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Pharyngeal Airway Dimensions in Skeletal Class I Young Adolescents :
Cephalometric Study
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— Abstract

group followed by class I division 2 and skeletal class L.

This study aimed to evaluate the nasopharyngeal and oropharyngeal dimensions of the patients with skeletal class I
division 1 or division 2 patterns during the pre-peak, peak, and post-peak growth periods for comparison with a skeletal
class I control group (79 for pre-peak, 40 for peak, 40 for post-peak). Total 159 lateral cephalograms (70 for skeletal class I,
51 for skeletal class II, division 1, and 38 for skeletal class II, division 2) were selected.

The growth of anteroposterior dimension of the pharyngeal airway were statistically significant among growth periods.
The dimension for the nasopharyngeal and oropharyngeal airway space was the smallest in the division 1 skeletal class II

Key words : Pharyngeal airway, Lateral cephalogram, Skeletal pattern, Peak height velocity
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Table 1. Number of subjects in each group

Peak
(N = 40)
(Mean Age :
12Y 2M)

Pre-peak
(N =179
(Mean Age :
10Y 9M)

Post-peak
(N = 40)
(Mean Age :
13Y 9M)

Class I
(N = 70)

Class II Division 1
(N = 51)

Class II Division 2
(N = 38)

38 15 17

24 16 11

17 9 12
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Table 2. Developmental stage indications used in the study according to SMI and Hagg method

Pre-peak Peak Post-peak
(Mean Age 10Y 9M) (Mean Age 12Y 2M) (Mean Age 13Y 9M)
Sex Female Male Female Male Female Male
SMI System 3 5 6-7 7-8 8-9

Hagg Method MP3-F S, MP3-FG

MP3-G DP3-I, MP3-H, MP3-1

2 152 R/0IRAH(Table 2).
3) ZRES YAHAMT AS
=0 =8 BEAPMALEL £ H 2 Frankfort horizontal planeO| Hf
Sot S O|RLE of Ot HISIRUCEL FREAS LAMAL
TEF7|7|9] 2tfE2 1.10]|Ct
TRl ZR 5 HARMAEI2 O[Tl AT E F5I0] Tf
A

1) 1374 AZHE
FEAZED J0] cie A2 Fig. 10 M| =0 UL
; Sella (S), Nasion (N), Anterior nasal spine (ANS), A-point,

B-point, Gnathion (Gn), Gonion (Go), Posterior nasal spine

(PNS), Posterior pharyngeal wall 1 (PPW1), Soft palate tip (SPT),
Posterior pharyngeal wall 2 (PPW2), Epiglottis tip (E), Posterior
pharyngeal wall 3 (PPW3)

2) 5742] AZ2 (Fig. 2)
@ Sella-Nasion-A point (SNA)
@ Sella-Nasion-B point (SNB)
® A-point-Nasion-B-point (ANB)
@ Gonion-Gnathion/Sella-Nasion (GoGn/SN)
(® ANS-PNS/SPT
s A7) HE(Soft palate tip, SPT)2F 771 ™ AtO|(Anterior

nasal spine-Posterior nasal spine, ANS-PNS)9| Zt =

Cephalometric Landmark

Explanation

U B W N

o N O

10

11

12

13

Sella

Nasion

ANS

A-point
B-point
Gnathion (Gn)
Gonion (Go)
PNS

Posterior pharyngeal
wall 1 (PPW1)

SPT

Posterior pharyngeal
wall 2 (PPW2)

E

Posterior pharyngeal
wall 3 (PPW3)

Midpoint of sella turcica.

Most anterior point on frontonasal suture.

Anterior nasal spine; anterior point on maxillary bone.
Most concave point of anterior maxilla.

Most concave point on mandibular symphysis.

Point located perpendicular on mandibular symphysis mid-
way between pogonion and menton.

Most posterior inferior point on angle of mandible
Posterior nasal spine; posterior limit of bony palate.

The intersection point of the palatal plane at the posterior
pharyngeal wall.

Soft palate tip.

The intersection point of the parallel plane at the palatal
plane drown from the SPT point to the posterior pharyngeal
wall.

Epiglottis.
The intersection point of the parallel plane at the palatal

plane drown from the epiglottis point to the posterior pha-
ryngeal wall.

Fig. 1. Cephalometric reference points and explanations.
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Fig. 2. Angular measurements used in this study.
1. SNA, 2. SNB, 3. ANB, 4. GoGn/SN, 5. ANS-PNS/SPT.

