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It remains to be seen whether or not the activity in the reward network node
can be used as a gauge to tune the efficacy of the NFB by adjusting the ergonormil
parameters of the feedback signal. )
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Hetipogmaunonoruyeckue Koppenstol adpextusHoro obydenus
B Napagurme HeHpPOHHOM 06paTHOI CBA3M

B.A. Munkos®, H.M. CmeTanut, UL A. llybbiwkun, A A, Mapkuna, A. E. Ocagumii

HWY BLU3, Mockea

AnHoTauus. LLInpoko H3BECTHO, YTO rPyNNa CTPYKTYp B MO3TE, OTBEYAIOWMX 33 onepaHTHON
06ycnosnMBaHue, ABNAETCA YaCTbio CUCTEMbI BO3HArPAKAEHUA, B TO BPEMS Kak HEHpPOHHaN
ofpatHan cBA3L paccMaTpUBaETCs Kak npouecc oBy4eHus ¢ noakpennenuem. B 3asucuMocti
QT 3proHOMMYECKMX NapaMeTpoB curHana obpatHoi cBA3u IPGHEKTHBHOCTL OBydeHMs
M WHTEHCMBHOCTL MNACTMHECKMX M3MEHEHMI B MO3re MOXET PasnuyaTsca. MoxeM fin Ml
onpenenuTs KOppenaThl 3pdekTUBHOro 0byueHns Bo BpeMsa 3anuck I3 W MCNONb30BaTh WX
ANst TOro, YTOBbI HACTPOUTL 3PTOHOMUYECKME NapaMeTphl o0BpaTHON cBA3H? Mbl NpeabaBs-
M MCMBITYEMBIM PEANbHBIA U NOKHBIA CUrHan oBpaTHO CBA3M U cpaBHUAK 33T, 3anucannyi
BO BpeMs 3TMX ABYX PasHbIX YCNoBWiA. Mbl 0BHapyKWAKM CTaTMCTUYECKW 3HAYMMOE pasnnune'.
B aKTMBALUWMK MO3TOBbIX CTPYKTYP, MPUHACTHBIX K NPOLECCY ONEpaHTHOro 0BycnosauBaHus.

Kniouesbie cnosa: anbda-putM, obyuenme c nofgkpenieHnemM, curian obpaTHoM CBA3M, Now-
Has ofipaTHan CBA3L, ONTUMMIALUA IPrOHOMUYECKUX napameTpos
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Abstract. Despite being a routine technique for presurgical assessment, transcranial magnetic
stimulation (TMS) mapping is underused for the probing of neuroplastic brain changes. We
investigated the test-retest reproducibility of TMS cortical maps of several hand muscles
using both standard and alternative parameters of the cortical representation in healthy
volunteers. Pilot study results for four healthy right-handed male participants (19-33 y.0.)
are presented. Two TMS mapping sessions with stimulation of the left motor cortex were
performed within 5 to 10 days (Dayl and Day2). Day2 points repeated an exact order of
ihe Dayl session. For quantitative comparison of the 3D profile similarities, earth mover's
distance metrics was used. Analysis of nTMS maps was performed using the custom-made
software TMSmap (httpy//tmsmap.ru). The between-days difference in the area of cortical
representation for the four analyzed participants was 14.5-30.4% for one repetition and
1.9-11.2% for five repetitions of each cortical point. Considering the 3D profiles of cortical
representation, higher similarity was shown for the same muscles' representations and their
overlaps compared to the representations of the different muscles. The study is ongoing,
and further analyzed results will be presented as they become available.

Keywords: motor cortex, transcranial magnetic stimulation, functional brain mapping

Ihe study has been partly funded by the Russian Academic Excellence Project '5-100' and
RFBR grant N2 16-04-01883.

