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Fig. 1 Diffuse reflectance spectra of normal human bladder /
mucosa/submucosa tissues in spectral range from 400 (Rsto/ Rezs) 2h 98 4%, 3 h
to 600 nm 95.5%, 4 h 93 1%, 5 h
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Fig. 2 Diffuse reflectance spectra of superficial human bladder (Rsa0/ Rss) 10. 4% ,
cancer mucosa/submucosa tissues in spectral range from
400 to 600 nm /
1: 2h; 2: 3h; 3: 4 h; 4: 5 h i,
Tablel Mean reflectance spectral ratio Res/ Rsrs of surgically /
excised normal bladder mucosa/ submucosa tissue and , /
superficial bladder cancer mucosa/ submucosa tissue ,
from 9 patients within 2, 3, 4and 5 h of tissuere- (Rsao/ Rss)
moval
Tissue type N Period of Mean
P tissue removal/ h Rsao/ Rs7s/ % 3
Normal bladder mucosa 9 2 111
3 107 400 600 nm, /
4 loa 415, 542, 577 nm
5 102 /
Superficial bladder 9 2 98 4 '
cancer mucosa 3 o5 5 (R‘340/ R‘375) 2 h 111%, 3 h
4 93 1 107 %, 4 h 104%, 5 h 102 %,
5 91 6 /
(Rsao/ Rezs) 2h 98 4%, 3 h
95 5%, 4 h 931%,5h
, / 91 6%, /
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Abgract A low-cost , fast , and noninvasve method for early diagnossof malignant lesons of mucosa tissue based on diff use re-
flectance spectra was applied in the study of the optical biopsy of superficial human bladder cancer. In the present paper , differ-
ential diagnosisof superficial human bladder cancer was studied usi ng the diff use reflectance spectral ratio (Rsso/ Rszs) of the oxy-
genated hemoglobin absorption bands at 540 and 575 nm in vitro. Diffuse reflectance spectra for mucosa/ submucosa tissues of
normal bladder and superficial bladder cancer were measured usng a spectrophotometer with an integrating sphere attachment.
The results of measurement showed that there were three the diff use reflectance spectral dips at 415, 542 and 577 nm respective-
ly for mucosa/ submucosa tissues of normal bladder and superficial bladder cancer in the spectral range from 400 to 600 nm. The
mean diff use reflectance spectral ratio (Rswo/ Rsrs) of norma bladder mucosa/ submucosa tissue decreased dowly with time in-
crease ater surgica excison, and the mean diff use reflectance spectral ratio (Rsswo/ Rss) of superficia bladder cancer mucosa/
submucosa tissue al so decreased dowly with time increasng ater surgical excison. The mean diff use reflectance spectral ratios
(Rss0/ Rs7s) of normal bladder mucosa/ submucosa tissue were 111 %, 107 %, 104 % and 102 % after 2, 3, 4 and 5 h after surgi-
cal excison respectively, and those of superficia bladder cancer mucosa/ submucosa tissue were 98 4%, 95 5%, 93 1% and
91 6% after 2, 3,4 and 5 h ater surgical excison respectively. There were significant differences in mean diff use reflectance
spectral ratio (Rsaw/ Rss) for mucosal submucosa tissues between normal bladder and superficial bladder cancer after 2, 3, 4 and
5 h after surgical excision respectively (p<0. 05) . Differencesin mean diff use reflectance spectral ratio (Rsw/ Rss) for mucosa/
submucosa tissues between normal bladder and superficial bladder cancer were 12 6 %, 11. 5%, 10. 9% and 10. 4 % &fter 2, 3, 4
and 5 h after surgical excison respectively. It isobvious that pathological changesin bladder mucosa/ submucosa ti ssues induced
changes in the component and structure of the tissues, and especialy quantitative changes in oxyhemoglobin and de-oxyhemoglo-
bin of tissues obvioudy. Conclusion of the study provides a new method that can be applied to rapid, low-cost and noninvasive
optical biopsy of superficial bladder cancer.

Keywords Superficial bladder cancer diagnosis; Diff use reflectance spectroscopy ; Diff use reflectance spectral ratio (Rsawo/ Rss) ;
Hemoglobin absorption peaks
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