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Renal Accumulation of Technetium-99m-Labeled Bone Imaging Agents in
Patients Treated with Cisplatin

Hidenori Igari, Kazuhiko Yamada, Takuya Fuziwara, Kiichi Watai, Masae Kakei,
Kengo Matsui, Yoshimi Ono* and Yohichi Yamamoto*®
Department of Radiology, Yokohama City University
*Department of Nuclear Medicine, Kanagawa Cancer Center
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As the routine follow-up studies in patients with malignant diseases, bone scintigraphy is often
performed to detect bone metastasis, before, during and/or after the treatments.

Among these patients who were treated, especially, with CDDP, we often encountered the
markedly increased renal radioactivity during the follow-up peroid by bone scintigraphy.

In this study, 68 patients with 76 bone scintigraphy performed within 30 days after the
administration of CDDP were evaluated.

Forty-five of the 76 bone scintigraphy (60.5%) in the 68 patients exhibited more prominent
accumulation of the radionuclide in the kidneys than that normally seen. Among them, twenty-four
cases (31.6%) showed markedly increased accumulation of the radionuclide in the kidneys so called the
“hot kidneys”, when the bone scintigraphy was performed later than 3 weeks after the treatment with
CDDP. Moreover, the frequency of the “hot kidneys” were well correlated with the degree of renal
damage in terms of serum creatinin levels. These findings suggest that the “hot kidneys” might
represent the presence of transient renal damage caused by the administration of CDDP.

As the causes of this finding called as the “hot kidneys”, various factors and/or many causes are
reported recently, however, the highest incidence of this phenomenon is thought to be occurred by
CDDP as the factor of drug incidence
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LUF CDDP & Bg3) 238ATEHE, JE/ i fa it
WIRERIES, &\ BHIROEES % bR
CFEHAEIRBZ ERELEsTWAED, Thbo
CDDP #{FfH Li-fEFIOF > v+ Bicis\ T, o
Tc- V) vEBALEHOTABRE~DO V¥ AL
BESEA LIE LIEERE IR T D, BB b
GER Y 2T 5\ 1@ B [hot kidneys & B3
hHERE{ERIND X 5ThaTER., Th
¥ TiC bALFEEH e L1z & B Thot kidneys] ©
HEX R ERT BP9 CCDP &9 Tc-Y v
BILEWMOBE~OREENR & OBIEITOWTOFE
MAHREI 3 SR B SRS oy, FZCAR
KT, By v FTOBOE DX & CDDP ©
BEE BEBREs v RTETORE, BigLE,
RO OBRERE 4« DE 2 bh b HFImoun
THREZ TRV, BECETORRPIESE L Iz,
II. ®HREFE

FBFIS94E11 A & b BEFI624E11 A ¥ CToORIic %
NBEIMHA v 2 —THTEhicE > v 53,59
#isr, CDDP #5430 H LAIPicE > v #2317 &
7686, T6scan HxF& & Lic, FEILI9R L D
T8%%, FW55.5TH »7c. HINIBHA46H, %
B2 TH - fo, FEBITIREI TR D 55 < 4141,
DWW RIFIERE, MEERE T & o HIREE 1361,
FERE, RO AREENE 76, HEEEA
fE 37, #offhd#lTdH-7 (Table 1),

B v FiL, ®"Tc-Methylene diphosphonate
(MDP) 0.74~1.11GBq ##E, 3 ~ 4 B:fE#i
Hv=h A7) eHBHHE2HR, Rfgr
BELGHCHLL, ALYy =2 251k
GCA 401-5%Y, GCA90B-W 2%, GCA 401-3 %!
Thotz,

Table 1 Clinical diagnosis of the
cases studied

Clinical diagriosis No. of cases

Lung Ca 41
Uterus Ca

Ovary Ca
Nasopharyngeal Ca
Hypopharyngeal Ca
Laryngeal Ca
Tongue Ca
Osteosarcoma
Eosphagus Ca
Maxillary Ca

Breat Ca

Bladder Ca
Primary Unknown

Total

.
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Table 2 Grade of renal accumlation of *"TC-MDP
on bone scintigraphy

Grade of renal
accumulation
) 24(31.6%)
(+) 22(28.9%)
(=) 30039.5%

(-H) © higher renal accumulation than that of lumbar
spine

(+) ! equal grade renal accumulation to that of lumbar
spine

(=) ! less accumulation than that of lumbar spine

No. of cases (%)

1. # &
1. B&REnieE
BRA~NOEROBEY=BHE/ELL, |
BE L TEREBEICCHE R T 1e, BREL b o
WER Y (H), BHE: 3ER UBEOE£FT %2 (+),
FEHEX D85V EREXRL, BEOLEWERE LTH

