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Dentist’s Role for Children and Adult Conflict of Interest Disclosures
with Sleep Disordered Breathing

: Orthodontist Perspective + Consultant - Sound Health

*« KOL- Net 32, Diagnocat
Audrey Yoon DDS MS

* | do not have any conflict of interest with today
presentation
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My Journey into the Sleep The Father of Sleep @ Stanford Division ofSep Medicine

Rapid Eye movement
(REM)

William Charles Dement “The paper I wrote on REM sleep

" et (July 29, 1928 — June 17, 2020) was rejected five times before it was
Journal of Ds 1 World 1% sleep Clinic and Lab at Stanford finally accepted for publication.”
e o R e T Discovered 5 stages of Sleep e
Establish Full Sleep Study ( Polysomnography ) William Dement,1957s.

2 a receptor levels in rat Invented AHI ( Apnea-Hypopnea Index)
Founder of American Academy of Sleep Medicine

omika Aluja . Gary W, Lau?, Dasicl D, Nguyen?. Yong Kim?
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The Father of Sleep @ 3@nf0rd [prisonctsespuescne Professional Experience
Clinical Professor Stanford
Sleep Medicine division MEDICINE

Department of Psychiatry and Behavioral Sciences
Stanford University, School of Medicine

Now we have “dental sleep medicine specialty clinic”

hristian Guilleminault
(1938-9 July 2019)
] “ Obstructive Sleep Apnea Syndrome”
4 ibed “ Pediatric Sleep Apnea”
“ Upper Airway Resistance Syndrome”
d AHI ( Apnea-Hypopnea Index)
Fou - World Association Sleep Medicine
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Professional Experience Professional Experience
Director : Dental Sleep Medicine Clinic Director : Dental Sleep Medicine Clinic
Department of Orthodontics
University of the Pacific, Arthur A. Doguni School of Dentistry Department of Orthodontics

University of the Pacific, Arthur A. Doguni School of Dentistry

Now we have “dental sleep medicine clinic” under orthodontic department

Now we have “dental sleep medicine clinic” under orthodontic department
Now we have “Sleep Disorder Screening” as part of a new pt exam for all university pt

Sleep Questionnaire is mandatory !

Sleep Disorder Course for Undergrad Dental Students as part of curriculums

Pacific Dental Sleep Medicine Fellowship for orthodontist World DentoFacial Sleep Society
2o @ Stanford Clinical Experience https://dentofacialsleep.org/
e Meoteing Experience/ learn clinical skills . -
Oral appliance Research Board Members.
DOME/MMA Surgery Establish evidences Leopoldo P. Correa | Co-President
Craniofacial development Leading SDB researching centre Audrey Yoon | Co-President

Audrey Yoon | President-Elect
Stanley Y. Chuang Liu | Secretary
Miguel Meira e Cruz | Treasurer

Growth Modification

Clete Kushida | Board Member
N Gilles Levigne | Board Member
ORLD DENTOFACIAL Contact s
SLEEP SOCIETY Address: 3270 19th Street, Suite 109
Rochester, MN 55901
A\ | Email:infoadentofacialsleep.org
Education |
Class / Course
How to read Sleep Study
Understand pathophysiology
Understand Sleep Study

Web: dentofacialsleep.org

Multidisciplinary Approach

Work with Stanford Sleep Medicine and Sleep Surgery l
Establish network

How to communicate and work as a team

WDSS 2026 June 14-15, 2026
Baltimore, MD, USA

Why Sleep ?
- + Increasing level of awareness of sleep apnea
and related health issues

S
LA AU

sis e - TR * Role of dental and orthodontic professionals
in screening and treating sleep apnea patients
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Malocclusion can be a sign of other medical conditions

Surface Meaning : Malocclusion
(Narrow, high arch maxilla
Retrognathic mandible
Vertical Growth Pattern,
Openbite)

Orthodontic
Treatment

Understanding Malocclusion

Airway affects development of malocclusion

3/13/2026

Dr Audrey Yoon

Zone of Equilibrium : Neutral Zone
The forces of tongue pressing outward are neutralized by the forces of the cheeks and lips
Chewing, speaking, swallowing and Breathin,

Marc Gei Esthetic Dentistry in Clinical Practice. John Wiley & Sons, 2013. ISBN 9781118694930.
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Zone of Equilibrium : Neutral Zone

Tongue Posture
Relates to Habits, Tongue Tie, Mouth breathing, Nasal - Narrow, high arch palate
Blockage, Adenoids and tonsils, Allergies and Asthma

Tongue Posture
Anterior Class Il /Open Class 1l

17
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Relationships among nasal resistance, adenoids, tonsils, and tongue posture and
maxillofacial form in Class Il and Class Il children.

IwasakiT et al, Am J Orthod Dentofacial Orthop. 2017 May;151(5):929-940.

Class 11 with nasal Class 11l without nasal Class 11l without nasal
obstruction obstruction obstruction

with enlarged tonsils with enlarged tonsils with small tonsils

+ Tongue & Hyoid bone + Tongue is inf : Tongue is unaffected,

are low pushed forway inferior due to big Mn
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Interdisciplinary OSA Treatment Protocol

Growing Pt Non- Growing Pt

Oral Appliance B8
—

Growth ‘J
Modification PR Sleep Surgery -

Why Pediatric Sleep / Growth Modification ?

+ Medical Treatment is not always successful or
indicated for pediatric patient with OSA

+ Dentists may provide valuable alternative and
adjunctive treatment options for pediatric OSA

B sdeeyroonioos.s
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Almiro J. Machado Janior', Agrico N. Crespo
Editorial ™ Department of Otohinolaryngology. Head and Neck Surgery.
University of Campinas (UNICAMP). Campinas, o Pauio, Brazil

Pediatric obstructive sleep apnea: beyond adenotonsillectomy =
and, consequently, leading to airway collapse. At present, the treat-
ment of choice worldwide for OSAS during chi aﬁood is adenoton-
Surgery carried out in the United States [2].
However, newer studies have shown that S
70% of children experience residual OSAS. A recent meta-analysis
showed that the short-term results from AT were divergent, and

that AT did not provide any significant long-term benefit [3,4].

Therefore, the following minimally invasive coadjuvant treat-
ments have recently been proposed: (1) rapid maxillary expansion
RME). (2) use of oral appliances (OA) and (3) myofunctional ther-
4l 7,10,12—14].

In conclusion, OSAS during childhood leads to physical and neu-
ropsychomotor impairment_As such, it needs to be recognized and

teated early, in order to avoid or mitigate its deleterious conse-
uences and allow children to develop properly. Thus, it becomes
(he task of healthcare professionals (o rescarch and disseminate

ﬂ Auddrey Yoon, oos us new forms of therapy for treating childhood OSAS.

Received: 31 May 2024 J Acceptad: 24 October 2024
DOL 10,111 ijope 13988

REVIEW

Craniofacial anatomical determinants of pediatric
sleep-disordered breathing: A comprehensive review

Kyung-A Kim DDS, PhD' 0 | Su

ung Kim DDS, PhD' © | Audrey Yoon DDS, MS

Conclusion: Early diagnosis and intervention are critical in managing PSDB. Dentists, through
screening and early treatment, can significantly influence craniofacial growth and health outcomes. A
multidisciplinary approachis essential for effective management, improving the quality of life and
long-term health of affected children.

B sdeeyroonioos.s
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Pathophysiologic factors of pediatric OSA

Anatomical Factors Non-anatomical Factors

= Craniofacial Structure | = Neuromotor dysfunction
= Soft tissue Abnormality = Hypotonia
+ Adeno tonsillar Hypertrophy » Inflammation
- Adiposity
« Ankyloglossia

Pediatric Obstructive
Sleep Apnea

Cranofacial
Kyung:A K, Su-Jung Kim, Audrey Yoon  Journal of Prosthodontics: 18 November 2024

T8 Awctrey Yoon,cos s

Influence of sleep-disordered breathing on orofacial growth

& |

E Mouth Breathing

—
Locainfarnation . Orofacial Growth

Hend Posrs

Cranofacial
Kyung:A i, Su-Jung Kim, Audrey Yoon  Journal of Prosthodontics: 18 November 2024

T8 Audrey Yoon,cos e
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Mouth Breather Vs Nasal Breather
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OSAS : A child is not just a small adult

WAirway is growing ! Lymohoid
:Craniofacial growth
» Skeletal growth
* Cranial Base
* Nasomaxillary Complex
* Mandible
» Pharyngeal growth Gomeral
» Soft Tissue growth
» Brain/ Neural Tissue growth

Neural

H

)
o
ot

Percent of adult size

Genital

T T T
Birth 10years 20years

T3] Audtvey Yoonsoos s

Key to Pediatric SDB

1) Recognize risk factors Early

2) Treatment for a long

Stability : Structure and Function

» Maximize growth potential

* Improve muscle tone and
response

» Orofacial growth modification

* Ultimate goal of Pediatric SDB

Nasal Breathing + Promote positive orofacial growth

« Lip together, Tongue on the palate

+ 100% Nasal Breathing > Promote positive orofacial growth
B usdeiytoonioms s
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Understanding

Airway Anatomy

Anatomic Basis

NASAL

Retro- palatal
PHARYNGEAL

(Collapsible segment)  Refro- glossal

Retro- epigloftic

TRACHEAL

T8 Audrey Yoon,cos e
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Pharynx Anatomy

ENasopharynx:

+ Base of the skull to soft palate
* Adenoid tonsils
MOropharynx:

Soft palate to superior border of
the epiglottis.

Lingual tonsils, Palatine tonsil

Superior Pharyngeal Constrictor
muscle.

ELaryngopharynx:

* Thesuperior border of the
epiglottis and inferior border of
the cricoid cartilage.

Middle and inferior Pharyngeal
m"“‘?‘%v\f?mm‘m constrictors

What is Origin of Pharyngeal Collapse?

Sleep Med. 2003 May;4(3):185-94.
The Great Leap Forward: the anatomic basis for the acquisition of speech and obstructive sleep apnea.

Davidson TM!. NE

epiglottal Overlap

WThe Oro-pharynx is UNIQUE to humans

W This open area of throat between soft palate and
epiglottis non-intranarial airway is unique to
humans makes it possible to choke to death on
aspirated food

T Ausdvey soum oo

WOther mammals and the infant human have velo-
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Will show you endoscopy
: know your anatomy !

T2 vy Yoonscos s

Fiberoptic Nasopharyngoscopy

MDetermines level of
obstruction

MProvides behavior of
airway collapse
MTechnique

osupine (i.e., in a sleeping
position)

osnore maneuver

oJaw thrust maneuver
oMueller maneuver- inspire
against a closed airway

B Audren Yoo, pos s
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In Office Nasopharyngoscopy

Sites of airway collapse ( Drug Induced Sleep Endoscopy)

_—

£ piglottis

T3] Aoy oomsos s B Auddrey Yoo, pos s
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Tonsil
ons! Pharyngeal wall collapse
TB) Adreytoomsrosis B sdeeyroonioos.s
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Velum

TB) Adreytoomsrosis

Tongue Base ( AP collapse)

Stanford ey Y.C
@ Sta Stanley Y.C. Liv, MD

B sdeeyroonioos s
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Epiglottis

T8 Awctrey Yoon,cos s

Tonsils Lower Pharyngeal Wall Collapse

Concentric Circumferential
ollapse

A-P Collapse (Tongue Base) Epiglotis Collapse

43
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Where does snoring coming from ?
( Drug Induced Sleep Endoscopy ): Uvula, Tongue, Arytenoid

TB) Adreytoomsrosis

Guess what is the problem of this patient?

m Audrey Yoon, ops.us Courtesy of Dr Stanley Liu, MD, DDS
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E children MDPI

e Repurt

Ankyloglossia in Children, a Cause of Obstructive Sleep Apnoea:
Case Report of Paediatric Ankyloglossia and Sleep Apnoea:
DISE Resolves the Mystery

Johanna Ximena Valderrams-Fensgos ', Laura Rodrigues Alcali ', Guillermo Mlaza >0, Peter Baptista ',
Maria Teresa Gareia Iriarte 40, Eduardo J Correa *12 and Carlos O Connor-Reina '~

eleyngoie, sl Cuin Sald M, A Severs

Absteac: Tonge o
(MFT) arget. Foe th

E children MDP1)

G Repont
Ankyloglossia in Children, a Cause of Obstructive Sleep Apnoea:
Case Report of Paediatric Ankyloglossia and Sleep Ap E

DISE Resolves the Mystery

Johanna Ximena Valderrama-Penagon !, Laura Rodeigues Alcali ', Gulllermo Plaza 0, Peter Baptista 10,
Maria Teress Garcia Iriarte 2, Eduarda |. Correa 3 and Caslos 0'Cannor-Reina
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Does Frenotomy Modify Upper Airway Collapse in OSA Adult Patients?
Case Report and Systematic Review

by Eduardo J. Correa !, Carlos O'Connor-Reina ' ©, Laura Rodriguez-Alcala ' @, Felipe Benjumea !
Juan Carlos Casado-Morente !, Peter M. Baptista 2, Manuele Casale %, Antonio Moffa 2 and

Guillermo Plaza 4"

* VOTE classification, 2 of 3 patients showed an improvement in their tongue level, from 2A-P (complete

anteroposterior collapse) to 1ap (partial anteroposterior collapse). 3" pt showed no changes

T8 Audrey Yoon,os e

Sleep Breathing Disorder: Where are we ?

49
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2018 ADA Policy
Dentistry’s Role in Sleep Related

Breathing Disorders Araatiar Dol Kabochetkar

= Screen patients for SRBD as part of a comprehensive
medical and dental history

= Recognize symptoms such as sleepiness, choking,
snoring or witnessed apneas and an evaluation for risk
factors such as obesity, retrognathia, or hypertension

= Refer as needed to appropriate physicians for proper
diagnosis.

T2 Auvey Yoo oo s

2 Auddrey Yoo, pos s

2018 ADA Policy
Dentistry’s Role in Sleep Related
Breathing Disorders Americon Dental Asseciation’

= In children, screening through history and clinical
examination may identify signs and symptoms of deficient
growth and development, or other risk factors that may lead
to airway issues. If risk for SRBD is determined , intervention
through medical/dental referral or evidenced based
treatment may be appropriate to help treat the SRBD and/or
develop and optimal physiologic airway and breathing

pattern.
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Latest Revision

WAAPD Guideline - Policy Statements

« Screen patients for snoring and sleep-related breathing
disorders, OSA

* Assess the tonsillar pillar area for hypertrophy

* Assess tongue positioning

* Recognize obesity

Recognize craniofacial anomalies may be associated with OSA

Refer to an appropriate medical provider ( ENT, Sleep

physician, pulmonologist)

Consider non-surgical intraoral appliances after a complete

orthodontic/craniofacial assessment of the patient’s growth

P2 Awdseyvooncosis and development as part of a multi-disciplinary approach

.

.

Policy on Obstructive Sleep Apnea (OSA) 2 copdR

< P—

AAO White Paper: Obstructive Sleep Apnea and Orthodontics

White Paper: Obstructive Sleep Apnea and Orthodontics

XIV. Executive Summary

-

. Itis strongly recommended that orthodontists be familiar with the signs and
symptoms of OSA.

. Itis strongly recommended that orthodontists screen patients with regard to the
signs and symptoms of OSA. A thorough history and clinical examination are
critically important in that they establish the presence of pre-existing conditions, a
basis for diagnosis, the need for referral, and a baseline for evaluating the effects of
treatment.

. Itis strongly recommended that the orthodontist refer patients with risk factors for
0SA to a physician for further evaluation and a definitive diagnosis. A sleep
medicine physician is preferred.

. Itis recommended that the orthodontist refer pediatric patients with nasal
obstruction or adenotonsillar hypertrophy to an otolaryngologist.

