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Stanford-Trained Sleep Surgeon: 

� Multidisciplinary perspective to advanced treatment of OSA.

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

� Clinical Research and Evidence-Based Medicine.

Stanford Sleep Surgery Fellowship Alumni Network 
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Sleep & Breathing Education: 
Different Viewpoints, Experience, and Expertise

Parable: Blind Men and The Elephant

Perspective

Multidisciplinary Approach: Different perspectives to a common problem. 
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Snoring
� Primary snoring is estimated to affect  ____ % of the 

general population?

A) 1%

B) 3-7% 

C) 20-40%

D) 50-75%
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Snoring

Primary snoring (without obstructive sleep apnea) is 
estimated to affect about 20-40% of the general 
population with half of these having sufficiently 
problematic snoring to cause consternation to bed 
partners or in social situations. 

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

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

Prevalence: Literature-Based Epidemiology

References:
(1) Peppard, P.E., Young, T., Barnet, J.H., Palta, M., Hagen, E.W. and Hla, K.M., 2013. Increased prevalence of sleep-disordered breathing in 
adults. American journal of epidemiology, 177(9), pp.1006-1014.  (2)  Punjabi, Naresh M. "The epidemiology of adult obstructive sleep 
apnea." Proceedings of the American Thoracic Society5.2 (2008): 136-143.  (3)  Young T, Evans L, Finn L, et al. Estimation of the clinically 
diagnosed proportion of sleep apnea syndrome in middle aged men and women. Sleep 1997;20:705–706.  (4) Vat, S., Haba-Rubio, J., Andries, 
D., Tobback, N., Tafti, M. and Heinzer, R., 2013. Prevalence of the upper airway resistance syndrome in the general population. Sleep 
Medicine, 14, pp.e295-e296.

3-7%1%10-20%20-40%

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

The Effect of Sleep on Breathing
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Snoring

SpO2%:  95%SpO2%:  92%SpO2%:  87%SpO2%:  82%

Obstructive Sleep Apnea
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Upper Airway Resistance
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Health-Related Consequences

Cardiovascular/ Pulmonary

� Cardiac arrhythmias

� Myocardial Ischemia 

� Pulmonary Hypertension

� Congestive heart failure

Neurologic

� Neurocognitive dysfunction

� TIA/ Stroke

Decreased Quality of Life

� Poor job performance

� Work-related accidents

� Motor vehicle accidents

� Family discord

� Depression

Systemic - Metabolic

� Hypertension

� Insulin Resistance- Diabetes

� Metabolic Syndrome- Obesity

Adjusted mortality hazards ratios of 1.4, 1.7, and 3.8 for mild, moderate, and severe disease, 
respectively.  Treatment with CPAP reduces this risk. But, 36% of patients with severe OSA in 
this study refused treatment with CPAP.

Marin et al. 2005 – Lancet: 
Untreated, the 15-year cardiovascular mortality for adults with severe disease is 
approximately 30%!!  
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Sleep Disordered Breathing
� Common 

� Dangerous

� Costly

è Treatable. 
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Does he have a problem?
Step 2-4: Evaluation and Management

Step 1: Screening

Step 5: Treatment

Assessment of Snoring: 

• Intensity 
• Visual Analogue Scale (1-10); “none, mild, moderate, 

severe very severe”; measured in decibels
• Described as “Slightly louder than breathing, as loud as 

talking, louder than talking”
• Audible if: in the same room, in an adjacent room, 

downstairs/ anywhere in the house, next-door neighbor.

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

• Bedpartner Complaints
• How much has your bedpartner’s snoring bothered you: 

not at all, a little bit, quite a bit, moderately, extremely 
(sleeping in another room). 



8/19/19

13

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

The Snore Score is a measure of 
snoring intensity and frequency 
used to compare snoring across 
nights and between people. 
Essentially, it is a function of the 
volume and duration of snoring. 
The average user scores around 20, 
while a score more than 100 puts 
you in the worst 15% of snorers.
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Ref: Epstein, L.J., Kristo, D., Strollo, P.J., Friedman, N., Malhotra, A., Patil, S.P., Ramar, K., Rogers, R., Schwab, R.J., 
Weaver, E.M. and Weinstein, M.D., 2009. Clinical guideline for the evaluation, management and long-term care of 
obstructive sleep apnea in adults. Journal of Clinical Sleep Medicine, 5(03), pp.263-276.

