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Airway and Physiology

ÅAirway 

ïConduit ïenvironment 

ïNose to Air Sacs

ÅPhysiology: the Logic of Life

ïStimulus ςResponse;  Mechanisms of function 

ïFramework: Understanding and Direction 

ïConstancy of internal environment: norms and limits

ïAdaptations to maintain homeostasis

ïSurvival  (cell / organism) in a changing environment

Captions: The Normal Lung by John F Murray; The Logic of Life Edited by CAR Boyd & D Noble



Airway Physiology

ÅGeneral: Integrity of Structure for Survival

ïProtection ïcan override other  functions

ïGrowth / Maintenance / Structural Adaptations

ïDefense against Invasion from inside or outside

Å Specific Function in Breathing: Stable Conduit 

for Transport of Vital Material for Gas Exchange
ï Interaction with environment

ï Links with pulmonary and systemic circulations

ï Clinical Relevance

ÅEach of functions must support the other



Breathing

ÅDictionary: air inhaled 

and exhaled

ÅPhysiologist: motor act 

for gas exchange

ÅBreathing is a coordinated motor act by which 

tightly controlled muscular activities ensure the 

airway is protected and has optimal supra- and 

sub-glottic volumes to provide a stable platform 

for ventilation with an ensuing efficiency of gas 

exchange and transport. 
Caption: Cover of Breathing by Arend Bouhuys, Grune and Stratton 1974



Respiration in Changing Environments

Airway and Breathing  ... and Circulation

Airway Effectiveness: a stable patency 

Constancy of optimal upper and lower airway volumes

Control Focus: physicochemical (structural) and active 

neural mechanisms for control of airway volume(s)

Captions: Covers The Normal Lung by John F Murray 1986 & Breathing by Arend Bouhuys 1974

Stimuli

Precedence Routing

Limit Recognition

Major Normal or

Response    No Response



Aims 

ÅReview Airway Structure and Function

ÅImportance of Airway Volume



Nose

Widdicombe JG Clin Chest Med 1986; 7:159-170

Nunn, JF In Applied Respiratory Physiology 4th Edition Butterworth Heinemann 1993

Reflexes: Irritation

Dive Reflex

Sneezing and Sniffing

Negative pressure: open pharynx & larynx

Motor

Nasal Cycle: resistances of two sides 

alters every 2-4 hours ï80% humans

Crutch reflex: Axilliary stimulation ï

ipsilateral increase in resistance 

Nasal ñvalvesò: alae nasae muscles 

patency of narrowest region of the nose 

Air-conditioning Ÿ protects lower airway mucosa 

Inspiration: warm Ÿ humidity; 

Expiration: colder Ÿ heat & water recovery 

Dogs: inspired air -40 to +40oC Ÿ fully saturated 

with water vapor (BTPS) just below larynx 

Resistance: adult x 2 mouth: exercise & sighing

Newborn: lower nasal than mouth resistance

Obligate nose breather: Flow directed to larynx



Pharyngeal Patency

Thach BT 1983. In SIDS, Academic Press; 

Motoyama EK In Basic Principles in Pediatric Anesthesia Chap 2

Idiong N et al.  J Pediatr 1998; 134:796-798

Pharyngeal Patency

Muscle Function

Sleep & Ź Tone

Obesity 

Does not explain mixed 

apnea as apnea with 

airway closure precedes 

diaphragmatic effort 



Naso- and Oropharynx

OôConnor DM. In: The Pediatric Airway Myer III CM, Cotton RT, Shott SR. JP Lippincott Co. 1995

High Larynx Lower Larynx

Breathe & Feed Cross Road

Baby ñTalkò Speech



Suck ïSwallow ïBreathe 
[waiting for the ñlight bulbò to go on]

Lau, C.  NeoReviews 2006; 7:e19-27

Swallowing: Glottis closes

Preterm Infants & Swallowing

1. at Start of Inspiration / End Expiration

2. during Inhalation

3. at End-Inspiration / Start Expiration

4. during Exhalation

5. interrupting Inspiration

6. interrupting Exhalation

7. with no respiration occurring

Normal Coordination: S - S ïB =  1:1:1 or 2:2:1

& no apnea / bradycardia / desaturations / aspiration

Term at > 2 weeks ~55% swallows start inspiration (1) and end-inspiration (3) 

Preterm ~ 55% swallows in apnea (7)

ñSafeò swallowing: at start inspiration  / during apnea



Laryngeal Functions

ÅValve : Motor Control of Flow in 

Breathing

ÅSensory: pressure; flow; temperature

ÅChemoreflex: Protection 

ÅAirway Closure 

ÅDive Reflex

ÅSpeech and éSong!

Bartlett D Jr. Physiol Rev 1989; 69:33-57; (Respiratory Functions) SantôAmbrogio G, Tsubone H, 

SantôAmbrogio F Respir Physiol 1995; 102:1-16 (Sensory Information)



Apnea ïSLN ïDive Reflex

Hutchison AA.  Pediatric Pulmonology 1987; 3:317 - 323.

Perkett EA, Vaughn RL.  Acta Paediatr Scand 1982; 71:969 - 972

Environmental Challenge: Airway Protection is Paramount & linked to Circulatory Protection

Dive reflex is present in the fetus


