Neuromodulation methods ensure a non-destructive and reversible approach to the
treatment of strong chronic pains that cannot be influenced in any other way. The
neuromodulation methods include the stimulation of nervous tissues and intraspinal
application of drugs. Our study has focused on SCS — Spinal Cord Stimulation.

It is the basic aim of the study to identify the cortex activation signs of the SCS in the
function of magnetic resonance and in the electroencephalogram among the patients with the
SCS. The study also pursued another aim of examining the influence of SCS on the cortex
activation accompanying the painful and non-painful stimulation of skin.

Our centre used 43 patients for its examination among whom we conducted SCS. The
patients were selected according to strictly determined criteria. We observed the degree of
their pain before and after SCS was applied and further parameters from the sphere of
psychological testing. We selected the individuals with the diagnosis FBSS which is the most
frequent indication for SCS. Among the patients, we conducted neurophysiological testing in
cooperation with the Institute of Normal Pathological and Clinical Physiology of the 3™
Medical Faculty of Charles University.

We examined neurophysiological mechanisms of SCS and we conducted a number of
tests measuring functional magnetic resonance, electroencephalogram, the threshold of pain
and thermal sense as well as the medullary defensive reflex RIII. In all, 58 examinations
among 18 patients with the FBSS were conducted.

In general, our project wanted to observe the central nervous correlates of SCS
stimulation among the FBSS patients treated with neurostimulation in order to identify
tangible variables than can be later used for clinical research and practice. Objective
correlates of the use of SCS can be used for the screening and selection of patients and for the
assessment of efficiency of SCS in the trial period before a final stimulator is installed.
Moreover, one can use clinically the knowledge of cerebral parametres of SCS and its
correction in the post-surgical period.

The conclusions of our study reveal that SCS increases functional activation in the
primary sensomotoric area, in the secondary somatosensoric area and in the insula. SCS
suggests cortex rhythm with the frequency of medullary stimulation and harmonic frequency.
The study has confirmed that the reaction to and subjective perception of acute pain is not
influenced by SCS. The results have also shown that SCS modulates functional activation,

especially in the cortex areas, where they constitute entry points to the ,,pain matrix.*



