
The ‘lifespan’ of mandibular repositioning appliances
John A. Ho-A-Yun*1 and Paul R. Sharma2

Introduction

Sleep disordered breathing (SDB) has many 
forms and causes. In its obstructive form it 
covers a spectrum of respiratory function 
from uninhibited breathing, through snoring, 
to frank choking episodes. Obstructive sleep 
apnoea/hypopnoea syndrome (OSAHS) 
occurs during sleep when there is a partial 
(hypopnoea) or complete (apnoea) blockage 
in the airway of a sufferer. OSAHS is estimated 
to affect 3–7% of males and 2–5% of females.1

Sleep arousal may be below the threshold 
of consciousness and can lead to uncontrolled 
daytime sleepiness, poor concentration, 
diminished cognitive function, mood changes, 
reduced quality of life and relationship 
problems.2 There are associations between 
OSAHS and vascular conditions, with 
sufferers showing significant improvement 
in blood pressure when optimal treatment is 
carried out.3 Males with severe OSAHS have 
approximately a threefold increase in risk from 
fatal or non-fatal vascular incidents.4 However, 
a causal link with vascular incidents such as 
myocardial infarction and stroke still awaits 
clarification.

Direct management aims to maintain upper 
airway patency. Mandibular repositioning 
appliances (MRAs) aim to achieve this, mainly 
at the oropharyngeal level, by positioning the 
mandible and tongue forwards The use of 
continuous positive airway pressure (CPAP), 

which uses air to maintain patency, is the first 
line or ‘gold standard’ treatment.5 MRAs are 
used where patients experience symptom-free 
snoring and/or mild to moderate OSAHS. 
In more severe OSAHS cases they are an 
adequate second line treatment where CPAP 
is not tolerated.6 Management is anticipated 
to be lifelong.

The orthodontic department at the Victoria 
Hospital, Kirkcaldy provides a Scotland-
wide service for the provision of mandibular 
repositioning devices (MRAs). These are 
provided strictly on referral, with a medical 
diagnosis and management plan for disruptive 
snoring and/or OSAHS. It is imperative that 
appropriate diagnosis and planning is made by 
a suitably qualified medical practitioner before 
MRA provision. It is possible for MRAs to 
reduce overt snoring symptoms but mask the 
signs of obstructive sleep apnoea/hypopnoea 
syndrome.
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Provides the first known estimate 
of thermoplastic mandibular 
repositioning appliance ‘lifespan’ and 
sets a benchmark for this.

Suggests patients can expect on 
average, 3 years between replacement 
of a thermoplastic mandibular 
repositioning appliance.

Indicates that these appliances do 
not seem to increase the frequency 
of TMJ issues or bruxism beyond 
comparable patient populations.

Collates the most common reasons for 
appliance replacement.

Key points
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‘How long will this appliance last?’ is a 
common question. Commercial manufacturers 
give various estimates from three to 24 months 
for off-the-shelf devices, to an eight-year 
warranty for a custom-made metal device.7 
NHS online previously indicated an 18-month 
lifespan but gave no reference to any related 
evidence or material/design type.8 This now 
appears to have been withdrawn and there 
would seem to be a paucity of published 
evidence directly addressing this issue.8,9

The issue of side effects with particular 
regard to temporomandibular joint 
dysfunction (TMJD), in all its guises, and 
bruxism, are of concern due to the mode 
of action of an MRA. Studies report a wide 
range of detectable TMJD frequency in the 
general population (20–75%).10 The estimates 
for those under treatment for OSAHS with 
an appliance vary: 0–5.5%, to 37%.11,12 These 
wide ranges may be explained by the relative 
sensitivities of the diagnostic techniques 
employed, particularly for research purposes. 
The percentage frequency for bruxism 
has rather more concordant estimates: 8% 
and 12.8% during sleep.13,14 Changes to the 
occlusal relationship of the dentition have 
been estimated over longer periods (mean 7.4 
years) but there was no mention as to whether 
patients had considered these changes to be 
unfavourable.15

Aims and objectives

Estimate the replacement rate of MRAs using 
this as a proxy for ‘lifespan’ and record the 
most common reasons for replacement in 
order to: set initial benchmarks; assess service 
demand and variables which may increase 
frequency of replacement; and aid patient 

communication. Another objective was to 
assess the level of TMJD and bruxism in the 
study population.

Sample

Sample frame: all patients attending MRA 
clinics from the start of April 2016 to the 
end of June 2016 were potential candidates 
for inclusion. Subsequently, those who were 
medically (re)referred for a replacement MRA 
were included for audit. This yielded a sample 
of 60 patients with 76 replacement appliances, 
all made within the departmental laboratory. 
There were no exclusions.

Methods

Prospective observational study as part of 
service evaluation. Data were collected from 
all patients to have replacement MRAs at time 
of attendance:
• Time between replacements in months
• Demographic data: age, gender
• Medical diagnosis of OSAHS versus 

snoring only
• Reasons for replacement in patient’s own 

words, these were collated with similar 
descriptors then categorised

• Sel f-reported current  appl iance 
effectiveness

• Appliance design
• Self-reported temporomandibular joint 

dysfunction with palpation, where 
appropriate

• Self-reported bruxism.

Data were entered into a Microsoft Excel 
worksheet and descriptive statistics were 
generated.

Results

Sixty patients were (re)referred in the time 
period for replacement appliances. This 
equates to 20 returners per month. Fourteen 
had records available to record multiple 
attendances, thus the total number of 
appliances was 76. The mean replacement rate 
was 36.7 months (range: 4–216). Demographic 
data indicated a male to female ratio of 2:1; 
mean male age of 54.1, range 29–79; mean 
female age of 53.6, range 34–73. Exactly half the 
attendees had a medical diagnosis of OSAHS 
with almost no difference in replacement rate 
versus snorers (Table 1).

