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Stanford-Trained Sleep Surgeon:
e Multidisciplinary perspective to advanced treatment of OSA.

e Sleep Medicine, Sleep Dentistry, Otolaryngology (ENT), Maxillofacial
Surgery, and Myofunctional Sciences.

e Clinical Research and Evidence-Based Medicine.

Stanford Sleep Surgery Fellowship Alumni Network
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Our team takes a multidisciplinary approach to treat pediatric
and adult sleep disorders, as well as snoring and mouth breathing issues.
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STRUCTURAL FUNCTIONAL BEHAVIORAL

Masal obstruction, snoring, sleep- Myofunctional therapy includes facial Sleep hyg e includes syncing

apnea, and tongue-tie, are and tongue ex; . as we your sleep with natural biolc |
functional modification tech es, rhythms and integrating speci

promote proper tongue posil evi ased methods to help

both adults an ildren achieve

higher quality sleep.

T: 310-579-8710 E: info@TheBreathelnstitute.com www.TheBreathelnstitute.com




Sleep & Breathing Education:

Different Viewpoints, Experience, and Expertise

Perspective

idisciplinary Approach: Different perspective
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Snoring

Primary snoring is estimated to affect
general population?

1%
3-7%
20-40%
50-75%

% of the
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Snoring

Primary snoring (without obstructive sleep apnea) is
estimated to affect about 20-409%, of the general
population with half of these having sufficiently
problematic snoring to cause consternation to bed
partners or in social situations.

Reference: Davey, Marianne J. "Epidemiological study of snoring from a random survey of 1075
participants." British Snoring & Sleep Apnoea Association.

Advanced Surgical Techniques in Snoring and Obstructive Sleep Apnea. Ch12- Palatal Implants for Treatment
of Snoring, Brian W. Rotenberg. 2013.

Prevalence: Literature-Based Epidemiology

The Spectrum of Sleep-Related Breathing Disorders

SNORING OBSTRUCTIVE SLEEP APNEA
Normal Occasional Regular Upper Airway Mild Moderate Severe
Breathing Snoring Snoring Resistance Sleep Apnea Sleep Apnea Sleep Apnea
Syndrome
[ 20-40% | | 10-20% | [(1% | | 3-7% |

- Incidence of UARS/OSA may be as high as 9% in women and 24% in men.
- 80-90% of patients remain undiagnosed.
- Snoring is often the first sign of sleep-disordered breathing.

References:
(1) Peppard, P.E., Young, T., Barnet, J.H., Palta, M., Hagen, EW. and Hla, K.M., 2013. Increased prevalence of sleep-disordered breathing in
adults. American journal of epidemiology, 177(9), pp.1006-1014. (2) Punjabi, Naresh M. "The epidemiology of adult obstructive sleep
." Proceedings of the American Thoracic Society5.2 (2008): 136-143. (3) Young T, Evans L, Finn L, et al. Estimation of the clinii
ion of sleep apnea syndrome in middle aged men and women. Sleep 1997;20:705-706. (4) Vat, S.,
inzer, R., 2013. Prevalence of the upper airway resistance syndrome‘in the
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Why do people snore?

The Effect of Sleep on Breathing

- ,Upper Jaw

Soft Palate




Snoring

Soft Palate

@ Drear Doctor, Inc.

Obstructive Sleep Apnea

Soft Palate

@ Drear Doctor, Ine.

8/19/19



Upper Airway Resistance

- Upper Jaw

Soft Palate

@ Drear Doctor, Ine.
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Health-Related Consequences

Decreased Quality of Life

Poor job performance

Work-related accidents
Motor vehicle accidents

Family discord

Depression

Systemic - Metabolic

Hypertension

Insulin Resistance- Diabetes

Metabolic Syndrome- Obesity

Cardiovascular/ Pulmonary
® Cardiac arrhythmias

® Myocardial Ischemia

® Pulmonary Hypertension

® Congestive heart failure

Neurologic
® Neurocognitive dysfunction

® TIA/ Stroke

Marin et al. 2005 — Lancet:
Untreated, the 15-year cardiovascular mortality for adults with severe disease is

approximately 30%!!
OSA and Mortality
100% —"‘—|ﬁ:n_q1_._.__~___~_
l h— T | —_
90% —| L|_|_|—
§ 80%
@
® 70%| —— NoOSA
—— Mild 0SA
60% —|  — Moderate OSA
—— Severe OSA —
50% T T T 1
0 5 10 15 20
‘Years of Follow-up

d mortality hazards ratios of 1.4, 1.7, and 3.8 for mild, moderate, and sever
ent with CPAP reduces this risk. But, 36% i
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Sleep Disordered Breathing

e Common
® Dangerous

¢ Costly

=» Treatable.

8/19/19
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Does he have a problem?

Step 2-4: Evaluation and Management
\ /7
\ 7

”

s SOLUTION
PROBLEM o~ Step 5: Treatment _

' te 1: Screenin

Assessment of Snoring:

* Intensity

* Visual Analogue Scale (1-10); “none, mild, moderate,
severe very severe”; measured in decibels

* Described as “Slightly louder than breathing, as loud as
talking, louder than talking”

e Audible if: in the same room, in an adjacent room,
downstairs/ anywhere in the house, next-door neighbor.

* Frequency of snoring
* Days of the week
* % of time spent snoring during sleep

Bedpartner Complaints

* How much has your bedpartner’s snoring bothered you:
not at all, a little bit, quite a bit, moderately, extremely

(sleeping in another room). I

12



SnorelLab : Record
Your Snoring

SnoreLab is the No.1 i0S and Android app for recording
and tracking snoring and discovering solutions.

& APP STORE P GOOGLE PLAY

Assessment of Snoring: “Snore Score”
Snoring Intensity and Duration

The Snore Score is a measure of
snoring intensity and frequency
used to compare snoring across
nights and between people.
Essentially, it is a function of the
volume and duration of snoring.
The average user scores around 20,
while a score more than 100 puts
you in the worst 15% of snorers.

8/19/19
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AASM Practice Guidelines

Diagnosis

The presence or absence and severity of OSA must be de-
termined before initiating treatment in order to identify those
patients at risk of developing the complications of sleep apnea,
guide selection of appropriate treatment and to provide a baseline
to establish the effectiveness of subsequent treatment. Diagnostic
criteria for OSA are based on clinical signs and symptoms deter-
mined during a comprehensive sleep evaluation, which includes
a sleep oriented history and physical examination, and findings
identified by sleep testing (Standard).* The overall evaluation of
patients suspected of having OSA is summarized in Figure 1.

Ref: Epstein, L.J., Kristo, D., Strollo, P.J., Friedman, N., Malhotra, A., Patil, S.P., Ramar, K., Rogers, R., Schwab, R.J.,
Weaver, E.M. and Weinstein, M.D., 2009. Clinical guideline for the evaluation, management and long-term care of
obstructive sleep apnea in adults. Journal of Clinical Sleep Medicine, 5(03), pp.263-276.

Snoring Intensity:
Positively associated with OSA Severity

80 . Q

Snoring intensity (db)

Mean snoring intensity (dB)

T
o 50 100 150
Severity of OSA (AHI)

Correlation between severity of (05A and snoring intensity

Reference: Maimon, N. and Hanly, P.J., 2010. Does Reference: Kim, J.W,, Lee, C.H., Rhee, C.S. and Mo, J.H.,
snoring intensity correlate with the severity of obstructive 2015. Relationship between snoring intensity and severity
nea?. Journal of clinical sleep medicine: JCSM: obstructive sleep apnea. Clinical and experimental P
i the American Academy of Sleep otorhinolaryngology, 8(4), p.376.

14



8/19/19

Snoring Frequency:
U-shaped association with OSA

100+

404

Snroing rate (%)

SIS

0OSA subgroup by severity of AHI

Figure |. Comparison of the snoring rates ameng obstructive
sleep apnea (OSA) subgroups by the severity of the apnea-
hypopnea index (AHI).

*F < 05

References: Hong, S.N., Yoo, J., Song, I.S., Joo, JW., Yoo, J.H., Kim, T.H., Lee, H.M., Lee, S.H. and Lee, S.H., 20
s Snoring Time Always Reflect the Severity of Obstructive Sleep Apnea?. Annals of Otology, Rhi_nol

Laser-Assisted Uvulopalatoplasty for Obstructive Sleep Apnea: A
Systematic Review and Meta-Analysis

Macario Camacho, MD; Nicholas B. Nesbitt; Evan Lambert; Sungjin A. Song, MD; Edward T. Chang, MD, MS; Stanley Yung Liu,
MD, DDS; Clete A. Kushida, MD, PhD; Soroush Zaghi, MD

Journal of Sleep; 2017 Jan 28: 10.1093/sleep/zsx004
* There was a worsening of the AHI among 44% of

patients who underwent LAUP for treatment of 4
snoring.

» Laser-assisted uvulopalatoplasty (LAUP) can
potentially worsen obstructive sleep apnea (OSA). /4

» Primary snoring patients who no longer snore after
LAUP should be tested for OSA post-operatively if
they develop signs and symptoms of OSA.

Statement of Significance

There are three important points, First, laser-assisted uvulopalatoplasty (LAUP) can potentially worsen obstructive sleep apnea (OSA; 44% of patients with
individual data). Second, primary snoring patients who no longer snore after LAUP should be tested for OSA post-operatively if they develop signs and
symptoms of OSA. Third, given that reflexogenic dilation of the pharyngeal airway is mediated by pharyngeal mucosa afferent nerve fibers, it is possible
that by destroying the surface of the soft palate with a laser, that there may be blunting of the reflexogenic dilation of the pharyngeal airway. Therefore,
LAUP should be performed with caution or not performed at all. Proper patient counseling is essential.

