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Body: Introduction: COPD patients present anatomical alterations in the cerebral cortex and inadequate
cortical responses during cognitive tasks (Dodd, J.W. et al. Am. J. Respir. Crit. Care Med. 2012; 186(3):
240-245). In addition, exercise intolerance could be modulated by central nervous system (Gagnon, P. et al.
Am. J. Respir. Crit. Care Med. 2012; 186(7): 606-615). The hypothesis of cortical implication in the COPD
loss of peripheral muscle force is highly relevant. This study thus sought to determine whether cortical motor
areas are inadequately activated during lower-limb muscle contractions in COPD. Methods: Fifteen COPD
patients (GOLD 2 and 3) and fifteen sex/age-matched healthy controls were tested during maximal
voluntary contractions (MVC) and 3 randomized submaximal contractions for 20 s at 10, 30 and 50% of
MVC. Cortical activation was assessed through oxygenated hemoglobin concentration ([Oxy-Hb]) variations
over premotor (CPM), prefrontal (PFC), primary motor (M1) and primary somatosensory (S1) cortical areas
with multichannel near-infrared spectroscopy. Results: Quadriceps strength (QMVC) was lower in patients
(p<.05). M1[Oxy-Hb] and PMC[Oxy-Hb] were significantly lower in patients during MVC and submaximal
contractions (p<.05), except for 10 and 30% from PMC. QMVC variance was significantly explained by
M1[Oxy-Hb] and PMC[Oxy-Hb] (multiple r=0.76). S1[Oxy-Hb] and PFC[Oxy-Hb] showed no significant
differences. Conclusion: COPD patients exhibit selective inadequate activation of motor cortical areas
during quadriceps contraction, which indicates that an impairment of central motor command is involved in
the loss of muscle force production in COPD.
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