
A growing body of clinical research has demonstrated that Narval CC is clinically  

effective at reducing apnea–hypopnea index (AHI), improving patient compliance, 

reducing daytime somnolence, reducing snoring and improving quality of life.

Geraads A et al. Rev Pneumol Clin 2010
• Overall AHI reduced by 56%
•  ESS (Epworth Sleepiness Scale) index decreased by 38% 

Dookun R et al. Sleep Med 2011
•  Narval CC demonstrated a high level of compliance at 82%
•  Narval significantly reduced overall TSS-measured snoring 

by 84%

Vecchierini MF et al. Sleep Med 2015
•  76% success rate in decreasing AHI by ≥ 50%

Vecchierini MF et al. Sleep Med 2008
• Overall AHI reduced by 51%
•  Narval demonstrated high level of compliance at 80%

Cheze L and Navailles B. ITBM-RBM 2006
•  Findings may imply an improved side effect  

and compliance profile in clinical practice for  
traction-based over compression-based devices
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Clinical Practice Guideline for  
the Treatment of Obstructive  
Sleep Apnea and Snoring  
with Oral Appliance Therapy:  
An Update for 20154

The clinical practice guideline update, jointly issued 
by AASM and AADSM, addresses the need for 
increased collaboration among multidisciplinary 
teams along the continuum of care.

Standard

•  “We recommend that sleep physicians consider 
prescription of oral appliances, rather than no 
treatment, for adult patients with obstructive sleep 
apnea who are intolerant of CPAP therapy or prefer 
alternate therapy.”

•  “We recommend that sleep physicians prescribe 
oral appliances, rather than no therapy, for adult 
patients who request treatment of primary snoring 
(without obstructive sleep apnea).”

Guideline

•  “When oral appliance therapy is prescribed by a 
sleep physician for an adult patient with obstructive 
sleep apnea, we suggest that a qualified dentist 
use a custom, titratable appliance over non-custom 
oral devices.” 

•  “We suggest that sleep physicians and qualified 
dentists instruct adult patients treated with oral 
appliances for obstructive sleep apnea to return for 
periodic office visits – as opposed to no follow-up – 
with a qualified dentist and a sleep physician.”

•  “We suggest that sleep physicians conduct  
follow-up sleep testing to improve or confirm 
treatment efficacy, rather than conduct follow-up 
without sleep testing, for patients fitted with  
oral appliances.”

•  “We suggest that qualified dentists provide 
oversight – rather than no follow-up – of oral 
appliance therapy in adult patients with obstructive 
sleep apnea, to survey for dental-related  
side effects or occlusal changes and reduce  
their incidence.” 

1 Peppard PE et al. Increased prevalence of sleep-disordered breathing in adults. Am J Epidemiol 2013;177(9):1006–14
2 Young T et al. Estimation of the clinically diagnosed proportion of sleep apnea syndrome in middle-aged men and women. Sleep 1997;20(9):705–706
3 Aarab G et al. Oral appliance therapy versus nasal continuous positive airway pressure in obstructive sleep apnea: a randomized, placebo-controlled trial. Respiration 2011;81:411–419
4 Ramar K 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(7):773-793.

Clinical evidence suggests that CPAP and MRD  
are equally effective and offer the same positive 
outcomes on sleepiness, quality of life, systolic or 
diastolic blood pressure and cognitive performance  
in patients with mild/moderate apnea.3 While  
CPAP remains the gold standard of care for OSA,  
it is important to include MRD as an additional  
mode of therapy in your practice to ensure efficacy  
and compliance are paramount. 

Due to the profound impact sleep apnea therapy can 
have on patients, ResMed is working with primary care 
physicians, dental clinicians and the sleep community 
to increase awareness of the need to screen for  
sleep apnea and to provide simple and effective 
treatment options.

Sleep apnea is recognized as a serious 

health problem that impacts nearly 1 in 

4 US adults.1 However, more than 85% 

remain undiagnosed and untreated.2

Treatments for sleep apnea include both 

continuous positive airway pressure 

(CPAP) and mandibular repositioning 

devices (MRD).3

MRD Therapy



A custom-made mandibular repositioning device for obstructive sleep apnoea-
hypopnoea syndrome: the ORCADES study

Vecchierini MF, Attali V, Collet JM, d’Ortho MP, El Chater P, Kerbrat JB, Leger D, Monaca C, Monteyrol PJ, Morin L, 
Mullens E, Pigearias B, Meurice JC for the ORCADES investigators.

