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Shortcomings of Event-Related Power Spectra

WM Gating Function in PFC

Introduction
Updating, maintenance, and recall of information in working memory (WM) may be supported by
gates that control input and output of information. The goal of this research is is to elucidate
neurophysiological features underlying the cognitive functions of selective gating.

Event-locked spectra comparisons of beta yielded differential

mean power in target and distractor within some electrodes.

However, regional averages of instantaneous power and Anterior SMA
omnibus analyses of power spectra were inconclusive. Electrode

Hypothesis: WM gating mechanisms may be facilitated in PFC by neural ensemble states
corresponding to oscillatory burst events recorded in local field potentials

Aim: To test time resolved electrical potentials from intracranial PFC recordings during a WM
gating task

In output gating scenarios, beta rates increased for
1 target-recent trials. This finding suggests that the ordering of

item encoding into WM has functional importance for how WM
contents are retroactively selected.

Co-occurrence of beta and gamma in farget conditions

' supports the hypothesis that task-relevant ensemble states
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working memory (Wessel et al. 2016).
o May reflect maintenance of default states for rule-selective
events that are formed by strong distal drive synchrony in w ':' | i
pyramidal dendrites. (Sherman et al. 2016). Posterior SMA ' ¥ 1

ensembles (Lungqvist et al. 2016).
Electrode

Patients: Recordings come from human subjects with intractable epilepsy who were implanted
with subdural grid electrodes or depth electrodes as part of a preoperative procedure.

Transient oscillatory events may be misrepresented as
sustained activity in the event-averaged spectrum (Feingold et
al. 2015).

IR48: The presented results come from a patient with subdural grids covering frontal gyrus and
medial-frontal regions.
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prePMD: fMRI evidence has linked
prePMd with output gating specifically
(Chatham et al. 2014).

» Distractor condition contained increased beta burst rates, relative to target
condition. Both pSMA and aSMA demonstrated increased rates but at
R efe re n Ce S different intervals.
« Target-recent trials contain increased beta burst rates for a large interval in
pSMA but not aSMA.

Beta Dynamics in SMA
SMA: Medial frontal regions form a

network with corresponding lateral PFC Patient IR48
regions during cognitive control tasks.
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