. Itis recommended that the orthodontist refer adult patients to an otolaryngologist
when nasal obstruction or adenotonsillar hypertrophy is present. —

~

w

>

w
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AAO White Paper: Obstructive Sleep Apnea and Orthodontics
White Paper: Obstructive Sleep Apnea and Orthodontics

XIV. Executive Summary

6. The decision for an orthodontist to participate in the treatment of OSA is a choice ?
that should be made based on interest as well as training, skills, experience, laws,
standards of care, and insurance coverages applicable to the orthodontist.

7. Ifinvolved in the treatment of OSA, an orthodontist should monitor oral appliance
treatment efficacy.

8. Anorthodontist may elect to manage adverse side effects of oral appliance therapy.

9. No orthodontic treatments have been shown to cause or increase the likelihood of
OSA. Rather, some forms of orthodontic treatment have been shown to be
important in the treatment of OSA.

10. Interdisciplinary treatment of OSA helps to serve the best interests of patients with
OSA.

T8 Awctrey Yoon,cos s

AAO White Paper Update 2026

Sleep-disordered breathing and
orthodontics: An American Association
of Orthadontists white paper update

1.

SDB encompasses a spectrum of breathing abnormalities, ranging from habitual snoring to OSA.
SDBs can significantly impact the developing child and adults, and early detection is beneficial.
Only a physician can diagnose SDB, and no SDB-related intervention is appropriate before proper
diagnosis. Patients with SDB are ideally cared for with an interdisciplinary team.

2.

Current evidence does not support that any orthodontic intervention, such as maxillary expansion or
functional appliances, can prevent the development of SDB. There is no evidence to support the
prophylactic use of pediatric palatal expansion as a preventive measure for SDB at any age.

3.

Current evidence does not support that orthodontic tx is a stand-alone therapy for managing SDB.
T8 Audrey Yoon,cos e
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AAO White Paper Update
4.
No currently known craniofacial phenotypes can identify the presence of SDB.
5.

Imaging analysis of the upperalrway, such as widths, volumes, and areas, using cephalograms or CBCTs,

is not suitable for di risk it, or outcome 1t of intervention in SDB. This finding
differs from the 2019 white paper.

6.

The use of validated questionnaires is an effective method for assessing SDB risk. Once a risk is identified, a
referral for a definite di: is by a ician is strongly before any intervention.

Current evidence does not support ankyloglossia as an SDB etiology. Routine frenectomy is not
recommended for SDB prevention or treatment.

Current evidence does not support that iti or and ics, such as
i and distalizit hanics, affect the etiology or |ncrease the likelihood of any SDB.

9.

Itis strongly r that the it and treatment of SDBs be an interdisciplinary

collaboration between dental and medical health care professionals.

T2 vy Yoonscos s

Evaluation of Current Screening and Treatment Patterns for Pediatric
Obstructive Sleep Apnea Among Practicing Pediatric Dentists in the United

States: APilot Study
Pediatric Dent 2016 Oct 15;38(5):393-397.

ASKED 6,017 active AAPD members ( Pediatric Dentists) : 7 % response rate

RESULTS:

= 43.2% of respondi were
screening for OSA/SDB

= 61.4% indicated no formal training in OSA/SDB during residency

table or very uncomfortable

CONCLUSIONS:

= While awareness of 0SA and SDB is high among pediatric dental specialists,
educational opportunities are limited, routine screening is not standard, and
treatment is not commonly provided.

B usdeiytoonioms s
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The Prevalence of Pediatric Dentists Who Screen for 0SA
Journal of Dental Sleep Medicine 2017;4(1):5-10

RESULTS:

= 70 % of pediatric dentists do some form of screening for OSA

= Young Pediatric dentists ( <5 yrs practice ) vs Old Pediatric
Dentists ( >30 yrs practice) = 82 % vs 60 %

= Western States vs Northeast States = 82 % vs 60 %

= 72 % pediatric dentist report lack of confidence regarding their
capability for OSA screening.

CONCLUSIONS:

= The need for pediatric dentists to become more aware of 0SA
screening.

= The screening tools need to be improved more accurately and
confidently.

T3 Aty Yoonsoos s

Contens lists available at SciericeDisect

Seminars in Orthodontics

journal hamepage:

Screening sleep-disordered breathing (SDB) in the everyday dental office — )
Pediatric and adult patients ==

Heesoo Oh ™%, Maryam Arab", Eugene ¥ Kim , Mark Vaughan, Joorok Park, Audrey Yoon'
i u o . Arar A co,

At .
c Arder A Dugor
e . D
. Artur A

e sord

ARTICLE INFO ABRSTRACT

bath pedistric and adult patients. It highlishts eticlogy, rsk factors, and clinical signs and symptoms, autlines

Sicepdionered eesthing (SDE)

Ofmiructive ey poes (05A) prenk
e — el
Ba s e e o Skt s o SO ey wperi sty oo o o
4 patient autcomes.
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How can we Screen

Sleep Disordered Breathing ?

History, Questionnaires, examination
are the keys to identifying patient at
risk for SDB

3/13/2026

Screening

History Questionnaires

Craniofacial
+ Snoring Structure/

+ Pediatric Sleep Malocclusion/

* Mouth breathing
» ADHD Questionnaire Tonsils

« Bedwetting + Wear facets
* Bruxism « Speech
+ Tongue

Posture

Nighttime Symptoms of Pediatric SDB

Snoring (>3 nights/wk), Noisy Breathing

Breathing Pauses/ Gasping

Restless Sleep :toss & turn, position changes

Paradoxical chest and abdominal motion

Bruxism

Sleeping in odd positions ( such as hyperextended neck )
in order to open the airway or sleep sitting up

Night Sweats - indicate increased effort to breathe

Bed Wetting - Nocturnal Enuresis

Recurrent Nightmares or night terrors

T3] Audtvey Yoonsoos s

Daytime Symptoms of Pediatric SDB

Sleepiness and Fatigue

Difficulty to wake up

Mouth breathing - Dry mouth, inflamed gingiva

Cognitive and Behavioral Issue— irritability, crankiness, frustration, mood
changes, hyperactivity, and difficulty paying attention. ADHD ?

Learning and Academic Challenges - poorly in school, labeled as “slow” or “lazy”

= Freq tonsils, ad ds, ear infections, nasal obstruction
= Frequent headaches
= Stunted growth [
R
N 7
T Audreytoonoosis
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Nighttime Symptoms of Adult SDB

Loud, Chronic Snoring

Witnessed Apneas

Gasping, Choking, or snorting during sleep
Restless, fragmented Sleep

Bruxism

Frequent Nocturia ( nighttime urination)

T3] Audtvey Yoonsoos s

Daytime Symptoms of Adult SDB

= Excessive daytime sleepiness

= Morning headaches

= Fatigue and low energy

= Poor concentration

= Memory loss, or focus

= Mood changes — irritability, depression, anxiety
= Dry mouth

T Audreytoonoosis

65
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Long Term Consequences of SDB

M cardiovascular Risks @

oHypertension (often resistant to medications), Atrial fibrillation, arrhythmias
olncreased risk of myocardial infarction (heart attack)

oStroke and transient ischemic attacks (TIAs)

oHeart failure progression (both systolic and diastolic)

oPulmonary hypertension

M Metabolic & Endocrine Disorders @

olnsulin resistance and impaired glucose tolerance, Increased risk of type 2 diabetes
oMetabolic syndrome (obesity, dyslipidemia, hypertension, insulin resistance)
oWeight gain and difficulty losing weight (due to hormonal dysregulation: leptin/ghrelin
imbalance)

Long Term Consequences of SDB

eurocognitive & Mental Health &
olmpaired memory, learning, and executive function
oPoor concentration and decreased productivity
oDepression, anxiety, and irritability
olncreased risk of dementia and neurodegeneration (Alzheimer’s, Parkinson’s )
MAccidents & Safety Risks %
oExcessive daytime sleepiness > motor vehicle accidents
oHigher risk of workplace accidents, reduced vigilance and reaction time
MOther Systemic Effects (Il
olncreased perioperative risks Association with chronic kidney disease
oWorsening gastroesophageal reflux disease (GERD)
oReduced life expectancy overall

(94 rudrey Yooroos s
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GUMMUN SIGNS & SYMPTOMS OF SLEEP DISORDERED BREATHING

e I
SWiLE oLsiaN s SEVOND
[ CHECK ALL THAT APPLY

pu - p@u R . -D "

DPD —D

‘l ? .ﬁ.?

Pediatric Sleep Questionnaire ( PSQ) - Children

If eight or more “ Yes”, consider referring for sleep evaluation

Chervine et al. Pediatric sleep quesllonnalre i e e e

W M snoring, sk roblems, SLEEP

70

Pediatric Epworth Sleepiness Scale (ESS- CHAD)

0 = Would never doze or sleep

1 = Slight chance of dozing or sleeping

2 = Moderate change of dozing or sleeping
3 = High chance of dozing or sleeping

1. Sitting and reading

2. Watching TV

3. Sitting inactive in a public place

4. Being a passenger in a motor vehicle without a break

5 Lying down in the afternoon when circumstances permit
6. Sitting and talking to someone

_ 7. Sitting quietly after lunch

___ 8. Doing homework or laking a test

Total score _

A total score of 10 or more indicates that your child is sleepy. Please
discuss this questionnaire with your child’s health care provider.

Epworth Sleepiness Scale (ESS)

uid never doze or siee;
e chance of dozing or sieeping

odecabe chance of 4oong or teT) Interpretation

ih chance of dozing or sieeping

. 0-7 : unlikely abnormally
s | chancustporingarsespng | S1€PY !
Sitting and reading - 8-9 : Average daytime
Watching TV. = sleepiness

Sitting inactive in 3 public place

10-15 : Excessively sleepy,
may want to consider seeking
medical attention

16-24 : Excessively sleepy,
should consider seeking
medical attention

Being 3 passenger in 3 motor vehicl for an hour or
Lying down in the afternoon —
Sitting and taking to someane -
Sitting quiety after knch (no aicohal) _
topped for 3 e minutes i traffc

e crving =
Total score (add the scores up)
(This is your Epworth score) —

« ESS Scores increased with the severity of OSAS

A score of > 9 was found to correlate to an RDI of 30

- Gottle, D et al. Am J Respir Crit Care Med. 1999 Feb;159(2):502-7

« ESS Scores significantly distinguished primary snoring from OSAS

= Johns, M. Sleep. 1991 Dec; 14(6):540-5

71

72

12



3/13/2026

Questionnaires
STOPBANG - Adult
omovonTcs
Audrey Yoo, oos Ms
& Do
i o K v 10 b B o P
oo aoons)? —— sena
Tiredness o Do you offen feal fred, fabgued or
ol Sloany Guring tho Gayima - mven afte a
good night's sleap?
Corved sproea, | FIaS 87jone 6ver GBBered you 555
breathing during your sleap?
Prossure you be + If you have answered Yes to 3 or more,
P there is a likelihood of OSA R L
mlas
Waight (kg): —
e
Age: ‘Are you ckdor than 0 yoars?
Neck size: Doas your ‘more than 40
‘©m around?
fyes what s e massremont?
T
[ o youmaT
Audrey ¥oors, oo
Clinical Note / Forms
[
Audroy Yoon; 005 s
- Practice points
i i 1. Sle disordered breathi hilds d
Sl s it daicts across al cogniive domains: niallgonce,
, attention/executive function, memory, language and vi-
FLSEVIER Jourasihomepsueiwmuialasviercomiloesieames e
] 2 ith primary snoring experience comparable
B CLINICAL REVIEW and sometimes higher levels of cognitive deficits to
H Neurocognitive outcomes of children with sleep disordered breathing: children with obstructive sieep apnea.
H A systematic review with meta-analysis P 3. Body mass index is a factor that increases poor cognitive
3 outcomes in children with sleep disordered bresthing.
2 O Bethanie Menzies **, Arthur Teng °, Mary Burns *, Suncica Lah * nce, weight management may alleviate neuro-
St P et o sy cognitive defcits.
H H o v
: 2 MChildren with primary snoring has similar or higher level of cognitive deficits
: : to children with OSA
: : o — - WRobust evidence of multiple neurocognitive impairments in children with
: Primary Snoring

75
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Snoring in kids

Volume 129, Issue 4

ARTICLE | APRILO12012
April 2012

Sleep-Disordered Breathing in a Population-Based Cohort:
Behavioral Outcomes at 4 and 7 Years

Karen Bonuck, PhD & Katherine Freeman, DrPH; Ronald D. Chervin, MD; Linzhi Xu, PhD.

PEDIATRICS

B Longitudinal study with 11,000 children. Effects of sleep-disordered
breathing (SDB) symptom trajectories from 6 mo to 7 yrs on subsequent
behavior.

W Children with trouble breathing during sleep from 6 mo + were more likely
to have behavioral or emotional problems by age 7

B Early-life SDB symptoms had strong, persistent statistical effects on
subsequent behavior in childhood. Findings suggest that SDB symptoms
ma re‘c‘q“\sjj‘r;e attention as early as the first year of life.

Nocturnal enuresis

Sleep disordered breathing

increased bladder pressure

pressure-induced natriuresis

idiuretic hormone
trial natriuretic peptide
BNP = brain natriuretic peptide

nocturnal diuresis and natriuresis

Enuresis

+ Dampening effects of OSA on arousal responses
< Changes in bladder pressure
+ Secretion of the hormones involve in fluid regulation
Obstructive sleep-disordered breathing, enuresis and combined disorders in children: chance or related

iation? Swi 147
AudyiyYoon, oo SSSoCiation?  Swiss Med Wkly. 2017,147:w14400 Marco Zaffanello et al
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Attention Deficit Hyperactivity Disorder and SDB

Sien Medicine

Cortots et et 1 Seeocdi =

Sleep Medicine Reviews |

ELSEVIER iournal hamopage: www.elseviar.comilocate/amry

CLINICAL REVIEW

Attention deficit hyperactivity disorder and sleep disordered
breathing in pediatric populations: A meta-analysis

Karim Sedky**, David 5. Bennett", Karen S. Carvalho®

= ADHD symptoms are related SDB
= ADHD symptoms improve after adenotonsillectomy
= Patient with ADHD symptom should receive SDB screening

= Treatment of SDB should be considered before ADHD medication
T3] Auctrey Yoo, oos s

CLINICAL EXAMINATION

= Screener/ Questionnaire
= Mallampati Classification
= Brodsky Tonsil Grading

= Dental Conditions

= Skeletal Conditions

= Tongue / frenulum movement

= Radiography / CBCT

(not datory, but invaluable source of information)

79

80

Hard Palate
Soft Palate
Uvula
Tonsil

Tongue

OSA Surgery & Modified
Mallampati Score
( Friedman)

Class I: Entire Uvula and tonsil Pillars are vi

Class| Class Il Class Il Class IV

82

Tonsil Grading ( Brodsky: 1-4, Friedman: 0-4)

1 2
Tonsils hidd Tonsils extending to
tonsil Pillars the pillars

a
Tonsils extend to
midline

Large Scalloped Tongue
Bruxism: Wear facets, Molar pits

Risk factors related to sleep bruxism in children: A systematic literature review
m Audviy Yoom, oo usTommaso Castrofiorio et al Archives of Oral Biology Volume 60. Issue 11, November 2015

83

84
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PEDIATRIC DENTISTRY  V43/NO 4 JUL I AUG 2

CROSS:

Determinants of Sleep-Disordered Breathing During the Mixed Dentition: Development
of a Functional Airway Evaluation Screening Tool (FAIREST-6)

James S. Oh, DDS' + Soroush Zaghi, MD? * Cynthia Peterson’ » Clarice S. Law, DMD, MS* * Daniela Silva, DDS, MS® + Audrey |. Yoo, DDS, MS®

«The pediatric version of the Functional
Airway Evaluation Screening Tool
(FAIREST-15)

*The mean age :8.86 years (SD=1.88), Total z -
96 healthy children (46 males and 50 3 {2
females), age 6-12 yrs old at UCLA 2 = i
Pediatric Dental Clinic, March 2018-March 2z il = B
2019

« Sleep Disturbance Scale for Children
(SDSC) by patient parents.
UCLA Dentistry

T8 Awctrey Yoon,cos s Podairic Dentiry

Determinants of Sleep-Disordered Breathing During the Mixed Dentition
: D ofa F Airway E Screening Tool

Pediatric Dentistry V 43 / No. 4 Jul/Aug 21
James Oh, Soroush Zaghi, Cynthia Peterson, Clarice S Law, Daniela Silva, Audrey J Yoon

6 RED Flags
al Assessment Tool for Sleep-Disordered Breathing in Ped| ic Dental Patients (FAIREST-6)
Exam Finding Clinical Threshold 95% P-value

Confidence
m hrough nose with lips
E

Interval
25-21.2 p<0.0001

Mouth breathing

Mentalis strain S [characterized as 1.3-835 p=0.0086
mpling of chin upon mouth
Imraoral ECL Tonsil hypertrophy m m a m lTonsils occupy >50% of 3.6-76.1 p<0.0001
1)
Ankyloglossia Fy ] measurement <16 mm 15-85 p=0.0029

deterioration resulting in 46-774 p<0.0001

n!raoral LEIE] Dental wear

d/or intermolar distance
sal cusps)

deflned as intercanine 32-226 p<0.0001

85

- Narrow palate

o &

Determinants of Sleep-Disordered Breathing During the Mixed Dentition: Development of a
Functional Airway Evaluation Screening Tool

Pediatric Dentistry V 43 / No. 4 Jull/dug 21
James Oh, Soroush Zaghi, Cynthia Peterson, Clarice S Law, Danicla Silva, Audrey J Yoon

SDSC Total Scare (26-130)

ot e g B Fdogs o FAREST -6

Increased Risk of Sleep-Disturbance by Number of Red-Flags in Pediatric Patients
fg AudieyYooroosvs  The score on the FAIREST-6 is equal to # of red-flags items present on the clinical exam.

