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บทคัดย�อ 

 มินิสกรูไดTมีการใชTอยKางแพรKหลายในปnจจุบัน และสามารถนำมาใชTในการขยายขากรรไกรบน
อยKางไมKสมมาตรไดT แตKอยKางไรก็ตามไมKเคยมีการศึกษาถึงผลของมินิสกรูในการขยายขากรรไกรบน
อยKางไมKสมมาตร ในการศึกษายTอนหลัง ไดTทำการศึกษาในผูTปrวย 17 ราย ที่มีการใชTเครื่องมือขยาย
ขากรรไกรอยKางไมKสมมาตรรKวมกบัการใชTมินิสกรู มาวัดระยะการเคลื่อนของฟnนหลังระหวKางกKอน และ
หลังขยายขากรรไกร และนำมาวิเคราะห<หาความแตกตKางระหวKางฟnนแตKละซี่โดยใชTการวิเคราะห<ความ
แปรปรวนทางเดียวและการวิเคราะห<ของทูกีย< ผลการศึกษาพบวKาการขยายฟnนพลังสอดคลTองกับ
แผนการรักษาที่วางไวT การเคลื่อนของฟnนหลังที่ใหTแรงเป`นการเคลื่อนแบบลTมเอียงไปดTานหนTา ไมKพบ
การเคลื่อนของฟnนในฝn�งทีไ่มKใหTแรง จากผลการศึกษาสรุปไดTวKาเครื่องมอืไอแพนดTาสามารถควบคุมการ
ขยายขากรรไกรแบบไมKสมมาตรไดTอยKางมีประสิทธิภาพ 
 
คำสำคัญ: การขยายขากรรไกรอยKางไมKสมมาตร, มินิสกรู, ความไมKสมมาตร 
 

Abstract 
Miniscrew has been widely used in clinical orthodontics and may has 

potential benefits for asymmetric transverse control. However, the effectiveness of 
miniscrew in controlling the side effect of asymmetric transverse expansion has never 
been evaluated. In this retrospective study, seventeen patients needing miniscrew-
supported asymmetric maxillary expansion were included. The expander was 
connected to two midpalatal miniscrews through a self-locking system. 3-
dimensional intraoral scans were used to evaluate the distances connected 
midpalatal miniscrews to premolars and molars each side before and after 
expansion. The data were analyzed using one-way ANOVA and Tukey post-hoc tests. 
The results showed that the movement of the posterior teeth occurred only on the 
affected side in accordance with the treatment plan. The teeth on the loaded side 



การประชมุวิชาการระดับชาติ ครั้งท่ี 9 
มหาวิทยาลัยกรุงเทพธนบุร ี

603 
 

moved and tipped buccally. No crown movement was observed on the non-loaded 
side. Therefore, iPanda expander was found to be effective in controlling asymmetric 
maxillary expansion. 
 
Keywords: Asymmetric Maxillary Expansion, Miniscrew, Asymmetry 
 
Introduction 

Posterior crossbite has been defined as any abnormal bucco-lingual relation 
between opposing molar, premolar or both, in centric occlusion. The incidence of 
posterior crossbite ranges from 7% to 23%. The most frequent is a unilateral 
crossbite, with a prevalence of approximately 6-7%, compared to a bilateral 
crossbite, with a prevalence between 1.5% and 3.5%. The frequency of spontaneous 
self-correction ranges from 0% to 9%. In addition, the spontaneous development of 
crossbite that was not present earlier is 7%. A posterior crossbite is believed to be 
transferred from the primary to the permanent dentition and can have long-term 
effects on the growth of the jaws. Treatment of unilateral crossbite is more difficult 
than treatment of bilateral crossbites because dental anchorage always results in 
unwanted tooth movement. 

Determination of the cause of the transverse discrepancy must be an 
important ingredient in the process of formulation of an appropriate treatment plan. 

According to Burstone, the classification of transverse discrepancy can be divided 
into two types according to axial inclination. A dental cause is a transverse 
discrepancy with unilateral abnormal axial inclination of the molars, whereas a 
skeletal cause shows normal axial inclination of the molars.  A true and functional 
unilateral crossbite can be classified by the discrepancy of centric relation to centric 
occlusion; centric relation and centric occlusion are usually discrepant in a functional 
shift of the mandible toward the crossbite side. The differential diagnosis of 
transverse discrepancy is critical to formulating a proper treatment plan. 

There are many devices to treat bilateral dental transverse discrepancy: 
removable plates, fixed palatal expanders, cross elastics, etc. For discrepancies of 
skeletal origin, if the patient’s midpalatal suture is not fused, rapid maxillary 
expansion is an option. However, if the problem is true unilateral transverse 
discrepancy, with a dental cause, various options, including the modified expander 
and cross elastics have been suggested. However, orthodontic biomechanics always 
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produce unwanted tooth movement when dental anchorage is provided by the 
abovementioned devices; so, pure unilateral expansion is not possible. Similarly, 
cross elastics may cause the extrusion of teeth and may induce side effects on the 
normal opposing dentition. Surgical options for the treatment of true unilateral 
transverse discrepancy place a heavy burden on patients and have a poor cost-to-
benefit ratio when the amount of discrepancy is small. 

