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Evaluation of Malignancy and Viability
of Brain Tumors by 2°'T1 SPECT :
The Correlation between *°'T1 SPECT
and Pathology, Clinical Progress
and the Intensity of Enhancement
on CT Images

Hiroshi Ohnishi", Kiyoshi Koizumi?,
Guio Uchiyama®, Motoshi Yamaguchi?,
Junichi Okada®, Hitoshi Ogata®,

Keiji Toyama®, Shuichi Monzawa?®,
Hiroshi Oba?, Takuji Araki®, Atsushi Nambu?
and Kuni Ohtomo?

Thallium-201 (***T1) SPECT was performed 48
times in 26 patients to clarify its usefulness in the
evaluation of malignancy and viability of brain
tumors. The early counts ratio (ER) and delayed
counts ratio (DR) of a lesion compared with normal
brain were obtained 10-15 minutes and 3 hours,
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respectively, after intravenous administration of
185 MBq of *'T1 chloride. Untreated high grade
malignant tumors and recurrent tumors did not
always show high ER and DR, and they were widely
distributed. High grade malignant tumors that
showed low ER and DR were not well enhanced on
CT or MR In low grade malignant tumors, such as
pituitary adenoma which was well euhanced on CT,
ER and DR were as high as in high grade malignant
tumor. Whether a tumor recurred within three
months after radiotherapy or not was retrospective-
ly predicted at accuracy rates of 93.8% and 87.5%
with cut-off points of 4.0 for ER and 3.5 for DR.
Cerebral radiation necrosis showed ring-like in-
creased uptake of *™'T1 in proportion to the prog-
ress of necrosis and intensity of enhancement on
MRI. In conclusion **'T1 SPECT is considered to be
less useful for lesions that are well enhanced on CT,
because they show high uptake of **'T] regardless
of their malignancy and viability. On the other
hand, in tumors that are not well enhanced on CT,
*'T1 shows good accumulation in viable and high
grade malignant lesions. **'T1 SPECT should be
performed in such cases.
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L 72§ 2 M3 L

¥R

1989 4F 8 H & D 1991 4F 12 H o [iliz, ik M 455
PERGZE B 26 B (29 9%57%22) I L 48 [nl»**'T]
SPECT #MifTL 72. W% Table 1izaR¥.
FERIE 11 61 (G f‘Hﬁ 2P, WSRO H) ,

Table 1 Summary of 26 patients

Pathology nfajt;‘iagc:lea::iy NO.' o No. o

(WHO) patient SPECT
Glioma 11 28
High grade glioma Jord 9 25
Low grade glioma lor?2 2 3
Metastatic tumor 4 3 4
Malignant lymphorma 4 3 4
Pituitary adenoma 1 2 2
Meningioma 1 1 1
Acoustic neurinoma 1 1 1
Pineal germinoma 2 1 1
Hemangioblastoma 1 1 1
Ectopic gray matter 1 1
Abscess 1 1
Radiation necrosis 1 4
Total 26 48

SR 6 4 12 7 25 H

o1 £ 1389

A M I 55 4 B, ) > o i 3 B,
ME 2 B, ERSLE 165, WERREEREIE 161, FAARIR
MTRE 18U, mAEFFAINE 1 8], SRArFERR EVE 1
B, WG S 160, BOHRBREEE 1 P TH 2,

SN

F P 3

185MBq @' T1 chrolide % §fii: L, #Ei% & 3
il SPECT # MifT L 72, %20 (3 302
GCA-601E Th 5, 5° & il iE o n] jic Ky
Emission CT T, 2 ) A= izt NX¥—2
ZrbR—NEHW, =} 7 AL64X64 TH
5. MRI, CT & Mg L TRZEDAEIC—3 L,
ERDE A — LI A b EEORE ED
B A REL, E7RLT DRI LY
ARG & DR R L 22, IR o SRR,
B DB & MBROALEIC & 2 RO %
HEL THIAT 2 &, b OB L
DTN THRENIKEL L ZOTC, EHNE TE 5
PR E A THAEL:, HEE%E Early
Ratio (ER), 3®K[H]#% Delayed Ratio (DR)
&\l

RICERIARE A L WEF AT D5 2D I N—7"
12T, £ 7n—-7=%r®ER, DR, RR % #id
L 7.

[GROUP 1] ski#te EE (WHO 05
F'OT Grade 3 7213 4) OBGIESS, FUH B IG 8
AT TFE %t 1 72 H o0 s e 5 i T 355

[GROUP 2] Mot it #e 4 o i @ 22 v,

SPECT i & 3 4 HUMICHESR %4 U 258
S R e 455

[GROUP 3] MU #iAHEL o 158 L 5% o,
SPECT HifTA & 3 A2 HLIMIC S 2 4: L %
o 72 e A e e

[GROUP 4] HiHHEEME (WHO o408
T Grade 1 #7213 2) OBaMEES F 22 (3%, 5
PP 1

[GROUP 5] b4 igise

JE 155 D FEVEEE IS W TE e BIRE R R Ao W T

W3, 2, THRE, ERBKEROBLTIR Y
¢, CT, MRI LCTH# AL, Lo LHFi
51



1390 T SPECT Iz X % BSJERE o) AL EE - {645 o 3Rl

F 7ol & 0 AR I A I A AR LT
WB I EEERT 5. BEAHRIEEIEIC OV TR
BRIz 4 8] TI SPECT »li72 iz
DIEDY, HHE & FEARMREIC £ 0 MRS heESE L
Twa,

