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Abstract

Rationale: Diaphragm atrophy and dysfunction have been reported
in humans during mechanical ventilation, but the prevalence, causes,
and functional impact of changes in diaphragm thickness during

routinemechanical ventilation for critically ill patients are unknown.

Objectives: To desaribe the evolution of diaphragm thickness over
time during mechanical ventilation, its impact on diaphragm
function, and the infl of inspi y effort on this ph

Methods: In three acad care units, 107 patients were
enrolled shortly after initiating ventilation along with 10
nonventilated intensive care unit patients (control subjects).
Diaphragm thickness and contractile activity (quantified by the
mnspiratory thickening fraction) were measured daily by ultrasound.
Moaswumms and Main Results: Over the first week of

thickness di d by more than 10% in47
(44%).wasunchmg¢dm47 (44%),and increased by more than 10%

jor Sick Children, Toronto, Ontaro, Canada

in 13(12%). Thickness did not vary over time following extubation or
in nonventilated patients. Low diaphragm contractile activity was
associated withrapid decreases indiaphragm thickness, whereas high
contractile activity was assodated with inareases in diaphragm
thickness (P = 0.002). Contractile activity decreased with increasing
ventilator driving pressure (P = 0.01) and controlled ventilator
modes (P=0.02). Maximal thickening fraction (a measure of
diaphragm function) was lower in patients with decreased or
increased diaphragm thickness (n = 10) compared with patients with
unchanged thickness (n = 10; P = 0.05 for comparison).

Conclusions: Changes in diaphragm thickness are common during
mechanical ventilation and may be associated with diaphragmatic
weakness, Titrating ventilatory support to maintain normal levels of

inspiratory effort may prevent changes in diaphragm configuration
associated with mechanical ventilation.

Keywords: artificial respiration; weaning; diaphragm function;
disuse atrophy; myotrauma
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How do different mechanical ventilation
strategies affect diaphragm muscle strength B e Detas 2
and recovery in intensive care unit patients?

@ Screen papers Details 7
10 papers included

Mechanical ventilation strategies that encourage patient effort, such as assisted
modes and early mobilization, better preserve diaphragm strength compared to © Extract data Details 2
controlled ventilation, which causes rapid muscle atrophy. S dafe points extiacied

@ Generate report Save PDF v
ABSTRACT

Mechanical ventilation strategies affect diaphragm structure and function in critically ill patients. * In
studies of adults ventilated for 24 to 48 hours or longer, controlled ventilation modes were associated with Chat .
marked diaphragm atrophy. * For example, one study noted a daily atrophy rate of 7.5% under controlled

ventilation, contrasted with only 1.5% under low pressure support and an increase of 2.3% with spontaneous
Ask anything about the report or its underlying

breathing/CPAP. * Other investigations reported that diaphragm thickness declined from 1.84 + 0.44 mm to i
ata

1.49 + 0.37 mm during controlled ventilation but improved to 1.75 + 0.43 mm after switching to assisted
modes. * Measures of muscle strength (e.g., maximal inspiratory pressure and thickening fraction) varied:
some reports described decreased contractile activity with controlled ventilation while others noted
improvements with higher patient effort, pressure support during spontaneous breathing trials, or early
mobilization. *

Key quantitative findings include:

1. Daily diaphragm atrophy rates ranging from approximately —7.5% {(controlled) to —1.5% (low pressure
support) with a positive change (+2.3%) observed with spontaneous modes. *
2. Diaphragm thickness improvements during transition from controlled (=1.49 mm) to assisted ventilation
(=1.75 mm). *
3. A significant correlation between diaphragm thinning during controlled ventilation and prolonged time
to liberation (hazard ratio 0.69, 95% Cl 0.54-0.87) as well as increased weaning failure. *
4, Early mobilization maintained higher diaphragm thickening fractions (p < 0.01) in patients with v
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