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360D EY v F 7T KLY, BAMERE R L TTHlIcOWTHRE Lz, g 28 4, FERES I
43 45, JEHBANHHICIE 6 pifBlEt S h, BAMERRRMLIC R IRIL SRR S WDk IS B Th - 7-.

FEREIE X DU ERIE 19 B, IERILE 1S 4, (LEHHR 4 IEIcBEShx.

@D 5 & ENE T EIE A 9 51, L T B, FE 3B, BE2H%TH Y, BEEEEORTY LV FII T4
— 4T 2,350 il P 27 FlicBlER S hve. B Z DN 63 %% Ed Tk,

99mTe- ) L RLAM O BIMERIEFF I LT, Ca X oRhflic oW TERE ML 2.

L FC®»IC

9mTe-y (b AMIC X 2 s SRR E, Fix
DIHE, KIBTBIEIN, By v F7 7 LOHK
Lomii LTRETHD L L LT, ¥mTc-y v
AL O OEREF 2 HE T2 FAnY L LTY,
B LT 5.

Berg &0 O E~n 9mTc-Diphosphonate 4
BoOWMELOE, + TICAREORIE TR 7R
INTWE2, FZhlbhvbid BERENHRE &0
AWET 5.
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* R TH SR SR S AR SRR 2 e
xS RNR & v 7 — R R
44 564E3 4 19 |
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HiconwTRHM LI, BV F7 77 4 —HATIE
i, MEERERE2,3504, RtEEgRE69045], o
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%<, RO TUWIRERROHEIS2, fififE34061 T H
Stz MR TIIMES R L E L, WY LD
K LT % Ed T,

1/ U7z kfEix 99mTe-pyrophosphate, 99mTc-
diphosphonate, & % v\ % 29mTc-methylene diphos-
phonate (LLF, 9°mTc-MDP Lfig+) THVY,
10~20 mCi #7143 ~ 6 B[ T 2 % + 7 — (JSS-
351, BSWIIB-520) & %\, ¥ ' F 7 2 7 (GCA-
102, LFOV) iz THgtg L 7<.

Fiz, 9mTc-y LD IMEREORERE L L
T, IEEOFOEREITENERZ LS L0 &
+2, ZhI YV bENbDE+], FHHLOE+3
ELTHHELI.

n. # =2

WY v F 777 4 —Hifr 3,160 1L Y, 7741
(2.4%) OESMEFI B S hic. TTRIOFIMER
ENBT AL, EEA~OERI28H], IEMESE~D
SEFEIT431, JRIEAHIAS 6 4l T -7 (Table 1),
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Table 1 Extraosseous accumulation of 99mTc-Pho-
sphate complexes.
Calcifications were identified in microscopic
section (*), and low kilovoltage radiograph
of autopsy specimen of the mass (**).

No. of
case
Ig:é ecsaf Ident_ified
calcifica-
tions
MALIGNANT NEOPLASMS 27 7
pleural effusion 9 0
breast cancer 7 3()*
lung cancer 3 0
gastric cancer 2 2
neuroblastoma 1 1
liver metastasis from gastric 1 0
cancer
lung metastasis from uterus
cancer 1 0
abdominal wall metastasis from
lung cancer 1 (1)**
myosarcoma 1 0
lymphoma 1 0
BENIGN NEOPLASM 1 1
myoma uteri 1 1
NON-NEOPLASTIC CONDITIONS 43 5
edema in extremity 19 0
normal breast 15 0
myositis ossificans 4 4
radiation pneumonitis 3 0
myositis ossificans progressiva 1 1
amyloid deposits in skin 1 0
UNKNOWN CAUSES 6 2
in liver 2 0
in neck 1 1
in abdomen 1 1
in forearm 1 0
in leg 1 0
TOTAL 77 15

cases cases

“%%E&%Lkﬁ%®5z%ﬁuﬂm%0

EMEREOEY v F VT 74— AT 2,350 il
1-1% EED T kK 9 #l, flis 7 41,
fitis 3 B, 2 5, ebERSEMIRNE, W ol
%, TEEOMEE, MEOBEEERY, HRE,
BIWY v oo ERZER 1 FITEIMER Bl
Shi.

