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Background and Objectives Recently, mandibular advancement device (MAD) has been
used widely used for the treatment of obstructive sleep apnea (OSA) because it can effectively
reduce the collapsibility of upper airway during sleep. Although MAD is widely prescribed by
otorhinolaryngologists, several studies described its complications arising from the anterior
placement of the mandible with long-term use. However, there is still a lack of studies on long-
term complications in Korean patients.
Subjects and Method Retrospectively, we included a total of 57 OSA patients in the study.
In this study, all enrolled OSA patients had used MAD over two years with more than 4 hours/
day. Dental consulting and cephalometric analysis were conducted to identify the change of den-
tal and skeletal findings at two different times (baseline and after 2 year).
Results The dental findings showed that the overbite and overjet were significantly decreased.
Additionally, the proclination of the lower incisors were increased significantly, whereas there
was no significant change on the retroclination of the upper incisors. Three patients showed a
change of malocclusion type. On the analysis of skeletal findings, we found a significant increase
in the sella turcica central point-nasion-supramental point angle and a decrease in the subspinal
point-nasion-supramental point angle. Moreover, the anterior lower facial height and anterior
facial height were significant increased.
Conclusion Consistent with Western studies, our findings suggest that the long-term use of
MAD could induce changes in dental and skeletal morphologies in Korean OSA patients. There-
fore, clinicians should thoroughly evaluate potential changes in dental and skeletal morphologies
when they prescribe MAD to patients with OSA.
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Fig. 1. Analysis parameters. PNS: posterior nasal spine, MP-H:
mandibular plane to the hyoid bone, S: sella, Go: gonion, Me: men-
ton, L1: mandibular incisor, B: innermost point on the anterior por-
tion of mandible, U1: maxillary incisor, A: innermost point on the
anterior portion of maxilla, ANS: anterior nasal spine, N: nasion,
ALFH: anterior lower facial height, AFH: anterior facial height.
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Table 1. Baseline characteristics of the study subjects
Variables (n=57) Values
Age (years) 443+12.3
Sex (male) 38 (66.7%)
Cardiovascular diseases 38 (66.7%)
Cerebrovascular diseases 6(10.5%)
Chronic respiratory diseases 16 (27.6%)
Diabetes mellitus 14 (24.6%)
Body mass index (kg/m?) 25.4+29
Neck circumference (cm) 37.2+43
Epworth Sleepiness Scale 8.0+4.4
Pittsburgh sleep quality index 7.3+4.8
Beck depression inventory 6.0+3.3
Respiratory disturbance index 16.0£13.3
Apnea-hypopnea index 12.2+9.3
Lowest O, saturation 92.4+11.2
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Table 2. Dental change after long-term use of oral appliance

Variables (n=57) Baseline 2-year p-value
Overbite (mm) 3.53+2.1 2.87+£2.4  <0.001
Overjet (mm) 2.54+2.2 2.01£20 0.004
U1-SN angle (°) 98.11£5.6 97.82+3.9 0.054
L1-MP angle (°) 99.23+7.8 101.89+4.3 <0.001
Angle’s classification Class | Class Il Class Il
Baseline n=14 n=43 n=0
2-year n=12 n=40 n=5

U1-SN angle: maxillary incisor angle related to anterior cranial
base, L1-MP angle: mandibular incisor angle related to man-
dibular plane

Table 3. Facial skeletal change after long-term use of oral appliance

Variables (n=57) Baseline 2-year p-value
SNA angle (°) 81.3+6.5 81.7+7.4 0.731
SNB angle (°) 77.5+4.1 79.4+2.0 0.038
ANB angle (°) 3.8+1.6 23+1.9 0.017
ALFH (mm) 77.1+6.7 798+7.3 0.004
AFH (mm) 116.3+7.6 119.4+4.7 0.008
PAS (mm) 8.7+2.1 9.8+23 0.072
MP-H (mm) 16.4+5.4 18.1+£6.7 0.054

Data are presented as mean +standard deviation or number
of subjects. Cardiovascular diseases include the history of hy-
pertension, angina, and acute myocardial infarction. Cere-
brovascular diseases include the history of ischemia and hem-
orrhage. Chronic respiratory diseases include the history of
asthma and chronic obstructive pulmonary disease

SNA: sella turcica central point-nasion-subspinal point, SNB:
sella turcica central point-nasion-supramental point, ANB: sub-
spinal point-nasion-supramental point, ALFH: anterior lower fa-
cial height (anterior nasal spine to menton), AFH: anterior facial
height (nasion to menton), PAS: posterior airway space, MP-H:
mandibular plane to the hyoid bone
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Fig. 2. Dental and skeletal change after 2 years. *p<0.05, p<0.010,
#p<0.001. PNS: posterior nasal spine, MP-H: mandibular plane to
the hyoid bone, S: sella, Go: gonion, Me: menton, L1: mandibular
incisor, B: innermost point on the anterior portion of mandible, U1:
maxillary incisor, A: innermost point on the anterior portion of
maxilla, ANS: anterior nasal spine, ALFH: anterior lower facial
height, AFH: anterior facial height, SNB: sella turcica central
point-nasion-supramental point, ANB: subspinal point-nasion-su-
pramental point, L1-MP angle: mandibular incisor angle related to
mandibular plane.
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