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Orthodontic effects of rapid maxillary expansion combined
with maxillary protraction on skeletal Class III malocclusion
during the mixed dentition

ZHAO Tianran"?, LIU Dongxu'

(1. Department of Orthodontics, School and Hospital of Stomatology, Cheeloo College of Medicine,
Shandong University & Shandong Key Laboratory of Oral Tissue Regeneration & Shandong Engineering Laboratory
for Dental Materials and Oral Tissue Regeneration, Jinan 250012, Shandong, China; 2. Department of Stomatology,
The 960th Hospital of the PLA Joint Logistics Support Force, Jinan 250031, Shandong, China)

Abstract: Objective To evaluate the therapeutic effect of rapid maxillary expansion combined with anterior traction on
maxillary transverse deficiency in patients with skeletal Class III malocclusion during the mixed dentition period using
cone beam computed tomography (CBCT) technology. Methods A total of 19 mixed dentition patients ( average age
8.47+0.70 years old ) with skeletal Class Il malocclusion were selected. CBCT was taken before maxillary protraction
combined with rapid maxillary expansion (T,) and 3 months after treatment(T, ) , respectively, to measure the inclina-

tion of the first maxillary molar, the crown width and alveolar width of the first maxillary premolar, the second primary
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molar and the first molar, the width of the maxillary basal bone, the height of the alveolar crest and the location of the
second maxillary premolar germ in the alveolar bone. The differences in various measurement items before and after
treatment were compared. Results The crown width of the first maxillary premolar increased by (2.37+3.47) mm
(P=0.008), the median increase in crown width of the second primary molar was 3.37mm ( P=0.009) and the crown
width of the first molar increased by (2.60+2.53) mm (P<0.001) from T1 to T,. The alveolar width of the maxillary
first premolar, the second primary molar and the first molar increased by (1.63+2.45) mm (P=0.010), (2.12+2.59)
mm (P=0.002) and(1.98+2.10) mm ( P<0.001) respectively. The width of the apex of the palatal root and the width
of resistance center of the first molar increased by (2.00+2.40) mm (P=0.002) and (2.00+2.07) mm ( P<0.001)
respectively, with statistically significant differences. There was no statistically significant difference in .the tipping of
the first maxillary molar (P=0.196, P=0.251), the width of the maxillary basal bone (P=0.192), the width of the
mandibular basal bone (P=0.266) and the width of the center of resistance of the first molar (P=0.678) , the height of
the alveolar bone of the first maxillary molar( P=0.136) , the second primary molar ( P=0.638) and the first molar
(P=0.274) and the location of the germ of the second premolar in alveolar bone ( P=0.058) before and after treatment.
Conclusion Rapid maxillary expansion combined with maxillary protraction can significantly improve the transverse
deficiency of the middle-posterior arch and maxillary bone in mixed dentition patients with skeletal Class Il malocclu-
sion. The treatment has no effect on the relative position of the premolar tooth germ in the alveolar bone.

Key words: Mixed dentition; Skeletal Class Il malocclusion; Rapid maxillary expansion; Basal bone width; Cone
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Figure 1 Reorientated head position and reference plane
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Table 1

Measurement items and definitions

Il 751 H

LI AR E X

maxillary first molar tipping
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palatine root width( PRW)
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Figure 2 Diagram of the tilt angle of the first molar Figure 3 Diagram of crown width and alveolar crest width
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Figure 4 Diagram of the width of maxillary and mandibular basal bone and the palatal root apex width of maxillary first molar
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Figure 5 Diagram of the location of premolar germ in the alveolar bone
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oF 2F 56 56 E 43 B4 A0 (2.37+£3.47) mm (P =0.008) .
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Ep AR =1 £ 1) =32 2wt S S 11 = g piVe; o W = e R A
0 0.16 mm(P=0.212) , 26 7 TG 38 3 55 RS
IR B B B BB T R 1S K (0.30+£0.82) mm( P =
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Tablel The comparison of jaw and arch before and after treatment (n=19)
) 5 T, T, ZH 95%CI t P
MFMT-L/° 81.84+6.70 84.06+3.98 2.62+4.50 -1.48~6.71 1.343 0.196
MFMT-R/° 80.76+4.34 83.26+4.05 2.50+5.17 -1.92~6.91 1.187 0.251
CW-6/mm 47.45+£2.73 50.05+4.26 2.60+2.53 1.38~3.82 4.475  <0.001
CW-V/mm 48.52(45.74,49.20) 52.03(47.55,54.27) 3.37(-0.30,5.40) — — 0.009"
CW-4/mm 41.67+3.61 43.99+4.07 2.37+3.47 0.70~4.03 2.977 0.008
ACW-V/mm 51.20+2.59 53.32+3.46 2.12+2.59 0.88~3.38 3.577 0.002
ACW-4/mm 45.08+3.35 46.70+3.75 1.63+£2.45 0.44~2.81 2.885 0.010
ACW-6/mm 57.25+2.93 59.24+3.37 1.98+2.10 0.97~3.00 4.115  <0.001
PRW/mm 32.79+2.56 34.79+3.68 2.00+2.40 0.84~3.16 3.628 0.002
FMRTW-U/mm 43.02+£2.92 45.02+3.40 2.00+2.07 1.00~3.00 4.205 <0.001
FMRTW-L/mm 50.72+2.29 50.52+2.16 -0.21+£2.12 -1.23~0.82 -0.422 0.678
MaBW/mm 66.42+3.96 67.65+4.09 1.23+3.96 -0.68~3.14 1.354 0.192
MdBW/mm 68.59+3.62 67.79+3.14 -0.80+3.03 -2.26~0.66 -1.148 0.266
ACL-6/mm 7.33+0.70 7.54+0.99 0.21+0.81 -0.18~0.60 1.129 0.274
ACL-V/mm 7.76+1.35 7.58+1.04 -0.17£1.58 -0.94~0.59 -0.479 0.638
ACL-4/mm 7.57(6.73,7.78) 7.67(7.04,8.50) 0.59(-0.47,1.29) — — 0.136"
BBT/mm 3.63(3.06,5.27) 3.48(2.60,4.48) -0.16(-0.69,0.30) — — 0.212"
PBT/mm 2.71+0.56 3.01+£0.88 0.30+0.82 -0.09~0.70 1.605 0.126
ABBT/PBT 1.51+0.57 1.26+0.49 -0.25+0.54 -0.51~0.01 -2.022 0.058

;" Wilcoxon £S5 R FIAL S

3 RITHDE I EEORE AR

Table 3 Calculation results of measurement data before and after treatment

R AACW/mm ACW/mm t P
) 1.63+2.45 2.37+3.47 -0.978 0.334"
BoFUET 2.12+2.59 2.81+3.36 -0.703 0.487"

I 1.98+2.10 2.60£2.53 -0.815 0.421"
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