Skeletal anchorage by means of miniscrew implants has been widely used in 
clinical orthodontics. Such implants provide absolute anchorage and avoid unwanted 
tooth movement. Miniscrew implantation in the midpalatal area can provide high 
stability and low failure rates, since this area does not include important anatomic 
structures, such as major nerves, blood vessels or dental roots. Moreover, the area 
contains dense cortical bone thickness that is ideal for the primary stability of the 
miniscrews. There was only a case report about miniscrew-supported asymmetric 
transverse control. 

Recently, the indirect palatal miniscrew anchorage and distalization appliance 
(iPanda) has been developed. The iPanda is easily connected to and removed from 
midpalatal miniscrews. The iPanda may have potential benefits for asymmetric 
transverse control, however, the effectiveness of the midpalatal miniscrews in 
controlling the side effect of asymmetric transverse expansion has never been 
evaluated. 
 
Objectives and Hypothesis 
 The objective of this study was: 

1. To evaluate the effect of miniscrew-supported asymmetric maxillary 
transverse expansion on arch width. 

 
Review of Literatures 
Asymmetric maxillary expansion 

A simple method to treat a true unilateral posterior crossbite is to use a 
removable appliance incorporated with finger springs. This type of treatment 
approach might be preferred when the posterior crossbite is unilateral and involves 1 
or 2 teeth. Alternatively, a removable appliance with a jackscrew, sectioned 
asymmetrically, able to usage Perhaps, the low height of the clinical crowns of 
molars makes retention difficult and lessens the effective force essential to produce 
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maxillary expansion. Unfortunately, any removable appliance leaves the clinician 
totally depending on patient cooperation and presents hygiene problems. 

Elastics can be attached from the buccal attachments of the maxillary teeth 
to the lingual attachments of the mandibular teeth. Being an appropriate treatment 
approach only when the mandibular teeth have erupted with buccal inclination. 
Otherwise, a mandibular lingual arch must be inserted to avoid lingual tipping and 
constriction of the mandibular arch. Elastics, as a removable appliance, require 
patient compliance and might extrude the involved teeth with the vertical 
component of force. This extrusion effect is undesirable in vertical growers and in 
patients with limited overbite. 

Treatment for a true unilateral posterior crossbite for usage in fixed lingual 
maxillary expansion appliances. W-arches and quad helix appliances can be modified 
by changing the length of the arms to include more teeth in the anchorage unit. 
Fixed lingual arches have been shown to require less overall treatment time and to 
be cost-effective and compared with other removable appliances. 

 
Conceptual Framework 

 
 
Research Methodology 

Subjects were recruited from patients at the Orthodontic Clinic at the 
Bangkokthonburi University in Chiang Mai, Thailand. All 17 patients (4 male and 13 
female), the mean age was 20.5 ± 4.7 years, had a dental unilateral posterior 
crossbite with no functional displacement of mandible. The inclusion criteria were 
permanent dentition, absence of cleft lip and palate, no sign and symptom of TMD, 
completed data collection. 
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The miniscrew-supported maxillary expander was constructed by modifying 
the iPanda appliance proposed by Suzuki and Suzuki. The appliance composed of 
two miniscrews (length, 6 mm; diameter, 1.6 mm) (Dual top JB; Jeil Medical 
Corporation, Seoul, Korea) and the expander wire was modified for asymmetric 
expansion, as shown in Figure 1.  
 

 
 

Fig 1. Unilateral expansion of the maxillary posterior teeth: Right side was expanded 
and left side was maintained 

 
Generating forces to expand the posterior teeth were accomplished by 

parallel widening of the expander arm before insertion. Two hundred grams 
expansion force was delivered to the posterior teeth on the side to be expanded. 
The amount of expansion was based on the orthodontic treatment plan and the 
clinical circumstances. 

3-dimensional (3D) dental model was fabricated using a TRIOS intraoral 
scanner (3Shape, Copenhagen, Denmark) and the OrthoAnalyzer program (3Shape). 
Transverse distance was measured in millimeters (mm) from the midpalatal 
miniscrews to premolars and molars each side as shown in Fig 2. Differences in 
distance before and after expansion were evaluated. One-way analysis of variance 
(ANOVA) and Tukey post-hoc tests were used to compare the results between each 
tooth. Statistical analyses were performed by using the statistical software (SPSS for 
Windows, version 17.0 (IBM Corporation, Armonk, NY). The level of significance was 
set at 0.01. 
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Fig 2. Measurement on the 3D model. 
 

Research Results 
Transverse discrepancy was corrected in all cases (Fig 3) in 4.2 ± 1.1 months. 

Of the seventeen cases, four cases were treated with unilateral maxillary expansion 
and thirteen cases with asymmetric maxillary expansion. The amount of expansion 
was different in each case based on the amount of discrepancy which was planned 
before the treatment (Table 1). 
 

