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Inordertoinvestlgatethefeasibilityoftheassessmentofrenalfunctionwith99mTc－MDP，We  
COmparedrenographicalimages，renOgrampatternSandtheglornerularfiltrationrate（GFR）  
obtainedbymeansofamodifiedGates，methodand200MBqof99mTc－MDPwiththoseobtained  
bymeansof99mTc－DTPA・Because190f20patientshadmalignanttumorsinthegenitourinary  
tract，therewasnodifferencebetweenthetwotracersinidentifyingaparenchymaldefectcor－  

respondingtorenalcancer・Ofeightpatientswithhydronephrosis，fourhadadefbc［ordecreased  
uptakewithadilatedpe1vIS，Whereastheotherfourhadmarkedradioisotoperetentionintherenal  
Pelvisorthewholekidneyonserialimages・Therewasalsonodifferencebetweenthetwotracers  

inidentifyinghydronephrosis．Of38pairedrenograms35showedthesamerenogrampatternswith  
bothtracers・Ofthreepatientswithdifferentrenogrampatterns，tWOhadhydronephrosis・In20  

Patientsincludingthreepatientswithbonemetastasis，tOtalGFRandsplitGFRobtainedwithboth  
tracerscorrelatedwithacorrelationcoefhcientofr＝0．920（p＜0．001）andr＝0・944（p＜0・001），  

respectively・ExcludingbonemetastasisfromtheanalysIS，alinear－regreSSionanalysISShowed  
exce11entagreementbetweenthetwomeasurementswithacorrelationcoefficientofr＝0・960  
（p＜0．001）andr＝0．963（p＜0．001），reSPeCtively．¶1elinearregressionequationswereY＝1・009X  
－0．111andY＝1．034X－0・714，reSpeCtively・Inconclusion，99mTcrMDPcanbeusedasa  
supplementtoevaluaterenalfunctionincidentaltothesurveyofbonemetastasesinpatien（SWith  
malignanttumor．   

監eywords：99mTc－DTPA，99mTc－MDP，glomerularfi1trationrate（GFR），SPlitGFR  

Therefore，theestimationofrenalfunctionaswellasthe  
detectionofbonemetastasesisinevitableinthesepa－  
tients．   

RenalfunctionhasbeeeStimatedwithTc－99m  

diethylenetriamine－PentaaC占ticacid（99mTc－DTPA）10r  

Tc－99mmercaptoacetyltriglycine（99mTc－MAG3）．2since  
thesetracersarethesameTc－99mqlabelingagentsas  
99mTc－MDP，Patientsshouldundergobothradionuclide  
studiesondifferentdaystoestimaterenalfunctionand  
skeleta11esions．Itiswe11knownthatinformationabout  

thekidneyscanbeobtainedfrombonescintlgraPhy  
because99mTc－MDPisexcretedthroughthekidneysto  
provideadequatevisualizationoftheurinarytract・3－8If  
onecanestimaterenalfunctionincidentaltobonescin－  

tlgraPhy，itisveryfavorablefromtheviewpolntOfconT  
venienceandcosteffectiveness．Asonequantitative  
analysISOfrenalfunction，meaSurementOftheglomerular  

1NTROrIl†CTION   

Tc－99mmethylenediphosphonate（MDP）hasbeenclini－  
Callyusedforskeletalimaglngformanyyears，Themost  
COmmOnuSeisascreenlngteStfbrthedetectionofbone  
metastasesfrommalignanttumors．Patientswithmalig－  
nanttumorsinthegenitourinarytractarelikelytohave  
impairedrenalfunction・Furthermore，damagetothe  
kidneysISCauSedbychemotherapyand／orradiationtherapy  
Whenthekidneysareincludedintheradiationfield・   
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Tablel Clinicalsummaryof20patientsstudied  
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Bladdercancer  

Bladdercancer  

Bladdercancer  
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L－renalcancer  

Lィenalcancer  

L－renalcancer  

R－renalcancer  

Prostatic cancer 
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Prostatic cancer 

