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Background

Levine, NEJM, 2008

18 à 69h MV

50% CSA Fibers
I and II



Very Fast Illness

Levine, NEJM, 2008 Jaber, Am J Respir Crit Care Med



Poor long term outcomes…
DIAPHRAGM WEAKNESS INSPIRATORY MUSCLES WEAKNESS

Demoule, Am J Respir Crit Care Med, 2013 Medrinal, Crit Care, 2016



Outcome and measurment Number of studies Sensitivity

 (95% CI)

Specificity

 (95% CI)

Area under the curve (95% CI) Likelihood ratio (95% CI)

Positive Negative

Overall Death

Diaphragm excursion 4 0.59 [0.27 to 0.85] 0.62 [0.54 to 0.70] 0.64 [0.59 to 0.68] 1.60 [0.9 to 2.6] 0.65 [0.30 to 1.41]

Diaphragm thickening fraction 4 0.71 [0.41 to 0.90] 0.64 [0.49 to 0.77] 0.71 [0.67 to 0.75] 2.00 [1.50 to 2.70] 0.45 [0.21 to 0.97]

Transdiaphragmatic twitch 

pressure
5 0.87 [0.76 to 0.93] 0.36 [0.27 to 0.43] 0.74 [0.70 to 0.78] 1.36 [1.15 to 1.61] 0.36 [0.19 to 0.68]

Maximal Inspiratory Pressure 4 0.79 [0.41 to 0.95] 0.61 [0.44 to 0.75] 0.71 [0.67 to 0.75] 2.01 [1.56 to 2.6] 0.34 [0.11 to 1.05]

MRC Score 12 0.70 [0.62 to 0.77] 0.57 [0.52 to 0.63] 0.68 [0.63 to 0.72] 1.64 [1.47 to 1.84] 0.52 [0.42 to 0.63]

ICU Death

Transdiaphragmatic twich 

pressure
4 0.88 [0.76 to 0.94] 0.34 [0.23 to 0.48] 0.85 [0.82 to 0.88] 1.33 [1.08 to 1.64] 0.36 [0.16 to 0.77]

MRC Score 10 0.78 [0.65 to 0.87] 0.54 [0.48 to 0.59] 0.66 [0.61 to 0.70] 1.68 [1.48 to 1.91] 0.41 [0.26 to 0.64]

Hospital Death

Diaphragm excursion 4 0.56 [0.21 to 0.86] 0.62 [0.54 to 0.69] 0.63 [0.58 to 0.67] 1.50 [0.80 to 2.80] 0.71 [0.30 to 1.65]

Diaphragm thickening fraction 4 0.71 [0.41 to 0.90] 0.64 [0.49 to 0.77] 0.71 [0.67 to 0.75] 2.00 [1.50 to 2.70] 0.45 [0.21 to 0.97]

Maximal Inspiratory Pressure 4 0.80 [0.40 to 0.96] 0.60 [0.42 to 0.75] 0.71 [0.67 to 0.75] 1.33 [1.08 to 1.64] 0.36 [0.16 to 0.77]

MRC Score 9 0.75 [0.67 to 0.82] 0.57 [0.51 to 0.63] 0.71 [0.67 to 0.75] 1.74 [1.52 to 2] 0.43 [0.32 to 0.57]

Weaning failure

Diaphragm excursion 10 0.76 [0.61 to 0.87] 0.80 [0.73 to 0.85] 0.84 [0.81 to 0.87] 5.50 [3.40 to 9.00] 0.28 [0.20 to 0.38]

Diaphragm thickening fraction 10 0.76 [0.67 to 0.83] 0.86 [0.78 to 0.92] 0.86 [0.83 to 0.89] 3.70 [2.70 to 5.10] 0.30 [0.17 to 0.52]

Maximal Inspiratory Pressure 12 0.76 [0.61 to 0.86] 0.66 [0.54 to 0.77] 0.77 [0.73 to 0.80] 2.30 [1.6 to 3.3] 0.36 [0.21 to 0.62]

Medrinal, ERJ, 2020



Positive illusion Bias



Symmetry cognitive bias



METABOLISM

Muscle 
catabolism
(Sepsis, physical

status, MOF, BMI, 
etc..)

Muscle 
anabolism

(Nutrition, Physical 
activity, etc..)



METABOLISM



Inspiratory muscles with Mechanical
ventilation

Currently

Active work against resistance 24/24h

Active Shortening fibers

Negative Thoracic Pressure

Under mechanical ventilation

Ø work

Passive shortening fibers

Positive thoracic pressure



+567







+567



How do weak respiratory muscles progress?



Dres, Ann ICM, 2022



Dres, Ann ICM, 2022



50 patients
61 ans, IMC 28k/m²

Epaisseur de diaphragme: 0,2cm
Fraction épaississement 150%

Pimax: 70cmH20
%Pimax théorique 70%

3 mois



Epaisseur de diaphragme: 0,2cm
Fraction épaississement 150%

Pimax: 70cmH20
%Pimax théorique 70%

Diaphragm
thickeness: 

+0.04cm

Diaphragm
thickening

fractio: +10%

3 mois 3 mois



Van Aerde, Thorax, 2022



Van Aerde, Thorax, 2022





ICU DIAPHRAGM protective 
strategies?
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MIP

Length of MV



Goligher, Am J Respir Crit Care Med, 2020



Implementation



Take Home Message
Rehabilitation of respiratory muscles in intensive care presents numerous limitations (workload, 
cooperation capacity, risks) for uncertain benefits.

Respiratory muscles may have a spontaneously favorable long-term evolution.

Strategies for diaphragm prevention are recent, difficult to implement, and require further 
research.



Thank you for your attention
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