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Hepatic Accumulation of 9mTc-Sn-Diphosphonate

Sanshin Hayashi, Kazuyuki Oyama, Ken Hirakawa, Akira Akaike and
Takashi Kogure
Department of Radiology, University of Tokyo Branch Hospital
Fumio Tagaya

Metropolitan Bokuto Hospital
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Key Words:  Hepatic accumulation, Diphosphonate, Colloidal formation, Bone scintigram

Six cases of hepatic accumulation of 9mT¢-Sn-EHDP (ethane-l-hydroxy-1,1-diphosphonate) were
encountered among 31 cases of bone scintigram. There were no uniformly common factors in sex,
age, disease, liver function, or other laboratory data in these six patients. Colloidal formation was sus-
pected since 9mT¢-Sn-EHDP accumulated in the liver and spleen.

EHDP vials from the same kit were analyzed and nothing abnormal was detected. EHDP vials
of the same lot number were used in all of 31 cases.

Samples of #mT¢ eluate obtained from the same generator used to prepare EHDP and saline eluent
from the same stock material used to elute the generator were analyzed. A small amount of aluminum
ion and other oxidizer were found but they were thought to be insufficient as factors in the high liver
uptake of EHDP because of too small a quantity. pH of ¥"T¢ eluate was not unusual.

Colloidal formation at the time of preparation of #mT¢- Sn-EHDP is not conceivable since most
of the patients undergo bone scintigram without hepatic accumulation. It was assumed that somatic
metallic ion substance, serum protein, or other endogeneous matter was responsible for the high liver
uptake of EHDP.
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Fig. 1. Case 1. **mTc-pyrophosphate bone scinti-

gram 6 months before **=Tc-8n-EHDP scintigram.

Abnormal accumulation is visualized at the left

upper hemithorax. No evidence of hepatic accu-
mulation is demonstrated.
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Fig. 2. Case 1. Hepatic accumulation of **™Tc-
Sn-EHDP. Splenic accumulation is also demon-
strated.
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Fig. 3. Case 2. *“aTc-phytate liver scintigram.
Metastatic liver tumors of prostatic carcinoma
are demonstrated.
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Fig. 4. Case 2. Hepatic accumulation of #mTc-
Sn-EHDP.
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Fig. 5. Case 3. *mTc-Sn-EHDF hone scintigram
of oat cell carcinoma of the neck. Excessive
accumulation of radioactivity is noted in the
liver and spleen.
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Fig. 6. Case 4. **™Tc-Sn-EHDP bone scintigram
of fibrous dysplasia of right 3rd and 4th ribs.
Mild hepatic accumulation and breast accumu-
lation on both sides are demonstrated. Scirrhous
carcinoma is found on the left breast but normal
on the opposite side.

Table 1 Concentration of Al* ion and pH of
#mT¢ eluate and saline eluent

| Al* ion

(ugmd | PR
“mTe eluate-A 2.0 4.55
“mTc eluate-B 2.0 4.51
“mTe eluate-C 1.0 4.98
saline-A 0 6.12
saline-B 0 6.30

Table 2 Concentration of oxidizer
Titration by iodometry the 1 ml of *™Tc eluate
adding with 1 ml of 0.88mM $nCl, solution.

| recidue of | consumption of
| 8nCl,(mM) | SnCl, (mMegq.)

“mTc eluate-A |  0.81 0.07 ( 8.0%)
0.05 ( 5.7%)

0.00 (0 %)

“mTe eluate-B 0.83

#¥mTe eluate-C 0.88




788—(30)

ml 1%, 2—F2 Y —2XhiEEL, 3E
DB E X 5 ELE— A X% HlgE
L7z

5 =%

KRG vF IS5 LD BBIRE I Wi 2 Tc-
V vEMLE, BN EREE, By v
ARE, {bEiEfid, ARICE, OFFEER ST
H£HTHZEBRHMLRTWEDY, FEDHDH L
Toiew AFC b R L E WO #BELH 5.
¥nTe- ) wEREAWHIEE D b b in
CHEBELLLL WIHIEED Wb HHNYY, £
D% B T3 EHDP ZfF~ofEfo HER T
EEbhTWwh. L LIF~0R b Azyie i
WiRTied, Ty b+, R LoBWER LS
RS M% 25 L, BHER 2~ 4RFH < ik
0.263~0.42% PO DE b ARN BB . Thifl
DY VEMLEY L BT B L, BiERBICs\WT
LHEYV Y VEE, ¥r ) vERE D & EHDP [3fF~
O’D%ﬁ?ﬁ&ﬁ:h”m)m.