Objectives: Mandibular repositioning devices (MRDs) are usually recommended as the first therapy option in patients 
with mild-to-moderate obstructive sleep apnoea (OSA). However, data on the long-term efficacy of MRDs are limited, 
not only in OSA patients who are noncompliant with continuous positive airway pressure (CPAP) but also in those with 
more severe OSA. The ORCADES study aimed to prospectively determine the long-term efficacy and tolerability of 
two custom-made Narval™ MRDs for obstructive sleep apnoea-hypopnoea syndrome (OSAHS) patients. The interim 
3- to 6-month data are reported.

Methods: Eligible patients had OSAHS and had refused or were noncompliant with prescribed CPAP. Outcome 
measurements after gradual mandibular advancement titration included: apnoea-hypopnoea index (AHI), oxygen 
saturation, sleepiness, symptoms, quality of life, side effects and compliance.

Results: A total of 369 patients were included. Overall, MRD treatment was successful (≥50% decrease in AHI) in 
76.2% of the participants; complete response (AHI <10/h) was achieved in 63.5%. Severe OSAHS was effectively 
treated (AHI <15/h) in about 60% of the participants; 38% had complete symptom resolution. Mandibular repositioning 
devices significantly decreased subjective sleepiness, eliminated symptoms and improved quality of life. They were 
well tolerated and compliance was excellent. Only 8% of the participants stopped MRD treatment due to side effects.

Conclusion: Custom-made Narval™ MRDs are effective for mild to severe OSA in patients who refuse or are 
noncompliant with CPAP. They are well tolerated and have excellent compliance.

Sleep Med 2015. doi: 10.1016/j.sleep.2015.05.020

CI 1.44–6.33; p = 0.0035); waist circumference (OR 0.97, 95% CI 0.94–
0.99; p = 0.0072); dental overbite (OR 1.22, 95% CI 1.03–1.45;
p = 0.022); maximal jaw protrusion (OR 1.18, 95% CI 1.03–1.35;
p = 0.015); and baseline AI (OR 0.97, 95% CI 0.95–0.99; p = 0.016).

There were also a number of significant univariate predictors of
complete response (AHI <10/h) during MRD therapy (Table 4). On
adjusted multivariate regression analysis, four factors were signif-
icant independent predictors of complete response: use of CAD/
CAM MRD (OR 2.99, 95% CI 1.42–6.29; p = 0.0039); baseline AI (OR
0.89, 95% CI 0.87–0.92; p < 0.0001); maximal jaw protrusion (OR 1.21,
95% CI 1.07–1.37; p = 0.0018); and baseline HI (OR 0.93, 95% CI 0.90–
0.95; p < 0.0001). Age, body mass index, and supine AHI were not
identified as predictive factors of MRD efficacy.

4. Discussion

This prospective observational study described the treatment of
369 patients with OSAHS and with an MRD. Although MRDs have
a place in the management of OSAHS, it is believed that, to date,
there are few comparative studies looking at the efficacy and tol-
erability of different oral appliances [23]. Available data suggest that
custom-made and adjustable devices are more effective than pre-

fabricated, fixed, thermoplastic appliances [24,25]. In the absence
of direct comparative trials, multiple factors can make comparing
data from different studies difficult, including: heterogeneity in
OSAHS severity, variety in MRD type, and use of varying treat-
ment success definitions [26].

This study had a number of strengths. These included its
multicentre real-life design, the large sample (369 participants), ob-
jective titration with PSG/PG at the end of final titration, re-
evaluation of suboptimal efficacy after optimisation of mandibular
advancement, and amultidisciplinary approach involving sleep phy-
sicians and sleep dental specialists. Primary and efficacy endpoints
were assessed in more than 90% of participants and the propor-
tion lost to follow-up was very low (<2%). In addition, the study
identified some predictive factors of efficacy and showed that MRD
therapy can be successful in some patients with severe OSAHS and/
or obesity.

