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Thallium-201 SPECT Imaging of Brain Tumors
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Thallium-201 (**T}) SPECT studies were performed on a normal volunteer and 12 patients with
intracerebral lesions: 3 patients with gliomas, 3 patients with meningiomas, 1 patient each with
metastatic tumor, brain abscess, and cerebral infarction, and 3 postirradiation patients. (2 with
metastatic tumors, 1 with lymphoma). A #T1 index, based on the ratio of 2*'T1 uptake in the brain
lesion versus the homologous contralateral brain, was calculated and compared with tumor histology
and CT/MRI findings. The SPECT 2'T1 scan showed minimal uptake of tracer in a normal brain.
There was substantial uptake of *'T1 in high-grade gliomas (index>1.5) with little uptake in
low-grade lesions. A previously irradiated patient with recurrent astrocytoma, in whom MRI study
was unable to distinguish tumor recurrence from necrosis, showed the lesions with high 2°* Tl indices
in both hemispheric regions (2.50/1.93), suggesting tumor recurrence. Two meningiomas and a
metastatic tumor showed varying degrees of 2°'TI uptake (index 1.71~8.15), revealing that 2*'TIl
uptake is not exclusive to high-grade gliomas. In 2 postirradiation patients with metastatic tumors,
no abnorma! 2'T1 uptake was found in the cerebral lesions, shortly after the initiation of radiation
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therapy or despite the persistence of enhancing lesions-though improved-on MR images, suggesting
that *'T1 uptake may reflect the metabolic and possibly clonogenic activities of tumors and the
brain *!'T1 SPECT imaging might be valuable for the evaluation of tumor responsiveness to the
therapy and for early detection of tumor recurrence. A patient with brain abscess on antibiotic
treatment, showig increased uptake of °'T1 in the resolving lesions (index 2.87/1.52) is discussed. In
a patient with cerebral infarction, there was no abnormal uptake of 2°!Tl in infarcted tissue. When
using a threshold index of 1.5, correlation rate between **T1 uptake and contrast enhancement of the
cerebral lesions on CT/MRI was 73% (8/11). In conclusion, the brain **'T] SPECT imaging may be
useful for assessment of tumor response to the therapy and to predict low- or high-grade lesions.
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21T 111-148 MBq(3-4 mCi) & AN FAl5l 2,
201T] B0 58 & Hel 3 AAolA 2dL Azt
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<94 A 2 A (uniformity correctioﬁ)iﬂr 3 AZARA
(center of rotation correction) & A3 %, wEY
2 31 ¥ (Butterworth filter, cut off 0.5 Nq, order 5)

A9, 134 (pixel) 57 (6.25 mm) | 35S <7
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Table 1. Clinical Data, CT/MRI Findings, and ?** T1 Index in 13 Patients Studied with *** T1 SPECT
Patient Sex/Age Diagnosis Enhancement 20171 index
No. (years) on CT/MR]
1 M/27 Normal volunteer - —
2 M/50 Glioblastoma multiforme + 2.73
3 F/48 Recurrent astrocytoma 2.50/1.93
4 F/40 Gliomatosis cerebri (low-grade) - -
5 M/33 Meningioma (postsurgery recurrence) + 8.15
6 F/51 Meningioma + 1.71
7 M/45 Meningioma (foramen magnum level) + -
8 M/64 Metastatic tumor {NSCLC") + 4,93
2 weeks postirradiation™ NA™ 5.90
9 M/48 Primary lymphoma - -
(1 month postirradiation)*™™*
10 F/40 Metastatic tumor (NSCLC) NA -
(1 week postirradiation)*™**
n M/70 Metastatic tumor (hypernephroma) + (decreased No. -
(7.5 months postirradiation)™** and size)
12 M/32 Resolving abscess + 2.87/1.52
13 F/61 Acute cerebral infarction -

* No abnormal 2°2T1 uptake
+Non-small cell carcinoma of lung

++ Duration from the start of radiation therapy to follow-up SPECT study

+++ Posttherapy images not available

++++ Duration from the start of radiation therapy to initial SPECT study
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Fig. 2. Case 2 (Glioblastoma multiforme).

Fig. 1. Selected image of the *'T1 SPECT brain study,
overlaid with a region of interest (ROI) drawn
tightly encompassing the lesion and contralater-
al homologous ROIL. The thallium index was
calculated as the ratio of the average counts per
pixel of the lesion ROI over the average counts
per pixel of the contralateral ROL

A: Coronal MR image showing a lesion With\surrounding gadolinium enhancement in the deep

structures bilaterally.

B: Transaxial *'T1 SPECT image showing high uptake in the tumor with an index of 2.73, consistent

with a high-grade tumor.
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Fig. 3. Case 3 (Recurrent astrocytoma).
A: MR image obtained 4 years following radiation therapy showing two lesions with strong
gadolinium enhancement and necrotic cores.
B: 2'T1 SPECT image showing increased uptake in the corresponding sites (index 2.50/1.93), sugges-
tive of tumor recurrence.
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Fig. 4. Case 4 (Low-grade gliomatosis
cerebri).

A: T,-weighted MR image
showing diffuse infiltrating
lesions with high signal
intensity in the temporal
regions bilaterally.

B: Gadolinium-enhanced MR
image showing no contrast
enhancement.

C: 2'T1 SPECT image showing
no uptake, consistent with
low-grade tumor.
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Fig. 5. Case 5 (Meningioma).

A:CT scan showing contrast
enhancement in both oc-
cipital lobes.

Band C. *"Tc-HMPAO (B)
and ?*'T1 (C) SPECT
images showing intense up-
take in occipital regions (**!
Tl index 8.15).

Fig. 6. Case 8 (Metastatic tumor).
A: CT scan showing a ring-like enhancing lesion and surrounding edema in the right parietal lobe.
B: #'T1 SPECT image showing high uptake in the tumor with an index of 4.93, consistent with a

malignant tumor.
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Fig. 7. Case 12 (Resolving abscess).

A: Baseline MR image showing
multiple conglomerated
lesions with surrounding
gadolinium enhancement in
the right parieto-occipital
region.

B: MR image obtained 1 month
following the onset at the
time of being improved
clinically by antibiotic treat-
ment, showing decreased
lesion size and degree of
enhancement.

C: Posttherapy 2TI SPECT image revealing two lesions with increased uptake in the

right parieto-occipital region (index 2.87/1.52), possibly suggesting *°'T1 up-
take in actively regenerating cells in the resolving abscess and/or in the vascu-

lar abscess wall.
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Fig. 8. Case 13 (Acute cerebral infarc-
tion).

A: MR image with T, weight-
ing showing a lesion with
high signal intensity in left
middle cerebral artery
(MCA) territory.

B: MR image with gadolinium
enhancement showing an
enhancing MCA territory
lesion plus corticosulcal lin-
ear enhancement.

C: 2'T1 SPECT image showing
no uptake.
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