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oz 8H)S MAsiTh ATt HH(EEA
2p) AL 21.53 (= 293) A EA AFo] dEE A

3
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ARX 3kl CBCT (VCT pro, Vatech, Seoul, Korea)E
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medicine) L2 W33 T}
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& 1830l 114 94 o ATHA. &
Zke] DICOM 473 & za I 2% T 3
HE Hejew, 334 ‘Qxﬂ 433 &7 MPR
(multiplanar projection reformat) mode<] coronal, ax-
ial, sagittal section®] °©]w]X]7} YEPAT}.

2
SR AT

A&7 2] A% (The landmarks)

Na (Nasion): The most anterior point of the frontonasal
suture in the midsagittal plane.

Ba (Basion): The most posterior inferior point of the
occipital bone at the anterior margin of foramen
magnum.

Or (Orbitale): The most inferior point of the orbital
margin.

Po (Porion): The most superior point of the external
auditory meatus.

B (B point): The deepest anterior point in concavity of
the anterior mandible.

PNS (Posterior nasal spine): The most posterior point
of the hard palate.

CV1: The most anterior inferior point of the anterior
arch of atlas.

CV2: The most anterior inferior point of the body of
2" cervical vertebrae.

CV4: The most anterior inferior point of the body of

CBCTE 0|82 5128 $E|2 3 47I= sl

4™ cervical vertebrae.
Vp: The most posterior point of the ala of vomer.

715 HHe] A% (The reference planes)

FH plane (Frankfort Horizontal plane): The plane was
constructed on both side of Po and right of Or.

Midsagittal plane: The plane was perpendicular to the
FH plane passing through Na and Ba.

Coronal plane: The plane was perpendicular to the FH
and the midsagittal planes passing through Na.

PNS-Vp plane: The plane was perpendicular to the
midsagittal plane passing through PNS and Vp.

CV1 plane: The plane was parallel to FH plane pass-
ing through CVI.

CV2 plane: The plane was parallel to FH plane pass-
ing through CV2.

CV4 plane: The plane was parallel to FH plane pass-
ing through CV4.
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Fig 1. Three dimensional image and MPR (multiplanar projection reformat) overlay views of airways. A, Reference

planes (PNS-Vp plane, CV1 plane, CV2 plane, CV4 plane);

B, volumetric image at nasopharynx area; C, volumetric

image at oropharynx area; D, volumetric image at hypopharynx area. PNS, Psterior nasal spine; Vp, the most posteri-

or point of the ala of vomer; CV, cervical vertebrae.
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plane®] Z17%, CVI1 plane®] 3 4= Al AL
F FAAY e Y, FRIFES OVl
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W, CV4 plane 31 4745 AlASIL Fe Fdel
23E = dHe s Az Folsta ASSHA
t}. SkinZ} boneoll ESF= opacity - 21A|Sk
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30: 355 [mm]

Fig 2. Measurement of mandibular position. Mandibular
position was evaluated using anotomical B point at
each time period.
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Fig 3. Mean pharyngeal volume change. Baseline,
Before surgery; T1, 2.3 months after surgery; T2, 1

year after surgery.
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CBCTE O|E% 5l ZEE = 47|& HE

Table 1. Means and standard deviations of volume of the whole-pharynx, nasopharynx, oropharynx and hypopharynx

(unit: mm®)
Baseline T1 T2
Variable (n = 20)
Mean += SD Mean + SD Mean + SD

Whole-pharynx 38502.16 £ 13,931.59 3292312 + 13/771.48 31,603.07 £ 11,563.98
Nasopharynx 12,619.38 + 3,950.15 11,614.49 + 4,078.39 11,511.16 = 3,762.60
Oropharynx 11,909.19 + 5950.33 9,15846 + 5506.45 823817 + 4,048.07
Hypopharynx 13,973.60 + 5430.51 12,150.18 + 5,493.88 11,853.75 + 5,042.45

Baseline, Before surgery; T1, 2.3 months after surgery; T2, 1 year after surgery.

Table 2. Comparison of volume changes of the whole-pharynx, nasopharynx, oropharynx and hypopharynx (unit:

mm?)
n =20 Variable Volume change Reduction rate (%) Significance
Mean + SD
T1-Baseline ‘Whole—pharynx -5579.04 + 3,769.86 14.54 f
Nasopharynx -1,004.89 + 1,106.39 7.96 T
Oropharynx 275073 + 1,782.18 23.10 !
Hypopharynx -1,82342 + 201329 1306 !
T2-Baseline Whole-pharynx -6,899.09 + 6,194.94 1792 T
Nasopharynx -1,10822 + 1,817.47 8.78 .
Oropharynx -3,671.02 £ 2,790.42 30.83 1
Hypopharynx -2,119.85 + 2806.15 15.17 !
T2-T1 ‘Whole—pharynx -1,320.05 + 5,254.26 4.01 NS
Nasopharynx -103.33 + 1,816.84 0.90 NS
Oropharynx -920.29 £ 2,278.92 10.05 NS
Hypopharynx -296.43 + 1,906.64 2.44 NS

p < 0.05 Tp < 0.01; Tp < 0.001; NS, Not significant; Baseline, before surgery; T1, 2.3 months after surgery, T2,

1 year after surgery.

A, ASA o] FoA e Aole flH (@

> 0.05).
HAPME CIFIY
o]A] ¢

sletE SE|& - 47]1%0] WSKFg 3, Tables 1 and 2) H]Ql
=274 Mg 574 ngAte] Tt 59 314 3,950.15) mm’ol|A, F&
PA Gl A7 = GGl FuE SH Ay,
T Fye % A Hi 1.85F(Baseline)d
38,502.16 (£ 13,931.59) mm’o A, % & H 2.3 . FeE
AL(TD 32,923.12 (+ 13,771.48) mm’ 2 EA & o 3,762.60) mm>ZA],

= el e 7.%&—5 DL (p < 0001), TH=F
T @ 19129 Fye

14% 7} ZFAsk ).