FAIREST G .-

MOUTH BREATHING
No vES

87

PART IIl: EP MAGAZINE SLEEP SERIES

CLINICAL SIGNS OF
SLEEP-DISORDERED
BREATHING IN
CHILDREN WIT

H
DISABILLEIES

('
\

AN\

BY DR. AUDREY YOON, DR. LINDA PHI, DR. JOOROK PARK, DR. HEESOO OH,
DR. STEVE PERLMAN AND DR. ALLEN WONG

VOICE

FOR INCLUSIVE HEALTH

AADMD

ORLANDO 2022

89
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Pl LYSOMNOGRAPHY HOME SLEEPY STUDY

Diagnosis for OSA
- Sleep Study

.| TECHNICIAN: Documents arousals, parasomnias, sbnormal
g/ sleeping position and attends 1o any Lachnical problem

92

OSA Classification: Children vs Adult
AHI- Apnea Hypopnea Index

Severity FOONGNGAEE GH AGONORICOOPAA.  Adults' AHI (Events/hour) Understanding
— ° N Maxillary Morphology
Mild 1-5 5-15 d A.
1 ONREAVPY 5-10 15-30 an irway
Severe >10 >30
TB) Adreytoomsrosis
93 94

Tongue Posture

Maxillary Morphology and Tongue Posture

T2 vy Yoonscos s B Audren Yoo, pos s

95 96
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Narrow Nasal Floor
Low Tongue Posture Treatment of Maxillary Transverse Deficiency
4 -> Rapid Palatal/Maxillary Expander ( RPE / RME)

) aa-N@IrOW Maxilla/ High Arched Palate

97 98

The Journal of Laryngology and

Results of 310 cases of rapid maxillary expansion

Results of 310 cases of rapid maxillary expansion selected for medical reasons*

1 *
selected for medical reasons By Lixpsay P. GRaY (Perth, W. Australia)

By Linpsay P. GrRay (Perth, W. Australia) The medical indications of R.M.E. are a combination of the following:

. Poor nasal airway

. Septal deformity

. Recurrent ear, nasal or sinus infections

. Allergic rhinitis

. Asthma

. Prior to septoplasty. In the narrow compressed nose,
R.M.E. widens the nose enabling to become a reasonable
proposition

OV AWN R

L P Gray. J Laryngol Otol. 1975 Jun;89(6):601-14.
T Audrentoon:cosss

99 100

Landmark Paper : Sleep 2004 Pirelli et al

Sleep Medicine Reviews

1ER Journst homepage: wiw.slsaviar com/locata/smry

Rapid Maxillary Expansion in Children with Obstructive Sleep Apnea Syndrome orthodonties il i

Orthodontics treatments for managing obstructive sleep apnea

syndrome in children: A review and lysis
Paola Pirclli, DDS?; Maurizio Saponara, MD?; Christian Guilleminault, MD, Biol D* -

Nelly T. Huynh ", Eve Desplats *, Fernanda . Almeida ©

Jouratsecion: Ol Mdicine nd Patolgy dotn 3Tmedora 1073
'Department of Odontological Sciences, University Tor Vergata; *Department of Neurology and ENT, La Sapienza University, Rome Italy; *Stanford Publication Types: Review http:id.doi org/doi-10.431 medoral. 21073
University Sleep Disorders Clinic, Stanford, CA, USA
" X . - Ranid maxillarv exnansion and ahstructive deen annea:
* 31 children, mean age 8.7, no adenotonsillar hypertrophy, upper jaw constriction

* AHI 12.2 per hour > AHI <1 after 4 months ( all of children)

“ Maxillary Expansion ; Sleep ; Breathing ”

Rapid maxille

. . . . apnea: Asyst 15 Systemic reviews, 10 Meta-analysis, 293 Single articles
Follow up Paper : Sleep medicine 2015 Pirelli et al s omacr
Rapid maxillary expansion (RME) for pediatric obstructive sleep Fr e B Gashere
apnea: a 12-year follow-up
Paola Pirelli +, Maurizio Saponara ¥, Christian Guilleminault <~ Effect of rapid maxillary expansion on sleep apnea-hypopnea

syndrome in growing patients. A meta-analysis
31 children, yearly check up for 12 yrs for 23 children ( 73 % initial group)
T udibioRg derm, stable post RME ( PSG normal, expansion stable)

. Francisco-de Borja Sinchez-Sicar %, José-Manuel Almeri
ontiel-Company *, Verdnica Garcia-Sanz *, Carlos Bell

B sdeeyroonioos.s

la , Vanessa

101 102
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Di is and Orthodontic Treats t of Ol ive Sleep
Apnea Syndrome Children—A Systematic Review

Kesan Pt
aberts Sardano

Beahet-Fes
it Alewio D

odees Paersss ', Carenen Feszall s
hingoie 5, Angela Michee Tochingolo
Clinms Dipuls

Diagnostics, 2024 Jan 29

Sleep Medicine Reviews

c ions: An early or ic intervention may be
effective in the management of pediatric OSAS.
Children with maxillary contraction and dental
malocclusion have excellent results.

c

Orthodantie appliances for th

apnea; A systematic

atment of pediatric obstructive sleep
ork meta-analysis

Min Y0, Yangan Ma’, Ve
Xicoei G

Sleep Medicine Review, 2023 Dec

T8 Awctrey Yoon,cos s

MAA with RME or RME with AT ( not RME alone )
may be associated with benefits for pediatric patients
with OSA.

‘Cantantstats svalable o

Sleep Medicine Reviews

Effect of orthopedic and functional orthodontic treatment in children
ive sleep apnea: A i i t I

Rosaria Bucei , Roberto Rango *, Benedetta Zunino . Ambrosina Mich
Paoko Bucci ©

elatt *,
ulio Alessandri-Bonetti ', Serena Incerti-Parenti *, Vincenzo D'Anto *

Sleep Medicine Review, 2023 Feb

Practice Points

1. Growing patients with obstructive sleep apnoea should
regular_consultation with _an _orthodontic
]

o
S
Ly

In_gi g _patients _with _constricted _maxilla_and
‘abstructive slaep apnoea, rapid maxillary expansion may
e_positive_short-term _effects on _polysomno-
c outcomes
3. No indications regarding orthodontic treatment to
manage obstructive sleep apnoea in absence of maloc-
clusion can be drawn

T8 Audrey Yoon,cos e

103

104

Effect of rapid maxillary expansion on the ap hypop C
index during sleep in children. Syst ic review

: The results show a reduction in AHI
following RME therapy in growing patients

Eva Martos-Coba ' Peia Mayorsl-Sant’, Amtonie-Jayier Expisito-Delesdn . Jasquin Durin Cantolta

J Clin Exp Dent, 2022

Systematc Revew

C ions:
saturation has consistently been seen in children
undergoing RME especially in the short term.

ary Exi

nsion for Pedintrie Obstruetive Sleep Apnea: A
ie Review and Meta-Analysis

<MD

s, M. . b T, M S A. o 3
MU s e, DR Viter Geral, MD, B, Chrstians

it 2D

Laryngoscope, Jul 2017
TB) Adreytoomsrosis

in AHI and lowest oxygen

Efficacy of Rapid Maxillary Expansion in the
ment of Obstructive Sleep Apnen
Syndrome: A Systematic Review With Meta-

J of Evidence Based Dental Practice, Sep 2017

Sleep Medicine Reviews

rr—
Orthodontics treatments for managing obstructive sleep apnea
syndrome in children: A systematic review and meta-analysis
el T, Huyoh " Eve Desplacs . Fernand K. Almeida

Sleep Medicine Review, 2016
B Audren Yoo, pos s

W

Conclusions: Increasingly the evidence indicates that
RME devices reduce AHI in children with OSAS, making
RME therapy an appropriate alternative treatment
option for there patients.

Conclusions: Increasingly the evidence indicates that
RME devices reduce AHI in children with OSAS, making
RME therapy an appropriate alternative treatment
option for there patients.

105

106

Contents lists availablo at Scienceliwact

Sleep Medicine Reviews

journal homepage: www.elnavior.com/locate/sm

CLINICAL REVIEW

Rapid maxillary expansion versus watchful waiting in pediatric OSA: A
systematic review

5 i ite-Ibdnez de Mendoza “,
Juan Juliin Alonso-Fernindez Pacheco ¢, José Manuel Aguirre-Urizar ¢

“We found only one randomized clinical trial comparing RME with watchful waiting”

“In the absence of solid evidence with RCT, RME should not be recommended ”

T2 vy Yoonscos s

Sleep and Breathing (2018) 2210531061
g fiorg 10 00T TS 01016364

‘SLEEP BREATHING PHYSIOLOGY AND DISORDERS « ORIGINAL ARTICLE

Effect of semi-rapid maxillary expansion in children with obstructive
sleep apnea syndrome: 5-month follow-up study

‘Saimir Hoxha' - Ecem Kaya-Sezginer” - Filiz Bakar-Ates” - Oguz Koktiirk” - Ufuk Taygar-Memikoglu®

« Biomarker : KLK1, ORM2, perlecan, gelsolin decreased in RME group
* Conclusions : SRME treatment considered as useful approach in children with OSAS

@

Control (CO) Control (C1)

AHI 2.67+1.23 1.80+1.08

Treatment (T0) Treatment (T1)

2.50+1.12 1.79+£1.05

B Audren Yoo, pos s

107

108
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Effect of semi-rapid maxillary expansion in children with obstructive
sleep apnea syndrome: 5-month follow-up study

R 30 5 > Uk .

RPE for teens
with OSA

Apnealink

'!‘. portable device (Mean age,
: Not Appropriate 12.27+1.93)
for Children Less Effective

than MARPE

International Journal of Pediatric Otorhinolaryngology 171 (2023) 111633

Contents lists available at ScienceDirect

International Journal of Pediatric Otorhinolaryngology

ELSEVIER journal homepage: www.elsevier.com/locate/ijpor

Rapid maxillary expansion and its consequences on the nasal and
oropharyngeal anatomy and breathing function of children and
adolescents: An umbrella review™

Arturo Garrocho-Rangel, Miguel Angel Rosales-Berber, Adriana Ballesteros-Torres,
Zaira é Rubio, Joselin F} Vela: , Esthela Yan dlez,

Socorro Ruiz-Rodriguez, Amaury Pozos-Guillén

Pediarc Denisry Posgrduate Program, Focly of Dendsry, Univeriyof Sam Lus Potost, Mexico

i

* 11 systematic reviews ( 5 meta-analysis, 132 single studies) was reviewed

* Conclusion

: Significant and Stable increases in the nasal and oropharyngeal space volumes
and a decrease in airway resistance of growing children and adolescents, occur

immediately after RME and at 3, 6 and 12 month follow-up
T8 Audrey Yoon,cos e

110

Systematic Review

The Role of Rapid Maxillary Expansion in the Management of
Obstructive Sleep Apnoea: Monitoring Respiratory
Parameters—A Systematic Review and Meta-Analysis

Aniruddh Hariharan ', Susana Muwaquet Rodriguez ) and Tawfiq Hijazi Alsadi >+

Conclusions:

The systematic review and meta-analysis provided sufficient significant data in
favor of the alternative hypothesis to indicate that RME is an effective
treatment option in the management of obstructive sleep apnoea, in terms
of the AHI reduction and SpO, increase.

T2 vy Yoonscos s

Hijazi, T. et al. (2025). Journal of Clinical Medicine, 14(1), 20.

Maxillary expansion improve sleep and breathing

o »

Ask Al

rod breathing.

Maxillary Expansion
improve Sleep and

expansion impeave sieep snd besathing?

Breathing?
B Browwry £ Vilbeds L douesh
Please based on only _— Stiorone
peer-reviewed journal, -
highest evidences T
Remity i

Consensus Al

B Audren Yoo, pos s

® to o

Yes, maxillary expansion (especially rapid maxillary expansion, RME) can improve
breathing in children and selactsd adults with maxillary constriction and

Coationa

STt

Close detad

111

» Too much attention on AHI for
treatment decision

« AHI not is perfect metric

+ Multiple Factors playing role at the same

H H time
Pedlatrlc SDB : Anatomical, physiological, behavioral

: What Is Poor Phenotypi d understandi Il
. . . « Poor Phenotyping and understanding a
M'SS|ng ||nk ? factors invol\)/lgd & &

« Offering similar treatment to all
+ One size fits all
« Trial and Error method
« RPE as an only standalone treatment

113

112

How Does Palatal Expansion Improve

Sleep Disordered Breathing ?

114

19
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How Does Palatal Expansions IMPROVE OSA?

