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Evaluation of *"T¢-ECD SPECT for the
Detection of Brain Tumor:
Comparison with 2'TI SPECT

Motoo Oshima'’, Kouichi Konoeda?,
Masato Karigome?, Katsuhiko Yoshida?,
Yasushi Sasaki', Yoshirou Kikuchi'’,
Tatsuro Kaminaga' and Shigeru Furui

For the evaluation of brain tumor (n = 15), we performed
both dynamic and static *"Tc-ECD (ECD) SPECT studies.
20IT1 SPECT was also used for comparison with the results
of ECD SPECT. Dynamic ECD SPECT was obtained fol-
lowing the injection of 600 MBq of ECD. Five min after the
injection of ECD, static ECD SPECT was performed. *'T1
SPECT was obtained 10 min after the injection of 74MBg.

Abnormal uptake was recognized in 7 of 15 tumors with
dynarnic ECD: 5 of 7 meningiomas, 1 of 1 glioblastoma and
1 of 1 astrocytoma. However, no abnormal uptake was seen
in 3 of 3 benign tumors (1 low grade astrocytoma, |
hemangioma, 1 cranio-pharyngioma) and in 2 of 2 brain
metastases. In contrast abnormal uptake was seen in 11 of
15 tumors with *'T1:7 of 7 meningiomas; 2 of 2 brain
metastases, 1 of 1 glioblastoma and 1 of 1 craniopharyngioma.
No abnormal uptake was seen in 3 of 3 benign tumors (1
hemangioma and 2 low grade astrocytomas).Equivocal up-
take was seen in 1 low grade astrocytoma with dynamic ECD
and **'T1. The mechanism of the accumulation of dynamic
ECD to brain tumor is unclear. However, it may reflect not
only blood flow, but also metabolism.
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BY, TOFHAMISRE SR TVWEYS, TS v+
7T 7 4 BT H BPLIMPR* Te-HMPAO b IMIESS | ZHL Y
AFNDEZEDTTIZHSNTVA, L < Bs S
NI > > F 777 7 4 WHI D" Tc-ECD(LLF, ECD)
13, TAF VI L) BALEEIC R F 0 IR 2 T & éﬂ
TWAHW, ARSEAZ L 2 WIESS 2 BT 5 A REO#E X
{ meningiomall BT ZEFEAHT IS 712 X #’L“C'.n
129 &4, 22 T4HEbIbiE, meningiomall St
8955 % & Eat 1 5B & 3 4S5 (static) DECD SPECT D1 A
232 5B % Odynamic SPECT b 54T L MIEE O 24 5
EEBIZ, TERL Y MEFTS TV A2T] SPECT & & sk
L.
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1, brain metastasis 2 1], hemangioma I 1'9“, craniopharyngioma
1 %, astrocytoma 3 #1353 & U'glioblastoma 1 #1Ca> 5 (Table
D). Fhi325~708 (F1H47.8 £ 13.8) Th oz, Fiza
PIFAATRAT S 1, HEBEAHAE STV D, HHEBHNIX
WHOD G HIZHE- 72

4 6 #1]) Tmeningioma 7

L&

1. ECD SPECT : Z&x & v & —H#Bx B ElEEh X 5 (7
1) A L2000) AL, KT ALF-E5@iE7 72— L4
1) A— ¥ F3ERE LV 2. ECD 600MBq# 1 5343 TW
> DEEL, FEEIZSPECTHRIEZF MG L7, [EEMEE 6
BE, WUEIFRIZ 2 2 x 605 (304 x2), Thbb, 60
#/scanC, continuous E— FCE 3 97— & IUEZE TV,

