(7 &)
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B ERERIRZE D " Te-MIBI 12 & 5 21 :
01T & DB & NALFEEDIEERI R L OF#EIZ DOV T

BE A &
R4 HE B

g A

A

EE BHIRELETLEEISFEZFRICITC-MIBIBL U OTI >V F 7571 % fiTL, &
FE IS HHORE L 3EERHZOBNG & 2 FHE i Lz, MEMNFHhE & b ICERNFME LT,
REL N 2 75 v FOFEH 7~ b I (uptake ratio) 2 8 H L7z, BH% T3 “Te-MIBI O FFZEES
DEMOBSITOTI LIZIZAETH Y, BHREBBEIH L THERALZ FL—HLEZ ORI HIBERIC
BWTIE P Te-MIBI & V) 2'TI O F ATHET DL R R MM ATA S N /zhs, FEER L, -7,
L2 L %255, *Tc-MIBI i34 11% T D washout 25\ EFIASH V), HEF& DA O FF IS BRI
TR ToH o7z, $HRIAED uptake ratio A% 1.20 LLTFOFER X, W b{LFEBEIERTH Y, EME
H BT 5 ¥ Te-MIBI DR T OEFEE T 2MLEREOR R FHIICH T & 2 MR S .

L BU®IC

9mTc-methoxyisobutylisonitrile (MIBI) (& 2°'Tl
ERBCOLHMFEAA E LTS, MHIRT
X7z, 2T] % Na-K K> 712 & 2O S
B 2k CHIFLIZ A B DIZx L, *nTe-MIBI (I3
[ARAFE L CHERLIC A D 12, Ml CIEI b
F)TIWERTLEDRTWBYN, i A
A—=T 7L LTO®Tc-MIBI DA, &EIF
Kz Lo & LCOl, Bfi, LA, HIRBRAES
ZETTTICHRE SR TEY, BHRBKEDHE
1 Tlid Caners™?, Caluser® % & OGN H 5
A%, *"Tc-MIBI BHER DIRIZEFHAIC OV T O

* GIRKFEFHEESER
*x 7] B R
A 84 11 H 28 H
BBl 92878
BURIEERSE | &IREER 13-1 (3 920)
EIRKFEEERHEER
[ Af

(BE 34: 105-111, 1997)

FHERE R IR TV W,

¥ 723 4R, Z A (multidrug resistance: MDR),
T b b SR A H 5 — O HUER %
D&, @ R o ILRBOPREANC b R %
HELDZEPMLNTEY, $TICZOLAINMY
SiRAI & LTHA 2 0 AR Y OFEEKTHY &
B35 S IEINHIEF O 72 v PSC8339 D FRKIGEERAS
FLRE, BIMEICA LTHARTHHEE > Twa,
Piwnica-Worms &' (3385328 VT #mTc-
MIBI 75 MDR-P # % » /87 |[CRBENLYE T
HHIEERELTVED, BERAIICBVTD
9nTe-MIBI DEHIHMEA 2 — Y ¥ ZHFE LTD
AHEMIZ DV T OB I 2 Vb,

Ailbhvbhid, BHRIHEELAETHEEIC
9mTc-MIBI & ©'TI (2 X A% FNENEHER
W L% 2 AT L, WEROLE, REFEAT
v, 72 9"Te-MIBI DS AIMEA A -~ 7 H
AL TOTREMERF LOTHET 5.
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II. WMREAE

1. £

BHRBREZETHEZ SO B 166, K
P19 B, Fikm8-81 K, P39 44.9+212 %) &xf
RIZPTe-MIBl ¥ > F 7574 BXUOTI ¥ ¥
FTI7 74 /AT L. NERIZEMRE L LT
osteosarcoma 3 ffl, chondrosarcoma 4 ], malig-
nant fibrous histiocytoma (MFH) 6 5, malignant
schwannoma 3 5, synovial cell sarcoma 1 f,
myxoid liposarcoma 1 ], malignant lymphoma 1
$l, metastatic adenocarcinoma S Bl 24 ], B
J#Z2 & LT giant cell tumor 1 #, neurinoma 4 f,
enchondroma 1 1, cyst2 f5, abscess 1 i, osteo-
myelitis 1 #1, nonspecific lymph node swelling 1 {1
D11 B, F35HITHE. L dAERDDVIE
FHIZ L) MBFHZHHHRON TS,