BHEFITEHED 1 FTd o7,

18 & 9 5 (1981)

Table 2 Degree of extraosseous accumulation of
99mTc-phosphate complexes.

I+ 2+ 3+
MALIGNANT NEOPLASMS
pleural effusion 9 0 0
breast cancer 1 4 2
lung cancer 0 3 0
gastric cancer 0 1 1
neuroblastoma 0 1 0
liver metastasis from gastric cancer 0 1 0
lung metastasis from uterus cancer 0 | 0
abdominal wall metastasis from
lung cancer | 0
myosarcoma 0 1 0
lymphoma 1 0 0
BENIGN NEOPLASM
myoma uteri 0 0 1
NON-NEOPLASTIC CONDITIONS
edema in extremity 19 0 0
normal breast 15 0 0
myositis ossificans 0 1 3
radiation pneumonitis 3 0 0
myositis ossificans progressiva 0 1 0
amyloid deposits in skin 1 0 0
UNKNOWN CAUSES
in liver 1 1 0
in neck 0 1 0
in abdomen 0 0 1
in forearm 0 1 0
in leg 1 0 0
TOTAL 52 17 8

FESE LA~ DTN U IEF AR IO, EH L5
1545), AR 4 6, FhRR R 3 4, dETTHE
LR, BLOKET I v A FILEIEIC 1
Fom» bk,

F O, BT & MAIT LTV B8R RO,
B X ORiEORER O 1 FHlFoIZ, U“ih‘f‘tﬂfﬁé*ﬁ
g s h, T EBOERONEES, B
U%ﬁ@ﬁﬂ@kﬁ%kkwéﬁﬁmmoﬁﬁ
X HITHIEOFEH OTRIED IR S AL WO R~ D
LN BE SN, WThOERLRFES AT
BOPREARHE Lz, £/, BHEOEFTTF
B SERE RS BLE S P23, FIRRET RIS T O N
BiE, 2037 InA REHELEORFEIRDH
NHREAH M /2.

B AMERREPTICR IR BLEE S AT REF) 1 1541
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&) (Table 1), R TIXFLE 3 H), 241, Hb
PR HARE 1 ], fitis O RERERRS 1 B, 7 A A

LHICER b, FERER T b EHR R 4 61, 3
AL YER 22 1 BT, & HIRIERBIOMER T
S & RIS TR SRR L8 iz,
¥, ZhH0 ) b 1 FlTHEERRAEIC X
T, JitidE O MEREER )RR i Y U 7 I
DB L > T, 1F LD THUNGIRIL 2 R
T&E/.

HIMER &R Lo ES & R BT 5
&, 1R, WY _EREGE 6 1, ARk 14,
ZOM3IFIED. BEO2HIL, & bITHIKRR
HWTHY, Wb BHRMKR’ED bRk,

$iz, ThAEhOBHERMOBELZSHTD L
Table 2 (/R L7cZ &<, 1526, +2iX174,
+34% 8 pliclE & -, gEtERsk, PuRELE, 1F
WL, B X OB ROEREE X F~T +1
Thotz. WHTIE+H1 OERFE T 1 FlOKRT,

(a)

Y 6plix+2BlEERL, Mo 3FiTE bic
+2 Th ot i, bEHEHR T2 2 14T,
+3 DOERHEN I FlicH LRI,

Iv. ]

