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The cardinal symptom of complex regional pain syndrome (CRPS) is intractable pain, for which
diagnostic procedures or treatments have not yet been established. Although there is an index for the
clinical assessment of intractable pain, objective evaluations are difficult. Nerve connection
abnormalities are known to occur in wide areas of the cerebral cortex, the subcortex, and between
cortices in CRPS. The methods for analyzing connectivity abnormalities that have high
reproducibility and temporal resolution include magnetoencephalography and
electroencephalography. Magnetoencephalography especially allows measurements of brain
magnetic field activities caused by the electrical activity of nerves, without being affected by
extracerebral tissues. Additionally, it aids in the identification of the activity source and the depiction
of brain activities in the specific fields of interest, with high precision. Magnetoencephalography can
only be performed in a limited number of facilities. However, electroencephalography and
magnetoencephalography are similar as they both detect electric currents in neurons. Although the
analytical ability of electroencephalography is inferior to that of magnetoencephalography, it can be
applied in clinical settings at general hospitals if measurable parameters are obtained. Abnormalities
in nerve connectivity specific to CRPS can be detected with magnetoencephalography, and these
results could then be applied to the data obtained by electroencephalography. Because general resting
electroencephalograms are digital records, they can be accumulated as compatible data. Since the
results of analyses of signals regarding nerve connectivity are quantified in electroencephalograms
and magnetoencephalograms, correlations can be analyzed with various biochemical data and values
from clinical evaluation that have been accumulated. The purpose of this study is to establish an



objective and highly versatile method for quantitatively evaluating severity with brain function
analysis technologies.

22 electroencephalograms and 15 magnetoencephalograms were measured for patients with CRPS,
at rest with closed eyes. The magnetoencephalograms were measured by a research institution (160-
channel axis magnetoencephalograph), while electroencephalograms were measured by the medical
institution that the patient was visiting (international 10-20 system, unipolar 19-lead). After estimating
the chronological cortical activity in each part of the cerebral cortex that is divided into 144 cortical
subregions (by Des trieux atlas) for the 30 seconds of brain activity records, we calculated the
coherence value of the cortical brain activity of a band (9 - 12 Hz) as an activity-related index. As the
clinical symptom evaluation index of CRPS, the Visual Analogue Scale (\VAS) for pain was used. In
similar manner, brain activity of healthy volunteers of the same age as the patient (21
electroencephalograms, 16 magnetoencephalograms, 0 VAS) was recorded, and correlation between
VAS and intercortical coherence value was analyzed in the measurement population including patients
and healthy subjects. Both the electroencephalograms and magnetoencephalograms showed a high
negative correlation (Pearson moment correlation coefficient, p <0.0001) between VVAS and coherence,
in between cortical subregions in cingulate gyrus, islet cortex and frontal lobe. Because correlation
was identified between cerebral cortex activity and VAS in the pain-related area, it was considered that
brain activity can become an indicator for objectively understanding the subjective severity of CRPS.
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