15



Evaluation Protocol

Step 2: Clinical History

Snoring

Witnessed apneas
Gasping/choking episodes
Difficulty falling asleep
Restless / unrefreshing sleep
Clenching or grinding

Predominant side or
stomach sleeping

Mouth vs. Nasal Breathing

Morning headaches

Jaw pain

Dry mouth

Daytime sleepiness
Attention and concentration
Stress, anxiety, depression
Fatigue, energy levels

Systemic effects: nocturia,
high blood pressure, obesity

8/19/19
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Snoring is only one element of
sleep-disordered breathing

® Sleepiness

® Fatigue S .

® Daily functioning norlng

® Physical health

® Emotional symptoms OSA UARS

® Anxiety
® Depression
® |nsomnia

¢ |mpact on social interactions

Snoring is only one Sleep-disordered
element of breathing is only one

sleep-disordered element of airway

breathing function disorder

Snoring

Spectrum of Sleep Disordered Breathing Spectrum of Airway Function Disorde

8/19/19
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Step 3

Diagnostic Testing
Assessment of Condition Severity

e Is this patient in need of immediate medical attention?

Questionnaires Auxiliary Tools

Snore Lab / Sleep Time (Actigraphy)
Video Camera Study

Pulse Oximetry

Cone-beam CT / lateral cephalogram
Polysomnography

Clinical History
STOP-BANG

Epworth Sleepiness Scale
Fatigue Severity Score

Moderate

Diagnostic Testing: Adults

Home Sleep Test (HST) In-Lab Polysomnography

(PSG)
® 6 channels e Atleast 12 channels
e 2 or 3 wires ® Minimum of 22 wires
¢ Healthy patients e Complex patients

8/19/19
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OSA Severity Scale

Adults-
* Respiratory Indices (AHI / RDI/ ODI)

e Normal: < 5 events per hour

e Mild: =25 - 15 events per hour

e Moderate: = 15 - 30 events per hour
e Severe: = 30 events per hour

* Lowest Oxygen Saturation
e Normal: >92 %
o Mild: 88-92%
e Moderate: <88%
e Severe: <80%

e Time spent below 90% Sp02
Normal: 0%

Mild: <2%,

Moderate: 2-10%

Severe: > 10%

Very severe: >20%

56 year-old male with loud snoring, gasping during sleep, and witnessed apnea events.

Start Study Time: 11:1251PM | | Mean: 52 Minimum: 77 Maximum: 89
End Study Time: B:12:21AM | | Mean of Desaturations Nadirs (%) &
Toml i a3 @ e, 54 rin Oxygen Desatur. %: 49 1020 >0 Total
Total Sleep Time Ehes, Bmin | | Evants Numbar 121 1. 0 315
% REM of Sleap Tima: 222 | | Total 34 €16 00 1000

Respiratoryindices  Oxygen Satwration <50 <88 <85 <80 <70

REM NREM AN Night | | Duration (minutes) T2 462 N5 12 00
Sloop % 198 125 58 03 00

Diagnosis: very severe OSA

* Needs medical attention*

i M .',":' lel_l e
[ i m.r"rr""-'-"'r‘"'-‘,r.r"r‘

ST E

5202 (%)

Pulss st PN

it
.
1
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23 year-old male with restless sleep, unrefreshing sleep, snoring, and mouth breathing.

Oxygen Desatur. %: 449 1020 >20 Total

102 45 (1] |M\. 73 Minimum: 44 Madmum: 115 |

Diagnosis:
mild to moderate OSA

Bggsqe

Sa02 (%)
s R AN

i

OSA Severity Scale

e Adults- AHI / RDI/ ODI Pediatrics- AHI
e Normal: <5 events per hour

Mild: = 5 - 15 events per hour

Moderate: = 15 — 30 events per hour

Severe: = 30 events per hour

Normal: < 1.5 events per hour
Mild: = 1.5 - 5 events per hour
Moderate: = 5 — 10 events per hour
Severe: = 10 events per hour

e Lowest Oxygen Saturation
e Normal: >92 %
e Mild: 88-92%
e Moderate: <88%
e Severe: <80%

¢ Time spent below 90% Sp02

e  Normal: 0%

o Mild: <2%

e Moderate: 2-10%
e Severe: > 10%

ery severe: >20%

20
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What does effortful breathing look like in
Kids?

What does sleep apnea look like in kids?

21



Original Article
The nocturnal-polysomnogram and “non-hypoxic
sleep-disordered-breathing” in children

Christian Guilleminault **, Yu-shu Huang °, Wei-Chih Chin °, Caroline Okorie °

* Stanford University Division of Sleep Medicine, California, LUSA
® Chang-Gung College of Medicine and Memorial Hospital, Pediatric Sleep Laboratory, Linkow, Taiwan

ARTICLE INFO ABSTRACT

Article history: Objective: To characterize sleep-disordered breathing patterns not related to hypoxia resulting in frag-
lmeived _22 jul;l 2018 mgmgd sleep in children.

Received in revised form We reviewed the pol (PSG) data of children with sleep complaints who were

3 November 2018
Accepted 7 November 2018
Available online xxx

being for sleep-di ing and had an ap ypopnea-index < 3. These data were
compared to the recordings of the same children with nasal CPAP administered for one night and to 60
control subjects (children without any sleep complaints). A subgroup of children was monitored with
esophageal manometry, but nasal cannula flow data was recorded in all cases,

::::ﬂ:m breathing Results: Abnormal breathing patterns, particularly flow limitation, could be seen with more severity and
Upper airway resistance syndrome frequency compared to apnea or hypoepnea. The observed abnormal breathing patterns were associated
Esophageal manometry with EEG disturbances,

Non-hypaic sleep disordered breathing Conclusions: Patterns such as flow-limi mouth-breathing, changes in inspiratory and expiratory

time, rib-cage and expiratory muscle acnwty l:ranscutaneom CGZ electrode changes and snoring noises
are all variables Ihat should be when lyzing nocturnal PSG. Current scoring

hypap and hypoxic-sleep disordered breathing and therefore treat-
menl is often much delayed in lhls population of children with evidence of abnormal breathing patterns.
Analysis of the various parterns of abnormal breathing noted above allows recognition of “non-hypoxic™
sleep-disordered-breathing (SDB).

© 2018 Elsevier B.V. All rights reserved.

Video Camera
Sleep Screening

=>» Record a video of your
child sleeping.

8/19/19
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Question

* Are all adult patients with AHI < 5 events/hr completely normal?

e A) YES ®  Adults- AHI
e B)NO ® Normal: <5 events per hour
*  Mild: = 5 - 15 events per hour
e  Moderate: = 15 — 30 events per hour
e  Severe: = 30 events per hour
[ ]

Very severe: 2 60 events per hour

® Are all patients with AHI < 5 events/hr completely normal?

e A)YES

° ) NO There are patients with AHI <5 events/hr who still
demonstrate abnormal sleep patterns due to
restrictions in the flow of air through the nose or
throat areas (upper airway).

Table 1

UARS definitions.

Authors Clinieal eriteria Polysomnographic eriteria
Keistoctal, 2005 Excessive daytime sleepiness (ESS _ Pes<- 12 em H30 AHI<Sour, Arousal Indexz10hour, RERAZShour
[47] =10)
illeminsult etal.  Excessive daytime sleepiness or Pes and flow limitation by nasal cannula AHI<Shour, RDE=5/hour (RERA), Oxygen

n fatigue saturation=92%

Laoube et al,, 2009 Excessive daytime sleepiness Inductance plethysmogrhaphy Pes== 12em  AHI<Shour and RERA=10/hour

18] H20

Stochs et al, 2009 Excessive daytime sleepiness or Flow limitation by nasal cannula AHl<Shour and presence of RERA

1491 futigue

Pépinetal, 2002 [6] Excessive daytime sleepiness Pes, flaw limitation by nass] cannula RERA a5 mare than $0% of respiratory events

ESS: Epworth Sleepiness Scale, Pes: Esophageal pressure, AHI: Apnea / Hypopnea Index, RERA: Respiratory Event-Related Arousal, RDN: Respiratory Disturbance Index.