2. /B &

A L2 E IR ZEHE GCA-901A/W2 T, K
IAVKE—BMRET) Ay &L, ET
AV F — 1% ¥"Tc-MIBI T 140 KeV, 2'T1 Tid 71
KeV, 7 4 ¥ F7igI& ¥ Tc-MIBI T 20%, *'Tl
T3 25% THIE L7z, 583 “"Tc-MIBI %* 740
MBgq, ®'TI %5 111 MBq C, #iE 15 %0 R
& 3REMHROBRIUED T T F — 18 2 WA &3t
ROREE S &0 TRIZ L, MESDOHRZ b IHEER
L[ U preset time TATV>, JWAEE & A L& TF
A L7z, *nTe-MIBI & O'TIHRRAE 7 HLAPIZAT -
7.

HHEARFE & L CHiE ORI~ OEM
BNy 2759 FERS%SE 0, BEMNE
1, PEERMNZ 2, BMOEHELHOEE D5
L 3, LIRERED 5 IE TN L1 EVER
4L LTSERICRaTiEL, EELHL D
CEBLTWE0HE L. TEEMRHEE L
T, EAAROBEREHFIIREE LNy
2779 Fe LGHAIRRALICERE L, BOH
BAOFE Y Y ML WREL Ny 2 7T~
N D} (uptake ratio) Z KOIE L7z, AT T7H0
DA, B X HEEB LU MRI, CT %

34 %2 5 (1997)

R L TR & B A ERAL L B LRI A B
E L7, FIREHNIEPEICHL L7 MFH &
metastatic adenocarcinoma @ 2 ] TIZHHZ D
Ny 27Ty FE LTORGEBERE L
7z. 7272 L Table 1 1 No. 28 ® sacrum @ neuri-
noma DFEFI T, BEMAD activity D 7z & *™Tc-
MIBID#% (% TOFHEiATT & 2o 7. F 72 No.
16 @ malignant schwannoma & No. 18 ® myxoid
liposarcoma DFEFITIE, 2'TI D#EIE % #x(% T
Ehahoi.

HFEHARARIC X 2L AR ROIFHFHIR R D
WEETdH o 72 FEVERES 11 B (MFH 4 B, osteo-
sarcoma 3 ], metastatic adenocarcinoma 2 13,
malignant schwannoma 1 f, synovial cell sarcoma
1 B) TIIALFEFERD R & B HE D uptake ratio &
%% D uptake ratio D7 % R D uptake ratio
THRL, 100592 2 12X )R 7z ®Tc-MIBI
D % change, B & V& IHD *"Tc-MIBI @ up-
take ratio & THEL L 72, FREF R LA HEERDAH
%E T3 grade IV (100% 1#3E) % complete response
(CR), grade III (>90%~ <100% ##3t) % partial
response (PR), grade Il & I (£ €4, >50%~
=90% 3#5E & =50% 3EFL) % non-response (NR) &
L7:.

3. MEtFRUBRAR

#nTc-MIBI 35 & U 2Tl @ uptake ratio (3 paired
t-test &, CR & PR 3 X UF NR 1® % change {2 (&
unpaired t-test % V> 5% LT OfEfFE CHEA
FRE L7z,

nm. # &

BEMEE, & =MFEORR % Table 1 1I7R
7.

