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Promotion of airway patency
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Interaction between soft tissue and the upper airway
bony enclosure and their combined effect on airway size

Watanabe TAm J Respir Crit Care M2@D2



Maintenance of upper airway patency

DISEASE UPPER _
STATUS AIRWAY A Mechanical load®n the
; upper airway
Aones 1 A Below the disease threshold
0 i (Pcrit-5 cmHO)
. Hypopnea Mechanical . .
Disease Loads I OSA Is not present
threshold > 1 * n .
- A Above the disease threshold,
e I Important to recruit
e compensatory
[ i neuromuscular responses

pCRIT Neuromuscular
(cmH,0) Responses

Patil S,J Appl Physi@007
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National Highway Traffic Safety Administration (NHTSA)

A Over 100,000 accidents in U.S. are caused by driver fatigue
I 1,500 people are killed and a further 71,000 injured every year

A

L
A In a study of middleged commercial drivers,
I 40% admitted to having daytime sleepiness

I 13.4% had fallen asleep during driving respectivelyx press Release 16
January 2002
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A
A Failure to respond to changm traffic and road
conditions STEEPING )
3 |

A Impaired ability to performemergency braking

A

A Comparable consequences to drink driving
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A At the speed of 100 km/h, closure of eyelids for one
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car having travelled almost 28 m



#4168 NakeE (R Y RE > ST FIME -

YA kuhnF b & °
WREAFTLETHL FRERBTATALTHATEE (WFER) -
B R$

i #E E ] bR 4 ey

(0) M @ ®
(1) 4FMhes o o o 0
(2) & €} O O O 0
(3) LATIF BN L - HoCHREX KD O 0 O 0
(1) 4RI RT3 R0 - AT — ) 30 5% O O O 0
(5) AMMHTT + +FEATH 805 0 O O 0
(6) 4 S5l AN 3%5% o o o 0
(T) 4 §BA T - Aot O 0 O 0
(8) Afibl » AR AMERSNA ok b &I A IR AT o o o 0
oA L5 8 REAN KO, 1,2 3)E—po b o
o 85 R BT
<10 BT A 2 FI0ER -
10 - 14 (T R A A8 4 B RIARBE - 4 % B % 0 A R4S 1R B REOR, -
15 %L | A @AY B RIakeE + (% 210 IR 46 LR o nE g, - www.hkssm.org




o To Ix

X

Causes of Excessive Daytime Sleepiness

Sleep deprivation
rregular sleepvake schedule
Poor sleep quality

Sleep disorders
Obstructive sleep apnoea
Narcolepsy
Insomnia
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N EOG
VY b Chin EMG
I ECG
e ¥ 2 « Thoraco abdominal effort
0 1 Airflow
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Eecording Start Time: 230855 Eecording End Time: 08:35:43
Analysiz Start Time: 23:12:55 Lnalyaiz End Time: 07:40:54
Total Eecording Titme (min) 2268 Epoch Size (sec): 30
HMumber of Awakenings: 24 Total Sleep Time: 6:34.0
‘Walte Time After Sleep Onset (min): 1140 Sleep Efficiency (%) 695
| Respiratory Events Summary ]
Parameter {Obstructive MMixed Central Total Apnea | Hypopnea
Number 565 105 13 683 5
No. of event /Hour 86,0 16.0 2.0 104.0 0.8
Average Duration 24.10 217 151 25.0 18.2
{Second)
Longest Duration G610 254
{Second)
INumber in NREM 556 98 12 666 5
Number in REWM 9 7 1 17 ]
RDI 104.8
Sleep Stage Duration (min) % Sleep Time MNormal Sleep Stage
Distribution
Wake 114.0
stage EEM 23.0 5.8 25%
Stage 1 Sleep 186.5 473 S0
Stage 2 Sleep 71.0 18.0 50%
Stage 3 Sleep 110.0 279 20%
wtage 4 Sleep 2.5 (.9
|[AROUSAL STATISTICS ]
sleep latency 4.0 min
EEM latency 201.0 min
Sleep pertod from 23:12:55 to 07:40:54 080 min
Total titme awake during sleep pertod 114.0 min
Iovement time 0.0 min
TTnsure time 0.0 min




KaplanMeler survival curves across categories
of apneahypopnea index (AHI)
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Atrisk: 6294 6205 6110 6001 5868 5732 5566 5411 4756 2357 300
Deaths: 0 59 143 241 359 478 616 757 875 989 1046

Punjabi NM, 2009



g E O\ Y 0
X Hn B BJ1K Y. L K
’eﬁuaBF | Y F

5 | O(A




H GO

A6 £ (On)d

K AET w AB Y 0 X
& ~ LA T nxi|

A /D

AT T H

AS 1 (tracheostomy)



(CPAP)
AW Y T OHY 9 A
Ed
Aét  /ED 3 Y "hH h
2f . WESD 5 A

AvinEd 2 «cAEHLTV MWA -
(p

AS T 3K Aéf t A =Y
nogy ré= |



= o F‘I* L1

APNEA GRAPH

LA +5) 1

oo 5 I
Mz A 5 . .
Hwp +5| 1 o n 1 1
Uns +5| -|

CPAP/BI-Level

E’D'T
BODY POSITION

':

B= A \ — [
PLMs

+10) T | bt e | b bt ol i ik i
ARQUSALS

LT O 0T T ) H [ | [l [N | N | 11 I | Bl

Time 12:18:06 AM 81806 AM
Hrs 0 1 2 3 4 5 & 7 8
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All APAPs Are Not Equivalent for the Treatment of Sleep
Disordered Breathing: A Bench Evaluation of Eleven
Commercially Available Devices

Kaixian Zhu, MS'%3* Gabriel Roisman, MD, PhD? Sami Aouf, MD": Pierre Escourrou, MD, PhD??

Air Ligquide Healthcare, Gentilly, France; *Sleep Disorders Center, AP-HP Antoine-Béclere Hospital, Clamart, France;
’EA3544, Faculty of Pharmacy, Paris-Sud University, Chdtenay-Malabry, France
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