Chronic pain — A maladaptive compensation to unbalanced hierarchical predictive processing

BACKGROUND

Chronic pain (CP) affects 20% of the population across the globe. It could be
explained as a maladaptive predictive coding system as other hallucination

disorders like tinnitus.
In predictive coding, bottom-up Inputs are

predictions and prediction errors (PEs) are generated to update the model.

METHODS & RESULTS
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The study aims to compare predictive coding processing
between CP and HC participants when exposed to a
passive local-global oddball paradigm.

CP patients will demonstrate increased PEs at lower levels of the
hierarchy and decreased PEs at higher levels.

. CP patients will have increased Theta activity and correlated to
subjective pain perception.

Time-frequency comparison
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-Decrease in low-frequency ITPC after 1st stimulus.
Significantly decreased ERP in the CP group after the 5 stimulus at the frontocentral region. -Decrease in alpha power and increased delta power post-stimulus
of the CP group.
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Significantly decreased ERP in the CP group after the 5" stimulus in the frontal region. -Decrease in low-frequency ITPC magnitude after the 1st stimulus and
theta ITPC the post-stimulus time.
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CONCLUSIONS

CP patients addressed sensory uncertainty by amplifying their responsiveness to local
changes and overcompensating to higher-level environmental irregularities. We found an
iInverted correlation between MMN morphology, theta phase locking and the pain percept.

This provides a novel biomarker of global-domain disfunction that is easily
reproducible in a clinical setting with 19-channel EEG.
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-Decrease in low-frequency ITPC magnitude after the 1st stimulus
and theta ITPC the post-stimulus time.
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