31,603.07 (£ 11,563.98) mm’=A],

% H(Baseline)

7} vlwste] §oA A FasAT p < 0.001).

TE 230 ok & 1d Fo 79 vl A

= Ao ]7P slol (p > 0.09), 39 Fd& =
R A EE A E A

= T“% % 7(Baseline) 12,619.38 (+

T et 2371 (Tl

k-3
11,614.49 (+ 4,078.39) mm’=2 EAF o2 o4 3l
= A4S B3 (p < 001), e 8%7F 748k
H 14(T2)e] F3= 1151116 (¢
4= 71 (Baseline) @} W] wsle] £
oA QA &SI (p < 0.05). FE T B 23
NED ¢4 = P 1de] 13 vl Al 49

(¢} O
oX,

A
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Table 3. Correlation analysis between mandibular setback amount and change of pharyngeal airway volume

T1-Baseline (n = 20)

Correlation

Setback (mm)

Volume change Whole-pharynx  Nasopharynx Cropharynx Hypopharynx
Mean + SD
Correlation coefficiency -1.136 0.087 0.063 -0.358
755 £ 252 p 0.568 0.716 0.793 0.122
Significance NS NS NS

p < 0.05; NS, not significant; Baseline, before surgery; T1, 2.3 months after surgery.

Table 4. Correlation analysis between skeletal relapse amount and change of pharyngeal airway volume.

T2-T1 (n = 20)

Correlation

Relapse (mm)

Volume change Whole-pharynx  Nasopharynx Oropharynx Hypopharynx
Mean + SD
Correlation coefficiency -0.018 -0.023 -0.193 0.075
1.07 £ 1.27 p 0.939 0.925 0.415 0.753
Significance NS NS NS

p < 0.05 NS, not significant; T1, 2.3 months after surgery; T2, 1 year after surgery.

£ Zpol7t glo] (p > 0.05), 3]F FAFS Holx] &
I 71-%\— *JEM A = AT
T B3 4<% H(Baseline) 11,909.19 (+

5,950.33) mm’ol M, FE F FF 2370 LT)el
9,158.46 (+ 5,506.45) mm’= EAACZ 54 9
L A4S BY3 (p < 0.001), ek 23% 71 748
Atk FE T B 19T2)9 FI= 823817 (+
4,048.07) mm’Z=A], % Z(Baseline) ¥} H]wslo]
o A A&EAT (p < 0.001). FE F 3
23ME T . 3 1de] H3 vl A] fo
AE Zol7k glol (p > 0.05), FA P =2
& 7 AAE7E A AT

ST F3= % Z(Baseline) 13,973.60 (+
5430.51) mm’ollA, $& I FHd 2. 37HL T
12,150.18 (+ 5,493.88) mm’= EAA o2 §olA g
E AAE HAT (p < 001), N 13%7) 7FAas

At 4 T P 19(T2)9 F39E 11,853.75 (=
5,042.45) mm’ 24, 5% 7 (Baseline)Z} H].].LO]’O:] +
o) Al FAEET p < 001). = B

2N ox #

O

|

Te T HTF 23
NL3} & F P 11de] 2o H]ﬂ Al el sl
E zol7) glo] (p > 0.05), 3]F FAS Holx| o
3 A GEI7E fAE AT

FATH, VAT, FAF, ST wE M 5

3T B 2309 RulHY % T g 1do)

oy

150

(+ 2.52) mm%}
ol stota TE el mE V= %71} WHs}o] At
® stets TE T dw T 7 (Baseline)
= Hit 2370L(TL) Alele] A7 F-3] |
frelet FH/AAE Holx] YTt (p > 0.05).

4% 5 Lol W2 M=ol #3 (Table 4)

237H I(THH H M(TZ) Alolo] 7w H3
= o g Tdrﬁl Holz] ekt (p > 0.05).
E
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ORIGINAL ARTICLE

Three dimensional cone-beam CT study of upper airway change
after mandibular setback surgery for skeletal Class III

malocclusion patients

Na-Ri Kim, DDS, MSD," Yong-Il Kim, DDS, MSD,” Soo-Byung Park, DDS, MSD, PhD,
Dae-Seok Hwang, DDS, MSD, PhD*

Objective: Lateral cephalometric radiographs have been the main form of resource for assessing two dimensional
anteroposterior airway changes. The purpose of this study was to evaluate the three dimensional volumetric
change in the upper airway space in Class Il malocclusion patients who underwent mandibular setback surgery.
Methods: Three dimensional cone-beam computed tomographs (CBCT) and their three dimensional re-
construction images were analyzed. The samples consisted of 20 adult patients (12 males and 8 females) who
were diagnosed as skeletal Class Il and underwent mandibular setback surgery. CBCTs were taken at 3 stages
- Baseline (1.8 weeks before surgery), T1 (2.3 months after surgery), and T2 (1 year after surgery). Pharyngeal
airway was separated according to the reference planes and reconstructed into the nasopharynx, the oropharynx
and the hypopharynx. Measurements at Baseline, T1, and T2 were compared between groups. Results: The re-
sult showed the volume of the pharyngeal airway decreased significantly 2.3 months after surgery (p < 0.001)
and the diminished airway did not recover after 1 year post-surgery. The oropharynx was the most decreased
area. Conclusions: These findings suggest that mandibular setback surgery causes both short-term and long-term
decrease in the upper airway space. (Korean J Orthod 2010;40(3):145-155)
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