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Stanford-Trained Sleep Surgeon: 

� Multidisciplinary perspective to advanced treatment of OSA.

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

� Clinical Research and Evidence-Based Medicine.
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Overview of Lecture
� Nasal Function and Dysfunction 

� Smell – Olfactory Dysfunction (Hyposmia or Anosmia)
� Taste – Diminished Taste Sensation (Dysguesia or Aguesia) 
� Immunity – Allergies and Sinusitis
� Warms and Humidifies Air – Epistaxis and Empty Nose Syndrome
� Breathing – Nasal Obstruction, Mouth Breathing, Snoring, and/or Obstructive 

Sleep Apnea 

� Anatomy
� CT Imaging
� Physical Exam

� Nasal Obstruction- Evaluation 
� Neoplasms
� Anatomic Restrictions
� Functional Issues – Bleeding, Empty Nose Syndrome, and Nasal Disuse

� Nasal Obstruction- Management
� Functional
� Medical
� Surgical 







Olfaction (Sense of Smell)
- Determines the flavor and 

palatability of food and drink

- Monitors inhaled chemicals, 
including dangerous substances 
such as natural gas and smoke, 
and odors common to everyday life 

- The loss of smell or a decreased 
ability to smell affects 
approximately 1% of people under 
age 60 but more than half of the 
population beyond this age.



Olfactory Dysfunction 

Disorders of the sense of smell are caused by conditions that interfere 
with the access of the odorant to the olfactory neuroepithelium
(transport loss), injure the receptor region (sensory loss), or damage 
the central olfactory pathways (neural loss). 





TRANSPORT OLFACTORY LOSS: 

NASAL OBSTRUCTION AND UPPER 
RESPIRATORY INFECTION

Blockage of airflow to the olfactory 
cleft caused by severe mucosal 
swelling, tumors, nasal polyps, or 
bony deformities can result in 
hyposmia or anosmia. 

Olfactory ability should improve or 
return altogether with relief of the 
obstruction.



SENSORY OLFACTORY LOSS: 
CRANIAL TRAUMA

Approximately 5–10% of adult 
patients with head trauma 
report olfactory loss. 

The degree of olfactory loss is 
generally associated with two 
things: the severity of the 
trauma and the site of cranial 
trauma.

Total anosmia is more likely to 
occur with occipital traumas; 
however, frontal blows most 
frequently cause olfactory loss.





NEURAL OLFACTORY LOSS: 

AGING AND DEMENTIA- RELATED DISEASES

Olfactory sensitivity tends to drop sharply in the sixth and seventh 
decades of life. Anatomically, cellular elements associated with 
olfaction decrease with age, as does olfactory bulb volume (found at 
the base of the frontal cortex). 

Alzheimer disease and Parkinson disease may be associated with 
olfactory dysfunction. Sense of smell is often one of the first things 
to be affected by cognitive decline. 







Taste Sensation (Dysguesia)



Atrophic Glossitis



Nasal Function and Dysfunction
• Smell – Olfactory Dysfunction (Hyposmia or Anosmia)

• Taste – Diminished Taste Sensation (Dysguesia or Aguesia) 

Ø Immunity – Allergies and Sinusitis











Maxillary	morphology	plays	an	important	
role	in	the	pathophysiology	of	sinusitis

High	arched	palate

Narrow	nasal	cavity

Low	tongue	position



Nasal Blood Supply
• Smell – Olfactory Dysfunction (Hyposmia or Anosmia)

• Taste – Diminished Taste Sensation (Dysguesia or 
Aguesia) 

• Immunity – Allergies and Sinusitis

Ø Warms and Humidifies Air - Epistaxis











Juvenile Nasopharyngeal 
Angiofibroma

� Presentation: 
� Young adolescent male
� Unilateral nasal obstruction
� Recurrent epistaxis

� Vascular endothelium-lined 
spaces embedded in a 
fibrous stroma

� Pathogenesis may be related 
to vascular malformation vs. 
tumor. 

� Might develop from 
incomplete regression of a 
branchial artery



Unilateral	nasal	obstruction	is	the	most	
common	symptom	in	patients	with	either	
benign	or	malignant	tumors	of	the	sinonasal
tract.	

Nasal	Polyp

Papilloma







Imaging: CT vs MRI

� MRI better than CT at 
differentiating tumor 
from inflammatory 
mucosal changes.



