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Does peak alpha-frequency of the resting EEG predict the
susceptibility to develop secondary mechanical hyperalgesia?

Results

Conclusion
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The baseline EEG (64 channels) was recorded in 32 right-handed healthy participants (16 women), aged 25 ±4.5
years (mean +/- SD).

5-minutes EEG was recorded at baseline consisting of 3 minutes of Eyes Open, 1 minute of Eyes Closed (known to
specifically enhance posterior vision-related alpha- band activity) and 1 minute of bilateral finger movement (to specif-
ically decrease sensorimotor-related alpha-band activity).

Our results do not provide evidence for a relationship between PAF at baseline and the susceptibility to develop central sensiti-
zation following HFS. However, our results do suggest a relationship between PAF and perceptual habituation to repeated
mechanical noxious stimulation.

1. Furman et al. Neuroimage, 203-210 (2018).

HFS was used to induce secondary hyperalgesia. It was applied on the skin 10 cm distal to the cubital fossa on right
volar forearm. It consisted of 5 trains of electric pulses (100 Hz) separated by a 9-s break. The intensity of stimulation
was 20 times detection threshold of single pulses (DT: 0.126 +/- 0.045 mA; Mean +/- SD). Mechanical pinprick sensi-
tivity was assessed 41 minutes after HFS using a 128 mN pinprick probe before HFS and 41 minutes after HFS, at
the sensitized and contralateral forearm. We evaluated change in perceived intensity to pinprick stimuli using the
averaged rating of 3 stimuli (NRS) and the extend of the cutaneous area of increased pinprick sensitivity.

A negative relationship has been reported between Peak Alpha Frequency (PAF) recorded in pain-free healthy volun-
teers and subsequent intensity ratings to experimental pain (1). As changes in the state of the central nervous system
may also modulate the susceptibility to develop central sensitization, the aim of the present study was to test whether
PAF recorded in healthy volunteers predicts the strength of the secondary mechanical hyperalgesia induced by high-
frequency electrical stimulation of the skin (HFS).
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Reconstructed spectrum of VISUAL-ALPHA signals in pooled
occipital electrodes.

Scalp topography of VISUAL-ALPHA reconstructed signals.

Reconstructed spectrum of SM-ALPHA signals in pooled central
electrodes.

Scalp topography of SM-ALPHA reconstructed signals.

Timeline of the experiment: Baseline EEG was recorded prior to any stimulation.
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We successfully managed using ICA to dissociate and evaluate separately vision-related alpha-band activity (VISUAL-ALPHA)
and sensorimotor-related alpha-band activity (SM-ALPHA). This separation based on amplitude modulation during the different
conditions reveals a clearly different and concordant scalp topography.

Sensorimotor PAF was not correlated with the change in pinprick sensitivity neither on sensitized arm nor on control arm. Visual
PAF was only correlated with the decrease in pinprick ratings on control side (Rho = -0.471, p=0.009).
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Change in pinprick perception on sensitized
side against visual PAF
Spearman’s rho = -0.109, p=0.565

Change in pinprick perception on control
side against visual PAF
Spearman’s rho = -0.471, p=0.009

Change in pinprick perception on sensitized
side against sensorimotor PAF

Spearman’s rho = -0.022, p=0.920

Change in pinprick perception on control
side against sensorimotor PAF

Spearman’s rho = -0.148, p=0.491Increased alpha activity linked to
the closure of the eyes = VISUAL-

ALPHA IC

Decreased alpha activity linked to the
movement = SM-ALPHA IC

Blind source
separation of
the EEG
signals using
ICA

Examples of ICs obtained from one
EEG recording and functionally clas-
sified as VISUAL ALPHA and SM-
ALPHA

Reconstruc-
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