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Promotion of airway collapse Promotion of airway patency
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Soft tissue Bony enclosure Airway size

normal |

obesity

Small
maxilla &
mandible

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

Watanabe T Am J Respir Crit Care Med 2002



Maintenance of upper airway patency

DISEASE UPPER .
STATUS AIRWAY  Mechanical loads on the
; upper airway
Apnea  Below the disease threshold
U .
0 il (Pcrit -5 cmH,0)
. Hypopnea Mechanical ]
Disease - Loads — OSA is not present
threshold ¢ ) :
Snorng  Above the disease threshold,
0 | — Important to recruit
i compensatory
[ e neuromuscular responses

pCRIT Neuromuscular
(cmH,0) Responses

Patil S, J Appl Physiol 2007
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Drivers’ sleepiness & fatigue
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National Highway Traffic Safety Administration (NHTSA)

Over 100,000 accidents in U.S. are caused by driver fatigue
— 1,500 people are killed and a further 71,000 injured every year
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In a study of mlddle -aged commercial drivers,
— 40% admitted to having daytime sleepiness

— J13 4‘72%0P;ad fallen asleep during driving respectively. cuHk press Release 16
anuary
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Impaired ability to perform'emergency braking
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Comparable consequences to drink driving
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Consequence of “microsleep” at the wheels
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* At the speed of 100 km/h, closure of eyelids for one
second or more would be equivalent to a “driverless”
car having travelled almost 28 m
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Causes of Excessive Daytime Sleepiness
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] Sleep deprivation
ECHFE] Irregular sleep-wake schedule
/& 2% Poor sleep quality

I

)y

»‘ l l"i"

L+l Ll

I

=
=

BB A HEAR R REE Sleep disorders

— [HZE MK ZS 2T Obstructive sleep apnoea
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— S8R Insomnia
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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




Kaplan-Meier survival curves across categories
of apnea—hypopnea index (AHI)
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Years
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
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Sleep Medicine

pii: jc-00288-14
http://dx.doi.org/10.5664/jcsm.4844

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




Journal of Clinical Sleep Medicine
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Table 3—Scoring and classification of APAP devices.

Device
D1
D2
D3
D4
D5
D6
D7*
D8
Dg*
D10
D11?

Treatment Efficacy

95%
81%
100%
97%
24%
94%
84%
85%
84%
96%
7%

A\~

AN

Scoring Accuracy
67%
47%
93%
N/A
99%
95%
83%
91%
94%
97%
97%

e
ST

Central Mechanism Detection
N

= 2 F < F g w T =

Snoring Detection
N
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Patient Profile
0
0.8
0
0
0CS
0
(CS
0CS
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Daily Details
23112014 £:34

Pressure (cmH20)
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——— Auto CRAP —— Min CPEP Setting

Haw CP&P Setting

Mode: Auto CPAP
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120 1
100 1
Bo
B3 -
40
20 4

D
Total Leak (LPM)

mmBreathing not detectad

]

S0% Pressure
12.7

Aerage CPAP Pressure
108

Indicas
0.0% of Might in C58

Ch: 0.2
JA: 1.1
H: 186
FL: 1.6

v 201
BE: 1.1
AHI: 2.9

Min in Large Leak
0.0 mins,

% of Night in Large: Leak
0 % af Night

Average Leak
355
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1113/2014 - 111372014

Device Settings
Therapy Mode: AutoSed
Minimum Pressura: 5.0 emH20

EPR: Off

Maximum Pressure: 20.0 cmH20

EPR Lewal: 2.0 ecmH20

Pressure - cmH20

Meaedian: 16.7 9hth Percantile: 19.9 Maximum: 19.9
Leak - L/min
Meaedian: 0.0 95th Percantile: 3.6 Maximum: 152.4

AH| & Al - avents’hr

Apnea Index: 0.4 AHLE 0.4 Obstructive: 0.4
Central: 0.0 Unknown: 0.0 Hypopnea Iindax: 0.0
Usage

Used Days >= 4 hrs : 1
Cays not used: 0
Total hours used: 4:48

Sp02 - %
Mimimum: TH

SplZ was less than B0%: 00:00:11

Used Days <=4 hrs : O
Total days: 1
Average daily usage: 4:.48

Median: 9&
SpO2 was less than BO%: 00:00:-01

% Used Days >= 4 hrs : 100
Median daily usage: 4.48

Maximum: 98
Sp02 was less than T0%: GCe00-00

Pulsa Rate - bpm
Mimimum: 24

Median: 83

Maximum: 111

ol
DI far the session: 2
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Therapy-maintenance group (N=23)

B Therapy-withdrawal group (N=23)

A Apnea-Hypopnea Index
354

T
304 1313
= 254
=
W
t 204
H]
B
v
8 1o T
I %9
54 ;2
|:|_
Baseline Month 12 Randomized,
therapy-withdrawal
trial
B Oxygen Desaturation Index
35+
30 .|.
T 254 (267
™
T 204
H
B
g
5 o T
T
2.0
h_ 5.3 -
|:|_
Baseline Month 12 Randomized,
therapy-withdrawal
trial

At the 12-month visit, 83 (66%) of 126
participants met the criteria for

the coprimary outcome of a reduction
of at least 50% in the AHI score from
baseline and an AHI < 20 /h)

The first 46 consecutive participants
who met the criterion of having a
response to therapy were randomly
assigned, in a 1:1 ratio, to the therapy
-maintenance group or the therapy-
withdrawal group. This design filtered
out persons who had not had a
response to therapy

The therapy-withdrawal group had the
device turned off for 7 days

Strollo, 2014



Figure S3. AHI Changes in Responders and Non-responders

Responders, N = 83 Non-responders, N = 43

70 90
80 Z.

AHI

Baseline 12 Month Baseline 12 Month

Strollo, 2014



Table S1. Summary of Adverse Events

Adverse Events No. of events Number of Participants
with event (%)
Serious adverse event 35 27 (21%)
Device-revision 2 _ 2 (2%)
Death, unrelated” 2 2 (2%)
Other unrelated™ 31 23 (18%)
Procedure-related non-serious adverse event 169 72 (57%)
Post-op discomfort related to incisions 46 33 (26%)
Post-op discomfort not-related to incision 39 _ 31 (25%)
Temporary tongue weakness 35 23 (18%)
Intubation effects 18 15 (12%)
Headache 8 8 (6%)
Other post-op symptoms 22 14 (11%)
Mild infection 1 1 (1%)
Device-related non-serious adverse event 190 85 (67%)
Discomfort due to electrical stimulation 80 50 (40%)
Tongue abrasion 33 26 (21%)
Dry mouth 13 _ 13 (10%)
Mechanical pain associated with device 8 8 (6%)
presence
Temporary internal device functionality 14 12 (10%)
compliant
Temporary external device usability or 8 7 (6%)
functionality complaint
. Other acute symptoms 25 _ 19 (15%)
Strollo, 2014 Mild or moderate infection®* 1 1(1%)
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Distraction osteogenesis
* Widens the mandible and maxilla

* Rapid palatal expansion in adolescents can
have a beneficial effect on the nasorespiratory
pattern

* Maxillary transverse distraction osteogenesis
widens both maxillary dentoalveolus & floor
of nose

Conley RS, Legan HL, Am J Orthod Dentofacial Orthop 2006



Two-month postsurgical progress photos

RDI < 10/h

Conley RS, Legan HL, Am J Orthod Dentofacial Orthop 2006