CREF] 1] S15%, etk AgLE.
WHIEEEREZEO M TRITSA By v 57
7 M T, EFLFEIC 9mTc-MDP 0 F SMERE A
Bl s h s (Fig. la). Z0EFEBII~vES T L
TOMEME—E LT3 (Fig. 1b). Z DERFITIE
2 VESTACEBNTY, HEFEMSE oMY
MIRBRIZENTY, AREBRIIED bk o7z,
CEER] 21 59%%, #th:. BmiNEER.
JRAPTER & & 7o LTORIRIRE D IEFI TH 5.
9mTc-MDP 12Xk 5/ v F 7 7 ARTEGICT E
B IEH I B S E R G Bl S 1 (Fig. 2a), A1l
itk Tix Z OERGRITH ICMEBELTRD BN D
(Fig. 2b). B XHHREICTHKILE P07l fEE

(b)

Fig. 1 Case 1. Fifty one year-old female with the left breast cancer. *"Tc-MDP bone
scan (a) reveals extraosseous accumulation in the left breast, corresponding with
the mass seen in the mammogram (b). In this case, no calcification was identified
either in the mammogram or on histological examination.
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(b)

Fig. 2 Case 2. Fifty nine year-old female who had local recurrence of adenomucinous
gastric cancer. *"Tc-MDP bone scan (a, b) reveals extraosseous uptake in antero-
median portion of upper abdomen. Barium examination of residual stomach (c)
demonstrates the rigidity of both lesser and greater curvatures with calcifications
outside of the gastric lumen. The extraosseous uptake corresponds with the

calcified mass.

BB sh (Fig 20) EAMERTE —BL T
WBFTRERD. ZOREEBSEM LT 7
2 F 7 LOBENER TRV, AURIRSICHER
DRONENSTZENLHEFELES.

[FER) 31 673k, Bk, FimRERERH.

ftifm S LR D SRR H T 5. AL REEERE
SR ~H R 1200rad % FREH L7cRyod 99mTc-MDP
DFY T T L BEETIE, WESERICES
xR B, EAESICRENMER G L B D
(Fig. 3a). JB CT {4 T3 AEFE o ORI (RIR EE 51
WA Y, FOEEOFEEMEI TR S N 3AH IR
fbiz@igg s hizd o7z (Fig. 3b). LarL 1 » A%,
FRRE IR U 7o i OSBRI R I, BUNA

JR#GH R & hu 7z (Fig. 3c).

CREF] 41 535k, Zoth. TEAhME.

IO HEBRBO R THRATLIzE Y v F 2
7 LT, BELEFICHED 9mTc-MDP 4£ 5%
N@lgE I hic (Fig. 4a). H# CT % Tix, Z o
RIC—E T @M TE LV EH Lk LT
Bl s hiz (Fig. 4b). F& L L LIChE®IC L AR
L23@BH L, ZOERIFEHEL 2SR,

CEEF) 51 19%%, B (bEHmR.

HMERE D7, MEREL 2 >R TH 5.
B XARIR IR BE R B, 7K Rk AL 1 3
s F IR LR 3389 & 4 (Fig. 5a), *9mTc-dipho-
sphonate (2L 5 Fy v F 554 Th, XHEHBT
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(a)

(b)

Fig. 3 Case 3. Sixty seven year-old male who had the left abdominal wall metastasis of
the squamous cell carcinoma of the lung. ™Tc-MDP bone scan was performed
during irradiation of the metastasis. Posterior scan (a) shows increased accumula-
tion in the left flank. Subsequent CT scan (b) demonstrates large mass with central
necrosis, but no calcific density. After one month, the radiograph with soft tissue
technique (c) shows fine calcifications (arrow) in the autopsy specimen.

OB DA KALIC B L IR g s A B i
(Fig. 5b).

V. & %

9WmTe V) U RILEYI OB IMERBIE, T TICH
A ORIETHESNTE Y, M TR, i
2, FRRIERREESD, RS SD ST E
FEG LA O REED, BBEZE®, LB EmRD,
Tumoral calcinosis!0:1D, ERZLHED % T D
BHEHND.

i~ QBRI IR b, Singh 513 @ik L7z
—JEF DR TEHEbRAbIOBE L fEFoh
DOFEED 2HIL, FHICKSLDTHS.

