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Effect of extraction orthodontic treatment on upper airway and
surrounding tissue in adult patients with skeletal
class I high angle malocclusion
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ABSTRACT Objective: To compare the changes of the upper airway morphology, hyoid bone position,
and craniofacial structure before and after extraction treatment and non-extraction treatment in the adult
patients with skeletal class II high angle malocclusion, and to analyze the effect of extraction orthodontic

treatment on the upper airway structure in these patients, and to provide the theoretical basis for the selection
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of clinical treatment plans. Methods: A retrospective analysis on the clinical data of 60 adult patients with
skeletal class II high angle malocclusion who required orthodontic treatment was collected from the
Orthodontics Department of Stomatology Hospital of Jilin University. The patients were divided into
extraction group and non-extraction group according to whether treated with extraction orthodontic
treatment, and there were 30 patients in each group. The lateral cephalometric radiographs of the patients
before and after orthodontic treatment were obtained, and the upper airway, hyoid bone, and craniofacial
tissues were delineated and detected by Dolphin software. SPSS 23. 0 statistical software was used to
perform the statistical analysis on the related measurement data. Results: Compared with before
orthodontic treatment, the distance between the uvula tip and midpharyngeal wall (U-MPW), aryngeal
wall (V-LPW),

anterior cranial base (U1-SN) as well as the inner upward angle between the lower central incisor long

the inner downward angle between the long axis of the upper central incisor and the

axis and mandibular plane (1L1-MP) of the patients in extraction group with skeletal class Il high angle
malocclusion after orthodontic treatment were significantly decreased (P<C0.05), while the occlusal plane
and the anterior cranial base (OP-SN) and the angle between the long axes of the upper and lower central
incisors (U1-L1) were significantly increased (P<C0.05). There were no significant differences in the
(P>>0.05) . Compared with before

orthodontic treatment, the angle of posterior nasal spine  (ANB) of the patients in non-extraction group

other measurement indicators of the patients between two groups

with skeletal class [l high angle malocclusion after orthodontic treatment was significantly decreased (P<C
0.05) ,

differences in the other measurement indicators of the patients between two groups

and the OP-SN and L.1-MP significantly were increased (P<C0.05). There were no significant
(P>0.05).
Conclusion: The sagittal diameter of upper airway of the adult patients with skeletal class II high angle

malocclusion tended to be orthodontic treatment after extraction orthodontic treatment, mainly in the

oropharynx and laryngopharynx of the upper airway,

significantly.
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Fig. 1 Measurement indicators of upper airway of patients

with skeletal class Il high angle malocclusion
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Fig. 2 Measurement indicators of hyoid bone position of

patients with skeletal class Il high angle malocclusion
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Tab.1 Measurement indicators of upper airway of patients in extration group before and after orthodontic treatment

(n=30, x=+s,//mm)

Group PNS-Ba PNS-UPW SPP-SPPW U-MPW
Before orthodontic treatment 43.25+3.79 25.94+3.39 11.31+£2.83 10.63+£3.24
After orthodontic treatment 42.04+3.29 25.87+2.97 11.18+3.69 9.6043.04
P 0.068 0.843 0.795 0.023
Group TB-TPPW V-LPW C3-RGn PNS-V
Before orthodontic treatment 10.8242.61 13.984+3.70 65.83£6.04 59.74+£4.98
After orthodontic treatment 10.3043.47 12.6944.64 64.90£6.40 60.62£5.78
P 0.198 0.010 0.357 0.242
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Tab.2 Measurement indicators of hoyid bone position of patients in extraction group before and after orthodontic treatment

(n=30, x=+s,//mm)

Group Hy-MP Hy-C3 Hy-RGn
Before orthodontic treatment 9.6244.14 99.50+6.63 33.87+£3.78 33.794+4.60
After orthodontic treatment 10.45+4.49 101.0747.09 33.50+4.10 33.06+5.30
P 0.125 0.305 0.405
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Tab.3 Dental and maxillofacial measurement indicators of patients in extraction group before and after orthodontic treatment

(n=30, x+s, 0/°)

Group SNA SNB ANB OP-SN MP-SN
Before orthodontic treatment 82.43+3.43 75.9042.90 6.5541.40 21.23+£3.55 40.64+3.51
After orthodontic treatment 82.02+£3.11 75.761+2.84 6.2641.90 22.95+3.78 40.19+4.93
P 0.205 0.617 0.250 0.007 0.461
Group MP-FH U1-SN L1-MP Ul-1.1

Before orthodontic treatment 31.99+2.82 106.0747.33 97.95+£5.50 115.32411.08
After orthodontic treatment 31.69+4.33 98.52+£6.51 92.75£7.08 128.5349.41

P 0.616 0.001 0.001

F4 FRFTABREFFHGHE ELENRER

Tab.4 Measurement indicators of upper airway of patients in non-extration group before and after orthodontic treatment

(n=30, x=*s, //mm)

Group PNS-Ba PNS-UPW SPP-SPPW U-MPW
Before orthodontic treatment 41.33£3.01 24.49+2.74 11.17£2.30 9.104=2.43
After orthodontic treatment 41.12+3.06 24.60+2.59 10.35+3.54 8.65+2.75
P 0.607 0.205 0.410
Group TB-TPPW V-LPW C3-RGn PNS-V
Before orthodontic treatment 9.57+£2.48 12.0343.73 62.60-£5.09 62.29£5.73
After orthodontic treatment 9.35£2.62 12.33+3.25 63.184+5.41 62.15+6.21
P 0.558 0.485 0.881
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Tab.5 Measurement indicators of hoyid bone position of patients in non-extraction group before and after orthodontic treatment

(n=30, x=+s, //mm)

Group Hy-MP Hy-S Hy-C3 Hy-RGn
Before orthodontic treatment 13.88+£4.22 105.10+8.38 32.26+3.93 32.30+4.85
After orthodontic treatment 13.12+3.85 105.48+£10.63 32.174+3.94 33.16+4.75
P 0.234 0.709 0.787 0.218
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Tab.6 Dental and maxilloficial measurement indicators of patients in non-extraction group before and after orthodontic treatment

(n=30, x+s, 0/°)

Group SNA SNB ANB OP-SN MP-SN
Before orthodontic treatment 82.42+3.86 75.43+3.32 7.00£1.62 20.66+3.44 39.52+£1.76
After orthodontic treatment 82.40+4.21 75.94+3.79 6.45+1.59 22.61+£3.86 39.09£2.65
P 0.939 0.073 0.033 0.002 0.225
Group MP-FH U1-SN L1-MP Ul-L1

Before orthodontic treatment 31.184+2.46 103.19+8.36 94.044+6.23 123.254+11.02
After orthodontic treatment 30.86£2.94 103.16£5.37 99.224+7.24 118.52+8.19

P 0.322 0.080 0.002 0.080
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