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Introduction

‘Awake’ extracorporeal membrane oxygenation (ECMO)
is being used increasingly as a bridge to lung transplant
(LuTx) to support refractory respiratory failure as an
alternative to invasive mechanical ventilation and asso-
ciated immobilisation and deconditioning which are
associated with poor outcome. The ideal combination of
ECMO cannulation and muscle training has yet to be
determined and depends largely on patient-specific
needs and procedural limitations.

Methods

Retrospective analysis included all ‘awake’, non-intu-
bated patients with end stage lung disease requiring
ECMO as bridge to LuTx between 2008 and 2015.
Veno-venous (VV) ECMO was initiated after informed
consent and agreement within the multidisciplinary
transplant team on a case-to-case basis. With as indica-
tion persistent hypoxemia (SaO2 < 80%) and/or refrac-
tory hypercapnia with acidosis (pH < 7.20) despite
maximal non-invasive support. Immediate initiation of
mobilisation was considered high priority in all patients
and comprised: 1. extensive sputum mobilisation 2.
muscle training of the lower extremities which entailed
dynamic quadriceps training by leg press (Figure 1), bed
bike or squats from sitting position and 3. bed-to-chair
mobilisation. Muscle strength was evaluated semi-quan-
titatively before and during the mobilisation program
and indicated on the ‘Medical Research Council’ (MRC)
scale.
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Results

Nine patients (median age 35, 16-59 (range), 4 male)
with end stage lung disease (7 cystic fibrosis, 1 idio-
pathic pulmonary fibrosis, 1 lymphangioleiomyomatosis)
were supported with VV ECMO (mean duration
12 days, range: 5-19 days). Four were successfully
bridged to LuTx, 5 patients did not survive to trans-
plant. Three different cannulation modes were used
including the Avalon Elite® bi-caval dual lumen cathe-
ter, femoral-jugular and bifemoral cannulation. In all
surviving patients, mobilisation was successful and
improved lower body muscle strength (mean MRC
before training was 3.75 (range 3-4) and mean MRC 1
day pre-LuTx was 4.25 (range 4-5). Of the nonsurviving
patients, only one patient was physically able to perform
muscle training but gained no improvement of muscle
strength. Complications during mobilisation were only
observed with bi-femoral cannulation and included one
patient with a large rectus haematoma and a separate
case with an obstructing thrombus in the return cannula.

Conclusions

Mobilization and improvement of lower body muscle
strength are prerequisites for successful bridging to
LuTx with ‘awake’, non-intubated VV ECMO indepen-
dent of cannulation technique.

Consent to publish
Consent to publish the image in Figure 1 was obtained
from the patient.
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