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Table 1 Results of Bone Imaging of Metastatic Bone Tumors with 169Yb-citrate

Case Sex Age Clinical Diagnosis and

No, Histology .
1 M 37 Thyroid cancer

Small cell carcinoma

2 F 70 Sarcoma of uterus
Metastatic sarcoma of pelvis

3 M 66 Cancer of tonsil
Infiltrated epidermoid ca,

4 M 72 Grawitz’ tumor
Metastatic adenocarcinoma

5 M 55 Metastatic bone tumor of the
pelvis (unknown origin)
Metastatic epidermoid ca.

6 71 Oral cancer
Epidermoid carcinoma

7 M 67 Malignant lymphoma
Reticulum cell sarcoma

8 F 59 Stomach cancer
Infiltrated adenocarcinoma
tubulare

9 F 64 Skin cancer of the head
Infiltrated squamous cell
carcinoma

10 F 58 L-Breast cancer
Adenocarcinoma tubulare

11 F 46 R-Macxillary cancer
Epidermoid carcinoma

12 M 59 Metastatic bone tumor of the

thoracic spine (unknown
origin)
Metastatic adenocarcinoma

M : male
F : female

R-: right
L-: left

EREEEG CELVEBIOENRA X —DT
HEBIEHINTZORIZENIEATH Y, Zh
SIEVT N b AER, FilFE 3SR E TRED
MBI NI, TD5 bITEAIZ 4 * — o TR
Ih (17/19, 89.5%), % DISEBALIC Y Db S
B %2 (15/17, 88.2%), 2IRALTEYb Kig
B s Enits (2/17, 11.8%). K%, M2,
JRERIIBAL, 4 A — OB E2E DT
F£1ITRLI.

SLICELVREA A— B BPHKT AL, L
MeRESBEHI NI DIX15EA(15/19, 79.0

X-p and “or Image
Detected Lesion,

Thoracic spine

Image
Detectability

Sternum 11
Pelvis 1.1
Skull, L-Humerus, 3,/4
Lumbar spine, L-Femur

R-Ileosacral joint 1/1
Pelvis 11
Sternum 1./1 (defect)
Pelvis 1./1
Thoracic spine, Lumbar 2,72
spine

Cranial bone 01
Thoracic & Lumbar spine, 4,4
R-Femur, R-Ischium

R-Maxilla 1/1

171 (defect)

Total «ceeverrererrrsirnttcicinnciciiannanianians 17,19 (89,5%)
Abnormal ¥9Yb Accumulation -+----
Abnormal 169Yb Defect - :ceeeeeeseurennnnns 2/17 (11.8%)

-+15,717 (88.2%)

%) T, VIRB LA * — O OME TRESIER
TET2H DIIBEAL (13/19, 68.4%), % DLW
LEoBERCoWTIE, FarMaric 2 ADOEM (i
FHREME 1« FFEME 1) BHEXUT, BHEO
HEE, AT DONWT—EU T2 Ed 2 AT U T2
B VBRI DA 2= T Ch W0, B
JOUVIRREA X —UBA%E AN DIEZ
nZEN 8ENL (8/19, 42.1%) ThHbhH, LB
A A= X h TR TWIZE DX 3EBAL (3/19,
15.8%) K@ X7z (£2) .
AHRIBRESThb Iz fITI1x, BEdicd 5=
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Table 2 Comparison of X-p with Camera Imaging IERg M EL I FESEETGEoO GO 28 E
1. Detectability 1 A= T, BRIZPIRICHIE S h, RICHEHE
X-p 15,719 (79.0%) N -y L REAST e 1 ;
GEE g A U S e L 169
Image VRIS (89 ) S, ai, BTG, s &0 99YDb £
X-p and Image 13,719 (68.4%)
2. Superiority
Image >X-p 8 (42.1%)
Image=X-p 8 (42.1%)
Image< X-p 3 (15.8%)