L－renalpe1viccancer  

R－renalpelviccancer  

L－uretera】cancer  

R－ureteralcancer  

R－OVariancancer  

L－perirenalabscess  
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HYD：hydronephrosis．L：1eft，R‥right，Bil：bilateral，＊：R－kidney（－）  

fntrationrate（GFR）isnowperfbmledinclinicalpractice，  
particularlywithGates，method・】Herewehavehypoth－  
esizedthatwecanevaluaterenalfunctionwithGates，  

methodand99mTc－MDP．   
ThepurposeofthisstudywastocomparetheGFR  
obtainedwith99mTc－MDPwiththoseobtainedwith99mTc＿  
DTPAandtoinvestlgatethepotentialutilityof99mTc－  
MDPfortheassessmentofrenalfunction．  

MATERIALS AND METHODS 

・†J′りt＝、  

Atotalof20adultpatients（11males，9females）were  

enro11ed・Theiragesrangedftom51to88years（mean73  
±9years）・Therangeofbloodureanitrogen（BUN）was  
8・9－29・4mg／dl（mean17・8±5．2mg／dl，nOrTna18－20mg／  

dl），andtherangeofserumcreatininewasO．6－1．4mg／dl  
（meanO・93±0・24mg／dJ，nOrmalO・6－1．5mg／dl）．The  
diagnosiswasperformedwithacombina（ionofultra－  

SOnOgraPhy，intravenouspyelography（IVP）andX－ray  
COmpUtedtomography（CT），andconfirmedbyhistologi－  
Calexamination・Allpatienlsexcludingapatientwith  
perirenalabscesshadmalignanttumorsinthegenito－  
urinarytract（Tablel）．Allthepatientsunderwentboth  
radionuclidestudieswith99mTc－MDPand99mTc＿DTPA  
toevaluatebonemetastasisandrenalfunctionwithinone  

Week・TwopatientshadaslngIekidneyduetonephrec－  
tomyperformedpreviouslyforrenalcancer．Allthe  
Othershadtwokidneys・Eightpatientswerediagnosed  
Withhydronephrosis．Aftertheradionuclidestudies，15  
patientsunderwentatherapeulicoperation，eXCluding  

fourwithprostaticcancerandonewithperirenalabscざSS・   

鮎仰g′・呼ん）リソ油9恥乃－βrPA  

Theradiopharmaceuticalwaspreparedaccordingtothe  
manufacturer’sinstructionswiththekit・Countsinpre－  

1nJeCtionandpostlnJeCtionsyrlngeSWeremeaSuredfor  
60seconds30crnfromascirltillationcameratodeter＿  

minethenetamountsofactivltylnJeCted・Allpatients  

WereWellhydratedwith200mlofwater30minutes  
befbretheexaminationandplacedinthesuplnepOSition・   

RapidinJeCtionof200MBqof99mTc－DTPAwalS  
performedfromanantecubitalvein・Immediatelyafter  

tracerarrivalwithinthekidneys，dataacqulSitionwas  
perfornledfor20minutes（1secperframefbr80secand  
20secperframefbrl120sec）withascintillationcamera  
（GCA－901A，Toshiba，Tokyo，Japan）equippedwitha  

generalpurpose，lowenergyparallelholetypeCOllimator．  

A20％energywindowwascenteredaroundthe140keV  
Photopeak・Witha64×64matrixonacomputerprocess－  

ingsystem（GMS－55A，Toshiba），Seria15－SeCOndinterval  

dynamicimagesand80－SeCOndintervalserialimages  
WerereCOrdedonradiographicfilm．   

∫たどJeねJd′ld尺e′1α‖玩αg上′lg仇′油9知己乃－〟βP  

ImaglngWith99mTc－MDPwasperformedonanotherday・  
Forcomparisonwith99mTcTDTPArenography，datacol－  
1ectionandanalysISWererePeatedunderthesamecondi－  
tions・Oncompletionofrenographywith200MBqof  
99mTc－MDP，theremaining540MBqofthistracerwas  
lqeCted・Whole－bodyirnaglngWaSdone3hoursafterthe  
SeCOndinjectionof99mTc－MDP（3hourimage）．  
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ImageswerecomparativelylnterPretedastokidney  
Size，pOSition，traCeraClivltyrelativetosofttissueand  

boneuptake，unibrmltyOftracerdistribution，degreeof  
radioisotoperetention，andpelvicocalycealdilationas  
Wellaswholebodyskeletonbytwoexperiencednuclear  
physicians・VisualizationofthesplneWaSdoneondy－  
namicimagesand5minuteserialimages，Whentherewas  
anydiscrepancybetweentwoobservers，COnSenSuSWaS  
Obtainedbydiscussion．  

