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Anatomic predictors of response and mechanism of action of upper airway 
stimulation therapy in patients with obstructive sleep apnea. 
 
Schwab RJ, Wang SH, Verbraecken J, Vanderveken OM, Van de Heyning P, Vos WG, DeBacker JW, 
Keenan BT, Ni Q, DeBacker W. 
 
ABSTRACT STUDY 
Objectives: Upper airway stimulation has been shown to be an effective treatment for some patients 
with obstructive sleep apnea. However, the mechanism by which hypoglossal nerve stimulation 
increases upper airway caliber is not clear. Therefore, the objective of this study was to identify the 
mechanism of action of upper airway stimulation. We hypothesized that, with upper airway 
stimulation, responders would show greater airway opening in the retroglossal (base of the tongue) 
region, greater hyoid movement toward the mandible, and greater anterior motion in the posterior, 
inferior region of the tongue compared with nonresponders.  
 
Methods: Seven participants with obstructive sleep apnea who had been successfully treated with 
upper airway stimulation (responders) and six participants who were not successfully treated 
(nonresponders) underwent computed tomography imaging during wakefulness with and without 
hypoglossal nerve stimulation. Responders reduced their apnea-hypopnea index (AHI) by 22.63 ± 
6.54 events per hour, whereas nonresponders had no change in their AHI (0.17 ± 14.04 events per 
hour). We examined differences in upper airway caliber, the volume of the upper airway soft tissue 
structures, craniofacial relationships, and centroid tongue and soft palate movement between 
responders and nonresponders with and without hypoglossal nerve stimulation.  
 
Results: Our data indicate that compared with nonresponders, responders had a smaller baseline soft 
palate volume and, with stimulation, had (1) a greater increase in retroglossal airway size; (2) 
increased shortening of the mandible-hyoid distance; and (3) greater anterior displacement of the 
tongue.  
 
Conclusions: These results suggest that smaller soft palate volumes at baseline and greater tongue 
movement anteriorly with stimulation improve the response to upper airway stimulation. 
 
EADSM comment: This study included 7 patients with Obstructive Sleep Apnea who had tried Upper 
Airway stimulation and responded and 6 patients who were nonresponders. Computed tomography 
was done to compare the airway caliber, the volume of the upper airway soft tissue structures, 
craniofacial relationships, and centroid tongue and soft palate movement. They concluded that the 
responders had smaller soft palate volumes at baseline and greater tongue movement anteriorly 
with stimulation. 
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Dynamic Upper Airway Imaging during Wakefulness in Obese Subjects with 
and without Sleep Apnea. 
 
Feng Y, Keenan BT, Wang S, Leinwand S, Wiemken A, Pack AI, Schwab RJ. 
 
ABSTRACT 
RATIONALE: Obesity is a major risk factor for obstructive sleep apnea. Although greater dimensional 
changes in the upper airway during wake respiration have been noted in patients with apnea 
compared with control subjects, whether these differences remain in the presence of obesity is 
unknown.  
 
OBJECTIVES: To evaluate upper airway anatomic characteristics and airway compliance (distensibility) 
in obese subjects with obstructive sleep apnea compared with obese control subjects.  
 
METHODS: Dynamic magnetic resonance imaging was performed in 157 obese subjects with apnea 
and 46 obese control subjects during wakefulness in the midsagittal and three axial upper airway 
regions (retropalatal, retroglossal, epiglottal). Differences in measurements between subjects with 
apnea and control subjects, and correlations with apnea-hypopnea index among subjects with apnea, 
were examined.  
 
MEASUREMENTS AND MAIN RESULTS: Measurements included airway areas and linear dimensions. 
Subject-specific coefficients of variation were calculated to examine variability in airway size. 
Controlling for covariates, the retropalatal area during respiration was significantly smaller in 
subjects with apnea than control subjects, based on the average (P = 0.003), maximum (P = 0.004), 
and minimum (P = 0.001) airway area. Airway narrowing was observed in anteroposterior and lateral 
dimensions (adjusted P < 0.05). Results were similar in an age, sex, and body mass index-matched 
subsample. There were significant correlations between apnea-hypopnea index and dynamic 
measures of airway caliber in the retropalatal and retroglossal regions among subjects with apnea.  
 
