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2-years follow-up results of ORCADES study:  
long-term mandibular repositioning device therapy in patients treated for Obstructive Sleep Apnea
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ORCADES is the largest long-term prospective multicentre cohort study in progress evaluating mild-to-severe  
Obstructive Sleep Apnea (OSA) patients who refused or were not compliant with Continuous Positive Airway Pressure 
(CPAP) therapy, and treated with custom-made titratable CAD/CAM (Computer-Aided Design/Computer-Aided 
Manufacturing) Mandibular Repositioning Device (MRD). 
The aim of ORCADES is to assess the evolution of real-word efficacy and tolerability of OSA patients fitted with MRD over 
5 years of follow-up in conditions of good clinical practice. Recruitment of patients was achieved in October 2013. Short-
term efficacy and tolerability data were recently published (Vecchierini MF et al. A custom-made mandibular repositioning 
device for obstructive sleep apnoea-hypopnoea syndrome: the ORCADES study. Sleep Med. 2016 Mar;19:131-40. doi: 
10.1016/j.sleep.2015.05.020. Epub 2015 Jun 29).
These new data present interim results at minimum 2 years FU of efficacy (respiratory and sleep data, sleepiness, 
symptoms), quality of life, exhaustive list of side effects, and compliance evaluated by Sleep physicians and Dental 
Sleep specialists investigators. Long-term predictive factors of efficacy and therapy discontinuation were also identified.

OSA patients (AHI>30 or AHI 5-30 with severe sleepiness) screened by Sleep physicians and noncompliant with CPAP 
therapy were referred to a dental specialist who fitted a custom-made titratable CAD/CAM MRD (Narval CC™, ResMed) 
in 315 eligible patients (no dental maxillofacial contraindications and naïve of MRD therapy).

Ethic Committee approval and patient inform consent were obtained before inclusion in the study. 
Gradual mandibular advancement (MA) titration was performed until the best benefit-risk ratio was achieved. Objective 
sleep data (polygraphy or polysomnography), OSA nighttime and daytime symptoms, quality of life (Quebec Sleep 
questionnaire and Pichot fatigue score), exhaustive side effects and subjective compliance are evaluated at follow-up 
visits: 3 months (Sleep assessment), 6 months and 1 year (dental sleep assessment), 2 years (sleep and dental sleep 
assessment), 3 and 4 years (dental sleep assessment), and 5 years (sleep and dental sleep assessment).
An effective treatment was defined as 1/ ≥50% decrease from baseline in the apnea-hypopnea index (AHI), 2/ ≥50% 
decrease from baseline in AHI + post-treatment AHI<20, and 3/ AHI<15 (for severe OSA only) at 2-year FU.  Complete 
response was estimated by AHI<5 and <10 achieved at control sleep visit.

RESULTSAIMS

METHODS

As at 30 June 2016, 237 patients (75%) were kept in the study. 51 (16%) patients had stopped prematurely 
MRD for either side effect (9%) or lack of efficacy (7%), 20 (6%) had withdrawn the study or returned to CPAP 
therapy, 7 (2%) were lost to-FU. 40 patients had not yet done the 2-year FU visit, as a result analysis of efficacy 
was performed in 197 patients (83%) reviewed at 2-year FU visit for sleep study (median FU: 25 months): 78% 
male, age 55.4±10.9 years, body mass index 26.8±3.9 kg/m2. 

Mean IAH was reduced significantly (-16±12, p<0.0001) from 28±14 (median [Q1; Q3]: 26 [18; 35]) at baseline 
to 12±11 (median [Q1; Q3]: 8 [4; 16]). Mean residual AHI was higher at 2-year FU than the one observed at short-
term (3 months) sleep study (8±8 (median [Q1; Q3]: 6 [3; 11], p<0.0001). Compared to short-term assessment, 
residual AHI was maintained, improved and worsened in 55%, 14% and 31% of patients, respectively. Change 
in residual AHI was not correlated to any change in weight, ESS score or compliance.
In severe OSA patients (AHI>30), AHI was significantly reduced (-23±14, p<0.0001) from 41±10 (median [Q1; 
Q3]: 38 [32; 47]) at baseline to 18±15 (median [Q1; Q3]: 14 [8; 23]) at 2-year FU.
Rate of effective treatment at 2-year FU was 67% (≥50% decrease in AHI) and 65% (≥50% decrease in AHI 
+ AHI<20 at FU), irrespective of baseline OSA severity (mild, moderate and severe). AHI was respectively 
<5 and <10/h in 30% and 56% of patients at follow-up. 53% of severe OSA patients were properly treated 
(AHI<15) and 37% of them were cured (AHI<10).
Nadir SpO2, ODI, supine and non-supine AHI, and Time with SpO2<90% were improved at similar levels than 
observed previously at 3-month FU.

