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Study on cone beam computed tomography of tooth and alveolar bone changes after rapid maxillary expan—
sion treatment

ZHANG Qian', LI Hong- fa', LIU Jun-ling?, MEN Hai-yan'

(1.Department of Orthodontics, Stomatological Hospital, Tianjin Medical University, Tianjin 300070, China; 2.Department of Stomatology,
Tianjin Nankai Hospital, Tianjin 300100, China)

Abstract O bjective: To evaluate the effect of rapid maxillary expansion on tooth movement and alveolar alteration of adolescents.
Methods: Thirty patients aged 11 to 13 years presenting dental arch stenosis with adolescence growth spurt were included in the study. The
arches were scanned before and after Hyrax expansion by cone beam computed tomography and three dimensional images were
reconstructed. Themorphological data of maxillary tooth and alveolar were measured and analyzed. Results: A significant increase in
interdental transverse was found after rapid maxillary expansion (P<0.05). The radio of the increased width of root and crown was 0.97, 0.58,
0.43, 0.40. The thickness of buccal alveolar decreases, the opposite result was found in palatal alveolar. Significant difference were found in
both (P<0.05). Alveolar total width remained the same (P>0.05). Tooth and alveolar bone were both tipped with buccal bone tipped more than
palatal bone. Inclinations of both the buccal bone and the palatal bone were positively correlated with the tooth. Conclusion: Alveolar
bone tends to adapt to tooth and the dental arch would expand after the treatment of rapid maxillary expansion. And moderate expansion
is safe and effective.
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Fig1 Hyrax screw expander
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Fig 2 Distance between dental crown
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Fig 3 Distance between dental root
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Fig4 Vertical distance between palatal bone and tooth long axis
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Fig5 Alveolar wall thickness

6 Fistif. FiEEHA

Fig6 Tooth and alveolar inclination
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Tab 1 Comparison of T1 and T2 measurements with the radio of

the increased root width to crown(xxs, mm)
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RF 3.35+1.60% 3.47+1.26* 0.97
WAL 4.01:2.28% 6.91+0.99% 0.58
BRIBS 2.36x1.55% 5.52+1.50% 0.43
gy 2.85+1.44% 7.03x1.22% 0.40
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Tab4 Correlation with teeth inclination and alveolar bone(x=s, °)
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Tab2 Comparison of T1 and T2 measurements with change in

buccal alveolar wall thickness(x+s ,mm)

Rz ABD2 ABD3 ALDI ALD2 ALD3

UR3 -0.380.26% -0.32£0.27* -0.45£0.41% 0.41:021% 0.34:0.30% 0.46+0.36*
UR4 -0.500.44% -0.65£0.60% -0.54£0.46% 0.48:036% 0.32+0.20% 0.59+0.32%
URS -0.55£0.24% -0.53£0.23* ~0.35£0.15% 0.58:027% 0.47£0.42% 0.370.18*
UR6 -0.64+0.34* -0.33£0.28* ~0.37£0.27% 0.42:036% 0.54£0.45% 0.45£0.23*
UL3  -0.35:0.25% —0.36£0.31% -0.34£0.34% 0.37£0.29% 0.42£0.28% 0.42:0.23*
UL4  -0.32:025% ~0.55£0.32% -0.65£0.44% 0.45:0.17% 0.59£0.37% 0.7120.41*
ULS -0.38:0.28* ~0.53£0.23% -0.70£0.57% 0.50£0.39% 0.49+0.29% 0.74x0.55*
UL6 -0.46:021% ~0.35:0.27% -0.43£0.41% 0.51£0.24*% 039£0.25% 0.40:0.38*
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Tab 3 Comparison of T1 and T2 measurements with change in

alveolar wall thickness(x+s ,mm)
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RF 9.34+0.61 9.350.61 -1.29 12.28+0.96 13.01£0.59 -1.50
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UR3 30 2.15+1.96 2.90+1.81
UR4 30 6.85+4.77* 3.60+1.66*
URS 30 8.45+4.13* 4.14+1.35
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