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Chanyoung Park, Kitae Park

Department of Pediatric Dentistry, The Institute of Oral Health Science, Samsung Medical Center,
Sungkyunkwan University School of Medicine

——Abstract

The purpose of this study was to compare and evaluate facemask effects when two types of intraoral

appliances were used for maxillary protraction for patients with class III malocclusion. Eighteen patients with

class III malocclusion were treated with a facemask for an average of 12 months. Two types of intraoral

appliances were used: nine patients were treated with bonded expander (Group 1), and nine patients with

Hyrax (Group 2). Cephalometric radiographs were taken before and after treatment. Cephalometric radiographs

were traced, analyzed, and the results such as sagittal, vertical and soft-tissue changes were compared between

two groups. The amount of anchorage loss was also measured to evaluate the difference between two groups.

All patients showed significant sagittal skeletal changes after treatment, and there was no statistically

significant difference between the two groups. When anchorage loss was evaluated, no differences were shown

between the two.

Facemask with Hyrax or bonded expander is similarly an effective method as a treatment in class III

malocclusion patients.
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Fig. 1. The cephalometric landmarks and measurements.

PNS HRP ANS

Fig. 2. Maxillary dentoalveolar measurements. 1. Incisal tip of Ul to
VRP* (mm); 2. MBC® of U6 to VRP (mm); 3. MBC of U6 to HRP* (mm);
* VRP (vertical reference plane); ® MBC (mesiobuccal cusp tip); ©° HRP
(horizontal reference plane).
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Table 1. Cephalometric measurements before the treatment (T1) in group 1 (bonded expander) and group 2 (Hyrax)
. Group 1 Group 2
Cephalometric measurement Mean Sp* Mean SD p - value
Sagittal skeletal
ANB () 0.06 221 -0.38 2.04 1.0000
Wits appraisal (mm) -8.30 2.52 -9.45 2.80 0.6988
SNA () 79.67 5.14 7822 3.80 1.0000
A to N-perpendicular (mm) -2.70 2.81 -2.76 2.96 1.0000
SNB (*) 79.62 5.01 78.59 4.16 1.0000
Pog to N-perpendicular (mm) -4.66 7.03 -4.37 6.12 1.0000
Maxillary length (mm) 75.61 436 74.70 430 1.0000
Mandibular length (mm) 105.68 5.16 104.16 6.05 1.0000
Vertical skeletal
SN-ML () 38.84 498 38.03 349 1.0000
FMA () 31.28 3.61 29.25 2.94 0.4356
SN-FH () 7.54 3.02 8.78 293 0.7936
SN-PP (°) 7.61 245 9.67 3.29 0.3152
N-ANS/ANS-Me 0.80 0.06 0.82 0.03 0.9908
Articular angle (°) 148.64 9.23 145.65 745 0.9390
Saddle angle (*) 120.39 6.54 124.18 338 0.2990
Gonial angle (*) 129.81 7.67 128.20 6.27 1.0000
Dentoalveolar
Ulto SN () 105.67 745 104.46 391 1.0000
Ul toNA () 26.00 548 26.24 4.70 1.0000
Ul to NA (mm) 4.66 223 477 1.66 1.0000
L1toNB () 2347 7.65 23.89 5.63 1.0000
L1 to NB (mm) 572 2.78 4.84 111 0.8044
IMPA () 85.04 7.86 87.27 6.57 1.0000
Interincisal angle (*) 130.47 11.09 130.25 7.21 1.0000
Incisal tip of U1 to VRP (mm) -0.07 3.92 0.26 2.12 1.0000
MBC of U6 to VRP (mm) 28.80 1.99 29.85 1.90 0.5548
MBC of U6 to HRP (mm) 19.20 1.26 18.96 1.70 1.0000
Soft tissue
Upper lip E-plane (mm) -0.14 2.35 -0.19 1.92 1.0000
Lower Lip E-plane (mm) 3.39 2.20 2.66 1.49 0.8630
Facial contour angle (*) 2.69 2.82 1.54 5.56 1.0000

Statistical analysis by mixed-effects model
p - value was corrected by Bonferroni's method
SD indicates standard deviation
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Table 2. Cephalometric changes after the treatment (T2-T1) in group 1 (bonded expander) and group 2 (Hyrax). Note that the changes of MBC of U6 to
VRP were calculated as T1-T2 to yield a positive number

. Group 1 Group 2
Cephalometric measurement Mean Sp* Mean SD p - value
Sagittal skeletal
ANB () 391 1.75 3.08 0.88 0.4340
Wits appraisal (mm) 341 1.78 3.29 2.70 1.0000
SNA () 3.14 1.38 1.81 0.73 0.0250*
A to N-perpendicular (mm) 343 1.98 1.44 1.06 0.0220*
SNB (*) -0.77 0.92 -1.27 1.04 0.5368
Pog to N-perpendicular (mm) -0.25 331 -2.60 2.54 0.1690
Maxillary length (mm) 3.76 1.08 333 1.13 0.7162
Mandibular length (mm) 2.08 1.42 235 1.64 1.0000
Vertical skeletal
SN-ML () 0.81 1.45 1.57 1.41 0.4756
FMA () 0.43 2.15 1.80 1.48 0.1304
SN-FH () 0.38 1.38 -0.25 1.41 0.4972
SN-PP (°) -1.11 0.81 -1.79 1.75 0.5430
N-ANS/ANS-Me -0.01 0.01 -0.01 0.03 1.0000
Articular angle (*) 1.78 432 0.79 4.02 1.0000
Saddle angle (*) -0.11 2.18 0.47 3.08 1.0000
Gonial angle (*) -0.86 2.58 0.32 1.99 0.2422
Dentoalveolar
Ulto SN () 4.87 4.53 3.44 3.79 0.9188
Ul toNA () 1.73 5.07 1.63 3.64 1.0000
Ul to NA (mm) 0.79 1.83 0.84 1.08 1.0000
L1toNB () 1.52 5.83 -0.35 2.96 0.8072
L1 to NB (mm) 0.88 1.19 0.48 1.12 0.9502
IMPA () 147 6.39 -0.65 2.99 0.7588
Interincisal angle (*) -7.16 7.11 -4.35 3.25 0.5670
Incisal tip of U1 to VRP (mm) 1.82 1.62 0.75 1.03 0.2124
MBC of U6 to VRP (mm) 2.28 0.79 2.46 1.49 0.4706
MBC of U6 to HRP (mm) 1.94 0.52 1.53 1.00 1.0000
Soft tissue
Upper lip E-plane (mm) 2.74 1.33 2.18 1.50 0.8460
Lower Lip E-plane (mm) 0.94 1.00 0.17 1.37 0.3890
Facial contour angle (*) 7.31 3.83 5.44 3.15 0.5160

Statistical analysis by mixed-effects model
p - value was corrected by Bonferroni's method (*: p < 0.05)
SD indicates standard deviation
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