23



25 year-old female with excessive daytime sleepiness and fatigue

™~
L

ifﬁ

Sioep (min) a1 00 451 an

i 510!9'& 88.0 M 120 oo 1

pROU s NA 107 e

Pl a1 A 27 NA

.W or NA 0.0 NA |

Snoring Level (dB) 40 »50 >80 >0 >80 >Threshold (45) Mean: 4048
| Steap (i) 129 18 14 81 o8 65 |

8/19/19
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Upper Airway Resistance Syndrome
(UARS)

Symptoms
Difficulty falling asleep
Restless sleep
Unrefreshing sleep

Fatigue, excessive daytime
sleepiness

Mood disturbances
Anxiety

Mental stress
"Fight or Flight”

Sleep Study Findings
e RDI > 10 events/hr
e Arousal index > 10 events/hr

e Other
e Sleep fragmentation

e Altered sleep architecture:
More than 50% sleep is light
sleep (Stage | and Il)

e High sympathetic tone
e SpO2 cycling
e Cardiopulmonary coupling

aracterized by sleep fragmentation due to micro-arousals during sleep in ass

athetic autonomic nervous syst

Example of UARS characterized as altered sleep architecture and elevated RDI.

i #SMI%

Sleop Summary Cxygen Saturation Statitca
Biu Sty Trmar G040 PU | | blsan 56 Wramum 52 M ]
End Sty Time: 53148 AM | | Moan of Desaturations. Nads (%) w
Total Fincordng Thrs Bh. 23 mn 1
Total Sieap Tina 7 hrs, 23 min e o W
% REM of Slowp Tima: 213 | | Events Mumber « o 0 s
" Tora Woo 08 00 000
Totsl Events  REM  MAEM AN Night| | Owygen Ssturation: I e
pAOI " 1 138 174 | | Guration jmirtes) a0 o0 00 o0 on
pate n 103 E 42| | Seeps 90 00 00 00 0p
ot 4 o8 [1] o pr——
[ B8 Mnmus 48 Madmes 112
e ket iy Pty b g b ! s i
PACATAN s bt v o s 3 P
PAT Respiratory Events
L

SnorBody Position

i
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Positional Sleep Apnea

Supine

® Obstructive sleep apnea
predominantly or only
when patient is in the
supine position

Prone

k * Snoring

25 year-old female with snoring; Epworth Sleepiness Score is 7/24

Start Study Tima: 8:24:19PM | |Moan: 96 Minmum; 84 Maximum: 100
End Stuy Time: Mean of i Ll
Total Recording Tima: 5
o 10t Ariy Owygen Desatur. %: 48 1020 >20 Tetal
Total Sleep Time Bhrs, 18min | | Events Number 38 4 0 4z
% REM of Sheep Time: 236 | | Towl 905 85 00 1000
Respiratory Indices | Gxygen Saturstion @0 @8 @5 <0 <0
REM MREM Al Night mmmm; 13 05 00 00 00
Sinap % 02 @1 00 00 00
pRox R e
PAHE a2 a8 g3 Pulse Rate Statistics during Siesp (BPM)
ool 14 55 45 | | Mean: B Memmum 51 Maximum: 104 |
L s, 14 min.
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S| Stu rt
Position Supine  Prone Right Left
Steen (min) 1548 TIE 1602 1700
Sleep % 7 132 BT 04
RO 218 34 49 57
pAHI 210 17 286 50
ool 128 a0 11 21
Snoring Statistics
Snoring Level (48] >40 >50 50 10 >80 >Throshold (45] | Mean: 4548
Siaep {min} 3671 1423 128 03 0.0 2107

51-year-old female with ESS 7/24 Basic Interpretation

Diagnosis: primary snoring or
REM NREM All Night a
mild sleep apnea
PpRDI: 56 10.9 9.6
PAHL: 42 96 8.3
oDl 14 55 4.5 Advanced Interpretation
Other clinical factors Diagnosis: moderately severe
- PMH: Clinical depression positional sleep-apnea

- Meds: Effexor, Wellbutrin, Seroquel, Lamictal
- ROS: Fatigue (FSS 3.2, normal <2.7)

- Nasal obstruction / mouth breathing

- TMJ issues with limited mouth opening

- H/o orthodontic retraction

- PSH: Chin implant

Position Supine  Prone Right Left

| Stesp (min) 1546 738 1802 1700 |
| Slesp % 277 132 287 304
pROI 218 34 48 57|
PAHI 210 17 26 50

27



8/19/19

Clin Neurophysiol. 2016 Jan;127(1):565-570. doi: 10.1016/.clinph,2015.06.009, Epub 2015 Jun 16.

Two subtypes of positional obstructive sleep apnea: Supine-predominant and supine-
isolated.

# Author information

Abstract

OBJECTIVES: The body position has a strong influence on obstructive sleep apnea (OSA). The purpose of this study is to compare
the clinical features of two subtypes of positional OSA (POSA), namely supine-predominant OSA (spOSA) and supine-isolated OSA
(siOSA), so as to discuss whether the two groups can be classified separately.

METHODS: A total of 279 consecutive patients with OSA were enrolled. The POSA was defined as having an overall apnea-
hypopnea index (AHI) = 5 with supine AHI > 2 times the non-supine AHI. Only those with = 30 min spent in the supine and non-
supine sleeping positions were included, and split night studies were excluded from the study. Patients were considered spOSA
unless their non-supine AHI was negligible (<5) (siOSA). The clinical and polysomnographic characteristics of both groups were
compared.

RESULTS: Two hundred and sixteen subjects (77.4%) met the criteria for POSA, with 158 (73.1%) of them classified as spOSA, and
58 (26.9%) as siOSA. The siOSA patients had lower arousal indices, but poorer quality of sleep, and were more depressed and
anxious compared with the spOSA subjects.

CONCLUSIONS: Those with siOSA and spOSA show different clinical features.

Highlights
« 74% of obstructive sleep apnea (O5A) patients met
the criteria for positional OSA (POSA).

Of those with POSA, 73% have supine-predominant
O8A, and 27% supine-isolated OSA.

The supine-isolated O5A patients have less arousal
but poorer sleep quality, and more depression.

Looking at more than just the AHI ...

SN ’

Look at
the See
Bigger I. E Beyond
Plcture N D= The
lmwmediate

Oxygen levels, arousals, snoring, body position, sleep-architecture.

28
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Step 4: Evaluate for Other Medical Comorbidities

Table 2. Laboratory Testing for Patients with Unexplained Fatigue

Test* Possible conditions Comments
Complete blood count Anemia Should be performed in most
Erythrocyte sedimentation rate Inflammatory state patients with a two-week
Chemistry panel Liver disease, renal failure, protein malnutrition history of fatigue; resqlt_s
Thyroid function tests Hypothyroidism IAngs Management

5 percent of patients™
Human immunodeficiency virus antibodies  Chronic infection, if not previously tested
Pregnancy test, if indicated Pr y, | hi due to p
Chest radiography Adenopathy, cancer Rarely useful; consider only if
Tuberculin skin test Tuberculosis, chronic infection indicated by physical findings
Electracardiography Cangestive heart failure, arrhythmia f;;t::‘mal baseline blood
Pulmenary function tests Chronic obstructive pulmonary disease, cancer
Toxicology screen Substance abuse
Lyme titers Chronic Lyme disease
Rapid plasma reagin Syphilis infection
Brain magnetic resonance imaging Multiple sclerosis
Echocardiography Valvular heart disease, congestive heart failure

Specialized blood testing (e.g., ferritin, iron,  Iron deficiency, Addison disease, celiac
vitamin B,, and folate levels; iron-binding disease, myasthenia gravis, poisoning
capacity; direct antiglobulin test)

*—Arranged by the relative frequency that the tests produce results. e
Infarmation from references 10 through 12.

Importance of Thorough
Evaluation & Management

Step 1

fwareness
and

accessing

care

Clinical
evaluation,
diagnosis and
staging

B ey of syl [T [ el e
> sy and ar.mum\Lu. >>m >>|l‘llllﬂ >IM

46 y/o overweight female with almost 2 years of chronic left-sided lower back pain
Recommended ice, stretches, exercises
Massage, chiropractor
Ibuprofen, pain patches
Weight-loss

Pain worsened ... MRI of her spine

MRI shows Stage 4 Kidney Cancer
~ Labs revealed elevated creatinine

Access lo
freatment

29



Part 2. Treatment Protocols-

=mZaghivo

Soroush Zaghi, MD
Sleep Surgeon
Otolaryngology (ENT): Sleep and Breathing

DrZ@ZaghiMD.com

www.ZaghiMD.com

Name : TRIBBIANI, JOEY Project : APNEALINK
Hospital # : Season 4, Ep 20 Subject Code :082015AFAPNEALINK
Study Date : 08-20-15 Height : 175.2 cm.
Sex: Male Weight: 75 kg.
Age : 28 B.M.I. :24.5 kg/ m?

Out-Of-Center Study Testing for Sleep-Related Breathing Disorders

AHI ' 15.8
Oxygen Desaturation Index (>=3%) ? 6.7

Minimum Oxygen Saturation (%) 89.0
Total Recording Time (minutes) 434.2

The Apnea Hypopnea Index (AHI) represents the number of abnormal
respiratory events per hour of recording. Abnormal respiratory events comprise of
obstructive/central/mixed apneas and modified hypopneas. Of note, the modified
hypopnea describes events lasting 2 10 seconds of 30% or more reduction in
airflow as measured by the nasal cannula flow signal amplitude, and associated
with a 3% oxygen desaturation. Definitions of various abnormal respiratory
events can be found in the 2012 American Academy of Sleep Medicine (AASM)
manual.

2The Oxygen Desaturation Index (ODI) is the number of times oxygen saturation
drops by 3% or more (from baseline) per hour of recording.

The OOC study does not include certain channels such as
electroencephalographic (EEG) channel, electrooculographic (EOC) channel,
snoring channel, or limb leads. It will not report data such as various stages of
sleep, respiratory events associated with EEG arousal, snoring, or body
movements. It will not capture all types of abnormal respiratory events.

8/19/19
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Sleep Disordered Breathing:
Treatment Tool Box (Adults)

Oral Appliances

CPAP

Myofunctional

ENT Surgical

OMES Surgical

Orthodontic / Dental Orthopedic

31



Treatment Options:
What should we do?

® Guidelines Approach ¢ Individualized
® Functional - Structural Approach

ég‘aﬁfg@@

CPAP \* OAT ‘*
v

Surgery

SlLLp ".1<’.‘d|L ne

SPECIAL ARTICLE

Clinical Guideline for the Evaluation, Management and Long-term Care of
Obstructive Sleep Apnea in Adults

jve Sleep Apnea Task F A Sioap Madk

Task Force Mambers: Lawnence J. Epsiein, M.D.'{Chair), David Krisio, M.D; Parick J. Stroilo, Jr, M.D.*; Norman Friedman, M.D.", Atul Matholra, M.D.*; Susheel P.
[Patil, MO, PO Kannan Ramar, M.0. %, Robert Rogers, DMD."; Richard J. Schwab, M.D.", Edwarnd M. Weaver, MD_ MPH " Michael D. Weinstein, M.D.*

"Steep HoalhCenters, Brighion, MA and Harvard Medical School, Boston, MA; *University of Pitisburgh, Pitisburgh, PA; ’MG’M
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Background: mmwimunmm
disorder that often requires ffelong care. Awvailable pracfice param-
elars provide evidence-based recommendations for addressing as-
pects of care.

