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Our primary focus moving forward is resolving issues with our NEURO
PRAX EEG device (power spectral analysis and synchronization
assessments) to test the effectiveness of tACS in modulating FC and collect
individual alpha frequencies for optimized stimulation for each participant.
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to acknowledge our mentors, Roy Hamilton, Denise Harvey, and Nicole Nissim,
for their strong guidance and support along the way. We look forward to
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members every day. Lastly, we’d like to express our gratitude to the Center for
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aphasia (PWA), particularly relating to spoken-word production, and its possible ; tiAcs ui\c-s > Usinga Within—subject, STIMULATION
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INTRO/BACKGROUND (Shamacive) over the et M II
Online Task RESESEIC]
by stroke patients, yet there remain limited sources of S k] Resting-state Offline Tasks peak-to-peak
Figure 1. Overview of study design. The order of alpha and
% PWA often report difficulty with retrieving the names TN . with a target of 25-30 participants.
Edmond et al. (2018) : " .
» Past research has shown that NIBS can help improve language performance along and one control task (using E-Prime and
If anomia can be treated in an aphasic patient, speech and communication, in : : : LA AIOYOPS : : : L :
p b > 5P ’ cortex in both neurotypical populations D e ® © @ =2 o We're excited about this novel investigation of tACS in the field and to assess
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representations) and whether such retrieval conflict could be resolved. électrical current intensity of tACS. Anodes (positive polarity) are for post-stroke aphasia, but it also holds the capability to measure the extent
on the scalp, because of its capacity to entrain endogenous cortical oscillations at
modulate specific cognitive processes and improve behavioral performance. g Sentence Completion
We chose to administer tACS in the alpha frequency band since it’s associated Few had the nerve to take the needed

This study aims to explore the nature of network-level dysfunction in people with Pre-active Post-active Acive =Sham a Active Sha wAcive 8 Sham
rehabilitation by transcranial alternating current stimulation (tACS). As we are at the S ) G
beginning stages of a pilot study, we have worked on troubleshooting devices and e Offine Tasks study has begun to assess 5
testing healthy, neurotypical participants over the summer. (5 ming) (~30 mins) .
who have received .
Pre-sham Post-sham (Sham/ active) over the left Frequency: alpha Selection Retrieval Selection Retrieval
tACS tACS frontotemporal cortex for 20 frequency (10 HZ) Demands Demands Demands ~ Demands Related Unrelated
» Aphasia is the most common cognitive deficit experienced e S e mm Subjects were * Intensity: 1.5 mA Verb Generation Sentence Completion Blocked-Cyclic Naming Simple Decision Task
’ stimulated over the course of
treatments that work er (sEE-G) <~+30E P ) 2 sessions, separated by at
» Aphasia is a language impairment disorder that disrupts a least 1 week. CONCLUSIONI N EXT STE Ps
person’s ability to produce and/or comprehend language sham tACS will be counterbalanced across participants within . . .
and communicate in general. each group. » We plan to continue collecting data throughout the upcoming school year,
W P of common everyday objects (anomia). o @ (& eRD - >
» Participants performed 3 language tasks 3 ‘ :
with other cognitive processes such as working memory, learning, and cognitive PsychoPy). Each language task has been
. . . . . . . 5 °
control; however, individuals vary in their response to this treatment approach. shown to engage the left frontotemporal
general, could improve. For this reason, we chose to examine the semantic dPWA. F h - tal task s 1 o e : . . : . o
interference effect (increased noise when mapping from meaning to word an - FOr cach experimental task, f its effectiveness in relation to other NIBS techniques. Not only is this the first
verbal responses and RTs were recorded. Figure 3. (A) tACS montage of electrode placement; (B) brain model of study, to our knowledge, to investigate the use of tACS as a clinical treatment
Here, we use tACS, a noninvasive brain stimulation (NIBS) technique that depicted in purple, whereas the cathode (negative polarity) is depicted , . .
involves running a relatively weak, sinusoidal current through electrodes placed RO of tACS-induced network modulation and the nature of modulation.
connectivity (FC) in the language network.*> Online Tasks Offline Tasks AC KN OWLE DG M E NTS
¢ With this entrainment of endogenous oscillations, it becomes possible to
¢ To our knowledge, no prior study has examined the potential of tACS to
improve language performance in PWA.3
with language tasks over the cortex of interest and plays a role in long-range
communication between regions in the language network.

e.g., Medaglia et al. (2018)
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> Main goal: To investigate whether tACS in the alpha frequency band can enhance (Many verbs) (Few verbs)
language production performance, with the ultimate goal of extending this
approach into PWA as a therapeutic tool to facilitate aphasia recovery. Ball > Scissors
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We hypothesize that speech production performance will improve when
stimulating the left frontotemporal cortex with alpha tACS due to a decrease in O ..“kick,” “throw,”
semantic interference. This enhancement of behavioral performance is predicted to “hit,”...
occur as a result of enhanced functional connectivity, leading participants to
resolve word retrieval competition more efficiently.

e.g., Snyder et al. (20m)