1. EEAVFHE

BH{% Tl *Tc-MIBI O uptake ratio & 1.96 +
1.10 &£ 72, 20T] TD 2.02+1.36 £IFIZF%ET
H o7z, %EAETIZ ®Tc-MIBI @ uptake ratio &
1.41+£0.70 £ 7% 1), 0TI TOD 1.51+£0.80 & <=
PARVEIE DA b NFAS, HEAER R -7 (p=
0.12).

il

)
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Table 1 Scintigraphic findings with *Tc-MIBI and **'Tl in all patients

Early image Delayed image
Case . . 9#mTc-MIBI 017 #mTc-MIBI 21T
N Age  Sex Diagnosis
o Visual Uptake Visual Uptake Visual Uptake Visual Uptake
uptake ratio uptake ratio uptake ratio uptake ratio

Malignant lesions

1 16 M  Osteosarcoma 2
2 8 M  Osteosarcoma 2
3 21 M  Osteosarcoma 3
4 73 F  Chondrosarcoma 1
5 32 M  Chondrosarcoma 0
6 81 M  Chondrosarcoma 2
7 28 M  Chondrosarcoma 0
8 64 M MFH 2
9 39 M MFH 2
10 69 M MFH 2
11 66 F MFH 2
12 67 F MFH 3
13 58 F MFH 0
14 23 M Malignant schwannoma 3
15 18 M Malignant schwannoma 0
16 40 M Malignant schwannoma 0
17 35 F  Synovial cell sarcoma 2
18 53 M  Myxoid liposarcoma 0
19 72 F  Malignant lymphoma 3
20 49 M Metastatic adenocarcinoma 3
21 67 M Metastatic adenocarcinoma 2
22 70 F  Metastatic adenocarcinoma 2
23 61 F  Metastatic adenocarcinoma 3
24 51 F  Metastatic adenocarcinoma 0
Benign lesions
25 29 F  Giant cell tumor 3
26 48 M  Neurinoma 2
27 28 F  Neurinoma 0
28 71 F  Neurinoma 2
29 73 M Neurinoma 1
30 34 F  Enchondroma 0
31 23 F  Bone cyst with fracture 1
32 26 F  Bone cyst 1
33 23 F  Abscess 2
34 20 M  Osteomyelitis 2
35 41 F  Nonspecific LN swelling 1

1.63 2 1.48 0 1.07 2 1.34
1.76 2 241 1 1.34 1 1.14
2.12 3 2.10 1 1.39 3 1.56
1.18 1 1.20 0 1.00 0 0.95
0.86 0 1.12 0 0.75 0 1.03
3.83 2 3.18 2 2.53 2 2.46
1.07 0 1.25 0 1.01 0 1.03
1.79 3 241 0 1.17 2 1.70
1.43 0 1.21 0 0.94 0 0.98
1.55 1 1.54 1 1.32 1 1.28
1.78 1 1.54 1 1.12 1 1.20
3.84 3 4.89 1 2.02 1 2.07
1.17 0 0.97 0 1.00 0 1.03
1.68 2 1.51 2 1.44 2 1.36
1.13 0 1.03 0 1.02 0 1.07
1.34 1 1.58 0 1.19 NO NO
3.30 2 3.00 2 2.00 2 2.31
1.13 0 0.97 0 1.06 NO NO
1.85 2 2.59 1 1.45 3 2.79
3.7 3 5.56 2 2.77 3 4.16
1.50 3 1.53 0 1.06 2 1.28
224 2 1.79 1 1.29 2 1.44
474 3 6.16 2 3.89 2 3.54
1.05 0 0.98 0 0.98 0 1.06
4.50 3 4.68 2 2.72 2 2.42
1.63 1 1.64 2 1.31 1 1.31
0.95 0 0.87 0 0.96 0 0.86
3.83 2 2.49 NO NO 3 1.98
1.06 1 0.96 1 0.95 0 0.87
0.99 0 1.21 0 0.93 0 0.96
1.54 1 0.93 0 1.00 0 0.75
1.22 0 1.03 0 1.04 0 1.04
2.31 1 1.50 2 1.86 0 1.40
1.50 2 1.87 1 0.78 2 1.09
1.45 0 1.54 0 0.95 0 1.09

M: male, F: female, MFH: malignant fibrous histiocytoma, NO: not obtained, LN: lymph node