Participants were carefully selected, based on oral conditions as
recommended by current guidelines. However, the proportion of
screened patients who were not selected by a dental specialist for
MRD therapy (15%) was lower than expected. Other data show that
MRD contraindications could be present in up to 34% of patients,
mainly due to dental problems [27]. Furthermore, participants in

Table 2
Changes in respiratory parameters from baseline to follow-up based on severity of obstructive sleep apnoea–hypopnoea syndrome in participants treated with a mandibu-
lar repositioning device.

OSAHS severity at baseline p (between-group
comparison)

Mild (n = 61) Moderate(n = 150) Severe (n = 158)

AHI, /h
Baseline 11.1 ± 2.8 22.5 ± 4.4 43.3 ± 12.3
Three months 4.0 ± 3.7* 7.1 ± 6.1* 17.9 ± 17.2*
Difference −7.0 ± 4.0 −15.1 ± 6.7 −25.0 ± 16.4 <0.0001

AI, /h
Baseline 4.4 ± 3.5 7.7 ± 6.4 20.7 ± 15.1
Three months 1.0 ± 1.6* 2.0 ± 3.5* 7.9 ± 13.3*
Difference −3.3 ± 3.5 −5.6 ± 5.9 −13.5 ± 15.4 <0.0001

HI, /h
Baseline 6.8 ± 3.4 14.8 ± 6.5 22.5 ± 11.5
Three months 2.9 ± 2.8* 5.1 ± 4.2* 10.1 ± 8.9*
Difference −3.8 ± 3.6 −9.6 ± 7.4 −11.4 ± 12.6 <0.0001

Supine AHI, /h
Baseline 20.2 ± 13.5 32.1 ± 17.5 49.4 ± 23.1
Three months 5.5 ± 5.7* 9.7 ± 10.7* 20.6 ± 23.4*
Difference −14.9 ± 12.5 −20.9 ± 18.3 −26.9 ± 29.0 0.011

Mean SpO2, %
Baseline 94.6 ± 1.7 93.9 ± 1.8 93.1 ± 2.1
Three months 94.6 ± 1.5 94.0 ± 1.8 93.5 ± 2.0
Difference −0.1 ± 1.6 0.1 ± 1.5 0.2 ± 2.1 NS

cAI, /h
Baseline 0.2 ± 0.4 0.4 ± 0.8 0.8 ± 1.6
Three months 0.2 ± 0.3 0.3 ± 1.1# 0.8 ± 2.6
Difference −0.04 ± 0.36 −0.03 ± 1.05 0.04 ± 2.9 NS

Nadir SpO2, %
Baseline 84.6 ± 6.0 82.3 ± 6.7 80.0 ± 8.6
Three months 86.9 ± 8.0* 84.9 ± 9.1* 83.5 ± 8.0**
Difference 2.1 ± 10.4 2.8 ± 10.0 3.5 ± 7.9 NS
TSpO2 <90%, min (median (Q1, Q3)) NS
Baseline 2 (0, 7) 6 (1, 17) 12.5 (2, 42.5)
Three months 0 (0, 1)*** 0.9 (0, 8)* 4.0 (0, 23)***

Difference −1 (−22.8, 1.5) −2 (−12, 0) −1 (−4, 0)
ODI, /h
Baseline 10.9 ± 8.3 16.3 ± 13.1 30.9 ± 21.1
Three months 4.4 ± 6.8* 8.2 ± 9.7* 14.2 ± 16.1*
Difference −5.9 ± 10.7 −8.6 ± 14.3 −15.4 ± 23.2 0.003

Values are mean ± standard deviation, unless stated otherwise.
AHI, apnoea–hypopnoea index; AI, apnoea index; cAI, central apnoea index; HI, hypopnoea index; mild, AHI 5/h to <15/h; moderate, AHI ≥15/h to <30/h; NS, not signifi-
cant; ODI, oxygen desaturation index; OSAHS, obstructive sleep apnoea–hypopnoea syndrome; severe, AHI ≥30/h; TSpO2 <90%, time with oxygen saturation <90%; SpO2,
oxygen saturation; Success, ≥ 50% decrease in AHI.
* p < 0.0001 vs baseline.
** p < 0.001 vs baseline.
*** p < 0.01 vs baseline.

# p < 0.05 vs baseline.
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Fig. 3. Mandibular repositioning device efficacy by 
obstructive sleep apnoea – hypopnoea syndrome 
severity at 3- to 6-month follow-up. AHI, apnoea –  
hypopnoea index; Success rate, percentage of 
patients with a ≥50% decrease in AHI from baseline 
to follow-up.