Mean ESS score was reduced significantly from 11.2±4.9 to 6.9±4.0 (-4.8±5.0, p<0.0001) irrespective of 
baseline OSA severity, and severe sleepiness gone away in 73% of patients with baseline ESS>10. Excessive 
sleepiness improved overtime under MRD therapy.

Rate of daily and loud snoring dropped from 80% and 60% of patients at baseline to 20% and 5% at 2-year FU, 
respectively. MRD therapy maintained long-term objective reduction of number and duration of snoring by 50% and 
75% from baseline, respectively.

Quality of life and fatigue scores at 2-year FU improved respectively by 29% and 44% compared to baseline. 
Nocturnal polyuria, sexual dysfunction and mouth breathing were present in 22%, 10% and 33% of patients at 2-year 
FU compared to 52%, 25% and 69% of patients at baseline, respectively. 

Independent predictor of MRD therapy continuation at 2 years was positive benefit-risk ratio assessed during short-
term FU (3 month) by sleep physician. Long sleep duration (>8h/night) and persistent nocturnal mouth breathing under 
MRD treatment were independent predictors of therapy discontinuation. 

Long-term compliance was maintained at high level in the 3 OSA severity groups; with MRD use of mean 6.3±1.6 h/
night and 6.8±1.5 days/wk. 85% of patients worn the MRD every night and 97% of patients wanted to continue 
MRD therapy.

According to Sleep physician and Dental sleep specialist assessment, benefit risk ratio was considered high in 
88% and 90% of patients, respectively.

59% (n=185) of patients had at least one side effect (12% were severe). At 2-year FU, 5% of patients had a minor 
dental mobility of lower incisors (mandible). Mean overbite and overjet slightly decreased by -0.3±1.3mm and -0.2±1.1 
mm, respectively. To date, only 2 patients discontinued MRD therapy for occlusion change and none for dental 
mobility or migration. Main causes of therapy discontinuation was due to mouth pain.

CONCLUSIONS

Effectiveness of custom-made Narval MRD in mild-to-severe OSA patients noncompliant with CPAP is satisfactorily 
maintained at long-term FU irrespective of initial OSA severity with good tolerability. However, regular sleep study 
during follow-up is required to control objective MRD efficacy and adjust therapy accordingly in some patients.
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MRD efficacy at 2-year FU

AHI subgroup Baseline AHI 2 years AHI AHI decrease P 
5-15 11.1 ± 2.3 / h 6.4 ± 5.5 / h – 4.5 ± 5.6 /h <0.0001
15-30 21.9 ± 4.4 / h 8.7 ± 6.8 / h – 12.8 ± 7.8 /h <0.0001
>30 41.1 ± 10.3 / h 17.0 ± 13.4 / h – 23.5 ± 13.5 /h <0.0001
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2 years side effects N (%) pts  Severe N (%) Drop out N (%)

TMJ pain or disorders     89 (28%) 18 (5.7%)   7 (2.2%)

Gum pain or irritation     61 (19%) 13 (4.1%)   5 (1.6%)

Occlusion change     53 (17%)   1 (0.3%)   2 (0.6%)

Dental Pain     50 (16%)   6 (1.9%)   7 (2.2%)

Dental mobility migration     31 (10%) None None

Hypersalivation or mouth dryness     27 (8.6%) None   1 (0.3%)

Discomfort     14 (4.4%)   1 (0.3%)   1 (0.3%)

Mouth pain or irritation     12 (3.8%)   2 (0.6%)   1 (0.3%)

Teeth fracture or loss, prosthesis loosening     10 (3.2%)   7 (2.2%)   1 (0.3%)

Broken MRD       7 (2.2%)   5 (1.6%)   4 (1.3%)

Nausea or vomiting       4 (1.3%)   1 (0.3%)   1 (0.3%)

Local inflammation       2 (0.6%)   1 (0.3%)       2 (0.6%)

Side effects
Benefits None Mild Moderate Dominate Total

 None / worsening 1.1% 0% 0% 0% 1.1%

 Mild 2.8% 1.1% 0.6% 0.6% 5.1%

 Moderate 12.2% 8.8% 2.2% 0% 23.2%

 Major 48.1% 18.8% 3.3% 0.6% 70.8%

 Total 64.2% 28.7% 6.1% 1.2%


