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(multiplanar projection reformat) mode$| coronal, ax-
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A&7 2] 4% (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.

€V2: The most anterior inferior point of the body of
2" cervical vertebrae.

CV4: The most anterior inferior point of the body of

CBCTZ 0|88 6128 $EE T VI #He

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

715 #He] 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 CV1.

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 sping; Vp, the most posteri-

or point of the ala of vomer; CV, cervical vertebrae.
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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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Table 1. Means and standard deviations of volume of the whole-pharynx, nasopharynx, oropharynx and hypopharynx
(unit: mm®)

13931.59 3292312 + 13,771.48 31,603.07

Whole-pharynx 38,502.16

+ + 11,663.98
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 915846 * 550645 8,238.17 + 4,048.07
Hypopharynx 1397360 + 5,430.51 12,150.18 + 5493.88 11,8537 + 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 )

T1-Baseline Whole—pharynx -5579.04 £ 3,769.86 1454 T
Nasopharynx ~1,004.89 + 1,106.39 7.9 T
Oropharynx -2,750.73 + 1,782.18 23.10 T
Hypopharynx -1,82342 = 2,013.29 13.05 T
T2-Baseline Whole-pharynx -6,899.09 + 6,194.94 1792 T
Nasopharynx -1,10822 + 1,817.47 878 ’
Oropharynx 367102 + 2790.42 30.83 f
Hypopharynx -2,119.85 + 2,806.15 1517 T
T2-Tl Whole-pharynx -1,320.05 + 5254.26 401 NS
Nasopharynx -103.33 + 1,816.34 0.90 NS
Oropharynx -920.29 + 2,27892 10.05 NS
Hypopharynx’ -296.43 + 1,906.64 2.44 NS

p < 0.05 Tp <001 T p < 0.001; NS, Not significant; Baseline, before surgery; T1, 2.3 months after surgery, T2,
1 vear after surgery.

a3, ASA ke F94 e 2ole AUt @ 31,603.07 (+ 11,563.98) mm’2X], 5% % (Baseline)
> 0.05). 7} vlwald §94 YA 7FASET p < 0.001).
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olA] &m A FEIZE AAIH A
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A4 M 54 wgate] Srhekehd 19 3319 3950.15) mm’olA, F£% T WF 237/4L4T)ol
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38,502.16 (+ 13,931.59) mm’o| A, % & HF 2.3 o e T g 1429 FE 1151116 (*
LTl 32,923.12 (+ 13,771.48) mm’ = A B o 3,762.60) mm’ 24, 2% H(Baseline)3} Bl wdlo]
2 o4 de FAE HA3 p < 0.001), ek A A AaEAT p < 005). = T HIT 23
14%7} 22k ¢ & i 149 Fas Nea ¢ T 4t 199 79 vlw Al {94 3
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Correlation coefficiency -1.136

=755 + 252 p 0.568
Significance

0.087 0.063 -0.358

0.716 0.793 0.122
NS NS NS

p < 005 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.

Correlation coefficiency -0.018

1.07 £ 127 D 0939
Significance

-0.023 -0.193 0.07%
0925 0415 0.753
NS NS NS

p < 005 NS, not significant; T1, 2.3 months after surgery; T2, 1 year after surgery.
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ORIGINAL ARTICLE

Three dimensional cone-beam CT study of upper airway change
after mandibular setback surgery for skeletal Class 111

malocclusion patients

Na-Ri Kim, DDS, MSD," Yong-II 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 lll 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 skeletai 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 shori-term and long-term
decrease in the upper airway space. (Korean J Orthod 2010;40(3):145-155)

Key words: Cone-beam computed tomography, Orthognathic surgery, Pharyngeal airway
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