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Introduction Results

Diffuse optlFaI 'maging ([_)OI) ASSES5€ES the vascular  -metabolic response by .de.tectlng changes in cortica | | GLM-based analysis revealed a functional activation  during both finger tapping and vibrotactile stimula tion.
nemodynamics. DOl is non-invasive ar.ld réquirers no € - xposure 1o radl.atlon, magnetic T'EIdS orcontrasta  gents. Itis The tapping response is located anterior to the cen  tral gyrus, both somatosensory responses are located posterior to
portable and allows a flexible handling in a clinic al diagnostic, prognostic and rehabilitative enviro  nment. the central gyrus, with the 1st finger response pos itioned inferior to the 5th finger activation. The actual distance
While limited spatial resolution is considered the major me thodological shortcoming it has been shown recently that between the three activated brain areas (10 mm) allo  ws an estimation of our optical image resolution

retinotopic activations to eccentric stimuli can be diffe rentiated in human visual cortex [1]. Here we Investig ate

whether high resolution DOI is applicable to somato topic representations and whether somatosensory areas can be apping 15 finger

functionally differentiated from the precentral moto I representations. " D1

Methods

Stimulation Procedure:

The 1st finger and the 5 th finger of the left hand were vibro-tactilly stimulat ed (10 blocks, pseudo-random stimulus
order, stimulus duration 4 s, seperated by baseline p eriods of 16 s — 24 s).

Prior to vibro-tactile stimulation, each subject pe rformed a self-paced finger tapping of the left han d (10 repetitions,
same block design).

Imaging Setup:

30 optical fibers were arranged over the right peri  -central area in a rectangular grid. 900 (30 source s x 30 detectors)
simultaneous optical data channels at a rate of 1,9 Hz using the DYNOT 232 optical tomography imager (N IRX
Medical Technologies, NY, USA) were acquired.

Anatomical MRI scans were recorded for all subjects with fiducial markers placed at the corner position s of the
optical fiber array.
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Figure 3 Activation maps for three conditions and two Hb states overlaid on
cortical anatomy. Plotted are the t-values obtained from the GLM calculation,
which were consistently thresholded within each Hb state (HbO: t > 0.5;

1.6 —-1.6 —-1.53 HbR: t > -2.0).

-3.2 -2:3 248 Figure 2 Activation maps for finger tapping and vibrotactile finger
E E] o stimulation. First column: individual cortical anatomy of the 4 subjects (S1-
- ® ® ® ©® i:_:':i S4). Circles represent the positions of the fiducial marks. These allow
: e e 0 606 o > locating the cortical area covered by the optical array. The array covers the
: 7.3 3.7 1.7 : pre- and postcentral gyrus. Precentral gyrus is denoted with a green dotted
» e eoee ' e line. HbR T-maps for finger tapping (pink) and vibrotactile stimulation of 1st
"r;_:m-:-l e ® 9 @ fingertapping vibrotactile stimulation g (blue) and 5th (red) finger, respectively, were superimposed on the
10 ® 0 ® @ -9 39823 — anatomical image. Middle column: Magnified section of the probe array with
- oo e e® e ”H””H ' ' underlying anatomical structures and thresholded T-values.
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Figure 1 Experimental design. (a) Subjects wore an open scaffolding fiber optic holder. Optical fibers were individually spring loaded to maintain a mild constant pressure _ _ . _ _ _ _ _ _ _ _ _
onto the skin to provide stable optical contact. (b). The optical probes form a rectangular array of 30 fibers with inter-optode distance of ~0.75cm. (c) After NIRS acquisition, Our results show that dlfoSG-OptICBJ hlgh—denS|ty Imaging IS able to localize and discern somatotopic activation to
sul;jec;s receilved an Ianatomical MR scan with fiducial marks positioned at the corner of the probe array. (d) Subjects underwent two separate sessions, a finger tapping task vibrotactile stimulation of different fingers. AS ex pected by homuncular organisation of the somatosenso ry cortex the
and vibrotactile stimulation. _ _ _ _ _ _ _ _ _
hemodynamic response to vibrotactile stimulation of the 1st finger was localized more inferior compared to the 5th
_ finger. Both were detected posterior to motor activ ation. Mapping onto the individual's anatomy indica tes pre-central
Image Reconstruction: . . . . .
o | _ _ _ | motor activity and post-central somatosensory respon ses. These findings are in good agreement with fMRI studies that
Volumetric image time series of oxy- and de-oxy-hemo  globin concentration changes were reconstructed usi ng the . . . . . . .
| _ | | _ _ | _ have investigated the human somatosensory system [3- 5] and prove that functional optical technigues can yield high-
approach described in [2]. The reconstruction algor ithm employs the relative difference-method for inv erting the . . . . . . . o
resolution maps of functional cortical anatomy. We estimate the achievable separation of functional ac  tivation of our

Image operator, which is obtained from finite-eleme nt-method (FEM) solving of the diffusion equation o n an

_ technique to be better than 10 mm.
anatomical head model.
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resulting image maps were then projected ontothea  natomical data.



