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Energy Distribution Analysis of Laser Transport in Biological
Tissue for Laser-Induced Interstitial Thermotherapy

JIANG Shi-chen, ZHANG Xue-xue

(Department of Thermal Engineering, Tsinghua University, Beijing 100084, China)

Abstract A Monte Carlo model was developed to simulate laser energy transport in biological tissues photon-
number-independently and mesh-independently for laser-induced interstitial thermotherapy (LITT). In addition,
laser transport characters in human liver tissue and prostate tissue at 1064 nm and 850 nm as well as its main
influential factors were analyzed based on the present model. The numerical results showed that the energy

deposition depended paramountly on penetration depth in radial direction and on both penetration depth and active

emission length in axial direction.
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Fig.1 Schematic diagram of LITT
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Table 1 Optial properties and penetration depths

of human liver tissue and prostate

w/mm ! p/mm™t g lg/mm
Liver tissue at 1064 nm 0.03 15 0.93 3.2
Liver tissue at 850 nm 0. 03 20 0.95 3.3
Prostate tissue at 1064 nm 0. 03 8 0. 95 5.1
Prostate tissue at 850 nm 0. 06 10 0. 94 2.9
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Table 2 Results comparison with others simulations

Source R, T,
van de Hulst, 1980 0.09739 0. 66096
Wang et al. , 1995 0.09734 0. 66096
Prahl et al. , 1989 0.09711 0.66159
Present model 0.09747 0. 66052
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Fig. 2 Absorbed energy distribution with radial distance
(a) and axial distance (b) for liver and prostate

tissue at 1064 nm and 850 nm respectively
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Fig.3 Absorbed energy distribution with dimensionless
radial distance for liver and prostate tissue at

1064 nm and 850 nm respectively
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Fig. 4 Absorbed energy distribution with dimensionless axial

distance for liver tissue at different active emission lengths
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