Objective: This guidelne is designed to assist primary care provid-
ers as well as sleep medicine specialists, surgeons, and denfists who
care for patients with OSA by providing a comprehensive siralegy for
the evahation, management and long-term cane of adull patients with
0sa,

ImmmDSﬂmme«mmmmd

el aducation of Th

OSA must i umll’lthhﬂdﬂ;ﬁ;
those patients at risk ing th
mmwmmwum-mn

ment cption, oulcome measures and long-larm follow-up
m:wummwmwmuem are described.
vidence-based othe O s

Al

evaluation and management of OSA in adults were incorporated inio
this guideing. For areas not covered by the praclice parameters, the
mmm-mmmeM

awwmwmmm objective testing,

pressure treatment. oral appliance ireatment. behavioral treatment,
surgical treatment.
Citation: Epstein LJ; Kristo D; Strollo PJ; Friedman N, Maihotra A;

marniagement
of abstructive sieep apnea in aduls. J Clin Sleep Med 2009,5(3):263-
am.
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Guidelines Approach: “Step by Step”

Step One

Diet and

positional * Reduce alcohol consumption

therapy

Appliance

*  Weight loss
* Positional therapy
Oral e Chin strap

The influence of head-of-bed elevation in patients

with obstructive sleep apnea

Fibio José Fabricio de Barros Souza' - Pedro Rodrigues Genta® -
Albino José de Souza Filho® - Andrew Wellman* « Geraldo Lorenzi-Filho®
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Abstract

Purpase The purpose of this study is to test the effects of a
mild degree of head-of-bed elevation (HOBE) (7.5°) on ob-
structive sleep apnea (OSA) severity and sleep quality.
Methods OSA patients were recruited from a single sleep clin-
ic (Cricitima, Santa Catarina, Brazil). Following a baseline

Conclusions Mild HOBE significantly improves OSA sever-
ity without interfering in sleep architecture and therefore is a
il tinraie OSA.

L

Keywords Obstructive sleep apnea - Therapy - Patient

polysomnography (PSG), all patients underwent a PSG with
HOBE (within 2 weeks). In addition, a subset of patients per-
formed a third PSG without HOBE.

Results Fifty-two patients were included in the study (age
53.24 9.1 years; BMI 29.6 £ 4.8 kg/m’®, neck circumference
38.9 = 3.8 cm, and Epworth Sleepiness Scale 15 = 7).
Compared to baseline, HOBE significantly decreased the
apnea-hypopnea index (AHI) from 157 [11.3-22.5] to 10.7
[6.6-16.5] events'h; p < 0,001 and increased minimum oxy-
gen saturation from 83.5 [77.5-87] to 87 [81-90]%:;
p=0.003, The sleep architecture at baseline and HOBE were
similar. H , sleep effici i 1 slightly but sig-
nificantly with HOBE (87.2 [76.7-90.7] vs 88.8 [81.6-93.3];
p=0.005). The AHI obtained at the third PSG without HOBE
(n = T7) returned to baseline values.

Introduction

Obstructive sleep apnea (OSA) is & common disorder charac-
terized by repetitive partial or comp b ion of the
upper airway during sleep [1-3]. The pathophysiology of
0SA is complex and is caused by the interplay of both ana-
tomical and non ical factors including I
responsiveness, ventilawry instability, and arousal threshold
[3]. Continuous positive airway pressure (CPAP) is the most
common treatment for OSA. However, CPAP adherence is not
ideal and may be even worse among subjects with milder
forms of OSA [4, 5].

Alternative options for OSA treatment include oral appli-
ances, upper airway surgery, oropharyngeal exercises, and po-
sitional themapy [6-121, Head-of-bed clevat
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Longitudinal Study of Moderate Weight
Change and Sleep-Disordered Breathing

Paul E. Peppard, PhD}
Terry Young, PhD)
Mari Palta, PR
Jerome Dempaey, PhId
Jumes Skatrud, MDY

LEEP-DISORDERED BREATHING

(SDB), a condition character-

ized by repeated episodes of ap-

nca and hypopnca events dur-
ing sleep, is highly prevalent among
adults in the United Seates and other
‘Western countries.”* The high preva-
lence has raised concemns of the public
health burden of 5D8 becawse of dem-
onstrated cross-sectional and retrospe:
tive associations between SDB and
behavioral™'* and cardiovascular™*
morbidity, Recently, indicators of even
mild SDB have been significantly re-

Context Excess body weight is positively associated with deep-discrdered breath-
ing (SDB), a prevalent condition in the U'S general population. No large study has been
conducted of the longitudinal assacistion between SDB and change in weight.
Objective To measure the independent longitudinal assodation between weight
change and change in SDB severity.

Design Population-based, prospects
ary 2000,

Setting and Particlpants Six hundred ninety randoemly selected employed Wis-
congin 46 years; 56% male] wh k twice

trom July 1969

at -year irtervals for SDB.
ap per hour of sdeep) and odd: ping maderate”
t5-servere SDB (defined by an AHI 215 events per hour of seeg), with respect o change
in weight.

Results fiel ight, a 10% weight gain predicted 2
(95% confidence interval [CI], 20%-45%) increate in the AHL A 10% weight loss

- predicted & 26% (95% CI, 18%-34%) decrease in the AHL A 10% increase in weight

predicted a 6-fold (95% C1, 2.2-17.0) increase in the odds of developing moderate-

to-severe SDB.

Conclusions Our data indicate that clinical and pubdic health programs that result

1 even modest weight control are kely to be effective in managing S0 and reduc-
B

ease, and mortality in population-
0 p S N

ng 4 5D

SAMA, F0O0I04IT- BT e jarma com

10% change in body
weight can affect AHI
severity of obstructive
sleep apnea by 26-32%

20% change affects the
severity by 48-70%.

Goal BMI <25.0 mg/kg?

Lifestyle changes including a goal of walking 10,000 steps per day and drinking 8x 8-0z
glasses of water per day have been shown to be effective in sustaining long-term
moderate weight loss.

~ Peppard, Paul E., et al. "Longitudinal study of moderate weight change and sleep-disordered breathing." Journal of American
ciation 284.23 (2000): 3015-3021.Schneider, Patrick L., et al. "Effects of a 10,000 steps per day goal in ovel

of Health Promotion 21.2 (2006): 85-89.

Guidelines Approach: “Step by Step”

Diet and
positional
therapy

Step Two
* CPAP

i

CPAP Therapy

2 Dt Doz e

8/19/19
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Continuous
Positive Airway
Pressure

David- First Morning After CPAP

8/19/19
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Lancet 2005; 365: 1046-53

Respiratory Service, Hospital
Usitversitaria Miguel Servet,

Zaragoaa,

Long-term cardiovascular outcomes in men with obstructive
sleep apnoea-hypopnoea with or without treatment with
continuous positive airway pressure: an observational study

Jose M Marin, Santiago | Carrizo, Eugenio Vicente, Abvar G N Agusti

5 Carsize MD, E Vicarite MDJ;
and Respiratory Service,
Wespital Universitario Son
Dureta, RINKCS, Palma de
Maores, Spain

[AGH Agesti MD)

B The effect of ok ive sl hypop as a cardi lar risk factor and the potential protective
dfef.toflls treatment with continuous posrtmﬂmymule (CPAP) is unclear. We did an observational study to
compare incidence of fatal and non-fatal cardiovascular events in simple snorers, patients with untreated obstructive
sleep apnoea-hypopnoea, patients treated with CPAFP, and healthy men recruited from the general population.

We i men with obstructive sleep apnoea-hypopnoea or simple snorers from a sleep clinic, and a

D s M Marie,
Servicin de Newnologia, Hospital

popuhmbaodﬂmpleot’huhhymm.nmrhedfnr:geandbodrmumduuiﬁﬂnpaﬂmhﬂﬁunmhdm
nhmutlivedup,. P The and severity of the disorder was determined with full

guel Servet,
st s Catolica, 50006
Zaragaza, Spain

and the b index (AHI) was calculated as the average number of apnoeas and
hypnpwmpa-llwrnl'sleq Fampmmmfdhmd—np:lhaslmpu)uxfarlmuﬂﬂ 1 years (SD 1-6) and
CPAP plic was checked with the built-in meter. points were fatal cardi ular events (death from

mmndulmfamumuiqMmm&mmrm:nm&ﬂmdﬂnﬂmmn&mm
coronary artery bypass surgery, and p Y ang ¥

Findings 264 healthy men, 377 simple snorers, 403 with 1 mild-moderate ot sleep ap
Bimthumwuimdlmle.andi?lmlhdledzseaseal\duuwdmlhchﬂmnmduddmduam&ds
humumﬂlwmuhedsmdwwbadihuhﬂmdfauluwwhrmﬁ Dﬁwlwmmm
and non-fatal cardiovascular events (2-13 per 100 person-years) than did i patients with

(0-55, p=0-02 and 0-89, p<0-0001), simple snorers (0- 34, p=0-0006 and 058, p<0-0001), patients treated with CPAP
(0-35, p-ﬂmandl)ﬁd pdnnom}.andhcanhypamupanu[os p-onmz:nduﬁ p=0-0001). Multivariate
analysis, adjusted for showed that severe -hypopnoca
mmuﬁiﬁmtﬁm:w 95%CI 1:17-7-51) and non-fatal (3-17, 1.12-7-51)

d with healthy

Interpretation In men, severe obstructive sleep :pnnﬂ-hypn]mnﬂ significantly increases the risk of fatal and non-fatal
cardiovascular events. CPAP treatment reduces this risk.