?
4

1. Nasopharynx

: Expand nasal cavity

- Decrease resistance to airflow through the nose
- Improve nasal breathing

( Deeb at al. Am J Orthod Dentofacial Orthop 2010)
( Zeng at al. Sleep 2008)

115 116

How Does Palatal Expansions IMPROVE OSA? Internal Nasal Valve

The narrowest part of the nasal passageway
It represents 50% of the total airflow resistance

1. Nasopharynx Velocity
magnitude (m/s)
: Expand nasal cavity 1.575e+00 R vaiveangle
-~ Expand nasal cavity volume 118
- Expand nasal floor 0787 i
. . 10-15 degrees

—~ Decrease resistance to airflow . Head inferior

through the nose 0.000¢+00 turbinate

~> Improve nasal breathing

Fxternal valve

( Deeb at al. Am J Orthod Dentofacial Orthop 2010)
( Zeng at al. Sleep 2008)

Sleep and Breathing

International Journal of the Science and Practice of Sleep Medicine

Sleep and Breathing
https://doi.org/10.1007/511325-020-02140-y

ENT « ORIGINAL ARTICLE @
Cl & r
Impact of rapid palatal expansion on the internal nasal valve J“" ates

and obstructive nasal symptoms in children

Audrey Yoon " - Mohamed Abdelwahab*# - Stanley Liu® - James Oh" - Heeyeon Suh? - Michael Trieu® - Kevin Kang® -
Daniela Silva'

Received: 23 March 2020 /Revised: 15 June 2020 /Accepted: 24 June 2020
© Springer Nature Switzerland AG 2020
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Otolaryngology—
Head and Neck Surgery

Impact of Distraction Osteogenesis © A Acidry o
Maxillary Expansion on the Internal Nasal Sy ooty
Valve in Obstructive Sleep Apnea

Reprints and permission:
sagepub.comljournalsPermissions.nav
DOL: 10.1177/0194599819842808
hepifotojournal.org

®SAGE
Mohamed Abdelwahab, MD'2, Audrey Yoon, DDS, MS?,
Tyler Okland, MD', Sasikarn Poomkonsarn, MD'*4,
Chris G ia, MD'*%, and Stanley Yung-Chuan Liu, MD, DDS'

ﬂ Auddrey Yoon, oes. ks

E Audrey Yoom; pes.1s

How Does Palatal Expansions IMPROVE OSA?

2. Oral Cavity : Expand oral cavity
- Create more tongue spaces( esp. roof of the mouth)
- Pull Palatal muscles to tighten soft palate

( Nasopharynx )

A

Tenseor veli

palatini muscle

Levator veli
palatini muscle

Salpingopharyngeus
muscle

Palatopharyngeus
muscle

Palatoglossus
uscle

121

122

How Does Palatal Expansions IMPROVE OSA?

2. Oral Cavity : Expand oral cavity
- Create more tongue spaces
( esp. roof of the mouth)

~> Improve tongue posture

Am J Orthed Dentofacial Orthop, 2012 Febi142(2):225-45. doi: 10.1018/ ajodo 2012.00.014.

Tongue posture i and pharyng
Ao o

iwasai 17, saiten |, 1akemoto ¥,

]

2. Oral Cavity : Expand oral cavity

- Improve tongue posture ( Advance and raise the tongue into the oral cavity ) >
Expand posterior airway space

How Does Palatal Expansions IMPROVE OSA?

Tongue posture and rway as
al

effects of rapid maxillary

Iwasaki T, Siilol L. Taksrin

Fig 7. Improvement of low tongue posture and enlargement of the pharyngeal airway after RME in a pa-
ﬂ / tient: A, before RME, tongue posture is low (red arrow), and the oropharyngeal airway is narrow; B, after
RME, tongue posture has v

w), and the pharyngeal airway has enlarged (bl ).

123

124

How Does Palatal Expansions IMPROVE OSA?

2. Oral Cavity : Expand oral cavity

- Improve tongue posture ( Advance and raise the tongue into the oral cavity ) >
Expand posterior airway space

B Audrensoon:oosis

How Does Palatal Expansions IMPROVE OSA?
3. Pharynx ( Collapsibility )

_ N\

125

126
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RME not always changing pharyngeal volume ?

JDSM

Rapid Maxillary Expansion Effects on the Upper Airway Dimensions
and Function in Growing Patients: An Umbrella Review

va Gar Air DOS, WS, Dc. FRCOXE)', Manust

Conclusions: *‘K\;%r% .
« The methodologic inconsistencies and [rA—/ RVKA\!
disagreements especially on the oropharyngeal o

dimensional changes after RME lead to

significant uncertainties about the consistenc
of the effect of RME changes, especially on the \
oropharynx region dimensions.

ﬂ Audlrey Yoon, oos Ms

Nasopnarynx

— oreptaryen

Larygoghag

Oropharynx Volume Measurement is not a good metric
to determine the success

Nasal cavity

Laryngopharynx

127

CRANIOMAXILLOFACIAL DEFORMITITES / SLEEPDISORDERS / COSMETIC SUR b

Does Head and Neck Posture Affect
Cone-Beam Computed Tomography
Assessment of the Upper Airway?

Kevin Coppeten
citari N

A L)

PROTOCOL FOR CBCT SCANS

« Natural head position.
* Horizontal visual axis.

« Close mouth, breathe through nose, place teeth together.

« Swallow once, then rest your tongue where it naturally goes.

* Avoid bite-registration and avoid reaching for chin rest. <
,/
h 7
T Audrestoon;cosis Coppelson at al, J Oral Maxillofac Surg :1-13, 2023

130

Static Craniofacial Measurements and Dynamic Airway Collapse Patterns Associated with
Severe Obstructive Sleep Apnea ; A Sleep MRI Study

Stanley Yung-Chuan Liu MD, DDS '35 Leh-Kiong Huon MD 2342, Men-Tzung Lo PhD*, Yi-Chung
Chang MS5, Robson Capasso MD', Yunn-Jy Chen DDS PhD, Tiffany Ting-Fang Shih MD, PhD', Pa-
Chun Wang MD, MSc, MBA»+9.10

Clinical Otolaryngology

Slide credit: Stanley Liu MD, DDS.

Anatomic Basis

NASAL
Retro- palatal
PHARYNGEAL Refro- glossal
Retro- epigloftic
TRACHEAL

131

132
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Critical Closing Pressure, Pcrit
airway pressure at which the airway collapses

[
NASAL oY T
et [rey——
ponksir prllats
pr——
ParPurPa
PHARYNGEAL 7, P,
reve—
TRACHEAL mnn—-vu’-
o sy

Sleep and Breathing
hitps://doiorg/10.1007/511325-019-01948-7

ENT - ORIGINAL ARTICLE ‘)

Check for
updates.

How does distraction osteogenesis maxillary expansion (DOME)
reduce severity of obstructive sleep apnea?

Tomonori lwasaki' - Audrey Yoon? - Christian Guilleminault® - Youichi Yamasaki' - Stanley Yung Liu®

Received: 27 December 2018 /Revised: 30 August 2019 /Accepted: 18 September 2019
© Springer Nature Switzerland AG 2019

PL plane

133

134

Evaluation of upper airway pressures during inspiration using computational fluid dynamics

B ey toon

Table 1. Comp: of PSG 3
nasal airway model resistance before DOME and after DOME

molar width, nasal width, pharyngeal airway volume, intraoral airway volume and

resistance (Pa/cm’/s)

"E Audrey Yoon, oos.us

Before DOME ‘After DOME Treatment change P
mean  SD 954 Cl mean  SD__ 95%Cl mean __ SD 95% Cl
AHI (events/hr) 1781 1756 959 2602 782 711 449 1114 -999 1365 -1638 -360  <0.001
ODI (events/hr) 967 1584 225 17.08 492 588 216 767  -475 1191 -1032 082 0011
Al (events/hr) 530 1753 -291 1350 078 234 -032 187  -452 1520 -1164 260 0012
42 WQ 92 88 75 553 016 534
Intermaxillary molar 3497 353 3332 3663 4224 328 40.70 43.78 721 245 612 841 <0001
width (mm)
Nasal width (mm 2241 234 2131 2351 2668 233 2559 2777 427 146 359 496 <0001
aryngeal amway
volume (em’)
Intraoral airway volume 241 454 029 453 108 308 -036 252 -1.33 264 -257 -009 0036
)
Nasal airway model 053 038 035 071 016 010 012 021 -037 035 -053 -020 <0001

lowest oxygen saturation; 95% CI, 95% confidential interval,

135

136

Table 4. Correlation between sleep data and upper airway ventilation condition before DOME, after DOME, and treatment change
Pre DOME Post DOME Treatment change
HL__ODl__Al__LO: AHL_ODL__Al__10 AHl__ODL___Al___10:
nasal velocity (m/s) r. 665 416 496  -336 373 333 525 -355 479 661 284 -368
P 001% 068 026+ 147 105 152017+ 125 033%  0026% 225 110
Tasal pressure (P T = = = = = = = =
P 008k 108 071 098 045¢ 067 050 058 054 003 033 060
RAvelocity (m/s)  r. 570 330 195 -140  -019 081 -031 -073 30 308 420 048
PSP S TR 1 3 BOR 750 18 5 00
RApressure (Pa)  r. -700 -519 -440 429 -501 482 -454 499 -465 -725 ~-440 506
P __001% 019 052 059 024+ __031% 045+ 025« ___039% __000%* 052 023+
OAvelocity (m/s)  r. 485 340 093  -372 216 020 012 067 365 423 368  -.360
P 030+ 142 696 107 361 934 959 778 114063 110 119
OApressure (Pa) ~ r. —678 -498 -412 398 -533 515 -466 514  -425 688 -370 511
P 00be  025% 071 082 015% 020+ 038x 020% 062 00Bek 109 021k
HA velocity (m/s)  r. 313 146 -060 -176 370 146 178 -080  -158 -265 ~-i121 -204
P 178 540 800 458 108 538 453 737 505 259 612 389
HApressure (Pa)  r. -714 -510 -459 400 -594 568 -581 55  -419 -638 -376 491
P 001k 022¢ 042% 081 006%x 009k 007+%  011% 066 0024 102 028+
nasal width (mm)  r.  -126 025 -064 -126  -179 192 -206 -008  -399 -091 -099 -041
P 597 916 787 595 450 418 384 972 082 702 677 864
Intermaxillary first ~ r. 072 179 -216 -383 035 042 -218 -158  -002 100 005 -368
molar width (mm) P 762 450 360 095 885 859 356 506 995 674 983 110
DOME, distraction osteogenesis maxillary expansion: RA, retropalatal airway; OA, oropharyngeal airway; HA, hypopharyngeal airway; AHI,
p popnea index; ODI, oxygen index; Al apnea index; LOS, lowest oxygen saturation; *, Statistically significant at P <
"ﬂ Auolony, Varseatistisally significant at P < 0,05

at the lower part in the upper airway (red arrow) : Collapsible pharyngeal airway

was reduced (blue arrow): Low negative pressure at inspiration, Stable pharyngeal airway

"E Audrey Yoon, oos.us

Improvement of the upper airway ventilation condition using DOME in OSA

A, before DOME, the nasal airway velocity was high (yellow arrow) <-> A large negative pressure was observed

B, after DOME, the nasal airway velocity slowed (blue arrow) <-> negative pressure in the pharyngeal airway

137

138
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DOME changes Airway Collapsibility ( Pcrit )

How Does Palatal Expansions IMPROVE OSA?

3. Pharynx ( Collapsibility )

140

How Does Palatal Expansions IMPROVE OSA?

4. Tonsils and Adenoids

5yrsold

Snoring
Restless Sleep
Tonsil : Grade 3
Adenoid : 60 %

occluded

CHAT study

I S ]

A Randomized Trial of Adenotonsillectomy
for Childhood Sleep Apnea

N Eng J Med 2013

If Watchful waiting ->

46%: normalization of the PSG

No improvement of symptoms (PSQ
changes : 0)

35 % : worsening of OSA

If Early adenotonsillectomy->
79% : normalization of the PSG
. 2ndary Behavior, quality of life

and PSG findings : improvement

Research JAMA Pediatr. Published online March 17, 2025. s i oo
5yrs old Management of the Developing Dentition and
JAMA Pediatrics | Original Investigation Pacifier until 3yr->  Qcclusion in Pediatric Dentistry
Adenotonsillectomy and Health Care Utilization Inwer}:-:absi:nckmg TR
in Children With Snoring and Mild Sleep Apnea _
A Randomized Clinical Trial Snoring
Restless Sleep
Sessie P- Bakker, MS, PhD; Fang Zhang, PhD; Raouf Amin, MD: Cristina M. Baidassari. MD: Ronald B. Chervin, MS, MD; Susan L. Garetz, MD; Narrow high arch
' MD:; MD: 5t L. Ishs MD: Erin M. Kirkham, MO, MPH; Ariel Linden, DrPH: Ron B. Mitchet], MD: Kamal Nagvi, MOD: alate . e
Carol L. Rosen, MD; Kristie Ross, MD: lgnacio E. Tapia, MD: Lisa R. Young. MD: . Yu, MO, MD, MPH; 8. PO P * Primary dentition stage:
Overjet :9 mm
«The study, which included 459 children, showed a 32% reduction in total health care Class Il ‘.’"{1 Habits and crossbites should be
ncounters and a 48% reduction in prescriptions after adenotonsillectomy. Adenoid: diagnosed and if predicted not likely to
e Tonsil : Grade 3
Adenoid : 60 % be self correcting, they should be
CONCLUSIONS AND RELEVANCE occluded addressed as early as feasible to
This study found that adenotonsillectomy was associated with reduced all-cause HCU in o0 : n
children with mild SDB, supporting early intervention for children with mild SDB. ENT referral facilitate normal occlusal relationships.
ﬂ Audrey Yoo, pos M
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_Syrsold Management of the Developing Dentition and Sleep Medicine
Pacifier until 3yr->  Occlusion in Pediatric Dentistry ]
lower lip sucking el Volume 92, April 2022, Pages 96-102
habit

Snoring . . .
Restless Sleep  * Treatment Consideration : * Primary

S Original Article
Narrow high arch dentition stage

Ovenet 15 mm Impact of rapid palatal expansion on the size of
Class Il div 1 a. all anomalies of tooth number and size . . . .
T AzfllenGoidd: 3 b. anterior and posterior crossbites adenOIdS and tOﬂSllS m Chlldren
onsil : Grade
Adenoid : 60 % c. presence of habits along with their dental
occluded and skeletal sequelae Audrey Yoon % Mohamed Abdelwahab ®, Rebecca Bockow ¢, Ava Vakili ¢, Katherine Lovell ¢, Inwon Chang ¢, Rumpa
ENT referral d. openbite Ganguly f, Stanley Liu ®, Clete Kushida 2 Christine Hong & &
e. airway problems.
T8 Aoy Yoom, oos s T3 Audrey Yoor oms s

145 146

5 Sleep Medicine Sleep Medicine

|
|
H

S |

Impact of rapid palatal expansion on the size of
adenoids and tonsils in children

Impact of rapid palatal expansion on the size of
adenoids and tonsils in children

b ®, Rebecca Bockow ¢, Ava Vakili ¢, Kathe won Chang *, R Audrey Yoon *, Mohamed Abdelwahab ¥, Rebecca

«, Ava Vakili ¢, Katherine Lovell ¢, Inwon Chang ¢, Rumpa
Stanle Ganguly”, Stanley Liu ®, Clete Kushida*, Christine H

Objectives

Results
o Control and Expansion Patients
-+ To compare the size of adenoid and palatine tonsils * RPE group: 97.5 % of pt tonsil shrinkage, 3 Adenoid 4 Palatine
with RPE using 3D volumetric analysis 90% of pt adenoid reduction st ot S

W Time2

. « Average volume reduction
Materials and Methods &

E 5000

: Adenoids 16.8 % & Tonsils 38.5% E.oo

« Total 60 pts: 40 RPE vs 20 Control 3 .;:‘
« Mean ages: 9.79 yrs old, range 5-15, 32 females, 28 males Conclusion §m,_
+ RPE was necessary orthodontically & Enlarged tonsils and * RPE significantly reduced the size of o

Adenoids adenoid and tonsils o

:‘ﬂ. another long-term benefit of RPE

Audrey Yoo, oo

Control Expansion Control Expansion

ﬁ Audrey Yoon, posus

147 148

Videos (Auto-play)

Before RPE After RPE

How does palatal expansion shrink

the size of tonsils and adenoids?

149 150
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How Does Palatal Expansions shrink tonsils?

Less Irritation of lymphoid Tissue
Increase Nasal Volume
( esp. internal nasal valve area )

- Decrease resistance to airflow through
the nose

- Decrease Air Velocity & Decrease Air
resistance &

- Lower Inspiratory Pressure & Improve
collasibility

- Improving the irritation of
lymphoid tissue

T3] Aty Yoon oos s

How Does Palatal Expansions shrink tonsils?

