Local Immediate Versus Long-Range Delayed Impact Of rTMS On The Visual Attention Network
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Network integrity and interhemispheric inhibition in the parietal cortex are linked to Goal: To measure changes in functional connectivity (FC) in a simplified model of three Relatlonshlp between |mpact of rTMS and recovery:
healthy control of visual selective attention (Kinsbourne, 1977; Battelli et al., 2001; brain regions in the dorsal attention network engaged by visual tracking: the intraparietal '
Baldassarre et al., 2014) sulcus (IPS), frontal eye fields (FEF) and human MT+ (hMT+) individual subjects
0.50
Repetitive inhibitory TMS (rTMS) disrupts the balance of interhemispheric neural 1. What is the impact of rTMS on functional connectivity? h.c’ o =3 IPS homotopic connectivity vs behavior
activity and commensurately impairs visual tracking (Plow et al., 2014) 2. How do those changes unfold over time? *g 38 000 ~* Subjects most impacted by rTMS
3. How are those FC dynamics linked to performance on a sustained attention task? g— g’ §0.5 o 4 05 fjirecﬂv a.fter S’fifnula’fion were most
The impact of rTMS on visual performance may be delayed as late as 30 minutes = = = impaired in tracking and had the most
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5 Each scan 12 min ~ Run4:fMRI+Task o) J l 2. r'TMS significantly increased FC between IPS homotopic connectivity vs behavior: - jps*-hmT+ (left hemi) vs behavior:
= 0 V- n . e , , * Those subjects with greatest dynamic  « The i f f ional
E l left and right FEF 30 minutes after A The impact of rTM> on functiona
tmulation recov.ery were the most |mpa|r§d In connectivity dynamics spread within
O ' tracking. These are the subjects the stimulated hemisphere.
: : A 01 Lo e where the rTMS really changed FC.
Tra;k::g task: , 9 3. rTMS over IPS did not impact left and
ubjects monitore right hMT+ connectivity. :
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Inhibitory rTMS over left IPS induced widespread changes in the FC of the dorsal
attention network.

Intrahemispheric Functional Connectivity across time

The immediate decreases in functional connectivity
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P Run 2 8 P 2. Inter-regional to the stimulation site (IPS*-FEF and IPS*- hMT+)
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Data preprocessing in Brain Voyager % J 01 - Delayed increases in functional connectivity:
Bllate.ral RIOIS Ident.lﬁ.Ed in each Su,bJECt' tracking - I.‘ESt aCUVItY (TI\/IS.and sham) 3 01 : ' ' /- 1. Homotopic FEF approximately 36 min following stimulation, consistent with
Functional connectivity = Pearson’s r computed using BOLD timeseries E  Agosta et al. (2014) finds peak impact of 1Hz offline rTMS on right
= 01 - parietal patients 30 min following stimulation
TR i 0 - , , , ,  Hubl et al. (2006) reports delayed peak impact of theta burst rTMS over
"<']' FEF at 25 min post-stimulation
IPS: Intraparietal sulcus -0.2 - 2. Inter-regional to the stimulation site (IPS*-FEF and [PS*-hMT+)
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