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shown significant deterioration in corrected 
tooth rotations, lower incisor alignment and 
overjet in only four weeks when retention 
appliances were not used following ortho-
dontic movement.2

Unwanted tooth movements after treat-
ment can also occur as a result of normal 
age changes, even in patients who have not 
had orthodontic treatment. This deteriora-
tion in the alignment of their teeth is due 
to changes in the soft tissue pressures and 
skeletal structures around the dentition. 
These soft tissue changes and minor ongo-
ing growth can be regarded as a part of the 
normal ageing process and are unpredict-
able. Retainers are therefore indicated not 
only to resist the tendency of teeth to return 
to their pre-treatment positions following 
orthodontic tooth movement, but also to 
resist unwanted long-term age changes. 

In most orthodontic cases, retainers are 
therefore an essential part of orthodontic 
treatment. There is no evidence to suggest 
that the retention regimen for adults should 
differ from that used for adolescent patients, 
providing the periodontal supporting tis-
sues are normal. Post-retention outcomes 
in adults have been shown to be at least 
as stable as those in adolescents in rela-
tion to midline alignment, overjet, overbite, 
molar relationship and incisor alignment.3,4 

There are a small number of occlusal prob-
lems for which retention is not required. For 
example, after correction of posterior and 
anterior crossbites, the incisor overbite and 
posterior intercuspation may be adequate for 

INTRODUCTION
Orthodontic retention is the final stage of 
orthodontic treatment and aims to maintain 
the teeth in their corrected positions after the 
completion of orthodontic tooth movement. 
Teeth have a tendency to return towards their 
initial positions due to tension in periodontal 
fibres, particularly those around the necks of 
the teeth (inter-dental and dento-gingival 
fibres). The quality of the final occlusion will 
also affect the stability of the orthodontic 
outcome, with unwanted displacing occlusal 
contacts potentially leading to unfavourable 
changes in tooth position. Sound orthodon-
tic treatment planning and the achievement 
of appropriate occlusal and soft tissue treat-
ment goals can help to minimise orthodon-
tic relapse. Nevertheless, some degree of 
relapse is almost inevitable unless a suitable 
retention protocol is put in place following 
removal of active appliances. Unfortunately, 
patient compliance often decreases as ortho-
dontic treatment progresses1 and poor com-
pliance with retention appliances can often 
undermine the improvements achieved dur-
ing treatment. An experimental study has 

Retention is necessary following orthodontic treatment to prevent relapse of the final occlusal outcome. Relapse can occur 
as a result of forces from the periodontal fibres around the teeth which tend to pull the teeth back towards their pre-
treatment positions, and also from deflecting occlusal contacts if the final occlusion is less than ideal. Age changes, in the 
form of ongoing dentofacial growth, as well as changes in the surrounding soft tissues, can also affect the stability of the 
orthodontic outcome. It is therefore essential that orthodontists, patients and their general dental practitioners understand 
the importance of wearing retainers after orthodontic treatment. This article will update the reader on the different types 
of removable and fixed retainers, including their indications, duration of wear, and how they should be managed in order 
to minimise any unwanted effects on oral health and orthodontic outcomes. The key roles that the general dental practi-
tioner can play in supporting their patients wearing orthodontic retainers are also emphasised.

maintaining the correction, and as a result 
no retention is necessary.5

The general dental practitioner (GDP) 
has an important role to play in reinforc-
ing the importance of good retainer wear 
for patients who have completed orthodontic 
treatment. By supporting the advice given by 
the orthodontist, the GDP can help ensure 
that their patients achieve maximum gain 
from their treatment. The GDP also has a 
key role in helping the patient to maintain 
good dental health while wearing retainers 
(Fig. 1). If retainers are to be worn on a long-
term basis then the patient will benefit from 
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• Describes the factors that influence 
stability following orthodontic treatment.

• Explains the rationale and evidence for 
orthodontic retention and the various 
types of orthodontic retainers.

• Outlines how general dental practitioners 
can support their patients wearing 
orthodontic retainers.
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• Informing potential orthodontic patients that 
wearing retainers after orthodontics is an 
essential part of orthodontic treatment.

• Reinforcing the need for patients to wear  
their retainers as advised and how to look  
after them.

• At dental ‘check-up’ appointments, ensuring 
that patients are adhering to their retention 
regime.

• Adjustment, repair or replacement of remov-
able retainers and ensuring that they still fit 
well. (Responsibility for the replacement or 
repair may depend on whether the patient 
remains under care of the orthodontist who 
completed the treatment).

• For patients wearing bonded retainers, check-
ing that retainers are still intact, bonded and  
that the patient is maintaining good oral 
hygiene around them. Fractured or de-bonded 
retainers should be repaired (with appropriate 
advice if required).

Fig. 1  Roles of the general dental practitioner 
in orthodontic retention
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input from both the orthodontist who fitted 
the retainers, and the patient’s GDP.

