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Changes in 3D nasal volume after biomimetic oral appliance therapy in adults
Introduction: Although continuous positive airway pressure (CPAP) is recommended as the first line of treatment for 
obstructive sleep apnea, patient compliance is often the limiting factor in terms of treatment success. Poor compliance may be 
a consequence of nasal obstruction, which requires higher CPAP pressures to overcome nasal resistance. Indeed, if the nasal 
airway volume could be increased, patient compliance with CPAP might be improved. Therefore, in this preliminary study 
we investigated 3D changes in nasal volume, to test the null hypothesis that nasal cavity volume cannot be changed in non-
growing adults. 
Methods: After obtaining informed consent, we undertook 3D cone-beam computerized axial scans of 11 consecutive, adult 
patients (mean age 37. 9yrs) prior to and after biomimetic, oral appliance therapy. These cases had all been diagnosed with 
midfacial underdevelopment. The mean treatment time was 18. 4 months ± 2. 5. Volumetric reconstruction of the nasal cavity 
was undertaken between the anterior and posterior nasal spines, extending superiorly from the palatine process of the maxilla 
and the palatine bone to the cribriform plate of the ethmoid bone. Next, the nasal cavity volume was calculated in all cases. The 
findings were subjected to statistical analysis, using paired t-tests. 
Results: The mean nasal cavity volume was 41. 9cm3 ± 12. 1 prior to treatment. After oral appliance therapy, the mean nasal 
cavity volume increased to 44. 0cm3 ± 12. 1 (p = 0. 022). 
Conclusions: These data support the notion that nasal cavity volume can be changed in non-growing adults. Therefore, use 
of a biomimetic oral appliance prior to, or in conjunction with, CPAP therapy might potentially improve CPAP compliance in 
adults diagnosed with obstructive sleep apnea by increasing the nasal cavity volume and decreasing nasal airflow resistance. 
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