(3) 5742 ¥ A% (Fig. 3)
@ 74 ZA0|(Soft palate length, SPL)
: PNSQ} soft palate tip(SPT)77tX| 2] 2|
@ 4771 ZO|(ANS-PNS)
@ H|Qz2 7| = ZZ(Nasopharyngeal airway space, NAS)
: PNSQt 2 HE7| = ¥ 1(Posterior pharyngeal wall 1, PPW1)
@ ME A% 7| ZZ(Upper oropharyngeal airway
space, OAS)
: SPTQt 287 = ¥2(Posterior pharyngeal wall 2, PPW2)
® st A0S 7|ZEZ(Lower oropharyngeal airway
space 2, OAS2)
220 HE(Tip of epiglottis, E)2t Z 87| = B3(Posterior

pharyngeal wall 3, PPWS3)

(4) 371 ASH 58
: SPL/NAS, SPL/OASL, SPL/OAS2

ZREE HAMAZIS AZE £X|A0[Q] MRS 2ol
7] #I5t0] A 5% 30712 2SS ST HAKIZE EHS
Of ZAMRE L A5 FHSIAUCEL BE 5ZX = =2 U5
g A EA = (repeatability coefficient, Z|C§ = 0.99, |4 = 0.95)
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Fig. 3. Linear measurements used in this study.

1. Soft palate length, 2. Hard palate length, 3. NAS = Na-
sopharyngeal airway space, 4. OAS1 = Upper oropharyn-
geal airway space, 5. OAS2 = Lower oropharyngeal airway
space.

ujn

HALCE

4. A Me|

eSS

ANBE IIg 15(5.68 + 2.21), 25(5.77 + 163)9| AZX|7t &
AN 150622 £ 130 H[sH SAHE ROt 2 #XE &
UCh GoGn/SNe ZZH IIZ 1§ £HusAt 50| I, I3 2
7R AEH 52 £XE ERCL SAHLE /9

-
OFX| UQLCHTable 3).
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Table 3. Comparison of skeletal measurements in the class I, class II division 1 and class II division 2

Pre-peak (N = 79) Peak (N = 40) Post-peak (N = 40)

(Mean Age 10Y 9M) (Mean Age 12Y 2M) (Mean Age 13Y 9M)
(1) Class I (N = 70) 36.58 + 4.25 3570 + 3.83 34.09 + 6.27
GoGn/SN (°) (2) Class I Div. 1 (N = 51) 3642 + 6.97 36.13 £ 6.77 3864 +7.10
(3) Class I Div. 2 (N = 38) 3721 + 3.66 35.28 + 4.07 3579 + 549
(1) Class I (N = 70) 79.63 + 2.89 80.69 + 3.29 8212 + 417°
SNA (°) (2) Class I Div. 1 (N = 51) 8122 + 437 8191 + 279 8159 + 3.34°
(3) Class I Div. 2 (N = 38) 8041 £ 439 8258 + 5.08 83.29 + 3.22¢
(1) Class I (N = 70) 7639 £ 2.63 77.80 + 2.22¢ 78.66 + 3.64
SNB (°) (2) Class II Div. 1 (N = 51) 75.59 + 4.06° 76.54 + 3.14% 7532 + 3.50°
(3) Class I Div. 2 (N = 38) 75.09 £ 4.02 76.96 + 4.36° 76.75 £ 3.66
(1) Class I (N = 70) 324 + 147 289 £ 153 346 £ 125
ANB (°) (2) Class I Div. 1 (N = 51) 563 + 2.37° 536 + 1.66° 6.27 £ 2.63°
(3) Class I Div. 2 (N = 38) 531 +1.39° 562 + 1.69° 6.54 + 1.74°

Least statistical different test, uppercase letter indicate statistically different values (* : p < 0.05, a : compared with class I, b : compared with class II divisionl,

¢ : compared with Pre-peak, d : compared with Peak).

GoGn = gonion-gnathion, SN = sella-nasion, SNA = sella-nasion-A point, SNB = sella-nasion-B point, ANB = A point-nasion-B point.

2. 177K 5 ZTIHof ChSH BIH(Table 4)

Q1717 ZOJ(PNS/SPT, SPL)& 23t
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Fig. 4. Pharyngeal airway measurements.
Least Statistical Different test (* : p < 0.05).
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Table 4. Comparison of cepholometric and pharyngeal airway measurements in the class 1, class II division 1 and class II division 2