 
 

Fig 3. Superimposition of 3D models before and after treatment of unilateral 
expansion. 
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Table 1 Data collection 
 

Case No. Treatment 
Amount of expansion 

need 
Amount of expansion 

gain 
Left side Right side Left side Right side 

1. Asymmetric 2.5 1 2.6 1.1 
2. Asymmetric 3 2.5 3.1 2.5 
3. Unilateral 2.5 0 2.7 0 
4. Asymmetric 1 3 1.4 3.3 
5. Asymmetric 2 2 2.5 2.3 
6. Asymmetric 1.5 1.5 2.2 2.3 
7. Asymmetric 3 2.5 3.7 3.1 
8. Unilateral 0 1.5 0 1.8 
9. Asymmetric 3.5 2.5 3.5 3 
10. Asymmetric 2.5 2 2.6 2.4 
11. Asymmetric 2 2.5 2 2.4 
12. Asymmetric 1 3 1.3 3.2 
13. Asymmetric 2 2.5 2.2 2.7 
14. Asymmetric 3 1 3.5 1.2 
15 Unilateral 0 2.5 0 2.8 
16. Asymmetric 1 2 1.2 2.5 
17. Unilateral 0 2.5 0 2.7 

 
A statistically significant difference was detected between the groups (F = 

15.84; P <0.01). Table 2 shows the means and standard deviations of the changes in 
movement after expansion for each tooth. The means in the movement ranged from 
1.54 ± 0.76 to 2.57 ± 0.75 mm. The Tukey post-hoc test subsequently showed a 
statistically significant difference between the first premolar and the second 
premolar, the first premolar and the first molar, the second premolar and the second 
molar, and the first molar and the second molar (Table 3). The other paired 
comparisons showed no statistically significant differences. 
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Table 2 Means, standard deviation of transverse crown changes (mm) 
 

 First Premolar Second 
Premolar 

First molar Second molar 

Mean 1.54 2.57 2.48 1.61 
SD 0.76 0.75 0.77 0.71 

 
Table 3 Tukey test results 
 

Groups Means difference Significance 
First premolar vs Second premolar 1.03 0.000 
First premolar vs First molar 0.95 0.00003 
First premolar vs Second molar 0.07 NS 
Second premolar vs First molar 0.08 NS 
Second premolar vs Second molar 0.96 0.00002 
First molar vs Second molar 0.88 0.0001 

NS, Not significant 
 
Conclusions, Discussion and Recommendations 

In conventional orthodontics, expansion of the dental arch is usually 
obtained using a transpalatal or lingual arch. These devices produce successful 
results for bilateral expansion. Regardless of how much the clinician deliberately 
controls the anchorage, unwanted expansion of the contralateral part of the 
dentition is generally inevitable with conventional orthodontic biomechanics, as 
evidenced by other studies in which unilateral expansion had some buccal tipping 
on the non-affected side. To obtain the absolute unilateral or asymmetric maxillary 
expansion, palatal miniscrew-supported maxillary expansion should be considered. 

Buccal crown tipping movement was found in the posterior teeth, which is in 
agreement with other studies. Those studies founded that buccal tipping usually 
occurs with the use of slow expansion appliances. Buccal tipping results from a force 
applied to the crowns superior their center of rotation. The centers of rotation are 
located in the middle to apical areas of the roots in the premolars and in the apical 
areas of the buccal roots in the molars. The locations of these centers of rotation 
make the buccal crowns tipping around the centers of rotation. The greatest 
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transverse movement of the crowns occurred at the level of the second premolar 
and first molar because of the expander design. These teeth are located in the 
middle areas of the expander. Therefre, difference in expander design will affect the 
stress distribution in the posterior teeth. 

Transverse discrepancy was corrected in all cases. The four cases of unilateral 
expansion were corrected without side effects on the non-loaded side and the 
thirteen cases of asymmetric expansion were corrected in accordance with the plan. 
No problems or complications were observed during the maxillary expansion. All 
miniscrews were stable at the end of the maxillary expansion. These findings show 
that the antero-posterior positions of the miniscrews to each other, allowed for force 
control in the transverse expansion, resulting in the absence of displacement of the 
non-loaded teeth. However, further studies are needed to evaluate the 
biomechanical effect in the minsicrew in the miniscrew-supported asymmetric 
maxillary transverse expansion. 

The iPanda can be used as an effective appliance to distalize the posterior 
teeth or anchor the maxillary molars when maximum anchorage is required. 

However, its clinical application is not limited to the distalization of the posterior 
teeth; the opposite side can also be expanded. The results show that midpalatal 
miniscrews can control the force from the expansion without side effects on the 
non-loaded side. Additionally, the miniscrews are located in the palatal area, far from 
the dental roots and, consequently, do not interfere with the dental movement. 

iPanda expander was found to be effective in controlling asymmetric 
maxillary expansion and is recommended for unilateral and for asymmetric maxillary 
transverse expansion. 
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