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Learning objectives

You will understand

• Risk factors

• Screening process

• Underlying pathophysiology 

• Diagnosis and work up

• Existing treatment modalities

• Difference between non-surgical and surgical 
treatment approaches



Profile of Respondents

Gender

Age Beginning Treatment for 

Sleep Apnea

Age Diagnosed with Sleep 

Apnea

Age Household Income

$61,250  

per year
(Mean)52% 48%

53

years old
(Mean)

53

years old
(Mean)

3%

15%

56%

26%

18 - 29 years

30 - 49 years

50 - 69 years

70 - 89 years
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Existing Medical Conditions

Medical Condition % of respondents

Hypertension (n=288)

Diabetes (n=111)

Asthma and Other Breathing Problems (COPD, Emphysema, etc.) (n=122)

Insomnia (n=134)

Depression, Anxiety or Other Mental Health Problems (n=176)

Heart Disease (n=54)

None of the above (n=70)

60%

24%

25%

29%

37%

13%

14%
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Barriers to Diagnosis & Treatment

Source: Primary and secondary research
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Sources of Cost for Undiagnosed OSA

Comorbidities 
& Mental 

Health

Hypertension

Heart Disease

Diabetes

Asthma/Breathing Disorders

Insomnia

Depression/Anxiety/Mental Health

$5.4 B

$6.4 B
$2.6 B

$2.1 B

$7.1 B

$6.7 B

$30.0 B

Includes cost of 
healthcare services,  

medication, and 
quality of life.

Motor 
Vehicle 

Accidents

Commercial

Non-Commercial

$19.1 B

$7.1 B

$3.5 B

$199M

$15.6 B

$26.2 B

Includes medical costs, 
emergency services, 

property damage, lost 
productivity, and monetized 

quality adjusted life years 
(QALYs) incurred by 

company, insurer, victims, 
government and others.

Fatal

Non-Fatal

Fatal

Non-Fatal

$6.9 B

Includes fatal and non-fatal accidents. Includes 
medical costs and lost productivity.

Workplace Accidents $6.5 B

Lost Productivity $86.9 B Productivity

Absenteeism

$83.1 B

$3.8 B
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Cost for Diagnosed / Treated OSA

In-Lab PSG

Diagnosed OSA
$12.4 B

Diagnosis

Non-Surgical 
Treatment

$817.9 M

$6.2 B

Surgical 
Treatment

$5.4 B

Home Sleep Testing

UPPP

Maxillomandibular/ Genioglossus /Hyoid Advancement

Temperature-controlled RF Tongue Base Reduction

Nasal Reconstruction/ Polyp Removal

Pillar Procedure

Sclerotherapy

Tracheotomy for OSA

Bariatric Surgery

Tonsillectomy/ Adenoidectomy

Hypoglossal Nerve Stimulation

$4.1 B

$129 M

$333.3 M

$48 M

$215 M

$4.5 M

$5.5 M

$1.1 M

$4.9 M

$593.8 M

CPAP Titration

Clinic Visits

$212.3 M

$16.7 M

$102.7 M

$486.2 M

PAP/ BiPAP Machine

PAP Consumables

Oral Appliances

$3.1 B

$3.0 B

$136.8 M
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Who do they talk to…and about what?

What type of healthcare provider initially warned you about the 
risk of sleep apnea? (n=506)

n=61

28%
15%

30%

6% 4%

12%

Sleep Specialist Pulmonologist GP/ Internist

Cardiologist Endocrinologist Neurologist

Ear Nose Throat (ENT) Other I raised the issue

What caused you to raise the issue of your risk of sleep apnea 
with your healthcare provider? (n=61)

56%

34%

16%

26%

70%

34%

2%

20%

Excessive Drowsiness

Poor Quality of Life

Work Performance

Friend/ relative has sleep apnea

Snoring/ Disturbing bed partner

Encouragement from bed partner

Automotive Accident

Learned about sleep apnea in
reading/ watching programs

(Percentages under 3% not shown for transparency).

“I raised the issue”
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Wisconsin Sleep study Cohort

1. First population study conducted using in-lab 
studies of sleep and breathing 

2. Showed a significant prevalence of sleep 
apnea or sleep-disordered breathing in a 
middle-aged, nonclinical population 

3. Findings signaled significant and largely 
undiagnosed effect of sleep-disordered 
breathing on public health



Prevalence & Incidence





Apneas and Hypopneas

• Specific to the sleeping state 

• Accompanied by

– Completely closed, extra-thoracic upper airway

• (“Obstructive” event)

– Reduction or cessation of brain stem respiratory 
motor output 

• (“Central” event)

– Combination of central and obstructive events

• (“Mix” events)



Ventilatory inadequacies 

• Accompany intermittent hypoxemia 

– Transient arousals from sleep 

– Sleep state fragmentation throughout the night 

– Over compensatory responses of autonomic 
nervous system







Pathophysiology

• OSA is caused by soft tissue collapse in the pharynx

• Transmural pressure 
– Difference between intraluminal pressure and the 

surrounding tissue pressure.

① If transmural pressure decreases, the cross-sectional 
area of the pharynx decreases.