WHAT THE PATIENT  
NEEDS TO KNOW
It is important that as part of the informed 
consent process, patients are made aware 
of the limitations of orthodontic treatment 
and the need for retention. Relapse is unpre-
dictable but likely, and patients should only 
undergo orthodontics if they are willing and 
capable of following the prescribed reten-
tion regimen following active treatment. 
The orthodontist should explain the patient’s 
long-term responsibilities for the retention 
phase of their treatment, and the patient 
must be prepared to accept these responsi-
bilities. Written information is often help-
ful when working through these issues with 
patients.

TYPES OF RETAINERS
Retainers can be broadly classified as either 
fixed or removable. As their name sug-
gests, removable retainers can be removed 
by patients allowing them to clean fully 
around the teeth and to wear them on a part-
time basis if indicated. However, there are 
some situations when retainers are required 
24  hours a day every day to reduce the 
chances of relapse and in these situations 
a fixed retainer is usually required (Fig. 2). 
These situations will be discussed in more 
detail later in the article.

Removable vacuum  
formed retainers
Vacuum formed retainers (VFRs) are rela-
tively inexpensive and can be quickly fabri-
cated on the same day as appliance removal 
(Fig. 3). They are the retainers most com-
monly used by orthodontists in the UK and 
Ireland6 and are also becoming more popu-
lar in the USA.7 VFRs are discreet and are 
well accepted by patients from an aesthetic 
and comfort perspective.8–11 There is also 
evidence that VFRs are more cost-effective 
and better at retaining the alignment of the 
anterior teeth than Hawley-type retainers 
although the sizes of the differences are 
small.8,12 They can be modified to produce 
minor active tooth movements if required 
and prosthetic teeth can be incorporated 
in cases with hypodontia. Full posterior 
occlusal coverage, including the most dis-
tal molars, is advisable in order to reduce 
the risk of over-eruption of these teeth dur-
ing retention.13 It is important to remind 
patients not to eat or drink with the vacuum-
formed retainers in place. This is a particu-
lar concern if the patient drinks cariogenic 
drinks with the vacuum-formed retainer in  
place (Fig. 4).

Removable retainers with a  
wire labial bow (Hawley and  
Begg type retainers)
These types of retainers are robust and, 
unlike VFRs, Begg and Hawley retainers 
can be worn when eating without becoming 
damaged. Hawley retainers (Fig. 5) have the 
advantage of facilitating posterior occlusal 
settling during retention.14 However this is 
of less importance if good posterior inter-
cuspation has been established by the time 
of appliance removal. The labial bow can be 
modified to accomplish simple active tooth 
movements if required and an anterior bite 
plane can be incorporated to help retain cor-
rected deep overbites.

Fixed bonded retainers  
(smooth wire, flexible  
spiral/multi-strand wire)
There are several designs of fixed retainer. A 
multi-strand wire bonded to all six anterior 
teeth or a sandblasted round stainless steel 
wire bonded only to the canines is the most 
commonly used (Fig. 6). Fixed retainers are 
discreet and reduce the demands on patient 
compliance. However, they are associated 
with a significant long-term failure rate. One 
study reported that a third of patients experi-
enced retainer failure within 30 months15 with 
de-bonding from at least one tooth in 22% of 
patients, and 17% having total retainer loss. 
Fracture of the retainer wire was uncommon, 
with less than 1% of patients having this type 
of failure. Particular care is required when 
placing upper bonded retainers to minimise 
occlusal contacts with the opposing lower 
teeth as such contacts have been shown to 
increase failure rates. A composite with high 
filler content is preferred to improve resist-
ance to wear.

Calculus and plaque deposition is greater 
than with removable retainers16 and con-
cerns exist about the impact of fixed 
bonded retainers on long-term dental health. 
However, a review reported that studies com-
pleted up to 8.5 years after fixed retainers 
were placed have found no deleterious effect 
on the adjacent hard and soft tissues.17 
Nevertheless, meticulous attention to detail 
is required when placing fixed retainers to 
avoid contact with the gingival tissues by the 
bonding material. Figure 6 shows an exam-
ple of a bonded retainer demonstrating that 
the composite should be placed to cover the 
wire, but ensuring there is no interference 
in the inter-dental space to allow cleaning. 
Any excess composite should be removed 
with a tungsten carbide bur. It is important 
to show patients how to look after their 
bonded retainers and to maintain excellent 
oral hygiene around them. The use of small 
inter-dental brushes or superfloss may be 

a useful adjunct to tooth brushing to help 
maintain excellent oral hygiene around 
bonded retainers (Fig. 7).

Since some patients wearing fixed retainers 
will be required to wear them indefinitely, the 
GDP has an important role to play in ensur-
ing that the dental tissues adjacent to the 
fixed retainers remain healthy. When patients 

• After orthodontic space closure in spaced 
dentitions.

