Editorial

Kate Sutherland,  1 Oyku Dalci2
Oral appliances, of the mandibular
advancement device (MAD) variety, are an
effective treatment for obstructive sleep
apnoea (OSA). In recent years, non-inferiority of MAD compared with continuous
positive airway pressure (CPAP) in
controlling important short-term health
outcomes, like blood pressure, has been
demonstrated, despite residual mild OSA
on MAD treatment.1 2 This equivalent
effectiveness is potentially attributable to
greater usage and treatment preference for
MAD over CPAP which counteracts any
inferior efficacy.2
It is well recognised that Apnoea Hypopnea Index (AHI) changes with MAD
vary from individual to individual, with
some patients achieving major improvement or resolution of OSA, and others
left with varying degrees of residual OSA.3
This uncertainty around therapeutic efficacy remains a clinical barrier. Therefore,
MADs are generally reserved for secondline therapy in the event of CPAP failure,
or preferentially for less severe and/or
less obese patients who respond better on
average, although these characteristics are
of low accuracy in predicting MAD therapeutic response.3 Despite years of interest
in clinical prediction tools for MAD treatment outcomes, current methods either
lack verifiable utility or feasibility for
routine clinical use.4
The success of MAD therapy also
depends on clinical expertise and
follow-up and quality of the oral device
itself. There are numerous device options
which vary in sophistication and customisation. The current guideline for
MAD therapy recommend a customised,
titratable (allowing adjustment to level
of mandibular protrusion) device, over
a non-custom device.5 However, this is
1

Department of Respiratory and Sleep Medicine, Center
for Sleep Health and Research, Royal North Shore
Hospital, St Leonards, New South Wales, Australia
2
Discipline of Orthodontics and Paediatric Dentistry,
School of Dentistry, University of Sydney, Dental
Hospital, Sydney Local Health District, Sydney, New
South Wales, Australia
Correspondence to Dr Kate Sutherland, Center for
Sleep Health and Research, Department of Respiratory
and Sleep Medicine, Royal North Shore Hospital, St
Leonards, NSW 2065, Australia;
kate.sutherland@sydney.edu.a u

a guideline only, due to limited device
comparison trials. For customised MADs,
titratable devices have been shown to
have better efficacy than fixed, non-adjustable devices.6 Several studies report
clear benefits of customised devices over
non-customised options.7–9 However,
the drawback of customisation is greater
financial outlay and optimisation time,
which ultimately may not produce the
desired outcome in treatment response.
Non-customised or ‘boil and bite’
devices are prefabricated thermoplastic
devices which soften on submersion in
boiling water to allow the user to impress
their teeth, with the impression setting
as it cools. These devices are significantly cheaper, particularly as they can
be applied outside of dental supervision.
Previous studies of various thermoplastic
devices with customised comparators have
shown lower response rates.7 9 10 Others
have found no difference in AHI reduction
compared with customised devices, but
worse side effects or retention issues with
the thermoplastic devices.8 11 Meta-analysis of three cross-over trials found
customised MADs produce better efficacy, quality of life improvement and are
preferred over thermoplastic MADs.12
In this issue of Thorax, Pepin and
colleagues present a parallel group, non-inferiority trial of two titratable devices:
one thermoplastic and one customised
acrylic.13 The study recruited CPAP
treatment failures or refusers who were
non-obese (body mass index <30 kgm2)
with moderate–severe OSA (AHI >15).
In per protocol analysis, a 1.9% difference
in response rates between devices was
reported, well within the preset non-inferiority margin of a 20% difference
between groups. There were significantly
more dropouts for those randomised to
the thermoplastic device, and assuming
dropouts were non-responders this difference increases to 11.2%, although still
within the 20% non-inferiority margin.
There was also no difference in a range of
largely subjective health outcomes (sleepiness, snoring, health-related quality of
life).
In terms of treatment response in
this trial, a fairly liberal definition was
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adopted: either a 50% reduction in AHI
from baseline or treatment AHI<10
events/hour. Without a dual requirement
for a percentage reduction and meeting an
AHI threshold, some marginal improvements could be classified as response. For
example, a 50% AHI reduction could still
leave a participant with moderate OSA,
conversely with a pretreatment AHI of
15, only a 34% AHI reduction is required
to drop below 10 and be classified as a
responder. Despite this liberal response
definition, the overall response rate for
the customised MAD in this study was
51.7%. The study methods state a clinical consensus of a 20% non-inferiority
margin for response rate between devices
being meaningful, based on an expected
response rate of 75%. In previous studies
specifically in severe patients with OSA
(AHI>30), a titratable MAD produced a
post-treatment AHI <10 in 60.1%6 and
by a liberal response definition of >50%
AHI reduction, a 70% response rate.3
Therefore, it would seem the response
rate of the comparator customised MAD,
encompassing both these response definitions, might be a little low in comparison
to the literature, particularly as participants were not obese, with only moderate
OSA severity on average. Therefore,
potential limitations in comparing performance to other customised devices must
be considered.
This thermoplastic MAD appears to
have been relatively well tolerated for the
2-month period. Although thermoplastic
devices are significantly cheaper, if patients
stop using them, then they are likely not
cost-effective. In the current study, the
side effect profiles differed, with more
complaints of discomfort, excessive salivation and gag reflex with the thermoplastic
MAD, although side effect improvement
was reported at 2 months. In a previous study
of thermoplastic MAD use after 6 months,
the main complaint of non-users compared
with users was ‘ill-fitting’, with ‘uncomfortable’ the most frequent reason for stopping
3 months post-purchase, although 82.9% of
those continuing with the device reported
usage >3 nights/week.14 Side effects,
compliance and efficacy of MADs may
change over time. The present study was
conducted over a 2-month period and next
steps would be to know what happens over
longer periods of use of the thermoplastic
MAD. Self-reported usage was significantly
better for the customised MAD group in
this study; however, reported usage of the
thermoplastic device was 5.76 nights/week
for 5.2 hours/night.
The American Academy of Dental Sleep
Medicine advises that qualified dentists
   629

