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Thallium-201 Chloride SPECT for the Patients with Brain Tumors
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Thallium-201 chloride (2'T1), has been used to differentiate low and high-grade gliomas, to
identify residual astrocytoma and to detect metastatic brain tumors, because its positive uptake
accurately reflects degree of malignancy. We have studied the clinical usefulness of 2'T1 SPECT in
patients with brain tumors. The study group consisted of 3 glioblastomas, 2 low grade astrocytomas
and one germinoma, a malignant lymphoma, a metastatic brain tumor and a recurrent gemistocytic
astrocytoma. We evaluated the uptake of 21Tl by using SPECT, contrast enhancement CT and Gd-
DTPA enhanced MRI. In cases demonstrating positive 201T] uptake, we calculated the T (tumor)/N
(normal) ratio which is based on the ratio of 20'T1 uptake in the tumor versus the homologous
contralateral brain, and also compared tumor histology. Malignant brain tumors (3 glioblastomas and
one malignant lymphoma, a gemistocytic astrocytoma and a metastatic brain tumor) showed positive
uptake of 20'TI, while 2 fibrillary astrocytomas had no 2°'Tl uptake. In nine patients in whom
histological data from the resected materials was available, 20! Tl offered the most accurate
correlation with degree of malignancy.

In conclusion, this examination may reduce inadequate sample errors during biopsies of high
grade glioma and provides an accurate estimate of residual tumor or the recurrence.
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Case | Age | Sex Location Therapy prior to TI-SPECT Diagnosis

1 12 F Suprasellar chemotherapy & irradiation | Germinoma

2 47 F Bil. thalamus (-9 Malignant lymphoma

3 49 F Lt. frontotemporal partial removal Fibrillary asrocytoma

4 34 F Lt. frontal partial removal & irradiation| Fibrillary asrocytoma

5 58 M Rt. temporal partial removal Glioblastoma

6 65 | M | Rt. occipitotemporal (=) Glioblastoma

7 61 | M | Rt. parietal () Glioblastoma

8 50 | M | Rt frontal (=) Gemistocytic astrocytoma
(recurrence)

g 48 F Rt. cerebellum total removal Poorly differentiated
adenocarcinoma*

Bil. : bilateral, Lt.: left, Rt.: right, *Metastatic brain tumor : lung origin.
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LI 41k 9 Bl o BEE B & w? TI-SPECT
T\, CT 38X O"MRI & btz L, ToOHFH
HIZOWTEE Lo THET 5.

MRE & UFHE

WL IFIORMEEEE (B44, X54) T
BB (EGE1). EGIOWFRIT fibrillary astrocytoma
2 %, gemistocytic astrocytoma 1 #, glioblas-
toma 3 fl, suprasellar germinoma 1 5, malig-
nant lymphoma 1 i, metastatic brain tumor 1
BlTh 5.

ZhBIes LT TISPECT %17 - o, H#f&ix
5mCi 2Tl ZBEZRHVIL X b BTy v <=7
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21T] DEL D A BRI D - IHEFIC 3 L T tumor/
normal ratio (JLF T/N ratio) #FE L7, T/
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WoOROI%&ED, ZOFH I v P EEEBL,
WMEOHEFTEL(X 1), b1 TI-SPECT HE
& CT, MRI Eifg & % HERRET L 7.
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&R 1X malignant lymphoma 1 i, glioblastoma
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3 ffl, gemistcytic astrocytoma 1 (FF) T
Hote, BEEOBChODEFITKT, T/
N ratio X\ TFh $2.0M EELBETH 7o, 72
L gemistocytic astrocytoma & glioblastoma ©
% T/N ratio Ol A SITEFNIRTRET, T
glioblastoma & malignant lymphoma T % $( &
TR X 7572 72> 7o, Fibrillary astrocytoma
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& germinoma T2 TI D HL » A HZ L FR 7z
hote (F2).
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TRIEERMI TI DERERED B h, T/N ratio
33.40L Em EHEom VBB R LA (K
1).
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TI-SPECT TiX MRI T,E#& TH#E#E> %I+ 5
L h AL, T, 7Rt VEBRTORES
WML ok BEHC TIOWM Y AL RD
7. T/N ratio 132.70TCH -7 (K 3).
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fEFI 8  FF L7 gemistocytic astrocytoma D fEF]
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MEREERD S, CI ¥ F Y =y AE8% THHAER TIRBMIERDRERD 5.
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4 fEI4 Fibrillary astrocytoma O Ef
A: 2'TI.SPECT T2 Tl o h A& 7vs, B # F ) = v a8 MRI TIRAER
I AN KRS B & 7 - 7o ring enhancement 2R TREEZRD 5,

—593 —



62
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microautoradiography # B\ T, Tl 0 BEY

high grade astrocytoma D70 CEEBE L T

b, 2'T]i% in vivo KB W CEBEAEOBESE
FEERTHORERR NV~ —THBHE LT
5,

SBITIORY AT 5B & MRIE®R & 0
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WEE~NOBERMBIZL L ELDRS, 20
IO TIOWM Y ALIEREOBESEEDOHRIC L B
EVI TR, '

— 57 TI-SPECT &% Tc-HMPAO-SPECT %
RAFHAT 5 & & CHIRBEE & HRREE & O
BAREE X hoo B 0¥, 4% SPECT i1 MBS
DORPZEED—D2E LT OEER I T LE
Z bz, '

W

TI-SPECT %, CT, MRI, MMERE 7z & T
MWIREOBWI D RHESE o &L T OWMBIBWIE L LT
BRTHY, TOHIGE L TREBSMHRE T
HEME, FMBOBEEHER (R glioma) &K
HRREEIE L OENCH B EE 2 BRI,
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