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Tumor Imaging and Skeletal Imaging in Bone Carcinomas:

an Experimental Demonstration.

Shinichi Okuyama, Yasuhiko Ito*, Tachio Sato, Kunibumi Takahashi

and Taiju Matsuzawa

Department of Radiology and Nuclear Medicine, The Research Institute for Tuberculosis, Leprosy

and Cancer, Tohoku University, Sendai 980, Japan

Code number.: 731
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Radiostrontium and =Tc pyrophosphate accumulate in the bone that is being reacting to tumor

invasion. These were not deposited in the experimental rabbit V2 bone tumor itself, On the contrary

Ga and *=Tc bleomycin deposited in the tumor as well as in the reacting bone., This discrimination

of tumor affinity from skeletal delineation was illustrated by radioisotopic imaging. The finding appears

to imply that scanning with ’Ga and 9=Tc bleomycin would be a great help in early diagnosis of bone

metastases and in delimiting fields of surgery and teletherapy in the absence of detectable radio-

graphic abnormalities.
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W, MR, ERELE T D HiE T E B O Tk
WinkErbhEW, AR, cozkE, E
BRANCIFET A L2 AR LAb O T, KR T,
KEREREIED , BRMEBGEREMRTH S
8Sr chloride t 9mTc pyrophosphate, [EEHFI
A 3> ¥Ga citrate } 9mTc bleomycin, 4
OF, ER~OEFEELER Lic. BBfED S
O EREREEE Y ot TTIER X
i, ¥Ga it XA [EA A —PvZE WHEoD
v, EEFE YT o0 ) B LS50 TH D0

b, NEFEAEE, H5 ik, BEEFRECHEL

T, BELFHI LB EBbRS.
HEROME & Fik

LT L K 24P OMBE 2 ~ 3 RgDEEAERK
B AR T Ve FKEERRE © BRIABMEL
fo . SEAIAEEYEE © PR 3T O,
inoculum ¥, # 7 X10°= Offifafic hof-. B
M2 HOK B L, HTEELMmL,
X#g b, HEEai L BEHEELD B s 3o
7o WL LT, RN EBREPIC A RKR
ALz,

“Ga HiZfE - 1F5M%EER BREE2BOKD
hiz 100uCi @ %Ga citrate % FHEL, 1R
BB, WEROBH 7 » 4 kT2l EBET
BT 5 EHSEEDH 5\ XRIRE i
o, FHABE RS L, AErEL, Bl
MRS hic, V2E, B BKE, BIEHT
4y, WEIALD LA T EE Lz (Fig.2). V2
JEN DI, TELZLE VEFHAMEHER Lic, &
BEAOBETIL, BHokETS2LDI.

Ga-5Sr FJE5EEE  100pCi © %Ga citrate

#r5-2 A#20uCi » ®Sr chloride % ¥k L,
i 1 B2 BR L., 3 YGa + 4 v
FOVCHRES JISE L, 3 M ®Sr o Jibe
ZPTE Lic. 58 HHHED “Ga F 4 vEAAND
Cross-talk 3y 2 75w N EFH L, @0
Ga J v v P bES|E, YGa EAHEER L
fo. BOHTEBIEE Y, #ik1em bl h O BH5EIC
Wi B % THEbL L.

IR 9EBR 1, 8°Sr-*9=Tc pyrophosphte (*=Tc-

HAEF M RESME H5% We s

PRP), %Ga-»Tc¢ PRP, %"Ga-*"Tc bleomycin
(*=Tc BLM) Offifbe T2k, LB
Bk GaB8r LRI L THS.

¥nTe pyrophosphate Ffjflily:i3 Cohen & @
Al MY T HB MY, B AL TFy b

G—5 v+ 74 v b= THEN & B

(**=Tc PRP), 150~ 300xCi fl\ ic.

9nTe bleomycin 7 LW Fikic X 5. bleo-
mycin (HZA({L3E) 15mgh, A A% G ¥2Tc
pertechnetate 5ml * X < BFIL, 54EEIG &
5. BEORA R T AaAE VBTHREL, B
Yy TpH 7.0& Lz, Millipore 7 4 v 4 —

(0.22p) THGBL, WY, MEZERIC, &
% OERRAIRIR96 % Lm0t R 1 FHA
hHEE L LT 1 ~3 mCi, bleomycin & LT
1~3mghHs Lic.
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Fig. . One-hour ®'Ga deposition in the pelvic
bone and experimental VX2 bone tumor, VX2
tumor cell suspension was introduced intramed-
ullarily. The tumor destroyed the bone (Fig. 3,
A). The contralateral pelvic bone was taken as
the contrcl. Bone specimens were freed of as
much marrow as possible. Deposition of radioiso-
topes was expressed in percent per gram tissue
to the given dose. The radioisotope accumulated
in the turnor as well as in the bone.
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Fig. 2. Deposition of ®Sr and **™Tc pyrophosph-
ate (**®Tc¢ PRP) in the pelvic bone and expe-
rimental bone tumor. The radicisotopic concent-
ration in each was identical.

Fig. 3. A and B. Deposition of *38r in the bone
and experimental bone tumor. A, Radiograph of

the pelvis. The bone tumor destroyed the ischium
and outgrew it. B, **Sr scan of the same area.
The pelvic bone concentrated the radioisotope
but the tumor did not,
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Fig. 4. A and B. Deposition of *™Tc pyrophos-
phate in bone and experimental bone tumor. A.
Radiograph, and B. *“™Tc pyrophosphate scinti-
gram of the pelvis. Radioactivity was increased
in the reacting bone adjacent to the tumor.
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Fig. 5, Deposition of “Ga and *Sr in the pelvic
bone and experimental bone tumor,

ik, il X e ot

¥mTe PRP O3Ewcd,  BUSE L Bt i &
hTd, V2lEmsEtchok (Fig 4).

