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Introduction

An unprecedented increase in spatial resolution allowed real-time fMRI neurofeedback to
target tiny regions within the sensorimotor cortex that represent a small body part which is
crucial to investigate the reorganization in the phantom phenomena.

Can real-time fMRI neurofeedback induce brain plasticity?
We performed a proof of concept study to investigate whether modulation of sensorimotor
areas during phantom hand movement by NFB-fMRI training can induce brain plasticity.
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Adapted from Papoutsi, 2017

Eight patients with unilateral upper limb phantom pain due to traumatic amputation and
sustained phantom hand movements; Behavioral and phantom sensation assessments:
KVIQ-10; Short-form McGill Pain Questionnaire; Stanford Sleepiness Scale, Limb
Deficiency and Phantom Limb Questionnaire version 2.0

Results
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The NFB-fMRI reduced the activation of the
sensorimotor area contralateral to the phantom
hand during phantom hand and tongue movement
and intact hand. A cortical activation displacement
was found for all patients during tongue and
phantom hand tasks. We also observed reduced
connectivity of the sensorimotor network in the
intact hand task and the salience network in the Before NFB > After NFB
resting-state. There were no significant statistical

differences in phantom sensation.

Conclusion

These results indicate that NFB-fMRI can modulate brain connectivity networks in

patients with phantom pain.
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