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Preoperative Evaluation of Brain Lesion with **’TI Brain SPECT:
Is It Useful to Differentiate Benign and Malignant Lesions?

Hyung-Sun Sohn, M.D., Euy-Neyng Kim, M.D., Sung-Hoon Kim, M.D., Yong-An Chung, M.D.,
S00-Kyo Chung, M.D., Yong-Gil Hong, M.D.' and Youn-Soo Lee, M.D.’

Departments of Nuclear Medicine, Neurosurgeryl and Paz‘hology,2 College of Medicine,
St. Mary’s Hospital, The Catholic University of Korea

Abstract

Purpose: Thallim-201 ¢”'T1) brain SPECT, which can represent cellular activity of brain lesions, may

provide more useful information in differentiating between benign and malignant brain lesions more so
than CT or MRI, that merely represents anatomic changes or breakdown of blood brain barrier. We used
'] brain SPECT prospectively to evaluate the utility of *'Tl-indices as an indicator of benign or malig-
nant lesions. Materials and Methods: We studied 28 patients. There were 13 cases of benign lesions (3:
nonspecific benign lesion, 3: meningioma, 2: low grade glioma, 1: tuberculoma, central neurocytoma,
hemangioblastoma, radiation necrosis, and choroid plexus papilloma) and 15 cases of malignant lesions (6:
¢glioblastoma multiforme, 5: anaplastic glioma, 2: medulloblastoma, 1: metastasis and lymphoma). In all
patients, CT and/for MRI were obtained and then '] brain SPECT was obtained with measuring mean
*'T] index and peak “'T] index. An unpaired t-test was performed to compare the **'Tl-indices and
pathologic diagnoses to evaluate the utility of *'Tl-indices as an indicator of benign or malignant lesions.
Results: There were no statistically significant difference in *%'Tl-indices between benign and malignant
brain lesions (P>0.05). Conclusion: These results demonstrated that we could not use *'T| indices on

brain SPECT alone as an indicator of benign or malignant brain lesions. (Korean J Nucl Med
2000;34:371-80)
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Table 1. Data of the Patients

No. Age Sex Classification Final diagnosis YMean *'Tl-index "Peak *'T1-index
1 43 *M Malignant ¥ GBM 2.96 4.15
2 56 M Malignant GBM 1.92 3.22
3 42 T'E  Malignant GBM 2.08 2.49
4 61 M Malignant GBM 3.55 5.16
5 23 F Malignant GBM 2.80 4.50
6 65 M Malignant GBM 5.00 6.30
7 3 M Malignant  Anaplastic astrocytoma 1.60 2.23
g 21 F Malignant  Anaplastic astrocytoma 0.84 1.16
9 45 F Malignant  Anaplastic oligodendroglioma: post 1.14 1.52

radiation

10 37 F Malignant  Anaplastic oligodendroglioma 2.56 3.67
1 4 F Malignant  Anaplastic astrocytoma 1.24 1.80
12 41 F Malignant  Anaplastic adenocarcinoma 2.25 3.98
13 10 M Malignant Lymphoma 1.30 1.68
14 3 M Malignant  Medulloblastoma 2.40 3.51
15 F Malignant Medulloblastoma 1.96 2.63
16 47 F Benign Benign cellular change 2.90 3.63
17 54 F Benign Benign change 1.03 123
18 62 F Benign Nonspecific gliosis 1.56 2.31
19 65 M Benign Meningioma 9.94 12.42

20 45 M Benign Meningioma 7.59 8.60

21 32 F Benign Atypical meningioma, fibroblastic 5.37 8.23

22 64 F Benign Tuberculoma 2.29 3.02

23 32 M Benign Central neurocytoma 3.25 4.73

24 42 F Benign Hemangioblastoma 2.62 4.60

25 51 M Benign Radiation necrosis 1.67 1.97

26 63 F Benign Choroid plexus papilioma 4.58 7.97
7 45 F Benign Low grade oligoastrocytoma 1.29 1.69

28 56 M Benign Low grade fibillary astrocytoma 1.58 1.97

* M: male.

