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An Aerodynamic study used aerophone II for snoring patients

Department of Oral and Maxillofacial Surgery, School of Dentistry”, Research Institute of Speech Sciences?,
Chonbuk National University
Jung, Se-Jin”, D.D.S,M.S.D., Kim, Hyun-Gi?, Ph.D.,Shin, Hyo-Keun"*, D.D.S., Ph.D.

Snoring and obstructive sleep apnea (OSA) are common sleep disordered breathing conditions. Habitual snoring is caused by a
vibration of soft tissue of upper airway while breath in sleeping, and obstructive sleep apnea is caused by the repeated obstructions
of airflow for a sleeping, specially airflow of pharynx. Researchers have shown that snoring is the most important symptom
connected with the obstructive sleep apnea syndrome

The treatment is directed toward improving the air flow by various surgical and nonsurgical methods. The current surgical
procedures used are uvulopalatopharyngoplasty(UPPP), orthognathic surgery, nasal cavity surgery. Among the nonsurgical
methods there are nasal continuous positive air pressure(CPAP), pharmacologic therapy, weight loss in obese patient, oral
appliance(sleep splint).

Sleep splint brings the mandible forward in order to increase upper airway volume and prevents total upper airway collapse
during sleep. However, the precise mechanism of action is not yet completely understood, especially aerodynamic factor.

The aim of this study evaluated the effect of conservative treatment of snoring and OSAS by sleep splint through measured
aerodynamic change by an aerophone II .

We measured a airflow, sound pressure level, duration, mean power from overall airflow by aerophone I mask. The results
indicated that on a positive correlation between a decrease in maximum airflow rate and a decrease in maximum sound pressure
level, on a negative correlation between a decrease in maximum airflow rate and a increase in duration.
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Fig. 1. Sleep splint.
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Table 1. Patient Data of sleep splint.

BMI MFR VOLUME DURATION MAR MxSPL MSPL MP
¥ % ® % #® % ® % # % #H % H =%
1 24.2 1.98 1.78 1.28 1.44 2.85 2.88 0.46 049 7830 76.78 60.57 6095 0.016 0.011
2 23.2 3.03 2.59 2.44 2.48 2.65 2.95 0.94 0.80 89.70 87.13 69.50 69.12
3 23.4 3.11 2.51 2.48 2.46 2.75 3.13 0.87 0.72 90.13 86.98 69.81 69.09
4 30.8 1.52 1.09 0.58 0.62 1.59 1.76 0.35 0.37 8760 85.66 69.87 69.57
5 23.9 0.86 0.51 0.53 0.64 2.719 2.92 0.19 024 81.46 78.18 62.36 57.27 0.007 0.007
6 23.0 0.68 0.60 0.36 0.42 2.64 2.61 0.12 0.15 7475 7595 5896 61.38 0.006 0.002
7 24.9 1.18 1.07 1.44 1.96 4.11 4.34 0.34 044 76.83 75.16 6250 56.60 0.021 0.018
Mean 248 1.775 1.45 1.30 1.431 2.77 294 0.467 0.459 82.68 80.83 64.79 63.43 0.012 0.009
BMI @ body mass index
MFR: maximum flow rate
MAR: mean airflow rate
MXSPL: maximum SPL(sound pressure level)
MSPL: mean SPL(sound pressure level)
MP: mean power
Table 2. Aerodynamic Analysis.
95%. confidence
mean SD smpling error il = t df p-value
MFR(Before-After) 0.314 0.194 0.073 0.135 0.494 4.279 6 0.005
VOLUME(Before-After) -0.131 0.182 0.069 -0.300 0.037 -1.908 6 0.105
DURATION(Before-After) -0.173 0.187 0.07 -0.346 0.000 -2.442 6 0.049
MxSPL(Before-After) 1.847 1.512 0.571 0.449 3.246 3.233 6 0.018
MAR(Before-After) 0.011 0.093 0.035 -0.075 0.098 0.319 6 0.760
MP(Before-After) 0.003 0.002 0.001 0.000 0.006 3.346 3 0.044
Table 3. Change size of MFR and MxSPL. Table 5. Change size of MFR and Duration.
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Table 4. Correlation of MFR and MxSPL. Table 6. Correlation of MFR and Duration.
N Correlaton Sig. N Correlaton Sig.
MFR and MxSPL 7 0.762 0.047 MFR and Duration 7 -0.756 0.049
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Table 7. Correlation of MP and MFR, MxSPL.

N Correlaton Sig.
MFR and MP 4 -0.690 0.31
MxSPL and MP 4 -0.645 0.355
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