Table 3 Grade of renal accumlation of *™Tc-MDP related to the intervals
between CDDP administration and bone scintigraphy

Days
Grade of renal 0 1~-3 4~6 7~9 10~12 13~15 16~18 19~21 22~
accumulation
(+) 1 6 7 1 3 0 0 0
+) 0 1 3 5 3 3 4 0
=) 1 2 2 2 8 2 3 8

AAREREEE 5549% 28845
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HEanTWHRBEDObD% (=) & L7, 76scan
o, BER () 232401 (31.6%), (+) A224
(28.9%), (—) #3941 (39.5%) T& - 7= (Table
2).

2. BEHE c CODPEBSE0 B nDEE
(Table 3)

BEE () 2R U245+~ CDDP #5
B2 (148) LN E >~ v 5230617 X hicfE
Blchh, BERE (+) 02k WTET<T
FEBE20H LI T S CON R ERTH - 7o,
WE#AI A LI E v F 25 Tl BRI
NTBER () ThHote, Thbd, BEEA
DOEAMOREEREZ R TEMIL, TXT
CDDP # 5 %208 IN B >~ v F#23 BT Eh T
WISTEBITH - 7z,

BT <, MMEORF XTI ThD L,
FE58 1EECT LR TR, 230 FEREH)
231441 (60.9%), (+) 2440 (17.4%), (—)
500 (21.7%) Thotz, BER1BELIE?2E
PN (8 ~148) Tz, 336IHBERE (+H) 210
Bl (30.3%), () A1140 (33.3%), (=) #%
1261 (36.4%), 2 @LIKE3BLIA (15~218) T
1%, 1261 HERE (+) K746 (58.3%), (—)
P5H (41.7%) T, BERE (H) R0 Tho1,
38 (21B) LT AI+_CEER (—) ©
ot

3. BRME L BHEE: 0%

EHEofEE L LT, BUN, Mgz vys=v
(LAFCr), Cr 2 vV 7 5 v A, -microglobulin 7z
ERBH BN, SENIMGE Cr ##68 + L1, CDDP
FEENC Cr fEEEL R Licflid /s  &FIE
HThHote, HEMERY v+ RTHO CriEy
HELT, EREARvD, 5k EARB L E
F1EA30. 1mg/dl KD b 0% BEEET (),
0.lmg/dl &% LA H 5 S EHEWEAC L LTS
bOFBEEET(H), CriENR¥EEE fto1
DOEXBEREETH), LU, BifiEoBEY 3
BRI SE L CEERE L BRI T - .

FEEET (1) 22L 70T TBAD
BEEER LR, 7HI% 5 Fliciciiy =R
Z b, hot kidneys ©FF R & 82 Uiz, BHEHEEET

FHTE 8 B250

(41)
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(+) 276192241 (81.5%) KB EREEE N A b,
B 130358 ERETH - 1o, BEEET (-
D42 TR, 2561 (59.5%) TEBEFERILS
highote, ¥, BER (—) OEQTIEBEE
BBET (1) %ELEME 1AL Rrst
(Table 4),

4, BHEMEE - CDDP %5% & 0%

EIEPNC 1T % P ¥ 5 &13158mg  (50~-750

Table 4 The relationship between the grade of renal
accumulation and its function

Grade of renal Renal dysfunction

accumulation T (1 - Total
(+H) 5 13 6 24
(+ 2 9 1 22
(=3 0 5 25 30
Total 7 27 42 76

Renal dysfunction
(+)remarkable elevation of serum Cr after using
CDhDP
(4)mild elevation of serum Cr after using CDDP
(—)no change of serum Cr after using CDDP

Table 5 Relationship between grade of renal accum-
lation and dose of CDDP administration

Grade of renal Dose of
accumulation CDhDP
+ 192mg
+) 150mg
(=) 136mg
Average 158my

Table 6 Relationship between grade of renal accu-
mulation and patient’s age

Grade of renal uptake
accumulation

Age Total
H () (=)

10~ 0 1 1 2
20~ 0 0 0 0
30~ 2 1 1 4
40~ 2 4 5 11
50~ 9 7 10 26
60~ 5 7 9 21
70~ 6 2 4 12
Total 24 22 30 76
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mg) Thote, Ei, BER () ofFEfickit
5 HiE 5 E13192mg (75~750mg), BFHER(+)
T13150mg (50~330mg), B (—) TIX136mg
(60~615mg) TH b (table 5), HHERDEFH
NEAOEFEEER AL i, HitE
BEXIh o7z,

