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1.
Nasal Airway Mechanics

The nose is now recognized as being the major site of inspiratory airflow resistance to normal breathing in humans.  The funnel-shaped nasal vestibule leads from the external nostril to the nasal valve region which constitutes the major airflow resistance segment of the respiratory airways.  The cross-sectional area of only approximately 30 mm2 is the smallest cross-section of the whole respiratory tract.  Control of nasal airflow within the valve region is complex, and is influenced by the rigidity of the aperture, the actions of dilator muscles, as well as the degree of mucosal congestion within the nasal passages.  Consequently, the human nose counts for about 40-60% of the total respiratory resistance in normal subjects at rest.  The pressure-flow relationship of the nasal airway is markedly curvilinear, even at relatively low flows, and hence nasal resistance is not well characterized by a single number.  A typical feature of nasal airflow resistance is that the resistance of the two separate nasal cavities often differs markedly.  There is a spontaneous reciprocating cycle of nasal congestion and decongestion that is well recognized and has been called the nasal cycle.  During exercise, there is a decrease in nasal resistance at any given flow due to vasoconstriction of the nasal mucosa.  The supine posture is associated with a slight increased in nasal resistance compared with the upright posture.  In addition, during sleep there is an additional small rise in nasal resistance values.  The alae nasi muscles are important for stabilizing the nasal valve and vestibule region, and act to prevent inspiratory collapse of the valve region, particularly during exercise and hyperventilation.  Although nasal resistance values tend to be increased in obstructive sleep apnoea (OSA) patients, the role of nasal resistance in the genesis, maintenance or severity of OSA remains unclear.  Nevertheless, diseases leading to nasal obstruction may cause larger pharyngeal collapsing pressures during inspiration, thus promoting pharyngeal collapse and obstruction in OSA patients.

2.
Pharyngeal Airway Mechanics

The major disease process affecting the human pharyngeal airway is obstructive sleep apnoea.  This is a process characterized by recurrent pharyngeal airway obstructions during sleep, which results in severe fragmentation of sleep and decreases in oxyhaemoglobin saturation at night.  The syndrome can be a life threatening illness associated with severe adverse health effects.  The recurrent airway obstruction during sleep is due to a failure of waking mechanisms to maintain airway patency while asleep.  Factors which predispose to upper airway collapse during sleep include anatomical narrowing of the upper airway, abnormal pharyngeal collapsibility, inadequate upper airway dilator muscle function, impaired upper airway protective reflexes, and sleep induced instability of the upper airway.  Sleep apnoea patients have an increased pharyngeal resistance during wakefulness which is due to an anatomically small upper airway.  During wakefulness, this is compensated for by augmented upper airway dilator muscle activity which maintains airway patency.  This is a form of neuromuscular compensation which is driven by reflex responses to negative airway pressure while the subject is awake.  During sleep, there is loss of neuromuscular compensation in all upper airway muscles, together with a normal decrement in tonic postural muscle activity.  This combined effect leads to inadequate muscle activity to maintain airway patency resulting in the airway collapse and obstruction that is typical of the obstructive sleep apnoea syndrome.  

