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“mTc-DTPA-E M IiE7 V7 3 ~ (HSA-D) SPECT 12 & %
MBS O MER B & O EE &0 &
20171 SPECT & OHE 2D W T

L
R sk

)l R R
e BT

EE RELORES 255 BB 10 4,

=1 AR
Ay IH—*

g ERE**

B RO (Gr. 3) 845, BEREHE 741 ke L

<, 9mTc.DTPA-t k&7 L7 I v (*9mTc-HSA-D) 35 X 0t 200TI SPECT % [l H icHifT LHTE o B K i
THICOWTHRET L7z, 9mTc-HSA-D SPECT Tit, b L—4#c5 1043441 early £, S Ef#%ic delayed
o gL, MEE~OEMEL R+ HSA-D index (5 EFER) 2 HHL, ZoOoREELBLIOTI

index (RE#,/SHAIKAN) & DOFEBABIRIZ >V T L 72,

A RE % IC 33 v T HSA-D delayed index {3,

early index X » L HE (p<0.05) (C#gfnL 7. % index FOAHBARAMRIIIEBRIC L v Big v, i Bk
fE - &fifkifE <, HSA-D early index & delayed index F&E (30 » p<0.01, p<0.001) iAHEH L, Etf
S AaREIC #3v T delayed index & Tlindex 23f & (p<<0.05) (2 #8Bg L 7z. HSA-D early index (I fi # ©
M5, delayed index (3 # o MfF &ttt % fxme L, Tlindex #4545 L L THRENICHFH L EX bR,

L FL&®IC

Mgk 7= b v — 4 & LTHE S 9¥mTc-
DTPA-t hfifE7 v 7 2 v (*9mTc-HSA-D)Y i,
in vivo (23513 2 REMNB BT, EEEIE W
L /5, single photon emission computed tomog-
raphy (SPECT) (C X % Jay Pl fiL i & (I & A o
FcHWS Z N TELED. —F, MEEAT
HLT VT E, FEBRINEEC S W TR
Wi, RISz LMo TEYY, EHEOIM
EEBEOMIC R EEIADNRS. ZhAHD
z &, 9mTc-HSA-D 23, Mm&RNbLv—H&L

* LR e R
= 7 TR
Zr SE9IA8H
Bz S A16H
BIRIGER S © AL tirh RIXE 1 &7 14 TH (B 060)
L SR BN RS R
SRV S —

(BE2% 31: 117-124, 1994)

TofliFL, AT ArTIvELToOREES
Tz LERBLTEY, 9mTc-HSA-D SPECT
X b, BMES O MER (vascularity) & (i 8 #&il
£ (permeability) & % [RIRFICFEAM L 5 % ATHE # 23
s, T, MEFEFEHFLL T, *Tc-
HSA-D SPECT o early 4 & delayed f5% ## L,
FEBBIRIC 3 7 2 BROBERELL v, Wik
BRRAIERICOWTREA Lz, £7-, [FARRICHE
B0 AR R viability oFEffiz HR & L THW S
T3 201TI-.SPECT!3~10) L ppRfHic > W T §
bbbt TR L.

IL XK - K&

*HRiE, K EofkER 25 i, Gd-MRI ic
T, TUNVAIShSEEPER 1em L EDSE
Ble L. ZoRNRE, SBEREE 1046, &
PR HIRRE (Gr. 3) 8 f5l, BEREME 7 HITH oz,
MR R S & OVBERE 3 R R
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WS h, EBEREREIC W T, FRESH
T AT, BRI X ORI BRI PT
RickvaWani. 9"Tc-HSA-D SPECT & &
W 20Tl SPECT i3, 3RHBBEIT v ~Hh 27 (K
* GCA-9300A) # HHWRIHD 5 bICHEIT+ % =
Le L. W bhv—yofhE (¥ : 740 MBq,
#%¥ 111 MBq) 35 X O 7 — % L4 B > energy
window (fij# : 140 KeV+20%, #%# : 71 KeV+
20%) H b, EESE I T o 99"Tc o I 4 energy
window (Z%f3 2% 20Tl » B % AR L Z 5,

AL RF ATIE S~6% LD Wiz, F
4 201T| SPECT # 47\, &\ T 200TI-Cl #En o
1 BRI 99mTe-HSA-D ##: L, o early B

X ¢ delayed 4% #:f4 L 7= (Dual isotope SPECT).

