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imaging of the human sensorimotor cortex

PURP@SE: Funcienal diagnes:s ef the sensermeter cesiex 1s of increasing impermnee for

the pianning ef neuresurgical inte-ventien in patients with ira.n tumer or fer the planning or
menitering Jf pesistreke rehamliatien. Within these patients. active meter pa-adigms such
as finger-te-thumis tapping eor fist clenching are eften difficull te perfarm Because af severe
mets; esfigits Therefoere, saraéigms. which de net neas the cellaberalien ef the salient
under Investigation are needed The am ef the study was te impiement a vieretaciule
stimuiatien paradigm within the MR envirenment and te cempare the resuits weth the finger-
te-thumk-lapsine paradigm

METH®®S: 18 heakhy. righi-handed male velunteers perfermed a finger-te-thumu-lapping
paradigm with the night hand In a secenc expermental run. the suisject’'s paim eof the nigat
hand was vibrated with @ pneumztic vibretactie shimulus preduced by a self develapesd MR
cempatinie vLEtratien device Frier te the secend measurement. we perfermes 3 test
visratien proeesure with a 5@ Hz visretactile stimitius te the right hand saim and the tenic
vieratery reflex (TVR) in the selies of the ferearm flexers. the thenar and the hymwethenar
muscles wes constantly elicited which was recerded by EMG The vierahen device is based
on a duai menmwrane pump v driven by an BC meter (12 V. 100 W max. 6808 rgm) whiCh
BUMPS ar in @ (atex tube This tebe was fixed ente the paim of the nght hand abeve the
pasic jeints of the tingers [ - V

All experiments were perfermec. en 8 1.5 Tesla MR scanner (Magnetem Visian. Sismans.
Erlangen Gemmany) using a cireular pelarised head cell with a field of view of 250 mm T2°
weighted 1mages were edtained with a single shet esheplanar imaging (E®I} seguence
(TR/TE/: 8.98me/68ms/88 meinx 128x12K. acquisitien time 8 sec) This seskuence: is

. asle (@ acqurre simultaneeusly 35 transversal stices parallel ie the AC-®C ne cevering the

whele »rain TFhe resuliing vexe) size was 195 mm x 195 mm x 3.8 mm In erder tc
minimise mMet:en artefacts. @ heme made fixation device was used

Pest-precessing wes dene offtire en a dual Pentium | cemputer warkstalion with sefiware
SPNM28 [1] A staustical parameirc activatien map was caiculaled fer the wheie susject
group 2s wel as Single sudjec: analysis was serfermed using a » vaiue of $ 081 and a
cluster size ¢f 4 Bala preeessing nciuded metien cerrechen, nermalisaten and irans-
farmatien of the data inie the Talairach spase. spatia! smeething with 2 Gaufd filter (FWHM

“12x12x12 mm’. & nigh pass filter {cut-off 8.8001 Hz) and a lew pass filter (cut-2ff 8 1 Hz) for

elimnatien of respiration ané limJer pulsatien relates mei.an artefacts
RESULTS: Group analysis ever the 10 sulmects shews

o Fer the finger-te-thume parad.gm (FTP) m eentralateral eecucal brain actvity within Gyrus:

preeeniralis (G®rC. MI) Gyns pesicentralis (GReC. Si). Lebwulus parietalis infener (L™
Stl). Gyrus Ffrentalts medius (GFd) and Gyrus cingui (GC). Ipsilateral Brain activation
ceul¢ se detected within LP. GPeC GPrC and LPs.

o For the vieration paradigr « (VPB) 2 similar srain sctivatien paitern set's be elicited
Centraiateral G®rC. GPeC. LP:. GC. Gyrus temperdiis supener (GTs) [psilateral LR
LPs Gyrus eemperals medius (GTm},

;C@NCLUSI@N:_ @usr resuits hels premise isr ithe application ef the sneumatic
visreiactile stimulus fer the functienai diagnesis ef the senserimeisr ceriex in
patienis with srain tumer fer the planmng of the neuresurgicai interventien er in
aatients with meter deficits {@r (nstance in strake or spinal cord injury. A pneumatic
visretactile stmulus can se leas 2asily 1nie the magnet cf the MR scanner. Further
it can b2 appiiled eastly te each site of the bedy. Because the flexible plastic tube
can @se easily attached with velcre sirap Wisasvaniage of eur system at the
mement 1s the net yet exactly defined vieratien amplivde because eof the
cempressisility of the air. Further studes are naeded to eptimize the pneumatic
vieretactile. stimuijus fer functienal diacnesis ef the Brain an te define precisely
visratien é¢isplacement
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