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J Clin Sleep Med. 2021 Nov 3. 
 doi: 10.5664/jcsm.9766. Online ahead of print. 

Mandibular advancement device treatment and reverse left ventricular 
hypertrophic remodeling in patients with obstructive sleep apnea 

Marijke Dieltjens 1 2, Olivier M Vanderveken 1 2, Bharati Shivalkar 1 3 4, Gilles Van 
Haesendonck 1 2, Chloé Kastoer 1 2, Hein Heidbuchel 1 5, Marc J Braem 1 2, Caroline M Van De 
Heyning 1 5 

Study objectives: Obstructive sleep apnea (OSA) is associated with cardiovascular 
comorbidities such as left ventricular (LV) hypertrophy. Whether OSA is an independent 
etiological factor for this hypertrophic remodeling is yet unknown. Continuous positive 
airway pressure (CPAP) partially reverse this hypertrophy, but data regarding the effect of 
mandibular advancement devices (MAD) on LV remodeling are scarce. The aim of this 
prospective trial is to evaluate the effect of MAD therapy on LV geometry and function in 
patients with OSA. 

Methods: At baseline and 6-month follow-up, participants underwent a home sleep apnea 
test (HSAT), 24-hour ambulatory blood pressure (BP) monitoring and a 2D Doppler and 
tissue Doppler echocardiography. 

Results: Sixty-three patients (age: 49 ± 11 years; BMI: 27.0 ± 3.4 kg/m2; baseline AHI-HSAT: 
11.7 [8.2; 24.9] events/h) completed the 6-month follow-up visit. Overall, BP values and 
parameters of LV function were within normal ranges at baseline and did not change under 
MAD therapy. In contrast, the interventricular septum (IVS) thickness was at the upper limits 
of normal at baseline and showed a significant decrease at 6-month follow-up (11.1 ± 2.1 
mm vs. 10.6 ± 2.0 mm, p = 0.03). This significant improvement is only found in responders 
but not in non-responders. There was no correlation between the decrease of IVS thickness 
and the change in BP. 

Conclusions: In this mildly obese, normotensive patients with OSA, we observed significant 
reverse hypertrophic remodeling after 6 months of successful MAD therapy, with 
maintained normotensive systemic BP. This suggests that OSA is an independent factor in 
the pathophysiology of LV hypertrophy in these patients. 

 
EADSM comment: Exciting findings of beneficial effects on the heart by effective MAD 
therapy. 
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J Clin Med. 2021 Nov 11;10(22):5255. 
 doi: 10.3390/jcm10225255. 

Correlation between Polysomnographic Parameters and Tridimensional 
Changes in the Upper Airway of Obstructive Sleep Apnea Patients Treated 
with Mandibular Advancement Devices 
Sara Camañes-Gonzalvo 1, Rocío Marco-Pitarch 1, Andrés Plaza-Espín 1, Javier Puertas-Cuesta 2, Rubén 
Agustín-Panadero 1, Antonio Fons-Font 1, Carla Fons-Badal 1, Marina García-Selva 1 

Background: The effectiveness of mandibular advancement devices has been solidly 
demonstrated in the past. They are considered a valid alternative treatment to 
continuous positive airway pressure for patients with obstructive sleep apnea. 
Nevertheless, the relationship between polysomnographic parameters and the 
increase in the volume of the upper airway in patients with obstructive sleep apnea 
syndrome has not been clearly established so far. This study aimed to determine the 
impact of these oral appliances upon the volume of the airway after the device 
titration phase and correlate it with the degree of mandibular advancement and the 
improvement of polysomnographic parameters. 

Methods: All patients were diagnosed by polysomnography and were treated with a 
customized, titratable mandibular advancement device. Three-dimensional 
volumetric measurements were performed using cone beam computed tomography. 

Results: The present study included 45 patients diagnosed with obstructive sleep 
apnea hypopnea syndrome (mild in 23 patients, moderate in 11 and severe in 11). 
Forty-four percent of the patients presented with an apnea hypopnea index <5/h at 
the end of treatment. The volume of the upper airway increased an average of 4.3 ± 
5.9 cm3, this represents a percentage increase of 20.9%, which was significantly 
correlated with an apnea hypopnea index and a minimum oxygen saturation 
improvement. 

Conclusions: The mandibular advancement device used was found to be effective in 
improving polysomnographic parameters. Moreover, the oral appliance was able to 
significantly increase the tridimensional dimensions of the upper airway. Moreover, 
this finding was correlated with a reduction in the apnea hypopnea index (p = 0.007) 
and an increase on minimum oxygen saturation (p = 0.033). 