5Ga-Sr [FPFEE “Ga P 5481FRE TAD
&, "GanspAivk, %8, ¥=Tc PRP o 4345 & {1
TWBN, M—oEit, Fig. 5 ieRkT X 3,
Ga iV 2 [EHIC X <R LIz L ThHB . TGa
PSS & C e BEET S B ER LT v AR
i, Fig. 62z L.

¥Ga-*~Tc PRP [FFFEE FWHH5RL, “Ga-
85r AR OEA LT Tholz (Fig. 7).
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Fig. 6. A and B. Depositson of ““Ga in the bone

and experimental bone tumor. A. Radiograph re-
uealing bone destruction. B. *Ga is deposited in
the tumor as well as in the reacting bone.
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Fig. 7. Deposition of “'Ga and **™Tc pyrophosph-

ate (**™Tc PRP)in the pelvic bone and experi-
mental bone tumor,
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Fig. 8. Deposition of *"Ga and **"T¢ hleomycin
(BLM) in the pelvic bone and experimental
bone tumor,

Fig. 9. Deposition of **™T’¢c BLM in the hone and
experimental bone tumor. Both the tumor and
reacting bone concentrated the labeled compound.

"Ga-"""Tc BLM Hﬁ&’%ﬁﬁ RO i[?f#é:;’- B L
T, MBHABDODAHFEL A5 RE T, G4
A=y LEEA A - vl HSEK S R T

(Figs. 8, 9).
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WEERBVBBRTHBY. ™S COLERH L
FRELIED, FED®Sr & ¥=Tc pyrophosphate
TOERERIL, cofzBBE Lz
5. HE£EEMORbhcDIix, VX 2[EEYERD
LB, BEORIGERY, BEBHOARTH
2T, VX2BEFRECIE, 747 F— 704k
RREAERGRE DR & C BT v 2 1,
scintigraphy \WFHOFECLHERCEL. o
B, JEE A A -2 v ZHEEHTH B $Ga, 9T
bleomycin DSEEAFEE & 13 BEr ot BT o
T, TOWRE, VX2EE L) OEFHRINH
RbhicztTthn.

#E>T ®8r, *=Tc pyrophosphate o Ik 5 fr Fif
FRAE R SR iy, BRI 5 B 1
h&Ed, Ga BH%\ 2 ®=Tc bleomycin i B 5
NIRRT WO ER L X 5. EREC
THERINL, BRECEEERIGE NSRS,
Z DRUSHEBRICIL, RICEOEE@ARHA
BERD. LB DT, vEERESTES LS
Cie s . LEBRRe 5 EEE, LB onE
SRR BT 20T, BHELES BERE,
Bi%, Ca o BRYRBID > T 5% HHE T,
Ca, Sr, P {L&4y, FinlouEriEs. [chic
R LT, BB LiciEds b o7 e
i, BHEOERIIBA SR BT, #6oT, scinti-
graphy THE X hicws, La Licais, Ga® b
< "mTe bleomycin Fif, = OfEO e
B IE/T s ¢chs. hehd, Wi
hb, HEBREAEEET 220, 0k
TRREE ST 501, HEVIERE, IgER
B s RSB A A HE R R 2 BEIR S h B 12 5 5
ETHELTRB L, BlRA 2 —C vy, BRI
WRA 2 —vv7este LT, [HREEka 2 —
v v/ ] (proliferative tissue imaging) & \~ 5
BEEXHLE T TR MERSB EEL R DM
& G é ZD 181D .
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¥ 5BATHBY,

Ebdh, FWIOX, ™S EEER:
DB B &S FERPOEEET BRI &R
DTHDT, MOEFT>NTIWEEI LOS
FTELWHDEEL TS, ¥Ga iz \» TH
HEIRT VB L 5P &5 W& i carrier
effect DIFFEIC T, BERSAEREMED )7 b b8 5
FTwadortBihs,

FUFFROBFIL, ME—REOWIEC O T DR
THDHZETHDT, =L CHLIhEEN Y
RIETEDEMTEFHTLO0, SHEBHTILE
BbAH5. ThiedhhbbT, [HEMEERKT
—vv 7| DR, BEROR BT, K
HBFhC T3 L Bbh s, BEBd s, BEE
A A= v 7W, B & AR L 2 cx
%5 agent RFIHTNET, FofEE, BikRs
AL, 20, EHHESkOMEYER &5
ETEBR S,

FEBRERPOEDILZXS & L1k, YGa b
B\ % ¥mTc bleomycin # fj\»C& scintigraphy
2Tl 2, BMoBEEORYRZE, b5\,
VIR EREEREBTERVEBATL, FHETD
BUCIRBHETFOBRECK BT DL WS & T
H5H.

L

st Sr L 99mTe pyrophosphate |, iR
UG Lo 5B IR T 5. MEHERESR R,
W, FRESERREV X 2 EEE hE SR Lic
Dotz fil)i, Ga b %mTc bleomycin i3, [T
BOLEbT, BHAGCL XSEFLE. &3
LicERERAE L Bk 1 2 -2 v 7 L oEily,
scintigraphy TR T2 Z L A C&E. coC
ED, ¥Ga BB\ 3 ¥nTc bleomycin = X 3
scintigraphy »3 0 BB O BRI b & &
D, X ERFEORGhRWEICK - THF
WE, RHFOREC AL T L Fmmd
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