C N % dynamic SPECT & L7z, *RICECDEHE 5 506D
SPECTH(% % fiif7 L7z, ML 5 BE, IUHERERTI320%) X
T2HA(36 /M x 2), AT v TE— FTITV, Zh#static
SPECTE L7, FhwndFhnb U~ Y v 7 2128 x 128
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Table 1 Results of ®*"T¢-ECD SPECT and *'TI SPECT
Case Age/Sex  *"Tc-ECD SPECT  2'T1 SPECT Angio MRI CT Size Pathology
(CE) (CE) (mm)
Visual L/N Visual L/N
dynamic static
1 47/M 3 0 1.8 3 5.8 hyper  + + 30x35 meningioma (meningotheliomatous)
2 57F 0 0 0.7 3 4.8 hyper ++ +  25x15 meningioma (fibrous)
3 62/M 3 0 3.2 3 9.3 hyper ++ ++ 50x30 meningioma (meningotheliomatous)
4  38/F 2 0 2.1 3 105 hyper ++ ++ 35x3%5 meningioma (meningotheliomatous)
5 37F 0 0 0.9 3 6.9 hyper + + 40x40 meningioma (meningotheliomatous)
6  53/F 3 0 1.6 3 6.9 hyper ++ ++ 50x53 meningioma (meningotheliomatous)
7  62F 3 0 1.8 3 6.2 hyper ++ ++ 30x26 meningioma (angiomatous)
8 46/M 0 0 0.4 3 5.6 hyper ++ ++ 40x45 metastasis (anaplastic)
9 70/M 0 0 0.9 3 4.9 hyper ++ ++ 25x25 metastasis (from lung cancer)
10  44/M 0 0 1.0 0 1.1 hypo - - 10x10 hemangioma
11 43/M 0 0 0.7 2 3.8 hypo  ++ + 32x32 craniopharyngioma
12 25M 0 0 0.8 0 05 hypo - - 50x40 astrocytoma (G2)
13 33/M 1 0 0.5 1 1.8 hypo % + 30x30 astrocytoma (G2)
14 52F 2 1 1.2 0 11 hypo - 10x10 astrocytoma (G2)
15 62/M 3 0 1.8 3 9.2 hyper ++ ++ 30x26 glioblastoma
Angio = angiography, CE = conlrast enhancement,  Visual = visual analysis, hyper = hypervascular, hypo = hypovascular, [L/N = lesion/normal
O=normal, 1 =possible uptake, 2 =definite, but not intense uptake, = very intense uptiake
T, BI7 4% —idLowpass, PR 7 1 V% —|IRamp % & =
A7z, #1w bt 7 E#E030.269cycle/em, F— ¥ — 13 ‘ '
8.1, A7 A AEIX Tmm& L7z, 1. SPECTIZ & Z#EAYEH © #5F1dTable 1HIRT I (&

2. 2'T] SPECT . ECDI#EM 2 H&IZ'T1% 74MBqiHE: L,
10531% & Y SPECT ##{Bss L7z. = ANV F—2 4
1356 — 84keV & L, f#iH] L 73 @IZECD & [F] U THRIGEM:
\XMISRfAEE 6 BE, IUAEREHIZS0FS x 6075711 (30751A] x 2) &
Liz. U A—%, RFAAE, =F w2 AHA X, 7
ANE—IEWTNLECDERILTH 5.

3. MRIZ7 1Y) v 7 A 0.57 A 7 (GYROSCAN T511)
EH L7z, T156#1% (TR msec/TE msec/excitation = 400
- 600/15/2) & T25##{% (3000-3500/120/2) B X U4 (Gd-
DTPA) $ 5-# DT 1 iR = fi% L 7.

4. X#CTIZHI B CT W2000% v 7z,
RN & BaEfECT b ifT L7z,

5. BRITE SR | I ERIEE L Y v =12k > TDSA
RifT L, BEH~ D& AE D S hypervascular ¥ 721
hypovascular (24748 L 7.

6. W{EOHEILAE | FEERIZBIT BECDDH AW IFMTIOHE
FEFRRE % IR F 723 RIEE (0), AHHMEREREE (1), B
REEE (2), MO THBLREME (), &4 212H8L.
FKiZdynamic ECDB X UF 0TI OHRELER 81 2 BLCGHEE (7
x7mm)&iREL, INENHHREEIZBITAFERE S
DEGHEBEDH 7 v M, b B B4R (LN
ratio) & R 7z,

HAiCT Ol &

ER9SE T H25H

otz b, ECD dynamic SPECTIZmeningioma 7 ]
D 9 H4/74 (meningotheliomatous 3 ], angiomatous 1 f31])
I2BWT(3), 1/7% (meningotheliomatous) T (2), 2/7fl
(fibroblastic 1f9], meningotheliomatous 1 f#]) T(0) Tdh - 7z.
2IT] SPECTTIZ 2B (3) Th o/, £/, Bmi 2 HITIX
ECDIZWV3 13 (0) THo7hs, *'TISPECTTIE(3) TH-
7z, BYERESS 1| (casel0) &astrocytoma 2 1) (G2) lZIZECD
EWTHI E BIZEM LT ITE A ERD b o 7298,
craniopharyngioma & astrocytoma (G2) D% 1 iz Fh £
WITIDH L ECDD A THFE (2) TH - 72,
ECD &' TITEH L EM(3) 2R L7z

% 3B, ECD static SPECTIIESF &H T 1 H(1/15) DA
(1) &Zoi.
2. L/N ratio .