Nitric oxide (NO) . e
itric Oxiae
(NO)

One of the most important signal
molecules in the body : selectively

mediating cell signaling The Nobel Prize in
Involved in virtually every organ f;‘g’g“’l"“ orMediciie
Keep blood vessels flexible
Encourage vasodilation

Lower blood pressure

Improve mood & cognition
Support immune system ***
Defends against pathogens ***

B Auddrey Yoo, pos s
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How Does Palatal Expansions shrink tonsils?

Nitric oxide (NO)

A strong neurotransmitter that increases
ventilation-perfusion ratio

Produced in the nose and the
paranasal sinuses

Plays a role in maintaining upper airway
dilator muscles tone, regulation of
spontaneous respiration, and
neuromuscular control during sleep.
Helps in boosting immunity & rids of
bacteria in airborne particles

Haight JS, Djupesland PG. Nitric oxide (NO) and obstructive sleep apnea (OSA). Sleep Breath. Jun 2003

How Does Palatal Expansions shrink tonsils?

Nasal Breathing Restoration
* Nasal Breathing Restoration reverse
the hypertrophic response of tonsils

to antigen
+ Reduce inflammation and irritation of
lymphoid tissues

155

156

TB) Adreytoomsrosis T Audrentoon:cosss
153 154
Interdisciplinary OSA Treatment Protocol Emerging Trends in Dental Sleep Medicine
Smart Oral appliances .
P—— . @. - new emerging technologies ;; 4 Craniofacial growth
gewing - first-line alternatives to modification in children
_ oral ::s;m » CPAP
» — q 9 Anatomical airway Imaging for O Adult Nasomaxillary
Modification [P Sleep Surgery screening, diagnosis & expansion
* monitoring -Non-Surgical Approach
Memreons N
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Oral appliances are custom-made

9 mouthpieces intended to pull the jaw
forward during sleep to help open
upper airway

T3 Acctrey Yoon,cos s

Oral Appliances ——

0 Good alternative to CPAP
+ Primary snoring
= Mild to moderate OSA
= Severe OSA in case of CPAP
intolerance
The American Academy of Sleep Medicine (
1995)

o An effective first-line treatment
= Primary Snoring
= Mild to moderate OSA

The American Academy of Sleep
Medicine ( 2006)

Oral Appliances —]

157

Oral Appliances for Severe OSA

Severe OSA Study

TB) Adreytoomsrosis

Research Reports: Clinical

Journai of Dental Research
18

@ International Association for Dental, Oral,
ind Craniofacl Research and American
Assocition for Denta, Oral. and Craniofacal

Mandibular Advancement Device
versus CPAP in Severe Obstructive
Sleep Apnea

Article reuse guidelines:
sagepub.conviournals-permissions
DO 10.1177/00220345251361 7%,
journal.sagepab commomelidr

J-T. Colpani', Y.-H. Ou?, A.M. Kosasih?, F.K.F. Lee', S.-P. Chan®,

H.H. Tan', R.C.W. Wong*(J, C.W. Chin’, P.A. Cistulli®’, and
C.-H. Lee?*

Randomized Trial 144 Severe OSA with hypertension
Comparing the effectiveness and adherence of mandibular advancement devices and CPAP

B sdeeyroonioos.s

159

Study Design

e Randomized trial (CRESCENT e Primary outcome: 24-h
substudy) ambulatory BP

144 severe OSA patients (AHI 230) were enrolled The primary outcome was 24-hour ambulatory blood

pressure

e Randomized to MAD (n=73) vs .
e Secondary outcomes: sleepiness,

CPAP (n=71) y :
Patients were randomly assigned to MAD or CPAP Qol, cardiac MRI, biomarkers
treatment groups Secondary outcomes included sleepiness, quality of life.

cardiac imaging. and biomarkers

e 12-month follow-up

Patients were followed for 12 months after treatment
assignment

161

160

Main Results

Outcome MAD

AHI (at 6 mos) ~21(from44) ~2 (from 50)

Adherence (26h/night) 56% 28%

Asleep mean BP reduction ~-4 mmHg No significant change

Slightly better

Sleepiness (ESS) Improved improvement

Quality of Life Improved Improved

162
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T8 Awctrey Yoon,cos s

404
410
24-bour Avake Asiecp
Mem  Spacic Distec  Mem  Spicke Distohc  Mem | Spackc | Disstohc
Blood pi (BP) from to 12-mo follow-up

MAD (pink) and continuous positive airway pressure (CPAP) (green).

163

Conclusion & Clinical Implications

v

MAD is less effective than MAD improved asleep
CPAP for AHI reduction blood pressure

But MAD is better tolerated Asleep BP is a critical
by patients cardiovascular risk marker

In severe OSA patients with hypertension, MAD may

Both treatments improved
quality of life

CPAP showed slightly better
improvement in sleepiness
scores

be a viable alternative to

CPAP, particularly for those who cannot tolerate or adhere to CPAP therapy.

164

How Does Oral Appliance Work ? ———
(Kim et al, Eur Arch Otorhinolaryngol 2018; Thorax , Ryan Et Al 1999 )

T2 vy Yoonscos s

——Mechanism: 3D Opening Of Pharynx——
(Kim et al, Eur Arch Otorhinolaryngol 2018; Thorax , Ryan Et A 1999 )

38 O ¢

Genioglossus

Oral appliances pull tongue and hyoid and upright soft palate
-> Retroglossal and Retropalatal opening

B Audren Yoo, pos s

165

166

Expanding

Lateral

Pharyngeal
— Walls

(Thorax, Ryan Et Al

1999) {)

T2 vy Yoonscos s

DOSE DEPENDENT EFFECT OF
Oral Appliance

Dose-Dependent Effects of Mandibular Advancement

on Pharyngeal Mechanics and Nocturnal Oxygenation

Table pendent Effects of Mandi an Oximetry Variables®

Counal ons [

oDL k! 26 1471 1054
(11.2 to 720) 120 1o 38.0) 123 to 48.6)

T % 10 ait 2

(06 w3y

e o at . st
(T80 (50.0 to 02.6) {78.1 10 03.4) (813 1o 02.6)

mecian (03% confidonce ttervals)

*Data
i< 0.03 v control

T8 ey Yoo tisiiered breathing.” Chest 7(4): 10651072

Kato, 3., 5. Isono, A. Tanaka, T. Watanabe, D. Araki, H. Tanzawa and T. Nishino (2000). "Dose-dependent effects of
mandibular advancement on pharyngeal mechanics and nocturnal oxygenation in patients with sleep-

167

168

28



3/13/2026

Predictors Of Oral Appliance Treatment Response

Drug Induced Sleep Endoscopy
Awake Fiberoptic Nasopharyngoscopy

For Mandibular Advancement Devices

Determines Level And
Degree Of Obstruction

[ Behavior Of
|_Muscle Collapse
Technique

= Supine (i.e., in a sleeping position)

= Jaw Thrust Maneuver

= Sniore maneuver

= Mueller maneuver- inspire against
w  aclosed airway

Open Mouth Jaw Thrust

Bl Audiey Yoor,oms us 169 A Audiey Yoo, oosus mw

169 170

Optimizing Mandibular Advancement Maneuvers during Sleep
Endoscopy with a Titratable Positioner: DISE-SAM Protocol

P Bowo
Nork

Journal of
m Clinical Medicine r&l\D\Py

Article
Optimizing Mandibular Advancement Maneuvers during Sleep
Endoscopy with a Titratable Positioner: DISE-SAM Protocol

Patricia Fernandez-Sanjuin "2, Juan José Arrieta *(7, Jaime Sanabria ¥, Marta Alcaraz %, Gabriela Bosco ™%,
Nuria Pérez-Martin %, Adriana Pérez 7, Marina Carrasco-Llatas 0, Isabel Moreno-Hay °, Marcos Rios-Lago 15,
Rodolfo Lugo "', Carles O’ Connor-Reina 2130, Peter Baptista 0 and Guillermo Plaza 554

T2 vy Yoonscos s

171 172

a, Patient 1 b. Patient 2

Efficient Calibrationn
Better monitoring and managing
0% 50% 75% 70%LD 0% 50%  75% 60%LD with Oral Appliance

c. Patient 3 d. Patient 4

0% 0% 50 % 75 % 0% 50 % 75% 100 %

173 174
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a8 ORIGINAL RESEARCH
A Buccal Mucosal Oximeter Accurately Measures
Arterial Oxyhemoglobin Saturation

Connor Snow'~?, Shane Magnison-Benoit'~?, Matiram Pun'~?, Thomas R Tripp '~?, Aimee Clarke'~?,
Sophie Berghmans'~, Bradley Hansen'™”, Leo Transfiguracion®, Saleema Adaria®, Jean M Rawling®,
Steven Roy’™®, anni Di Simone?, Ming-Lai Lai®®, Erin V Mosca®, John E Remmers®,

Mare | Poulin 101

m Figure | The buccal musosa eximetar dovice. The phatoplethysmorashy (G) unit s indicated by the green arravs

3/13/2026

The Leading non-CPAP OSA Therapy

Buccal Mucosal Oximeter, Technology

Data Storage, Proprietary, Medical-Grade
Up to 3 days of Material

TN

A

« Highest level of biocompatibility
Sleep Datd . and stain resistant

I
Rechargeable
battery

Wireless Motion (Accelerometer),
Charging Coil Proximity & Temperature
or Pad Sensors

() Rrosomnus

Anatomical Design,
Custom Comfort Fit
Flexible Circuit
Board

Oxygen, Pulse
Rate (PPG)
Sensor

BEB@ Prosomnus.com

175

The Leading non-CPAP OSA Therapy’

Docking Station, Daily Recharging

) ProSomnus.com ")) PROSOMNUS
BR@ rros

176

Introducing the ProSomnus HWO, Device

MONITOR OPTIMIZE
T

ProSomnus.com

() PROSOMNUS
P JRgrean

177

The Leading non-CPAP OSA Therapy’

Oxymetrx™ Smartphone App

Daily Monitoring Reports and Communication
L

it |1 T i

BE@ ProSomnus.com ( PROSOMNUS

178

hifps:/doi argl0.5664 cam. 14736

Journal o

Clinical Sleep Medicine

JCSM

SCIENTIFIC INVESTIGATIONS

Evaluation of a novel smart mandibular advancement device for nightly

monitoring of treatment

#Aana M. Mohammadieh, BA, MBBS, FRACP, PhD'?; Benjamin K. Tong, BE, MBiomedE, PhD' % Glenn M. Stewart, BExSc, PhD* %,

Philip de Chazal, BE, MBiomedE, PHD'*; Peter A. Cistulli, MBBS, PhD. MBA, FRACP'?

"Chartes Porkins Cantro, Northam Clivical School, Facuty of Modicing and Hoath, The University of Sydnay, Sydnoy;, New South Wale, Australi; Departmant of Rospiraiory

and Sieep Medicine, Royo! North Shore Hospital, Sydoey. New South Wale, Austala; *School of Biomedcs! Engineering, The Universty of Sydnoy, Sydney, New South
Wale, Australia

B sdeeyroonioos.s
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How does Rest Assure® technology work?

Smart oral appliance and cloud based infrastructure

SOM

algorithms
determine AHI,
G |graphs,

tables.

\ Patient app
02
\_/ :
X

:ul;:"" m_:m ';‘:“u after gf“’ "": zﬂgg;'” via Data transferred to physician / dentist web
ight's sleep noMed luetoot cloud based portal and patient phone app so that
supplied docking station. based servers.

they can see results

Magnetometer
sensor & battery
(not shown)

Accelerometer,
temperature &

memory chips Magnet in lower

arch (not shown)

Advancement

strap
o
SomnolVled  SomnoMed Avant with Rest Assure
E Audrey Yoom; pes.1s
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182

Flowchart of data collection, transfer, and analysis from sMAD to cloud-based platform
FB) ey Yoonsos. s

ontics
Pages 194.158

Be your own manufacturer: 3D printing
intraoral appliances

TentShanaen® A @ Cheistion Groth,

183

2004 100, . i o Wy o o o st prsicn

Direct-Printed Aligners:
A Clinical Status Report

BOAN LUDWIG, DMD, MSD, PHO.

VANESSA KNODE, DMD
RAVIRDRA NANDA, B0, MDS, PO

Shape Memory Material
Tera Harz TC-85

Wy}fmmmm
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Interdisciplinary OSA Treatment Protocol

Non- Growing Pt
Oral Appliance
PAP Therapy = Therapy *

Sleep Surgery
*

Growing Pt

Growth
Modification

B Audrensoon:oosis
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Orofacial Growth Modification

The power of imagination can transform
medicine from treating diseases to preventing them.

- Christian Guilleminault

3/13/2026

Sleep Medicine is preventive medicine

ST

e am ”‘: |

td ,;' )
A

O TTHR

ﬂ Audsey Yoor, oos 15

188

Orofacial Growth Modification

189 190
= |
Orofacial Growth Modification Orofacial Growth Modification
Do we need Wh
to intervene Int eﬁ\::l:: 2 How to > Do wteoneed
Gl ek arget structure™ "I‘:::;\:’e;:zg.y ) intervene
(rationality) : phenotyping) or not ?
P33 Aureyre TR Audoenyo
191 192
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Spectrum of Obstructive Sleep Disordered Breathing

No
Disease

Increasing Airway Resistance

B Audreyoon,oes s

Mouth ) Upper Airway Mild Moderate Severe Obesity
Breathing Snoring Resistant Sleep Apnea Sleep Sleep Apnea Hypoventilation
Syndrome Apnea Syndrome
(UARS)

Iy =y =y =y =y X =

OSA Pathophysiology
The Interaction Between Anatomic and Neuromotor factors

ORGNAL ARTCLE
The obstructive sleep apnoea syndrome
in adolescents

Carle L Marcn rendon T Keenan.? singeao Huang' aibo Y,

Swaioop Pt cfore, Christophes Kim, Sheila Bagehi”
FrancoisLogs o Wb, naci  Tapea,! Gaeq Masin, -4
Chrisiopher M Gel, Joel Traylo," Drew & Torigian,” Richard | Sciwab?*

Marcus CL, et al. Thorax 2016;0:1-9

O (W] factors

[ signtcant newromotor factors () symergistc interacting) isk factors

B Auddrey Yoo, pos s
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OSA Pathophysiology
The Interaction Between Anatomic and Neuromotor factors
omonaL semcts S
The obstructive sleep apnoea syndrome Ay E’,‘,Tgs';f;’:
in adolescents rger
adenotonsiliar
Carole L Morcus,' Brendan T Keenan, Jingiso Huang,' Hae Yuan Toime.
Swaocp e, R M B, Chiscphe Kim? She
Francois omyn,? Seephen Wang, Ionac £ Topa,!
Cheistophes M Cielo,' Joe! Tiaor," Deen A Tocigian,* Richard |
UPPER
Marcus CL, et al. Thorax 2016;0:1-9 A‘:‘:T“.',:v
Larger np
aieway
andsor
amaller
adenotonsiilar
Vo
postivo r ‘::LEE':R"‘:‘:::R thatad Posh
m"‘.‘f?"\“—ﬁ‘?m“‘-“' FACTORS

Growth Modification

Do wteoneed e When to e Where to e
f Intervene? 2
intervene tervene Intervene
ornot?

