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Support:  The SomnoDent codename ‘Freedom’ MADs were provided free 

of charge by SomnoMed Ltd (Australia). 

Especially in the supine sleeping position, it can be expected that mouth 
opening during sleep increases, thereby counteracting therapeutic efficacy. 
The tested MAD effectively alleviates such supine effect, showing even a 
statistically significant higher improvement in terms of decrease in 
AHI_supine as compared to the improvement in AHI_non-supine. 

Conclusions:  The results of this pilot study using a novel duo-block 

custom-made MAD aimed at limiting mouth opening during sleep, indicate 
a statistically significant improvement in: 

• overall AHI 
• AHI_supine  
• AHI_non-supine 
• Visual Analogue Scale for snoring 
• Epworth Sleepiness Scale score 

Discussion:  Patients titrated the MAD until resolution of subjective 

symptoms, by changing the strap length (Table 3).  

In some patients the straps showed an elongation at the time of checkup 
(Figure 1), thereby reducing the effective protrusion. When changing then 
the strap length to a shorter strap, there was some additional discomfort 
initially, that disappeared thereafter.  

In some patients, a deviation of the bipupillar plane by the strap was 
noted, without any adverse effects however as mentioned by the patient. 

Results:  The Wilcoxon signed-rank test showed that after 42 days, MAD treatment did result in a 

statistically significant decrease in AHI, in AHI_supine and in AHI_non-supine, in patients with moderate to 
severe OSA (Z = -3.920, p ≤ 0.001), as shown in Table 2. A paired Student t-test showed a significant 
improvement in VAS (p = 0.000008) and ESS (p = 0.002). 
The change in ∆ AHI_supine was significantly higher than in ∆ AHI_non-supine (Z = -3.771, with  p ≤ 0.001). 

Methods:  Patients (n=31) diagnosed with moderate to severe obstructive 

sleep apnea (OSA) on Type 1 polysomnography (PSG) at baseline with AHI ≥ 15 
events/hour sleep were consecutively included. Anthropometric and PSG-details 
as given in Table 1. 

Classic impressions and bite registrations in maximal comfortable protrusion 
(MCP) were made.  

A duo-block custom-made titratable MAD was fitted (SomnoDent Codename 
‘Freedom’, SomnoMed, Crows Nest, NSW, Australia) and titrated following 
changes in snoring and/or somnolence.  

Check-up of MAD efficacy was assessed with Type 3 portable sleep monitoring 
after 42 ± 17 days, measuring AHI with MAD.  

Statistical analysis was performed using Wilcoxon signed-rank tests for 
comparison of AHI at baseline (BL) versus post-treatment (PT) and for the delta 
AHI_supine versus delta AHI_non-supine. 

Aim:  The present study investigates the effect of a flexible counter-

balancing titration mechanism applied on a bi-block custom-made MAD, on 
its reduction in apnea-hypopnea index (AHI). 

Introduction:  Gravity and muscle relaxation might cause the mouth to 

open during sleep, risking to decrease the amount of protrusion during 
mandibular advancement device (MAD) treatment, depending on the design 
of the MAD.  Applying a connection mechanism in the MAD that could 
preserve protrusion while opening of the mouth occurs, could be 
advantageous in such circumstances, as has been proven using elastic bands.  
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table 3: 
titration (mm) 

n 
(29) 

MCP at fitting 
(%) 

-3 1 77 

-1 2 82, 90 

0 11 

1 6 65, 83, 84, 85, 85, 89 

2 4 56, 73, 81, 83 

3 4 62, 70, 79, 87 

5 1 81 

table 2: 
baseline (BL) data vs. post-treatment (PT) 

 
BL mean 

 
± SD 

 
PT mean 

 
± SD 

n 31 29 

age (years) 54 ± 11 54 ± 11 

male / female 25 / 6 23 / 6 

BMI (kg/m2) 27.1 ± 4.4 27.0 ± 4.2 

ODI 3% 11.0 ± 12.4 6.7 ± 6.8 

Visual Analogue Snoring scale (VAS) /10 6.3 ± 3.0 2.8 ± 2.1 

Epworth Sleepiness Score (ESS) /24 8.5 ± 5.5 6.5 ± 4.7 

AHI overall (events/h sleep) on PSG 33.1 ± 18.4 7.1 ± 4.5 

      AHI supine 53.5 ± 26.0 10.5 ± 11.2 

      AHI non-supine 22.2 ± 19.6 5.9 ± 4.2 

table 1: baseline data mean ± SD 

n 31 

age (years) 54 ± 11 

male / female 25 / 6 

BMI (kg/m2) 27.1 ± 4.4 

ODI 3% 11.0 ± 12.4 

Visual Analogue Snoring scale (VAS) /10 6.3 ± 3.0 

Epworth Sleepiness Score (ESS) /24 8.5 ± 5.5 

AHI overall (events/h sleep) on PSG 
(range 14 - 79 events/h sleep) 

33.1 ± 18.4 

      AHI supine 53.5 ± 26.0 

      AHI non-supine 22.2 ± 19.6 

figure 1: strap elongation 
following titration 

figure 2: deviation from 
bipupillar plane by the strap 
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Change in AHI using 'Freedom' MAD 