EADSM comment: Study verifying the mechanism of action of MAD. 
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J Clin Sleep Med. 2021 Nov 9. 
 doi: 10.5664/jcsm.9758. Online ahead of print. 

In-home mandibular repositioning during sleep using MATRx plus predicts 
outcome and efficacious positioning for oral appliance treatment of 
obstructive sleep apnea 
Erin V Mosca 1, Sabina Bruehlmann 1, Shaelynn M Zouboules 1, Alexandra E Chiew 1, Curtis 
Westersund 2, Dillon A Hambrook 1, Seyed A Zareian Jahromi 1 3, Joshua Grosse 1, Zbigniew L 
Topor 1 3, Shouresh Charkhandeh 1, John E Remmers 1 3 

Study objectives: Oral appliance therapy (OAT) is not commonly used to treat 
obstructive sleep apnea (OSA) due to inconsistent efficacy and lack of established 
configuration procedures. Both problems may be overcome by information gathered 
while repositioning the mandible during sleep. The purpose of this investigation was 
to determine if an unattended sleep study with a mandibular positioner can predict 
therapeutic success and efficacious mandibular position, assess the contribution of 
artificial intelligence (AI) analytics to such a system, and evaluate symptom resolution 
using an objective titration approach. 

Methods: Fifty-eight individuals with OSA underwent an unattended sleep study 
with an auto-adjusting mandibular positioner followed by fitting of a custom oral 
appliance. Therapeutic outcome was assessed by the 4% oxygen desaturation index 
(ODI) with therapeutic success defined as ODI < 10 h-1. Outcome was prospectively 
predicted by an AI system and a heuristic, rule-based method. An efficacious 
mandibular position was also prospectively predicted by the test. Data on OSA 
symptom resolution were collected six months following initiation of OAT. 

Results: The AI method had significantly higher predictive accuracy (sensitivity: 0.91, 
specificity: 1.00) than the heuristic method (P = .016). The predicted efficacious 
mandibular position was associated with therapeutic success in 83% of responders. 
Appliances titrated based on ODI effectively resolved OSA symptoms. 

Conclusions: The MATRx plus device provides an accurate means for predicting 
outcome to OAT in the home environment and offers a replacement to blind titration 
of oral appliances. 

 
EADSM comment: Even more developed prediction method for MADs. 
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Clin Cardiol. 2021 Nov 17. 

 doi: 10.1002/clc.23747. Online ahead of print. 

Link: https://onlinelibrary.wiley.com/doi/10.1002/clc.23747 

Obstructive sleep apnea therapy for cardiovascular risk reduction-Time for a 
rethink? 
Hasthi U Dissanayake 1, Juliana T Colpani 2, Kate Sutherland 1, Weiqiang Loke 3, Anna 
Mohammadieh 1 4, Yi-Hui Ou 5, Philip de Chazal 6, Peter A Cistulli 1 4, Chi-Hang Lee 2 5 

Obstructive sleep apnea (OSA) is a highly prevalent and underdiagnosed medical 
condition, which is associated with various cardiovascular and metabolic diseases. 
The current mainstay of therapy is continuous positive airway pressure (CPAP); 
however, CPAP is known to be poorly accepted and tolerated by patients. In 
randomized controlled trials evaluating CPAP in cardiovascular outcomes, the 
average usage was less than 3.5 hours, which is below the 4 hours per night 
recommended to achieve a clinical benefit. This low adherence may have resulted in 
poor effectiveness and failure to show cardiovascular risk reduction. The mandibular 
advancement device (MAD) is an intraoral device designed to advance the mandible 
during sleep. It functions primarily through alteration of the jaw and/or tongue 
position, which results in improved upper airway patency and reduced upper airway 
collapsibility. The MAD is an approved alternative therapy that has been consistently 
shown to be the preferred option by patients who are affected by OSA. Although the 
MAD is less efficacious than CPAP in abolishing apnea and hypopnea events in some 
patients, its greater usage results in comparable improvements in quality-of-life and 
cardiovascular measures, including blood pressure reduction. This review summarizes 
the impact of OSA on cardiovascular health, the limitations of CPAP, and the 
potential of OSA treatment using MADs in cardiovascular risk reduction. 