T Adrenio

195

Understanding Timing of

Growth Modification

197

196

Pediatric Growth and Development

Age 0 56 9

Preschool School School Adolescence Post-

Primary Early Mixed Late Mixed Permanent adolescence

Dentition dentition Dentition Dentition

B usdeeyin

198
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Pediatric Growth and Development

Preschool School Early School Adolescence
Primary Dentition  Mixed dentition Late Mixed Permanent Post-adolescence
Dentition Dentition
Age 0 12 15 16 18

0w 2P Q- =

Nasomaxillary AP growth
Midfacial Advancement

Complex Slow/ Semi Rapid Conventional Semi Rapid / Rapid TAD assisted Maxillary Expansion
Maxillary Expansion Maxillary Expansion (Transverse) (MARPE)

eak Min. Growl
lock deep overbite and overjet to grow mandible Stimulate Mandible
owtt

TAD anchored Orthopedic to advance midfacial Advancement

Functional Appliance ( controve e JIADfog
Ritlll]  controlVertical growth for favorable Mn Growth Consider TADtochange | Mandibular Autorotation
wth direction

Lymphoid| Adenotonsillectomy  Enlarged tonsil peak at age 3.7, adenoid age 10) Lingual Tonsillectomy

Functionalf

Myofunctional Therapy ( Nasal Breathing, Proper Tongue Posture, chewing, swallowing, Address Parafunctions )

EEP

A Roadmap of Craniofacial Growth Modification for
Children with Sleep Disordered Breathing:

A Multidisciplinary Proposal

= e oo

Audrey Yoon', David Gozal?, Clete Kushida', Rafael Pelayo', Stanley Liu3,
Jasmine Faldu* ,Christine Hong*
Acknowledgment University, School of Medicine, Redwood City, CA, 94063, USA
ian Francisco (UCSF), San Francisco, CA, 94143, USA
Theauthorswould like toacknowledge Dr. Christian Guillerninault  vedicine, Columbia, MO 65201, USA

who inspired and encouraged us to start this growth modifi School of Medicine, Redwood City, CA, 84063, USA
tion guideline project. Alsc, the authors thank Ms. Licia Coceani
Paskay for her insights and for helping develop the functional
part of the growth modification roadmap.

Sleep, Volume 46, Issue 8, August 2023,
zsad095, https://doi.org/10.1093/sleep/zsad095

B s oomycess
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Growth Modification Guidelines

Developmental Stages

Chronological Age. 05 69 101 1215 1618
Lo M Donttion o AOSIO ot Daton
Skeletal je:
. Skolota stage: o5t oo os2s oses csss
Characteristics of Skeletal Growth
age6yrs * Posterior cranial base * Posterior cranial base
Cranial Base . e -
per year per year

« Elongation at . 17mm 1.7mm
‘synchondrosis. per year ages 6-16 per year ages 6-16
cranial base growth growth growth

NesomaxMary Complax contiues. continues. continues.
Mandible Gevelopment grown
+ Mnpeak growth 11-13yr  + M peak growth 11-13yr
* Hyoid bone descends, *  Hyoid bone descends, reduced increases slowly. tonsils ( after puberty )
Tissues * * Tongue strength
& o complete. increases siowly until age
. . 17
Tongue ‘mandibular development increases siowly and forward.

« Tongue strength ncrease + Tongue srength

rapily from $.6.5 yrs increases siowly
i Functional + Tansiion from immature  swallowing to mature compete

Swallowing (50% 2ge §) swallowing

Growth Modification Guidelines

Developmental Stages
Chronological Age 05 69 1011 1245 1618
Dental Stage Primary Dentiton Early Mixed Denition Late Mixed Dentition oI Permanent Dentiion
EHE cs1 cs1 cs2:3 Cs45 CS56

Strategies for Targeted Therapy
stablish nasal breathing and guide favorable growth pattern

advancement expansion expansion ‘expansion (MARPE) ‘expansion (MARPE)
. oL Midfac

Nasomaxillary Complex expansion therapy ‘with RPE and facemask ‘with TAD anchored ‘with MARPE/facermask ‘advancement with
therapy.
facermask therapy * Bollerd mini-plates
=15 y « Consider myofunctional expansion expansion
&Tongue appliance for tongue. appliance for tongue

201

A Multidisciplinary Roadmap of Craniofacial Growth Modification for Children with Sleep Disordered Breathing

Nesemanitry AP romh
Masomaxitlary ‘idacial Advamcomen

Complex oid
hary Expariicn

TAD for
Mandibular Autorotation

202

The targeted and pati pecifi provide an important therapeutic
option for children and with ic sleep di breathlng and may help also mitigate or prevent its onset.

Well-controlled longitudinal and long-term studies aimed at the effectiveness of treatment on the change of trajectory of
growth and stability are necessary.

JDSM
EDITORIAL hitto:/idx dol 0g/10.15331/dsm 7300

Paradigm Shift for the DSM Dentist

Jean-Frangois Masse, DMD, MSe, FACD, Diplomate, ABDSM

Editor-in-Chief Journal of Dental Sieep Medicine
Universite Laval, Quebec City, Quebec, Canada

Three months ago, Dr_Audrey Yoon and a team of part of the book is devoted to sleep). This book is timely
distinguished researchers_pub lsﬁné a paper in SLEEP! for us as there is already a sense in the general health
about growth modification in children suffering from community that our health system, which heavily rests
sleep apnea. Their team made a presentation at the on curing diseases, is broken and there should be more
American Academy of Orthodontics meeting in April ‘emphasis put on preventing illness. It is obvious that the

B Audrensoon:oosis
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JDSM

LETTER TO THE EDITOR

Embracing New Paradigms in Pediatric Dental Sleep Medicine: From
Controversial to Universal

Audrey Yoon DDS, MS, ABO, D. ABDSM 2

“Clinical Professor, Division of Sleep Medicine, Department of Psychiatry and Behavioral Sciences, Stanford University School of
Medicine, Stanford, CA, USA; “Clinical Assistant Professor, Depariment of Orthodontics, Arthur A. Dugoni School of Dentistry at the
University of the Pacific. San Francisco, CA, USA

Dear Editor-in-Chief,
Considering these developments, we are glad that
1 greatly appreciate your editorial' regarding ourpaper  AADSM proposed and offered a valid forum for discussion

"A Roadmap of Craniofacial Growth Modification for 1o define the future scope of DSM. It is our hope that this
Children ~ With  Sleep-Disordered ing: A healthy di will embrace the dentist’s role of growth

Pediatric Dentistry
Textbook

7th edition

TH EDITION

Pediatric

Chapter 48. Sleep Disordered Breathing
Audrey Jung-Sun Yoon, Heesoo Oh

Dentistry

i ]

INFANCY THROUGH ADOLESCENCE ey ey

Age P D

e

e
ARTHUR J. NOWAK I
JOHN R. CHRISTENSEN Nosomastary tven saoncomem | ™ - |
TAD R. MABRY convin

SonSeifis | oot et | T st Exin
JANICE A. TOWNSEND ‘ —L oSy Opme (=)
MARTHA H. WELLS

Unock dee et andovrit 0 grow mandte
Mandivie Fincion Apolnce (cntonesil
Gontol Vel rowt s (vt G

Lymphold

Functonst

E Audrey Yoon; oes. s
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Management of the Developing Dentition and
Occlusion in Pediatric Dentistry

Latest Revision
2026

« Treatment objectives: managing adverse growth, correcting dental and
skeletal disharmonies, improving esthetics of the smile and the accompanying
positive effects on self-image, and improving the occlusion.

* Primary dentition stage: Habits and crossbites should be diagnosed and

if predicted not likely to be self correcting, they should be addressed as early
as feasible to facilitate normal occlusal relationships.

FB) ey Yoonsos. s

HSTPRCIKLS 06

Management of the Developing Dentition and
Occlusion in Pediatric Dentistry

Latest Revision
2024

* Treatment Consideration : * Primary dentition stage
The objectives of evaluation include identification of:

a. all anomalies of tooth number and size

b. anterior and posterior crossbites

c. presence of habits along with their dental and skeletal sequelae
d. openbite

207

BSTPACTICES: CEVELCOG DENTIION M) LN

Management of the Developing Dentition and
Occlusion in Pediatric Dentistry

Latest Revision
2024

* Recommendations
Oral habits : Oral habits include, but are not limited to, nonnutritive sucking, bruxism, tongue thrust

swallow and abnormal tongue position, self injurious/self-mutilating behavior, and obstructive sleep
apnea (OSA).

* Research on the relationship between and mouth breathil that impaired nasal
respiration may contribute to the development of increased facial height, anterior open bite,
increased overjet, and narrow palate but is not the sole or the major cause of these conditions.
Interdisciplinary care with medical colleagues or other dental specialists may be beneficial

FB) ey Yoonsos. s

BSTPACTLS: GOV DENTTON ME LS

Management of the Developing Dentition and
Occlusion in Pediatric Dentistry

Latest Revision
224

* Recommendations
Oral habits : Oral habits include obstructive sleep apnea (OSA).

* OSA may be associated with narrow maxilla, crossbite, low tongue position, vertical growth,

increased overjet, and openbite. History associated with OSA may include snoring, observed

apnea, restless sleep, daytime neurobehavioral abnormalities or sleepiness, and bedwetting.

Physical findings may include growth abnormalities, signs of nasal obstruction, adenoidal facies,

enlarged tonsils, hyponasal voice quality, and possible retrognathia, micrognathia, macroglossia,

and hypoplasia of the midface.

OSA is more prevalent in, but not limited to, children with craniofacial anomalies, neurologic

disorders (e.g., cerebral palsy, muscular dystrophy), sickle cell disease, as well as a history of
prematurity.

B Audrentoon;cosis
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Management of the Developing Dentition and
Occlusion in Pediatric Dentistry

Latest Revision
2004

* Recommendations
Oral habits : Oral habits include, but are not limited to, nonnutritive sucking, bruxism, tongue
thrust swallow and abnormal tongue position, self injurious/self-mutilating behavior, and
obstructive sleep apnea (OSA).

+ The identification of an abnormal habit and the 1t of its ial i iate and long-
term effects on the i i lex and ition should be made as early as possible.

* The dentist should evaluate habit frequency, duration, and intensity in all patients with habits.
Anticipatory guidance on long-term sequelae should be provided and intervention to terminate
the habit should be initiated if indicated.

T8 Awctrey Yoon,cos s

Pediatric Growth and Development

Age 0 5

Preschool
Primary

Dentition

T8 Audrey ¥
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Agel-5:
Toddler & Preschool
Primary Dentition

Up to 80 % of Cranial development occurs by age 6 yrs
Craniofacial growth is influenced by;

—Genetics and epigenetics: traits, prematurity,
disorders, hormonal influence
—Environment: inflammatory diseases, trauma, etc

Aknin et al, 2007; Guilleminault et al, 2014; C Martinez-Maza et al, J Anat. 2013

T2 vy Yoonscos s

Cranial Base Growth Mechanism

= Elongation : Endochondral growth at synchondrosis
= Cortical Drift /Remodeling
= Sutural Growth

A

el
\

Closeat 12yrs

Function : Template / Frame for facial growth
m Audrey Yoon, oos.us

213
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Cranial Base Growth : Lengthening
Function :
Displace Maxilla forward
Template / Frame for facial growth

SPHENO-OCCIPITAL
SYNCHONDROSIS

T2 vy Yoonscos s

Cranial Base Growth : Basiocranial Flexion
Function :
Affect Facial Depth, width, height

Determine Dolichofacial vs Brachyfacial Pattern
Template / Frame of facial growth

Relation of Cranial Base Flexure o Cranial Form and Mandibular Position

m B . Anderson, F Popovich ; AmJ Phys Anthropol 1983. Juno
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Agel-5:
Toddler & Preschool
Primary Dentition

« Skeletal growth :
1. Cranial Base : Flexing and lengthening
2. Nasomaxillary Complex :
Development by anterior cranial base lengthening
Nasal cavity development by nasal septal cartilage

3. Mandible: During first postnatal year, mandible has the greatest growth to
secure the pharyngeal airway.
AP growth ( body length) > vertical growth ( ramus )

m Auelrey Yoo, oos.us Aknin et al, 2007; Guilleminault et al, 2014; C Martinez-Maza et al, J Anat. 2013

Agel-5:
Toddler & Preschool
Primary Dentition

* Pharyngeal growth
: Tonsillar hypertrophy peak age is 3-7 years old

* Tongue
: Backward and downward displacement toward oropharynx
: Tongue strength increase rapidly from 3-6.5 yrs

» Hyoid bone descends and moves slightly anteriorly

( low posterior tongue posture -> decent hyoid -> impairs Mn growth and affect
symphysis growth by ded i !

prahy )

ﬂ Audrey Yoor, oes s Aknin et al, 2007; Guilleminault et al, 2014; C Martinez-Maza et al, J Anat. 2013

217

218

Agel-5:
Toddler & Preschool
Primary Dentition

. Functional Development

Tongue strength increase rapidly from 3-6.5 yrs
Breathing-sucking-swallowing coordination
Breathing-chewing-swallowing coordination
Breathing-voice-speech coordination

Dissociation and grading of movement of tongue, lips and jaws
Speech development

Stability at rest and during movement of tongue, lips and jaw

NN NN

vaWMM Aknin et al, 2007; Guilleminault et al, 2014; C Martinez-Maza et al, J Anat. 2013

Agel-5:
Preschool
Primary Dentition

» Strategies
« Nasal Breathing Establishment *

: Developmental interplay between muscle function and the facial skeleton

: Suction, chewing, swallowing, and nasal breathing Impairment has negative
feedback on facial growth->reduced airway size

« Adenotonsillectomy

* Myofunctional therapy, Proper tongue posture

« Postural Correction

. illary Comp and Ad t

: Unlock deep overbite/overjet to unlock mandibular growth, Consider Slow Expansion
« Functional Appliance for tongue posture and forward mandibular growth

Aknin et al, 2007; Guilleminault et al, 2014; C Martinez-Maza et al, J Anat. 2013
T2 usdvey Yoo coss
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Orthodontic Airway Plate for Pierre Robin Treatment

« Custom-fabricated removable

oral appliance TPP treatment
: Pre-epiglottic baton plate, first described
by Pielou (1967) in Northen Ireland
: TPP in Germany over 10 yrs
: Install and adjust under awake
endoscopy
:Full time wear for 3-6 months depending
on feeding and respiratory needs
:Parent clean and place once a day
to clean
(Coquerelle et al.,2013; Inoue et al., 2019)

TB) Adreytoomsrosis

Pierre Robin Treatment : Orthodontic airway Plate
(instead of Mandibular Distraction Osteogenesis )

Orthodontic airway plate (OAP) before and after

2 A
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il Pierre Robin Treatment

Ot Arice
A ic Review of Mandibul, SanTue Orthodontic Airway Plate
Di ion O: is Versus Or ic o Vs
Airway Plate for Airway Obstruction fetrie—— gy ’ . ) .
Treatment in Pierre Robin Sequence Ssace Mandibular Distraction Osteogenesis

«  Airway-related and feeding related outcomes
Darren B. Abbas, MD'®, Christopher Lavin, MS'®, Evln] Fahy, MD', appear similar
HyeRan Choo, DDS, DMD, M5, Mai Thy Truong M
Karl C. Bruckman, MD, DDS?, Rohit K. Khosla, M
H. Peter Lorenz, MD', Arash Momeni, MD', and Dervkk €. Wan, MD'

Tracheostony Avodance and Decanulatin e Full Oral Feeding
os56 oo (o-to2 a2 Figure 3. Profile change of case #I. A, At admission, prior to the orthodontic airway plate (OAP) installation, (B) immediately after the OAP}
is delivered, (C) 6 weeks after wearing the OAP, (D) 9 weeks after wearing the OAP. The OAP is not in situ.
Figure 3.C:
it o) T ok dmsrce vk oo beveen MDO (red bars) ind OAP (blue bars). MDO indicates mandibular distraction .