Pre-peak (N = 79) Peak (N = 40) Post-peak (N = 40)
Mean Age : 10Y 9M Mean Age : 12Y 2M Mean Age : 13Y 9M
(1) Class I (N = 70) 32.25 + 342 3237 + 3.19° 3344 + 292
PNS-SPT (mm) (2) Class II Div. 1 (N = 51) 3175 + 433 33.56 + 3.68° 34.82 + 1.98°
(3) Class II Div. 2 (N = 38) 31.24 + 2.86 3394 + 317 34.00 + 2.34°
(1) Class I (N = 70) 49.30 £ 449 51.07 + 244 51.15 + 345
ANS-PNS (mm) (2) Class I Div. 1 (N = 51) 5131 + 3.75° 53.13 + 2.78 53.95 + 2.25*
(3) Class I Div. 2 (N = 38) 51.00 + 4.73° 52.83 + 2.29*¢ 53.04 + 2.14*
(1) Class I (N = 70) 12953 + 6.17 12643 £ 541 12779 £ 471
ANS-PNS/SPT () (2) Class I Div. 1 (N = 51) 13331 £ 6.99° 13122 + 574 131.95 + 3.68°
(3) Class I Div. 2 (N = 38) 13156 + 4.21° 13161 + 6.20° 130.04 + 432°
(1) Class I (N = 70) 23.54 + 338 23.87 +3.89 25.50 + 2.27°
PNS-PPW1 (mm) (2) Class I Div. 1 (N = 51) 2296 + 3.24 23.56 £ 2.10 2473 £ 0.93°
(3) Class I Div. 2 (N = 38) 2294 + 531 2372 £135 2488 + 145°
(1) Class I (N = 70) 10.26 + 2.79 1110 + 2.97 11.68 + 2.88
SPT-PPW2 (mm) (2) Class II Div. 1 (N = 51) 1002 + 411 10.16 + 3.98 9.82 £ 1.76
(3) Class I Div. 2 (N = 38) 10.59 + 2.69 1072 + 2.75 10.54 + 2.67
(1) Class I (N = 70) 6.83 £ 1.63 6.37 £ 292 762 + 1.64
E/PPW3 (mm) (2) Class II Div. 1 (N = 51) 579 + 1.80° 597 + 1.99° 5.23 £ 207°
(3) Class I Div. 2 (N = 38) 562 + 1.13° 6.00 £ 1.15° 592 + 1.20°
(1) Class I (N = 70) 140 + 0.26 139 + 0.26 132 £019
SPL/NAS (2) Class II Div. 1 (N = 51) 141 + 0.26 143 + 0.16 141 £ 0.09
(3) Class I Div. 2 (N = 38) 143 £ 032 144 + 0.16 137 £ 0.12
(1) Class I (N = 70) 3.50 £ 1.69 312 £0.88 3.07 £ 093
SPL/OAS1 (2) Class II Div. 1 (N = 51) 3.58 £1.26 3.78 £ 147 3.67 £ 0.80
(3) Class I Div. 2 (N = 38) 3.15 £ 0.85 331 +£0.70 342 £ 087
(1) Class I (N = 70) 499 + 134 6.07 + 2.56 457 + 101
SPL/OAS2 (2) Class II Div. 1 (N = 51) 6.01 £ 1.97° 6.18 + 2.07° 8.04 + 422°
(3) Class I Div. 2 (N = 38) 584 + 1.59 5.89 + 149 595+ 119
4. AT 20|t M7= Z=A1t| H|&(Table 4) ot QHRHENO| HBtE ML 2 5 RUs 232 BoeaE
LA[SALE s 2317 2f3f O« S23Ict. of2{et 2XE At
SPL/NAS, SPL/OAS] H|g2 H|uot Ao M P uet R & SRS 2 A[DtO[AL A0kL}, O[H|Ql= 1t Yef27|st S22 0f
g Al7|0f th3 SAH2=Z Folojsh Xt0[S HO|X| BRACE. FOIT ME7F UEHS SO HI2E Fojof thet 227t st
SPL/OAS2 Hlg= H|ugt 200N SAH22 F2lO5HA I 1, AOHX| oAb SHAFe| T ZAOBA S AN Hog H
= 187} 150 g o & +X1& 2Rt Of @48 =7/0f &Ast7| &olstn =8 = A= XY A
Jl0f 1 s O Erjsict & Zolct
V.52 3 1E ol0f 2 9T 27N IF 12 U 28 BXjo| HQISHe}
Zolsrol ssy 31X Y 7|E BP2 AEY| Ao 4
LIRS MY WL AR T IF A7 0HE  F7Iof W2t Bokn EAY 13 IR HDEAH] 1
B RS HAEE|OOFSILE £3] Hlzg2ol oj2{Z2 X 40t XtO| S O IR} | ALt
Fad SAE 2710 HEe He A2 AABRL2 4 & O] el A=0A Zhong S[4]0|L} Lopatiene S[15]2 &=
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