2. REAFHE

BE R T, FH% T ®Tc-MIBI D%
A OTI OEFE X D ECEBIA 9 B, 2'TI D%
F&AH® ©mTc-MIBI DR X 0 @ FEF A 3 6, 12
2R DA 23 HITDH o 72, Fig. 1A, B IZ

9mTc-MIBI D AEREH A 5 N 7-HFE D MFH DIE
Bl (No. 9) /R . *"Tc-MIBI IZRX 7 2, 2'TI
EA37 0 THholz. %HETIE ¥ Tc-MIBI D
EFEDY 0TI OEFE L D Sl EFIAY 3 B, 2'TI
DY OmTe-MIBI DHAE & 1) 3\ FEBI AT 8 B,
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Fig. 1 Thirty-nine-year-old male patient with malignant
fibrous histiocytoma in lumbar subcutaneous
region in the back. Early (A) and delayed (C)
image of *™Tc-MIBI and early image of ' Tl (B).
9mTc-MIBI accumulation is obtained in the lesion
on early image. No apparent accumulation in the
lesion is detected on *'Tl image. The *™Tc-MIBI
accumulation is completely washed out on
delayed image.

Table 2 Changes of the uptake ratios of *™Tc-MIBI between early and delayed image
in patients with chemotherapy

9mTc-MIBI uptake ratio

Case Diagnosis Histologic response
Early Delayed % change
1 Osteosarcoma 1.63 1.07 34 PR
2 Osteosarcoma 1.76 1.34 24 CR
3 Osteosarcoma 2.12 1.39 34 CR
8 MFH 1.79 1.17 35 NR
9 MFH 1.43 0.94 34 NR
11 MFH 1.78 1.12 37 NR
12 MFH 3.84 2.02 47 PR
14 Malignant schwannoma 1.68 1.44 14 NR
17 Synovial cell sarcoma 3.30 2.00 39 CR
21 Metastatic adenocarcinoma 1.50 1.06 29 NR
23 Metastatic adenocarcinoma 4.74 3.89 18 NR

__early ratio— delayed ratio

% change =

NR: non-response

early ratio

X100, MFH: malignant fibrous histiocytoma, PR: partial response, CR: complete response,
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BIZRI%SDERB» 21 B TH o7z, FEHET
ATz AT 2 kD ¥Tc-MIBI DA 4
1% C 02 7% BIEBIDSEMRER T 4 Bl b o 7295,
VT TRZD &) HFEFIE 2D o7z, Fig. 1C (&
Fig. 1A, B & [F—JEHID *nTc-MIBI #1115 T
L, B TH O NEREHTE LI washout &
NTWaHITH 5.

3. REFRRR & DEH

NR @ 6 FEFIH 1.20 L E% 7R L 72 2 f (No. 14,
23) i¥ % change 2® CR, PR % & 72 9 SEHI
EHARB S PIIEAETH 5 A%, % change DIEIX
CR BT 323+7.6, PRB LU NR #T31.0+10.6
THh)HMCTHEEE IR o72. T 729" Tc-MIBI
D% IA1% D uptake ratio A 1.20 LTFTO 5109 5
4 1A% NR, 1 $I%5 PR T - 72 (Table 2).

Iv. £ =

#nTc-MIBI DIFEND BIE TOEFITERER
A BT 0T EIRIZES TH o 7205, BHE
FYRF T id 20T1 & ) B DR VFEBIAS, 2T 4
AL VB IBFNH LT, 9Bl S o7, &
L, #mTe OFRIAAT 20T @ 73 BEREICHA~ 6
B EEVD, " Tc DIx5EZ%{THI L
HTE, T/9Tcid OTHIHRIZ R VT —HE
{, L > THEEDOHEEIEGEONL L LE
ZoNn, EEEENOERKIL OTI OFHHEV
THEMIIBETE R WD, 4% L LERETIR
9nTe-MIBI DB BERAENDEFKIL 20T £131F
FELwoTIneEZOLNSL., & 5T ¥ Tc-
MIBI CIXRI 7 ¥ VA 75 7 412 & A MaE
BHTHLETOTILNVERTHL LV DN
b Lz,