223 224

B"mp":m Growth Velocity ( Height)

Height (Boy) cm/yr
et o

. A . . K O 10
Split orthodontic airway plate: An innovation to
the utilization method of conventional orthodontic
airway plate for neonates with Robin sequence 8

Growth Velocity ( Mandible)

Co-Gn mm/ yr

Habits and crossbites

if predicted not likely to be
Ea r Iy self correcting

Nasomaxillary
Expansion
Medical Conditions

/_\ DeCiSiO ns : Sleep Disordered Breathing,

Myofunctional Disorders

PP RS A A A
®  ® S P L P ® P
—Mandible
Mandibular Growth, Remodeling, and Maturation During Infancy and
Early Childh
YEPing L ol G. Behrent'; oter . Buschang’
Angle Orthodontist Vol 80, 2010 . Audrey Yoon, oo,
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Management of the Developing Dentitien and
Occlusion in Pediatric Dentistry

- _

Treatment Consideration : * Primary
dentition stage

a. all anomalies of tooth number and size
b. anterior and posterior crossbites

c. presence of habits along with their dental
and skeletal sequelae

. . 00O
American Journal of Orthodontics and Dentofacial -
. 5
Orthopedics o
ELSEVIER Volume 117, Issue 6, June 2000, Pages 669-680 H

Sagittal changes after maxillary protraction with expansion in
Class III patients in the primary, mixed, and late mixed
lentiti A longitudinal spective study

Marc Saadia, DDS, WS, and Edgar Toros, DDS,®
Mesico Ciy Mesico

Earlier Treatment showed greater and faster skeletal results in

less time

we recommend that treatment be started as soon as the diagnosis is made
and cooperation allows for it.

Young patients show greater and faster results in less time.

Esthetics are greatly enhanced, compliance is improved, and the possible
psycho-social scars can be greatly reduced.

230

Dr. Audrey Yoon, DDS, MS
3480 Vishire Bid., #104, Los Angeles, CA

PSQ:9->4

Nocturnal enuresis

Sleep disordered breathing

increased bladder pressure

pressure-induced natriuresis

uretic hormone
al natriuretic peptide

rain natriuretic peptide nocturnal diuresis and natriuresis

Enuresis

* Dampening effects of OSA on arousal responses
« Changes in bladder pressure
« Secretion of the hormones involve in fluid regulation

Obstructive sleep-disordered breathing, enuresis and combined disorders in children: chance or related
. AudreyYoor 0015 association?  Swiss Med Whly. 2017,147:.w14400 Marco Zaffanello et al
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Pediatric Growth and Development

Preschool School Early School Adolescence
Primary Mixed dentition Late Mixed Permanent Post-adolescence
Age 0 on 56 9 1) Dentition{q 17 Dentition 15 16

se
Nasal Expansion

Nasomaxillary Adv.
Nasomaxillary Midfacial Advancement
Complex

Unlock Narrow Max
Deep OB for Mn growth

Mandible

L1 11111

cs1 Cs2 (CS3 (Cs4 Cs5 Cs6

Pediatric Growth and Development

Age 0 56 9 10 1

eee

Preschool School School

Primary Early Mixed Late Mixed

Dentition dentition Dentition

Audre¥o
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Nasomaxillary Complex Growth

T8 Awctrey Yoon,cos s

The maxilla is more responsive than the mandible to
orthopedic force

Mandibular Growth
« 1)in cartilage covering the mandibular

Maxillary Growth
* 1) At the suture that connect the

maxilla to the cranium and cranial condyle
base « 2)direct surface apposition and
« 2) By surface remodeling remodeling
The Maxilla can be Under  The Mandible has a mind
of its own

Your Control

T Auudvey Yoo oo s
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School Age
Mixed Dentition ( Age 6-11)

Early Mixed (Age 6-9)
Late Mixed ( Age 10-11)

« Skeletal Growth
1. Cranial Base : Anterior cranial base growth is complete. Posterior cranial
base grows ( S-N increases by 1 mm per year , N-B increases by approximately 1.7 mm per
year between 6 and 16 years of age)

d and forward, Nasal Cavity continue

2. illary Complex : D
to grow together

(:abnormal habit-> impaired palatal bone drift-> deep palatal vault, narrow high arch, narrow nasal
cavity)

oAge 6-9 : Maxillary growth in horizontal direction
oAge 10-12 : Maxillary growth in more vertical direction

TB) Adreytoomsrosis

School Age
Mixed Dentition ( Age 6-11)

Early Mixed (Age 6-9)
Late Mixed ( Age 10-11)

« Skeletal Growth

3. Mandible: Increase body length and ramus

Juvenile growth spurt : mandibular internal rotation

( gonial angle decrease -> determine Mn shape)

( mouth breathing-> poor internal rotation-> high angle, increases mandibular
divergency)

Pharyngeal growth :

: Enlarged adenoid ( peak at 10-11 old)

: Enlarged tonsil ( Peak at 3-7 yrs old) - Tonsil size reduced ( age 10-11 yrs )

B sdeeyroonioos.s
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School Age
Mixed Dentition ( Age 6-11)

Early Mixed (Age 6-9)
Late Mixed (Age 10-11)

« Tongue

. . . YMPHOID
age 6-9 : Increase in tongue size -> transient — —NEURAL

! w

decrease retroglossal airway < 7= TONGUE

) 5 +4++ MANDIBLE
age 10-11: Tongue size growth complete & GENERAL

) g o

Tongue strength increases slowly throughout ¥ aRTAL

* Functional o e e

: Transition from immature swallowing to mature AGENYRARS

swallowing through changes in dentition and b o lrogherdel i ey g iy
Scammon (1930, Growth o e mandibia and fnges utrpaiaid from

palatal ngWth dum by Brodie (1952, 1961, 1962), Biodk (1963), and D. &, Woodude
{onpublabed moreil from. the. Borgion Rewcch Costoe, Sorun,

Canode, 1970

TB) Adreytoomsrosis

School Age
Mixed Dentition ( Age 6-11)

Early Mixed (Age 6-9)
Late Mixed ( Age 10-11)

»>Strategies
* Nasomaxillary Complex Expansion and Advancement
— Maxillary Expansion ( Age 6-11) : Unlock deep overbite/overjet
to unlock mandibular growth
— Midfacial Advancement
« Age 6-9 : RPE and Facemask
« Age 10-12 : Consider TAD anchored RPE / MARPE and
Facemask

Adenotonsillectomy after expansion
B sdeeyroonioos.s
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Pediatric Growth and Development R
Pediatric Growth and Development
Preschool School Early School Adolescence
Primary Mixed dentition Late Mixed Permanent Post-adolescence
Age (egggion 5 6 9 Dentition Dentition 16 18 Age 0 56 9
Cranial (G4 ""i-" V : - - i i
Base |\ Ex?:mion L = P
(OO iciacil Acvancement @ g @
Complex \
Mandible Preschool School School Adolescence
Primary Mixed Late Mixed  Permanent
' Dentition dentition Dentition Dentition
B oo cs1 Cs2 CS3 (sS4 (S5 CS6 B ey
241 242
Adolescent Adolescent. )
Permanent Dentition Pernzanent Dent)ltlon
; Age 12-15
« Skeletal Growth (Age12-15)

1. Cranial Base : Most of growth is complete
2. Nasomaxillary Complex : Downward and forward more vertical
direction, Nasal Cavity continue grow together
3. Mandible: body length and ramus
: Mandibular growth peak at age 11-13 ( Early Adolescent)
: Vertical growth of condyle and ramus -> counterclockwise external
rotation and surface modeling *
4. Hyoid : 2" puberty of hyoid growth

« Pharyngeal growth : T & A reduction

T2 vy Yoonscos s

> Strategies
* Nasomaxillary Complex Expansion and Advancement
— Maxillary Expansion
« Consider TAD anchored RPE ( MARPE )
« Unlock deep overbite/overjet to unlock mandibular growth

— Midfacial Advancement
* MARPE with facemask or Tandem
« Bollard mini-plates for a long term

B Audren Yoo, pos s

243
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Adolescent
Permanent Dentition
(Age 12-15)

> Strategies *

» Enhance Mandibular Growth
— Functional appliance to grow the mandible

— Consider TAD to change growth direction ( mandible
autorotation & rotation )

— Bollard Plate with Herbst (?)

+ Nasal Breathing Establishment : Exclusive nasal breathing should
be achieved

» Myofunctional therapy: Swallowing maturation complete

T2 vy Yoonscos s

Limitation

i SARME
Rapid Maxillary T’ Surgically Assisted
Xp on Rapid Maxillary Expansion

Suture matures at 11 ~ 15 yrs

Fap Conge Eusr Orthod Soc. 196440:131-42

KREBSA
In 1964, a study by Krebs on orthopedic expansion demonstrated that
expansion is
»50% skeletal and 50% dental in children
» 35 % skeletal and 65 % dental in adolescents
B Audren Yoo, pos s

MIDPALATAL SUTURE EXPANSION STUDIES BY THE IMPLANT METHOD OVER A SEVEN-YEAR PERIOD.

245

246
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Maxillary Expansion using TAD

Dental Expansion Skeletal Expansion

#m | Interest of miniscrew-assisted rapid palatal
&= expansion on the upper airway in growing

patients: A systematic review

Simon Préve, Beatriz Garcia Alcdzar

Conclusions

The short-term airflow changes after MARPE seems promising.

MARPE is associated with greater skeletal maxillary expansion after retention,
at various levels of the nasal cavity, compared to conventional RME.

a Audlrey Yoon,oos ks a il o International Orthodontics 2022; 20: 100657
[smtmtr vt ey Progress in Orthodontics : n
Miniscrew-Assisted Maxillary Management of Obstructive Sleep
Expansion Techniques Apnea - A Multidisciplinary Textbook
for Treatment of Obstructive with Evidence-Based Guidelines
® Sleep Apnea Kim et al 2020 1+ edition
Mini-implant assisted rapid palatal = [ ——

expansion (MARPE) effects on adult obstructive
sleep apnea (OSA) and quality of life:
a multi-center prospective controlled trial

' Raman Dominguez Mompe’, Eea ana',

MARPE (N=14) : AHI 28.8-> AHI 11.4
Control (N=10) : AHI 27.4> AHI 24.2

Conclusion

MARPE promoted important occlusal and respiratory
benefits. Daytime sleepiness and OSA-related quality of life,
AHI (65.3%), oxygen saturation and snoring was improved.

£,
ﬂ AudreyYoon,oos s Autclriey Yoor. DO apig Tho advantages and disadvantages of each design type of mini-scraw assisted maxilary expanders.
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Red — 10mm Screws
Blue —12mm Screws

Implant Location

Tissue
Measurement

b@mm%

253 254

Maxillary Expansion Protocol for OSA

6to 15 years 18 years or older

0 to 8 years 10 to 35 years

Removable Mini-implant Jugiealy Assised
Palutal U e i implant Assis
T Refpid < Bxpeniler
g celben Rapid Palatal e
Stow / Semi-Rapid Ex: n:ler Expander Distraction Osteogenesis
Fixed ( Non-Surgical Maxillary Expansion
Maxillary (RP MARPE ) (DOME)
txpander
Age6 AgeB 2% Ade 35+ for selective case

255 256

Medical Conditions
: Sleep Disordered Breathing,
R p E Myofunctional Disorders

Vs
Shou Id we MAR P E A-P midface deficiency

Vertical Control
(VL]

Amount of deficiency
MARPE ?

How Early

Skeletal maturation

257 258
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Customized

3D printing
MARPE
: Vertical control

Pediatric Growth and Development

Age 0 56 9 16 18

Preschool School School Adolescence
Primary Mixed Late Mixed  Permanent adolescence
Dentition dentition Dentition Dentition

B ey

3/13/2026
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Post- Adolescent
(Age 16-18)
« Skeletal Growth
1. Cranial Base : Most of growth is complete
2. Nasomaxillary Complex : Most of growth is complete
3. Mandible: body length and ramus
: Substantial Mandibular growth is done
Residual growth

* Lymphoid Tissue: * Hypertrophy of lingual tonsils ( after puberty )
* Tongue strength increases slowly until age 17

TB) Adreytoomsrosis

Check out Lingual Tonsil

Factors iated with of the lingual tonsils in adults with

sleep-disordered breathing
MW Sung, WH Lee, JH Wee, CH Lee.
JAMA Otolaryngol Head Neck Surg. 2013

Enlarged lingual tonsils

B sdeeyroonioos.s
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Adolescent
Permanent Dentition
(Age 16-18)
»Strategies
. illary Complex E:

— Maxillary Expansion
+ TAD anchored RPE ( MARPE )

— Midfacial A : Not pr
+ MARPE with facemask or Tandem
+ Bollard mini-plates

+ Residual Mandibular Growth
— Consider TAD for mandible autorotation
— Wait for Orthognathic Surgery

« Nasal Breathing Establishment
« Myofunctional therapy

TB) Adreytoomsrosis

Pediatric Growth and Development

Preschool school Early School Adolescence
Primary Mixed dentition Late Mixed Permanent Post-adolescence
Age Upegdgion 5 6 9 Dentition | Dentition 16 18

Ant. Cranial

s
Nasal Expansion

Nasomaxillary Adv.

Nasomaxillary Midfacial Advancement

Complex
Mandible
Lymphoid| Adenoid Tonsillectomy
‘
T Asdrentoons: cs1 Cs2 cs3 Csa CS5  CS6
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Maxillary Expansion Protocol for OSA

6o 15 years 18 years or older

0 to 8 years 10 to 35 years
Removable . Mini-implant Sy Ao
tatal : -implant Assis
4 panties Refpid R_A_‘;';‘ﬁ“ - Palutal Expander
Palatal é" "d“ (Surgieal )
Slow / Semi-Rapid ool Distraction Osteogenesis
i Expgnder (Non-Surgical Maxillary Expansion
Maxillary MARPE )
Expander
Age6 Age8 AgNI0 Agel5 Male: Age 25 fe 35+ for selective case
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MARPE Improves Upper Airway

and Sleep Disordered Breathing

266

PB) AudtreyYoonsoos s

® | Interest of miniscrew-assisted rapid palatal
== expansion on the upper airway in growing
patients: A systematic review

Simon Prévé, Beatriz Garcia Alcazar

Conclusions

The short-term airflow changes after MARPE seems promising.

MARPE is associated with greater skeletal maxillary expansion after retention,
at various levels of the nasal cavity, compared to conventional RME.

International Orthodontics 2022; 20: 100657

P Aesdiey oonoosis

Uit ol BUC Gl 2020 13820 BMC Oral Health
hrtpr7dcey/ 10 |BA/A1 903023 03344 0

\RCH i

i -
The short- and long-term changes of upper &=
airway and alar in nongrowing patients treated
with Mini-Implant Assisted Rapid Palatal
Expansion (MARPE): a systematic review

and meta-analysi

L', K Chunm

ng'% Yang Zhao', ¥

*Key Findings:
«Increased nasal cavity width & volume — Improved nasal airflow.

+Expanded nasopharyngeal & oropharyngeal volumes — Potential airway ventilation benefits.

«Alar width & base width widened — Possible soft tissue adaptation.
«Clinical Insights:

*MARPE may enhance respiratory function and potentially aid in OSA symptom reduction.

*Expansion effectiveness varies based on mini: length & activati

267
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Progress in Orthodontics

RESEARCH Open Access

Mini-implant assisted rapid palatal i
expansion (MARPE) effects on adult obstructive

sleep apnea (OSA) and quality of life:

a multi-center prospective controlled trial
MARPE (N=14) : AHI 28.8> AHI 11.4
Control (N=10) : AHI 27.4> AHI 24.2 o ‘

«Significant improvements in daytime sleepiness, é
quality of life, AHI }

+85% success rate, improvements in oxygen "

saturation and snoring duration.