Background

Navigated-TMS (nTMS) motor mapping has become a routine technique for
presurgical cortical assessment (Picht et al., 2016; Tarapore et al., 2016). Howev-
er, nTMS mapping to investigate cortical neuroplastic changes during rehabilita-
tion, training or for any other longitudinal research is still limited both in clinical
and basic research. This is largely due to the lack of any generally accepted
methodology of nTMS mapping (Lidemann-Podubecka, Nowak, 2016). Thus,
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there is no agreement on how many stimulation points and how many repetitius
for the each point are necessary and which parameters of TMS maps besides the
area are useful for reliable mapping. Moreover, it is not clear to what extent

tor maps are reproducible even in healthy participants, which seriously affec iyt
interpretation of dynamic changes with an nTMS mapping approach. In this wiik
our aim was to investigate the test-retest reproducibility of the nTMS coitiul
maps of the upper-limb muscles in healthy volunteers using both standard wi
several new parameters such as the overlap between the cortical represeritiling
of different muscles (Nazarova, 2015) and 3D profiles of the cortical motor (1 "
considering the motor evoked amplitudes (MEP) in each point (Raffin et al,, ﬂ.llll

Method

Here we present the results of the pilot study performed on four healthy
right-handed male volunteers (19-33 y.0.). Two TMS mapping sessions with sthi
ulation of the left motor cortex were performed within 5 to 10 days (Dayl il
Day2), with an investigation of the cortical representations of three upper [k
muscles: the abductor pollicis brevis (APB), abductor digiti minimi (ADM), and e
tensor digitorum communis (EDC). Sessions consisted of 60-90 points stimulatul
in a pseudo-random order five times (see Fig. 1). Day 2 points were stimulated i
the exact same order as on Day 1. Analysis was performed using the custom-made
software TMSmap (http://tmsmap.ru/) (see Fig. 2). For quantitative comparison o
the 3D profile similarities, we used earth mover's distance metrics (EMD), the s
called Wasserstein metric,

Results

Below we present the initial results. The four analyzed participants demaon
strated higher reproducibility of the maps in the case of five repetitions of euth
point compared to only one stimulation of each point. The difference in the ares
of cortical representation for Dayl and Day2 was 14.5-30.4% for one stimuls
tion and only 3.9-11.2% for five repetitions, showing that the commonly use

Figure 1. nTMS mapping procedure: 5 sub-sessions in the first mapping day (Dayl) constitute
the whole session, Five coordinates (x, y, z) and MEP-amplitudes in each target spot related to one
node of the grid were averaged (black arrow)

Test-retest reliability of nTMS..

APB day 1 __~““EDC day 1__~®| ADM day-1
A=4/69,0m2: | 625

APB day2 4 EDC day2 4™
=4.04-Cn2 « % A=6.05Cm2.
5 1 '

Figure 2. Muscle corti-
cal representations sta-
bility from Day1 to Day2
(Subj. 2).