Glioblastomald

Meningioma (n = 7) IZdynamic ECDT1.7 +
0.8CF# +s.d.), TITI2+20LEMETH o 7. MiEk (n
=2)iddynamic ECDT0.6 + 0.3, ZhiZxf LOITITIE5.3 +
0.5LBETH o7z, RIENES L astrocytoma(G2) (n=5) 1
dynamic ECDT0.8 0.3, X' TITIZ1.7+ 1.3 W §iLd <
2 {, Ftiglioblastoma(n = 1) Tlddynamic ECDT1.8 & &
B, 'TIb9 2 FWRLEMBEERLL., ML, 2L TH
% EECD E2'TIOL/N ratiol3AHBY L 72 A0 TID /i A5 ETSH
272, THIEECD TR TUI ANy 7 575 ¥ FhEWL
WEBbNRE. F7:, ECDEP'TIOLN ratiold\ N b &
filiTd - 7z H%glioblastoma (n = 1) ¥ meningioma (n = 7) D
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Fig.1 A. 62 year-cld male(case 3). Meningioma (meningotheliomatous).

Dynamic *"Tc-ECD SPECT shows marked uptake at the left parietal lobe (upper).
L/N ratio was 3.2. However, decreased uptake was seen with static ECD (middle).
201T| SPECT shows marked uptake at the left parietal lobe (low). L/N ratio was 9.3.

BliZglioblastoma DIEFIE A D v iz b T &

T o7z,

iEG 1 62i%, Bk, Meningioma (meningo-
thc:llomatous) (case 3) (Fig.1)

HER, AOBBAOYELICZTE r‘b
7z. dynamic ECD, 2'T1& & (ZJEHERLZ (
031%%'-‘%?3&’)7“: L/N rzmot-idynamlc ECD’C“

WITITIILE VTS BETH - 72, &
Z'ch B Uf*_%MRn THEEEIRD & 5
v MBEEE CF D, MEEFETY
hypewawulal NEHTH -7z,
JEG 2 0 465, 0P, Metastasis (anaplastic)
(case 8) (Fig.2)

AORE D EF LT T IO -1 s PRI e L2 ~C Tl

AT SN, A OEERICOREE L 72, d
namic ECDIZ(0) Td - 7293, MTITIZ(3) T
& o7:. L/N ratioldECDT0.4, ZHixflL
WITITS.6 L EHTH -7, HHCTE LU
EMRIC TRIIZFIE 2 Pk - ot s h b
&% & A BHEE SR 7. MEELTD
hypervascular 2 i T# - 7.
fEBI 3 L 625#%, M. Glioblastoma (case 15)
(Fig.3)

FEARZRIIZTREEL 72, dynamic ECD
TIRHEEEA~OEIZ(3) TH Y (%HD),
72, P'TId (3) TdH -7z, LN ratiolddynamic
ECDTL8, P TIH9.2L BfliTH-7:. &
CTH L UHEEMRI Tl A MBS - — 8T E
W, KEPERIROEE * R 7. mEE

52 Cldhypervascular 2 [ 5 TdH - 12,

il

Fig.1 B. An enhanced mass was recognized with enhanced CT (left)and Gd-DTPA MRI (middle). Hypervascular tumor fed by middle meningeal

artery was seen at the left parietal lobe with DSA (right).
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Fig.2 A. 46 year-old female (case 8). Metastasis (anaplastic).
Decreased uptake was recognized with dynamic (upper)and static (middle) ECD. How-
ever, marked uptake was recognized with 2°'TI SPECT (low).

55

E =

ECD {35 1Ak B 1M % sfiad i =
AT W EEDINA G R S WRENE & 72
DRI RSN A LEZONT
VB F AR EER (= A
FI—E)N MG L TR EEZ LR
TWAIY, ECDI At on i i 38541 &
Lo M ERD, FFICHSME
D RHEZE I BT 28z R T
(2B IMP#%"Tc-HMPAO & 5272 1)
RIBERT ZLAHOLNTWVWSY,

BRI SR T B 1 2T-IMP "™ Te-
HMPAOIZ & % MBS~ D 1L
TIZE L HE STV A0, 9mTe.
HMPAO TiXmeningioma, gliomaZs
EANOEBIRESN TS, DL
IMP C 145 |2 JE 4 20 12 5 S 7R
b, LENTWwDHY, —F, ECD
12 & BREGOBFE ISR, T
2*lZmeningiomalZ BT BIEFI AR &
NTw5b, §4bbh, ®Tc-HMPAO
THMLTHECDTIRER LA WE
DY, dynamic SPECT Tl [FIE
B OERITERA IR E CE{EL
12, LOWELHBY. AfEicBw
Tldmeningioma % & L MfERE DR
kAT 25, static (HE 5 08)
SPECTTIX 1 flZbr& RIFL o7z
A%, dynamic CILFHEEHERIC & ) Bk
o T IREE % 7R L 72 (Table 1) .