TRy ¥Y b $2R5 0 WPH O fE /s & LERE R O ik
LhHEDT.
ERE g 42— 15555« 4 (X 1)

Fig.2 Bone image of the case No, 2, pelvic
metastasis of sarcoma of uterus, Oste-
olytic change in X-p (top picture) and
abnormal 169Yb-citrate accumulation in
image (middle picture) of the left ileum
is detected, One month after irradiation

Fig.1 16Yb-citrate accumulation to the normal (5,000 R), the change of 1€9Yb distribu-
skeletal system, tion is seen (bottom picture),

Presented by Medical*Online



474 ¥ E
RS TH 5. AIEB S LM A & 5
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OfEFI 2 = 705% « 40« FHAMEERIEER (X2)

B chBEorEatste (LR, &4
X —¥ Tl Zhic —FU Iz BYb e & L9
(h%), 6MeV Linac X 5,000R 4 1 #
H#HTIIBEHHBALD Y b LRI OFI/NMT A 5
nans, KEBEE, EIIE~OIEL DR & &
»ons (FX). B THRBEOHTEBE SN
y il
OREWI 3 : 665% « T« Silabbivioo 278 Pk & 1L 1%
(X3)

1% 45 (1974)

BLUMT A EEo Bettzere (LAEX),
FA4 A—UTHZhIc—HLUTZ8YDb iz s &
» (EAED, T vETARE S ArisEeg (8
LB &, MERE CFHERD 1T b BB s B ERT s
#enhiz.

OIEBI5 = 555 « U« INFEAFEE MM (X 4 )

G E~IE O HEEZ LS b (X)), 4
A= TIETOMTD Yb fifi %2 (hi), 6
MeV Linac X 5,000 R #H#% T3 19Yb iR
OHPH & R DWD %A E DD (TH).
OREGIS = 675 « 2+ ZHRVEFHIHE (X5)

T E R U ZREEHET, 27014 FA
HErp Xk h &y 7 e 7Y UIfER Bence-Jones
EERDBHEL L, BL i3 punched-out 234

Fig.3 Bone image of the case No. 3, multiple bone metastases of cancer of
tonsil, Marked osteolytic change of left humerus in X-p (upper left)
coincides with 169Yb-citrate accumulation in image (upper right),
Increased activity in the frontal bone (lower left) and the lumbar
spine (lower right) is observed.
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Fig.4 Bone image of the case No. 5, pelvic
metastatic carcinoma (unknown origin) .
Osteolytic change in X-p (top picture)
and abnormal 199Yb-citrate accumulation
in image (middle picture) of the right
ileum and pubic bone are detected,
After irradiation (5,400 R), decreased
activity is observed (bottom picture),

THTEMIREICH 5 & B 5N BIEFTD %5,
BFA A — O TIIBEETA~DOYDERNE L 24,
fEE & KGO ®Yb RO AL EN RSN TN

b, KIEGIOWRIES B EA A —0RELIZE
D> EHEHI SN A DS, TR ED H 2™ Te-poly-
phosphate 2 X % BHEIED FITHEMHLIZL D
iz, G0 BREO R L2 0 & Bbh
5

5. B R

19Y b-citrate 1 & % BHVENEL O ZW TR
Rz b DI, L#T79.0%, 4 A—UT
89.5% Th h, 42— TOMPRLEN. B
BWiTE Z0ELE KT HE, A Xx—U>V1
B, 4 X—U=UENPENZTN42.1%TdH % H5,
4 A=< LEIEDOTH»I5.8%Th 12, thbh
DA, KD b OFHEREE D RI ZHikEHR
LR EITH 5.