Efficacy and compliance of mandibular repositioning device in obstructive sleep 
apnea syndrome under a patient-driven protocol of care

Vecchierini MF, Léger D, Laaban JP, Putterman G, Figueredo M, Levy J, Vacher C, Monteyrol PJ, Philip P.

Objectives: To assess the efficacy and compliance of a traction-based mandibular repositioning device (MRD) for 
treatment of moderate to severe obstructive sleep apnea syndrome (OSAS) under a patient-driven protocol in a routine 
outpatient care setting.

Methods: Forty patients, 10 severe and 30 moderate OSAS sufferers (apnea–hypopnea index [AHI] >30 and between 
15 and 30, respectively), were enrolled by four sleep centers. Nocturnal polygraphy, quality of life, and quality of sleep 
questionnaires were used to measure the effect of treatment after 45 days.

Results: Thirty-five patients completed the study. Frequency of respiratory events, daytime sleepiness, snoring, patient 
assessment of sleep quality, specific short-form multipurpose health survey (SF-36) and the Pittsburgh Sleep Quality 
Index (PSQI) improved significantly with the MRD. Sixty percent of patients were ‘‘responders’’ (>50% decrease in 
AHI); 46% of patients were ‘‘full responders’’ (>50% decrease and AHI <10). Observance of treatment was high; 80% 
of patients wore the MRD every night. Side effects and patient complaints were minor and transitory. No serious side 
effects or cases of pathology aggravation were reported.

Conclusion: Efficacy on respiratory and somnolence parameters of this innovative traction-based MRD was validated 
under a simple protocol of care with response rates similar to those published in the literature. This study shows 
consistent significant improvement by the MRD in quality of life and quality of sleep parameters across several 
tests. Treatment with the MRD under a simple, patient-driven protocol of care with control of efficacy by nocturnal 
polygraphy is appropriate in routine outpatient practice for moderate OSAS patients.

Sleep Med 2008;9(7):762–9 

At day 21, patients were fitted with their custom-
made MRD. At that point, no patients requested mod-
ifications to the selected mandibular advancement but it
was necessary to make chair-side splint adjustments for
five patients.

Four patients required consultations to adjust the
advancement of the device; three of these received an
increase in advancement while one required a reduction
due to pain caused by the device. After these adjustments,
the average protrusion was 7 ± 2 mm which represented
78% of maximal mandibular advancement. Patients were
controlled with the device by nocturnal polygraphy on
average 45 days after the initial MRD fitting.

3.3. Study outcomes

A total of 21 out of 35 (60%) of patients were classi-
fied as responders (4 severe sufferers and 17 moderate),
of which 16 out of 35 (46%) were full responders. When
considering the full responders’ group, one patient was
severe and 15 were moderate, which represented a signif-
icant intra-group difference (p = 0.007 at v2 test).

Of the 14 out of 35 (40%) patients classified as non-
responders, six were severe and eight were moderate.
Non-responders showed on average a non-significant
improvement of AHI by 13 ± 25%. There was no case
of pathology aggravation as defined by an increase of
more than 10 in the AHI index.

3.4. Objective outcomes

Respiratory events improved significantly with the
MRD compared to baseline with an average AHI reduc-
tion of 51 ± 37% (Fig. 2). Patients with moderate OSAS
exhibited an average decrease in AHI of 57 ± 35%, from
20.7 ± 5.1 to 8.7 ± 6.8 (p < 0.001). In the 10 severe
OSAS patients, average AHI decreased by 33 ± 36%
from 56.9 ± 19 to 40.3 ± 25.7 (p < 0.05).

In the overall population, the average duration of
apnea and hypopnea events was reduced significantly
by the MRD, from 21 ± 7 to 18 ± 7 s for apnea and
from 25 ± 8 to 22 ± 5 s for hypopnea (p < 0.05 for
both).

A significant reduction was seen in the oxygen desat-
uration index (ODI), defined as the number of 3% or
more drop in pulse oximetric saturation (Sp02) per hour
of recording, from 26 ± 21 at baseline to 17 ± 19 at the
study end (p < 0.001), while minimal Sp02 increased sig-
nificantly from 78 ± 8 to 82 ± 7 (p < 0.05). There was no
significant difference in the time spent at Sp02<90%
(9 ± 16% of the time at baseline, falling to 7 ± 12% at
study end).

