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lntroduction: Functional magnetic resonance imaglng (fMRI) is a promislng tool for the mapping of the sensorimotor cortex suitable 
for the assessment of a large variety of neurological and neurosurgical indications. Active motor paradigms such as finger-to-thumb or 
foot tapping are not appropriate for the functional assessment of the sensorimotor network in case of paretic or plegic extremities. 
The aim of the study was to map In detail the cerebralstructures that exhlbited changes of the BOLD (blood oxygenation level 
dependent) response du ring vibrotactlle stimulation (VTS) for the appllcation in SCI patients. 

Materials and methods: 40 Patients with SCI and tfand musdes motor activity with at least grade 1 will be recruited for this single 
blinded, randomized study. They will be divided In two equal sized groups, verum and sham group. MGS will be applied on the paretic 
hand(s) daily for 60 min before the stan_dard rehabilitation training over three weeks. The hand motor and sensory functions will be 
evaluated with Wolf Motor Functlon test, Fugl-Meyer Assessment score, Nine hole peg test, and Semmes-Weinsteln monofilaments. 
Single and paired-pulse transcranial magnetlc stlmulatlon (TMS) will be applied to follow the corticospinal excitabillty changes over the 
treatment period. Further, functional magnetic resonance imaging (fMRI) will be conducted to assess the cortical brain reorganization 
changes after the treatment. Effects of VTS will be compared to control group receiving sham stimulation. 
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Subcortlcal structures 
1. BIiaterai Thalamus (somatosensorlsche Kerne), kontralateral Nucleus
lentlformls
2. Bilateral Nucleus caudatus
Modulation of 
Default Mode Network 
(DMN): 

1. Bilateral 52 (parietal Inferior), contralateral
temporal superlor
2. Bilateral Cerebellum (Culmen, Decllve)

3. Contralateral SM1, bilat:enl parietal superior

4. BIiaterai Gyrus clngull anterlor und posterlor
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Results: The contrast vibrotactile stimulation versus baseline (no stimulation) revealed activation within the secondary somatosensory 
cortex S2, the inferior parietal lobule (BA 39 contralaterally, 40 and 43 bilateralty), the superior parietal lobule (precuneus, BA 5 and 7 
bilaterally with a domlnance of the left side), the anteriorand posterior cingular gyrus (BA 23, 24, 29, and 31 bilaterally), and the left 
posterior insula (BA 13). Additional activation was observed bilaterally within the thalamus and caudate nucleus as weil as the anterior 
(culmen) and posterior (declive) cerebeliar lobe. Activarion withln the thalamus included the pulvinar, the lateral dorsal nucleus, the 
lateral posterior nucleus, the midline nucleus, the ventral posterior lateral nucleus, the ventral posterior medial nucleus, and the ventral 
lateral nucleus. Contralaterally to the stimulated foot, responses within the primary sensorimotor cortex including the pre- and 
postcentral gyrus (SMl; BA 1, 2, 3a, 3b, 4) and the lentiform nucleus were seen (see Table 1, Fig. 2). 
Concluslon/Discussion: VTS applied to the sole of the foot elicits a wide network of cortical sensorimotor centers, especially of the 
proprioceptive sysem that should raise the motor cortical excitability in the cortex corresponding to the injured spinal tracts so that motor 
commend should be easier conducted. The expected conditional effect of WAES should make subsequent physiotherapy more effective. 
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