KAy OREGE, FRHEAO BYb RGN L
f2hs, RIS ASEEEOFITIE OYb KRIEH %
BURCEIIHEINESCETHA, E1z, M
BTIXME L HIRES E2 b G, s dh 7
WAS, T OB, EGS LIELIEERTH A,

PEEGW SN T3 bone-seeking agent %
LhlefiT 375 &, SSridPminy, LW t ens
F  Bigiias 2. 7S t b2, 8ikEfi & i
DSHULTED t Yohss0lsl] & B TEHMTH b ,BF
Y4270 borTESN SO TR T —i
fLUiz £ u® [ 19714F Subramanian 592X b
omTe k)Y KBTS N, T LSKH T
DL SN TV AP Te M« o BiIR & A Y iR
121013 i b D e O REERSTIRET H 5 .

189Y b-citrate & F-EEFEAHS ¥Ga-citrate & b 4>
75 ¢, 8mSr, “mTc bone-seeking agent (&
EERIBIFER S 54, B, MHEEEOS 1 £
— O FIT L TN D DS, MR, SEANDE
EERT % & & ¥ A O T HESASS BE ik o i S s R
BEENSH B, 9Yb i3 B e KT r BB
Y7 = 2OV F — DILEET, I t 1%eh332H
T shelf life p3sfZu, ¥Yb-citrate |35 #i g &

(2.33rad/1001Ci)? @ Wlihd> & KEHHIZ T &
4, %72 bone-seeking agent iz —f¥icy o F
75 L6 OISR E oFERI, BYE, EE
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Fig.5 Bone image of multiple myeloma., Decreased 69Yb-citrate
accumulation in the joints and different activity of hip-bone
and temur between right and left is shown,

WS O IR REET H % D TW, ©Yb-cit- 6. ®& @

rate I ZAEE 2B L © SO BA4 2 — v v 1Y b-citrate DBE~DOOYb 2RI U T,

FTICDHRHNEREEEZLS. BA A= TRt Tz, RIERIZ L EIE 724,
gt E & YD R onWTiE, 57O ftu> bone-seeking agent & [ilff, BHEVHRZED

f%nflii fzhude 6 7sungs, SEFNCRUTZ L 9 i Hiic g Stz 4 x—opfdoh, %= ORHERs

TERRGE O LER G > T 5 =
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e Y b-citrate 1%, MAHRBHROAMERD
& EEE +oFAMEO » 5 2T HHs
bone-seeking agent ¢ EZ AL 6N 5.

KM DOESIE, BEAREERE AL R L8
13[A HABEESHRE Y R YT AR TENTNF
E30N

T

1) AHER—fb : FrCEEIEYEE L TDS v b Y
v 2EEY. EFEDOHWH, 81(13) [ 825~826,
1972,

2) AHK—{th : FrEEfEYE 199Y b-citrate 12X %
NEBHEHEE, B20H WA, 83(4) [ 198~199,
1972,

3) AHK—{th . 169Yb-citrate IT X AEBAF v =
V7. BEHR, 18 1 191~194, 1973,

4) Hisada, K, et al, : Radiolanthanides as pro-
mising tumor scanning agent, J, Nucl, Med,,
14 (8) : 615~617, 1973,

5) Hisada, K, et al, : Tumor scanning with 1€9Yb-
citrate, J. Nucl, Med,, 14 (10) :772~773,
1973.

6) MEFHERb © 18°Yb-citrate [ L A S L F T
7 4 —DREER. KRS, 9 1592, 1972,

7) FHE—FAl  EOBY L F ST A (2). BKE
2%, 10 : 389~395, 1973,

8) JIZEEM  HEOHEEAF » VT4V b —F
2k 2 EEHGOBZE-—F L UTEF &St L0
Hige——. HERGEE, 33(8) @ 661~670, 1973,

9) Subramanian, G, et al, ! A new complex of
@9uTce for skeletal imaging, Radiclogy, 99 :
192, 1971,

10) Subramanian, G, et al, : 9¥™Tc-polyphosphate
pp46 . A new radiopharmaceutical for skeletal
imaging, J. Nucl, Med, 12 :399, 1971,

11) Cohen, Y. P. et al, : Utilization du pyro-
phosphate de sodium marquiepar le technetium
99m dans la scintigraphie du sequelette, C.R.
Acad, Sc, Paris, t, 275 (9. Oct, 1972)
Serie D 1719~1721.

