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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

I.M B

FROES 2 7 Fole FELO /AL, 0|59 =2 E
g2 3¢H Z]0 Motk ¢V £l 4F 75
Lot FHER e Y 4T g dadas 2QICHI]
0|21%t SRYL= Q) 7|= F2lo] L0 23 A+t
20t} wgs), ojH|Qlzatst, Lef27[e), Aozt Y S
O ME CHSHA A0 2LTH2-4).

Y|z Bel= iR Ho R HQle, 1L, QRIS 2|
2 ZREODB]. 4712 2219 37|= KA, 92, AF, HTE,
HEZR 4 S0 2ol dets we A2 254 UCHE-9]

HIZ Hael fele2 7+2 4o x| WS4, 1t
S(polyp), &27], 2hg L =7|'d BIEO[LE &4, HISH2
HENOlY SOl ACH 20H-F2H0A B T2 S /lel2

o
|l
A
ro

QIFHEEOl H|Of &, Ot O|=0|Ct 2= XA QI
Scammon[5,10,11]9| &7|¥ MZEZ MO =X, oF 12

1o of 2HiNtX| SYMLH7t CHA| 20t A2 e
H

re
|.|-|
rr B

=
o
0x

O O A

[}
[Cf. HEO| 37|17} HAE1 AP0 S7

32 7t

N oA
0
[

9

Hr
40
A
O\I

=
12
9]
tu
h
el
A
re
ot
)
1
4T
d0
10
N
oM
rlo
fot
ot
1o
o
=2

o NE 1r
0=
>
Ny
>
zo T
iml
iipd
o
[al
d

/ot [

Hu

ro

o]
1>
re mu

fob mE po H
Ot
B>
kel
=2
>
Ir
%
bl
t
I
r
10

4o Ho
rrmot
oM kI
m o
ﬁ
mot rir
o
ﬂ

k>
_
mn

or

Jp
m
rg 0>

o ZXst= 4% #=2
25| ‘ot 0|2 d="0|2t 22

%%6‘4 RO Ab

o AL
S - o

u

e >
[N,
™o 2

for
jot
o
-\
o

rlo

o
rlo
0x
10
ol
-
Ras
HI
rc
)
El
ot
AT
o
QF

lo

QX|IL} T SE|E FetS XL L 12H 24
Al EICHS,12-16].

224 I3 SYAYE $EE

J
m
0x
njo
d
>

Corresponding author : Namki Choi

Department of Pediatric Dentistry, School of Dentistry, Chonnam National University, 33 Yongbong-ro, Buk-gu, Gwangju, 61186, Korea

Tel: +82-62-530-5660 / Fax: +82-62-530-5669 / E-mail: nkchoi@jnu.ac.kr

Received September 26, 2017 / Revised November 14, 2017 / Accepted November 13, 2017



> 1o
Ha
4n

ElJm
19 o3 ox

e
ElHU

<
C
=4
@]
oln
=
W
rlo

n
]
-
m
=
)
3
o
%)
c
1%
)
S
o
o

ox rr
10

w

d

A
N

e
o

1
oX
mjo

20|
f. £ %[22 Lopatiené &

C
ol 12 - 1442 HAES T4

AE A5Gl Angle I

AU Yctn washe

mo %
Ha
4n
dr
0
>
rx
>
2}
mjo
o
o
Ot

SR, o, A3 298 AZY A, 47| 290 FYo| 2
X Q0| YBS W YECH HH

HAWS (YO 013 VKo B RYu HRY B
8 GITYE Yolt BTE O DYl gtoLt, 34K 13
159 257 SYRY R0 G2 A% 7|20 2HS AR
MZE 25 (Peak Height Velocity, PHV) CHA|of 2} H|@mét= &t
2 OFF OjH3 HEfOIC £ AT BXLS AET| 4T B
42 BAY 12 15, 25 SYLY BRI 47|E £9/9 M3
YN 222 3Fot0l (ERY B2Y 12 £HDHRD Kol
7t QLRI HlDEASHEH ST

I 917 Chey 3

LAt Oy

= o3 A2 2010 1 UEE 2017 78 3127tX|
YN NES 9Io) HYTHSE X1 20PN T LYY Bt
5 AR SAMATI ZRER YAMATS BYOD,
Solg Bret MAITE W20| gl Y A0 U AET| B
H 2} 159 oo 2 T UCHTable 1)

Table 1. Number of subjects in each group

Pre-peak Peak Post-peak
(N =79 (N = 40) (N = 40)
(Mean Age: (Mean Age: (Mean Age:
10Y 9M) 12Y 2M) 13Y 9M)
Class 1
N = 70) 38 15 17
Class I Division 1
N = 51) 24 16 11
Class II Division 2 17 9 v

