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An experimental Study for Tumor Detection
by Indocyanine Green with Near-infrared
Topography

Takashi Ohata', Yoshinao Abe",
Tomisato Miura?, and Tatsusuke Sato?

We studied tumor detection by indocyanine green (ICG)
with near-infrared topography in rat experimental tumors:
hepatoma AH109A and osteosarcoma POB102. Time-
intensity curves and topograms after ICG injection were ob-
tained in tumors and surrounding normal tissues. Intensi-
ties in tumors were slowly reduced, and intensities in nor-
mal tissues were rapidly reduced, resulting in positive tu-
mor image in topogram. It is concluded that near-infrared
topography enhanced by ICG is useful for cancer detection.

Research Code No.: 209.9

Key words: Near-infrared topography, Indocyanine green,
Rat experimental tumors, Tumor vessels

Received Dec. 17, 2001, revision accepted Apr. 8, 2002

1) Department of Radiology, Hirosaki University School of Medicine

2) Department of Medical Technology, Hirosaki University School of
Health

BlRIEEKR
T036-8562 ALRITHTERTET 5
%gkigﬁ&s&iﬂm%ﬁmfﬁﬁi

NIPPON ACTA RADIOLOGICA 2002 ; 62 : 284-286

L &I

700~1,300nm D RIED I AL, D EMREE

P S B EFHINZ W S B2 A S BT S W7z
RAREIE AR T 808 LS Ic R 225, RE I~
FENEB— ZNEBEHRED R DRSS FTHET L L S
52, EAHRH B L BB T ABIIAESOE
(Hb) FORFH 24 ) aFHEAICL YIS, il
BCHE L 2 EEBEREIED W THERMN OHbE D ZE LA
Al S, MEEOZLERE T2 LAWHEL 257, =
N TR mEb L7 b 0% R 70—k
Wy, ERRICERERER T OME B S TWBY, £ Y FY
T =¥ ) — ¥ (1ICG) DA AR KWL £ 12 #800nm™ ¥
T, EFIEIC L BIRMHDTETH S, COWRHEFEL
TICGIX G2 & 55 v M EBRIEE OB #47v, F Ok
EFRMEICOWTRE L 7=,

M B LU FHE

KFFEIXTART R B REE R R S 0K & N B %
ERiCBd A488HICHI > Tirbih, MRV 2—F v 12
VEDEERRE PR DAHI00AE, 74 v ¥ ¥ —
7w b 3LOFERE T IEAIEHROPOBIO2 Z L, i
BEDH 2em & % o 7R CHEERE 1T - 72,

WA MRS T 7 ¢ — %l (B A7 1 2 8) EE Rt
W5, 7— 7ML TR, L ARG L To—
TEOWHEENE, Tu—TI3NT 7 43— THiF & e
S, FBNER, SOtERE 8 ARAT10mmHE FE THE 4 x 4 4 51
HRRICEE S, 247 TF— ZPNEITHNI S
(Fig.1). Y6 X 0oL —9 = (780 £ 15nm, 830 +
15nm) Z B4 L, 28 LE5 &b s L Clifgt
L7z, ARZEETIHES L LTEME, o, #EHbIMREE AT
e LTHONEDS, S ROERTIIEHbEEZAL % AT
Lz, &5y FOEBICETESZEZR.LELTTa—-T
EHAE L, ICGHETA0.5, 1.0, LSmg/kgfdE Y7 0 Bk
o845, Fig. 1 IR &RHUEMLIZ BT 5155 OFERF
M2t % 30~605 MIEHHI L, WER] —{E55REEmhig & »R 7

HAERSE S6248 £67




A

| o emission laser probe
' e receiver laser probe
] | ___ detector zone

between probes

Fig. 1 Probes with tumor bearing rat. Inserted photo indicates
schematic diagram of laser probes.
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Fig. 2 Time intensity curves at various tumor regions after ICG
injection.

P: peak value, P/2: half peak value, Ti: time at injection, Te: time
indicating P, Tep: time indicating P/2, Te-Ti: peak time and Tp/2-
Te: half time.

Fig. 3 Typical topogram of AH109A tumor obtained 50 minutes
after ICG injection.
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Fig.4 Relationship between ICG concentration and peak value
in AH109A tumor and normal subcutaneous tissue.
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Table Half-time and peak time at various tumor regions and
normal subcutaneous tissue after injection of ICG.

Half time (sec) * Peak time (sec) *

Central tumor 267.6 £ 50.6 341 +134
Peripheral tumor 188.4 + 36.3 34.8 +10.9
Surrounding normal tissue 128.2 + 30.8 298+ 94
Normal subcutaneous tissue  135.1 + 17.3 314 £13.0

*: Average + S.D
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