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Literature
reviews

These reviews have been prepared by the orthodontic postgraduate students of the University of Western Australia, Perth, Australia 

Five-year postretention outcomes of three 
retention methods – a randomized controlled 
trial 

Tynelius GE, Petrén S, Bondemark L and Lilja-Karlander E

European Journal of Orthodontics 2015; 37: 345-53

Scope and aim: Orthodontists are able to align teeth 
to achieve optimum aesthetics and function, yet the 
ability to maintain teeth in these positions and prevent 
relapse continues to be a significant issue. Patients do 
not wish to wear retainers in the long-term yet desire 
their teeth to remain straight for life. Most of the 
existing knowledge about long-term retention comes 
from retrospective studies, and only a few short-term 
randomised prospective studies are currently available. 
A Cochrane review by Littlewood and colleagues in 
2006 concluded that there was insufficient research 
data on which to base retention in clinical practice. 
This RCT study from Sweden aimed to evaluate 
and compare the effects of three different retention 
strategies on countering orthodontic treatment relapse 
at least five years post retention. 

Materials and methods: The study was a randomised, 
prospective and single centre controlled trial involving 
49 patients (33 girls and 16 boys) who had been 
referred to an orthodontic clinic in the National 
Health Service in Ystad, Sweden. The patients had 
a Class I molar relationship with space deficiencies 
in both jaws and all had been treatment planned 
for extraction of four premolars followed by fixed 
straight-wire appliances in both arches. Patients were 
randomised to one of three retention methods: 

1) A removable vacuum-formed retainer in the 
maxilla and a fixed retainer of 0.7 mm spring hard 
wire bonded to the canines in the mandibular 
arch (V-CTC group). 

2) A vacuum formed retainer in the maxilla 

combined with stripping of the mandibular 
anterior teeth (V-S group).

3) A prefabricated positioner (P group).

V-CTC and V-S groups were instructed to wear their 
vacuum-formed retainer for 22–24 hours per day for 
two days and nights and then at night for 12 months. 
The P group was instructed to wear the positioner for 
30 minutes during the day and during sleep for 12 
months. In the second year of retention patients were 
asked to wear their retainers on alternate nights. 

Dental casts were measured at four time periods: 
before treatment (T0), at the completion of treatment 
when the retainers were fitted (T1), two years later 
when the retention appliance was removed (T2) and 
five or more years out of retention (T3).

Variables measured included Little’s irregularity index 
(LII), intercanine width, intermolar width, arch 
length, overbite and overjet. Sample size calculation 
was determined based on a significance level of 
0.05 and power of 80 percent to detect a clinically 
meaningful difference of 2.0 mm of the LII. This 
required at least 16 patients in each group. 

Results and discussion: The results of the study 
indicated that after five years or more out of retention, 
all three retention methods provided good long-term 
clinical stability. There were no significant inter-group 
differences related to LII in the maxilla at all time 
points. In the mandible during the retention phase 
of T1–T2, there was a small but significantly higher 
mean LII in the P group compared to the V-CTC 
group: 2.1 versus 0.9 mm. After five years or more 
out of retention, there was a small but significantly 
higher LII in the P group than the V-S group: 3.4 
versus 2.0 mm. The authors concluded that small 
but not clinically significant movements of teeth 
occurred and therefore any of the three methods can 
be recommended in patients with space deficiency in 
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both arches when treatment involves the extraction 
of four premolars followed by fixed straight-wire 
appliances. 

Critical appraisal: Overall, this was a well designed 
and executed study that contributes to the knowledge 
on retention strategies, evaluating the effectiveness of 
the three retention options in Class I extraction cases.

A few limitations should be acknowledged. Firstly, 
there was a significant drop-out rate as 82 patients 
initially fulfilled the inclusion criteria and 75 agreed to 
participate but 26 failed to complete the trial. While 
the authors correctly identified that they had sufficient 
sample size with the 49 patients, it introduced an 
element of bias as the 26 patients may have affected 
the results.

As the authors acknowledged, being a single center 
trial with patients with a Class I malocclusion all 
treated with four premolar extractions, care must be 
taken not to over-generalise the results. For patients 
who are treated for other malocclusions, for example 
non-extraction or in Class II or III camouflage cases 
in which arches may be expanded and teeth placed in 
less stable compensated positions, different retention 
strategies may need to be considered. Moreover, the 
focus of the study was on incisor irregularity but this 
is not necessarily the yardstick for success in all cases. 
A patient with an impacted canine in the palate may 
judge success by the retrieval of that tooth and its 
alignment in the arch and be less concerned by mild 
irregularity. For other patients, incisor irregularity may 
be a significant issue and 2.0–3.0 mm of irregularity 
post retention may be deemed a failure of treatment.