HAMERBIT, bbb OERITiX 3,160 fFh
T4 2.4%) B TEY, RLTBLWH
REFTWRIL.

HIMERON, EHEER~OHERICHE LT,
EMEREOES v F 75 7 4 —RifT 2,350 27
Bl 11%) 2B L. £, ZhiZLEisE
1B 35% TH Y, BIMERDET % & Ll
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(a) (b)

Fig. 4 Case 4. Fifty three year-old female with breast cancer. 292Tc-MDP bone scan
for metastasis survey (a) revelas round radionuclide accumulation above the
bladder. CT image (b) demonstrates a round solid mass arising from the uterus.
The mass as well as the uterus contains calcific densities. This mass was found to
be myoma uteri.

s
t,z;
vt

(a)

(b)

Fig. 5 Case 5. Nineteen year-old male who had tetraplegia due to cervical injury fol-
lowed by myositis ossificans. Plain radiograph (a) shows marked calcifications
in the soft tissue around hip joints. #*mTc-diphosphonate bone scan (b) reveals
massive radionuclide accumulation corresponding to the calcifications in the soft
tissue.

+ 2 H[E 53 O, 65%% K7z L 35 Poulose IZBWT L FEREIC, BEARLEL63%TH IR
B OELIIRAEY, TAEFEIEL 1o e EREOKIZEE SO T, By v F T 77
To. MR ZRET 5 L PEISD OBE TITIRE 4 —RATIESNCIRIE D% <, R P EEED £ 1.7
BELEL, 61%% 5D Tniz. bivbh i BThorEEEELTH, ¥mTc-) VBILEYD
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i ~ D IEFRBUA AR HEA D 3z 5. BHEIC
MLTix, bivbi, FBLU Singh 513 DJEH]
EL AR E P oI R TH Y, EEEE
LRt LR L 99Ty LR b B EERE L
DEEPHEESND.

9mTe- ) L ERL &M O-HIMERBE T IC >\ T,
flix OMBH YV ERBHELNL TV, BT, £
R FICBE L TEET 5.

HTHARR DOV~ D 99 Te- Y L ERL A D HFE
WL CIEBOBRE R, ZoBRFUIEOHE
RN e < MR/~ OB L 5 R
i EOEREEMEE 2 S.

F/o, EFRAFOERIC LT LERBE TN,
FLE D 7 DI MR OEBHRESIE L 7D Ny & 5
FYRBHEMLTHBICTERWEHETS.

I biz, iRk ~0EEL, bhbh ol
TIHEROBEEIITL, AHLY, #H5D oy
DT L JalEE LB L TIEN D °"Te-Y o Egft
Ak i Licicb tELLNS.

Z DO~ DERIC oW TIE, bhvb
NiFCa boMEZEHLTWS. bhvbh i
BT ISH (19%) IS SMER O 1 R (L & 580 T
BY, 2055 | FUIHRIEEAROBKBREE, 14
FICEE BB T OB RIS TRUNR IR 23

HEIhic. GRFRTOFMERBHFIZHOWTH
JRALDH 5 & R BEAR I TRB T E 2 - 7225,
WEEAR THIRLANT LoD T R2OH B IEFIR),
bivbhofiEflo Z & {HHIBEAR ORBIREIC X
T, FUCDTHUNAIRIL SR S b b 5.
I 5Hiz, D’Agostino 518 Lo = L <O
EHITEFHMBUCTI b= FY 7 NI Ca
DWFHEDED HITcHEN D, 9nTc-y LR {bEw
DHEFEL Catf L oI HEES L 519,

%7z, Wrogemann &8 D #ifasEsE b Calzfl 4
DR RED HBELEIMNMZ % & Table 3 1R+
&L, BRI B B VIR S R o0 —ii
KMFIREICL Y TR AXF—BRZL, 2Dk
Ca A 4 Ui MfasMCHEE NS, I har Ry
7, MKENICERICERYAEh A Fe ¥
TAEA NED Catlfl LTiFfEh 5. 99mTe-