'
iz
i
Significantly higher incidence of fatal E g
and non-fatal cardiovascular events in i3
patients with untreated severe .
obstructive sleep apnea.
B
Furthermore, there seems to be a 357 = cantrols
dose-effect relation for this sg | e
ang g 2 15 we=s Ml
association. | — semosw
EE === OSAH with CPAP
£3 15
Treatment with CPAP significantly s .
reduces this risk. °F 5
o T T T 1
L] 36 72 108 144
Maoriths
Mumbers at risk
Controks 264 262 259 258
Snorers ke n 361 232
Mild OSAH 401 401 92 264
Severe O5AH 235 229 m 167
OSAH with CPAP 372 364 361 129
a Figure 2: Cumulative p ge ofindividuals with new fatal (4) and
i
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CPAP for Prevention of Cardiovascular
Events in Obstructive Sleep Apnea

R Doug Mcvay, M.D. N:k.\.ln—LVD Ph.D., Emma Heeley, Ph.D.,
Yuanming Lua, M. edi
Rui Chen, M.D,
Guafirg Chen, M.0., Baallang Du, M.D., Nigel McArdle, 1.0,
Sutapa Mukherjee, M.D., Ph.D., Manjari Tripathi, M.D., Laurent Billot, M.5c.,

CPAP does not reduce Rt e B
. . Hisatom: Arima, . Ph.D., Bruce Neal, M.O., Ph.0., David P. White, MO,
cardiovascular risk.....

stein, MO, Ph.0,, Nanshan Zhorg, MO,
. Ph.D,, for the SAVE Investigators and Coordinators®

Ron
and Craig 5. Ande

ABSTRACT

...if the patient does not

use |t_ Obstroctive deep apned b assoczated with an incressed risk of cardiovascular evenis; Toe vkons llucrs e o b e
whether wresment whi contlnuous poskive siresy pressare [CPAT) prevesss mjor AFerese Addea st

-

. < e, Metvey ot fhe Adwaids Imsttuae far

cardiovascalar

events is uncertain. SirepHeakh Fanden Umversdy ard Ar
Senthern

— -
Afte 2 Lok rutis period during which the partcpants used sham CRAR, we ran- e o et A
deenly sssigned 271 dults Between 45 and 75 years of sge whe A 504, Auntrab, o ot doug mcevey

to-severe: obstructive slecp apnca and corosary o cencbrovasculir discase 1o reopive [oder e o o O Lus 8 the Firxt
CPAP trestmess plus usesl care (CPAP group) ar usual care alone (Ussabcare BIOUGL oy Lintrens” S vor oo of

The primary cocnposite end point was death from cardiovascular causes, myocardial - Prapiroey Disraw, Gusagsbo, Crira

infarction, stroke, or bosptlization for unstable angina, heat faare, or transiest 20 5 s iagheoR T Byahos oo ok
dazy end polns included outeomes, beskh- -aw«lndwuﬂwg
stors and coondinatorn i e
related quality of life, snoring sympeoms, daytime sheepiness, and mood. "' pr=1
e ity protied e Sepplrmanry
wise ghen who s pocherat . ap Apped, ivilabie ol NEM org.
mmmmmmmmmm Tha dgesi 2,
therapy was 3.3 hours per night, and the mesn spaes-hypopnes Index (the nomber of 7% #NUMSE
wwmwmxm@ from 20.0 events per hour DO% MISSAMGMes i3
nhndmma?m,.mm Aftera op OF 37 eary, OV MO Mot e by

pdmlymd-pdmmkhdmueﬂ 219 panticipants in the CPAP group (17.0%)
and in 207 pasticipanes in the usual-case grovp (15.4%) (hazard ratio with CPAR, 110
Manmlmmﬂhummﬂnmﬁmdﬁdmmw P

mammmwwmhummm

coNcLUTIoNS:

el H 4

established canfiovscalar disease. (Funded by the National Health and Medical Re-
ch | of Asstralis and cth

Australian New Zesland Clinical Trials Registry number, ACTRN12608000405370.)

ABSTRACT

BACKGROUND
Obstructive sleep apnea is associated with an i d risk of cardi ular events; The authors' affilistions are listed in the

whether with contin "wa? press: prevents Appendix. Address reprint requests to
HEarmet uous positive ire (CPAF). major Dr. McEvoy at the Adelaide Institute for
cardiovascular events is uncertain. Sleep Health, Flinders University and Re-

METHODS :E;Iiladﬂ andlslu;‘&r\fi:u. Southern
After a Lweek runin period during which the participants used sham CPAP, We ral- ion Ganar st mePark Al
domly assigned 2717 eligible adults between 45 and 75 years of age who had moderate-  SA 5041, Australia, or at doug meevoy @

5 . . flinders.edu.au; or to Dr, Luo at the First
to-severe obstructive sleep apnea and coronary or cerebrovascular disease to receive Affllisted Hospital of Guangzhou Medi
CPAP treatment plus usual care (CPAP group) or usual care alone (usual-care gmup) cal University, State Key Laboratory of

The prnman_r oampom end pmm was death from cardi lar causes, my Disease, China,
stroke, or | italization for .  heart failure, or transient ormyunnmmglmlaﬂhmcu uk,

ischemic attack. dary end points incl ath!r di 1 health- *A complete list of sites and trial inves-

related N H £ q Jaarnd tigators and coordinaters in the Sleep

qllillllf Ofllﬁ, Snoring symg ¢ e and mood. Apnea Cardicvascular Endpoints (SAVE)

RESULTS study is provided in the Supplementary

Most of the participants were men who had moderate-to-severe obstructive sleep apnea Apriendis,inmilable a1 NEM org:

and minimal sleepiness. In the CPAP group, the mean duration of adherence to CPAP  This article was published on August 28,
therapy was 3.3 hours per night, and the mean apnea-hypopnea index (the number of *%& % NIMotE:

apnea or hypopnea events per hour of recording) decreased from 29.0 events per hour DO!: 10.1056/NEjMoal60esss )

at baseline to 3.7 events per hour during follow-up. After a mean follow-up of 3.7 years, 7/ © 3016 Manschusem Medal Secir

a primary end-point event had occurred in 229 participants in the CPAP group (17.0%)

and in 207 participants in the usual-care group (15.4%) (hazard ratio with CPAP, 1.10;

95% confidence interval, 0.91 to 1.32; P=0.34). No significant effect on any individual

or other composite cardiovascular end point was observed. CPAP significantly reduced

snoring and daytime sleepiness and improved health-related quality of life and mood.

CONCLUSIONS

Therapy with CPAP plus usual care, as compared with usual care alone, did not prevent =
cardiovascular events in patients with moderate-to-severe obstructive sleep apnea and

established cardiovascular disease. (Funded by the National Health and Medical Re-

search Council of Australia and others; SAVE ClinicalTrials.gov number, NCT00738179;

Australian New Zealand Clinical Trials Registry number, ACTRN12608000409370.)
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o The Washington Post

To Your Health

Did sleep apnea contribute to
Justice Scalia’s death? His
unplugged breathing machine Supreme ol s
raises that question. Antonin Scalia

In Memoriam:

Limitations

e CPAP: ~50 % of patients cannot tolerate treatment

® And among those that do agree to CPAP:
Median compliance rate (at least 4 hours per night): 46%.
Average time used: 4.88 +1.9 hrs per night.

Compliant patients attempt to use CPAP: 2 of every 3
nights.

= CPAP use by OSA patients falls short of the therapeutic
goal of providing quality sleep all night, every night.

8/19/19
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What Causes
Nasal Airway Obstruction?

LATERAL (SIDE) WALL
Ewven slight narrowing of the nasal valve can lead to significant reduction in

airflow®5#, Structural blockages in three areas are common: Upper Lateral
Cartilage
® Septum: The cartilage wall between the nostrils can bend and block the
nasal passage,
Lower Lateral

® Turbinates: Ridges of bone and tissue inside the nose can limit airflow s
Cartilage

when enlarged.,

® Lateral (side) wall: Weak or excessively flexible upper/lower cartilage in
the outer nasal wall may cause it to collapse inward when a person inhales.

Lateral wall collapse may equal or even exceed septal deviation as the prime
cause of nasal airway obstruction’®8.

Septum

Turbinate

8/19/19
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Septal
Deviation

Note: Reverse S-shaped / Reverst
would be the mirror i

: C- shaped deviation S- shaped deviation

Septoplasty

40



Septoplasty with
Nasal Valve Repair Using
Spreader Grafts

Septoplasty with Nasal Valve Repair

—

| —

8/19/19
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Inferior Turbinate

Grade 1 Grade 2 Grade 3 Grade 4
(0-25% of total (26-50% of total (51-75% of total (76-100% of total
airway space) airway space) airway space) airway space)

Abnormal

8/19/19
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Adjustable Chin Strap: Keeps Mouth Shut at Night

8/19/19
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Otolaryngol Head Neck Surg. 2015 Feb;152(2):369-73. doi: 10.1177/0194599814550383. Epub 2014 Dec 1.