approach for presurgical mapping (one stimulation per site) may be_ less applica-
ble for longitudinal studies. Considering the 3D profiles of the cortical represen-
tations, higher similarity was shown for the same muscles’ representations and
their overlaps compared to the representations of different muscles bafsed on t.he
EMD metric, reflecting that the 3D profiles of the cortical repr_esentatlon con_snd-
ering MEP amplitudes in each point may be functionally meaningful al'!d not just
noise as it was regarded before. The obtained results provide further evidence for
the usefulness of the more elaborate metrics such as 3D profiles and the overlaps
between muscle cortical representations when estimating the stability of motor
IMS maps. More detailed results will be presented in the future.
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AunoTauma. peaxupypruyeckoe KapTMpOBAHWE MOTOPHBIX 30H KOPbl C MOMOLLLIO il
raMOHHON TPaHCKPaHMaNnbHOM MarHuTHOW cTumynaumn (HTMC) ABnaeTcA Ha HacTon
MOMEHT AOCTATOMHO PACNPOCTPaHEHHBIM KAMHUYECKUM NOAXOAOM. B aawHoi pabote mul
MCCNeAoBanu CTabunbHOCTE Pa3nuyHbIX napaMeTpoB HTMC KOpPKOBbIX penpe3eHTauinit e
CKONbKMX MbILLIL, PYKK, BKNKOYAR TakMe HOBbie napaMeTpsl kak 3D npodunu TMC kapr u us
Hanokenue. Mpeacrasnenbl pesynbTaTbl AMAOTHOTD MCCNENOBaHWA YETBIPEX 3A0POBLIX M
6posonsues (19-33 roga). Mccnenosanue BkAoUano ABe nosTopHblie TMC ceccun nenoil
[IBUraTeNbHOM KOpb!, NpoBefieHHble ¢ pasiuuei 8 5-10 aueit (Jexsl v lews2). Avanus nponn
AMACS € UCnonb3osaluem paspabotaHHoi nporpammel TMSmap (httpy//tmsmap.ru/). [ns kv
NU4ECTBEHHOI oLeHkK 3D npodmunei ucnonb3osanack MeTpuka Baccepwreiia (earth mover s
distance). MNpeagapuTenbHble pesynsTathl AnA yeTbipex ao6poeonbues nokazanu Gonbuiy
CTabunbHOCTL CTAHAAPTHLIX NOKA3aTenel KapT NpW NATH NOBTOPEHMAX CTUMYNALMK KaKaoh
TOYKM MO CPABHEHMIO C EAWHUYHON CTUMYNALMER. Tak, pasHnLa NNOWanen KOPKOBLIX PErfii:
3EHTAUMIA 19 CeCCUiA NepBoro M BTOporo AHA coctasuna 14.5-30.4% B cnyyae epuHUMHON
nostopexusa u 3.9-11.2% 8 cnyyae natu nosTopeHuin. OTHocuTeNbHO 3D npodnei KopKOBKIX
penpe3enTauuit 6onblasn cxoxects kapT [leHs1 - [exs2 (MeHbwee 3Hayerune EMD) Bbino noki:
3aHO ANA PENPe3eHTaLMiA OHUX WU TEX JKE MBILLLL M WX HANOWEHWI N0 CPABHEHHIO C KOPKOBLIMM
KapTaMK pasnuyHbiX Mbiil, MonyyeHHbie pe3ynsTaTel NOAYEPKUBAIOT BAKHOCTE MCNOAL3ON
HUA AONONHUTENBLHLIX NAPAMETPOB AN OLEHKK CTabunbHOCTH ABMraTensHbix TMC kapt.

Kniouesble cnosa: aguraTentbHas Kopa, HaBUraUMOHHARA TPAHCKPaHWANbHAR MAarHUTHAR CTUMY
naumsn, GYHKUMOHANBHOE KapTUPOBaHKE MO3ra

VISUAL WORD RECOGNITION DIFFERS IN SILENT READING
AND VERB GENERATION TASKS: AN MEG STUDY
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Abstract. Previous studies showed that the brain response to a written word depends
on whether the word is a target of a lexico-semantic task or is only read. Here we aimed
10 examine whether the task that uses the presented word not as the target but a cue
10 produce another word still modifies its recognition process. Using MEG and magnetic
source imaging, we compared the spatio-temporal pattern of the brain responses elicited
by a noun cue when it was read silently, either without an additional task (SR) or with
4 requirement to produce an associated verb (VG). We found that the task demands
penetrated into early (200 - 300 ms) and late (500 -800ms) stages of written word processing
by enhancing the brain response under the VG versus SR condition. The cortical sources
of the early differential response were localized to the bilateral inferior occipito-temporal
and anterior temporal cortices, suggesting elaborate orthographic and lexico-semantic
analysis in the VG task. A late effect was observed in the middle and superior temporal
qyri and the motor representation of articulators bilaterally and can be associated with
enhanced sensorimotor transformations under the VG condition. Overall, our results suggest
that written word processing depends on the task goal while intensified linguistic processing
recruits bilaterally lateralized networks.

Keywords: visual word recognition, top-down modulations, sensorimotor transformation,
speech lateralization, magnetoencephalography (MEG)

Visual word recognition is incorporated in various tasks, from covert reading
to overt association production. Previous studies showed that a task's goal modu-
lates the word recognition process. The brain’s electrical or magnetic response to
a written word differs from around 200 ms after word onset in reading and seman-
tic categorization tasks (Strijkers et al.,, 2011), in reading and semantic decision
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