Conclusion: While studies can assist in determining 
effective retention options, care should be taken not to 
generalise for the needs of every patient who presents 
in the clinic. How a patient and clinician measures 
success needs to be identified early in the diagnostic 
process and retention strategies customised with the 
objective of maintaining patient goals achieved during 
treatment. 

Richard Lee

Dental changes from 22 to 43 years of age: 
are they different in individuals with high 
versus low mandibular plane angle? 

Bondevik O, Espeland L and Stenvik A

European Journal of Orthodontics 2015; 37: 367-72

Scope: The dentition is reported to undergo enormous 
changes with advancing age. These changes can occur 
in all three planes of space. It is important for the 
orthodontist to appreciate these age-related changes 
when considering retention strategies, particularly for 
those patients who have undergone treatment before 
the completion of adolescent growth. In addition, 
continuous vertical growth may result in either open 
bite tendencies or deep bites. Moreover, complex 
rotations of jaws may result in differential eruption 
of teeth, which might affect the stability of treated 
dentition.

Facial height and form has been shown to have an 
impact on dental arch dimensional changes. It is 
imperative and important to understand whether age-
related dental changes differ in high and low angle 
patients. 

Materials and methods: This longitudinal study 
selected a group of dental students in their early 20s 
– 16 low angle and 10 high angle individuals based 
on lateral cephalograms (SN-mandibular plane) – to 
assess age-related dental changes over two decades. 
These individuals were recalled 10 and 20 years 
following graduation to assess changes in dental 
characteristics using study models. One examiner 
assessed the radiographs and models on two occasions 
with electronic calipers. 

Results and discussion: A number of shortcomings in 
the methodology of this study are evident, such as the 
small sample size, unequal distribution of high angle 
and low angle individuals and lack of reporting of 
gender balance and history of orthodontic treatment or 
periodontal problems. Moreover, the sample consisted 
of dental students and later dentists, who do not 
necessarily represent the general population because 
of increased dental awareness and maintenance of 
their dentition.

The average mandibular plane angle should have 
been obtained by considering standard racial norms 
rather than measuring the mean value of the selected 
group, and there was little need to take follow-up 
radiographs as predictions were based on pretreatment 
characteristics.

Conclusions: The results of this study revealed 
predictable findings in the long-term in that both 
lower intercanine width and arch depth reduced 
with advancing age – but it was revealing that the 
findings occurred irrespective of the facial divergency. 
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Crowding increased in both groups with time. 
Interestingly, overjet had increased more in high angle 
cases and decreased in low angle cases during the study 
period, and lower anterior arch depth reduced more 
in the low angle group. These findings emphasise the 
need for long-term retention strategies.

Kavindi Karunanayake

A prospective randomized clinical trial into 
the capacity of a toothpaste containing 
NovaMin to prevent white spot lesions and 
gingivitis during orthodontic treatment 

Hoffman DA, Clark AE, Rody WJ Jr, McGorray SP and 

Wheeler TT 

Progress in Orthodontics 2015; 16: 25 

Scope and aim: The prevention of white spot lesions 
and gingivitis during orthodontic treatment when full 
fixed appliances are utilised continues to be a challenge 
for practitioners. Historically, the application of 
fluoride has been advocated for the treatment of white 
spot lesions due to its capacity to facilitate enamel 
remineralisation and inhibit enamel demineralisation. 
Recently, a product containing 5% calcium sodium 
phosphosilicate bioactive glass (NovaMin) has been 
shown to reduce gingivitis. 

Materials and methods: The authors of this in vivo 
study investigated whether the use of a dentifrice 
(ReNewTM) containing 5000 ppm NaF and NovaMin 
reduces the formation of white spot lesions and 
gingivitis in orthodontic patients. The study was a 
prospective, double-blind, randomised clinical trial. 
Forty-eight patients undergoing full fixed appliance 
orthodontic treatment were enrolled in the study and 
divided into two groups; the experimental group (24 
patients) received ReNewTM for brushing; the control 
group (24 patients) received CrestTM for brushing, 
which contains 0.15% fluoride. At base line, all 
patients received professional dental cleaning and oral 
hygiene instruction, reinforced on a monthly basis. 