 

EADSM comment: Positive future of MAD is foreseen in this article. 
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Other odontological aspects of OSA 
 
Link: https://link.springer.com/content/pdf/10.1007/s11325-020-02265-0.pdf 
 
Does nocturnal use of a complete denture interfere with the degree of 
obstructive sleep apnea? A systematic review and meta-analysis  
 
Taciana Emília Leite Vila-Nova & Belmiro Cavalcanti do Egito Vasconcelos & Rafaella de 
Souza Leão & Jéssica Marcela Luna Gomes & Raquel Sâmela Costa Feitosa & Eduardo Piza 
Pellizzer & Sandra Lúcia Dantas Moraes  
Springer Nature Switzerland AG 2021  
 
Background The impact of a complete denture on obstructive sleep apnea is not well 
understood. Therefore, this study aimed to evaluate the relationship between nighttime use 
of complete dentures and obstructive sleep apnea and determine if wearing a complete 
denture during sleep changes the degree of obstructive sleep apnea.  
 
Methods This systematic review followed the notification items for Preferred Reporting 
Items for Systematic Reviews and MetaAnalyses (PRISMA) and was recorded in the 
International Prospective Registry of Systematic Reviews (PROSPERO) under number 
CRD42020183167. An electronic search in the PubMed/MEDLINE, Scopus, and Cochrane 
Library databases for articles published until September 2020 was conducted. The search 
strategy used the terms (complete denture OR denture OR edentulous OR edentulism) AND 
(quality of sleep OR sleep OR apnea OR obstructive sleep apnea). Only prospective, 
retrospective, controlled, and randomized clinical studies of patients wearing complete 
dentures, studies comparing sleep with and without the prosthesis, and studies in which 
patients were diagnosed with obstructive sleep apnea by polysomnography were included 
in the review.  
 
Results In total, four articles were selected for the qualitative and quantitative analyses. A 
total of 144 patients, with an average age of 60 years, were studied. The meta-analysis 
showed that there was no statistical difference in the apnea-hypopnea index between using 
and not using the prosthesis during sleep.  
 
Conclusions The use of complete dentures during sleep does not influence the degree of 
obstructive sleep apnea. 
 
EADSM comment: Important findings for dentists as well as sleep apnea teams to be 
aware of.  
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DIAGNOSIS OF OSA 
 
Sleep Breath. 2021 Dec;25(4):1717-1728. 

 doi: 10.1007/s11325-020-02255-2. Epub 2021 Jan 11. 

Link: Standardized framework to report on the role of sleeping position in sleep apnea patients | 
SpringerLink 

Standardized framework to report on the role of sleeping position in sleep 
apnea patients 
M J L Ravesloot 1, P E Vonk 2, J T Maurer 3, A Oksenberg 4, N de Vries 5 6 7 

Purpose: Sleep apnea is a multifactorial illness which can be differentiated in various 
physiological phenotypes as a result of both anatomical and non-anatomical contributors 
(e.g., low respiratory arousal threshold, high loop gain). In addition, the frequency and 
duration of apneas, in the majority of patients with OSA, are influenced by sleeping position. 
Differences in characteristics between non-positional patients (NPP) and positional patients 
(PP) suggest another crucial phenotype distinction, a clinical phenotype focusing on the role 
of sleeping position on sleep apnea. Since this clinical phenotype distinction has therapeutic 
implications, further research is necessary to better understand the pathophysiology behind 
this phenotypic trait and to improve management of PP. Therefore, we suggest a 
standardized framework that emphasizes the role of sleeping position when reporting 
clinical and research data on sleep apnea. 

Methods: We identified 5 key topics whereby a standardized framework to report on the 
role of sleeping position would be of added value: (1) sleep study data, (2) anatomical, 
morphological and physiological factors, (3) drug-induced sleep endoscopy (DISE) findings, 
(4) sleep apnea management, and (5) effectiveness versus efficacy of positional therapy in 
sleep apnea management. We performed a literature search to identify evidence to 
describe and support the rationale behind these 5 main recommendations. 

Results: In this paper, we present the rationale behind this construct and present specific 
recommendations such as reporting sleep study indices (disease severity) and sleep time 
spent in various sleeping positions. The same is suggested for DISE findings and effect of 
treatment. Sleep study indices (disease severity), anatomical, morphological, and 
physiological factors in sleep apnea patients should be reported separately for PP and NPP. 

Conclusion: Applying these suggestions in future research will improve patient care, assist in 
better understanding of this dominant phenotype, and will enhance accurate comparisons 
across studies and future investigations. 

