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Fig 1. A and B, Airway width, anteroposterior measurements and cervical vertebral maturation by the concavity depth
of the 4th cervical vertebra™ used in this study. 1. Upper airway width: The shortest distance between the posterior
border of the soft palate and anterior border of adenoid; 2. A point-N perpend: distance from point A to the line per-
pendicular to FH plane passing through nasion; 3. N-A-Pog angle: angle formed by nasion, A point and pogonion;
4. Pog-N perpend: distance from pogonion to the line perpendicular to FH plane passing through nasion; 5. Facial
Axis: angle formed by N-Ba line and Gn-Pt line; 6. Anterior facial height (AFH): distance between nasion and menton;
7. Posterior facial height (PFH): distance between sella and gonion; 8. PFH/AFH: ratio of PFH to AFH; 9. FMA: angle
formed by FH plane and mandibular plane. C, Superimposition of lateral cephalograms taken between T1 (Initial) and
T2 (Debonding) show the direction of growth of maxilla and mandible. 10. Angle between N-Ba line and the direction
of growth of Gn; 11. Angle between N-Ba line and the direction of growth of ANS; 12. Angle between the direction

lines of ANS(s) and Gn(s).
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Table 1. Difference between male and female at T1 and T2 stage

T1 Airway width (mm) 916 + 224 10.34 + 2.99 NS

+ +

A-N Per (mm) -1.09 £ 337 -1.18 + 369 NS
N-A-Pog angle (") 701 £ 579 9.28 + 474 NS
Pog-N Per (mm) -9.28 + 6.49 -11.36 £ 7.43 NS
AFH (mm) 12393 + 9.09 12251 = 7.73 NS
PFH (mm) 7126 + 849 .37 + 6.02 NS
PFH/AFH 62.44 + 6.19 6158 + 4.20 NS
FMA (°) 30.12 + 667 3232 £ 537 NS
Facial axis (°) 8346 + 441 8320 £ 395 NS
T2 Airway width (mm) 13.16 + 274 13.96 = 2.62 NS
A-N Per (mm) -1.98 + 4.07 222 £ 377 NS
N-A-Pog angle (°) 6.33 + 4.84 725 + 494 NS
Pog-N Per (mm) -11.02 + 7.02 -1148 £ 728 NS
AFH (mm) 12995 + 822 13369 + 7.98 NS
PFH (mm) 8141 = 7.99 80.22 + 6.82 NS
PFH/AFH 62.51 + 587 61.97 £ 520 NS
FMA (°) 31.72 + 6.32 3326 + 573 NS
Facial axis () 82.24 + 361 8298 + 4.05 NS

NS, Not significant; SD, standard deviation.
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Number (M/F) 12 (4/8) 12 (/1) 12 (1/11)
T1 Age (years) 1076 + 069 104 = 0.78 1097 + 0.80
Atrway width 693 £ 096 986 + 0.82 0.00" 1326 £ 1.37 0.00
(mm)
A-N Per {mm) -1.77 £ 396 -043 £ 271 0.34 -1.25 £ 403 0.56
N-A-Pog (°) 893 £ 542 922 £ 525 0.89 781 £ 488 0.50
Pog-N Per (mm) -12.16 + 728 -996 + 649 0.44 -10.23 + 8.02 093
AFH (mm) 12112 £ 619 121.27 + 537 0.95 126.34 = 10.87 0.16
PFH (mm) 7295 £ 576 7604 £ 578 0.05 7869 £ 7.70 0.35
PFH/AFH 60.32 £ 502 6280 + 524 0.15 62.34 £ 393 0.81
FMA () 33.08 £ 571 3046 + 628 0.10 3158 £ 541 0.64
T2 Age (years) 1349 £ 1.03 1423 + 148 1324 £ 1.06
Airway width 1148 £ 1.24 1370 £ 1.78 0.00° 1520 + 2.28 0.09
(mm)
A-N Per (mm) =243 £ 452 -129 £ 286 0.47 -2.06 + 2.66 0.51
N-A-Pog () 6.05 £ 513 818 £ 621 0.37 6.08 £ 529 0.38
Pog-N Per (mm) -11.16 + 934 -11.25 + b4 0.98 -10.36 £ 559 0.70
AFH (mm) 12934 + 957 13087 + 7.14 0.66 13272 + 9.36 0.59
PFH (mm) 80.81 £ 823 8229 + 6.36 0.63 83.25 = 761 0.74
PFH/AFH 6262 = 600 6299 £ 530 0.87 62.77 £ 424 0.91
FMA () 3271 + 662 3178 + 5.63 0.71 31.37 + 533 0.86
Growth Airway width 455 + 111 385 = 1.96 19 + 1.74
{mm)