AHI: Apnea Hypopnea Index AI: Apnea Index 

HI: Hypopnea Index 
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Fig. 2. Respiratory events.

Table 1
Baseline data on study population

All (range) Responders Non-responders

No. of Patients 35 21 14
Sex 30(M)/5(F) 19(M)/2(F) 11(M)/3(F)
Age 56 ± 8 (34–72) 54 ± 9 58 ± 7 NS
Weight 84 ± 13 (50–109) 83 ± 11 85 ± 13 NS
BMI 28 ± 4 (20–40) 27 ± 3 29 ± 5 NS
Neck circumference 41 ± 3 40 ± 2 42 ± 4 NS
Waist circumference 98 ± 9 96 ± 7 101 ± 11 NS
AHI 31.1 ± 19.7 25.3 ± 11.9 39.6 ± 25.9 NS
Apnoea index 16.8 ± 19.8 11.4 ± 11.4 24.9 ± 26.7 NS
ODI 26 ± 21 21 ± 18 33 ± 25 NS
Snoring ep./h 24 ± 31 26 ± 37 18 ± 17 NS
Epworth score 11.1 ± 3.9 10.9 ± 3.5 11.3 ± 4.6 NS
Mean Sp02 93.4 ± 2.7 93.9 ± 2.1 92.7 ± 3.4 NS
Minimal Sp02 78.2 ± 7.8 78.1 ± 8.3 78.4 ± 7.2 NS

AHI, apnea hypopnea index; Sp02, pulse oximetric saturation; BMI, body mass index.

M.F. Vecchierini et al. / Sleep Medicine 9 (2008) 762–769 765

A significant reduction in patients’ snoring was
recorded, with the average number of snoring episodes
per hour falling from 24 ± 31 to 6 ± 11 (p < 0.01).

There was a significant reduction in subjective day-
time sleepiness; the average patient ESS fell from
11.1 ± 3.9 at baseline to 7.7 ± 4.6 (p < 0.001). There
was a significant reduction of the number of patients
with an ESS score P10 from baseline condition (65%)
to treated condition (35%) (p < 0.05).

Weight, arterial blood pressure and percentage of
obstructive versus central apneas were not affected by
the MRD treatment.

3.5. Quality of life and sleep assessment

The mental component score of the SF-36 was signif-
icantly improved from a score of 39 ± 12 at baseline to
46 ± 10 at study end (p < 0.01). Improvement relied on
three specific individual items: mental health, role emo-
tionals and social functioning (Fig. 3). There was no
improvement in the standardized physical component
score of SF-36 in the overall population.

Patients reported improvement on VAS for items
‘‘Sleep quality’’ (slept poorly/slept well) from 44 ± 27
to 66 ± 24 (p < 0.001) and ‘‘Vitality at wake up time’’
(felt sleepy at wake up time/felt refreshed at wake up
time) from 39 ± 26 to 57 ± 29 (p < 0.001). However,
no change was reported on the items ‘‘Time to go to
sleep’’ and ‘‘Perceived sleep duration’’.

PSQI results (Fig. 4) showed a significant decrease in
the following specific items: daytime dysfunction, sub-
jective sleep quality impairment and sleep disturbances
as well as in the overall PSQI score from 7.1 ± 3.8 to
5.1 ± 2.7 (p < 0.001). Overall improvements in subjec-
tive sleep parameters were corroborated by the Leeds
Sleep Questionnaire where the items ‘‘Behaviour follow-

ing wakefulness,’’ ‘‘Quality of sleep’’ and ‘‘Awakening
from sleep’’ showed respective improvements of
17 ± 14, 12 ± 16 and 9 ± 14.

3.6. Observance and tolerance

Observance of treatment was high (Fig. 5) with 80%
of patients wearing their MRD every night and 63% of
patients wearing it all night. Only two patients had an
observance that was unsatisfactory (less than 4 h per
night and less than 4 days per week).

Patient complaints were mostly minor and transitory,
with the most common morning complaints being
mouth pain in 43% of patients and TMJ pain (14%).