Table 3 Proposed mechanism for extraosseous ac-
cumulation of 99mTc-phosphate complexes.
Modified from Wrogemann K, Pena J.1®

Ischemia, Hypoxia
L d
Lack of energy
E 2
Insufficient Ca pumped out of cell
L 4
Increased net influx of Ca
L 2
Excess uptake of Ca by mitochondria

. \
Elevated cytoplasmic Ca level N Ca salts
=€ 2 TS
R - combined with

Cell ne.crosis 99mTc-phosphate
1 complexes
L 4

Calcifications

) UREAmEZAG I har Ky 7, HIKEN
» Catfid 5 W T HIKIEIE K AE Ul F R Lo Catlf
LR L, BAIMERBEETZLDOLEESND.
—J5, 9mTe-Y VELAEMOER AT LIk
IR IE D REF] TR FBEMBEIC X R RR
FIZTYH Ca HHOWLE VR T Ih - 7B b
HIhTWY. ZhbDHEIZHE LT Zimmer 519
o acid phosphatase # 48 L. Fb
t,, 1% 51 acid phosphatase #5243z 9mTc- Y
VML AEMINREE LN EEE R TS L L, e
HIMEROBIE I WIS L5, LA I
acid phosphatase DOHIfNHIH D Lk X T 512,
¥z, HIMERTE Y v F 7 7 ADOBORIKR
FiE LTREITRERL, SOKE, REL ¥
fi+s LTCLERATHS. HlxE, HRETEY
YU LRF Y e ELITEBEOVADY OB &
LT, FhfMbaE TR ROHE & LTHE
BREEOETIEBETIHILETHASH. &6
2, [LEMHRTEXBFRATIEIo&E ) Ligni
A b OEE L HET2FEE LTHEDTH
D, MM EREESCHFRHREIC X 2EIEE Ok
HHROBIDBEE, VAE)F—v 3 VEORHE
HIEICHERTH 520,
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9mTe-) U EbEMICE D HY L F 7T 7 4 —
BHiT L7z 3,160 filicis T, HiMERIE TR LI
175 (2.4%) 2o TS L7z, BoMERZ D
TIEGNRERE28M, FEMERA3%I, = O hisHEA]
6HITH o7, ZDON, BIMERRALICHIRIL)
HRIhI-DIpTH -7z,

fEs CIEEVERERE A2TH 5 0, BRI O v
YFTTT7 4 —MEfT 2,350 D 1.1 % E K Tw
7o, KRR TIAE~ OEER L HAMERE B
L 7o MRS D63% & (Hd Tz,
HIMERBOMF I L Tix Calfit odic>
WTEEEMA 2.

5B, ARLOEE L H 20 Bl HABESSRAICT
BRI

x W

1) Berg GR, Kalisher L, Osmond JD, et al: 99™Tc-
diphosphonate concentration in primary breast
carcinoma. Radiology 109: 393-394, 1973

2) Matsui K, Yamada H, Chiba H: Visualization of
soft tissue malignancies by using 99mTc-pyropho-
sphate. J Nucl Med 14: 632-633, 1973

3) B, W OIE, WIS, fb @ **™Tce-diphospho-
nate = X 5 FAERICHOWT. H A E & ik 37
941-948, 1977

4) McCartney W, Nusynowitz ML, Reinmann BEF,
et al: 9mTc-diphosphonate uptake in neuro-
blastoma. Am J Roentgenol 126: 1077-1081, 1976

5) ZHFEEE, BiliR %, ¥H%E, b . Neuroblastoma
@ bone scintigraphy, & < (ZEHBIMERICOWT,
Z OEEKRAE RO AARERSEE 400 458-
465, 1980

6) KEFZ, KTRK, $#AR 5%, i EHKkNic

18 % 9 5 (1981)