AASM Practice Guidelines

Snoring Intensity: 
Positively associated with OSA Severity 

Reference: Maimon, N. and Hanly, P.J., 2010. Does 
snoring intensity correlate with the severity of obstructive 
sleep apnea?. Journal of clinical sleep medicine: JCSM: 
official publication of the American Academy of Sleep 
Medicine, 6(5), p.475.

Reference: Kim, J.W., Lee, C.H., Rhee, C.S. and Mo, J.H., 
2015. Relationship between snoring intensity and severity of 
obstructive sleep apnea. Clinical and experimental 
otorhinolaryngology, 8(4), p.376.
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References: Hong, S.N., Yoo, J., Song, I.S., Joo, J.W., Yoo, J.H., Kim, T.H., Lee, H.M., Lee, S.H. and Lee, S.H., 2017. 
Does Snoring Time Always Reflect the Severity of Obstructive Sleep Apnea?. Annals of Otology, Rhinology & 
Laryngology, 126(10), pp.693-696.

Snoring Frequency: 
U-shaped association with OSA

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

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

Journal of Sleep; 2017 Jan 28: 10.1093/sleep/zsx004

• There was a worsening of the AHI among 44% of 
patients who underwent LAUP for treatment of 
snoring.

• Laser-assisted uvulopalatoplasty (LAUP) can 
potentially worsen obstructive sleep apnea (OSA). 

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

� Witnessed apneas

� Gasping/choking episodes

� Difficulty falling asleep

� Restless / unrefreshing sleep 

� Clenching or grinding

� Predominant side or 
stomach sleeping

� Mouth vs. Nasal Breathing

� Morning headaches

� Jaw pain

� Dry mouth

� Daytime sleepiness

� Attention and concentration

� Stress, anxiety, depression

� Fatigue, energy levels

� Systemic effects: nocturia, 
high blood pressure, obesity

Step 2: Clinical History
Evaluation Protocol
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Snoring is only one element of
sleep-disordered breathing 

� Sleepiness

� Fatigue

� Daily functioning

� Physical health

� Emotional symptoms
� Anxiety
� Depression
� Insomnia

� Impact on social interactions

Snoring

UARSOSA

Snoring is only one 
element of

sleep-disordered 
breathing 

Snoring

UARSOSA

Sleep-disordered 
breathing is only one 

element of airway 
function disorder

Spectrum of Sleep Disordered Breathing

SDB

Mouth 
Breathing

Oral Myofascial 
Dysfunction

Spectrum of Airway Function Disorder
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Step 3
Diagnostic Testing 

Assessment of Condition Severity 

Questionnaires

� Clinical History
� STOP-BANG
� Epworth Sleepiness Scale
� Fatigue Severity Score

� Snore Lab / Sleep Time (Actigraphy)
� Video Camera Study
� Pulse Oximetry
� Cone-beam CT / lateral cephalogram
� Polysomnography

Auxiliary Tools

� Is this patient in need of immediate medical attention?

Diagnostic Testing: Adults

Home Sleep Test (HST)

� 6 channels

� 2 or 3 wires

� Healthy patients

In-Lab Polysomnography 
(PSG)

� At least 12 channels

� Minimum of 22 wires

� Complex patients
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OSA Severity Scale
Adults-

� Respiratory Indices (AHI / RDI/ ODI)
� Normal: < 5 events per hour
� Mild: ≥ 5 – 15 events per hour
� Moderate: ≥ 15 – 30 events per hour
� Severe: ≥ 30 events per hour

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

� Time spent below 90% SpO2 
� Normal: 0%
� Mild: <2% 
� Moderate: 2-10% 
� Severe: > 10%
� Very severe: >20%

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

* Needs medical attention*
Diagnosis: very severe OSA
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23 year-old male with restless sleep, unrefreshing sleep, snoring, and mouth breathing.

