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OCT is an optical technique providing 3D high resolution
images up to several hundreds of microns in depth in biological tissue [4]. This technique avoids
cutting, mounting or staining and greatly reduces deformations in the tissue. OCT detects
differences in refractive index between tissues types, e.g. cell bodies and myelinated fibers.
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Fixed temporal lobe samples were used for this study. DW-MRI data Fig. 2: ODF reconstructions for A: 1 visible fiber direction, B: 2 visible fiber directions and C: no visible fiber.

was acquired on a 4.7T small-bore Bruker system with a solenoid coil (300 pm resolution, 2 low- . . L. . . . A
b images, 20 DW images with b—4028, TE—28ms, TR=320ms, FA—180°). A tensor was fit to The figure shows the ODF for different study cases (A: 1 fiber orientation visible, B: 2 fiber

orientations, C: no visible fiber) for different window sizes (1mm typical in vivo resolution, 300

um typical ex vivo resolution and 150um). The colored circles represent the cut-off frequency
of the low-pass filter.

the data at every voxel and the primary eigenvector of the tensor was extracted for comparison
with the maxima of the OCT-derived ODFs. The samples were then sectioned to collect 50
um thick slices for histological staining. The remaining flat-faced tissue block was imaged with

OCT.

Fig. 1A shows the MIP of the OCT imaging in a gyrus in the
isocortex, where the fibers are clearly visible. Fig. 1B shows the gallyas stain slice of a similar
tissue sample, where the fibers are stained in dark.
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Fig. 1. A: MIP of the OCT data on part of isocortex sample, B: Gallyas stain on a similar sample.
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The in-plane fiber orientations in the isocortex sample are computed using a windowed Fourier Fig. 3: Preferential direction of the fibers for various regions of interest assessed by the Fourier analysis of the
. . . . . . . . MIP i | T.
analysis on the MIP images. The process of estimating the Orientation Density Functions (ODF) image obtained by OC

s described in the following diagram.

OCT can image individual fibers, which allows the visualization of complex structures (crossing
fibers, kissing fibers, grid...)
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Fig. 4: A: Average Intensity Projection of OCT data and B: corresponding Nissl stain of part of isocortex.
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1. Cytoarchitecture of cortex imaged by Optical Coherence Tomography, poster 3639
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