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[Abstract] Objective To explore the relationships among pharyngeal airway morphology, craniocervical posture,
and anterior teeth position in hyperdivergent skeletal Class I female adults and provide a reference for orthodontic clini-
cal diagnosis and treatment. Methods Lateral cephalometric radiographs of 104 untreated skeletal Class II (ANB =
4.7°) female adults were included and divided into a hyperdivergent group (MP-SN > 37°) (n = 52) and a normodivergent
group (29° < MP-SN < 37°) (n = 52) by mandibular plane angle. The pharyngeal airway sagittal size, craniocervical an-
gulation and anterior teeth position of the two groups were measured. Results Compared to the normodivergent group,
hyperdivergent subjects exhibited narrower nasopharyngeal, velopharyngeal, and glossopharyngeal airways (P < 0.05) and
larger craniocervical angulations (P < 0.05). In the hyperdivergent group, the nasopharyngeal airway sagittal size was neg-
atively correlated with craniocervical angulations (P < 0.05), while the hypopharyngeal airway sagittal size was positively
correlated with craniocervical angulations in the hyperdivergent group and normodivergent group (P <0.05). In both
groups, craniocervical angulations were negatively related to the labiolingual inclination of the upper incisors (P < 0.05)

but positively related to the inclination of the occlusal plane (P < 0.05). Conclusion Hyperdivergent skeletal Class 1I
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female adults had narrower upper airways and more extended craniocervical posture, which was correlated with pharynge-
al airway morphology and anterior teeth position simultaneously. These results suggested that there were correlations
among respiratory efficiency, craniocervical posture and dentofacial morphology.

[Key words] pharyngeal airway morphology; craniocervical posture; —anterior teeth position; skeletal class IT;
hyperdivergent; female adults; lateral cephalometric radiographs; —soft-tissue stretching; orthodontic treatment
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o [cvr a: pharyngeal airway(S: sella; Ba: basion;
. L < PNS: posterior nasal spine; AD2: the

Cv4ip D

point of intersection of posterior pharyn-
geal wall and the vertical line of the line
S-Ba through PNS; UPW: the point of in-
tersection of posterior pharyngeal wall
and the line PNS-Ba; U: the tip of the
uvula; MPW: the foot point of perpendic-

ular line from point U to posterior pha-
ryngeal wall; B: supramental; Go: gonion; TB: the point of intersection of base of the tongue and the line B-Go; TPPW: the point of intersection of
posterior pharyngeal wall and extension of line B-Go; V: the epiglottis point; LPW: the foot point of perpendicular line from point V to posterior
pharyngeal wall. Measurement items: PNS-AD2: middle nasopharyngeal airway size; PNS-UPW: lower nasopharyngeal airway size; U-MPW: velo-
pharyngeal airway size; TB-TPPW: glossopharyngeal airway size; V- LPW: hypopharyngeal airway size); b: craniocervical posture[N: nasion;
CV2sp: the most prominent point on the posterior border of the second cervical vertebra (C2); CV2ip: the most inferoposterior point on the body
of C2; CV4ip: the most inferoposterior point on the body of the forth cervical vertebra (C4). Measurement items: SN/OPT(the odontoid tangent
line, drawn through the point CV2sp and CV2ip): craniocervical angulation, representing the inclination of the head relative to the upper cervical
vertebra; SN/CVT(the cervical vertebral line, drawn through the point CV2sp and CV4ip): craniocervical angulation, representing the inclination
of the head relative to the middle cervical vertebra]; c: position of the anterior teeth(ANS: anterior nasal spine; Is: the most incisal and labial
point on the most protruded upper incisor; li: the most incisal and labial point on the most protruded lower incisor; IsA: the root apex point of the
most protruded upper incisor; [iA: the root apex point of the most protruded lower incisor. Measurement items: U1/SN: the labiolingual inclination

of the upper incisor; U1/PP: the labiolingual inclination of the upper incisor; L1/MP: the labiolingual inclination of the lower incisor; OP/SN: the

inclination of the occlusal plane; U1-PP: the vertical height of the upper incisor; L1-MP: the vertical height of the lower incisor)

Figure 1 Landmarks and measurement items
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Table 1 ~ Comparison of pharyngeal airway morphology, craniocervical posture and anterior teeth position between the
hyperdivergent group and normodivergent group xEs

Parameter Hyperdivergent group (n = 52) Normodivergent group (n = 52) iz P
Agelyear 22.38 + 4.46 22.13 +3.76 0.309 0.758
Pharyngeal airway size/mm