Thorax: first published as 10.1136/thoraxjnl-2019-213366 on 3 May 2019. Downloaded from http://thorax.bmj.com/ on August 8, 2022 by guest. Protected by copyright.

Fake it till you custom-make it: a noninferior thermoplastic mandibular
advancement device?

Editorial

630

is another step towards this. As material technology and design innovation
in MAD devices continue to evolve, it is
important to make these comparisons and
revisit the concepts behind current clinical
guidelines. The field of sleep medicine is
evolving to recognise the heterogeneity of
OSA and the need for personalised medicine approaches17 18 and thermoplastic
devices could have a role in the decision
for customised MAD therapy. Cheaper
and effective thermoplastic alternatives
could make MAD therapy more accessible
and address short-term therapeutic needs.
However, possible long-term side effects
due to poorer fit and material properties need to be thoroughly investigated.
Since these devices are marketed directly
to patients, there is the risk of patients
with insufficient teeth and periodontal or
temporomandibular disease using them,
which would have detrimental effects on
the teeth and the jaw joints. However,
under dental supervision, this study shows
short-term non-inferiority in efficacy rates
to a customised comparator with good
reported usage in that time frame.
Funding The authors have not declared a specific
grant for this research from any funding agency in the
public, commercial or not-for-profit sectors.
Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Commissioned;
externally peer reviewed.
© Author(s) (or their employer(s)) 2019. No commercial
re-use. See rights and permissions. Published by BMJ.

To cite Sutherland K, Dalci O. Thorax
2019;74:629–630.
Accepted 10 April 2019
Published Online First 3 May 2019

►► http://dx.doi.org/10.1136/thoraxjnl-2018-212726

Thorax 2019;74:629–630.
doi:10.1136/thoraxjnl-2019-213366

References

1 Bratton DJ, Gaisl T, Wons AM, et al. CPAP vs
mandibular advancement devices and blood pressure
in patients with obstructive sleep apnea: a systematic
review and meta-analysis. JAMA 2015;314:2280–93.