B 5 9"Tc-MDP 0 SEHEBORRER. ik 25:
1207-1210, 1980
7) && Pith, PEaREER, MR MR RIC S
i} % 99mTc-diphosphonate 0 ik ~D4T (Fb5E).
KEE2: 15: 1083-1084, 1978
8) Parkey RW, Bonte FJ, Meyer SL, et al: Detection
of acute myocardial infarction in human using
99mTc.stannous pyrophosphate. J Nucl Med 15:
531, 1974
9) Wenzel WW, Heasty RG: Uptake of 99mTc-
stannous polyphosphate in area of cerebral in-
farction. J Nucl Med 15: 207-209, 1974
10) Eugenidis N, Locher JT: Tumoral calcinosis imaged
by bone scanning. J Nucl Med 18: 34-35, 1977
11) Brown ML, Thrall JH, Cooper RA: Radiography
and scintigraphy in tumoral calcinosis. Radiology
124: 757-758, 1977
12) Schimitt GH, Holmes RH, Istiman AT, et al: A
proposed mechanism for 99mTc-labeled pyropho-
sphate and diphosphate uptake by human breast
tissue. Radiology 112: 733-735, 1974
13) Singh A, Rosenbloom M, Usher S, et al: Extraos-
seous accumulation of 99mTc-phosphate tracers.
J Can Assoc Radiol 28: 219-221, 1977
14) Poulose KP, Reba RC, Eckelman WC, et al: Ex-
traosseous localization of 9°mTc-pyrophosphate.
Brit J Radiol 48: 724-726, 1975.
15) Samuels LD: Lung scanning with 87Sr in metastatic
osteosarcoma. Am J Roentgenol 104: 766-769, 1968
16) D’Agostino AN, Chiga M : Mitochondrial minerali-
zation in human myocardium. Amer J Clin Path 53:
820-824, 1970
17) Bonte FJ, Parkey RW, Graham KD, et al: A new
method for radionuclide imaging of myocardial
infarcts. Radiology 110: 473-474, 1974
18) Wrongemann K, Pena J: Mitochondrial calcium
overload. Lancet 27: 672-673, 1976
19) Zimmer AM, Istiman AT, Holmes RA : Enzymatic
inhibition of diphosphonate: A proposed mecha-
nism tissue uptake: J Nucl Med 16: 352-356, 1975
20) fRiER)Z, RS @ RETMEEILO RAERT. RE
v, 12:1021-1029, 1977

Presented by Medical*Online



1215

Summary

Extraosseous Accumulation of *=Tc-Phosphate Complexes

Shigeo TAKEBAYASHI*, Yoshimi ONo*, Kunio ODAGIRI*, Akitoshi NAKAMORI¥,
Koichi ASAKURA*, Kengo MATsuUT*, Toshihiko TANAKA**,
Yubo O1kaAwA** and Yoichi YAMAMOTO**

* Department of Radiology, School of Medicine, Yokohama City University
** Department of Radiology, Kanagawa-ken Seijin-byo Center

Bone scans with 929mTc-phosphate complexes of
3160 cases, including 2350 cases of malignant neo-
plasms, were reviewed to analyse extraosseous
accumulation. Seventy seven cases demonstrated
abnormal extraosseous accumulation. Twenty
eight cases were neoplasms (malignant pleural effu-
sion, breast cancers, lung cancers, gastric cancers,
etc.). Forty three cases were non-neoplastic condi-
tions (edema in extremities, normal breasts, myo-
sitis ossificans, etc.). And the remainder were of
unknown pathological causes. The tracers accumu-
lation in the lesions with calcifications were

observed in 15 cases.

All neoplasms with the tracers accumulation
were malignant, except for one case of myoma
uteri. Sixty three per cents of malignant neoplasms
with extraosseous uptake were noted as adeno-
carcinomas histologically.

Possible mechanism of extraosseous accumula-
tion of the tracers was disccussed.

Key words: Bone scintigraphy, Extraosseous ac-
cumulation, 99mTc-phosphate complexes, Calcifi-
cation, Calcium.
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