PNS-AD2 21.52 +2.84 22.28 +2.58 1.417 0.159

PNS-UPW 23.20 = 2.29 2541 +2.40 4.789 <0.001

U-MPW 8.62 +2.07 9.99 + 2.48 3.065 0.003

TB-TPPW 9.56 + 1.98 10.95 +2.35 3.265 0.001

V-LPW 13.13 £ 3.98 13.33 £ 3.01 0.289 0.773
Craniocervical angulation/®

SN/OPT 104.90 = 6.50 100.60 + 5.64 3.676 <0.001

SN/CVT 109.70 + 6.27 105.10 + 5.82 3.910 < 0.001
Anterior teeth position/°

UI/SN 104.40 + 6.43 106.60 + 9.66 1.340 0.183

Ul/pP 116.20 + 5.95 116.60 + 9.71 0.207 0.836

L1/MP 101.20 + 5.72 104.80 + 6.64 2.939 0.004

OP/SN 21.21 £ 4.05 16.38 +3.23 6.727 < 0.001

U1-PP/mm 29.98 +2.42 28.06 +2.43 4.048 < 0.001

L1-MP/mm 4221 +2.31 39.20 + 2.63 6.220 < 0.001

PNS-AD2: middle nasopharyngeal airway size; PNS-UPW: lower nasopharyngeal airway size; U-MPW: velopharyngeal airway size; TB-TPPW: glossopha-

ryngeal airway size; V-LPW: hypopharyngeal airway size; SN/OPT: craniocervical angulation, representing the inclination of the head relative to the upper

cervical vertebra; SN/CVT: craniocervical angulation, representing the inclination of the head relative to the middle cervical vertebra; U1/SN, U1/PP: the

labiolingual inclination of the upper incisor; L1/MP: the labiolingual inclination of the lower incisor; OP/SN: the inclination of the occlusal plane; U1-PP:

the vertical height of the upper incisor; L1-MP: the vertical height of the lower incisor

T2 EAARE A L AGEIEAS R I Pearson AH M4 Bt

Table 2 Pearson correlation analysis between pharyngeal airway morphology and craniocervical angulation

in the hyperdivergent group and normodivergent group n=>52
PNS-AD2 PNS-UPW U-MPW TB-TPPW V-LPW
Group
r P r P r P P r P
Normodivergent SN/OPT 0.159 0.261 0.059 0.680 0.071 0.619 0.063 0.658 0.271 0.052
SN/CVT 0.108 0.446 0.014 0.921 -0.089 0.533 -0.096 0.498 0.299 0.031
Hyperdivergent SN/OPT -0.017 0.907 -0.396 0.004 -0.197 0.162 -0.041 0.773 0.206 0.143
SN/CVT -0.099 0.483 -0.354 0.010 -0.210 0.135 -0.004 0.978 0.296 0.033

PNS-AD2: middle nasopharyngeal airway size; PNS-UPW: lower nasopharyngeal airway size; U-MPW: velopharyngeal airway size; TB-TPPW: glossopha-

ryngeal airway size; V-LPW: hypopharyngeal airway size; SN/OPT: craniocervical angulation, representing the inclination of the head relative to the upper

cervical vertebra; SN/CVT: craniocervical angulation, representing the inclination of the head relative to the middle cervical vertebra

T3 UL AR AL AR AL Y Pearson A G PE 4SBT

Table 3 Pearson correlation analysis between craniocervical angulation and anterior teeth position

in the hyperdivergent group and normodivergent group n=>52
U1/SN ul1/pp L1/MP OP/SN Ul1-PP L1-MP
Group
r P r 4 r P r P r P r P
Normodivergent SN/OPT -0.377 0.006 -0.331 0.017 0.014 0.920 0.459  0.001 0.129  0.363 0.005 0.973
SN/CVT -0.277 0.046 -0.240 0.087 0.081 0.566 0.365 0.008 0.078  0.585 0.134 0.345
Hyperdivergent SN/OPT -0.372  0.007 -0.339 0.014 -0.150 0.288 0.351 0.011 0.179  0.204 0.041 0.772
SN/CVT -0.449 0.001 -0.416  0.002 -0.193 0.171 0.356  0.010 0.143  0.312 -0.026 0.854

SN/OPT: craniocervical angulation,

resenting the inclination of the head relative to the middle cervical vertebra; U1/SN, U1/PP: the labiolingual inclination of the upper incisor; L1/MP: the

labiolingual inclination of the lower incisor; OP/SN: the inclination of the occlusal plane; U1-PP: the vertical height of the upper incisor; L1-MP: the verti-

cal height of the lower incisor

representing the inclination of the head relative to the upper cervical vertebra; SN/CVT: craniocervical angulation, rep-
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