• After substantial changes in the anteroposte-
rior position of the lower labial segment.

• After alignment of severely rotated teeth.

• After alignment of teeth with compromised 
periodontal support.

• After correction of an increased overjet, but 
when the lips remain incompetent.

• Where orthodontics has resulted in improved 
aesthetics, but with a compromised occlusion.

Fig. 2  Indications for fixed (bonded) retainers

Fig. 3  A vacuum-formed retainer. Coverage of 
the most distal molars is essential to prevent 
over-eruption

Fig. 4  Extensive damage to the dentition in 
a patient with a high cariogenic drink intake 
when wearing a vacuum-formed retainer full-
time (courtesy of Jo Birdsall)

Fig. 5  Upper and lower Hawley retainers
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attend for their regular dental check-ups with 
their GDP, their fixed retainers should be care-
fully inspected, particularly the integrity of the 
composite attachment to the enamel surface. 
Repair of most bonded retainer failures can 
readily be achieved by the GDP using con-
ventional light cured composite and bonding 
agent. In order to obtain ideal bonding condi-
tions for re-bonding fixed retainers, it is rec-
ommended that the bonding site is clean and 
dry but also free of old composite remnants.18 
It is also important to remove any pellicle on 
the teeth before etching. This can be achieved 
using a tungsten carbide bur or intra-oral 
sandblaster. In cases where the wire has frac-
tured, the retainer has completely de-bonded, 
or where relapse has occurred, advice should 
be sought from the patient’s orthodontist as a 
decision will need to be made on whether to 
replace or remove the retainer.

Dual retention
Some orthodontists will prescribe ‘dual 
retention’, when a patient wears bonded 
retainers with the addition of removable 

retainers overnight. If the bonded retainer 
fails, the teeth can be held in position by the 
removable retainer until the bonded retainer 
can either be replaced or repaired.

DURATION OF  
ORTHODONTIC RETENTION
In current orthodontic practice, consider-
able variation exists in the duration of the 
retention period used. This reflects a num-
ber of factors including the preference of 
the orthodontist, the variability of occlusal, 
skeletal and soft tissue relationships, as well 
as the paucity of well-controlled scientific 
studies.19 A survey carried out in the UK dur-
ing the 1990s found that the most commonly 
used retention period was 12 months.20 This 
approach appears reasonable in the light of 
histological studies which have shown that 
the supra-crestal periodontal fibres remain 
stretched and displaced for more than seven 
months after the cessation of orthodontic 
tooth movement.21,22 However, even with 
retention periods exceeding this duration, 
changes in tooth position frequently occur 
in the long term.23,24 Nevertheless, it is known 
that variations in the duration and intensity of 
removable retainer wear are clinically accept-
able. Although a Cochrane review carried out 
in 2006 concluded that there was insufficient 
research data on which to base clinical prac-
tice on retention,25 further randomised clinical 
trials have been published since then. Two 
studies examining the use of vacuum formed 
retainers26,27 and one study with Hawley 
retainers28 have found that part-time wear 
for a year is as effective in maintaining the 
treatment outcome as a combination of full 
time followed by part-time wear.

In view of the practical and ethical barriers 
to carrying out randomised studies of all of the 
possible retention regimens, it is unlikely that 
an accepted definitive recommended duration 
for retention will be established. Furthermore, 
the wide variation in the severity and com-
plexity of patients’ malocclusions and their 
orthodontic treatment also militate against 
establishing a ‘one size fits all’ approach to 
retention. Current good orthodontic practice 
is that a patient‘s individual retention regi-
men should be based on an assessment of the 
specific factors which are known to be more 
likely to relapse. In particular, the decision 
to recommend prolonged or indefinite reten-
tion (usually with fixed retainers) is based on 
consideration of the factors detailed below.

Lower incisor alignment
Increases in lower incisor irregularity are 
common following orthodontic treatment 
(Fig. 8). Similar changes occur in untreated 
subjects and are now accepted to be nor-
mal rather than exceptional occurrences. A 

number of studies have confirmed that lower 
incisor irregularity usually increases during 
the second, third and fourth decades of life 
in untreated subjects as well as those who 
have had previous orthodontic treatment fol-
lowed by retention.23,24 The greatest changes 
in untreated occlusions occur before the age 
of 18 years and it is known that most change 
will have taken place by the middle of the 
third decade.29–31 This period corresponds to 
the age-range during which most orthodon-
tic treatment is carried out and further com-
plicates the planning of retention.

As the supra-crestal periodontal fibres 
take the longest amount of time to reorgan-
ise, prolonged retention of corrected tooth 
rotations can be helpful in reducing relapse. 
Crowded incisor teeth often have rotations 
before treatment, and retention of these teeth 
should be planned for towards the end of the 
active appliance phase of treatment.

