adaptive changes in cerebral activation associated with long-term spinal cord stimulation in chronic neuropathic pain 
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Abstract
PURPOSE: The neurophysiologic mechanisms of action underlying spinal cord stimulation (SCS) and especially the long-term adaptive changes in cerebral activation initiated by SCS remain obscure. Single photon emission computed tomography (SPECT) with 99mTc-D,L-HMPAO was applied to clarify these changes. 
METHODS: Nine patients (4 men and 5 women) with a spinal cord stimulator for chronic neuropathic pain (failed back surgery syndrome in 4 patients; complex regional pain syndrome in 5 patients) underwent SPECT scanning after switching off the SCS for at least 1 day and after turning on the stimulation for at least 3 days. Relative changes in regional cerebral blood flow (rCBF) related to stimulation compared with non-stimulation were assessed using the method of permutation-based nonparametric one sample t-test. 
RESULTS: Significant rCBF increases were observed during SCS in the right inferior parietal lobulus, right lateral occipital cortex, right thalamus, bilaterally in cuneal cortex, frontal pole, primary motor and somatosensory cortex. Relative decreases in rCBF were noticed in the right inferior temporal gyrus, bilaterally in anterior cingulate gyrus and cerebellum. 
CONCLUSION: Long-term use of SCS seems to modulate rCBF in brain areas known to be associated with nociception, pain or emotional assessment of pain. 