Novel porous oral patches for patients with mild obstructive sleep apnea and mouth
breathing: a pilot study.

Huang TW', Young THZ.

e b el

N oy e 7 e
Iz Adtaste

*Functional
Approach*

Sieep Breath
DOL 10.10074511325-016-1429-6

Mpyofunctional therapy improves adherence to continuous
positive airway pressure treatment

Giovana Diaféria' © - Rogerio Santos-Silva' - Eveli Truksinas' -
Fernanda L. M. Haddad ' - Renata Santos’ - Sitvana Bommarito® » Luiz C. Gregério® «

Sergio Tufik' - Lia Bittencourt'

Received: 9 Augast 2015 /Revised: 17 October 2016 / Acoepted: 27 October 2016

1 Springes-Virlag Bertin Heidelberg 2016

Pa;me Fw!nmhmxwwdmwﬂmmdﬂm

P in paticnts 0OSAS)
moh’ee.uvn ufl!m study . mmhmclhcell‘ecl of

P pressure.
{CPAP) adhereace.

Methods The study was registered at ClinicalTrials.gov
(NCTO1289405). Male paticnts with OSAS were randomly
divided mtu four treatment groups: placebo, patients

d p!uebn functional \hmw (N = 24);

therapy
w-zn,cvmmmmnmcm\?w 7y
mwmwmcmwmmm
therapy (N = 22). All patients unds

smgﬂlwbmwmdmﬂtphnehum The associ-
ation of myofunctional therapy to CPAP {combined group)
showed an increased adherence to CPAP compared with the

CPAP group.

Canchusions Our results suggest that in patients with OSAS,
myofinctional therapy may be considered as an adjuvant
treatment and an intervention strategy to support adherence
o CPAP.

m-ﬂnsmnrmmﬂmmmsm
ol'w:dxml. Evaluations included Epmﬂnlnwmsule
(ESS), p graphy, and

Mumlmwhdlmmnr-t&l + 112 years,
body mass index of 27.4 + 4.9 kg/n’, ESS score of 12,7 + 3.0,
and apnea-hypopnea index (AHI) of 30.9 £ 20.6. All treated
groups (myofunctional therapy, CPAF, and bined

K ds O ive sleep wprca - Treatment -
g i diivenirvaii

Palysomnography

Introduction

Ot i uhq}m drog ((EAS]madmwm

myofunctional therapy with CPAP} showed d d ESS

and snoring, and the therapy group

I pathweys of gy that involve ans
mwwmmmwwn 21 Altbough

8/19/19
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Principle of Proper Tongue Positioning: Tongue should rest completely at
the roof of the mouth to maintain optimal airway function.

Tongue-tie may interfere with tongue mobility and range of motion.

Tongue assumes
low position; may
block the airway

8/19/19
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> Goal: Tongue up on the palate > Dysfunction: Low Tongue Posture

Ideal Tongue Position: tongue suctioned up to the roof of mouth

Low Tongue Posture

Normal / Optimal el
Tongue blocking airway

Wide Open Airway

8/19/19
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Myofunctional Therapy

Exmrcisn & P Torgus Right: Push yout tongus foward and push 19 e nght and hakd ler 19
sexcorsda, then e, Fingsbat 10 e

Exmrrise 5 Push Tongus Laft: Push your iongus forwaed and push I o e ik and hokd for 10
seconds, then reim. Ringast 10 mes

Oral myofunctional therapy is an individualized program of isometric (static) and isotonic (dynamic)
. h and pattern retraining exercises of the tongue and orofacial muscles (for patients wi
athing, posture, orthodontic relapse, cervical neck tension, and/or j
i ideal restin

Myofunctional Therapy

’

|

Goals and Objectives

1. Promote exclusive nasal breathing.

2. Strengthen and tone the muscles of the
tongue and orofacial complex.

3. Promote ideal resting oral posture (lips
- together, tongue on the roof of the
C mouth, nasal breathing).
ave

4. Among others.....
Alleviating pain and dysfunction by
identifying compensations of the jaw
and neck during chewing, talking,
swallowing.
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MYOFUNCTIONAL THERAPY TO TREAT OSA: REVIEW AND META-ANALYSIS

Myofunctional Therapy to Treat Obstructive Sleep Apnea: A Systematic Review
and Meta-analysis

Macario Camacho, MD'; Victor Certal, MD*; Jose Abdullatif, MD*; Soroush Zaghi, MD*; Chad M. Ruaff, MD, RPSGT", Robson Capasso, MD®;
Clete A, Kushida, MD, PhD'

1. Myofunctional therapy provides a reduction in AHI of approximately
50% in adults and 62% in children.

2. Improvements to daytime sleepiness and snoring.

3. Shown effective in children and adults of all ages studied thus far.
Youngest patient: 3 years old

Oldest patient: 79+ years old.

/. Important role in preventing relapse.

Stanford | The Stanford Center for Sleep
MEDICINE | Sciences and Medicine

Nature and Science of Sleep Dovep:

a REVIEW

Obstructive sleep apnea: focus on myofunctional
therapy

Thia article was publiahed in the Rolwing Dove Press fownal
Mature and Science of Seep

Claudia Maria de Felicia'? Purpose: Orofacial myofunctional therapy (OMT) is a modality of treatment for children and
Franciele Voltarelli da Silva adults with ab shoep apnca (OSA) to pi changes in the ! of the upper
Dias'? airways. This review summarizes and discusses the effects of OMT on OSA, the therapoutic
Luckana Vicaliano Yoi programs employed, and their possible mechanisms of action.

Trawitzki'? Methods: We conducied an online literatare search using the databases MEDLINE PubMed

EMBASE, and Web of Science. Search terms were “obstructive sleep apnea™ in combina-
‘Department of Ophthalmelogy.

Otarhinalaryngology and Head and Hom W "yl iecapy™ OR exerciies” OR “spewch therapy™. We
Meck Surgery. School of Medicine considered oniginal articles in English and Pormsguese containing a diagnosis of 0SA based
of Ribeiric Preto. University of on polysomnography (PSG). The primary outcomes of interest for this review were objective

Sia Paulo. Ribeiria Preto, Brazi;
*Cranicfacial Research Support
Center, University of Sio Paulo (USP).  the evaluation of orofacial myofunctional status.

Ribairio Prato, Brasil Resules: Eleven stadics were included in this review. The smudies reviewed reveal that several
benefits of OMT were demonstrated mn adults, which inchede significant decrease of apnea
hypopnea index { AHI), reduced arousal index. improvement in subjective symptoms of daytime
sbeepiness, shoep quality, and life quality. In children with residual apnea, OMT promoted &
decrease of AHI, increase in oxygen saturation, and inp it of orofacial my onal
status. Few of the studies reviewed reporied the effects of OMT on the musculamre
‘Canclusion: The present review showed that OMT is effective for the ireatment of adults in
reducing the severity of O5A and snoning, and improving the quality of life. OMT isalso suc-
cessful for the treatment of children with residual apeca. In addition, OMT favors the adber-

positive agway However, & g and high-quality studies ane
still rare, and the effects of treatment should also be analyzed on a long-term hasis, including
measures showing if changes occurrned in the muscalansre.
Key deep-dmondered breathing rapy, oropharyngeal exercises, speech
therapy. oral mofor exercises

measurement derived from PSG and subjective shoep symptoms. The sccondary outcame was

8/19/19
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Tongue - Tie

Case Study: 3-year-old girl with sleep-disturbances, speech delay, open mouth
breathing, trouble chewing, oral dysphagia and chronic nasal congestion found to
have Grade 4 tongue-tie and Class Ill malocclusion.

8/19/19
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Madelyn - 3 year-old girl with sleep-disordered
breathing, swallow, and speech issues treated
with myofunctional therapy and minor surgical
procedure (tongue-tie and lip-tie release).

Pre-Op
Noisy mouth breathing with lips
apart Post - Op

Quiet, lips together, nasal
breathing

Hindawi

Cae Reports in Otolaryngology
Volume 2019, Article [D 34080
et/ fdok ong! 10,1 155/ 2019/ 340