201T] SPECT <%, 20'TI-Cl 111 MBq ##E L,
30 531412, SPECT #g# fifg L 7z. SPECT o i
Bicix, Eoa@EEMHR) 77 E—La Y 2 —X
AERI L, DUERE 2053 & Lc. —3, *9mTe-
HSA-D SPECT <%, 740 MBq % #:L, 10 4}
#%ic early f&, S Wgf]#%ic delayed 4% finf4 L 7.
201T] SPECT & [dlk§ic SPECT o i {4 i< &, HR
TZrvE—hay x—2EERL, DEEREIT,
early {4 : 154y, delayed {§ : 204> & L7z, F—
I, WFh o4 1 90 projection, 128X
128 matrix TfT-72. HR =2y x — #{FHED %=
M fEREx, °°mTc oA 9.6 mm (FWHM) T,
SPECT {50 BRI < i3 WU IE 35 & Y #CEL 4
1IE % 47 H ¥, prefilter & L T Butterworth filter,
reconstruction filter & L T Ramp filter # {§ f L
7=. 1854172 SPECT {43 axial & L TEKRL,
254 A{E 47+ (6.8mm) & L7

F— 2 gD 1=, 29mTc-HSA-D SPECT n 3}
BT, S EICERE L BLEIRO B R E
F BB FURICERE L B OB G EIE TR L 2
iz, HSA-D index & L T early {4, delayed {4
EFRNEFRIZOWTHEM L. 2 TISPECT &
i, JEE RICERE LSRR o RokE B
SHUKBRPEER I3 E L 72 BB O HHEUE TRR L
7zffi% Tlindex & L CHH L7 (Fig. 1).

HSA-D index o early {44+ delayed f§~n#%

31 % 2 5 (1994)

B iz > Tix, Wilcoxon signed rank test (=
IV HEHFRICREL, p<005%2 L - THEL
L7-. %7z, HSA-D early index & HSA-D de-
layed index 33 & 0% Tl index oA HRIC > v T
i, —&ERRIC X B EIRT & 1T v, p<0.05
Lo THRE LK.

nm. # 8

1) HSA-D index DEEE(L

R fRESE 10 45 (Table 1, Fig. 2) » HSA-D
early index {3, 0.54~1.43 ¢, #®EHfE(+SD)
i3 1.00+0.28 T - 7243, HSA-D delayed index
TR TOEFITHMEL D LHEML (1.03~1.96),
Z@ ¥l (+-SD) i3 1.48+0.29 & HEfn L 7-.
HSA-D index » = D #2#%5{kiz Wilcoxon signed
rank test (X Y HHE (p<001) L Thi-.

TS A0 KL HE (Gr. 3) 8 f51] (Table 2, Fig.2) o
HSA-D early index (3, 0.76~1.96 T, *o 3}y
i (+SD) i 1.1640.42 T& - =%, HSA-D de-
layed index i3, 2flTHmL (1.05~2.47), .83
i (£SD) % 1.52+0.45 L#§fnL7z. HSA-D in-
dex » = DREIEE{LIZH v T §, Wilcoxon signed
rank test (2 X Y F i (p<0.05) L &hi-.

BEfsRE 7 {7 (Table 3, Fig. 2) <, HSA-D early
index A% 0.77~3.51, S£¥5fH (4+-SD) i3 1.9840.93
LELIE DD E ML 72 h5, HSA-D delayed in-
dex {3 1.2~4.13, EHfE (£SD) i 2.40+1.01 T,
SHNC B W TEIN L7z, HSA-D index o #% I %8
{kix Wilcoxon signed rank test |k Y & & HE
Sz (p<0.05).

PLEo X 51z, HSA-D index (3, @0 Mi¥HIC
B 5 3 early gL v 3 delayed {&iC I\ T % I
L.