After removal of the MRD in the morning, mouth
pain ceased within 30 min in 75% of cases and TMJ pain
ceased within 30 min in 100% of recorded cases. Other

**  p < 0.01;  *  p < 0.05 

0

20

40

60

80

100

M
en

ta
l H

ea
lth

R
ol

e

E
m

ot
io

na
l

So
ci

al

fu
nc

tio
ni

ng

R
ol

e 
Ph

ys
ic

al

V
ita

lit
y

G
en

er
al

H
ea

lth

Pa
in

Baseline With Device

A
ve

ra
ge

 S
co

re
 

** ** *

Fig. 3. SF-36 scores on individual items.
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Fig. 4. PSQI scores.
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Fig. 5. Treatment observance.
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A significant reduction in patients’ snoring was
recorded, with the average number of snoring episodes
per hour falling from 24 ± 31 to 6 ± 11 (p < 0.01).

There was a significant reduction in subjective day-
time sleepiness; the average patient ESS fell from
11.1 ± 3.9 at baseline to 7.7 ± 4.6 (p < 0.001). There
was a significant reduction of the number of patients
with an ESS score P10 from baseline condition (65%)
to treated condition (35%) (p < 0.05).

Weight, arterial blood pressure and percentage of
obstructive versus central apneas were not affected by
the MRD treatment.

3.5. Quality of life and sleep assessment

The mental component score of the SF-36 was signif-
icantly improved from a score of 39 ± 12 at baseline to
46 ± 10 at study end (p < 0.01). Improvement relied on
three specific individual items: mental health, role emo-
tionals and social functioning (Fig. 3). There was no
improvement in the standardized physical component
score of SF-36 in the overall population.

Patients reported improvement on VAS for items
‘‘Sleep quality’’ (slept poorly/slept well) from 44 ± 27
to 66 ± 24 (p < 0.001) and ‘‘Vitality at wake up time’’
(felt sleepy at wake up time/felt refreshed at wake up
time) from 39 ± 26 to 57 ± 29 (p < 0.001). However,
no change was reported on the items ‘‘Time to go to
sleep’’ and ‘‘Perceived sleep duration’’.

PSQI results (Fig. 4) showed a significant decrease in
the following specific items: daytime dysfunction, sub-
jective sleep quality impairment and sleep disturbances
as well as in the overall PSQI score from 7.1 ± 3.8 to
5.1 ± 2.7 (p < 0.001). Overall improvements in subjec-
tive sleep parameters were corroborated by the Leeds
Sleep Questionnaire where the items ‘‘Behaviour follow-

ing wakefulness,’’ ‘‘Quality of sleep’’ and ‘‘Awakening
from sleep’’ showed respective improvements of
17 ± 14, 12 ± 16 and 9 ± 14.

3.6. Observance and tolerance

Observance of treatment was high (Fig. 5) with 80%
of patients wearing their MRD every night and 63% of
patients wearing it all night. Only two patients had an
observance that was unsatisfactory (less than 4 h per
night and less than 4 days per week).

Patient complaints were mostly minor and transitory,
with the most common morning complaints being
mouth pain in 43% of patients and TMJ pain (14%).

After removal of the MRD in the morning, mouth
pain ceased within 30 min in 75% of cases and TMJ pain
ceased within 30 min in 100% of recorded cases. Other

**  p < 0.01;  *  p < 0.05 
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Protrusion-based articulation 
e.g. Herbst-like Appliance

Tends to provoke mouth opening
when muscles are at rest

ITBM-RBM 2006;27(5–6):233–237. DOI: 10.1016/j.rbmret.2007.01.004

Impact on temporomandibular joint of two mandibular advancement device designs

Cheze L and Navailles B

Objectives: Understand mechanical forces applied on the temporo-mandibular joint by two different designs of 
mandibular advancement devices.

Methods and measurements: Rigid elements model of the temporo-mandibular joint, taking into account six muscles, 
was developed. A study is designed to compare traction based vs. compression based devices, with mandible in a  
10 mm protrusion position. Static equilibrium can be written as hyperstatic equations and resolution is obtained 
through numeric optimization of different criteria under constraints.

Results: For compression based device, equation results show that important strength is applied in the masseter and 
posterior temporal. As both muscles lift the mandible up, this implies mouth opening happens when these muscles 
are at rest. However, the traction based device enables 10 mm protrusion with minimal effort on these muscles. 
Additionally, joint contact strength is consistently less (10%) with traction based device than with compression  
based device.