 
EADSM comment: Important message that it is important to analyse the severity of OSA 
and treatment outcomes in relation to sleep position. 
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Review 
  

Sleep Med Clin. 2021 Dec;16(4):567-574. 

 doi: 10.1016/j.jsmc.2021.08.001. Epub 2021 Sep 8. 

Link: Getting-More-from-the-Sleep-Recording_2021_Sleep-Medicine-Clinics.pdf 

Getting More from the Sleep Recording 
Walter T McNicholas 1 

Sleep studies have typically followed criteria established many decades ago, but 
emerging technologies allow signal analyses that go far beyond the scoring rules for 
manual analysis of sleep recordings. These technologies may apply to the analysis of 
signals obtained in standard polysomnography in addition to novel signals more 
recently developed that provide both direct and indirect measures of sleep and 
breathing in the ambulatory setting. Automated analysis of signals such as 
electroencephalogram and oxygen saturation, in addition to heart rate and rhythm, 
provides a wealth of additional information on sleep and breathing disturbances and 
their potential for comorbidity. 

 

EADSM comment: Informative article about new ways forwards to be aware of and in 
diagnosing OSA.  
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NON-CPAP THERAPIES 
 
Eur Respir J. 2021 Nov 25;2101788. 
 doi: 10.1183/13993003.01788-2021. Online ahead of print. 

Link: https://erj.ersjournals.com/content/early/2021/09/24/13993003.01788-2021.long 

Novel avenues to approach non-CPAP therapy and implement 
comprehensive OSA care 
Jean-Louis Pépin 1 2, Peter Eastwood 3, Danny J Eckert 3 

Recent advances in obstructive sleep apnoea (OSA) pathophysiology and 
translational research have opened new lines of investigation for OSA treatment and 
management. Key goals of such investigations are to provide efficacious, alternative 
treatment and management pathways that are better tailored to individual risk 
profiles to move beyond the traditional, continuous positive airway pressure (CPAP)-
focused, "one size fits all", trial and error approach which is too frequently 
inadequate for many patients. Identification of different clinical manifestations of 
OSA (clinical phenotypes) and underlying pathophysiological phenotypes 
(endotypes), that contribute to OSA have provided novel insights into underlying 
mechanisms and have underpinned these efforts. Indeed, this new knowledge has 
provided the framework for precision medicine for OSA to improve treatment 
success rates with existing non-CPAP therapies such as mandibular advancement 
devices and upper airway surgery, and newly developed therapies such as 
hypoglossal nerve stimulation and emerging therapies such as pharmacotherapies 
and combination therapy. These concepts have also provided insight into potential 
physiological barriers to CPAP adherence for certain patients. This review summarises 
the recent advances in OSA pathogenesis, non-CPAP treatment, clinical management 
approaches and highlights knowledge gaps for future research. OSA endotyping and 
clinical phenotyping, risk stratification and personalised treatment allocation 
approaches are rapidly evolving and will further benefit from the support of recent 
advances in e-health and artificial intelligence. 

 

EADSM comment: Very good and honest summary about where we are today regarding 
non-CPAP therapies. 
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CONSEQUENCES OF UNTREATED OSA 
https://link.springer.com/content/pdf/10.1007/s11325-021-02521-x.pdf 
Sleep Breath. 2021 Nov 18. 
 doi: 10.1007/s11325-021-02521-x. Online ahead of print. 

Oxygen saturation as a predictor of inflammation in obstructive sleep apnea 
Edgar Ruz Fernandes 1, Gabriel Natan Pires 2, Monica Levy Andersen 2, Sergio Tufik 2, Daniela Santoro 
Rosa 3 4 

Purpose: Obstructive sleep apnea (OSA) is a chronic sleep disorder, and its 
prevalence is increasing worldwide. This disorder has been consistently associated 
with several comorbidities. Although it is clear that obstructive sleep apnea severity is 
associated with inflammation, the trigger for this phenomenon continues to puzzle 
scientists. Here, we investigated the relationship between obstructive sleep apnea 
severity and immune parameters. 

Methods: In this cross-sectional epidemiological research, we analyzed the immune 
profile of 461 adults according to OSA severity (mild, moderate, and severe) and 
oxygen saturation. 

Results: The hallmark of OSA severity - the apnea-hypopnea index (AHI) - weakly 
correlated with an inflammatory profile. However, individuals who experienced lower 
oxygen saturation were more likely to exhibit higher total leukocyte and neutrophil 
counts, a higher neutrophil-lymphocyte ratio (NLR), and an increased concentration 
of C-reactive protein. 