CONCLUSIONS: Upper airway caliber during respiration was significantly narrower in obese subjects 
with apnea than obese control subjects in the retropalatal region. These findings provide further 
evidence that retropalatal airway narrowing plays an important role in the pathogenesis of 
obstructive sleep apnea in obese subjects.  
 
KEYWORDS: dynamic upper airway; magnetic resonance imaging; obesity; obstructive sleep apnea; 
respiration 
 
EADSM comment: This study aimed to evaluate the upper airway anatomic characteristics and airway 
compliance in 157 obese subjects with apneas and 46 obese controls. Dynamic magnetic resonance 
imaging was performed. There were significant correlations between apnea-hypopnea index and 
dynamic measures of airway caliber in the retropalatal and retroglossal regions among subjects with 
apnea.  
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European Journal of Orthodontics, 2019, 1–8 doi:10.1093/ejo/cjy085 
 

Differences in three-dimensional craniofacial anatomy between responders 
and nonresponders to mandibular advancement splint treatment in 
obstructive sleep apnoea patients 
 
Hui Chen, Ghizlane Aarab, Frank Lobbezoo, Jan de Lange, Paul van der Stelt1, M. Ali Darendeliler, Peter 
A. Cistulli, Kate Sutherland and Oyku Dalci. 
 
SUMMARY 
Aim: The primary aim of this study was to assess the differences in the upper airway morphology 
between responders and non-responders to mandibular advancement splint (MAS) treatment in 
obstructive sleep apnoea (OSA) management. The secondary aim was to assess the correlation 
between the minimum cross-sectional area of the upper airway and the anatomical structures (i.e. 
mandibular external length, maxillary length, soft palate length, area of the tongue, maxillomandibular 
enclosure size, and anatomical balance ratio) surrounding the upper airway. The third aim was to 
assess the differences in the overall skeletal configuration between responders and non-responders 
to MAS treatment. 
 
Methods: Data from 64 patients (23 females and 41 males) diagnosed with OSA by polysomnography 
(PSG) at baseline and provided with an adjustable MAS were analysed. All patients had NewTom3G 
cone beam computed tomography (CBCT) scans, performed in the supine position, at baseline. After 
acclimatization to MAS, follow-up PSG tests were performed to assess the apnoea–hypopnea index 
(AHI) with the MAS in situ. Responders were defined by a post-treatment AHI less than 10/hour and at 
least 50 per cent reduction in AHI, and non-responders by a post-treatment AHI at least 10/hour or 
less than 50 per cent reduction in AHI. Several upper airway and anatomical variables surrounding the 
upper airway based on CBCT images were measured to determine the differences between responders 
and non-responders to MAS. 
 
Results: There were 36 responders (AHI = 24.8 ± 11.9 at baseline) and 28 non-responders 
(AHI = 31.2 ± 20.3 at baseline) to MAS. There were no significant differences in the upper airway 
morphology between responders and non-responders (P = 0.17–0.93) or in the anatomical structure 
surrounding the upper airway (P = 0.24–0.58). 
 
Conclusion: Within the limitations of this study, it can be concluded that there are no significant 
differences in upper airway morphology and in anatomical structures surrounding the upper airway 
between responders and non-responders to MAS treatment. These findings suggest that the 
craniofacial anatomical structures analyzed in this study cannot explain the response to MAS 
treatment. 
 
EADSM comment: This is a well written study with an interesting aim of predicting factors in the 
skeletal configuration to become a responder with MAS treatment in obstructive sleep apnoea. 
Unfortunately this was not so easy, they did not found any significant skeletal differences among the 
responders versus non-responders. 
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From CPAP to tailored therapy for obstructive sleep Apnoea. 
 
Sutherland K, Kairaitis K, Yee BJ, Cistulli PA. 
 