Conclusion: This simple mechanical model enables comparison of mandibular advancement devices with different 
modes of action. The results found are consistent with the ones from literature. Findings on studied parameters 
(mouth opening, joint contact strength) may imply an improved side-effect and a compliance profile in clinical practice 
for traction-based over compression-based mechanisms.

Retention-based articulation
   e.g. Narval CC device

Tends to close mouth – counter rotation 
strength vector will counterbalance gravity  

Reprinted with permission from Elsevier: 9828
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First-line treatment of obstructive sleep apnea syndrome (OSAS) by custom-made 
mandibular advancement appliance: medium-term results. Prospective study by the 
General Hospital Pneumologists College (CPHG)

Geraads A, d’Athis P, Lerousseau L, Larzul JJ, Bénichou M, Guyonnaud C, Figueredo M, Steinbauer J, Bedicam JM, 
Martin F, Just N, Gonzalez G, Devin E, Veyer AS

Objectives: To demonstrate the efficacy and tolerance of present generation mandibular advancement devices in the 
first intention treatment for obstructive sleep apnea syndrome (OSAS), even when severe, after one year.

Methods: Between June 2006 and December 2007, 152 patients (male: 77%; age: 50.9±10.9 years; BMI: 26.3±3.6 
kg/m2; AHI: 25.5±13.9), without previous treatment, requesting management other than continuous positive pressure  
and dentally apt for a mandibular advancement device, were pre-included in a prospective one-year multicenter study 
(13 general hospitals).

Results: One hundred and twenty-nine patients were assessed at least once after fitting. The efficacy was noted as 
of day 90: the overall AHI fell from 24.8 to 10.8 (from 40.6 to 17.7 in the 40 patients with AHI>30) and the Epworth 
index decreased from 11.2 to 6.9 (12.8 to 8.1 for AHI>30). The AHI reduction was independent of gender, age, BMI 
and baseline AHI. The efficacy was maintained throughout the study period. Only eight patients withdrew for adverse 
events and seven for reasons of therapeutic failure.

Conclusion: Mandibular advancement devices proved effective in first intention, including severe OSAS. No predictive 
individual efficacy factors emerged.

Reprinted with permission from Elsevier: 9828
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18 month assessment of 54 patients referred for treatment of anti-social snoring  
(AHI ≤30/hr) with a custom mandibular repositioning device (MRD) 

Dr. Roy Dookun. Private Dental Practice, United Kingdom

Introduction and Objectives: 54 patients referred by ENT/Respiratory departments of Medical Specialist Group, 
Guernsey, Channel Islands, UK for treatment with novel, custom-made, adjustable, traction based MRD (ResMed 
Narval CC® MRD). Primary objective: evaluation of snoring reduction Secondary objective: effect on OSA-related 
symptoms, treatment compliance and side-effects.

Materials and Methods: Research conducted in private General Dental Practice in collaboration with ENTs/Respiratory 
physician according to best clinical practice, including symptomatic based appliance titration and regular communication 
with referring physician and patient’s General Medical Practitioner. All underwent initial polygraphy by referring 
physician to exclude severe OSAS.

Results: 39 patients (M:F ratio 1.6:1) completed the whole protocol. Averages: Age 51 years-sd ±11. Pre-treatment 
BMI 27.7 Pre-treatment AHI 11.8/hr After 18 months: Snoring measured by TSS reduced for all patients (11.8 (±3.2) to 
2.8 (±2.8)) Daytime somnolence measured by ESS reduced from 7.6 (±4.2) to 4.7 (±3.0) ESS reduced for 33 patients, 
marginally increased in 5 patients and in 5 remained unaltered. 16 patients with high ESS ≥10, ESS decreased from 
12.3 (±4.4) to 6.3 (±3.1). Most commonly reported OSA-related symptom was violent snoring which woke the patient 
from sleep (61%). This disappeared in 92%. Favourable effects on the frequency of witnessed apnoeas, choking during 
sleep, nocturia and morning headache were noticed. Treatment compliance high. Average reported appliance wear 6.3 
nights/week. 82% of patients wore the device every night. Side Effects: No detrimental effects upon TMJ detected. 
80% had no occlusal changes.

Conclusion: ResMed Narval CC® MRD effective both in terms of snoring and ESS reduction. Well tolerated with no 
impact on TMJ function and minimal impact upon occlusion.
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