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Three-dimensional reconstruction of the nasomaxillary complex and upper airway
following rapid maxillary expansion by cone-beam CT

Luo Chun-hua', Zheng Zhi-jun?, Xu Wei-hua', Wang Qing-yun? ('School of Stomatology, Guizhou Medical
University, Guiyang 550003, Guizhou Province, China; 2Department of Orthodontics, Guiyang Hospital of
Stomatology, Guiyang 550003, Guizhou Province, China)

Abstract

BACKGROUND: Two-dimensional radiographs and plaster models are used to evaluate the changes in the
maxillary bone and airway after rapid maxillary expansion, but the shortcomings like distortion, one-sidedness,
and overlapping appear. Cone-beam CT can effectively solve the above problems and achieve the
three-dimensional reconstruction and measurement of the maxillary bone and airway.
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OBJECTIVE: To investigate the morphological changes of nasomaxillary complex and upper airway in adolescent
patients with malocclusion after rapid maxillary expansion by cone-beam CT and Dolphin software.

METHODS: Thirty adolescent patients with malocclusion were enrolled to receive rapid maxillary expansion.

All patients underwent cone-beam CT examination before and after treatment, and Dolphin software was used for image
processing, three-dimensional reconstruction, fixed point and measurement, to evaluate the morphological changes of

the nasomaxillary complex and upper airway.

RESULTS AND CONCLUSION: After treatment, the nasal cavity and maxillary width was increased by (2.13+1.80) and
(4.1242.15) mm, respectively (P < 0.05); the coronal diameter and area of the airway on the hard plate was increased by
(3.30£2056) mm and (75.37+53.92) mm?, respectively (P < 0.05), and all above indexes showed significant difference
compared with baseline. While the sagittal diameter of the airway on the hard plate showed no significant changes. After
treatment, the upper airway showed a significant increase in the area and volume at the nasopharynx, which was
increase by (33.57+57.10) mm? and (1 009.59+1 350.91) mm®, respectively (P < 0.05). The upper airway showed no
significant changes in the area and volume at the velopharynx and glossopharynx, as well as the height at each part. To
conclude, in the growing patients with malocclusion after rapid maxillary expansion, the nasomaxillary complex and area
and volume of upper airway at the nasopharynx showed a significant increase, but the airway at the velopharynx and

glossopharynx reveal no significant changes.

Subject headings: Maxillary Diseases; Pyramidal Tracts; Tissue Engineering

Cite this article: Luo CH, Zheng ZJ, Xu WH, Wang QY. Three-dimensional reconstruction of the nasomaxillary complex
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Table 3 Changes of the cross-sectional area of the upper airway at each part before and after rapid maxillary expansion
W 3 H A T i R i =6 wr PfH
i i Ak A ﬁi[ﬁ][ﬁ] H(m ) 270.19£108.40 345.56+109.50 75.37+53.92 0.001
o SUE T T S0 R A T T A (mm?) 103.82+32.50 127.84173.67 24.03+63.18 0.163
5 SHOHERT T S0 R R T T A (mm?) 201.35+88.28 220.08+88.73 18.73+£70.80 0.323
I B /N T AR (mm?) 91.50+39.93 101.38+44.30 9.88+36.95 0.318
i Jl 4k <38 7 S5 4% (mm) 13.70+3.38 13.88+3.50 0.18+1.64 0.673
5 BMERT N 2 SR AR (mm) 8.23+2.72 8.63+2.43 0.40+2.21 0.494
I BME RN 200 R AR (mm) 10.36+3.32 10.97+2.63 0.61+2.30 0.323
ARIE S A T SR AR (mm) 14.60+44.28 15.7245.10 1.11+33.87 0.284
I Ak S e R A4 (mm) 20.37+4.29 23.67+4.40 3.30+2.56 0.001
B MERT N G0 R AR (mm) 13.41+3.83 13.92+4.95 0.50+3.74 0.061
‘s% < SHOME B R 2 T R AE (mm) 25.13+3.68 25.11+4.44 -0.22+4.04 0.983
T8 g /RIS (mm) 5.90+1.89 6.19+1.60 0.28+2.79 0.699
x1 ErOERSENEREREN *2 BELGREVSHEELFSESHRTK
Table 1 Items for measuring the nasomaxillary complex and airway and (xts, n=30, mm)

their definitions Table 2 Variation of the nasomaxillary complex before and

after rapid maxillary expansion
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%6 BELGRET SHIELSESBEEESTL (xs, n=30, mm)
Table 6 Changes of the height of the upper airway at each part
before and after rapid maxillary expansion
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