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We used lumbar mechanical stimulation and functional magnetic resonance
imaging (fMRI) and found that cerebral substrates of low back pain are distributed at
the insular, posterior cingulate, prefrontal cortices and premotor area. Low back pain
patients showed significantly enhanced activation at the posterior cingulate cortex
(PCC) compared with healthy volunteer subjects. The size of activation at the PCC
depended on the intensity of lumbar mechanical stimulation. The enhanced PCC
activation was associated with dysfunction of the surrounding default mode network in
chronic low back pain patients, which might explain the pathophysiological
background of cognitive dysfunction in those patients. In a different series of studies,
fMRI successfully unveiled exaggerated activation over wide brain areas including the
limbic system in neuropathic pain and, in contrast, normal somatosensory activation
in psychogenic pain.

In summary, chronic pain patients showed exaggerated activation at the cerebral
substrates of pain perception in the limbic system, especially at the posterior cingulate
cortex, and a sign of potentially disturbed function of the default mode network.
Analysis of pain-related cerebral activation by fMRI might potentially give an objective
clue to differentiate neuropathic and psychogenic pain.
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