② If pressure passes a critical point, pharyngeal closing 
pressure is reached.

③ Exceeding pharyngeal critical pressure (Pcrit) causes 
tissues collapsing inward.

④ The airway is then obstructed.





Upper airway anatomy

• Composed of numerous muscles and soft tissue 

– Lacks rigid or bony support.

– Contains a collapsible portion that extends from the 
hard palate to the larynx.

• Ability of the upper airway to change shape and 
momentarily close is essential for speech and 
swallowing during wakefulness

– Opportunity for collapse at inopportune times such as 
during sleep



Upper airway anatomy

• Anatomic perspective 

– Narrow upper airway more prone to collapse than 
a larger one

– Cross-sectional area of the upper airway during 
wakefulness is reduced in patients with OSA

• Compared with subjects without OSA 

• Arrangement of the surrounding soft tissues 
appears to be altered in patients with OSA

– May place upper airway at risk for collapse 



Mid-sagittal magnetic resonance image (MRI) N

Normal subject (left) & patient with severe OSA (right). 

Jerome A. Dempsey et al. Physiol Rev 2010;90:47-112

©2010 by American Physiological Society









Macroglossia



Screening

 All adults who answer yes to either question:

 Are they dissatisfied with their sleep? 
 Do they have daytime sleepiness?

 Patients with risk factors

 Obesity, especially BMI >35 kg/m2
 Family history of obstructive sleep apnea
 Retrognathia
 Treatment-resistant hypertension
 CHF, atrial fibrillation, stroke
 Type 2 diabetes

 Patients with high-risk driving occupations or daytime sleepiness + 
motor vehicle crash





Screening tools

1. Epworth questionnaire 
Probability of falling asleep on a scale of increasing probability 

from 0 to 3 for eight different situations

2. Berlin questionnaire (primary care setting)
10 items
Snoring  severity, significance of daytime sleepiness, witnessed 

apnea, obesity, hypertension

3. STOP-BANG screening test (preoperative setting) 
8 items 
STOP: Snoring, Tired, Observed apnea, high blood Pressure 

history
BANG: elevated BMI, Age > 50, increased Neck circumference, 

Gender male 









The Goldstandard

• Overnight in-laboratory polysomnographic 
evaluation (PSG) 

– Gold standard diagnostic method for OSA at any 
age

• Polysomnography in the sleep laboratory 

– Standard method for diagnosis and determining 
severity of Dx

– Assesses other sleep disorders



PSG report: Important variables

• Apnea-hypopnea index (AHI)

– Episodes of apnea and hypopnea per hour of sleep
• Mild OSA: AHI ≥5 and <15/h

• Moderate OSA: AHI ≥15 and <30

• Severe OSA: AHI ≥30

– Apnea: airflow reduction by ≥ 90% from baseline for 
≥10 sec 

– Hypopnea: airflow reduction by ≥30% for ≥10 sec plus 
3% OxyHb desaturation or arousal from sleep 

– total sleep time

• EEG, EMG chin and limbs, EOG, HR, SpO2, 
thoracic and abdominal bands, oral thermistor and 
nasal pressure.



Type 1



PSG Report





Type 3

• Ambulatory home sleep study: portable home 
study

– Should be used for patients with high pretest 
probability of OSA

– No comorbid sleep conditions

– No major comorbid diseases such as COPD, CHF

– Uses oximetry, respiratory monitoring of effort, 
airflow, snoring, cardiac monitoring, and body 
position



Type 3
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Specialist or Sleep study
Which one first?

Sleep specialist evaluation recommended
Complex sleep-disordered breathing processes 

suspected

Other sleep disorder suspected

To ensure proper diagnostic tests ordered

Prior evaluation not needed in other cases 
But clinician should discuss options with patient 

first

Explain OSA therapy and why it may be initiated





Lifestyle changes

• For milder cases of obstructive sleep apnea, your 
doctor may recommend lifestyle changes:

• Lose weight if you're overweight.
• Exercise regularly.
• Drink alcohol moderately, if at all, and don't drink 

several hours before bedtime.
• Quit smoking.
• Use a nasal decongestant or allergy medications.
• Don't sleep on your back.







Alternative treatments



Recommendations
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Événements associés à 
position
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Surgical treatment

• Tracheostomy

• UPPP +/- tonsillectomy

• MMA

• LAUP

• RAUP









Who to suspect

• Fat boy Joe or Jane

• Ask the partner

• Look into habits

• Co-morbidities

• Family

• Remember high-risk occupations



How to diagnose them

• Different levels

• At home or in lab

• Specialist or sleep study



What treatment to choose

• Behavioral

• Positive pressure

• Oral appliances

• Oral Surgery

• Bariatric surgery

• Positional

• Pharmacological

• …



When you hesitate…

Get in touch with us !

• Complicated case

• Type 1 or Type 3 inconclusive

• Choosing between best types of investigation

• Suggestion for treatment



Contact Information

• Dr Zeina Kaddaha

– Email: zeina.kaddaha@gmail.com

– Phone: 514-994-1271

• Work

– Charles Moyne Hospital

– Phone : 450-466-5000
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