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THE THREE DIMENSIONAL ANALYSIS OF VOLUMETRIC AIRWAY CHANGE IN
ORTHOGNATHIC SURGERY OF MANDIBULAR PROGNATHISM

Jee-Ho Lee, Jun-Young Paeng, Hoon Myoung, Soon-Jung Hwang, Byoung-Moo Seo,
Jin-Young Choi, Jong-Ho Lee, Pill-Hoon Choung, Myung-Jin Kim
Department of Oral and Maxillofacial Surgery, College of Dentistry, Seoul National University

Orthognathic surgery changes patient s mandibular position and environment of related anatomic struc-
tures. Many clinicians were interested in these changes and studied about this problem. However, most of
them were based on two dimensional cephalogram. According to the development of image and computer
system, it would be possible that the airway change is analyzed with three dimensional CT. So we tried to
measure the volumetric change of airway and analyzed the relationship between the airway structure and

Nineteen patients who experienced orthognathic surgery due to mandibular prognathism were analyzed
with 3D CT data (preoperative and postoperative 6 months) and 2D lateral cephalometry. Volumetric
change was measured and 3 dimensional change of related structure was assessed with simulation program

Ten patients showed the decrease of airway volume change and nine showed the increase of airway vol-
ume change. Volumetric change was determined by dimensional change of mandible and hyoid bone. The
dimensional positions of mandible and hyoid bone were the key factor for determining the airway change
after surgery. Airway change is also predictable with the dimensional change of mandible and hyoid bone.

Key words : Airway space, Volume change, Orthognathic surgery, Hyoid bone
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Fig. 1. 3-dimensional assessment of airway space.

2ho| Sujitsio] S5 3R EA

% A, % ¥ 3D facial CT(Mx 8000, spi-
1 CT, Malconl Clevelaend, USA)E #gsiglon] #
GAIZEE Fa 252X A 352[ oM, SAjelA 2
=z A EHE fAE A gT Ak eE 54
stk 29 e AR £ oY 32 T

A aargl

]‘:17}9] ojxdA B L falA Ao & A FF S
2O AL e A RN SR AN AL ](-?% 5
29 ol)), & ¥ 3D facial CT #43} Hasto] #F +
F SR AR ARDE ol gali

2) 33 1= VE B S
oropharyngeal airwaye 774 Hell $1xg Q5<)
o = T3kl 1 AAE Fe 7

Y
i
©
s
=
_\i\‘
H
5

-
A%l Fupolrt, o] Fihe shebEel] FAE FEE
g JaFg wrom slekEt AFel L5l o8 T

Wk do7in

3D facial CTE A4 % skull image FelA 33}
2 234}7] Y3 oropharyngeal airway9 7|EHHZ
FH planeel™ 4% A= C2 point (2™ vertebral body
o 7Hg BFH F)E A VEER ) P v
oly, 3P A= hyoid tubercle (hyoid bone?] headel
N7V EE E RS AvA 71E B g gl
o] th{Fig. 1).

CTAME 2 &2t} density value $-& Hounsfield
&g A o) g olgstel FHFE R Ao
AA Bdel B8 54 4 itkFig. 2).

Fig. 2. Air filled space in head and neck area,
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Fig. 4. Two dimensional position of Hyoid bone.

Fig. 5. Definition of occlusal plane on three
dimensional space.
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Fig. 6. Definition of hyoid bone on three dimen-
sional space.
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Fig. 7. Assessment of three dimensional change by measurement of the defined point.
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Table 1. 2 Dimensional Change of Airway Space on Lateral Cephalogram

TO T1 T2
Pap-1 19.74  (4.10) 14.83 (3.55) 16.68 (3.54)
Pap -2 10.8 (34D 8.92 (3.02) 9.46 (2.92)
Pap - 3 13.55 {4.20) 11.89 (4.68) 12.82 (3.57)
Hy-V 93.97 (10.64) 100.56 (10.65) 94.76 (10.74)
Hy-S 4.89 (4.53) 3.75  (7.38) 1.87 (5.70)

(Unit : mm, TO : Pre Op, T1 : Post Op 2 days, T2 : Post Op 6 months)
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Dimension of Pharyngeal Airway (mm)
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Time

Fig. 8. 2-dimensional change of oropharyngeal airway
(* P{0.05 compared with T0).

—e— #46-Hy
10 ©  #36-Hy
~ %~ Incisor-Hy
5
o
@
e 6
<} o ]
£ g
s
[}
2 M b
f L //\\ o /'/“ Q\ ! /
0
§ / AT T
2 i Mo to v
= 2 " Ny \d \ o/ \/1
3 v v IR
= / ¥ b
< [ % v
5 5 o i v
a \
8 ¥
-0

0 2 4 8 8 10 12 1 16 1’ 20

Patients

Fig. 10. Spatial changes of mandible and hyoid bone
after mandible setback surgery.
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Fig. 9. 2-dimensional change of hyoid bone (* P<0.05
compared with T0).
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Fig. 11. Relationship between the Na-Hy distance and
volumetric change of airway,
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