ABSTRACT 
Obstructive Sleep Apnoea (OSA) is a common sleep disorder that is associated with daytime symptoms 
and a range of comorbidity and mortality. Continuous Positive Airway Pressure (CPAP) therapy is highly 
efficacious at preventing OSA when in use and has long been the standard treatment for newly 
diagnosed patients. However, CPAP therapy has well recognised limitations in real world effectiveness 
due to issues with patient acceptance and suboptimal usage. There is a clear need to enhance OSA 
treatment strategies and options. Although there are a range of alternative treatments (e.g. weight 
loss, oral appliances, positional devices, surgery, and emerging therapies such as sedatives and 
oxygen), generally there are individual differences in efficacy and often OSA will not be completely 
eliminated. There is increasing recognition that OSA is a heterogeneous disorder in terms of risk 
factors, clinical presentation, pathophysiology and comorbidity. Better characterization of OSA 
heterogeneity will enable tailored approaches to therapy to ensure treatment effectiveness. Tools to 
elucidate individual anatomical and pathophysiological phenotypes in clinical practice are receiving 
attention. Additionally, recognizing patient preferences, treatment enhancement strategies and 
broader assessment of treatment effectiveness are part of tailoring therapy at the individual level. This 
review provides a narrative of current treatment approaches and limitations and the future potential 
for individual tailoring to enhance treatment effectiveness. 
 
KEYWORDS 
Continuous positive airway pressure; Obstructive sleep Apnoea; Personalised medicine; Phenotyping; 
Treatment 
 
EADSM comment: This is a review article that clearly presents different therapies for obstructive sleep 
apnea. The focus is on a personalisation of the treatment for each patient. They describe the limitation 
of the previous one-size-fits-all approaches to treat Obstructive Sleep Apnea. 
 

  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sutherland%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30524729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kairaitis%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30524729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yee%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=30524729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cistulli%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=30524729


World J Otorhinolaryngol Head Neck Surg. 2017 Jun 21;3(2):85-91.  
doi: 10.1016/j.wjorl.2017.05.002. eCollection 2017 Jun. 
 

Anatomic measures of upper airway structures in obstructive sleep apnea. 
 
Barrera JE, Pau CY, Forest VI, Holbrook AB, Popelka GR. 
 
ABSTRACT 
OBJECTIVE: Determine if anatomic dimensions of airway structures are associated with airway 
obstruction in obstructive sleep apnea (OSA) patients. 
 
METHODS: Twenty-eight subjects with (n = 14) and without (n = 14) OSA as determined by clinical 
symptoms and sleep studies; volunteer sample. Skeletal and soft tissue dimensions were measured 
from radiocephalometry and magnetic resonance imaging. The soft palate thickness, mandibular 
plane-hyoid (MP-H) distance, posterior airway space (PAS) diameters and area, and tongue volume 
were calculated. 
 
RESULTS: Compared to controls, the OSA group demonstrated a significantly longer MP-H distance 
(P = 0.009) and shorter nasal PAS diameter (P = 0.02). The PAS area was smaller (P = 0.002) and 
tongue volume larger in the OSA group (P = 0.004). The MP-H distance, PAS measurements, and 
tongue volume are of clinical relevance in OSA patients. 
 
CONCLUSIONS: A long MP-H distance, and small PAS diameters and area are significant anatomic 
measures in OSA; however the most substantial parameter found was a large tongue volume. 
 
KEYWORDS: Anatomic measurement; Anatomy; Hyoid position; Obstructive sleep apnea; Posterior 
airway space; Tongue volume 
 
EADSM comment: This study compared the anatomy of OSA patients and controls using upright 
cephalomery and supine MR (magnetic resonance imaging) and found that the OSA group had larger 
distance from mandibular plane to the hyoid and smaller posterior airway space BUT a large tongue 
volume was the most important finding. 
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Skeletal Surgery for Obstructive Sleep Apnea  
 
José E. Barrera MD 
Multilevel surgery has been established as the mainstay of treatment for the surgical management of 
obstructive sleep apnea (OSA). Combined with uvulopalatopharyngo-plasty, tongue-base surgeries, 
including the genioglossus advancement (GA), sliding genioplasty, and hyoid myotomy and 
suspension, have been developed to target hypopharyngeal obstruction. Total airway surgery 
consisting of maxillomandibular advancement (MMA) with/without GA has shown significant 
success. Skeletal procedures for OSA with or without a palatal procedure is a proven technique for 
relieving airway obstruction during sleep. A case study demonstrating the utility of virtual surgical 
planning for MMA surgery is presented.  
 
EADSM comment: This article describes the preoperative considerations and the different surgical 
techniques to deal with management of hypopharyngeal obstruction. A good explanation of 
genioglossal advancement, sliding genioplasty technique, hyoid myotomy and suspension, 
maxillomandibular advancement (MMA) and mandibular setback procedures  and the results of 
these techniques. 
They concluded that MMA has reported the highest success and cure rates of all procedures but 
must be tailored to the appropriate patient. 
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