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Differential diagnosis with optical properties of human bladder cancer and bladder tissuesat Ar ™ laser irradiation in
vitro WEI Huagjiang® XINGDa'® WU Guoyong® LU Jianjun®. (1. Institute of Laser Life Science, South China
Normal University Guangzhou 510631, China; 2. First Affiliated Hospital of Zhongshan University, Guangzhou
510631, China)

Abgtract : Objective Differences of optica properties of human bladder cancer and human norma bladder tissuesat 476.5, 488, 496.
5 and 514.5 nm Ar " laser and their linearly polarized laser irradiation were studied. Methods A double-integrating gpheres system , bar
dc principle of measuring technology of light radiation and biologica tissuesopticd modd were used for the study. Results There were
a very dgnificant differencesfor the tota attenuation coeficients, abrption codficents, scattering coefficients, mean cosne of scatter-
ing, penetration depth and refractive index for both human bladder cancer and human norma bladder tissues at each of four wavelengths
of Ar” laser and their linearly polarized laser irradiation ( P<0.01) . By usng Kubeka Munk two-flux modd , there were d very sg-
nificant differences for absrption coefficients, scattering coefficents, tota attenuation codficients, and efective attenuation coefficients
for both human bladder cancer and normal bladder tissues at each of four wavelengthsof Ar™ laser and their linearly polarized laser ( P <
0.01). Conclusion The resultsimply that it islikdy an efective method for differentid diagnosisof pathologica bladder tissues by us-
ing a double-integrating- gpheres system , basc principle of measuring technology of light radiation, and Kube ka- Munk two-flux mode by
determining differences of optica propertiesof human bladder cancer and norma bladder tissuesin vitro at 476.5, 488 , 496.5 and 514.
5 nm laser wavelengths.
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Kubel ka- M unk
1 KubelkarMunk two-flux model Ar’*

A/ nm Aa/cm™* S/ cm™? E/cm™?! Egi/ cm™?t A*wlemt S*/em?t E*/cm™?! E*g/cm?
476.5 42.3+0.25 8.23+0.04 50.5+0.32 49.9+0.30 37.6+0.22 8.95+0.03 46.6+0.25 45.7%0.24
488.0 41.3+0.24 8.15+0.04 49.5+0.29 48.8+0.28 38.6+0.23 10.6+£0.05 49.2+0.30 48.1+0.28
496.5 40.8+0.23 6.39+0.02 47.2+0.27 46.8+0.26 37.4+£0.22 13.0+0.07 50.4+£0.31 48.7+0.28
514.5 41.7+0.24 6.98+£0.03 48.7+0.28 48.2+0.28 37.5+£0.22 10.3+0.05 47.8%+0.24 46.7£0.26

2 Kubeka-Munk twoflux mode Ar®

A/ nm Aw/cm S/ cm™? E/cm ™t Egt/ cm ™t A*wlem ' S*/em E*/cm?! E *g/cm?
476.5 11.1+0.07 12.8+0.11 23.9+0.22 20.2+0.15 14.6+0.13 11.3+0.07 25.9+0.24 23.3+£0.21
488.0 11.9+0.08 11.3+0.07 23.2+0.21 20.3+0.15 11.8+0.08 11.7+0.08 23.5+0.21 20.4+0.15
496.5 8.17%£0.05 13.4+0.12 21.6+0.18 16.9+0.08 10.6+0.06 13.6+0.12 24.2+0.22 20.0+£0.14
514.5 7.26£0.04 11.9+0.08 19.2+0.15 15.0%+0.09 7.16+£0.04 17.9+0.09 25.1+£0.23 17.5+0.09

3 4 Ar*
A/ nm Mdcm ! Mdem ! Mdem? g d/cm n
476.5 491+11.3 21.2+0.18 470+10.8 0.962 £0.059 0.0201 £0.0013 1.59+0.03
488.0 422 +10.2 20.7+0.17 401 +9.87 0.956 £0.056 0.0205 £0.0014 1.52+0.03
496.5 368 +£10.2 20.4+0.17 348 +£8.91 0.956 +£0.056 0.0214 £0.0015 1.51+0.03
514.5 351+10.1 20.9+0.17 330+8.34 0.951 +0.054 0.0207 £0.0014 1.48+0.02
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4 Ar*
A/ nm M¢/cm? M4ilcm? Mecm?t d d'/cm n
476.5 467 +£10.9 18.8+0.15 448 +9.56 0.959 +£0.058 0.0218 £0.0016 1.61+0.03
488.0 412+9.23 19.3+0.17 393+8.93 0.948 £0.051 0.0209 £0.0014 1.55+0.03
496.5 345+8.22 18.7+0.15 326+8.25 0.928 £0.045 0.0206 £0.0013 1.53+0.03
514.5 321+8.13 18.8+0.15 302+7.61 0.934 £0.047 0.0214 £0.0015 1.49+0.02
5 4 Ar*
A/ nm Mdem ?t Mdcem ! Mdem? g d/cm n
476.5 78.9+0.312 5.55+0.23 73.4+0.227 0.742 £0.037 0.0495 +£0.0025 1.40+0.02
488.0 70.6+0.219 5.95+0.25 64.7+0.219 0.737£0.032 0.0494 £0.0025 1.38+0.01
496.5 60.7+£0.213 4.09+£0.17 56.6£0.218 0.660£0.028 0.0591 £0.0031 1.43+£0.02
514.5 51.6+0.217 3.63+0.14 48.0+0.154 0.644 £0.023 0.0666 +0.0045 1.39+0.01
4 Ar”*
A/ nm M{/cm? Milcm ! Malcm™?t d d'/cm il
476.5 73.8+0.282 7.30%£0.35 66.5+0.228 0.737+£0.032 0.0429 £0.0019 1.44+0.02
488.0 64.9+0.233 5.90+0.24 59.0+0.223 0.702+£0.030 0.0491 £0.0024 1.41+0.02
496.5 55.6+0.181 5.30%£0.21 50.3+0.212 0.604 £0.025 0.0499 £ 0.0026 1.42+0.02
514.5 47.8+0.173 3.58+0.12 44.2 +0.146 0.581 +0.023 0.0649 £0.0041 1.43+0.02
1 2 , Kubel kar Munk (321/cm™* 467/cm™ ') (47.8/cm™t 73.8/
4 Ar* cm™ ), (P
<0.01)
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