βα旭月肌dl′∫∫∫  

Aregionofinterest（ROI）wasplacedaroundeachkjdney，  
andasemilunarbackgroundreglOnWaSPlacedinfbriorto  
eachkidney．Afterbackgroundsubtraction，time－aCtivlty  

CurVeS（renograms）weregeneratedforbothkidneys．  
Witharenogramofeachkidney，Tmax（timefrominjec－  

tiontotimeofmaximumcountrate），andT2／3（timefrom  

maximumactivltyabovethekidneytotimeofhalf／twice－  
maximumcountrate）wereobtained，   

（．●／＝、、／仙川んり汗／佑バ‥しり、川J＼  

Forcomparison，renOgrampatternSWereCategOrized  
grosslyintothefbllowingfourpatterns9（Fig．1）：Standard  

pattern（ST），Tmaxislessthanfiveminutesandrenal  

excretionisprompt；delayedpattern（DY），Slowrenal  

excretionregardlessofTmax；Obstructivepattern（OB），  

Tmaxoccursattheendofthepresettime；andhypofunc－  
tioningpattern（HF），renalwashoutparallelsthecardiac  

bloodpoolonthebackground．   

且∫が〝王α如才lげれ）JαJdJld鞄フ招GF尺∫  

TheGFRwasdeterminedbyamodifiedGates，method・1  
TotalGFRwasobtainedwiththepercentrenaluptakeof  
99mTc－DTPAor99mTc－MDPin theROIs from2to3  
minutesaftertracerarrivalwithinthekidneys．Thefol－  

lowlngformulaswereusedaccordingtothemanufacturer’s  

software．  

U
）
伯
∝
言
コ
O
U
 
 

T】ME（min）   

Fig・1Renogrampatterns．ST，Standardpattem；DY，delayed  

Pattern；OB，ObstruCtivepattern；HF，hypofunctionlngpattern．  

賢察亀≡篭…≡忘苛  

Fig．2 Patien［8withrerLalcancerintheleftkidney．Imagesshowclearlyaparenchymaldefect  
corresponding［oatumor（arrow）．（A）A3hourimage，（B）99mTc－MDPserialimagesand（C）99mTc－  
DTPAserialimages．  
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磯  亀  

針∴彗  

Fig．3 Patient13withdiffusebonemetastasesfrom  

PrOStaticcancer．Imagesshowradioisotoperetentionin  

therightpe1viscorrespondingtohydronephrosisdueto  

VeSicoureteraljunctionstenosis．（A）A3hourimageshows  

SuPerSCanapPearanCe，（B）99mTc－MDPserialimagesshows  
visualizationofthesplneand（C）99mTc－DTPAserial  
images．   

轟 ▼篭  亀 遜∈妻  轟 預響  轟  

射場  敷∵濁  

TotalGFR（ml／min）  

＝9．75621×（％totalrenaluptake）－6．19843（1）   

％totalrenaluptake  
＝（L－CNT＋R－CNT）／（preinjectionsyringecounts  

－POStlqeCtionsyrlngeCOuntS）×100  （2）   

L－CNT＝（1eftrenalcounts－backgroundcounts）／  

exp（－0．153×Dl）  
（3）   

R－CNT＝（rightrenalcounts－backgroundcounts）／  
exp（欄．153×Dr）  

（4）  

Kidneydepthwasestimatedfromthepatien（’sweightand  

heightbythehrmulae．Dl（Cm）＝13．2（W／H）十0．7forthe  
leftkidney，andDr（Cm）＝13．3（W／H）＋0．7fortheright  
kidney，WhereWandHarethepatient’sweightinkgand  
heightincm，reSpeCtively．ThevalueO．153isthelinear  
attenuationcoefficientforTc－99mradiationinsofttissue．   