' F. female.

$

GBM: glioblastoma multiforme.

¥ Mean *'Tl-index: average counts per pixel in the lesion/ average counts per pixel in the contralateral

region.

! Peak ™'

Tl-index=maximal counts from a pixel in the lesion/ average counts per pixel insthe contralateral region.
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Fig. 1. Case 4. Glioblastoma multiforme (malignant).
There is an area of irregularly shaped in-
creased uptake in the right frontal subcortical
and deep nuclei region. In the summation
image, regions of interest were drawn by
hand around the lesion and contralateral nor-
mal brain. Mean **'Tl-index was defined as
the ratio of average counts per pixel in the
lesion and average counts per pixel in the
contralateral region. The peak **'Tl-index
was defined as the ratio of maximal counts
from a pixel in the lesion and average counts
per pixel in the contralateral region. The
mean “U'Tl-index was 3.55 and - the peak
*'Tl-index was 5.16.
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Fig. 2. Case 12. Metastasis from the adenocarci-
noma of the rectum (malignant). A small
nodular increased uptake region is noted in
the left periventricular area. The mean *'TI-
index was 2.25 and the peak-*"'Tl-index was
3.98.

Fig. 3. Case 13. Peripheral T-cell lymphoma (ma-
lignant). There is an ill-defined patchy area
of slightly increased uptake in the right
frontal area (arrow). The mean - Tl-index
was 1.30 and the peak 20'Tl-indvex was 1.68.

HH9 HZAL Fo| a3, (Na'-K')-ATPase
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Fig. 4.

Fig. 6.

201,

Case 14. Medulloblastoma (malignant). There is
an area of small nodular increased uptake in
the right cerebellar hemisphere (arrow). The
mean **'Tl-index was 2.40 and the peak
*'Tl-index was 3.51.

Case 22. Tuberculoma (benign). There is an
area of small nodular increased uptake in
the left upper frontoparietal region (arrow).
The mean ~*'Tl-index was 2.29 and the peak
*'Tl-index was 3.02.

Tl Brain SPECT: Is It Useful to Differentiatc Benign and Malignant Lesions? 3756

Fig. 5. Case 19. Meningioma (benign). There is a

lesion of well-defined, slightly lobulated
intense uptake in the left parasagittal area.
The mean “*'Tl-index was 9.94 and the peak
“'Tl-index was 12.42.

Fig. 7. Case 23. Central neurocytoma (benign).
There is an area of round hot uptake within
the third ventricle. The mean  Tl-index
was 3.25 and the peak “”'Tl-index was 4.73.
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Fig. 8. Case 25. Radiation necrosis (benign). This
patient had radiation therapy for glioblastoma
multiforme. On MRI, there is an irregularly
shaped enhanced lesion in the right temporal
region (not shown). There is an area of
faintly increased uptake in the right lower
temporal region (arrow). The mean 0.
index was 1.67 and the peak **'Tl-index was
1.97.
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Fig. 9. Case 27. Low grade oligoastrocytoma (benign).
There is no discernible increased uptake of
radiotracer in the brain. In T2- weighted
images of MRI, there is an area of ill-
defined nodular increased signal intensity in
the right upper frontal region. Because of

no definite “*'T1 uptake, MRI image was

used to determine the appropriate region of
interest. The mean *'Tl-index was 1.29 and

the peak 2'Tl-index was 1.69.

Table 2. **'Tl-indices of the Benign and Malignant Lesions in the Brain

201

Mean “ Tl-index Peak **'T1-index
Benign (n=13) 3.514+2.70 4.80+3.46
Malignant (n=15) 2.24+1.07 3.20+1.46
p value *NS (>0.05) NS (>0.05)

The means of “'Tl-indices of benign lesions are even higher than those of malignant lesions without statistical

significance.

* NS: Non-specific statistically significant difference
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Fig. 10. Plots of mean and peak *'Tl-indices of benign and malignant brain
lesions. There is no statistically significant difference between them.
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