Outline of Lecture 11 (01-15 PP; Fessler)

Muscles of Respiration
Anatomy of respiration


- Bones (ribs): recall axes of rotation: upper ribs (pump handle, increases AP diameter), middle ribs (bucket handle, increases lateral diameter), lower ribs (caliper, increases lateral diameter)


- Muscles


- Diaphragm: the most important respiratory mm




C3,4,5 innervation, large zone of apposition allows piston-like action



Made of type I (slow, fatigue resistant) and IIa (fast, fatigue resistant) fibers




Fxns: lower Ppl ( sucks inward on upper ribs, raise Pabd, expand lower ribs



- Intercostals



External intercostals: inspiration when scalenes fix first ribs



Internal intercostals: expiration when abdominal mm fix lower ribs

- Accessory mm: sternocleidomastoid for active breathing, also pectorals, trapezius, serratus anterior



- Expiratory mm: usually passive, but abdominal mm req’d for active exp. and cough
Assessment of RM function


- Observation (TAP): tachypnea, accessory mm use, paradoxical breathing


- Global measures: max insipiratory pressure (MIP) and max expiratory pressure (MEP)


- Specific measure of diaphragm strength:  transdiaphragmatic pressure (Pdi)

Pathophysiology of RM failure: imbalance between demand and capacity


Demand:  minute ventilation (CO2 prod., dead space) & mechanics (compliance, resistance)

Capacity:  lung volume, intrinsic mm function, neural function, O2 and blood supply

COPD (hyperinflation)


Hyperinflation ( ( FRC ( ( from optimal mm length ( ( tension ( ( RM demand



( airway resistance & ( dead space ( ( RM demand
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Shock


Metabolic acidosis ( ( ventilation required ( ( mm demand



( blood flow to RM & hypoxia ( ( mm capacity



Recovery not home free due to critical illness polyneuropathy and myopathy


Neuromuscular disorders and myopathies ( ( mm capacity reserve


- Spinal cord injury: upper cervical hits diaphragm, lower hits accessory and exp. mm.


- Unilateral diaphgramatic paralysis: most commonly post-cardiac surgery; dx “sniff test”

- Bilateral diaphragmatic paralysis: many causes, shows severe dyspnea abdominal paradox w/ abdominal mm compensation



- Kyphoscoliosis: severity depends on Cobb angle (bet. thoracic spines)

Obesity: results in ( resp. mm O2 consumption, ( resp mm endurance and ( supine MIP

RM failure results in hypercarbia

Treatment of RM failure: directed to restoring balance between demand and capacity

- Respiratory mm training to strengthen the mm has modest benefits at best

- Mechanical ventilation to rest the respiratory mm, but usually requires intubation

- Diaphragm pacemakers are still under development


- Bronchodilators may help indirectly by ( airway resistance and ( hyperinflation

- Theophylline helps improve contractility of fatigued diaphragm


- Lung volume reduction surgery to ( hyperinflation is now covered by Medicare