ThesplitGFRwasobtainedbydividingtotalGFRby  
theup［akeratioin2r3minutes．   

LeftsplitGFR  
＝L－CNT／（L－CNT＋R－CNT）×TotalGFR （5）   

RightsplitGFR  
＝R－CNT／（しCNT＋R－CNT）×TotalGFR （6）  
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欝  泰  

薮  轡  

海  海  戦  亀  

海  戦  飽  海  

L，  ′L▼  

遊   撃 攣   書 簡  犠  

葡  萄  犠  犠  
Fig・4 Patient12withmultiplebonemetastasesfrom  
PrOStaticcancer・1magesshowradioisotoperetentioninthe  
rightpelviscorrespondingtohydronephrosisduetorenal  
stone．（A）A3hourimage，（B）99mTc－MDPselialimagesand  
（C）99mTc－DTPAserialimages．  

海  象  萄  壕  

imagesinpatient8・Apar甲Chymaldefectwasclearly  
depictedonbothserialimagesaswetlas3hourbone  
scintlgraphyimages・rnlerenalcancerinpatient7wasso  
huge（morethansixrcmindiameter）thatbothserial  
imagesshowednoticeablydecreaseduptakeintheleft  
kidney・Therewasnodifferencebetweenthetwoserial  
imagesintheidentificationofaparenchymaldefbct・   

J仙再JJし・り〃＼l／J．川／イ情・、Jヾ  

Ofalleightpatientswithhydronephrosis，fourshoweda  
defectordecreaseduptakewithadilatedpelvisonboth  
serialimages，Whereastheotherfourpatientsshowed  
noticeableradioisotopere（entionintherenalpelvisorthe  
wholekidneyinthedelayedphaseofbothserialimages・  

ぶねr加わα上山7dJIJ∫J∫  

Datawerepresentedasthemeans±S・D・Statistical  
analysISOfGFRvaluesobtainedwith99mTcTMDPversus  
99mTc－DTPAperCentuptakewasdonebylinearregres－  
Sionanalysis・ThecorTelationbetweenbothtracerswas  
evaluatedwithPearSOn，scorrelationcoefficienLStatisti－  

Calsignilicancewasde且nedasp＜0，05r  

Rl王Sl．Il」TS   

J－／州小一高・一山ソ砧JいJJ〃〃申′  

Both99mTc－DTPAand99mTc－MDPserialimagesinthree  
Patientsclearlydepictedaparenchymaldefectcorre－  
SpOndingtorenalcancer・Figure2showsrepresentative  
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Fig．5 Comparisonofrenogrampatternsbetweenthetwo  

tracers．  
0 51015ZO253035404550  

S－GFR  
DTPA（mVmin）  

Y＝1．034X－0．714（n＝32）  

R＝0．963   

Fig．7 CorrelationbetweensplitGFRs（ml／min）obtainedby  
meansofthetwotracers．（blackcircle；1e魚kidney，Whi【ecjrcle；  

hghtkidney）  
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renogramswereobtainedon20patients・Of38paired  
renograms，35showedthesamerenogrampatternSWith  
bothtracers，WhereasthreeshoweddifferentpatterllSfor  
thetwotracers（Fig・5）・Ofthreepatients，tWO（patient戸11  
and16）hadhydronephrosis，Withadifferent（OB）reno7  

grampatternonthe99mTc－DTPArenogramversusanHF  
orDYpatternonthe99mTc－MDPrenograTn・Another  
patient（Patient14）hadaDYpatternon99mTc－DTPA  
versusansTpatternona99mTc－MDPrenogram，   

且－が〃7d血J！げGF尺  

Figures6and7showthecorrelationbetweentotaland  
splitGFRsobtainedbymeansof99mTc－DTPAandthose  
obtainedbymeansof99mTc－MDP，reSpeCtively・Wheln  
threepatientswithbonemetastasiswereincludedinthe  
ana－ysis，tOtalandsplitGFRsobtainedwith99mTc－DTPA  
correlatedsignificantlywiththoseobtainedwith99mTc－  
MDPwithacorrelationcoefncientofr＝0．920（p＜0．001）  

andr＝0．944（p＜01001），reSPeCtively・Thelinearregres－  

SionequationswereY＝1・048X－2・933andY＝l・051X  
－1・534，reSpeCtively・Whenthreepatientswithboneme－  
tastaseswereexcludedfromtheanalysis，alinear－regreS－  

sionanalysisshowedexcellentagreementbetweenboth  
tracerswithacorrelationcoefficientofr＝0・960（p＜  