Diagnosis: 
mild to moderate OSA

OSA Severity Scale

� Adults- AHI / RDI/ ODI
� Normal: < 5 events per hour
� Mild: ≥ 5 – 15 events per hour
� Moderate: ≥ 15 – 30 events per hour
� Severe: ≥ 30 events per hour

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

� Time spent below 90% SpO2 
� Normal: 0%
� Mild: <2% 
� Moderate: 2-10% 
� Severe: > 10%
� Very severe: >20%

Pediatrics- AHI 
� Normal: < 1.5 events per hour
� Mild: ≥ 1.5 – 5 events per hour
� Moderate: ≥ 5 – 10 events per hour
� Severe: ≥ 10 events per hour
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What does effortful breathing look like in 
kids?

What does sleep apnea look like in kids?
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Video Camera 
Sleep Screening

è Record a video of your 
child sleeping.
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Question

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

� A) YES
� B) NO

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

� A) YES

� B) NO

de Godoy, L.B., Palombini, L.O., Guilleminault, C., Poyares, D., Tufik, S. and Togeiro, S.M., 2015. Treatment of upper airway resistance syndrome in adults: Where do we 
stand?. Sleep Science, 8(1), pp.42-48.

There are patients with AHI <5 events/hr who still 
demonstrate abnormal sleep patterns due to 
restrictions in the flow of air through the nose or 
throat areas (upper airway). 
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25 year-old female with excessive daytime sleepiness and fatigue
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Upper Airway Resistance Syndrome
(UARS)

Symptoms

� RDI > 10 events/hr

� Arousal index > 10 events/hr

� Other
� Sleep fragmentation

� Altered sleep architecture: 
More than 50% sleep is light 
sleep (Stage I and II)

� High sympathetic tone
� SpO2 cycling

� Cardiopulmonary coupling

Sleep Study Findings
� Difficulty falling asleep

� Restless sleep

� Unrefreshing sleep

� Fatigue, excessive daytime 
sleepiness

� Mood disturbances

� Anxiety

� Mental stress 

� ”Fight or Flight”

UARS is characterized by sleep fragmentation due to micro-arousals during sleep in association with 
up-regulation of the sympathetic autonomic nervous system in the setting of resistance to the flow 
of air through the upper airway during sleep.

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

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

25 year-old female with snoring; Epworth Sleepiness Score is 7/24 
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Basic Interpretation51-year-old female with ESS 7/24 

Diagnosis: primary snoring or 

mild sleep apnea

Advanced Interpretation

Other clinical factors

- PMH: Clinical depression

- Meds: Effexor, Wellbutrin, Seroquel, Lamictal

- ROS: Fatigue (FSS 3.2, normal <2.7) 

- Nasal obstruction / mouth breathing

- TMJ issues with limited mouth opening 

- H/o orthodontic retraction

- PSH: Chin implant

Diagnosis: moderately severe 

positional sleep-apnea
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Looking at more than just the AHI …

Oxygen levels, arousals, snoring, body position, sleep-architecture.
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* Needs medical attention*

Step 4: Evaluate for Other Medical Comorbidities

Importance of Thorough
Evaluation & Management

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

Pain worsened … MRI of her spine
MRI shows Stage 4 Kidney Cancer
Labs revealed elevated creatinine
She had blood in her urine attributed to UTI / kidney stones
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Part 2. Treatment Protocols-

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

DrZ@ZaghiMD.com
www.ZaghiMD.com

mailto:DrZ@ZaghiMD.com
http://www.zaghimd.com/
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Sleep Disordered Breathing: 
Treatment Tool Box (Adults)

� Oral Appliances

� CPAP

� Myofunctional

� ENT Surgical

� OMFS Surgical

� Orthodontic / Dental Orthopedic
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Treatment Options:
What should we do?

