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Bo WJ, Wolfman NT, Krueger WA, Meschan I. 1990. 

Basic Atlas of Sectional Anatomy with Correlated Imaging. 2nd edition; WB Saunders Co. page 99

Anatomical section of a frozen cadaver between the thoracic vertebra 8 and 9 



Esophageal and gastric balloon
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Generation of pleural pressure
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Pleural space and mediastinum



Chest wall elastance
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Using the absolute values of esophageal

pressure to set PEEP implies that:

esophageal pressure = pleural pressure.



ΔPesophageal ≈ ΔPpl  

Pesophageal ≠ Ppl  

BUT
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5 cm H2O 

PaO2:  97 mm Hg

d. 59% d. 56%

PaO2: 103 mm Hg

10 cm H2O

d. 53%

PaO2: 104 mm Hg

15 cm H2O

d. 70%

PaO2 : 34 mm Hg

d. 52%

PaO2 : 49 mm Hg

d. 32%

PaO2 : 121 mm Hg



Mixed ventilation

∆𝑃𝑝𝑙= ∆𝑃𝑎𝑤 ∙
𝐸𝑤
𝐸𝑡𝑜𝑡

− ∆𝑃𝑚𝑢𝑠𝑐 ∙
𝐸𝐿
𝐸𝑡𝑜𝑡

∆𝑃𝐿= ∆𝑃𝑎𝑤 + ∆𝑃𝑚𝑢𝑠𝑐 ∙
𝐸𝐿
𝐸𝑡𝑜𝑡



Airway plateau pressure (cmH2O)
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Chiumello et al, Am J Respir Crit Care Med. 2008 

Slope PL/Paw = Ew/Etot [0.2 - 0.8]



Airway Pressure (cmH2O)
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Mechanical ventilation



Airway Pressure (cmH2O)
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Spontaneous breathing

Muscular Pressure (cmH2O)



Therefore,

for the same Paw (or Pmusc),

the lung strain may be:

TOO HIGHTOO LOW



Transpulmonary pressure (PL)

TOO LOW

Transpulmonary pressure (PL)

TOO HIGH

 Insufficient total ventilation

 PCO2 rise, pH decrease

 Progressive atelectasis

Worsening hypoxemia

 Pulmonary hypertension

 Right ventricular failure

 Extracellular matrix injury

 Alveolar orvedistension

 Decreased cardiac output

 Right ventricular failure
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Pathology Benefit from measurement

 ARDS full blown  Assessment of lung stress and strain

 Weaning  Assessing spontaneous breathing

 Assisted ventilation  Prevention of occult overdistension

 ARF + ECMO  Setting membrane lung

 ARF + ECCO2R  Balancing natural and artificial lung

 Pregnancy and obesity  Assessing chest wall role

Typical ICU cases



Pleural pressure is of paramount importance in

Avoiding hyper- and hypodistension and 

their pulmonary/haemodynamic/clinical 

consequences

Conclusions

Both in

mechanical and spontaneous breathing