0．001）andr＝0．963（p＜0．001），reSPeCtively・Thelinear  

regressionequationswereY＝1・009X－0・111andY＝  
1．034X－0．714，reSpeCtively．   

〟け叩J・eJα∫わ〃げj肋〟′▲β州g∫cJ〃J∫gJ呼んγJ椚dgピ∫  

Tenpatientswere丘）undtohavenormalskeletalsystems・  
Ofthreewithbonemetastases，tWOhadasuperscan  
appearanceonbonescintlgraPhyandonehadmultiple  
metastases・Sevenotherpatientsshowedsignsofin－  
CreaSeduptakeorsmallhotspotsinthesplneOrSOme  

010 ZO 30 40 50 60 70 80 90  

T－GFRDTPA（mVmin）  

Y＝1．009X－0．111（n＝17）  

R＝0．960   

Fig．6 CorrelationbetweentotalGFRs（mL／min）obtainedby  
meansofthetwotracers．（blackcircle：Withoutbonemetastasis，  
Whitecircle；Withbonemetastasis）  

Therewasnodiscrepancybetweenthetwotracersinthe  
identi百cationofhydronephrosis．   

Vi∫㍑αJ如如月げ軸血0′り川αge∫  

Bothdynamicimagesfor80secondsahertracerarrival  
Withinthekidneysshowednovisualizationofthesplnein  
atotalof20patients．Of17patientswithoutbonemetastaT  
Sis，bothserialimagesfor5minutesshowednovisualiza－  
tioninlO，faintvisualizationinsix，andclearvisualization  

Ofthesplneinonewithperirenalabscess・Inthreepatients  

ofbonemetastasis，the99mTc－MDPserialimagesfor5  
minutesshowedclearvisualizationintwowithdiffuse  
bonemetastasis（Fig．3），andnovisualizationinone  
patientwithmultiplebonemetastasis（Fig・4），Whereas  
99mTc－DTPAserialimagesshowednovisualizationofthe  
Splne・   

CJα∫∫卸drわ／1げ鮎仰g′・α′”Pdgre用∫  

Sincetwopatientswithaslnglekidneywereincluded，76  

AJl〃dJ∫げⅣlイCJgdr凡才gd‘cん1g   242 TeruhikoTakayama，SeigoKinuya，KazunoriKobashi，etal  



JOlntSSuggeStlngmultiplecompressionfracture，degen－  

erativechangeorarthritis．  

DISCUSSION   

Itiswellknownthatrenalexcretionof99mTc－1abeled  
PhosphatecompoundsduringboneimaglngPrOVides  
reliableinformationregardingrenalstructureandfunc－  
tion・Manyauthorshavereportedanumberofrenal  
abnormalitiesdiscoveredincidentallyonbonescintlgra－  
phy・4r8Theseabnormalitieshaveincludedabsentrenal  
activlty，Smallordisplacedkidneys，urinaryobstruction，  
focalrenalparenchymalabnormalities，unilateralde－  

CreaSeinrenalfunction，andasymmetricuptake．Inaddi－  

tion，detailedviewsofthebladdercanbeobtained．10  

SinceMDPisthesame99mTc－1abelingagentasDTPA，  
thetwoexaminationsshou）dbeperfomedondifferent  
daysrIfonecansimultaneouslyestimaterenalfunction  
andskeletallesionswith99mTc－MDP，itisvaluablefrom  
theviewpolntOfconvenienceandcostefftctiveness．We，  

therefore，COmparedtheGFRsobtainedbymeansof  
99mTc－MDPwiththoseobtainedbymeansof99mTc－  
DTPAandinvestlgatedthefbasibilityoftheassessment  
ofrenalfunctionwith99mTc－MDP．   