12) Baker, J. P, :9™Tc-pyrophophate—-A new
bone-seeking nuclide, J, Nucl, Med, Tech-
nology, 1 (1) :24~26, 1973,

13) 85K Efh: 90Tc Yok 3BA: v .
Medical Postgraduates, 11 (9), 537~543,
1973,

14) RRFEAML By U FRF » = TICONWT.
fit, 18 (12) : 931~940, 1973,

Presented by Medical*Online



478

Summary

Bone Tumor Imaging with **Yb-Citrate

Ikuro TATSUNO, Hisashi BUNKO and Sotoe KATO
Department of Radiology and Nuclear Medicine, National Kanazawa Hospital

Tumor affinity of the Lanthanides series was
first reported by Hisada et al, and one of them,
189Yb-citrate, was proposed to be the most
suitable tumor imaging agent, But 189Yb-citrate
also accumulated highly in some tissues other
than tumors, i, e, bones, salivary glands et al,,
and when tumors were overlapped with skeletal
system the images sometimes became difficult to
read to be positive tumor accumulation, So we
intended to use 1°Yb-citrate as a bone imaging
agent rather than tumor imaging agent. Inci-
dently we had one autopsy case who died 19
days after 189Yb-citrate tumor imaging was in-
tended and 16°Yb-citrate was administered in-
travenously, and we confirmed that 18Yb-citrate
accumulated chiefly in the bones (500—600 times
of blood activity), From these results, we used
163Yb-citrate in detecting malignant bone lesions
on purpose of localization of radiation therapy of
these lesions,

Bone imaging was taken 2 —5 days after in-
jection of 200—300 xCi of 189Yb-citrate intrave-
nously,

Normal skeletal system, especially vertebral
column, cranial bone, pelvis, long bones and
joints were clearly delineated, The accumulation
of 189Yb-citrate appeared to be slightly decreas-
ing with age,

Forty-five bone lesions were imaged and nine-
teen lesions were detected by X-ray photo (X-p)
and “or 189Yb-citrate imaging, These nineteen
lesions were confirmed either by biopsy, opera-

tion or autopsy. Seventeen of these 19 lesions

were detected by 189Yb imaging (89.5%) ; of
these 17, 15 (88.2%) revealed abnormal 9Yb
accumulation and 2 (11,8%) revealed abnormal
169Yb defect, Fifteen lesions (79.0%) were dete-
cted by X-p and thirteen (68.4%) by both X-p
and 169Yb imaging, To compare X-p with 169Yb
imaging in detecting these lesions, 8 (42.1%)
were equally detected by each methods and in
8 (42.1%) 1%9Yb imaging exceeded X-p and in
3 (15.8%) X-p exceeded 19Yb imaging, After
radiation therapy, 69Yb accumulation decreased,

From our experience, it must be remembered
that some cases of almost complete osteolytic
change will reveal the lesion as 169Yb defect and
that sternum and thoracic vertebra confuses in
frontal view, then lateral view sometimes re-
veals useful,

Because of its little accumulation on liver and
no disturbance by activity in urinary tract like
8/mSr, ¥mTc-pyrophosphate and ®Tc-polyphos-
phate, 189Yb-citrate is suitable for imaging in
lumbar vertebral and pelvic region, Unfortuna-
tely, it highly accumulates in salivary glands
and nasal cavity, it is difficult to image the
lesion of head and neck region,

169Yb is non-beta emitter and has suitable gam-
ma-ray energy for imaging, and has a long
shelf life (physical half life ; 32 days),

From a standpoint of radiation dose to skeletal
system, large dose cannot be administered but
selection of cases makes the nuclide to be
relatively low-cost and useful bone seeking
agent,
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