Observation of brain tumor for the discrimination
using a confocal laser scanning microscope
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Observation of Brain Tumor for the Discrimination
Using a Confocal Laser Scanning Microscope

Kotaro Tocano,” Takeshi YoNEyama,”™ Jun-ichiro Hamapa,”™™ Yutaka Hayasut ™
Mitsutoshi NakaDpA, ™™ Tetsuyou WaTanaBe,”™ Hiroyuki Kacawa™

Abstract During surgery to remove a brain tumor it is important to discriminate normal tissue from
cancerous tissue. Here we report a method to identify tumor tissue using a confocal microscope with laser
illumination. The confocal microscope has several useful qualities for this work: it has high resolution and can also
reject light that is not from the focal plane. The microscope was set up with an illumination laser of wavelength
405 nm and a red fluorescence filter at wavelength 610-680 nm in front of the CCD camera. This arrangement
attenuated the direct light of the laser to increase the contrast in the fluorescence image. The field of view of the
microscope was about 100 #um square with a %40 objective. Before surgery, the patient drank a solution
containing 5-ALA which induces formation of fluorescent porphyrins in tumors of type glioblastoma. Tissue
samples taken during surgery were put onto the microscope stage. CCD images were obtained and it was found
that tumor tissue emitted more red light and could be visually distinguished from normal tissue in the images. To
quantify the difference, the intensity of all red pixels was added to form a total intensity in several images. The
CCD red response to tumor tissue was found to be more than 2 times the response to normal tissue. We conclude

that the confocal microscope method can distinguish tumor tissue at distance scale 100 um.
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Fig.1 Apparatus of confocal microscope.

A5 (ANDOR/LucaS658M) DML~ ETA 9. S b
12, HE610nm-680nm DNy K827 4 L FIZ LDk
BHDOANEAL, W LKA CCD A A FTHRIEEN
5. BIZ2EROREICIE PC RUEEIREY 7 o 2T
(ANDOR/Solis) # v 4. %8, CCD # X J DXt
FT-13 496 x 658 pixel (1 pixel iZ 10um®) Tdhh, 40 1%
DY L v X E M EE, BIEERIEHE 1250 um #
1645 um OB THBL I ENTE A, BBEERIRL
R I

2-2 BEHR
HEMBHBBETED L) REBEIBLN D RIEDRL,
TEEHE L EF RO BIMEOE LT -0, HE
MBS Z O OBREL1T- 7. SHBEN%RE
LT, 5-ALA {24 % PDD #fIH L CHIBr s 17- GBM F
Witk & 720 e8I L7 GBM BE OBl o+
»oH,

(1) WyREIGEMEL, BEEMASTHL EHEL

724
(2) FREFELIEETET, TERETD S &K
L 72 &R 43

D2EWATEIY 5. LE, Th S0 R FRERRK
s, FEREBHENHT L, FREILEFREHBIIONT,
MR O AV 10 T B MR R OB T, R
BRI BB OFEI R SN, FERERI RSN
HBOFEIIRD ONhh ol BBOLOKRES FRE
Hr 2 ZNES 10um YL, 254 F795 20
TTBEHRBZER LS. 254 FF5 AT -TWS
HREOKEZZ4mm* BETH L. IO F W, 3t
BERBMEIC L > THENEBEL T O L2 O BB LT
V, CCD # 25 CHE MBI L 2BIEEELIEL
7o, FWERLZLIBETIHIT-TEY, BEEIEEEDL
LOREZ FNFI Case A-C &£ LT Case Z& 7072,
FK1LIZENEFND Case TER LI-RAB OB E, FHHBT



(64) HERETSE 50%1%5 (201242 H)

®1 % Case TORE L FIBEEOHK

Table 1 Number of specimens and pictures in

each case.
(a)Red

Specimen Picture Total
Case A 1 36 36
Case B 2 10 20
Case C 3 10 30

(b)Not Red

Specimen Picture Total
Case A 1 36 36
Case B 2 10 20
Case C 3 10 30
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Fig.2 Example of observation pictures by confocal microscope in each case.
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Fig. 3 Histogram in each part.
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Table 2 Fluorescent intensity mean
in each part.

a(AU) B(AU.)
Red A 510.35 4.00
Red B 513.64 7.29
Red C 511.19 4.84
Not Red 508.31 1.96
Dark 506.35 0.00
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Fig. 4 Fluorescent intensity of mean in each part.
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