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It is believed that rapid maxillary expansion (RPE) is an effective tool for treating children with 

obstructive sleep apnea syndrome (OSAS). However, the effectiveness of RPE on prevention of 

OSAS has not been yet elucidated. 

 

 A total of 12 patients (4 men, 8 women; age 15-42 years) were treated by SARPE. The amount of 

maxilla and mandibular movement was determined by a lateral cephalogram. The width of maxilla 

and that of nasal cavity were measured by computed tomography (CT). In addition, the amount of 

AHI and the arousal number were measured by polysomnography (PSG). The occlusal condition were 

evaluated using oral photos. 

Introduction 

Methods 

Objectives 

The objective of this study was to assess whether RPE is a suitable treatment method for the 

prevention of OSAS. 

Aims 

In this study, when constricted maxillae in adults were expanded by surgically assisted RPE (SARPE), 

we examined the anatomical changes in the maxilla and nasal cavity, respiratory function, amount of 

mandibular movement before and after treatment. 



The width of measurement points 

１ The superior nasal concha bottom of nasal 

cavity 

２ The middle of nasal cavity 

３ The bottom of nasal cavity 

４ The width from the maxilla 

５ The buccal cervical margin of maxillary first 

molars   

６ The buccal cusp of maxillary first molars  

Measurement site of expansion by CT 
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Case Gender age BMI pre-AHI 
post-

AHI 

Improve

ment 

rate of 

AHI (%) 

pre-

arousal 

post-

arousal 

Airway 

width

（PNS) 

(mm) 

The set-

back 

amounts of 

mandibular 

(mm) 

The set-

back 

amounts of 

maxillary 

(mm) 

1 M 30 19.1 43.5 29.3 67 40.5 27.1 27 -19.6 -13.6 

2 F 31 17.7 1.8 1.1 39 10.1 18.2 27 1.9 -0.8 

3 F 40 21.4 0.9 0.4 56 9.8 13.4 24 -20.2 -5.3 

4 F 42 18.1 8.5 6.7 21 42.2 21.5 21 -22.3 -3.8 

5 M 35 18.8 0 0 0 26.6 20.5 26 -24.4 4.7 

6 M 19 20 63.3 61.1 3 60.1 61.5 22 -52.9 -11.5 

7 M 29 18.8 1.2 3.7 -208 23.8 9.7 27 -20.2 -4.5 

8 F 19 21.4 0.6 0.4 33 16.8 11.8 27 -18.4 -6.5 

9 F 41 20.3 9 2.7 70 27.8 20.8 22 -24.6 -1.5 

10 F 30 15.8 8.8 10.2 -29 24.7 16.2 25 -46.4 -0.9 

11 F 15 18.2 3.8 3.1 18 17.1 7.8 22 -35.3 -5 

12 F 36 21.5 4.3 2.6 40 34 17 22 -1.4 -3.2 

Result 1. Polysomnograpy and lateral cephalogram analysis 



Result 2.  Apnea Hypopnea Index (AHI) 

The number 

of data 
Rank sum Average rank 

Rank 

difference<0 
3 24 8 

Rank 

difference>0 
9 54 6 

Number of rank difference 0 0 

Number of tied 1 

T value 24 

Z score -1.176696811 

P value (a two-tailed probability) 0.239316541 

Tie correction Z score -1.177149648 

Tie correctionP value (a two-tailed 

probability) 
0.239135782 

Ｚ(0.975) 1.959963985 

Wilcoxon signed rank test 

Results of test 

Signficance of T value Lower side Upper side 

One-side (p<0.05)  Two-side  (P<0.1) 17 61 

One-side (p<0.025) Two-side (P<0.05) 13 65 

One-side (P<0.005) Two-side (P<0.01) 7 71 
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The Wilcoxon signed rank test showed no significant differences in AHI between before and after 

treatment (p<0.05).  



The Wilcoxon signed rank test showed significant differences in awakening number between before and 

after arousal (p<0.05).  

 

Result 3. Awakening number 

The number 

of data 
Rank sum Average rank 

Rank 

difference<0 
3 9 3 

Rank 

difference>0 
9 69 7.666666667 

Number of rank difference 0 0 

Number of tied 0 

T value 9 

Z score -2.353393622 

P value (a two-tailed probability) 0.01860293 

Tie correction Z score -2.353393622 

Tie correctionP value (a two-tailed 

probability) 
0.01860293 

Ｚ(0.975) 1.959963985 

Wilcoxon signed rank test 

Results of test 

Signficance of T value Lower side Upper side 

One-side (p<0.05)  Two-side  (P<0.1) 17 61 

One-side (p<0.025) Two-side (P<0.05) 13 65 

One-side (P<0.005) Two-side (P<0.01) 7 71 

pre-arousal post-arousal 
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The width of 

measurement 

points 
Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9 Case 10 Case 11 Case 12 

1 -0.2 1.2 2.2 1.5 0.4 2.3 2.1 2.2 -0.3 0.4 1.7 3.2 

2 1.4 4.6 1.5 0.6 -0.7 -0.1 0.8 2.7 -1.1 1.5 0.2 1.1 

3 0.7 3.6 5.7 5.3 4.3 7.3 -0.7 6.0 4.7 2.0 1.2 4.4 

4 6.6 11.7 5.3 5.2 6.1 8.7 3.7 9.9 9.2 3.4 4.8 7.8 

5 8.8 8.2 8.2 13.6 7.3 7.8 9.9 14.7 3.4 0.5 5.9 -1.1 

6  7.5 12.2 3.3 9 1.4 5.4 8.7 17.7 6.3 4.7 10.4 9.7 

(mm) 

Result 4. The measurement of maxilla and nasal cavity widths 

Case 1 Case 2 Case 3 
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Case 4 Case 5 Case 6 

Case 7 Case 8 Case 9 

Case 10 Case 11 Case 12 
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  Befor Expansion 

Result 5. Oral photos  before and after expansion 
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Occlusal View Befor Expansion After Expansion Occlusal View 



1. The width of the buccal maxillary first molars of all patients were 

expanded.  

2. However, regarding the width from the maxillary bone to the 

nasal cavity, the amount of expanded width became gradually 

smaller.  

3. The amount of expanded width in the nasal cavity superior nasal 

concha bottom showed no significant differences between before 

and after treatment. 

4. The arousal number but not the AHI measured by PSG showed 

significant differences. 

Summary of Results 

Palatal expansion should be performed to an appropriate extent in 

orthodontics, and this strategy should not use as object to preventing 

of OSAS.   

Conclusion 


