




“Every physician should advise his patients, and
every boarding school in existence, and every
hospital, should have its surgeon or matron, and
every regiment its officer, to make their nightly, and
hourly, rounds,' to force a stop to so unnatural,
disgusting, and dangerous a habit.”



“It is, most undoubtedly, the above-
named habit which produces confirmed
snorers, and also consumption of the lungs
and many other diseases, as well as
premature decay of the teeth-the
nightmare, & c., from which, it has been
shown, the Savage Races are chiefly
exempt; and (I firmly believe) from the fact
that they always sleep with their mouths
closed, and their teeth together, as I have
before described.”
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• Nasal obstruction causes sleep disturbance in normal subjects

• The nasal airway must be assessed during the diagnostic and treatment 
phases of an sleep apnea evaluation

• Educate patients about the role the nose & sinuses play in their OSA 
treatment plan

• Effective measures to manage nasal airway problems during PAP therapy

• Advantages of nasal breathing

• SHUT YOUR MOUTH AND SAVE YOUR LIFE!





Disturbed sleep and prolonged apnea during nasal obstruction in normal men. 
Zwillich CW, Pickett C, Hanson FN, Weil JV, Am Rev Respir Dis. 1981 Aug;124(2):158-60.













The external nose consists of 3 
structural parts:

Upper – Paired nasal bones

Middle – Paired stiff upper 
cartilages fused to the septal 
cartilage in the midline

Lower – Soft lateral cartilage

Middle and Lower Thirds Make up 
the “nasal valve”





✓ Cilia throughout the sinonasal cavity are “programmed” 

to beat in a very specific direction

✓ Cilia continuously beat to drive the debris-laden mucus 
from the airways

✓ Ciliated cells have multiple sensors that allow the cell to 
respond to locally produced mediators and/or certain cues, 
such as changes in mucus thickness and mucus loads to 
make their cilia increase the speed at which they beat

✓ Molecules secreted by gram-negative (a particular type of) 
bacteria, stimulates the ciliated cells to produce nitric 
oxide, which in turn increases mucociliary clearance and 
directly diffuses into the mucus where it kills bacteria





















Sinus Drainage (Sagittal CT)

Arrows pointing to posterior ethmoid sinus 

disease and arrowheads showing involvement 

of the ostium and sphenoethmidal recess. (SpS: 

sphenoid sinus, FS: frontal sinus, MT: middle 

turbinate)

Arrow showing posterior ethmoid drainage 

to sphenoethmoidal recess and superior 

meatus. (AG: agger nasi cell, AE: anterior 

ethmoid, PE: posterior ethmoid, MT: middle 

turbinate)





Post-nasal drip syndrome—a symptom to be sniffed at? Alyn H. Morice
Pulmonary Pharmacology & Therapeutics Volume 17, Issue 6, December 2004







Sino-nasal outcome test
“The SNOT covers a broad range of health 
and health-related quality of life problems 
including “physical problems, functional 
limitations, and emotional consequences.”





✓ Starling resistor model Elevated nasal resistance upstream results in increased negative 
pressure (suction force) in oropharyngeal airway downstream

✓ Unstable oral breathing Significantly increased nasal airway resistance results in 
compensatory increase of oral breathing fraction and switching 
to breathing through an unstable oral airway, resulting in 
increased total airway resistance

✓ Nasal-ventilatory reflex Decreased nasal airflow results in decreased activation of nasal 
receptors with subsequent inhibitory action on muscle tone, 
breathing frequency and minute lung ventilation

✓ Nitric oxide Decreased nasal flow results to reduced lung NO with resultant 
potential perfusion ventilation mismatch as well as various 
effects on oropharyngeal musculature and arousals



Fungal infection caused by Mucorales

(rapid spread, high mortality rate)





• A nose that has been physiologically crippled by excessive surgical removal of turbinates
• Chronic nasal dryness 
• Paradoxical obstruction –

• The feeling that the nose is stuffy, often accompanied troubling feeling of suffocation 
generated by poor airflow feedback from the nasal mucosa, either because of atrophy of the 
trigeminal nerve endings that are supposed to generate this sensation or the loss of normal 
nasal aerodynamics following turbinectomy

• Without good and constant airflow sensation of the air flowing through the nose, the nervous 
feedback to the central nervous system is that of suffocation and undifferentiated breathing 
difficulties arise

• Neuropathic pain - Chronic inflammation and neuropathic pain in pharynx, eustachian tube, throat, 
larynx, trachea, bronchi and lungs. 

• Chronic hoarse voice and cough caused by insufficiently processed (moisturized, warmed, cleaned) 
air passing through the nasal respiratory system.

• Can serve as an prerequisite for asthma.
• Lack of a restorative sleep and chronic fatigue



Before and after implantation of the lateral wall with Alloderm
to simulate the function of the missing inferior turbinate.



Chronic nasal obstruction causes daytime sleepiness and decreased quality of life even in the absence of snoring.
Udaka T, Suzuki H, Fujimura T, Hiraki N, Ohkubo J, Shiomori T, Ueda N, Hashida K, Mori T, Fujino Y. Am J 
Rhinol. 2007 Sep-Oct;21(5):564-9.







Obstruction at the inlet (nasal airway) produces collapsing forces downstream 
in the collapsible segment, the pharynx and hypopharynx



Internal and External Nasal Valves

The Cottle Maneuver



Nose Cones for Collapsing Nasal Valves

Surgical StentingCollapse of Nasal Valves





Influence of nasal resistance on initial acceptance of continuous positive airway pressure in treatment for 
obstructive sleep apnea syndrome. Sugiura T, Noda A, Nakata S, Yasuda Y, Soga T, Miyata S, Nakai S, Koike Y.
Respiration. 2007;74(1):56-60. Epub 2005 Nov 18.



J Clin Sleep Med. 2012 Jun 15; 8(3): 321–322









Qualitative Aspects of Nasal Irrigation Use by Patients With Chronic Sinus Disease in a Multimethod Study. 
David Rabago, MD, Bruce Barrett, MD, PhD, Lucille Marchand, MD, Rob Maberry, BA, and Marlon Mundt, MS, 
Ann Fam Med. 2006 Jul; 4(4): 295–301.






