and eliminate 
adverse oral habits. Subsequently, two MIAs were 
placed in the left maxillary posterior segment on the 
buccal and palatal sides to further intrude the molars. 
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The present case report outlines the interdisciplinary management of an adult patient presenting with advanced generalised 
periodontal attachment loss, an upper dental midline discrepancy following the previous extraction of the upper left central incisor, 
and significant lower arch crowding. The endodontic and periodontal condition was stabilised prior to the commencement of 
fixed appliance orthodontic treatment and subsequent prosthetic replacement of the upper left central incisor. Interdisciplinary 
management provided a functional occlusion and stability of the periodontal condition along with pleasing facial and smile 
aesthetics. 
(Aust Orthod J 2017; 33: 268-279)
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Introduction

Periodontally-affected patients may present and be 
affected by any combination of the following orth-
odontic issues: proclination of the maxillary anterior 
teeth, tooth rotation, over-eruption, migration, tooth 
loss, irregular interdental spacing and a traumatic oc-
clusion. Dental and occlusal changes generally result 
from diminished support as a result of the diseased 
periodontium.1-7 

It is critically important to identify patients who 
are susceptible to the more severe manifestations of 
periodontal disease and to control existing pathology 
prior to commencing orthodontic treatment.4 

Interdisciplinary teamwork is essential to diagnose, 
manage and plan the appropriate treatment for 
patients with significant periodontal attachment 
loss. Teamwork is also important in monitoring 
the periodontal health of patients throughout and 
following the course of orthodontic therapy.8 

Orthodontic therapy can play an integral role in 
the rehabilitation of the appearance and function of 
periodontally-compromised patients. A satisfactory 
long-term prognosis is possible if the patient is 
motivated and responds well to initial periodontal 

therapy. Periodontal health is a central requirement 
for any form of dental treatment. Excellent home care 
and professional maintenance visits are essential.4

Case report

Periodontal and endodontic diagnosis 

A 62-year-old female patient was referred by her general 
dentist to a specialist periodontist for assessment 
and treatment of her periodontal condition. The 
chief complaints were recent gingival abscesses, the 
potential for further tooth loss due to her periodontal 
disease and concern regarding her smile aesthetics. 
She had never been a smoker and was currently taking 
medication for high cholesterol levels. Her medical 
history was otherwise relatively uncomplicated. 
A comprehensive periodontal examination was 
performed and a panoramic radiograph was obtained 
(Figure 1). Generalised advanced gingival probing 
depths with associated bleeding were recorded 
throughout the dentition, with several involved 
areas also exhibiting suppuration. A comprehensive 
periodontal charting recorded bleeding on probing 
in 65.4% of the examined sites. Generalised grade 1  
tooth mobility was also evident. The 24 and 43 were 
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Introduction: Clinical practice encounters the unfortunate consequences of dental trauma. The avulsion of permanent teeth is seen 
in 0.5–3% of all dental traumatic injuries, and when re-implanted, a tooth can undergo ankylosis in the form of replacement 
resorption. When ankylosis of a maxillary incisor occurs in a pre-adolescent, the affected tooth gradually becomes infra-occluded 
with time, which results in severe local dentoalveolar disturbances in normal growth and development, along with aesthetic 
concerns that challenge orthodontic management. To achieve an ideal dental outcome, an interdisciplinary approach is often 
required.
Aim: To detail a case report of an infra-occluded ankylosed central incisor successfully treated with a single tooth osteotomy and 
distraction osteogenesis in conjunction with mechanotherapy to correct the osseous and gingival margins. 
Method: This combined orthodontic/surgical case report was completed in stages by (1) pre-surgical orthodontics to diverge 
the roots of the adjacent teeth from the surgical site, (2) a single tooth osteotomy followed by distraction osteogenesis, (3) post-
surgery orthodontics, and (4) retention. Consent and complete records were obtained, including pre-treatment photographs, 
radiographs and cephalometric superimpositions over an eight-year period from initial presentation until retention. 
Results: Distraction osteogenesis in combination with orthodontics successfully managed the dentoalveolar and soft tissue defect. 
If tooth replacement is eventually needed, donor site morbidity associated with conventional bone and soft tissue grafting 
procedures may be eliminated. 
Conclusion: This combined interdisciplinary treatment is an effective alternative to bony and soft tissue augmentation procedures 
that may not be as predictable in restoring vertical and horizontal osseous and soft tissue defects resulting from severe infra-
occlusion of anterior teeth.
(Aust Orthod J 2017; 33: 280-291)
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Introduction

Permanent tooth avulsion is seen in 0.5–3% of all 
dental traumatic injuries.1 Successful management 
of an avulsed permanent tooth is largely dependent 
upon minimising extra-oral root desiccation and the 
application of an appropriate splint.2 The sequelae3 of 
the replantation of avulsed teeth include: tooth loss, 
pulp necrosis, pulp canal obliteration, ankylosis,4 
root resorption, bone loss and periodontal defects.5 

Ankylosis is the result of a competitive healing and 
repair process of the damaged periodontal ligament 
and cementum in which there is progressive 
replacement by osseous tissue so that the root surface 
and alveolar bone fuse. Replacement resorption often 
follows ankylosis whereby the surrounding bone 
replaces the root dentine.6 

When ankylosis of a maxillary incisor occurs in a 
pre-adolescent, the affected tooth fails to erupt and  
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