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Fig.1 The model of multilayer tissues
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Table 1 Tissues optical parameters

Layer n po/mm™! ps/mm™! g
1 1.4 0.02 30 0.93
2 1.4 0. 05 33 0.98
3 1.4 0. 04 53 0.97

R 3 (2) T3 OETE 42U R rh Y A3 ROK: I 9%
B B R ANER 2.
x2 ARRMNRESHOENXR
Table 2 The relationgship of effective detection
depth and the center distance

The center distance of source _
10 15 20 25
and detector/mm

The literature data of
. . 4.4 6.6 8.5 10.4
the effective detection deep/mm

The simulation data of the
6.4 7.8 10.5

al

effective detection deep/mm

The relative error 20% 3% 8% 1%
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The 4th of rats mbrain segmentation
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Fig. 2 The 4th of rats mbrain segmentation
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Table 3 Rats mbrain tissues optical parameters
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Table 4 The relationgship of effective detection depth

and the center distance

The center distance of source
1.8 3.6 5.4 7.2 9
and detector/mm

The effective detection
1 1.8 2.5 3.4 4.3
deep/mm
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Table S The relation ship of the effective dection

deep and the source radius

The radius of source/mm  0.05 0.10 0.15 0.20 0.25

The effective detection
2.40 2.43 2.46 2.50 2.50
deep/mm

Layer n po/mm”! ps/mm”! g
Scalp 1.4 0.019 1 6.6 0.9
Skull 1.4 0.013 6 8.6 0.9
CSF 1.4 0.002 6 0.1 0.9
Gray matter 1.4 0.018 6 11.1 .9
White matter 1.4 0.018 6 11.1 0.9
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Fig. 3 Rat mbrain of before and after edema
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Near Infrared Effective Detection Depth in Mouse Traumatic Brain Edma Model

WANG Xue-na, LI Wei-tao, QIAN Zhi-yu, WANG Xin-zeng

(Department o f Biomedical Engineering ,» College of Automation Engineering , Nanjing University of
Aeronautics and Astronautics , Nanjing 210016, China)

Abstract : In the research of mouse traumatic brain edema, the near infrared spectroscopy effective detection
depth is not clear. Aiming at that problem., Monte Carlo method was used to simulate the photon
distribution in biological tissue. The photon's effective detection depth was calculated from the photon
distribution. The multi-layer model of mouse brain was obtained by the segmentation of MRI. The
advanced value segmentation, narrowband level set were used to segment the scalp, the skull,
cerebrospinal fluid, gray and white matter from the whole brain MRI. This segmentation method does not
depend on templates. The tMCimg software, which is used to simulate the photons’ optical distribution in
complex tissues, was modified to record the photons’ position and the photons’ energy used in the
calculation of the effective detection depth. The effective detection depth was discussed with the different
center distance of source and detector and radius of source. Effective detection depth in tissue is less than
or equal to half of the distance source and detector and it increases with the radius of the source. The
mouse brain edema model was built to verify the simulation. The result is important to the design of source
and detector probe and the detection of the edema region.

Key words: Traumatic brain edema; Monte Carlo; Effective detection depth; Image segmentation