Why is it so important to 
breathe through the nose?





The Effect of Sleep on Breathing



Mouth Breathing/ Snoring 



Orofacial Myology/ Integrative Orthodontics: Tongue should rest at 
the roof of the palate



U-Shaped	Arch

Tongue	as	scaffold	for	maxillary	arch

Slide	Credit:	Barry	Raphael,	DMD



V-Shaped	Arch

Slide	Credit:	Barry	Raphael,	DMD

Low	tongue	position	à dysfunctional	scaffold



Mouth Breathing as Risk Factor for 
Excessive Vertical Maxillary Growth









Clinical Exam: Made Easy. 

#1)	Nose

#2)	Tonsils

#3)	Tongue
----
#4)	Maxilla

#5)	Mandible

èTo	determine	nasal	obstruction,	ask	patient:	

“How	troublesome	is	breathing	through	your	nose?”	

[0	to	100]:	20=	mild,	40	=moderate,	60=	fairly	bad,	80=severe



Nasal Obstruction 
(Nasal Congestion, Stuffy Nose, Blocked Nose)

� Very frequent complaint- affects 
breathing during wakefulness and 
sleep. 

� Caused by a variety of environmental 
and medical conditions.

� Patients may simply complain of 
being “stopped up” or “stuffed up” or 
having to breathe through the mouth. 

� Or they may report reduced airflow 
through the nose or a sense of nasal 
fullness. 

� It is often perceived and described 
differently by patients.

� Patient’s perception of congestion is 
the key consideration in clinical 
practice.

History, patient-reported symptoms, and 
physical findings to help discern the 
underlying etiology: 

� Does it fluctuate?

� Nasal drainage?

� Epistaxis (nasal bleeding)? 

� Facial pressure?

� Headache?

� Any history of nasal trauma?

è Fixed anatomical cause.

è Reversible and spontaneously 
resolving causes, such as nasal 
allergy or an upper respiratory



History
� Does it fluctuate?  

� Yes, the better side changes every 2-
3 hours. 

� Nasal drainage?
� Sometimes, when I get a cold.

� Epistaxis (nasal bleeding)? 
� Rarely- only when it gets very dry or 

windy outside. 

� Facial pressure?
� Uhm….. No, not really. 

� Headache?
� Sometimes in the mornings. 

� Any history of nasal trauma?
� Well there was this one time…..
==> Should we listen to his story?





Physical 
Exam





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



Is the septum deviated? 
If so, which dimension and how severe?



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



Nasal Valve- Functional Evaluation





Inferior Turbinate Grading

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)





“Inferior Turbinate 
Hypertrophy”

� Does it have to be treated?

� Patient’s perception of congestion is the key
consideration in clinical practice.









� Allergic rhinitis and external nasal deformity as the two 
major determinants. 

� Otherwise, patient’s perception of congestion is the 
key consideration in clinical practice.

Nasal Obstruction 
(Nasal Congestion, Stuffy Nose, Blocked Nose)



Allergic	rhinitis External	nasal	deformity	



Key Points: Nasal Obstruction
� It is often perceived and described differently by 

patients.

� Patient’s perception of congestion is the key
consideration in clinical practice.

� NOSE and NO-VAS Score Questionnaires 
� Scores > 50/100 is threshold for “Moderate 

Problem”

� Assess for unilateral obstruction. 

� Ask about TRAUMA vs. Allergies/ Sinus Congestion. 

� Look for external nasal deformity, septal deviation, 
turbinate hypertrophy, and nasal valve collapse on 
physical exam.



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)



Inferior 
Turbinate





Microdebrider Reduction and 
Turbinate Outfracture



Turbinate Outfracture

2x radius
=> 16x flow



Empty Nose Syndrome
WHAT ARE THE SYMPTOMS OF
EMPTY NOSE SYNDROME?

- sensation of nasal obstruction in spite of 
having large nasal airways

- nasal dryness
- cold air sensation
- not being able to inhale a satisfactory 

nasal breath
- some patients complain of suffocation 

symptoms that affect their ability to 
sleep. 

- severe depression, anxiety, and/or other 
psychiatric conditions























Septoplasty





Septoplasty with 
Nasal Valve Repair Using 

Spreader Grafts



Septoplasty with Nasal Valve Repair





SRP with Spreader Grafts



Initial Treatment 











Thank you!
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