Review
Does Miniscrew-Assisted Rapid Palatal Expansion Influence
Upper Airway in Adult Patients? A Scoping Review

Mariachiara Benetti ', Luca Montresor *, Daniele Cantarella 2, Nicoletta Zerman * and Enrico Spinas '**
Dentistry Journal2024 Mar 1;12(3):60. doi: 10.3390/dj12030060

Key Findings:

«Statistically significant airway increases, especially in:
+ Nasal cavity: volume increased by 9.9%-31%
+ Nasopharynx: volume increased by 6.4%-20.7%
*Improvements were observed immediately after expansion.
*MARPE affects upper airway anatomy favorably, but its direct role in reducing OSA
incidence remains unclear.

Conclusions: MARPE lead to a statistically significant increase in the upper airway,
especially in the nasal cavity and nasopharynx immediately after expansion

PB) AudtreyYoonsoos s

P Aesdeey Yoomoosis
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Which MARPE

Design is
The Best ?

271

DESIGN
Hybrid Design: 2 Molar bands
+ 2 miniscrews
= Hybrid Hyrax (Benedict
Design)

Hybrid Design: 2 Molar Bands

+ 4 miniscrews

= MSE (Maxillary Skeletal
Expander)

= KBE ( Kee's Bone
Expander)

= Can be custom-made to individual

Chapter 57
MINI-SCREW ASSISTED MAXILLARY EXPANSION TECHNIQUES FOR
TREATMENT OF OBSTRUCTIVE SLEEP APNEA

Audrey Jung-Sun Yoon
Management of Obstructive Sleep Apnea - A Multidisciplinary Textbook with Evidence-Based Guidelines Kim et al 2019 1st edition

prrrm—— o e

ADVANTAGE DISADVANTAGE

Easy to insert and remove mini-screws

s P— = High cost of fabrication

= High cost of components

= Multiple piece fabrication

= Multiple appointment process

= Too bulky to insert into very narrow palate

Easy refabrication for 2nd expander
High success rate of midpalatal suture
splits on young adults

= High cost of fabrication
= High cost of component
= Multiple appointment process

Pre-fabricated design of jackscrew
including miniscrew insertion holes
Easy to insert and remove mini-screws
Simple technique

High success rate of midpalatal suture
splits on young adults

Jackscrews are too big for very narrow
palate

Location of mini-screws insertion into
bone are limited and dictated by the pre-
fabricated holes of expander

Once mini-screw anchorage fails, hard to

change the location
= Mini-screws often penetrate through nasal
cavity (oroantral fistula)

Ready-made Custom 3D Metal
. MARPE (MSE) Printing MARPE
Audrey Yoo ops.us

273
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Custom
Metal 3D

Increases success

and Reduces

Complications ?

275

Audrey Yoon, DDS, MS

Transfer Case
38 yrs old Male

Missing UR3, UL3, LL1
Midfacial deficiency
Sleep Disordered Breathing

46
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Customized 3D printing MARPE (3

How much better?

281

Adult MARPE : Custom 3D Metal Printing MARPE
( without cortipuncture or piezo)

Retrospective Analysis of Success Rates and Complications in 100 C ive Adult
Cases of Customized 3D-Printed Miniscrew-Assisted Palatal Expansion

Audrey Yoon , Eugene Y Kim , Heeyeon Suh

Unpublished, Under Review, In Submission, 2025

* Custom 3D-printed MAPE improves success in older patients
by enhancing anchorage and fit, reducing pain and
complications with a slower expansion protocol.

* 100 consecutive custom MARPE in adult : 99.9% success rate
in females and 97% in males.

* These findings highlight the value of personalized design and
precise mini-implant placement.

282
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Adult MARPE : Custom 3D Metal Printing MARPE
( without cortipuncture or piezo)

Retrospective Analysis of Success Rates and Complications in 100 Consecutive Adult

Cases of Customized 3D-Printed Miniscrew-Assisted Palatal Expansion
Audrey Yoon , Eugene Y Kim , Heeyeon Suh Under Revision, In Submission, 2025

ADULT non-surgical MARPE Success : 100 % Female, 97.3 % Male ALL AGES

Total Patient Demographics

<18 1825 32535 33548 45

ISl Treatment outcomes of 3D-printed custom e
ese and conventional mini-implant assisted rapid
palatal expanders (MARPE)

Yash Sharma', Heeyeon Suh'", Jonas Bianchi', Audrey Yoon' and Heesco Oh'

Progress in

—

*Objective: Compare
Conventional MARPE (MSE-II) vs.
Custom 3D-printed MARPE in
Methods: CBCT analysis of 42 pt
(16-35 years)
*Results: MxW/SCRW 0.9 in

s . custom MARPE group and 0.4 in
Custom 3D Metal Printing ~ MSE(P=0.0001) Ready-made MARPE

+Conclusion: Custom 3D-printed
MARPE ? (MSE2)
90 % skeletal MARPE enhances maxillary 40 % skeletal

expansion in adults with better

In adult expansion design and implant placement. In adult expansion

283

284

— — Progres m gy

Progress in
thodontics
Treatment outcomes of 3D-printed custom L}

and conventional mini-implant assisted rapid
palatal expanders (MARPE)

Type B Gt E5 respre

[ —

Custom 3D Metal Printing

Ready-made MARPE

MARPE (MSE 2)
90 % skeletal 40 % skeletal
In adult expansion Skeletal joh/ Screw turning In adult expansion
0 T
™ T e T e

New MARPE Protocol : “No Diastema Protocol ”

Esthetic Diastema Control (No-Diastema Protocol):
Precision-Guided Slow Maxillary Skeletal Expansion with
Clear Aligners

Thomas Roblee’, Richard Roblee”, James Roblee, Eugene Y Kim’, Audrey Yoon®

Unpublished, Under Review, In Submission, 2025
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MARPE

(Miniscrew Assisted Rapid Palatal Expander)

$
MASPE or MAPE

(Miniscrew Assisted Slow Palatal Expander)

287
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A

What is future ?
Action to Next level : Diagnosis and Phenotyping

« Can we avoid expensive overnight polysomnography?
+ Canwe avoid radiation or sedation?
» Easy, Affordable and non-invasive way to calibrate and measure ?
+ Canwe prevent OSA from developing in high-risk population?

288
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Screening and Diagnosis of Pediatric OSA : Beyond AHI
What Is In The Future ?

Single-cell RNA-seq uncovers cellular heterogeneity and
provides a signature for paediatric sleep apnoea

talda’, Justin Humm

el?, Naftall Kaminsii

96 % accuracy o S o

Molecular signature for the diagnosis of paediatric
sleep apnoea.
- Molecular signature consisting of 32 markers.

Rene Cortese et al. Eur Respir J 2023;61:2201465
©2023 by European Respratry Socity

OBSTRUCTIVE SLEEP APNEA

il
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Rasaarch

JAMA Otolaryngology-Head & Neck Surgery | Original Investigation
Association of Backscattered Ultrasonographic Imaging of the Tongue
With Severity of Obstructive Sleep Apnea in Adults

Stanley ¥, C. Liu, MO, DDS; Pien . N, Bosschieter, MD. PhO; Mohammed Abdehwahab, MD, Pho; Pei-Ya Chao, Pho;
Argon Chen. PhD: Clete Kushida, MD. PhD

Tipme 2 g

Figure 1 Uttrasonography Equipment and Upper Alrway Diagram

291

Can voice quality accurately predict

patient symptom severity of nasal congestion?

Mild congestion:
« High energy at lower frequencies and
distinct energy bands

Moderate to severe congestion:
« Reduced energy at low frequencies due to limited
nasal airflow

T3] Auctve Yoon s us

292

Using Al: Zero Radiation Smartphone Facial Scan
with CT Level Accuracy

Real vs H
Estimated
Absolute Error  0.139 £ 0.084 cm 0.252+0.191 cm

Percent Error 4.13+2.44% 6.38£4.79%

PB) AudtreyYoonsoos s

Meliadis et al, EMBS 2023

Using Al: Zero Radiation Smartphone Facial Scan

ONU Airway Measureme... (1)

Nasal alar width Jall-alR 5605 e

©

Upperface height | g-sn 5107 e Nasal width angle | acL-

prn-ack ()
Vertical philtrum height
snest (Mm) 2y1-001-975 Angle
enL-enk

90L-pggoR (anghe)

Facial width | 2yL-zyR

Gonion width | goL-goR 1
Nasai siar width| aL-siR

Mouth width | chL-chR
Nasal base width | act-acR

Intermeatal width | 5 —_—

Face helaTrmR——" 10,260 cr1

Facialprofle angle | -sn-pg
©
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Al Enabled Personalized Airway Management and Therapy

B

« Provide a clear Therapeuti

C
Pathway with Experienceable and
Measurable milestones

« Appliance Therapy

« Airway Autonomic Modulation
- personalized vibrational
therapy for sustained
atency and clear congestion
ree nasal breathing

' EggltIw“Stay in Tune, Launching this year

T8 Awctrey Yoon,cos s

Interdisciplinary OSA Treatment Protocol

Growing Pt Non- Growing Pt
Oral Appliance 'Y
PAP Therapy Therapy

% Growth
Modification Sleep Surgery

»

T8 Audrey Yoon,cos e

295

296

Original Stanford Sleep Surgery Protocol

Presurgical Evaluation
(Physical Examination, Cephalometric Analysis, Fiberoptic Pharyngoscopy)

Phase1
(Sites of Ohstruction]
{ 1 1
UPPP UPPP + GAHM GAHM
(Type 1 Oxephary (Type 2 Orephasin G (Type 3 Hypapharyasc).

‘—- E.._e-mmﬁm%n}{ﬁiww-@m) -—I

Phase 11
Maxillomandular Osicotomics (MMO)

powell N, Riley R. A surgical protocol for sleep disordered breathing. Oral Maxillofac Surg Clin
North Am. 1995 Aug;7(3):345-356.
T2 vy Yoonscos s

Updated Stanford sleep surgery algorithm

No PAP, OAT

Drug Induced Sleep Endoscopy ¥

Improve PAP Adherence Age / BMI/ Comorbidity
I_> Bariatric

History, PE, Nasopharyngoscopy
Drug Induced Sleep Endoscopy

¥ v
Nasal Palate Tongue Lateral Pharyngeal Wall
Turbinate Reduction
Septoplasty  Tonsillectomy TB Reduction
Nasal Valve Surgery | UPPP. Genioglossus Advancement
Maxillary Upper Airway Stimulation
Expansion
Post-Operative PSG (6 months)
PAPTherapy.
(MMA)

B Audren Yoo, pos s

297

298

Surgical Management of Obstructive Sleep Apnea: A Collaborative
Approach to a Multidisciplinary Disease

Allen Huang, ', Felix Kyle Yip,' ,Eugene Y Kim, + Audrey Yoon, DDS, MS +$

Seminar in Orthodontics, In press 2025

T2 vy Yoonscos s

Surgical Management of Obstructive Sleep Apnea: A Collaborative
Approach to a Multidisciplinary Disease

Allen Huang, 2, Felix Kyle Yip,"* ,Eugene Y Kim, * Audrey Yoon, DDS, MS 5
st

Y ALGORITHM

Seminar in Orthodontics, In press 2025
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MaxilloMandibular

Advancement ( MMA)

301

3/13/2026

Classic Maxillomandibular Advancement
Surgery for OSA

* Developed by Robert Riley, MD, DDS;
Nelson Powell, MD, DDS; and Christian
Guilleminault, MD at Stanford

* Maxillary driven procedure — greater
success when maxilla is advanced 10
mm or more and mandible over 11 mm

* Designed to maximize soft tissue
tension - allow for larger
advancements.

302

Classic Maxillomandibular Advancement
Surgery for OSA

* Earliest indications:

* (1) severe OSAS,

* (2) morbid obesity,

* (3) severe mandibular deficiency

* (4) failure of other forms of therapy.

 Class 1 patients with or without
bimaxillary hypoplasia.
« Often seen when there is history of
extractions during orthodontic
treatment.

Surgical Management of Obstructive Sleep Apnea: A Collaborative
Approach to a Multidisciplinary Disease

Allen Huang, 2, Felix Kyle Yip,"* ,Eugene Y Kim, * Audrey Yoon, DDS, MS 5

SLEEP SURGERY ALGORITHM

Seminar in Orthodontics, In press 2025
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Surgical Management of Obstructive Sleep Apnea: A Collaborative Approach to a Multidisciplinary Disease

Allen Huang, 12, Felix Kyle Yip,'3 ,Eugene Y Kim, * Audrey Yoon, DDS, MS 5

Physical Examination e 7 Dentofacial |\ —
Deformity?

b

Drug Induced
sleep Endoscopy

[a-p Deficiency | [ Warrow maxitio | [ pefidentcnin |

Per obstruction site
Lateral Pharyngeal | I l \
uescomeset ||
Concentric
‘Soft Tissue Surgery Colagse Vet |

T8 Audiey oo, cosss

MMA for Bi Max Case

305
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Slide courtesy of Dr. Stanley Liu

307

Otolaryngology—
Head and Neck Surgery

. N
" ‘U. § 1 ! An Accurate Method of Designing and o i ¥
g Performing Individual-Specific ey o
i R it Aoyt

fresieol e a N
BOH 1811701 MSTH 4470AA.
oy

Stanley Yung-Chuan Liu, MD, DDS', Leh-Kiong Huon, MD'?,
Soroush Zaghi, MD', Rabert Riley, MD, DDS',
and Carlos Torre, MD'

Long canine roots Genlal Tubercle

309

308

Dr. Audrey Yoon

Bl .
iy

GF.

+ 18 yrsold

* Had 6 years orthodontic
treatment (phase |,
phase Il, orthotropic)

* AHI45atage 11

-> Tonsillectomy,
adenoidectomy, RF turb

- AHlimproved 7.3, supine
sleep AHI 9.5, REM sleep
AHI 8.3, minimum 02
93% at age 13

Excessive daytime
fatigue, decrease
attention and centration
Usually sleep 11 PM to 11
AM ( 12 hours), still
waking up unrefreshed

311
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313 314

315 316

317 318
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AHI : 68.8/hr

F;':i.‘;

08/24/2015

B

319

320

Preoperative Occlusal Angle = 12.90

)7

Simulated Postoperative Occlusal Angle = 4.7°

7

321

322

324

Hypoglossal Nerve Stimulation 3

with Maxillary Expansion

54
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Surgical Management of Obstructive Sleep Apnea: A Collaborative Upper Airway Stimulation ( Hypoglossal Nerve Stimulation )
Approach to a Multidisciplinary Disease

- UAS simultaneously addresses
Allen Huang, '?, Felix Kyle Yip,'* ,Eugene Y Kim, * Audrey Yoon, DDS, MS 45 o multiple levels of airway

collapsibility, despite the primary
mechanism of action of tongue base
protrusion.

1!‘ &\ Genloglossus
Hypoglossal Geniohyoid
Nerve

| Target Muscles - Genioglossus, Geniohyoid

pdf in Orthodontics, In press 2025

325 326
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Upper Airway Stimulation for OSA

Building the anatomical structure which lasts the lifetime

/'/. i

Patient Specific Airway Design from Children to Adult
The optimal esthetics and function

337 338
339 340
341 342
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Thank You

FALL 2025

New! Implementation Course

" . . . |
MaStermg Pediatric Implementation in Dental Sleep Medicine

Dental Sleep Medicine”

Instructor: Dr. Audrey Yoon

y Mootings, Brookout

View Schedule EF3E Questions?
& Register support@audreyyoondds.com
O} e

www.audreyyoondds.com

4 audrey1 .edu 8+ j

il.com f https://www.facebook.com/audrey.yoon

T3] Aty Yoon oos s

343

j Herert
Y Bank Carestream &P
M S invisalign {Tero®

N @VA —PROACTIVE—

TAX & ADVISORY

@) LK GROUP

Q
WHITE HART.

Thank You to Our Exhibitors

B S — =

Today’s CE Completion Code is 160
Please enter this on your CE certificate card located
in the back of your name badge holder.
| B ————— e e
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