(T2 - T1) A-N Per (mm) -065 £ 210 -086 + 2.36 0.83 -0.80 £ 268 0.9
N-A-Pog () -2.83 + 301 -1.04 + 361 0.19 -1.73 + 3% 0.66
Pog—N Per (mm) 099 £ 326 -128 + 410 0.15 -0.13 + 4.39 0.51
AFH (mm) 823 £ 601 960 = 646 0.59 6.38 + 523 0.19
PFH (mm) 786 £ 432 625 + 406 0.36 456 £ 3.33 0.27
PFH/AFH 1.35 £ 079 059 + 0.38 0.01 047 £ 052 052
FMA () -037 + 186 133 £ 274 0.09 -021 £ 227 0.15
Facial axis (°) 074 + 1.8 -098 « 215 0.05 -0.39 £ 1.92 0.48
ANS (%) 11858 + 1880 9855 + 2462 0.04" 782 + 24.09 0.31
GN (°) VR +N037 7118 = 1775 0.01° 8259 + 31.84 0.31
ANS-Gn () 221 +£2202 2736 £ 2846 0.84 21.14 + 1883 0.95

o < 0.05. AW-Narrow, group of children whose upper airway width is between 5.2 mm and 86 mm; AW-Medium,
group of children whose upper airway width is between 89 mm and 11.5 mm;, AW-Wide, group of children whose
upper airway width is between 11.7 mm and 16.0 mm.
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The relationship between upper airway width and facial growth

changes in orthodontic treatment of growing children

Yoon-Ji Kim, DDS," Gyoo-Suk Bok, DDS, MSD,” Kyu-Hong Lee, DDS, MSD,’
Yong-In Hwang, DDS, MSD," Yang-Ho Park, DDS, MSD, PhD*

Objective: The purpose of this study was to evaluate how airway changes influence facial growth during puberty
in Korean children. Methods: Thirty-six patients aged 9 to 11 (mean age: 10.7 years) were selected.
Cephalograms and hand-wrist x-rays were taken at pre-treatment (T1) and post-treatment (T2). The sample was
divided into narrow (5.2 - 8.6 mm, AW-Narrow), medium (8.9 - 11.5 mm, AW-Medium), and wide (11.7 - 16.0
mm, AW-Wide) groups according to the airway width at T1. Cephalometric measurements at T1, T2 and growth
from T1 to T2 were compared between groups. Results: The degree of increase in airway size in each group
was 4.55 mm, 3.84 mm and 1.94 mm in the AW-Narrow, AW-Medium, and AW-Wide groups, respectively.
Moreover, the differences were statistically significant. The significant smallest posterior facial height was found
in the AW-Narrow group at T1. For the growth vaiues from T1 to T2, the AW-Narrow group showed significantly
larger values of PFH/AFH, facial axis, ANS (T1 - T2), and Gn (T1 - T2) than the AW-Medium group. Conclusions:
The compensational changes in the airway width and facial growth were found in the narrow group. Surgical ap-
proach of the airway to prevent unfavorable facial growth in these years of age should be carried out, but with
careful deliberation because these problems may be improved naturally. (Korean J Orthod 2009;39(3):168-176)
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