5, BERE L £l 0l

30 L TORE A TEERE (H) 2350% & &
THoicht (Table 6), BERE (H) &L FHER
11585%%, HER () 1365.65%, BERE (—) 1
56 ThHh, BEEDORS LFEME oM, B

EDEMITED bhish oz,
' Iv. 8 @
fEGI 1 53n%, B, BiE
FEWE (—) ofiTHs, CDDP H#E5HK14A %

L%

Fig. 1 53-year-old male with lung cancer. Total
dose of 200mg of CDDP were received 14 days

¥,

before bone scintigraphy. Bone scintigraphy
shows normal renal uptake of radioactivity in
both kidneys with less activity to that of lumbar
spine.

(42)

CDDP izt 2B v 774 TOREERS

R v F LT Ehic, CODP 05 &t
200mg, BERioME Cr {E130.90mg/dl ¢, B
v e fTE o Cr {Ei20.88mg/dl =5 b, Cr D
FRZA AT, BOERFRZEREL VKL,
REEH AL Ao (Fig. D.

fEG 2 40%%, bk, Bl

BER (+) ofich s, CODP#5% 8 AHE
TS hicE> v+ Th5H(Fig. 2). CDDP #
HE&12120mg, MiE Cr fEix, CDDP #5-8i14%0.58
mg/dl, B v FHTRA0.73mg/dl & EFERA
MRbBHIEFBEAICE EFoTinle, BoER
CEAMEEL TR Y, BEEBICCEEEL 2T
FRBETH -1,

JEPI 3 56ER, ik, BERGE

BEE () ofithdsb, CODP #H#EI4BHED

T iy
# h

¢ 9
s 2

Fig. 2 40-year-old female with lung cancer. She
was treated with 120mg of CDDP. And bone
scintigraphy, which perfomed § days after, shows
moderately increased renal concentration, which
in almost same level of radioactivity to that of
lumbar spine.

#HeE

HABEREE H49%



B OFA M7 4

1021

2 ? %} . ¢
g

Fig. 3 56-year-old female with bladder cancer.
Bone scintigraphy was performed 14 days after
administration of 750mg of CDDP. Bone scinti-
graphy shows markedly increased accumulation
of the radiopharmaceuticals the kidneys, which is
so called “hot kidneys”.

B v TH%, CDDP 05 812750mg, I
& Cr {8, CDDP #5-31230.80mg/dl, B> v+
HfTRES.02me/dl & ER L, bFnTiid sl
THELTORMEL - Toie, BoERKIE
B L T b, BHEX D EEVERAIRL, W
H¥W % hot kidneys DFF R 2L T\ 7z (Fig.
3.

EGl 4 69%%, Bk, MiRE

B> v 55 CDDP #5571 & 5 HICHET S h
IFEGITH 5, Fig. 4-a » CDDP #57IcfifT &
NicEvFThdH, BRIIRAEERIRDS
T, Fig. 4-b i3 CDDP #4545 A1 lifT
ShIB v FThHHN, BERIEHTHEHEL,
[EHEX Do\ ERE & 7r > TV %, CDDP 058
12120mg, #58i1 Cr {E1X0.75mg/dl, HefTi

FRTEE 8 A25H

(43)

b &
zi : """'Ilé»

4a 4b
Fig. 4 69-year-old male with lung cancer. The first
bone scintigraphy, which performed before CDDP
administration, shows normal renal uptake of the
agent (a). The second scintigraphy performed 5
day after injction of 120mg CDDP shows so called
“hot kidneys” (b).

1.19mg/dl TH - 7.
REFIS  T4RE, HHE, AAE
BRI VB FTOBEBOETH ALK
1=fEHWTH 5. Fig. 5-a tk CDDP 854 5 B
BITIREvFTHD, BioZR R
PEaid bib chot kidneys & 7t - T\~ %, CDDP
DO HE &i12205mg, #5770 Cr fEix1.00mg/dl,
MFTRFIX1.20mg/dl TH 572, —F, #10H» B
CRTENEY VY F T, BOREERILS
it { o> Tuviz (Fig. 5hb).
V. % =&
By Y FORMEEERE LTHBIA T
59 Tc- ) vk &4, GFR '8 & L C#EE
BRI THIS0% A B X b Ric ki 2 h 59, o
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Fig. 5 72-year-old male with lung cancer. The first
bone scintigraphy performed 5 days after admin-
istration of 250mg of CDDP, and noted as “hot
kidneys” (a). The second bone scintigraphy was
performed about 10 months later, and it shows
normal renal accumulation of the agent (b).