2) HSA-D index & Tl index ¢)#ARBARIGR

(Fig. 3)

TR MM IE S 10 45 < i, HSA-D early index &
HSA-D delayed index o #if{%$%kx, r=0.50 (p=
0.14), HSA-D early index & Tl index o #HEE %%k
12 r=0.48 (p=0.16), HSA-D delayed index & TI
index D#HEEET 1=0.14 (p=0.70) T, WTh
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Fig. 1 Brain metastasis: Case 6, upper left: Gd-MRI, upper right: 201T] SPECT, lower
pair: HSA-D SPECTs (right: early image, left: delayed image). HSA-D index was
based on the ratio of 99mTc-HSA-D uptake in the tumor versus the cortical area,
and Tl index was based on the ratio of 201T| uptake in the tumor versus the con-

tralateral cerebrum.

estimation of the Tl index: 179.5/35.0=5.13
estimation of the HSA-D early index: 58.1/55.0=1.06
estimation of HSA-D delayed index: 62.7/37.42=1.68

DOHBEBER LA T Ao 1.

HEMEE MBS i (Gr. 3) 8 f] T 1%, HSA-D early
index & HSA-D delayed index X ¥, #H[1% %K
r=0.87 THZE (p<0.01) iz4HEF L, HSA-D early
index & Tlindex L3, #FHERE r=0.67 HH
T 5 f5{f (p=0.07) " % Hh 7=. 72, HSA-D
delayed index & Tlindex &, FHPBI{R%k r=0.78
THE (p<0.05) Ic+HEE L 7-.

BEWSRE 7 <X, HSA-D early index & HSA-D
delayed index |3, #HBH{E %% r=0.98 THE (p<

0.001) |{Z#HPA L 7= »5, HSA-D early index & TI
index, HSA-D delayed index & Tl index %, H[
R+ h Fh r=0.31 (p=0.50), r=042 (p=
0.35) TWFhoHBLFE TR~

IV. # =

SPECT <> positron emission tomography (PET)
2 & % INREE I O BRIRRFZE T, ThEToLT
%, FEEHE > B EE (malignancy) < viability o
FMICERA BN T WS, PET T, #iko 7

Presented by Medical*Online



120

BEE%® 31%2% (1994

Table 1 HSA-D index and Tl index in 10 patients with brain metastasis

Case Age/Sex  Primary lesion HSA-D index Tl index
(histopathology) Early Delayed

s SLF Breast (adenocarcinoma) 0.78 1.03 2.59
2. 44F Lung (adenocarcinoma) 0.88 1.96 2.92
3. 49M Kidney (clear cell carcinoma) 0.54 1.28 2.65
4. 64M Lung (adenocarcinoma) 1.40 1.52 4.35
5. 45F Lung (adenocarcinoma) 1.00 1.42 2.67
6. 46F Lung (adenocarcinoma) 1.06 1.68 5.13
7. 68M Lung (adenocarcinoma) 0.82 1.37 311
8. 49M Kidney (clear cell carcinoma) 1.43 1.91 2.83
9. 54M Rectum (adenocarcinoma) 1.17 1.38 4.61

10. 71M Kidney (clear cell carcinoma) 091 1.28 2.54

HSA-D : ™Tc-DTPA-human serum albumin

Tl : thallium-201 chloride
Table 2 HSA-D index and Tl index in 8 patients with astrocytoma (Gr. 3)

Case Age/Sex  Tumor location HSA-D index Tl index
Early Delayed
1. 66F Lt. temporal lobe 1.26 1.36 2.69
2. B39F Lt. frontal lobe 0.79 1.62 3.12
3. 38M Rt. temporal lobe 0.87 1.16 2.90
4. 24M Rt. frontal lobe 1.58 1.77 3.19
5. 48F Lt. frontal lobe 1.96 2.47 5.97
6. 28F Lt. frontal lobe 0.76 1.05 373
7. 35F Lt. temporal lobe 0.97 1.30 2.7
8. 58M Rt. parietal lobe 1.07 1.40 2.61

HSA-D : “™Tc-DTPA-human serum albumin

Tl : thallium-201 chloride
Table 3 HSA-D index and Tl index in 7 patients with meningioma