T4 DEA I~ EEROBE T A NWAT
HY, WTFROIEFDETHS L5 Z LS
VIR, MR FEimcizox b Lic3bl A3y
bBhvTuicw., FFoRB 2T b ST b
HE Uiz B bty . Weber 103 %mTe-
ve ) VBRHAER TS LieonT, BE
BTRBEIhTWiEwA, Bo L HARER =
rA A ERERT HFAEERT S 0Tl oo
LB LT A, Yano ¥ Jhid "oTc-So-
EHDP % #3285, EHDP, Sn, ¥=TcO,; o
JEchnx te34 &, Sn, ®=TcO,”, EHDP oJfT
Mzt Bhfr & TR MR S Rich, #
ECRBOERSEA L, I, IF, B~0ERH
PHEINT B . THIRBS AR EMD " Tc-Sn #
BENRTEII D EEZ RS, Ran4EKE
WAEF Lic e4tH EHDP #yax, EHDP 0.50
mg/ml, SnCl, 0,19mg/ml, 7 = = A ¥ V[£0.03
mg/ml % &{A 4k 2 ml, pH 5~ 6 OO EI
Thb, SMHLEFA—ry b F Vi —DLDTH
5. $6T Sn, EHDP } 9mTcO, Lo RBE&D
B R D s\, TRiER L e ER s h

AAEFRE AN HTE B

- EHDP ¥E & AR s s hicBo o4 7 v
ok, BROBHRYTR o, wTh
LA TH D BREZED TR,

Chaudhuri? 13 ®™Tc-EHDP |z L 55> v 2
Z A THFICE LWEE A 2 - 201G L, 25
(iR - Alminum cloride % %"Tc-EHDP
whiizs o ek y, FeEWRERIGRBoh
ez kind, MTe- . Rv—-z2hbo Al* o
BHIC LTI A~DEEDE X fed TR\ s &
HHILTWE, 2D L3y v 7T A s
S h s BE T 5l ik, ol
BAY s R X b ®nTe AR BUhidE hichd
TR blwEELbRS, EFl1, 3Kiz2%
h bR BRIt {, Al b AL
bhoihb—frarnd FoBTYAEH
TwWBZrixExohsd., LHLEMALERALC
PuTcO YA R Ulcfh 26, fEGI2, fEH4
ERLC *¥TcO &% FRL o & LOITik F~
DHBEL D LR T Wit TeiER 1 & BU
$oTcO, ¥Wd R Ui 2 i iER 1 o 1 BRI
CHEN fTiebh B, ®0Ted o R -2
LEHTS RO H B Al* A F VRER DU
i3 Table 1 2% % X 5w\ hd 2.0pg/ml L)
Te, o Te-FE4H o BUHE EIE M IEREME D 20 18/
ml X b dAicu, Al* A4 vESbc b Bttt
Bo BAN DD By T o= r A
NEBEOEE L BB, ThiEDWTiX
Table 21225 k 51 SnCly gL LT0~8%
DETHRB Y, HTFOBIHWE DB 5 & L2V
REhio. o SnCly F LT 0.0015mg/ml
LD THWETHY, RMUBEE e s M2
TEREE B & LT LB,

WmTe. Y vig{bgdpo pH v vF 75 ADE
oo C Eckelman 523w ) vERICOTHT
s\, PH 6.3~ 6.6/ T /D BLEFRE BT
% b, Elson 5¥3¢r ) vgie o\ C HEHD
b ocix pH 5.3 T fRB24mH © & WD
MnTe 3R bRT, MEMERL pH 7.410 3
L& ARG D ¥nTc 214 %iR» bhick
LTw5b. ¥z Elson £5i3 Sn o s $ HEE



g #1524 8 H25H

T, ZBEh b MRS oDV b DTk
Wk T PAELHGE W), SLERIDG
fitrr pH o Euvdb i & LU HELTWhAS.
S[ElHk « Off Lic ™ Te-) v g{bf4is EHDP
Thbh, WEDOLDLIZRIcHA, pH LT
BT 7 2 F Y A b Y Y AYEIE4.51~4,98C
B, mTc-Sn-EHDP L} Ui} 4.15~4.20C #
4.0~ 7.00fHHTHY, FLVERITLL
pH i L b ko ¥mTc 8 KB TE T, %th
ML T b O L D 2 e 4 FitieD
fo b rE . Fio W TheofER S, EHDP 3
S o BRI co EHT B, FF~DERK
2%, BefFichbh i\ L0 RS DT
Wgus,