Hindawi

Case Report

Lingual and Maxillary Labial Frenuloplasty with Myofunctional
Therapy as a Treatment for Mouth Breathing and Snoring
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Chronic mouth breathing may adversely affect craniofacial development in children and may result in anatomical changes that
directly impact the stability and collapsibility of the upper airway during sleep. Mouth breathing is a multifactorial problem that
can be attributed to structural, functional, and neurological etiologies, which are not all mutually exclusive, While therapeutic
interventions (myof I, speech and swallowing, occupational, and craniosacral therapy) may address the functional and
behavioral factors that contribute to mouth breathing, progress may sometimes be limited by restrictive lingual and labial frenum
that interfere with tongue and lip mobility. This case report explores the case of a three-year-old girl with mouth breathing,
stioring, noisy breathing, and oral phase dysphagia that was successfully treated with lngual and labial frenuloplasty as an adjunct
to myofunctional therapy. Within four days of the procedure, the patient had stopped snoring and demonstrated complete
resolution of open mouth breathing. The patient was also observed 1o have increased compliance with myofunctional therapy
exercises. This report highlights the effectiveness of surgical interventions to improve the efficacy of myofunctional therapy in
addressing open mouth posture and low tongue resting position,
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Lingual frenuloplasty with myofunctional therapy: Experience with 348 cases exploring saftey
and efficacy of tongue-tie release for mouth breathing, snoring, dental clenching, and
myofascial tension. [Accepted, In Press - Zaghi et al. 2019, Investigative Otolaryngology]
Table 1. Patient-reported satisfaction with lingual frenuloplasty Table 2. Health-related quality of life following lingual frenuloplasty
and fonal therapy protocol. and myofunctional therapy treatment protocsl.
Satisfacti Number | Percent Total Health-Related Quality of Life:
A (very satisfied) 250 71.8% | Overall
B (somewhat satisfied) 67 19,3% | Satisfied: A (much better) 137 | 39.3% | Overall QOL
1% B hat better 167 | 48.0% e
C (neutral) Bl 50% A :
C (neutral) 421 12.1%
D (somewhat dissatisfied) 10 2.9% | Overall
D isfied D worse) 2| 0.6% | Overall QOL
T T Worse: 0.6%
F (very dissatisficd) 0 0.0% | 2.9% T T =2
Table 4. Patient reparted rivks sad complic
Table 3. Benefits to lingual with therapy profocol. o, Topaned |5
Benefits Improved | Did Mot Improve | Unsure | N/A | Percent [ Standard o =
Improved | Error — Faim for loager than 7 daps ¥
Crverall toague mobality 326 12 10 - 96.5% 1.0% Woading 4
Clenching or grinding of a0 e 04 9.0% 43% | ;:hw Hleeding *H4 T
teeth [rr—r 7 i) an T
Ability to perform 307 35 6] - A% 1.6% - Nambooss * woeks £] A e
myofunctional therapy Salivary gland ises [F] 136 (¥ [
exercises — Complaims 2 weeks L) i ey 03%
Ease of swallow 102 25 3| 218 H0L3% 3.5% Seecomd ataye rrlcaw 1 B8 4% [
Sleep quality 195 =0 1] 92 T9.6% 6% mmmm“
Nasal breathing 174 48 4] 122 TEAYS 2% | mprovement
Neck, shoulder, facial 17 M- 197 T7.5% Ja% Revision sargery 1o excise H Ein % 0%
lension or pain m‘MmlHLT
Snoring 02 3 1] 197 T19% 3% | el

High rates of patient satisfaction and treatment succ

f minor c

Diet and

Guidelines Approach: “Step by Step”

Step Three

positonal * Oral Appliance Therapy

therapy

Oral Appliance Therapy
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Guidelines Approach: Surgery
LJ Epstein, D Kristo, PJ Stroflo et al
Table 7—Common Surgical Procedures for OSA by Site
Upper Airway Tracheotomy
Bypass Procedure
Nasal F ' propl
Functional rhinoplasty
Nasal valve surgery
Turbi et
Nasal polypectomy
Endoscopic procedures
9 Oul Ot
Oral ‘ and variations
Appliance Palatal advancement
- Tonsillectomy and/or
| adenoidectomy
Emﬁe:;“el:;mmmﬁbm
\ 4 Hypopharyngeal Procedures  Tongue Reduction
Partial glossectomy
Tongue ablation
Lingual tonsillectomy
Tongue Advancement/Siabilization
Genioglossus advancement
Hyoi ion
5 g Tongue suspension
urgical Options Langesl Pt Epiglotoplsy
Hyoid suspension
— : Global Airway F illomandibul
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Surgical Options- Phase 1

Step Four- Phase 1 Surgery
postiona * Tonsils/ Throat Surgery

therapy

UPPP: Uvulopalatopharyngoplasty
‘
Appliance

To Evaluate Candidates for UPPP Surgery

Tonsil Size Friedman Tongue Position Classification

8/19/19
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Clinical staging for sleep-disordered breathing

Friedman M, Ibrahim H, Bass L. Otolaryngology-Head Neck Surg. 2002 Jul;127(1):13-21.

Table 1. Staging system
Friedman Body mass
palate Tonsil index
position size (kg/m?)
Stage 1 1 3,4 <40
2 3,4 <40
Stage 11 1,2 0,1,2 <40
3,4 3,4 <40
Stage I1T 3 0,1,2 Any
4 0,1,2 Any
Any Any =40

Table 4. Success rate of
uvulopalatopharyngoplasty in the treatment of
sleep-disordered breathing

Stage U ful  Successtul Tofal

I 6(19.4) 25 (80.6)* 31 (100)
I 18(62.1) 11379 29(100)
I 68 (919) 6(8.1)F  74(100)

cent).
*Significant differences than all other stages.

Patients were stratified according to severity of disease based on
criteria from Friedman et al. (1999). Values given as number (per-

Friedman Stage I: 80.6 % rate of surgical success with UPPP

8/19/19
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Friedman Stage II: 37.9 % rate of surgical success with UPPP

Friedman Stage Ill: 8.1 % rate of surgical success with UPPP

8/19/19
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Tongue Position:
Mallampati Classification

Modified with No Tongue Protrusion

Class |: Entire uvula and tonsil pillars visible
Class Il: Soft palate and most of the uvula visible.
Class lll: Soft palate +/- base of uvula visible.
Class IV: Only hard palate visible.

Class | Class Il Class Il Class IV

Guidelines Approach: “Step by Step”

Step Five- Phase 2 Surgery
* Maxillofacial / Tongue-Base

a ) MMA: Maxillary Mandibular Advancement
HGNS: Inspire Hypoglossal Nerve Stimulator

8/19/19
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Maxillary Mandibular Advancement Surgery (MMA)

(P () o o
Y R

S

\\_\ . g
IJ "N' LI

—
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-

Maxillomandibular Advancement for Treatment of Obstructive Sleep
Apnea: A Meta-analysis

S Zaghi, JEC Holty, V Certal, J Abdullatif, C Guilleminault, NB Powell, ...

JAMA Otolaryngology—Head & Neck Surgery, 1-9
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Cone Beam Computed
Tomography:
Craniofacial and
Airway Analysis

Davic C. Hatcher,

High probability of OSA less than
52 mm.?

Moderate probability of OSA
greater than 52 mm.? but less
than | |0mm?

Low probability of OSA greater
than| |0mm?

This article originally appesred in Sieep Medicine Clinics, Winkume § Number 1, 2010
* Universty of Southern Nevada, 11 Sunset Wy Hendersan, NV 83014, USA

* Arthur A Dugni School of Dentistry, 2155 Webster Street, 5an Franciscn, CA 94115, USA

¥ 3 aging. #1010, Sacramenito, CA BSE2S, USA
* Univenity of Southern Mevada, 11 Sumet Way, Hendenon, NV 83014

E-mail acdrens: David@ddicerter com

Dentt Chin N Am 56 (2017) 343-357
el 10,016 crien 2012.00.002
0011-B5321121% ~ see front mather © 2012 Elsevier inc. AN rights reserved

deital theclinics. com

Slide Credit: Dr. Bill Hang I

Assessment of Cross-Sectional Airway Space

Landmarks

Sella W—"

Porion ?

Articulare /\

Gonion

Menton

www.indiandentalacademy.com

Gnathion

Standard Cephalometric

Nasion

Orbitale

ANS
A Point

B Point

Pogonion
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Anatomic Determinants of Sleep-
Disordered Breathing Across the
Spectrum of Clinical and Nonclinical
Male Subjects*

Table 5—Comparison Between Group Mean Values for
PV-A Distance = 97 mm vs PV-A Distance > 97 mm in

the AHI Multiple Regression Models*
Ome-Way ANOVA
Cephalometric
Measures Tmm  PV-A =497 mm p Value
Patients, No. 120
AHI 20.31 00000
sD 20055
BMI 2943 0.031
sD 632 164
Apre 45,05 04
sD 5.73 7583
PV-A H5,96 1M.65 (LT
sD 5.06 547
H-PV 2944 #4.95 00,004
sD 547 1n.s1
H-500 93.75 10256 OO0
sD 5.58 527
PAS, 1047 1019 0611
Ficure 2. Ceplalometric dimensions that made significant 5D i 3 _
contributions to the variance in AHIL Dimension PV-A (parallel MnAR-MnAL-(N-B 35,17 0.710
to was the single airway dimension that contributed most sD 16,32
R o e Pt | RN ) = e b o e, Y =
Go-Gn = gonion-gnathion. See Table 1 for expansion of other to porion vertical parallel to FH; H-50 = hyoid to the 5O parallel to
abhreviations, porion vertical

Assessment of Posterior Airway Space: Retromaxillary, Retropalatal, Retrolingual

T:0.3mm L: -270.9mm /2019 2:56:04 PM
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32 year-old normal female without restricted posterior airway space

56 year-old male with severe obstructive sleep apnea

Notice altered head posture

8/19/19
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25 year-old male with compensated neck posture due to restricted airway

This dynamic MRI demonstrates how various neck postures can affect the airway.

Head Tilt / Chin Lift to Open Airway > Compressed Neck Posture
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36 years old female with neck tension and forward head posture.

Natural
Head Position

Most habitual
position with
eyes focused on
a point in the
distance at eye
level (horizontal
visual axis).

“Neutral”
Head Position

Ears aligned over
the shoulders in
side profile.

8/19/19
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“Compensating”
Head Position

Head Tilt / Chin Lift

8/19/19
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The average human head weighs 8 - 12lbs.

Cervical spine has a natural 43 degree arc that
acts like suspension for your head. As you
move around, whether walking or sitting down,
the curve in your neck compresses like a spring
to take the pressure of your head off your body.

Eit;htt s://www.thechirocentre.co.uk/blog/chiropractic/weight-world-on-your-s

Forward head posture reduces the arc of
of suspension in your neck and it moves
the weight of the head forward away
from your center of gravity.