� Guidelines Approach � Individualized 
� Functional - Structural Approach
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Guidelines Approach: “Step by Step”

Diet and 
positional 
therapy

CPAP 

Oral 
Appliance

Surgery 

Step One
• Reduce alcohol consumption
• Weight loss
• Positional therapy
• Chin strap
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• 10% change in body 
weight can affect AHI 
severity of obstructive 
sleep apnea by 26-32%

•
• 20% change affects the 

severity by 48-70%. 

• Goal BMI <25.0 mg/kg2

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

Peppard, Paul E., et al. "Longitudinal study of moderate weight change and sleep-disordered breathing." Journal of American 
Medical Association 284.23 (2000): 3015-3021.Schneider, Patrick L., et al. "Effects of a 10,000 steps per day goal in overweight
adults." American Journal of Health Promotion 21.2 (2006): 85-89.

Guidelines Approach: “Step by Step”

Diet and 
positional 
therapy

CPAP

Oral 
Appliance

Surgery 

Step Two
• CPAP
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Continuous 
Positive Airway 

Pressure

Credit: Robson Capasso, MD

David- First Morning After CPAP
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Significantly higher incidence of fatal 
and non-fatal cardiovascular events in 
patients with untreated severe 
obstructive sleep apnea. 

Furthermore, there seems to be a 
dose-effect relation for this 
association. 

Treatment with CPAP significantly 
reduces this risk. 
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CPAP does not reduce 
cardiovascular risk…..

….if the patient does not 
use it. 
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Limitations

� CPAP: ~50 % of patients cannot tolerate treatment

� And among those that do agree to CPAP:
� Median compliance rate (at least 4 hours per night): 46%.

� Average time used: 4.88 +1.9 hrs per night.

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

è CPAP use by OSA patients falls short of the therapeutic 
goal of providing quality sleep all night, every night. 
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Anteroposterior dimension:  C-shaped. 

Anteroposterior dimension: S-shaped. 

Note: Reverse S-shaped / Reverse C-shaped 
would be the mirror images.Cephalocaudal: C- shaped deviation S- shaped deviation

Septal 
Deviation

Septoplasty
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Septoplasty with 
Nasal Valve Repair Using 

Spreader Grafts

Septoplasty with Nasal Valve Repair
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Inferior Turbinate

Grade 1
(0-25% of total 
airway space) 

Grade 2
(26-50% of total 
airway space) 

Grade 3 
(51-75% of total 
airway space) 

Grade 4 
(76-100% of total 
airway space)
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Adjustable Chin Strap: Keeps Mouth Shut at Night
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*Functional 
Approach*
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Principle of Proper Tongue Positioning: Tongue should rest completely at 
the roof of the mouth to maintain optimal airway function. 

Tongue loses tone and assumes a posterior – inferior position in the airway. 

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

Tongue assumes 
low position; may 
block the airway 
awake and during 
deep sleep. 
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Tongue should rest up at the roof of the palate to maintain optimal airway function. 

Ø Goal: Tongue up on the palate Ø Dysfunction: Low Tongue Posture

Reference Credit: http://www.paragonhealth.net.au/blog/tongue-tie-in-adults

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

Normal / Optimal
Wide Open Airway

Low Tongue Posture
Tongue blocking airway
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Myofunctional Therapy

Oral myofunctional therapy is an individualized program of isometric (static) and isotonic (dynamic) 
strength and pattern retraining exercises of the tongue and orofacial muscles (for patients with sleep, 
teeth-grinding, breathing, posture, orthodontic relapse, cervical neck tension, and/or jaw pain issues) 
to correct maladaptive oral habits and help restore ideal resting oral posture.

Goals and Objectives

1. Promote exclusive nasal breathing.

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

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

4. Among others…..  
Alleviating pain and dysfunction by 
identifying compensations of the jaw 
and neck during chewing, talking, 
swallowing.

Myofunctional Therapy
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1. Myofunctional therapy provides a reduction in AHI of approximately 

50% in adults and 62% in children.

2. Improvements to daytime sleepiness and snoring. 

3. Shown effective in children and adults of all ages studied thus far.

Youngest patient: 3 years old 

Oldest patient:   79+ years old. 

