
New literature September 2018 
 
 
Odontology. 2018 Jan;106(1):90-95. doi: 10.1007/s10266-017-0299-0. Epub 2017 Feb 18. 

 
Effect of bite openings and mandibular protrusion on genioglossus 
muscle activity in healthy adults with oral appliance 
 
Jianlan Long,  Toru Ogawa, Toshimi Ito,  Michikazu Matsuda, Wei Li, Haiyang Yu, Keiichi Sasaki 

 

ABSTRACT 

Oral appliance (OA) can effectively treat obstructive sleep apnea; however, numerous types of oral 
appliances and designs are variable and the precise mechanisms behind differences in treatment 
outcomes are uncertain. The objective of this study was to evaluate the effects of different degrees 
of mandibular position [4° of bite openings (BO): 2, 4, 8 and 12 mm; and protrusion (P): 0, 50%, 
MAX], for both the upright and supine positions: BO2 mm_P0%, BO4 mm_P0%, BO4 mm_P50%, 
BO4 mm_PMAX, BO8 mm_P0%, BO12 mm_P0%; with an OA on the: (1) activity of the genioglossus 
(GG) muscle by electromyogram, (2) inspiration by airflow sensor, and (3) recording mandibular 
movements (incisor and mandibular condyle point) in each position. Nine healthy male adults (age 
27.5 ± 1.30 years) were recruited. The results show that GG muscle activity increased significantly 
from BO 4 mm_P0% to BO12 mm_P0% during the supine position, and the strongest signal was 
found in BO4 mm_PMAX, compared to all of the other positions, and GG muscle activity in 
BO4 mm_P0% tended to be lower. From supine to upright position the inspiration increased 
significantly but GG muscle activity did not. These results might be a stimulus to augment a 
compensatory mechanism of GG muscle induced by OA, however, mainly in protrusion position. The 
increase of BO (2-12 mm) and even maximum protrusion might not negatively affect the 
temporomandibular joint. 

EADSM comment This article highlights the amount of bite opening and protrusion with an oral 
appliance in the treatment of obstructive sleep apnea. 

 

EXTRAS 

This study in 9 healthy male adults evaluated the effects of different degrees of mandibular position 
with an OA on the: activity of the genioglossus (GG) muscle by electromyogram, inspiration by 
airflow sensor, and recording mandibular movements in each position. The lowest mean value of GG 
activity was seen in bite opening 4 mm and no protrusion - both in supine and upright position. 
Therefore, they did not recommend rising BO too much in OA. The GG activity increased significantly 
with more mandibular protrusion. 

They did not find significant change in GG muscle activity with change in body position in healthy 
subjects, which suggested that the neural compensatory mechanisms may not have contributed to 
body position change. 
They showed that the inspiration decreased from the upright position to supine; it could be possible 
that gravity allowed the tongue to fall backwards against the pharyngeal wall. 
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