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2010(b)12: Describe the function of the muscles involved in respiration 
 
Inspiration 
 
Diaphragm 
- Most important muscle of respiration 
- Only muscle contributing significantly during normal breathing. Predominantly type 1 slow 
oxidative muscle ~ 55% 
- Thin dome shaped muscle with the top of the dome pointing cranially 
- Innervated by the phrenic nerve with spinal roots at C3, 4, 5 
- Piston motion → inspiration by increasing vertical dimension of thorax (displacing 
abdominal contents) → ↑thoracic volume and ↑transpulmonary pressure 
- It also lifts and moves laterally the rib margins → ↑in transverse dimension also 
- During tidal breathing the diaphragm moves down only slightly ~1 cm however during 
maximal inspiration it can move ~ 10 cm 
- During normal expiration the diaphragm relaxes and passively returns to its resting state 

External intercostals and scalenes 
- These connect adjacent ribs and are angled downwards and forwards, thus when they 
contract, both the AP and lateral dimensions of the thorax are ↑ 
- Innervation is from intercostal nerves from the spinal cord at same level 
- Paralysis does not seriously affect breathing because diaphragm is so effective 
- Scalenes are active during quiet inspiration (Nunn) especially when erect - they counteract 
the tendency of diaphragm to cause inward movement of upper ribs 

Accessory muscles 
- These contribute to inspiration only in times of vigorous breathing, such as exercise 
- Include the sternomastoids, pectoralis minor, vertebral extensors, trapezius, serratus 
anterior (SVPTS) 
- Sternomastoids contract during forceful inspiration ↑ the 1st and 2nd ribs and the sternum 
respectively, increasing chest wall diameter and hence volume 
- There is minimal contribution from the alae nasi - flared nostrils helps ↓nasal resistance to 
flow 

Expiration 
- Passive in normal quiet breathing 
- In forceful expiration, internal intercostals contract pulling the ribs together and inward 
decreasing chest wall diameter and volume 
- Also, the abdominal muscles rectus abdominis, the int/ext obliques and transverse 
abdominis all contract increasing abdominal pressure, pushing the diaphragm up and 
compressing the thoracic cavity 
- These muscles also contract forcefully during coughing, vomiting and defecation 
Resting tone is required in the pharyngeal muscles (genioglossus, tensor palati) and 
laryngeal (cricoarytenoid, thyroarytenoid) to prevent airway obstruction but they don't 
contribute to respiration per se 
Tone is lost under GA and reduced in sleep (hence OSA) 

 