4. Important role in preventing relapse.
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Tongue - Tie

Animation Credit: 
Nathan Devery and Nora Ghodousi- Zaghi, DDS

98
Case Study: 3-year-old girl with sleep-disturbances,  speech delay, open mouth 
breathing, trouble chewing, oral dysphagia and chronic nasal congestion found to 
have Grade 4 tongue-tie and Class III malocclusion.
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Pre-Op

Post - Op

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

Noisy mouth breathing with lips 
apart

Quiet, lips together, nasal 
breathing



8/19/19

51

High rates of patient satisfaction and treatment success. 
Low risk of minor complications. 

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

Guidelines Approach: “Step by Step”

Diet and 
positional 
therapy

CPAP

Oral 
Appliance

Surgery 

Step Three
• Oral Appliance Therapy
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Guidelines Approach: Surgery

Diet and 
positional 
therapy

CPAP

Oral 
Appliance

Surgery 

Step Four
• Surgical Options
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Surgical Options- Phase 1

Diet and 
positional 
therapy

CPAP

Oral 
Appliance

Surgery 

Step Four- Phase 1 Surgery
• Tonsils/ Throat Surgery

UPPP: Uvulopalatopharyngoplasty

To Evaluate Candidates for UPPP Surgery

Friedman Tongue Position ClassificationTonsil Size
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Clinical staging for sleep-disordered breathing
Friedman M, Ibrahim H, Bass L. Otolaryngology-Head Neck Surg. 2002 Jul;127(1):13-21.

Friedman Stage I: 80.6 % rate of surgical success with UPPP
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Friedman Stage II: 37.9 % rate of surgical success with UPPP

Friedman Stage III: 8.1 % rate of surgical success with UPPP
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Tongue Position: 
Mallampati Classification 

Modified with No Tongue Protrusion 

Class I:  Entire uvula and tonsil pillars visible
Class II: Soft palate and most of the uvula visible.
Class III: Soft palate +/- base of uvula visible.
Class IV: Only hard palate visible.

Guidelines Approach: “Step by Step”

Diet and 
positional 
therapy

CPAP

Oral 
Appliance

Surgery 

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

MMA: Maxillary Mandibular Advancement
HGNS: Inspire Hypoglossal Nerve Stimulator
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Maxillary Mandibular Advancement Surgery (MMA)
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Slide Credit: Dr. Bill Hang

Assessment of Cross-Sectional Airway Space
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Assessment of Posterior Airway Space: Retromaxillary, Retropalatal, Retrolingual
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32 year-old normal female without restricted posterior airway space

56 year-old male with severe obstructive sleep apnea

Notice altered head posture
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25 year-old male with compensated neck posture due to restricted airway

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

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

Natural 
Head Position 

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

“Neutral” 
Head Position 

Ears aligned over 
the shoulders in 
side profile.
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“Compensating” 
Head Position 

Head Tilt / Chin Lift
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The average human head weighs 8 - 12lbs.

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

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

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

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

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

https://www.thechirocentre.co.uk/blog/chiropractic/weight-world-on-your-shoulders/
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13 year-old girl with difficulty 
breastfeeding, speech impediment, 
swallow difficulties, tongue thrust, 
maxillofacial underdevelopment, dental 
crowding, forward head posture 

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

32 year-old normal female without restricted posterior airway space

Notice high resting tongue position, good airway, no spinal compensations 
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32 year-old male with snoring, low tongue posture, and adequate posterior airway space

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

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

Is she a good candidate for tongue-tie surgery? No!
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Dr. Homer Simpson’s Spino-Cylinder* 

* Patent Pending
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Precision Diagnosis: 
SLEEP ENDOSCOPY

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

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

§ Palate 
§ Lateral pharyngeal wall 
§ Tongue
§ Epiglottis

Precise diagnosis allows for 
targeted and effective 
treatment.

