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Fig. 1 TLI values of thallium-201 SPECT early image according to the histological

diagnosis,
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Fig. 2 A 44-year-old male with glioblastoma in the left
frontal lobe. left: 201TI-SPECT (TLI is 2.73),
middle and right: plain and contrast enhance-
ment CT.

Fig. 3 A 76-year-old female with meningioma in the
right frontal lobe. left: 200TI-SPECT (TLI is
5.91), middle and right: plain and contrast
enhancement CT.

Fig. 4 A 29-year-old female with radiation necrosis in
the bilateral temporal lobes after external ir-
radiation for pituitary adenoma. left: 201TI-
SPECT (TLI is 1.68), middle and right: plain
and contrast enhancement CT.
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Fig. 5 Relationship between TLI values and the
number of vessels observed microscopically in
the specimen.
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Fig. 6 Comparison of TLI values between early images and delayed images.
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Summary

Thallium-201 Imaging of Brain Tumors Using Single Photon Emission CT

Yuzo AraKI, Yukinori IMAO, Toshifumi HIRATA, Takashi ANDOH,
Noboru Sakal and Hiromu YAMADA

Department of Neurosurgery, Gifu University School of Medicine

Single photon emission CT using thallium-201
chloride, injected intravenously, was performed on
28 cases of cerebral lesions, among which were 16
gliomas, 2 meningiomas, 5 other brain tumors, 3
metastatic brain tumors and 2 cerebral radiation
necroses.

The degree of thallium-201 accumulation was
evaluated by a new method called the thallium
index (TLI); that is, TLI was expressed as (T—C)/C
(T and C indicate relative counts in a pixel of a
lesion and in non-affected normal brain tissue,
respectively).

Thallium-201 accumulation occurred in 869}
(24) of the evaluated cases. In general, there was
a tendency in high-grade or recurrent gliomas, as
well as in metastatic brain tumors for the TLI
values to be high. Moreover, high TLI values were
noticed in cases of meningioma, radiation necrosis
of cerebellum and in cases involving subacute

stages of cerebral infarction. It is particularly
noteworthy that the meningioma TLI values were
about two times higher than those of the glio-
blastomas.

The CT contrast-enhancement of lesions was
clearly correlated with the TLI values, and the
relationship between the TLI values and the
number of vessels observed microscopically in the
specimen was statistically significant.

From the above results, it was concluded that
thallium-201 accumulation in lesions might be
strongly influenced by the development of vascu-
larity in lesions, and/or the interference with the
blood brain barrier due to the tumor itself. How-
ever, this malignancy diagnostic method is prob-
ably limited to the diagnosis of glioma.

Key words: 20'Tl-chloride, SPECT, Brain
tumor, Radiation necrosis.
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