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Research on fluid dynamics parameter for prediction of
obstructive sleep apnea

Hyoung-Ho Kim, Sang-Ho Suh, Rakibuzzaman, Jin-Young Choi, Ui-Lyong Lee,

Abstract : Obstructive sleep apnea (OSA) is a syndrome characterized by the repetitive episodic collapse

of the upper airway. The purpose of this study is to investigate the fluid dynamic parameter for prediction

of obstructive sleep apnea in the upper airway before and after setback surgery. Here, we analyzed the

flow phenomena of inspiration and expiration in obstructive sleep apnea patients. The modeling of the

upper airway was performed with facial 3 dimensional facial computed tomography images (3D facial CT).

We used time-dependent value for boundary conditions. The changes of the pressure were studied with 3D

facial CT taken both before and after the setback surgery. Also, it found that the correlation between PSG

data and non-dimensional pressure drop has information to predict severity of OSA. In all other patients

except patient 1, average value and PSG data are inversely related. For each patient, the lower the average

value present, the higher the PSG data will be.

u

X, -
v

r
i o

RUS

o

}‘i
fu ob

i

=
1]

>

o ok

o1 =
mL oy

o o o
_]O

>~ = % 23
T o ﬁ_\_f
Lo =
=W 0 ox do M
o 2 ¢ o o
o 8 =0

i)
N
o
Q2
17
o

o MU
)
[RURE!
> 0
N
d
il
N
k1
=
o

N, ol
N
)

A& FAEH stebge Arlse] Fig. 1 (9 2ol
% U $9E e, adug ¥ % o
EH 5ol Y FUREEZ] fuE sHsAol
Q. B ApME B & axe J® U 549
&1 AR A3 FUgA Avg S5 7% )
By wslel MY FUFEEEY ARWAZ o}
iz} gk,

;

£,

N

-

(a) Maxillomandibular advancement
4

(b) Setback operations
Fig. 1 Various treatment surgery for obstructive sleep apnea
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Table 1 PSG information of pre-operative patients Table 3 Comparison of PSG data and non-dimensional
pressure drop(pre— and post operation)
Pre-operative
Patient | BMI | Sporing . Max End Max | Average | PSG
level pRDI | pAHI | ODI Patient inspiration|inspiration | expiration| value data
1 ] 181 50/41 73 0 0 1 V101070342 |0579/0.600| 0568/068 | 7.3/7
2 182 S0/42 62 07 02 2 10663/0.879 | 0.117/0.097 1/1 |0593/0.659| 4.7/9.7
3 212 50/41 175 14 0.2
4 25 40/41 12 0.9 03 3 1/1 0.216/0.095 |0.862/0.641]0.693/0.578| 6.9/13.2
5 215 40.41 10 24 0.7 4 | 0.653/0.794 [0.099/0.0716 1/1 0.584/0.622| 189/11
6 |21 70/44 44 03] 0 5 | 08521 [012500%67| 109 |06590652| 12.4/134
6 |0.734/0.944 |0.0571/0.137 1/1 0.597/0.694| 12.9/9
Table 2 PSG information of post-operative patients
Post-operative 3.2 8
Patient | BMI | Spori
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