Case Age/Sex  Tumor location HSA-D index Tl index
Early Delayed
1. 65F falx 2.03 2.61 6.62
2. 61F Rt. frontal convexity 351 4.13 493
3. 60F Lt. temporo-parietal convexity 1.60 2.22 7.60
4. S53F falx 0.77 1.20 2.60
5. 66F falx 1.11 1.24 3.00
6. 55M tentorial confluence 224 2.48 2.71
7. 65F Lt. temporo-parietal convexity 2.62 29 572

HSA-D : *"Tc-DTPA-human serum albumin

Tl : thallium-201 chloride
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Metastasis Astrocytoma Meningioma
n=10 (Gr-3) n=8 n=7
204 * — 1 25— * —— —— ¥ =

INDEX
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73 =}
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\
\
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\
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\
\
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HSA-D HSA-D HSA-D

Fig. 2 Plot of changes in HSA-D index in the tumor between 9¥mTc-HSA-D early
image and delayed image.
*p<0.01, $p<0.05, by Wilcoxon signed rank test

Metastasis 6
n=10 3 5
Ey
K 4
8 =
a 3
b
= 2
1
Astrocytoma 7
(Gr-3) 3 6
=8 & s
5 = 4
A
< 3
wv
- 2
1
HSA-D Delayed
Meningioma 10 1042
y=084x+2.73
n=7 o g —{P=0349
5y
< 6
: B ] e
Q 4
b 8
; 2 /\
0
1 2 3 4
HSA-D Early HSA-D Early HSA-D Delayed

Fig. 3 Linear correlation among HSA-D early index, delayed index and Tl index in
the brain tumor,
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va—z2Re7 I/ BREENE TS Lic Lo
T, MRS o RS R0 viability o FAHi 23 AT HE & 75
558 2%, SPECT T3, BE®D &z A&+
VY RIS 2 o LA TE AWz, FE
WCHEMT 2 Bt E2 5 20TI-CI D A ko B
HTHWHRTWB12TE, SEOFE TL L
nTHHH, OTCl i3, EmBENRER D 55
ADZ L, B HRESS I BT H 5 Hil
JEIC LT 5. &<, RAEETE, 2TIC
o HFHBEE DS low grade L high grade o # HI|'D i
HAuvoh, HBBIEYE UE LEMEL 7525 5%
& RAHEREETE L o RN, 2TICL &, R
FL—HTdh 5 99MTc-HM-PAO 0 #5510 [ii] B
A, BREBESATHSIDE, LikhsT,
R R IR 0 HE A 31 AR v 5 % 20U TI-Cl o
H£HE T, 20 % £ BERIEICLF L0 R
FE= A —THRELLTLHVWSZ LN TES.
—7%, MBI+ 5 I BRIAH LRk T
3, Ud LSRR R ofi/hamz <, JHBH
TR D B MEIF I O THIR 2 3B 5. JEHMEIEIE
DB L HEITITE, MEHNILE O FEidE T H 5
<EG-LTHY, EHiltho i L 2 EEmNImes -
O3 MUERR ST A3 U, SR BHNRLRE, & <icrE W
WHED > Tp L Z ENFLRT WS, LizdioT,
JRRESES T i, Rk B < viability (chnx T,
JEHE O ML R (vascularity) <1l 4 455814 (perme-
ability) o 323, TP E O HIE I 5S> REME
DD,

99mTc-HSA-D % kL —+ & LTHW 4 [ D
BRET T, EEYERE, EE A RRE, SEE
DWFHIZEWTYS, HEIELTO ¥mTc-HSA-D
DHEFEBE N early f X v 3, delayed g ic B3 W TH
FICHIN L 7o, SEBRANIEE o % Bl 2 Rt L
THR S OBFFEY Tid, I— FE#Hie b7 LT3
> (B-HSA) o lHI o mAE A, #5.% 10 4> %
Db B, 1R L v b 6 BER%ZICE W T,
THENHREICHML, 578 16600 D7 L7 3
U, EBENILE» SRS T 5 2 LAURE
N, EBENICKH L2EA L2 S0FERE, M
RSB & 90, EF OB ME 2+ 05 L L,

31 % 2 %) (1994)