Kiz, CT 2B 2EES LIT? dclass I24r
ML, %&class =& D ER, DR, RR ##& L 72,

[class 1] #—izifivy, F 723 > 7K CIELS
mm LIk

[class 2] BhWAARHA, F72213) > Ik T
& 10mm LL_E 15mm i

[class 3] iRw, F72i2 1) > 7k T 0§ Ll0mm

20.0
L]
- .
15.0
° I -
,9 L ] -
T
i
> : ‘
= 10.0- 199 Los
w 1 . .
o 8.6
. . ¢
L . *1l53 ®
5.0 . . i
: L - .
. t 27 =
- L]
T T T T T
2 3 4 5
Group
Fig. 1 Early ratio according to the groups

Group 1: pretreatment or recurrent high grade (grade
3, 4 of WHO classification) brain tumors

Group 2: high grade brain tumors which enlarged and
contained viable cell proved by autopsy or
reoperation within 3 months after examina-
tion of thallium-201 SPECT

Group 3: high grade brain tumors which didn’t enlarge
within 3 months after examination of
thallium-201 SPECT

Group 4 : pretreatment low grade (grade 1, 2 of WHO
classification) brain tumors, ectopic gray
matter and brain abscess

Group 5: radiation brain necrosis
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Table 2 Early and delayed ratio of group 4 cases

Grade of Class of CT
Tumor malignacy (WHO) enhancemant Early Ratio Delayed Ratio
Pituitary adenoma 1 1 8.53 5.82
Pituitary adenoma 1 1 8.51 6.26
Pineal germinoma 2 1 7.30 4.56
Abscess = 2 7.03 4.49
Astrocytoma 2* 3 6.92 5.48
Meningioma 1 2 5.33 2.69
Acoustic neurinoma 1 2 4.08 2.37
Ectopic gray matter = 3 2.49 3.88
Hemangioblastoma 1 1 1.83 1.95
Astrocytoma 1 4 1.02 1.05

% diagnosed by stereotactic biopsy but reccurred soon after radiation therapy. So clinically thought to be

malignant glioma.

filiz ER T4.0, DR T35 & ¥iUF (T bk
fiill % Group 2, Kili% Group3 =¥ 5) , IF
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Fig. 3 [Early ratio according to the class of CT enhan-

cement

class 1: homogeneously strong or ring-liked enhance-
ment of more than 15mm width

class 2 : inhomogeneously strong or ring-liked enhance-
ment of 10-15mm width

class 3: weak or ring-liked enhancement of less than
10mm width

class 4 : no enhancement
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FEE L FZ SN ERTH -7z, CT iERE
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% T2 A PR 25 S0 B #2898 13 CT, MIRI
2T » TRoERER LY, 20k ) ThEfl
TIx*'T1 SPECT Ty k) » 7 ko Efii #
N7z, Ry plo v deiio ER, DR % 519
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A%, IR RN T3 ER 3.64, DR 239 T
& o 72 DI e, BUH #AESSE TIZER 2.27, DR
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Fig. 4 Delayed ratio according to the class of CT
enhancement
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T h LR h S BRI IT T GEEE NS
KELEFNEE 2@ 5 (A), *T1 SPECT T
i* ER 853, DR 5.82 X #ftiTHh~7: (B).
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Fig. 5 A 19-year-old man with pituitary adenoma
{Grpup 4, CT enhancement class 1>
(A) CT shows a well-enanced mass on intra and supra
seller retion. (B) On 201-thallium SPECT, early and
delayed uptake rario of the lesion to normal brain is
high (8.13 and 5.82)

=

|
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Fig. 6 A 48-year-old woman with astrocytoma grade 3
<Group 3, CT enhancement class 1>

(A) CT shows a residual mass with ring-liked enhance-
ment around the third ventricle just after radiation
therapy that indicated the mass was viable. (B) On
201-thallium SPECT, early and delayed uptake ratio of
the lesion to normal brain is low (1.56 and 1.72). (C) The
enhanced mass had disappeared after 3 months and had
not reccured yet.
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Fig. 7 A 60-year-old woman with cerebral radiation necrosis {Group 5, CT enhancement class 2-3»
(A) MRI (enhanced T1 waighted image) shows a irregular mass with ring-liked enhancement 3 months after resection
and post operative irradiation of 60 Gy. (B) On thallium-201 SPECT, ring-liked increased uptake is shown similarly
to the MRI. Early and delayed uptake ratio of the ring to normal brain is low (2.88 and 2.64). (C) After 5 months, MRI
demonstrated a rapidly growing enhanced area. (D) On thallium-201 SPECT, early and delayed uptake ratio become
very high (15.8 and 7.12). Histrogical diagnosis of autopsy is wholely cerebral radiation necrosis.

b7z (A) #%, 2Tl SPECT iz ER 156,
DR1T2 &M TH -7 (B), 342 H#%DCT
Tid, WREINIWHINEERLT, FOHBLHER
LTwiw (C).
B3 (Fig. 7) BUHBAREMEZE  (Group
5, CT ##J% class 1)

MRI T > 7kohgig 255 L (A), HEFH5E
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Fig. 8 A 67-year-old man with malignant glioma <Group 1, CT enhancement class 4>
(A) MRI shows a temporo-occipital huge mass containing a tumor with a high-intensity bleeding (arrow 1), in-
homogeneous low intensity mass anteriorly (arrow 2) and slight high intensity area laterally (arrow 3) on plain Tl
weighted image. They were not enhanced with Gd-DTPA. (B) On thallium-201 SPECT, only the area of arrow 3 had
defenite increased uptake. Early and delayed uptake ratio of it to normal brain was 3.72 and 4.32. Their histological
diagnosis of resected material was astrocytoma grade 3 (arrow 1), grade 3 (arrow 2), and grade 4 (arrow 3).
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