Repetitive Transcranial Magnetic Stimulation of the Posterior Superior Temporal Gyrus Modulates
Task-Relevant Theta Oscillations in Verbal Working Memory
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frequency bands: Theta (0. Gevins et al., 1997; Jensen & Tesche, 2002; ); Alpha (¢ Jensen et al., 2002;
Klimesch et al., 1999); Gamma (7. Jokisch & Jensen, 2007)

- rTMS effects on visuospatial WM performance are related to changes in a-band power, and
in a—y phase coupling (Hamidi et al., 2009)

- Maintenance in verbal working memory has been related to neuronal oscillations in three I
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Methods - FMRI-guided rTMS with EEG

Sub]ects. 16 native English speakers (9 female), mean age 23.2 (SD = 3.4) . .
fMRI Localization: == rTMS-Induced Change in Delay Period
: Ov ictur | ictures);
Design: Rapid, Event-Related (Mean ITI of 5 seconds, 2 second jitter), 3 runs of 6:20 SpéCtra| OWEI‘
Definition of pSTG: Regions showing sensitivity to parametric manipulation of word frequency

RTMS:

Regions Targeted: pSTG and the leg area of somatosenory cortex (S1; control)
Stimulation:
/\
- Each subject’s head was coregistered with his/her MRI using eXimia Navigated Brain Stimulation In “’dm““‘“‘t::l"‘d :::"":ht;‘:":m“;sitzg'::':‘d Pm::a‘i'::&?‘;:"f:im;;?m‘:‘glmf‘ r::::am':e'w::gf‘ww" also observed,
(NBS) frameless stereotaxy navigation system (NEXSTIM) e [ et R y 9

- 10 Hz rTMS done at 110% MT - Magstim Standard Rapid, Whitland, UK

- S.timulation intgnsity was porrected for scalp-to-cprtex di_stance (Stgkes et al., 2005) _ .. EffECts Of rTMS On CrOSS'Frequency Phase SynChro ny
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pSTG ( rTMS on-off ) S1i ( rTMS on-off ) " (TMS-induced change in O-band power was significantly correlated with rTMS induced change in accuracy. . " FTMS-induced change in 0-band power was significantly correlated with rTMS-induced change inRT.
This effect was specific to stimulation of the pSTG, and sustained itself throughout the delay period. | However, this effect was not specific to pSTG stimulation.

Task: Delayed, serial recognition of nonwords (112 trials/region, half with rTMS)
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Acquisition: changes were not reliably
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- 60-electrode TMS-compatible cap (Nexstim, Helsinki)

LI ) - W\ Aok | 3 o AR 2 AN JI@H O] - RN correlated with changes
- Sample-and-hold circut minimized TMS-induced electrical arifact by holding amplifier output o e e AW A < ' Lr ) N Ny = in accuracy.
constant from 100 uS pre to 2 ms post-TMS pulse (Virtanen et al., 1999) NN ".' s @y - \ T, Sgtsie :
- Data acquired at 1450 Hz, flitered (0.1 to 100 Hz) and down-sampled to 500 Hz A\ N ' S :
TMS Artifact removal (see Hamidi et al., 2010) )

- Residual rTMS-related artifact removed through two rounds of ICA (Hamidi et al., in press)
-1st round: ICA performed on entire data set
- components associated with eye-blinks, channel noise, and rTMS identified and removed
-2nd round of ICA performed on delay-period data, and any components with rTMS removed
- Any trial that still contained rTMS artifact was removed

Conclusion
Resu Its A 2 (rTMS) X 2 (Reglo.n) N e AN T 1. rTMS to the pSTG but not S1 (control) led to decreases in Theta-band power
. ANOVA revealed a main effect TR N 2. Individual differences in rTMS-related changes in power predicted individual differences in behavior. These correlations were in different frequency
Behavior of TMS on accuracy (F(1,15) bands than what would have been predicted based on:
Accuracy Reaction Time = 4.61, p<0.05). Planned a. the rTMS-absent condition (here and in Jensen et al., 2002)
[ rTMS Present § rTMS Absent [J rTMS Present 1S Absent | comparisons showed that _ b. rTMS studies of visuo-spatial WM literature (e.g., Hamidi et al., 1999)
17 1800 - rTMS to the pSTG decreased Effect of rTMS on delay-period spectral power was 3. The changes in accuracy induced by rTMS do not appear to be a result of changes in cross-frequency phase synchrony
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