Conclusion: Our findings indicated that oxygen saturation is a predictor of 
inflammation during OSA and should be considered crucial in disease diagnostic and 
treatment strategies. 

EADSM comment: Important knowledge for the assessment of possible consequences of 
untreated OSA.   
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The association of obstructive sleep apnea with melanoma incidence and 
mortality: a meta-analysis of 5,276,451 patients 
Nicole Kye Wen Tan 1, Dominic Wei Ting Yap 1, Benjamin Kye Jyn Tan 1, Yao Hao Teo 1, Elisabeth Ker 
Hsuen Tan 1, Jason Yongsheng Chan 2, Haur Yueh Lee 3, Anna See 4, Song Tar Toh 5 

Background: Melanoma is the most aggressive and lethal form of skin cancer. While 
emerging in-vivo evidence suggests that intermittent hypoxia, a hallmark feature of 
obstructive sleep apnea (OSA), may induce melanoma tumorigenesis, the epidemiological 
association between OSA and melanoma has been inconsistent. 

Methods: We performed a literature search of PubMed, Embase, Scopus and Cochrane 
Library from inception until 6 June 2021. Two reviewers independently selected randomized 
trials or observational studies that reported the association of OSA with melanoma 
incidence or mortality in adults, in comparison to participants with no OSA. Two reviewers 
independently extracted relevant data and assessed the quality of evidence using the 
GRADE framework and the Newcastle-Ottawa Scale (NOS). We pooled data using an inverse 
variance-weighted meta-analysis and ran pre-specified subgrourp analyses. 

Results: The meta-analysis included six studies out of 1897 records, comprising a combined 
cohort of 5,276,451 patients. All studies were adjusted for covariates, with majority of 
studies adjusting for age (N=5) and sex (N = 4). Compared to those without OSA, patients 
with OSA had 71% higher pooled hazards of melanoma (HR = 1.71; 95% CI: 1.08-2.69, I2 = 
99%). Subgroup analyses for studies with (1) median follow-up duration of at least five 
years, (2) prospective study design, (3) adjustment for obesity yielded HRs of 1.88 
(95%CI:1.32-2.67, N = 5), 1.11 (95%CI:0.77-1.60, N = 2) and 1.52 (95%CI:0.75-3.08, N = 3) 
respectively. One study investigating the relationship between OSA and melanoma mortality 
detected no association. There were insufficient studies to assess publication bias. 

Conclusions: Meta-analysis of mainly retrospective observational studies, with significant 
heterogeneity, suggests increased melanoma incidence in OSA patients. Future studies 
should prospectively explore the differential risk of melanoma for varying OSA severity, and 
whether timely OSA treatment may mitigate this risk. 

EADSM comment: More and more links between OSA and other diseases.  
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Oral health problems linked to obstructive sleep apnea are not always 
recognized within dental care-As described by dental professionals 
Kristina Berggren 1, Anders Broström 2 3, Allen Firestone 4, Bridget Wright 5, Eva 
Josefsson 6, Ulrika Lindmark 1 5 7 

Objectives: Obstructive sleep apnea (OSA) has an impact on an individual's quality of life 
and general health, and can also affect their oral health. The patient's experiences, together 
with intraoral signs and symptoms could indicate the presence of OSA. Knowledge that the 
patient has, or is at high risk for having OSA can help the dental healthcare provider 
maintain the oral health and general health for these patients. The purpose was to explore 
dentists and dental hygienists' experiences when encountering adult patients with potential, 
untreated and treated OSA. 

Methods: A qualitative inductive approach was used. Experienced dentists and dental 
hygienists working within Swedish Public Dental Service were strategically selected. Semi-
structured face-to-face interviews were performed followed by qualitative content analysis. 

Results: Interviews from 13 participants, seven dental hygienist and six dentists, led to three 
areas describing varied experience: Importance of the patient encounter and identifying 
intraoral signs both of which describe experiences related to the importance of the initial 
unstructured conversation and focused clinical assessments, and strategies for nurturing 
care which point to interest about care, treatment, and collaborations with medical health 
care providers. 

Conclusions: Dental professionals are not able to consistently recognize patients who have, 
or are at high risk for OSA. During the patient encounter, is it important to determine if a 
patient is at risk for, or has oral signs of OSA. 

EADSM comment: Study highlighting the importance of more knowledge about sleep 
apnea among dental professionals. 
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