Results and discussion: The anterior teeth of the 
patients were assessed at baseline, three months and 
six months for enamel decalcification, gingival health, 
plaque levels and plaque bacterial counts. Following 
parametric and non-parametric analysis there were 
no differences between the ReNewTM group and 
the CrestTM group with regard to white spot lesions, 
gingival health, plaque levels and plaque bacterial 

counts (p > 0.05). The ReNewTM group demonstrated 
a trend towards improvement in gingival health at 
three months which was not sustained at six months. 
The CrestTM group demonstrated a trend towards 
improvement in white spot lesions at three months 
which was not sustained at six months. With regard 
to compliance no difference was found between the 
groups. From this in vivo study, it may therefore be 
concluded that the use of a NovaMin containing 
dentifrice (ReNewTM) does not significantly improve 
the prevention of white spot lesions or gingivitis in 
comparison to use of a standard fluoride containing 
dentifrice (CrestTM). 

Importantly, the impact of the Hawthorne effect 
upon the control group cannot be excluded from 
the presented results. Further, as the progression of 
gingivitis and demineralisation is not linear, more 
frequent assessment of indices (< three months) has 
the capacity to reveal differences between groups not 
apparent in the present study. 

Conclusions: Future studies assessing the effectiveness 
of dentifrices containing differing concentrations of 
fluoride to reverse white spot lesions are warranted, 
as high concentrations of fluoride, as contained in 
ReNewTM, facilitate surface enamel remineralisation 
which can therefore inhibit subsurface remineralisa-
tion needed to reverse white spot lesions. Further, 
future in vivo studies comparing the effectiveness 
of fluoride containing dentifrices and dentifrices 
containing CPP-ACP are warranted on the basis of 
the reported remineralising capacity of CPP-ACP in 
vitro.

Stephen Naoum

Comparison of two maxillary protraction 
protocols: tooth-borne versus bone-anchored 
protraction facemask treatment 

Ngan P, Wilmes B, Drescher D, Martin C, Weaver B and 

Gunel E

Progress in Orthodontics 2015; 16: 26

Scope and aim: Patients with Class III malocclusions 
often present with a degree of maxillary retrognathism. 
For decades, clinicians have made attempts to modify 
the size and position of the underdeveloped maxilla 
in a growing individual. There have been numerous 
biomechanical methods to try to enhance these 
changes, and a protraction facemask in conjunction 
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with a tooth-borne palatal expansion (RPE) has 
been advocated. More recently, skeletal anchorage 
has been utilised with the goal of enhancing results 
and minimising the side effects created by maxillary 
expansion and protraction. However, although studies 
have shown that early treatment can modify the 
transverse and antero-posterior position of the maxilla 
in the short-term, the question remains as to whether 
these changes can be maintained in the long-term. 

Materials and methods: In this retrospective study, 
Ngan and colleagues compared the skeletal and 
dentoalveolar changes between two types of treatment 
protocols in patients with a Class III skeletal 
relationship – a tooth-borne rapid palatal expansion 
(RPE) with protraction facemask, and Hybrid Hyrax 
bone-anchored RPE appliance with protraction 
facemask, which the authors claimed would minimise 
side effects. 

It was assumed that the sample consisted of different 
racial groups treated in different environments, despite 
the fact that this was not clearly stated. Furthermore, 
the inclusion criteria for patient selection did not 
quantify the severity of the malocclusion, and 
pretreatment equivalence was not pre-determined 
statistically. In addition, there is variation in the 
pretreatment mean for the two groups, which may 
in fact confound the final results comparing the two 
types of appliances. For instance, the group using the 
tooth-borne protraction facemask had larger vertical 

mean values compared to the group using the bone-
borne protraction facemask. 

Results and discussion: The study results showed that 
side effects such as excessive forward movement of 
maxillary molars and incisors, downward movement 
of the maxilla and clockwise rotation of the mandible 
were minimised when two mini-implants were added 
to the Hybrid Hyrax RPE. However, using skeletal 
anchorage in a growing child can restrict the maxillary 
vertical development as the device is anchored to the 
alveolus. In many circumstances in which patients 
present with a maxillary deficiency, the goal may 
be to increase the vertical dimension. This needs 
to be considered with the backward rotation of the 
mandible, which may result in relapse changes. 

Conclusion: There were minimal side effects shown 
in the bone-borne facemask group especially in 
the vertical dimension. However, the tooth-borne 
facemask group began treatment with larger vertical 
mean values; therefore, a vertical growth pattern 
would most likely be continued. In addition, the 
group using skeletal anchorage would be less likely to 
have vertical changes, particularly in the maxilla due to 
a reduction of alveolar development. Considering all 
factors, it may be concluded that the skeletal changes 
were similar in both groups. More importantly, the 
data presented was unable to answer the fundamental 
question of whether the changes are sustainable in the 
long-term. 

Fabiana Petrykowski


