Breathing and Sleep Disorders
Two major syndromes:  obstructive sleep apnea, and obesity hypoventilation (“Pickwickian”) syndrome.
Obesity will cause the pharynx to obstruct during sleep, leading to sleep apnea.  People arouse 
repeately and become sleepy during the day.  Oxygen saturation drops during sleep, leading 
to cardiac and respiratory dysfunction.  Eventually, obesity causes them to hypoventilate 
during wakefulness as well.  CO2 increases, O2 decreases, and respiratory failure and cor 
pulmonale set in.

There are four parts to obstructive sleep apnea:  (1) snoring, gasping, and choking during sleep;   
  (2) arousal from sleep and insomnia; (3) neurocognitive dysfunction and daytime sleepiness; 

(4) sleep disruption and hypoxemia can lead to cardiovascular disease (HTN, diabetes, RH failure).
The two direct consequences of sleep apnea are microarousal and decreased oxygen saturation.

Pathogenesis of sleep apnea
Upper airways will collapse due to increased tissue pressure.  Tissues surrounding the pharynx 
should have a negative pressure during sleep via anatomic tethering.  Patients with apnea 
have positive pressure on the pharynx due to the weight of extra fat, or due to poor 
neuromuscular control (over-relaxation of the genioglossus muscle).  If this pressure 
exceeds the “upper airway critical pressure” then the pharynx collapses.  So obstructive 
sleep apnea is caused by increased critical pressure.
Males and people with central fat distribution are at higher risk for sleep apnea.
Weight loss, CPAP, and surgery can all be used to help keep the pharynx open.
Hypoxemia and Hypercapnia in Obesity
Hypoxemia reflects mechanical alterations in breathing, especially reduced TLC and FRC.  

As obesity becomes severe, they cannot sleep at night due to breathing obstruction.  They also get 
cor pulmonale and become edematous and cyanotic.
As the FRC drops, small airways remodel and begin to close.  The point at which this closing 
occurs is the “Closing Volume.”  Hypoxemia and microatelectasis follow, which lead to 
right-to-left shunt, worsening V/Q mismatch, cyanosis, and right heart failure.
Additionally, obese people produce tons more CO2 (because of more tissue) and have trouble 
ventilating enough.  So obesity hypercapnia comes both from increased production and 
decreased ventilation.
Hypercapnia is also worsened because of reduced CNS sensitivity to CO2 in severe obesity.  This may 

have to do with leptin.  Leptin helps to maintain normal ventilation sensitivity.  Downregulation

of leptin in obese people, perhaps from receptor insensitivity, leads to hypoventilation.
(Raymond removed images summarizing obesity and breathing disorders, and of critical pressure during sleep.)