Long-term or indefinite retention may 
reduce the risk of developing lower incisor 
irregularity following orthodontic treatment. 
Nevertheless, it is unclear what duration of 
retention is adequate to prevent lower incisor 
crowding. However, retention period in excess 
of eight years with fixed bonded retainers have 
been shown to result in better maintenance 
of lower incisor alignment than other studies 
which reported shorter retention times.17

An important factor to consider when plan-
ning retention is the patient’s expectations of 
the stability of their lower incisor alignment. 
If a patient is unwilling to accept the risk of 
deterioration in lower incisor alignment fol-
lowing orthodontic treatment then long-term 
retention should be considered.

Changes in the antero-posterior 
position of the lower incisors during 
orthodontic treatment
Changes in the antero-posterior position 
of the lower incisors during orthodontic 
treatment are known to be unstable with 
a tendency for the lower incisors to return 
towards their pre-treatment position after 
retention is discontinued. This can result 
in deterioration of the alignment of lower 
incisors. Many orthodontists therefore work 
to the principle of avoiding proclination 
or advancement of the lower incisors dur-
ing treatment if at all possible, although 
small changes of 1–2 mm may be stable.32 
It has been recommended that long-term or 
indefinite retention should be used follow-
ing any intentional or unintentional antero-
posterior change in lower incisor position 
of more than this small amount. However, 
a significant clinical concern is the use of 
fixed retainers in situations where teeth 
have been moved to unstable positions due 
to poor treatment planning.

Fig. 6  Multi-strand wire lower bonded 
retainer

Fig. 7  Using SuperFloss to clean inter-
dentally with a bonded retainer

Fig. 8  Lower incisor relapse
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Patients with a history of periodon-
tal disease or root resorption
Orthodontic patients with previously treated 
severe periodontal disease and those with 
root resorption or crestal bone loss have 
an increased risk of deterioration of tooth 
alignment following treatment.33 Permanent 
retention is advisable in these cases. For 
those with previous minimum to moderate 
severity periodontal disease, a more routine 
retention protocol can be used.34

Spaced dentitions
Permanent retention is recommended fol-
lowing orthodontic closure of generalised 
spacing or a midline diastema in an other-
wise normal occlusion.35

Compromised orthodontic outcomes
As part of the informed consent process, 
patients may be offered orthodontic treat-
ment aimed at achieving a compromised 
result. This approach, which may address the 
patient’s key aesthetic complaints without 
achieving a perfect occlusion, has recently 
been referred to as ‘short-term’ orthodon-
tics.36 Although this may reduce the length 
of treatment and the financial and treat-
ment demands on the patient, final occlusal 
outcomes can be less than ideal, the relapse 
potential greater, and fixed retainers may 
therefore be indicated.

ADJUNCTIVE TECHNIQUES
These are soft additional soft tissue or hard 
tissue procedures that can be undertaken to 
reduce the risk of relapse.

Pericision, sometimes called supra-crestal 
circumferential fibreotomy, is a soft tissue 
procedure that aims to cut the periodontal 
fibres around the neck of the teeth (dento-
gingival and inter-dental fibres). These fibres 
have the tendency to pull the teeth back 
towards their original position, particularly 
teeth that were initially rotated.37 It is a sim-
ple procedure undertaken under local anaes-
thetic and requires no periodontal dressing 
after the procedure.

Interproximal reduction, sometimes known 
as re-proximation, is a hard tissue procedure 
that aims to remove small amounts of enamel 
mesio-distally. This can help to reduce the 
likelihood of relapse.38 It is not clear why it 
reduces the relapse, but it may be due to flat-
tening of inter-dental contacts, increasing the 
stability between adjacent teeth.

CONCLUSIONS
• Long-term age changes in skeletal and 

soft tissues surrounding the teeth mean 
that relapse after orthodontic treatment 
is unpredictable, but likely.

• As it is difficult to predict which cases 

will relapse, every case should be treated 
on the basis that it has the potential 
to relapse and long-term or life-long 
retention may be required.

• Patients should only proceed with 
orthodontic treatment if they are 
prepared to wear retainers.

• Removable retainers allow the patient to 
remove them to maintain oral hygiene, 
but their success depends on long-term 
compliance.

• In some situations bonded retainers are 
required as full-time retention is necessary. 
The patient must maintain excellent oral 
hygiene around the bonded retainers to 
reduce the chance of dental disease.

• The GDP has important roles in 
orthodontic retention. These include 
informing patients that they will need to 
wear retainers after orthodontic treatment; 
motivating patients to continue wearing 
their retainers during the retention period; 
monitoring and if necessary replacing or 
repairing retainers; and liaising with the 
orthodontist as required.

• There remains a need for further 
randomised clinical trials to evaluate the 
use of different types of retainers and 
retention protocols.
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