ZAUSH L CHERE 3 REBI R O &% T ¥ Te-
MIBI DIFE~DERE X, EEMFHET 2T & 1
R, FEEI VIR REVEIAA LR, B
HEHFHETS, 0T & ) EREOEGERFIH 3 61
L, 2T & 0 EFREDGHNEF DT 8 B & B &
BHTHolz, 6, REMETOERAaT 2
LA E® *nTc-MIBI DEEPHIAETAI7 01
% BIEG % EMIES D 4 6] (No. 1, 8,9,21) TRD

7z. #"Tc-MIBI fHEZ OFAFFFIOWVTIE, 30
SED, 30 BED? L 60 5740, 90 H1RD LY
WX ) —ERY, TLFOREFEToLMEDLR
B Tl v, 2% L A RIIEDO AT
WBIRENOERE L B/l § 5 e E2ONE. —
[\ D ADEIE TH UL, #Tc-MIBI DEFRITFHE
BH OB ClTRETH 5.

BT, *"Te-MIBI 7S MDR A * — 3~ 7 H#l &
LCEHEN TS, MDR ICBET 2 JUiE#Al &
LCRE7 YV T7=AY Y, T/F /<4 D,
C VT IAF R EPMLNTEY, MDRI IZ
A= FNENHFEITOKTIVE VDO PHESY 2N
7 DSHRIE EICRBL, PUBRIZ R T X1
MBI ABELTWSE EERTWS!D,
Piwnica-Worms 50 (&, Fr#E#lifaiZHB1) % *mTe-
MIBI OHLY) JAHZAS, PHESY VX7 DFEHL NV
AEVHIFLIC AT, BEICEHL TV AMIfaT
X250 1 THADIIHL, PHESY /37 D
AEHETAENI NI NRH A 7 OAR) VA%
B T5HE, PHESY 87 OFBL NLAE G
FLCiE# 1085, BEICERIALTVWIMRTIEH
200 fE BN A Z & 05, *nTc-MIBI %% MDR-
PHEY VRV ICRBENDIYWETHLEHELT
W5, Thbb, ¥ Tc-MIBI DERAFHE L 2\
JE#513 MDR it O HIRERIDSEBICE X 57,
WRVPYPFECELVEHRNTE S,

AR DORE TIX, % change & REFRILFH
FEahRHEOMICHMEZBERIBON Lo 7
A%, #"Tc-MIBI D% 1% D uptake ratio 75 1.20 LA
T 5% (No. 1,8,9,11,21) D9 5 4FIHTNR, 1
BIASPR THo 7o fin Bk % LEZ NS, Hl
HROBEHETATT 2 L ED *Tc-MIBI DEFE
PHREETOICRD 4BIIEITRTID S FIICE
FNTEYH, No.11 ® MFH DJFER] b * Tc-MIBI
DEFEIIEE O—ELAEITIZE LT washout S
T, ZDZ Eh s PTe-MIBI D#%EAED
uptake ratio 7% 1.20 LLF, & 5 WIIEHIE A
5N WIEEBI TIMEFEREDORAVEIFTE 2 v
EVio TN e D L v, ERIEA %
<, BIEE TIIHIETE 225, ®Tc-MIBI D%
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G IMLFFREORRTINAE R BT EEED D 5
Enwz b,

Dimitrakopoulou-Strauss 5' (&, FEME1) >/ 3fE
14 BT, “"Tc-MIBI DEEDEHE L 1E#H 3 0 H
HOBKRIKEL TEEMR, WoEm, 2L,
EALD 4 BRFETHEL, ®"Tc-MIBI DEMHA L
NIHEB 6 BUIRED 1 BlE R LT RTRELE
f#, o ER, EILELTHY, *“"Tc-MIBI #*
MDR f A=Y Y 7HK L LTEHTE %95 Tdh
HEWEL T, EEOEISELRY, ok
RREHIE, Db OBE 3 BEHEZOZIHT LT
W O IXERE 30 1R DE T ) HICHEIZTE
s, (LFEREDOHLEREOMETFIHHT
ELUEEMIEH Y ) THAH. 541 ®Tc-MIBI
HHER OWAFFFB ORI PLETH DL L LI,
X5 A DEEFIC B\ THEE MK T D MDR-P
Wy NI REBOEBREELZ T LLEND .