. - 36year old male with a history of jaw pain and neck, shoulder, and back tension| i

8/19/19
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https://www.thechirocentre.co.uk/blog/chiropractic/weight-world-on-your-shoulders/

8/19/19

In the x-rays below, the green line represents normal spine alignment
while the red line highlights abnormal deterioration and misalignment over time

NORMAL S ABNORMAL

Figure 1. Image ©Copyright CEP Seminars and Deed Harrison, LLC. Reprinted with Permission. All rights reserved.

g_

What's so bad about loosing the curve in your neck?

Well, we read earlier that it can cause symptoms
like neck pain and headaches, even sometimes
tingling into the hands. In a study that studied
6000 people with chronic headaches, the only
common finding they found was a loss or
reversal of the normal curve in the neck!
However, research also tells us that it can speed
up and cause premature onset of osteoarthritis
(wear and tear) of the joints and degeneration of
the discs (shock absorbers) of the cervical (neck)
spine. It also tells us that it can decrease your
lung breathing capacity by 30% among other
effects! So as you can see it is very important to

maintain the proper alignment of the joints in

your neck

Edit: https://www.thechirocentre.co.uk/blog/chiropractic/weight-world-on-

65


https://www.thechirocentre.co.uk/blog/chiropractic/weight-world-on-your-shoulders/

13 year-old girl with difficulty
breastfeeding, speech impediment,
swallow difficulties, tongue thrust,
maxillofacial underdevelopment, dental
ding, forward head posture

Restricted tongue mobilit

8/19/19
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Posture and Fascia System

Tongue

Palatoglossus —4% Frenulum

Stylohyoid

8/19/19
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Effects of Restricted Fascia System

In_ss of ‘-r’g&f‘

. entrenamiento_miofascial

8/19/19
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Lingual frenuloplasty with myofunctional therapy: Experience with 348 cases exploring saftey
and efficacy of tongue-tie release for mouth breathing, snoring, dental clenching, and
myofascial tension. [Accepted, In Press - Zaghi et al. 2019, Investigative Otolaryngology]

Table 3. Benefits attributed to lingual frenuloplasty with myofunctional therapy protocol.

Benefits Improved | Did Not Improve | Unsure | N/A | Percent Standard
Improved Error

Overall tongue mobility 326 12 10| - 96.5% 1.0%

Clenching or grinding of 40 4] - 304 91.0% 4.3%

teeth

Ability to perform 307 35 6 - 89.8% 1.6%

myofunctional therapy

exercises

Ease of swallow 102 25 3| 218 80.3% 3.5%

Sleep quality 195 50 11 92 79.6% 2.6%

Nasal breathing 174 48 4| 122 78.4% 2.8%

Neck, shoulder, facial 117 34 - 197 77.5% 3.4%

tension or pain

Snoring 102 38 11 | 197 72.9% 3.8%

32 year-old normal female without restricted posterior airway space

Notice high resting tongue position, good airway, no spinal compensations

8/19/19
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32 year-old male with snoring, low tongue posture, and adequate posterior airway space

Good candidate for myofunctional therapy +/- tongue-tie surgery.

68 year-old female with low tongue position, restricted airway, and spinal compensations

3.23 mm

Is she a good candidate for tongue-tie surgery? No!

8/19/19
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Dr. Homer Simpson’s Spino-Cylinder*

And Cares: Deadaches,
Nueralgia, Coogh, Cold,
Sneezing, Diccups,

Damplung, Momps,
Measles, Whooping cough,
Tabercalosis, And even
Bowden's Malady.
888 £
0 veEEiise C-
Prowiding the Finest in do-it-

Qrprete—iped €

FoR BLINDNESS TRY QUR R.ml.mm ol
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Precision Diagnosis:
SLEEP ENDOSCOPY

SUCCESSFUL TREATMENT OF SNORING & SLEEP
APNEA is based on the accurate identification of
the pattern of airway obstruction.

In the throat, there are four major areas that can
be responsible:

= Palate
= Lateral pharyngeal wall
= Tongue

= Epiglottis n_ (=

Precise diagnosis allows for
targeted and effective
treatment.

<> Assessing severity of airway
collapsiblity

<> Identifying pattern and sites of
obstruction

<> Demonstrating factors that
interfere with use of CPAP

<> Predicting response to oral
appliance, CPAP, or surgery

27 y/o female with fatigue and insomnia

RDI 8.2 events/hr
AHI 0.7 events/hr
0ODI 0.0 events/hr

Cross-Sectional Area: 248 mm?
Posterior Airway Space: 7.8 —11 mm
PVA Line: 85 mm

8/19/19
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erpreting the history, clinical observations, imaging stu

Drug Induced Sleep Endoscopy
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54 year old male
before and after MMA

Credit: Stanley Liu, MD DDS

Case: 54 year-old male, History of UPPP

Maxilla Advancement 6.5mm
CCW rotation 12.05 degree

- il
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2p Endoscopy: Pre-MMA Sleep endoscopy : Post-MMA
31 (2015) et al (2015)

Velum: A-P collapse Velum: no A-P or lateralcolispse

L

AHI: 38.1; ODI:31.8 AHI: 6.9; ODI:7.4

ey Liu, MD DDS

Maxillary Mandibular Advancement Slide Credit: Dr. Reza Movahed

Cases Examples

8/19/19
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Functional restriction after maxillary mandibular advancement surgery:
Persistent tongue-base obstruction.

Pre-Operative CT Scan Post-Operative CT Scan
(Before MMA Surgery) (2 Days after MMA Surgery)

The tonque is still blocking the airwa

Patient with prior MMA now with
evidence of tongue base collapse

Credit: Robson Capasso, MD
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Hypoglossal nerve stimulation in the treatment of obstructive sleep apnea:
A systematic review and meta-analysis

VF Certal, S Zaghi, M Riaz, AS Vieira, CT Pinheiro, C Kushida, ...

The Laryngoscope 125 (5), 1254-1264

Hypoglossal Nerve Stimulator

Inspire Therapy Procedure Overview:

Typically an Outpatient Procedure

General anesthesia

Pain Management

8/19/19
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Hyoid Suspension

» _a—
% ~
Pre- Hyoid Suspension Post- Hyoid Suspension

P ERREAHARPFOTS

29 year-old male with persistent

SDB despite prior Turbinate

Reduction, Septoplasty, MMA,

Lingual Frenuloplasty, and UPPP Credit: Dr. Reza Movahed

8/19/19
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e “Guideline” Approach:
CPAP

Behavioral Therapy
Oral Appliance
Surgery: Tonsillectomy

More surgery.

¢ Functional Approach:
e Myofunctional therapy
+/- Frenuloplasty
® Surgery: Tonsillectomy
® Dental orthopedic
remodeling (skeletal
maxillary expansion)

8/19/19
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Systemic Postural Abnormal I ’ Mouth

Inflammation Maladaptation sOGr:’Oflctisl Breathing

Worsening of Poor Nasal
Breathing with Increase in
UA Resistance

Local
Inflammation

Tonsillar
Enlargement

Fig. 13. Mouth-breathing and its negative impacts.
The many negative impacts of mouth breathing are summarized in the Schema with
indication of the induced vicious cycles.

The nocturnal-polysomnogram and “non-hypoxic sleep-disordered-bri

8 year-old boy presenting with dental grinding
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HOW IT WORKS

A Closer Look at Expanding the Palate

sily up until puberty ga p’-llatal expander.
: teeth creating an

A narrow palate N The upper arch is now
reduces the space 3 / wider allowing for pr
for the eruption of [ alignment and positioning
the adult teeth. 3 A f of the teath.

Dental - Skeletal Expansion

Crozat / ALF / BWS Maxillary Skeletal Expander

8/19/19
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Dental - Skeletal Expansion

DNA Appliance FAGGA- Fixed Anterior Growth Guidance Appliance

Invisalign / Orthodontic Braces Controlled Arch Orthodontics

Sleep-Disordered Breathing (SDB)

Wind
Restricted D"K‘c“\?cﬁo“s

Qi

| / P
Mouth =~ \ ( \L'
V) Breathini; j r 1;2}3}? L | . 'Yo‘,‘?:: \
—-) : .

P
O
» o \
ti“”c‘a Enlarged W Reduced
po° ~_ Tonsils = Self-Regulation
| U
s y
AJ o,
Microgenia/ o ) &ed“ce ( Q‘%@ .;f,ue'Thl‘ust
Retrognathia &% \ ota\ I‘N‘?e SWalloy, \
oY e 2
. & : o .
w2 ‘/\) .

Social Skills
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Austin

27-year-old male

“ADHD” attention issues, unrefreshing
sleep as a child

- Developed loud snoring and noticeable
breathing interruptions around 15-16
years of age.

- Progressive worsening .....

D.1.5.E.

ORUG . INOUCED . SLEEP . ENDOSCOPY.

0.1.5.E. is a safe. precise, and effective tool
for studying the dynamic alrway in a
sleeping patient with obstructive sleep apnea [OSA).

wZaghi

Maxillary Mandibular Advancement Surgery (MMA) Ty Yy e

I| U0y e er”,
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Austin: 1 Day s/p Maxillary Mandibular Advancement Surgery
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Austin: 2 Months s/p Maxillary Mandibular Advancement Surgery

Soroush Zaghi MD- Nasal breathing, snoring, and sleep
apnea. added 2 photos and a video.
December 4 at 3:38pm - @

Helping patients breathe and sleep with precise and individualized
care. "You've given me my life back."

T‘("\! Y s mueh G

e beiny

Wleche, Yo frriioer have
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Thank you!

24
Brea he

Soroush Zaghi, MD DrZ@ZaghiMD.com

Otolaryngology (ENT) - Sleep Surgeon www.ZaghiMD.com

Nasal Breathing, Snoring, and Sleep Apnea
ie and Maxillofacial Development
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