(N = 38)
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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 BEAPMALRL £ H 2 Frankfort horizontal planeO| Hf
Stot S O|RLE of CtZ HISIRUCE FREAS YAHIAL
TEF7|7|9] grfE2 1.10]|Ct
LA ZR 5 HARMAEI2 O|F el AT E F5I0] Tf
2

1) 13749 AZHE
FEAZED J0] ciet Y2 Fig. 10 M| =0 ULt
; 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)2} 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) 57He| M A= (Fig. 3)
@ A7) Z0|(Soft palate length, SPL)
: PNSQ} soft palate tip(SPT)77tX| 2] 72|
@ 4771 ZO|(ANS-PNS)
@ H|Qz= 7| = ZZ(Nasopharyngeal airway space, NAS)
: PNSQt 2 Ht7| = ¥ 1(Posterior pharyngeal wall 1, PPW1)
@ ME AA0% 7| ZZ(Upper oropharyngeal airway
space, OAS)
: SPTQ} 287 = ¥2(Posterior pharyngeal wall 2, PPW2)
® st A0S 7|ZEZ(Lower oropharyngeal airway
space 2, OAS2)
220 HE(Tip of epiglottis, E)2t 2 &t7| = B 3(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 BE2S ST HAKZE WEHS
Of ZAMRE L A5 FHSIAUCEL BE 58X = =2 5
g A 2A = (repeatability coefficient, Z|C§ = 0.99, X4 = 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|

e

ANBE IIZ 15(5.68 + 2.21), 25(5.77 + 163)9| AZX|7t &
AN 150622 £ 130 H[SH SAHE FolopH 2 #XE &
ULk GoGn/SNe ZZH IIZ 15 £H At 50| I, I3 2
7R AE 52 $XE ERCL SAHLE /9

-
OFX| UAQCHTable 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 £ 4.39 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+ 139° 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 Cht BIHTable 4)

Q17171 ZOJ(PNS/SPT, SPL)& 23t
o2 {ol0jgt XO|E EO|X| AT SHEHAZE 2FAHM &
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Y337 01 4RIF7| 018 Hm 2
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ogt
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J=]
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>x
ofm
)
o

Qo8 B7kstgoLL 4HEF7I 2571 0|39 A7) 2
Ol 7R O2 Qolsh xf0|= HO| 2Lk
2774 LOIANS-PNS) 2244 13 159t I3 28 247t
2% 130l Zolof Hlsh SANCE Qoo Bt 1 1
12 250] Hjsh o 21 Z77 Zo|2 BOL SAMoz
ofetx| It MO TrEtd T Lot BAKOE B
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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 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) 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 II Div. 2 (N = 38) 13156 + 4.21° 13161 + 6.20° 130.04 + 432°
(1) Class I (N = 70) 23.54 + 338 23.87 £+ 3.39 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° 523 £ 207°
(3) Class I Div. 2 (N = 38) 562 + 1.13° 6.00 £ 1.15° 5.92 + 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 II 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 + 4.22°
(3) Class I Div. 2 (N = 38) 584 + 1.59 589 + 149 595 + 119
4. AT 20|t M7= =A1t| H|&(Table 4) oot R HENO| HBtE MK D 2 £ RUs 232 oL E
LR[S ALE o 2317 i3 O« SL3Ict. o2 2XE At
SPL/NAS, SPL/OAS] H|&& H|uoh 20| M £Puet 7 & SRS 2 A[DO[AL A0kL}, O[H|Ql=1t Yef=27|st S22 0f
g Al7|0f th3 SAH2=2 Folnjsh Xt0[S HO|X| BRACE. FOIT ME7H UEES SO HIZE Foiof thet 227t st
SPL/OAS2 Hlg= H|ugt ZH0M SAHH22 F2l05HA I 1, AOHX| oAb SHAFe| T ZAOUBA S 2SN Hog H
= 177} 150 5 o 2 +X& 2t Of @48 =7(0f &Ast7| &olstn =8 = A= XY U
Jl0f 1 st O Erjsict & Zolct
V.52 3 1E ol0f 2 9T 27N IF 12 U 28 B0l HQISHeG
Zosrol sesy 31X 9 7|E BP2 AEY| Aol 4
TR MY WL AR HF IF A7 0HE  F7Iof W2t BIkn EAY 1Y XD HDEAH] 1
B RS HEE|OOFSILE £3] Hlzg2ol of2{Z2 X 40t XtO| S Ot INR}; - & ALt
Fad SAE 2710 ZEe e A2 Aerdaee 48 ¢ O] el A=0A Zhong S[4]0|L} Lopatiene S[15]2 o=
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