EHDP o ficowCid Eckelman 5% = Y
Vit EHDP @i\~ T, ZoREXHEML TS
EHE~OBEESHEINT D L5 8, Lhik
arg FERI L5 E LTW5. fEfl 4 ¥mTc
o fsthelE o Btk 2> H EBDP % 2514 7
(EHDP J:r LC2mg) {H LTHH ZDOAHE
P L HE e, EHDP g s " Te #
ORAEORE L LTCREERETH Y, Ficfiit
o EDHP }}f~% ., EHDP Hizid s cdic
(A
9mTc.Sn-EHDP 2iiic #E-45 & L1k # i
it 1 e\ W TRDbh Tk '™, oKk
L LTHMclRmER A L, Tocdic Fe i
B L, #hic *mTc-Sn-EHDP 7459 %
L#EZBATNS. ZoBE L FAffc ®Tc-So-
EHDP 2 ~HRT 254 1, Iitho &R 1 4 ~
WE % i EAR LSO, At A%
NAHTEEMIEETE V. UMb AR
BBHHF; i ¥Te-) vEMEEYHIERTHLE
bhTwbst, 4lal ¥mTc-Sn-EHDP 23 ic 4B
Uiz 6§l & & IFe AR EED b Twinu,
SEF] 4 1 iEHELE b *=Tc-Sn-EHDP o 4ef
MR LRI, ENABIIMETH Y, LR
BT R0 5t Wwighr. Holmes 593
SRER L o7 bOREFHCIL LKA, HIRO
R fro L LCw5 A, McDougall 57

789—(31)

FESER B O ER e A27 2 %, FIRERE O
2 Pl I C Aote o E b B E DRI T
Vd LTwA.

Bholc

1. %=Tc-Sn-EHDP % i\ jc 160 F o v
75 s 6 BlicF~o#FrRDbhic. Zo 3
B 1 FhcixF E~0ER LR bhi.

2. PnTc.Sn-BHDP 2% JfFds J O R L <
WAHZ Em D, e FRABRERCEEL T
A0y, i L EHDP Jihgds X OF *®2TcO,”
LR RS HbhT, Zofbostibgtcon
THfERE Iz fons, BB co 2 e f FEK
# x bRt

3. $FTRBESRTONS ¥Te-Y vERLE
o EE OB oW TR R I .

(Admdrico T B HE - AR A2 74 25y 2
A CEE) osgibsgoL £, )

Z [y

1) Chaudhuri, T.K.: Liver uptake of **mTc~
diphosphonate. Radiol., 119: 485 —486, 1976

2) Lckelman, W.C., Reba, R.C., Kubota, H. and

Stevenson, J.S.: "™ Te-pyrophosphate for bone

imaging. ]. Nucl. Med., 15: 279—283, 1974,

Elson, M.K. and Shafer, R.B.: Quality as-

surance for **mTc-Sn-pyrophosphate. J. Nucl.

Med., 17: 918—923, 1976

4y WmWEE, ek, Ryes " Te EHDP
Ik BNy v F S I - DN, Ra-
dioisotopes 25 1 805—809, 1976,

3) Goy, W. and Crowe, W.J.: Splenic accumula-
tion of **mTe-diphosphonale in a patient with
sickle cell disease: Case report. J. Nucl. Med.,
17: 106—109, 1976

6) Holmes, R.A., Manoli, R.5. and Isitman,

A.T.: #¥mT¢c-labeled phosphates as an indicator

of breast pathology. J. Nucl. Med., 16: 536,

1975

McDougall, L.R. and Pistenma, D.A.: Con-

centration of **"Te-diphosphonate in breast

tissue. Radiol., 112: 655—657, 1974

AN E S, ST RRLGR, [ Rk, 3 RGAL

J§ 1 omTe- BERE(LOMIC L5 20l v s

74, MBS, 12 273—289, 1975,

Subramanian, G., McAfee, ].G., Blair, R.]J.,

Mehter, A. and Conner, T.: *™Tc-EHDP:

A potential radiopharmaceutical for skeletal

imaging. J. Nucl. Med., 13: 947—950, 1972,

3

—

7

—

8

—

9

—



790—(32)

10)

11)

Subramanian, G., McAfee, J.G., Blair, R.].,
Kallfelz, F.A. and Thomas, F.D.: Techne-
tium - 99 m - methylene diphosphonate. A su-
perior agent for skeletal imaging: Compari-
son with other technetium complexes. J. Nucl.
Med., 16: 744-—755, 1975.

Weber, D.A., Keyes, Jr. J.W., Wilson, G.A.
and Landman, S.: Kinetics and imaging
characteristics of *™Te¢ labeled complexes

12)

13)

HIREFRMRE SR 378 Hsy

used for bone imaging. Radiol., 120: 6]5—-
621, 1976

Winter, P.I.: Splenic accumulation of **mT¢-
diphosphonate. J. Nucl. Med., 17: 850, 1976.
Yano, Y., McRae, J., VanDyke, D.C. and
Anger, H.O.: Technetium-99 m-labeled stan-
nous ethane-l-hydroxy-1,]l-diphosphonate. A
new bone scanning agent. J. Nucl. Med., 14:
73—-78, 1973



