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5-Aminolevulinic Acid(5-ALA), a tumor-marker with fluorescence, is used for assisting in
tra-operative detection of brain tumor and its boundaries. The observation of fluorescence
is subjective, non-quantitative now. In this paper, technique to develop precise measureme
nt system that detects fluorescence of local portion and tumor identification method to jud
ge whether it is tumor portion are described. The device for detection that joined the cyl
inder with slit to the optical fiber was designed, made for improvement of the spatial reso
lution of the device that detects local portion, and the evaluation experiment was conducte
d. Consequently, the spatial resolution of the sensing device has improved. The tumor ide
ntification method showed a useful result for the quantitative evaluation of a tumor tissue
by analyzing the spectrum data acquired from the tumor sample.
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Fig.2 Evaluation experiment method of
influence that change in angle gives spatial

resolution
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Table.1 The gradient of sample against the

horizontal direction and spatial resolution

angle[°] 0 5 110]15] 20
Monochrome | resolutionlmm|| 0.7 | 0.6] 0.6] 0.6] 0.6
paper anglel°] 251 30| 35| 40
resolutionlmm|| 0.6 | 0.6] 0.6] 0.6
anglel®] 0 5 10] 151 20
resolutionmm|] 0.8 [ 0.7] 0.9] 0.8] 0.7
anglol’] % | 30 | 35| 40
resolution/mm]| 0.7 | 0.7] 0.8] 1.1

Phantom

Table.2 Signal intensity and standard
deviationin the wavelength 465[nm] ,531[nml]
and 636[nm]

465nmla.u.] | 531nmla.u.] | 636nmla.u.]

Dark #1 11303 6784 33466
Dark #2 11448 6790 36971
Lighting #1] 11268 6706 35587
Lighting #2] 10569 6944 34358
average 11147 6806 35096
stdev 393.09 99.48 1522.3
stdev/iaveragd 0.03526 0.01462 0.04339
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Fig.3 Algorithm to extract feature of
5-ALA-induced fluorescen
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Fig.5 Spectra from margin tissues
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Fig.6 Spectra from non-tumor tissues
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Table.3 Result of MRI

discriminated
fact tumor margin | non-tumor total
tumor [%] |20 [90.91] 2 [9.1]] o [0.0] |22 [100.0]
margin [%] |18 [69.2]] 7 [26.9]] 1 [3.85]] 26 [100.0]
non-tumor [%] 6 [25.0]] 5 [20.8]] 13 [54.2] | 24 [100.0]
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Table.4 Result of discrimination using Xi, Xz ,



X3, X4 andXs

discriminated

fact tumor margin | non-tumor total

tumor [%] |20 [90.9]] 2 [9.1]] o T[o.0] | 22 [100.0]

margin [%]] 5 [19.2] 18 [69.2]] 3 [11.5] |26 [100.0]

non-tumor [%| 0 [0.0] | 3 [12.5]] 21 [87.5] | 24 [100.0]
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Table.6 Result of MRI and discrimination
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Table. 5 Effect of additional parameter in

discrimination
Pin’ Pout:0'05 Pin’ Pout:O'2
turn |parameter P |parameter P
1 X2 2E-12 X2 2E-10
2 X4 0.0002 X4 0.0001
3 X1 1E-04 X1 0.1399
4 X5 0.0211 X5 0.0194
5 X X X3 0.1886
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MRI

fact tumor |non-tumor| total
tumor [47[97.9]] 1[2.1] ]481100.0]
non-tumor| 11 [45.8]] 13 [54.2] |24 1100.0]

1scriminated

fact tumor |non-tumor| total
tumor [45[93.8]] 3[6.3] [481100.0]
non-tumor| 3 [12.5] | 21 [87.5] |24 1100.0]

Table.7 Result of discrimination using X1,

X2, X3, X4 andX5
P,,, P,.+~0.05~0.5
turn [parameter F P
1 X2 144.164 | 1.638E-17
2 X4 20.0221 | 2.991E-05
3 X5 8.47683 | 0.0048603
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