² Assessing severity of airway 
collapsiblity

² Identifying pattern and sites of 
obstruction

² Demonstrating factors that 
interfere with use of CPAP

² Predicting response to oral 
appliance, CPAP, or surgery

Cross-Sectional Area: 248 mm2

Posterior Airway Space:  7.8 – 11 mm
PVA Line:  85 mm

27 y/o female with fatigue and insomnia

RDI 8.2 events/hr
AHI 0.7 events/hr
ODI 0.0 events/hr
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“I feel like I was awake the whole night”

Diagnosis involves interpreting the history, clinical observations, imaging studies, and test results to estimate 
the presence and/or severity of the syndrome: unlikely, possible, probable, definite; mild, moderate, severe. 

Sleep Study: “Normal”
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54 year old male 
before and after MMA

Credit: Stanley Liu, MD DDS

PV-A
95.2mm 101.7mm

Case: 54 year-old male, History of UPPP

Maxilla Advancement 6.5mm

CCW rotation 12.05 degree

AHI 38.1 à 6.9 events/hour

PV-A



8/19/19

77

Before MMA After MMA

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

Credit: Stanley Liu, MD DDS

Slide Credit: Dr. Reza MovahedMaxillary Mandibular Advancement
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Functional restriction after maxillary mandibular advancement surgery:
Persistent tongue-base obstruction.  

Pre-Operative CT Scan
(Before MMA Surgery)

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

The tongue is still blocking the airway

Credit: Robson Capasso, MD

Patient with prior MMA now with 
evidence of tongue base collapse 
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Hypoglossal Nerve Stimulator
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Hyoid Suspension

Credit: Dr. Reza Movahed

Pre- Hyoid Suspension

29 year-old male with persistent 
SDB despite prior Turbinate 
Reduction, Septoplasty, MMA, 
Lingual Frenuloplasty, and UPPP

Post- Hyoid Suspension
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� “Guideline” Approach:
� CPAP

� Behavioral Therapy
� Oral Appliance

� Surgery: Tonsillectomy

� More surgery. 

Guideline approach: Aims to manage and reduce effects of sleep disordered breathing.

� Functional Approach:
� Myofunctional therapy 

+/- Frenuloplasty
� Surgery: Tonsillectomy

� Dental orthopedic 
remodeling (skeletal 
maxillary expansion)

Functional approach: Identify and treat the root causes of sleep disordered breathing. 
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Guilleminault C et al., The nocturnal-polysomnogram and “non-hypoxic sleep-disordered-breathing” in children, 
Sleep Medicine, https://doi.org/10.1016/j.sleep.2018.11.001 

8 year-old boy presenting with dental grinding

+  mouth breathing, snoring, sleep, attention issues
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Dental - Skeletal Expansion
Crozat / ALF / BWS

Hyrax Expander

Maxillary Skeletal Expander

TAD- Assisted Rapid Palatal Expansion
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Dental - Skeletal Expansion
DNA Appliance FAGGA- Fixed Anterior Growth Guidance Appliance

Controlled Arch OrthodonticsInvisalign / Orthodontic Braces

Tongue-

Tie

Malocculsion

Reduced 

Oral 

Volume

Tongue-ThrustSwallow
Microgenia/ 
Retrognathia

Inatte
ntiveness

Reduced 
Self-Regulation

Difficulty Problem Solving 

Poor Recall

Difficulty following

directions

Enlarged
Tonsils

Restricted
Palatal            
Vault

Poor Social Skills

Hyper-activity

Sleep-Disordered Breathing (SDB)

Mouth 
Breathing
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Austin

27-year-old male

- “ADHD” attention issues, unrefreshing 
sleep as a child 

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

- Progressive worsening  …..

Maxillary Mandibular Advancement Surgery (MMA)
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Austin: 1 Day s/p Maxillary Mandibular Advancement Surgery
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Austin: 2 Months s/p Maxillary Mandibular Advancement Surgery
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Thank you!

Soroush Zaghi, MD
Otolaryngology (ENT) - Sleep Surgeon
Nasal Breathing, Snoring, and Sleep Apnea
Tongue-Tie and Maxillofacial Development

DrZ@ZaghiMD.com
www.ZaghiMD.com

mailto:DrZ@ZaghiMD.com
http://www.zaghimd.com/