Fig.2 B. An irregularly enhanced mass was recognized with enhanced CT (left) and Gd-DTPA MRI(middle). Hypervascular tumor

was seen with DSA (right).

FERE9HFE 1 H25H
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Fig.3 A. 62 year-old male(case 15). Glioblastoma.

A marked uptake was seen with dynamic ECD (upper). L/N ratio was 1.8. Decreased
uptake was recognized with static ECD (middle). A marked uptake was recognized with
201T] SPECT (low). L/N ratio was 9.2.

‘-——“

Fig.3 B. An enhanced mass with cystic component was recognized with enhanced CT (left) and Gd-DTPA MRI(middle). Hypervascular
tumor was seen with DSA (right).
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Jinnouchi 5% 1F2'T1IZ & Ameningioma DT D& F:, [
meningioma T b #ERFAY |2 A TRHELHIAL IS £ 0 LR OEED
7%, ¥7&b%5, meningothelial iz~ Tmalignant TI3iE
ERICTEEREPRL, TOMERERNEGLEBIEEDM, -
b, retention index? R, BHEOENIAHTHL, &
LTw5, 4E0bibiddynamic ECDT I E %
meningiomaDFEFIA % 2D I L TIEE LT
V>, Meningioma®L/NHIZECDIZ 2 ] (case 2,5) % B & Hoi
MEETH o7z, 7272 LOTIE Y EfEAE 72, THIIECD
TNy 775 2 FUILE T — V) <, ZHDL/N ratioll
WL TwhEEDLRS,

Oriuchi® & (Z2'TID 4 f iX low grade & V) grade IV
astrocytomall TH{HTH o7z, L LTwA. bhubhoki
R 2 BT ALYN ratio i)m]Tl'@.i'ﬁjii ) low grade (case12-14)
£ b glioblastoma (casel5) TEHEMH 2 LML D72 (L/N =
9.2). [AlFfiZdynamic ECDD#E R b low grade (0.8 £ 0.3) (2
I Lglioblastoma TIZEHE(1.8) & 7 572, ECDIZBWTNIT]
X )BT % Didmeningioma & FERIZRIE D /Xy 7 75
YR 7= WL B EEPH L EBDbNS.

Craniopharyngiomald2' TI CIZ LM EE T - 7225,
ECDTI34M7%: < (0), F 722 BIDFERIENNES (casel 1, 12)
b (3) (L/N =5.3 £0.5) T - 7%, ECDIZ (0) (L/N
=0.7+03)ThH ) FHENH o 7. ECDTIROTIL IZRE S
R E AT WB I L FHEE A,

01T 2 & B BlESE~ O AT | dregional blood flow, BBB

fi 7 % 57

permeability, cellular uptake, cell growth rates 7 7% T
W5 EEZNTVEY. ECDOHRMDIKEIITable 11Z7R$ X
HNIEECTRHEEMRI & & |2 ME &R Dvascularity & b &
AFEEEHIRE L, markedly hypervascular % 55 (case 3, 4, 6,
7,15) Tlddynamic ECD & FEHLEMEZR L7, $hbb,
dynamic ECDIZIMHEZ M L TWB LHFEZ AL EHNTES
25, MEEE LNESEE TR LT LIERMIP LK%
VAEB] (case 2,5,8,9) bdH b, ML/ TIELF L FHBH
T& %LV, ECDTIIMERIC BV CMiEkBIrI Aseke L, &K
BHEICACH & N2ECDA ML A S C e S b
(washout&N %) Z & HFZ HNEY., ECDDIi~Dtrap-
pinglZ L A M & 59, R (membrane
dependent) 2L 2 L DEZLNTVAY, ZOQIZHL TS
[ FERE ARG A3 STV wads, BRlEE~ D4 ikT
2B L, dynamic ECDIEIMFEZE T Th {JEEZ Db D DX
W(EATI—CHEEVOHIRERBLTVEIEDER
bNb, 41431 9 F 213 F LT Odynamic SPECT b %
ifT L, MEEOBRMOEROREMIMNZEILLHLLIZT S
WERHD EEDLNS.

w R

0IT] SPECTIE11/15 DTS 12 45 L 72 AECD dynamic
SPECTIZ7/15DlilER; 2 45F% L 72, ECDIZ'TI1 SPECT &4
MO 7= 2 G (FUH, BEREER ) 2MREGL I LT
N5,
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