PLE®D X 512 #Te-MIBI (2 2 1 E TOREE A
A=Y Y TRAIEEY, LFEREOMETHR &
Vo2 LW A RO ERTH Y, #H
BEHIE DS EOMIESIC & > T %O H I
Shab.

V. ¥ & &

1. BEERIEZE 35 12 ©“mTc-MIBI 3 & UF 20T]
DUFTTT A ERMATL, REHNOER T LK
L7.

2. BEHE TIE ¥ Tc-MIBI DIFZEERDER DR
Lo LIZIZEETH D, BEHEHEE AL
TEHLZ M —HEEZ LN BIEICBWT
9mTc-MIBI & 1) 2'T1 O DSTRZEEBD EFEH R R
WIS A DA, FEEIRro72. Ly
LA 5, “Tc-MIBI (%14 H{% T? washout %55
WIEBIASS 1), SRR O BO M B R IIATT
RCTH5.

3. #H&IZB T OmTe-MIBI @ uptake ratio 7%
1.20 LT DFEGIAEMRESE 11 HloH b 5 6ldh
D, WFhbLEREVENTHo72. ZD56
DL ABFNIEEED X 37 2 P EOERE DR
18 T52 412 washout ENLT W7z,

34 % 25 (1997)

4, FEMREEIZBIT S “mTe-MIBI D& TD
ERIET I LFREODRTFANIICH TE L
WHDH 5.

KIFZROERIX, 535 B BABEFEHEE CFR
74, HEH) ICBVWTREERLL.
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Summary

Evaluation of Bone and Soft Tissue Lesion Using *™Tc-MIBI:
Comparison with ?'Tl and the Relation to Chemotherapeutic Effect

Hisashi Sumiya*, Junichi Takir*, Norihisa Tonamr*, Naohiro Asapa®*,
Hiroyuki TsucHiya** and Katsuro TomiTa**

*Department of Nuclear Medicine, **Department of Orthopedics, School of Medicine, Kanazawa University

Thirty-five patients with bone and soft tissue lesions
were studied with ®™Tc-MIBI and *'T1 to compare the
uptake of two tracers. Planar images were obtained 15
min (early image) and 3 hr (delayed image) after the
injection of both tracers. Images were evaluated visu-
ally and quantitatively using uptake ratio (lesion/back-
ground). In visual analysis, 23 of 35 patients showed
similar uptake of both tracers, 9 showed more intense
uptake of *"Tc-MIBI than 2°'Tl, and 3 showed more
intense uptake of 2'Tl than *™Tc-MIBI on early
images. On delayed images, 21 of 32 patients showed
similar uptake of both tracers, 3 showed more intense
uptake of *"Tc-MIBI than 2'Tl, and 8 showed more
intense uptake of ?'T1 than *"Tc-MIBI. In quantita-
tive analysis, similar ?'T1 and **"Tc-MIBI uptake

ratios were obtained on early images. On delayed
images, *"Tc-MIBI uptake ratios are less than that of
21T}, but the difference was not significant. In some
cases, "Tc-MIBI accumulation was washed out on
delayed images, therefore the early image is essential
to evaluate *™Tc-MIBI accumulation. In all cases with
the uptake ratios less than 1.20 on delayed *™Tc-MIBI
images, chemotherapy was not effective. In malignant
tumors, decreased uptake of *™Tc-MIBI accumulation
on delayed images may indicate that chemotherapy is
not effective. Delayed *™Tc-MIBI image may be a
potential marker predicting chemotherapeutic effect in
malignant bone and soft tissue tumors.

Key words: Thallium, MIBI, Bone and soft tissue
tumor, Chemotherapy, Multidrug resistance.
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