From the patient descriptions of their 
current MRA, eight categories were generated 
to highlight the reasons for replacement 
(Table 2). Of the 14 patients who had previous 
replacements, half reported the same reason. 
The maximum number of replacements 
recorded for a single patient was three. MRAs 
were reported as still being effective in 54% of 
the sample.

The majority of appliances for replacement 
(91% n  =  69) were of a thermoplastic 
monobloc design. Seven patients had different 
materials or designs with one patient replacing 
an ineffective over-the-counter chin-strap 
device. All were replaced with a custom-made 
thermoplastic monobloc MRA (ctmMRA), 
with one exception which utilised a Herbst 
style CoCr design (this was eventually replaced 
with a ctmMRA).

The period prevalence of self-reported 
TMJD was 6.7% (n = 4); two patients reported 
a pre-existing TMJD condition and two had a 
diagnosis of OSAHS. The period prevalence of 
self-reported bruxism was 5% (n = 3).

Discussion

The demographics of the returning 
patients demonstrated a higher male ratio, 
approximately in line with epidemiological 
estimates of OHSAS sufferers.1 To determine 
the actual lifespan of these appliances is possible 
but would require intra-oral telemetry. The 

Collated categories MRA condition Fit Effectiveness Breakage Comfort Loss Dogs Other

Number 25 19 10 8 4 4 4 2

Months (mean) 47 26.4 26.4 30.8 47.8 75 21.3 23.5

Example patient 
descriptors

Tatty; unpleasant; 
worn out

Slack; ill-fitting; 
distorted

Not working; less 
effective Split; broken Rubbing; gagging Patient request

Table 2  Collated categories, descriptors and replacement rate in months

Diagnosis, TMJD and bruxism OSAHS Snoring TMJD Bruxism

Number 30 30 4 4

Months (mean) 36.5 37 27 27.3

Table 1  Medical diagnosis, self-reported issues and replacement rate in month
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presumption that MRAs are worn every night 
is erroneous but how much value telemetry 
would provide to service provision or patient 
experience is debatable. It is contended that a 
mean three-year replacement rate is entirely 
reasonable given the materials used, and is a 
pragmatic proxy for lifespan.

The most common reasons for seeking a 
replacement are related to patients’ perceptions 
of the appliance condition, followed by its fit. 
The ctmMRA is made from polyvinyl acetate-
ethylene and is susceptible to staining, abrasion 
from teeth and brushes/dentifrice. Warping 
over time reduces the close fit of the appliance; 
in turn this adversely affects retention. There 
is, however, no material currently available 
which provides the balance of longevity, 
comfort and ease of use and manufacture. For 
a small minority of patients, the condition of 
the appliance did not seem to be an issue and 
only loss triggered a replacement request.

Paradoxically, just over half the returning 
patients reported that their MRA was still 
working; other drivers for replacement such 
as the condition of the device are perceived 
as almost equally important in triggering 
a replacement request. Treatment was not 
refused on the grounds that the current device 
was still effective. Patients were encouraged to 
use all devices either until ineffective and/or as 
a spare, with the expectation that this would 
extend time between attendances.

There was insufficient data to allow 
comparison between differing designs and 
materials for MRAs. Anyone seeking such a 
device will find a myriad of appliance designs 
purporting to be of help (Fig  1 and Fig 2). 
Currently the most effective material and 
design combination would appear to be the 
custom-made thermoplastic monobloc.16 In 
terms of patient preference, in a crossover 
randomised clinical trial, almost all patients 
reverted to a monobloc design versus a Herbst-
style articulated appliance.17 A recent review 
confirms the lack of ‘robust’ evidence between 
appliance designs.18

TMJD is susceptible to the effects of 
definition and diagnostic techniques. 
Durham, for example, reports rates of 
detection of up to 75%, but that only 2–4% 
of patients attend for treatment.11 In this 
population we would be unable to justify 
additional diagnostic measures such as 
radiographs on the basis of screening out 
putative but asymptomatic TMJD. The 
levels of reported TMJD and bruxism in 
this study appear to be comparable with 

published estimates in analogous populations: 
TMJD ~ 19% prevalence at baseline, reducing 
to 8.4% at 1.13 years after initiating device 
wear; 3.5% mean annual incidence.19,20 
Bruxing prevalence is estimated at 8% (self-
reported).13 MRAs do not raise the frequency 
of TMJD in the SDB population and do not 
seem to in this study population.19 TMJD is 
associated more with the severity of OHSAS 
and other factors.20 Bruxism did not coexist 
with TMJD in any patient in this study. Both 
TMJD and bruxism were associated with a 
drop-off in mean time between replacements: 
27 and 27.3 months, respectively, versus 

mean, however the numbers involved here 
may be too few to draw definitive conclusions.

Differences in occlusal relationships were not 
considered, as there were too many potential 
confounding factors to derive valid results. 
Potential confounders are: amount of actual 
versus reported usage; magnitude of protrusion; 
magnitude of opening; design type/material; age 
of patient; and starting occlusal relationships. 
Further research in this area would need to 
control for these and indicate whether this 
was of material concern to patients, and to 
what degree. It was not within the remit of this 
evaluation to explore MRA efficacy.

Fig. 2  ‘Herbst’ style MRA

Fig. 1  Custom-made thermoplastic monobloc MRA
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