fodd, B v FBWT, BHREOKREOfIZ,
B, RE BEORBROREIERIhDHZ L
2% 5, Maher 571X, 1I5% B0 RE L LR
EHE LT B, REBRZEIC X 5 KBE TOB &,
ERROBEEAEII LI LIRS hAFRTH
b, ¥FRBERETHOBEBRFAT, B> vFILT
EXRRREETHHLEBETEAMAIELhA L
ELHESELEEBRINDLZATHSD,

B v F IR THRAIBEEE U T Ao KFEM
*ETH, Wb hot kidneys iIco\WTX I h
¥ CIRKRAE, SHERBL BBUEREOR
JRAL®, HAHRBAERY, BIFKIREREITECL S
By AR, BERMEEESE, Bk
BAE™, $LRFIRARY, FELE?, &¥AER
#B10, [rEEENR EERE LTEITFBR
Tw3,

(44)

CDDP iz L BB v+ 757 4 TOREEHEG

{EBERE LTE, ChETEYSI 27 r 70
A7r=AFR, EvZIVAFY, TEVT =4
v, =4 reA vy, FLTSEHADED B
7z CDDP 7z & 23238 5T\ 5, Lutran 53101,
bR fTichh o NEESEREE O~ v
F 25644 17411 hot kidneys D&, b
DIEEFNCHER T IALFBEANL, +1 7@
7+A77wAFN, EVvZIVAFY, TF) 7=
1y ThHhotcbHELT WA, CDDPIZ X %
hot kidneys 1B L T, MiE SN X % 3IEFO
WERDDOT, FMIBEE RN CRE RS
nT T,

CDDP HES£ETH HE¥ELEBH LT,
Jr @ B fE 5 &) R o W EE # 1119654E Rosenberg
LIS T o THD TR hic, 197147 2 ) %
CCERRRERD B S hicd, FRHIH B0
O F DOIRNFEHE DT, Lol AL
7t = fc, = 0% CDDP # &R KB 0K 5% AT
THZ LR, FIRFAOERICL »C, BREENE
Wahsdz bbb, LhllSECERER
DR, 197941 B A3\ T b BRIRIGRR 235
thEhDd X Hicinote, LIS, IPALRR, BERCRE,
BINCHRAE, SAMEE, WE-REES, HETEEE,
SE/NRBEItE I E AR RIZEERAEhE X 51
it -7z, CDDP o #HEHEER, 7 F A LER
o DNA ARHEFERCE S b L ThTun
%. CDDP 0o#5# OfAEE R, vHF ik
HERBETE, B K EHEE K B, A,
WEDIETHALY, e hizk\Ti, &, FF, b
BrEgew o iR L e HfEIhTW3Y, 2o
X 5 B2 CDDP o X Bt & L TR ERE
BRLTED, 20 E)NFEEY ETHER L
hizo T 5B,

CDDP o= ofthd gIfFA & L T B BESE, M
WEME, MEENRELD BN, BEZSHFEKRE
RiMEEL B L ATHY, BEMKEXCDDP @
dose-limiting factor & 72> T\~ %, BEMEDOERH
T F B F (3 REA T 5 5 A%, 4% CDDP o 8k
B chr o EEEL TR, FENCIES
BrhHEoREFRELAETCHLLIh, = UA,
7y P EOBYERICE - TRESEOEINT

HAEREE H49% H85
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o TBEEETHAZDbh, BCLEBHOR
DIREMAMRAE TRRMEOBEENEBETH - 12
E3NT52 FHEEOEE L LT BUN, ImiF
Cr, Crz V75 vRIgENH BN, BUN 1BE
Boftic, BEREAQR, Bk HOkEopEr
F1, ¥k Crz V73 vARBEIAT VLR
FR%woT, BREAER S > THEXL
5T ENIRK, EFRSEMATHE S RT B MTF
Cr % B HREIRIE & L7, MBtE 5213, CDDP #5
2?5 BUN, i Cr o LROY — 2137 B
ThH, 0BHRCEBELRA LRI EBELTE
b, —HICiE, BEBEERSEEE~ 2B
TETL, £0o#1~2:BCEETSLXhTW
5,

