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Introduction: Imaging of tissue with near-
infrared DOT is emerging as a practicable
method to map hemoglobin concentrations
within tissue for breast cancer detection. The
accurate recovery of Iimages by using
numerical modeling requires an effective
Image reconstruction method. We Illustrate a
comparison between two widely used
reconstruction methods (Born approximation
[1,2] and NIRFAST [3,4]) using finite element
modeling in COMSOL for 3D forward data
generation.
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Figure 1. (a) Geometry. (b) Simulated fluance of one source.
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Computational Methods: A 3D model was
using Helmholtz

defined In COMSOL
Equation In the frequency domain [5] with
proper boundary conditions, subdomains,
and mesh size as shown In Fig. 1.
COMSOL's Helmholtz Equation Is expressed
as :

V.(—cVu) +au=t

where “u” Is the photon density, "¢’ Is the
IS the
absorption coefficient, and “f" is the source
term. A cylinder was employed in COMSOL

diffusion coefficient (isotropic), "a

to simulate the semi-infinite breast model
(Fig. 1.a). Nine light sources and fourteen

optical detectors were utilized to estimate the
fluence. The extracted fluence from our
COMSOL model was employed to map the
absorption coefficient using iImage
reconstruction methods.

Results: A comparison between two
DOT image reconstruction methods is
presented in the following two graphs
and table:
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Figure 4 Born
Approx., (a & ¢), . D
and NIRFAST, (b)

and (d). Target
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a) Maxamum Reconstructed "mua" Value for
Diaffrent Tumor Sizes
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b) Maxamum Reconstructed "mua" Value for
Daffrent Tumor Depths
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Conclusions: For large targets, both methods
provide similar results. However, for smaller
targets Born Appr. provides better contrast.

Table 1.

% of the max
reconstructed “mua”
value to true value, 0.2
cm-1.For (a) different
target sizes.

(b) different target
depths.
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