KEWOBYELE L CoREH> TG L HfE
EEN TV BY, 9MTc-HSA-D (3, R (c
DTPA # bifunctional % L — | & L C HSA :
wmTe L OfiIcHE TS5 LoD, +o#fEir 13-
HSA L@k Ex ON D Z Lo, 9¥MTe-HSA-D
SPECT o early #&ic 33 2 #:45ix, L ICE O
MmAEKE ML, delayed fRicis1F % HEH{O 8
1, EENMED T V7 I w2 EilEE X
etz eEZONS., Lich-C, ¥9"Tc-HSA-D
SPECT Ti¥, MMlESICH+ % HUISERTEL & 1210
SRR A O IMNESSS o f 45 A (vascularity) L (fiL 45 i
i (permeability) (B4 2 fRAE FEH N D T2,
9nTc-HSA-D (%, SPECT 2 X % il o> B AT
PRI EMEEMAD bv—HF L BEX L LD
TE5.

—fiC, RN O IKIESS T, BT o
RO L BB EIEMEIRIE 2SR H D Z L.
+ T, AEoF4EiIC T HSA-D early index,
HSA-D delayed index 35 X 8 Tl index » 3 > @
RO M E B & SR L 7oy, B
i Ba iE (Gr. 3) L &fij# i © HSA-D early index
L delayed index 2345 & (CHIBE L, EENLHINIE
(Gr. 3) 2T, HSA-D early index & Tl index
o YR, HSA-D delayed index & Tl index o>
A MENRED LNz, 2oz L, L
WA RE (Gr. 3) ROBMSNE T, NSO MR A A HY
K+212E, EAOWHBRMT 20 LBEZH
N ns, EBMENEE T3, ZoBFRSAB G T
154, REMBRORE M SIERL Tws
LEZONT. EHBMERMEE L REIC S VT
HSA-D early 35 X (¢ delayed index & Tl index &
OMICHEESMHBBEr RO o B L L
T, ZhbHoREEICHT 5 20TI-Cl o 4EFRE L&
oM ERS X CILEE@EtE L ofFEs 021
JEMETH D L EZD L L TE L, SPECT
X DB @RS, Kk AT ThHD
CLRELEVEBELTWS LIRS, i
%L C, B HIRaME (Gr. 3) T, HSA-D early
¥ X O delayed index & Tl index & o #HH B {% A
FREFNERELBIA 23, FETbo bk
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Wye+ 538 & L, HSA-D index % fiL {& 3 ¥
LRELEZLND.
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Summary

Assessment of Vascularity and Permeability in Brain Tumor Using SPECT
and *"Tc-DTPA-Human Serum Albumin in Relation to 2°'T1 SPECT

Jyoji NAKAGAWARA¥*, Seiji FUKUOKA*, Shuhei TAKAHASHI*,
Masaaki TAKAHASHI**, Katsuyasu SATOH**, Katsumi SUEMATSU*
and Jun-ichi NAKAMURA*

* Department of Neurosurgery, ** Department of Radiology, Nakamura Memorial Hospital

Single photon emission computed tomography
(SPECT) using technetium-99m-DTPA-human
serum albumin (**mTc-HSA-D) and thallium-201
chloride (201Tl) was simultaneously performed on
25 patients with brain tumors; 10 with brain
metastasis, 8 with astrocytoma (Gr. 3) and 7 with
meningioma. The early image was obtained 10
minutes after 9°mTc-HSA-D (740 MBq) injection,
and the delayed image was taken 5 hours after the
injection. HSA-D index, based on the ratio of
99mTc-HSA-D uptake in the tumor versus the
cortical area, was calculated on each image, and
compared with Tl index (tumor/contralateral
cerebrum ratio). HSA-D delayed index was
significantly greater than HSA-D early index in

all tumor types (p<<0.05 by the Wilcoxon ranked
sign test). Linear correlation between HSA-D early
index and HSA-D delayed index was significant
in astrocytoma (Gr. 3) (p<0.01) and meningioma
(p<0.001), and a linear correlation between
HSA-D delayed index and Tl index was significant
in astrocytoma (Gr. 3) (p<0.05).

It is concluded that HSA-D early index and
delayed index could reflect tumor vascularity and
permeability, respectively, and provide supple-
mentary information for Tl index.

Key words: Brain tumor, Permeability, **mTc-
DTPA-human serum albumin, 201TI SPECT,
Vascularity.
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