LBl OKEF TIRT6HIH46 I E > v 512 Tl
BREOVE AHEREE,N A LR, FTbEH
X D EERE A 295 hot kidneys O FF H 132441
(31.6%) wabhiz, E4DFEAL S hot kid-
neys DRI DT, FIF 52133, 01745194
(0.63%), #rih 21, 6007224 (1.38%) &
wmELTwb, —F, CDDP#5 1 » ALHOE
> v F81ZT hot kidneys & iz 2 5E M D T E
WE IR ICERE WL A TH D, (LEE
BH O iz X 5 hot kidneys D #HE 1o\ T
X, 12707+ 277=4F, Ev2)RFv,
TFEYVTwA v {ERFIOR > v 712265605
1761 (6.4%) 1= hot kidneys 3L bR tc &\ 5 3
HERH B, ToOWE LB L TARB L CDDP
DMl DALFEFREH] X b WS hot kidneys DR
HElEoTWBI bbb, FEMIDLS
IR —fEFIiZ 3T, CDDP fHfioEs v+ T
I REERE e <, #HEIZ hot kidneys &
oT\w3 2 &d 5 CDDP 4% hot kidneys ©
FRELSTWB T MRS 28825, Silberstein
5225 Siddiqui®tX hot kidneys ®FE O O &
& LT CDDP #45# L Clew3, BZETiafho &
& D b EMHEI hot kidneys # X7- LT\ 5
D EEBbhs, 5%, LEEEH & LT CDDP 2
BRIND D ETETEL LB ENFTHX
haM, FhiliehgsvFoBREEREN
IV EHECLALIL L35Ik THAD.

ERICSE 8 A25H

(45)

1023

hot kidneys % £ L 7=2361 3+~ Cic ¥ 5% 2 38
BILIPCE > v B lifTEh Tk b, 3B,
BERFEWILE-oRAbhrvwE & X b,
CDDP L EBEFEEBOWEOMIZIL, FEEE
VFRITETCOHRPEELREREhoTV 5B
Edbhd, FlroZ LIXEMS DL 5 IF—
FEFIDE >~ v 12T CDDP #8455 H# 1T 1z
T, BREEESLDY, 109 ABTCHEEER,
ZBABL s TWAZ EnbLLBRETE L 5,
o, MoOHERITIE, Y1 7r 7227 =4
F, E¥2VAFv, TFIT7T=A4>vviEEir)
% hot kidneys Tk, REEREEOTLHELFER
RHTH DA, TNTREE 1BEMUARET X
hicEr v sflcabhicl Ehtk b9, CDDP
DEHIE B TLFREH & BREER & oz,
BEERE BT ECOHENEERREY
LTWAEHfEFEENS,

BREER L BEE L oBIRTh B, T66ih
CriBEEBE LI -7 THTTCic, BREER
B Y, ¥IZ5HH hot kidneys ¥EL Tk D,
—7, Cr LR D 7e\ 446150256 T B R% £/
AbhlehofoZ E X b, FREERT, B
ET L EERDRLED B - &bk, Tichb,
CDDP 0 B HHLBE~D®Tc- ) vEB{LEH O
EREEEOFRIANE Lo T WA ENELLRD,
Cr ER o fFIT % hot kidreys & 7o T ie
B 6 PH 5D, g Cr 0824 Ui
VWEBEOEBREET A -bD L Bbhs,

CDDP iz k % BHEET B~ 2 B h it
T#ZY, ZoB1~2BCEETSEXh T
B8, SEIDBFETE, HEREOVE AENR
58 1x CDDP #5482 1 ~ 238w = b, 3:BLIE
TRIEFEBRER-TWEN, 2oz bnby, F
YV FTOEREER L CDDP 0B BMHIC X -
TEL, $RroBSr—-AThsr i w25,

AELERLE By v tBREERGENL
nThH, BRER 2 ~ 3HLIAIC CODP #4543 /% X
hTWabieh, —BMEThHsLEL, KRS
PRE & X7 B e,

CDDP {#f FIEGI 0% Tc- ) v B{L& 4 D B&F ~
DEFEFO FHESEFEARBETH B H, CDDP
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OBEEC L ) BORBERENEL, *"Tc-) v
BALEW OB, BHhANOPMITIRERD,
BORBEIEHETHDICRAEETH HTEE
PR R RS,

VI. 2 ¢ &

1. CDDP #5-#308 LIFiiEfT S hicE > v
F 12T 7664641 (60.5%) WHAIBFEED U E
AEEBRHTEN R B, Fic2401 (31.6%) THE
HEX b o8 EEREE 2R3\ ¥ 5 [hot kidneys |
2Lz,

2. CDDP #: 5% 3 BLARIC T LIcE > v 7
TRB~DORFERIL<ADLRT, —BED
BglEzbhic,

3. CDDP #5-flickit A F v v FREOBERE
EFIBFBEETLREASTVvATH), OB
%X CDDP 0BHEHICIHbDEE L bR,

4, b5 [hot kidneys] #ETHFEALL
THx DRFHEbR T 525, CDDP 28 b
BEOHBERT L Hbhsb,

X R
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