2 Phillips CL, Grunstein RR, Darendeliler MA, et al.
Health outcomes of continuous positive airway
pressure versus oral appliance treatment for
obstructive sleep apnea: a randomized controlled trial.
Am J Respir Crit Care Med 2013;187:879–87.
3 Sutherland K, Takaya H, Qian J, et al. Oral appliance
treatment response and polysomnographic phenotypes
of obstructive sleep apnea. J Clin Sleep Med
2015;11:861–8.
4 Okuno K, Pliska BT, Hamoda M, et al. Prediction of
oral appliance treatment outcomes in obstructive
sleep apnea: a systematic review. Sleep Med Rev
2016;30:25–33.
5 Ramar K, Dort LC, Katz SG, et al. Clinical practice
guideline for the treatment of obstructive sleep apnea
and snoring with oral appliance therapy: an update for
2015. J Clin Sleep Med 2015;11:773–827.
6 Lettieri CJ, Paolino N, Eliasson AH, et al. Comparison
of adjustable and fixed oral Appliances for the
treatment of obstructive sleep apnea. J Clin Sleep Med
2011;7:439–45.
7 Johal A, Haria P, Manek S, et al. Ready-Made versus
custom-made mandibular repositioning devices in
sleep apnea: a randomized clinical trial. J Clin Sleep
Med 2017;13:175–82.
8 Quinnell TG, Bennett M, Jordan J, et al. A crossover
randomised controlled trial of oral mandibular
advancement devices for obstructive sleep apnoeahypopnoea (TOMADO). Thorax 2014;69:938–45.
9 Vanderveken OM, Devolder A, Marklund M, et al.
Comparison of a custom-made and a thermoplastic
oral appliance for the treatment of mild sleep apnea.
Am J Respir Crit Care Med 2008;178:197–202.
10 Friedman M, Hamilton C, Samuelson CG, et al.
Compliance and efficacy of titratable thermoplastic
versus custom mandibular advancement devices.
Otolaryngol Head Neck Surg 2012;147:379–86.
11 Gagnadoux F, Nguyen X-L, Le Vaillant M, et al.
Comparison of titrable thermoplastic versus custommade mandibular advancement device for the
treatment of obstructive sleep apnoea. Respir Med
2017;131:35–42.
12 Johal A, Agha B. Ready-made versus custom-made
mandibular advancement appliances in obstructive
sleep apnea: a systematic review and meta-analysis. J
Sleep Res 2018;27:e12660.
13 Pepin JL, Raymond N, Lacaze O, et al. Heat-moulded
vs custom-made mandibular advancemetn devices for
obstructive sleep apnoea: a randomised non-inferiority
trial. Thorax 2019;74:667–74.
14 Tsuda H, Almeida FR, Masumi S-ichi, Masumi S,
et al. Side effects of boil and bite type oral appliance
therapy in sleep apnea patients. Sleep Breath
2010;14:227–32.
15 Ngiam J, Balasubramaniam R, Darendeliler MA, et al.
Clinical guidelines for oral appliance therapy in the
treatment of snoring and obstructive sleep apnoea.
Aust Dent J 2013;58:408–19.
16 Petit F-X, Pépin J-L, Bettega G, et al. Mandibular
advancement devices: rate of contraindications in 100
consecutive obstructive sleep apnea patients. Am J
Respir Crit Care Med 2002;166:274–8.
17 Lim DC, Sutherland K, Cistulli PA, et al. P4 medicine
approach to obstructive sleep apnoea. Respirology
2017;22:849–60.
18 Sutherland K, Kairaitis K, Yee BJ, et al. From CPAP
to tailored therapy for obstructive sleep apnoea.
Multidiscip Respir Med 2018;13.

Sutherland K, Dalci O. Thorax July 2019 Vol 74 No 7

Thorax: first published as 10.1136/thoraxjnl-2019-213366 on 3 May 2019. Downloaded from http://thorax.bmj.com/ on August 8, 2022 by guest. Protected by copyright.

provide MAD therapy and monitor patients
for side effects or occlusal changes.5 The
most important concern with thermoplastic devices becoming popular is the
elimination of a dental check to assess suitability for MAD therapy. Patients should
have sufficient healthy teeth in both dental
arches (including implants) to retain the
device and be free of periodontal and
temporomandibular disease.15 A study of
MAD contraindications in patients with
OSA reported a rate of 34% of OSA, with
around 16% of patients needing dental or
periodontal care before using the MAD,
and another 16% required close supervision and follow-up to avoid exacerbation
of pre-existing problems.16 If patients buy
these appliances directly online, they may
have contraindications they are not aware
of, resulting in increased rate of side effects
and lack of information about possible
short-term and long-term risks potentially
arising from device use. Under the current
study protocol, a dentist administered and
titrated the thermoplastic device, and it is
important to appreciate that implementation without dental supervision may not
produce equivalent outcomes. Bypassing
dental review could be viewed as another
cost saving but leaves patients with OSA at
risk of adverse outcomes and complicating
ongoing care.
One unknown from this trial, due to
the parallel group design, is whether this
thermoplastic device is able to accurately
indicate the treatment outcome if graduating to a customised MAD. To date,
cross-over trials which performed polysomnography on both customised and
thermoplastic MAD in the same patients,
have not found concordance in responses
between the two devices.9 12 This has
suggested that thermoplastic devices are
not suited as a prediction tool for customised MAD success. This would be a highly
desirable use of a cheaper, thermoplastic
device. It could be that this appliance has
better success in mimicking the response
to a customised device since it is titratable,
but unfortunately this cannot be answered
from the study design.
There is a wide range of MAD available from thermoplastic to customisable,
but relatively few comparative studies
of their performance, the current study