伽ねC如〃げPα′■e′‡Cカ）り〃αJβ（痴cro／7ぶeJイdりmdgピ∫  

Wecomparedserialimagesobtainedwiththetwotracers  
intheidentiGcationofaparenchymaldefect．Offour  
patientswithrenalcellcancer，truleeClearlyhadaparen－  
Chymaldefectcorrespondingtoatumor，Whereasthe  
Otherhadnoticeablydecreaseduptakeonbothserial  
images．Therewasnodifferencebetweenthetwotracers  
intheidenti丘cationofaparenchymaldeftct・Jacobson  
AF7hasreporteddiffuserenalretentiononbonescintlg－  
raphyinlocalizedrena＝umor．Insuchapatientcarefu1  

attentionshouldbepaidtothedetectionofrenaltumoron  
bonescintlgraphy．   

／仙山′～．ヾりJJ、IJJ州り】／‖＝八  

Of20patients，eighthadhydronephrosiswhoseetiology  
WaSCanCer，ureteralstoneandvesicoureteraljunction  
StenOSis・TheirradiographiesrevealedtyplCalfindingsof  
hydronephrosis．Ofeightpatients，lburhadmarkedradio－  

isotoperetentioninthepelvicocalycealsystem，Whereas  
theothershadadefectordecreaseduptakeintherenal  
Pelvisonserialimages．Itisnoteworthythatdefbctsand  
decreaseduptakewereobservedinpatientswithsevere  
dysfunction．Onimagestherewasnodifftrencebetween  
thetwotracersintheidentihcationofhydronephrosis．   
Whenradiography showeddilationin thepelvi－  
COCalycealsystem，Simpledilationmustbedifftrentiated  
fromurinarytractobstruCtion．Forthepurposeofdiffer－  
entiation，diureticradionucliderenographyishelpful・2  
Althoughtheapplicationofdiureticstobonescintlgraphy  
wasreportedtodetectobstruCtiveuropathy，8thediscus－  
Sionisbeyondthescopeofthispaper．  

l■八丁＝J／∴山川・牛＼／・／川・州J仙Jい、、  

Ofthreepatientswithbonemetastasis，tWOWithdiffuse  
bonemetastaseshadvisualizationofthesplneOnSeria1  
99mTc－MDPimages，Whereasonewithmultiplebone  
metastaseshadnovisualizationofthesplne・Of17pa－  
tientswithoutbonemetastasissixhadfaintvisualization  

OfthesplneOnSerialimagesfor5minutes・Thesepatients  
hadmoderatetoseveredysfunctionwithlessthan40ml／  
minoftotalGFR■HighbackgroundactivltyOnimages  
WaSalsoobservedinpatientswithsevererenaldysfunc－  
tion．   

Thereisararecaseinwhich99mTc－DTPAserialimages  
Showvisualizationofthesplne・Zuckieretal・1】reported  

threepatientsofskeletaluptakeinradionucliderenal  
Perfusionstudiesandemphasizedthattheappearanceof  
a perfusedskeletonshouldberecognizedassuggestlng  
thepresenceofunderlylngneOplasticdiseasessuchas  
leukemia，1ymphoma，andmultiplemyeloma．InsplteOf  

Ourpatientshavingmalignanttumorsofthekidneys，  
urinarybladderandprostale，Seria199mTc－DTPAimages  
haveshowednovisualizationofthesplne・Whenthereis  
approvedskeletalvisualizalioninrenalperfusionstudies  
Whichsuggestsamassiveincreaseinperfusiontothe  
marrowandbonymatrixcausedbyamalignanttumor，11  
quantitativeestimationofrenalfunctionbasedonthe  
percentuptakeoftracermaybemoreorlessaff＄Ctedand  
beinaccurate．   

CJα∫∫卸dJわ′Ⅰげ尺ピJ‡OgJⅥmPd汀ピ「那  

Of38pairedrenograms35hadthesamerenogrampat－  
ternsforbothtracers．Ofthreepatientswithdiffもrent  

PatternSforthetwotracers，tWOhadhydronephrosisand  
onehadanOBpatternona99mTc－DTPArenogramversus  
anHFpatternOna99mTc－MDPrenogram・Inthispatient，  
thecountwasrernarkablylessasawholeandtheincrease  
inthecountwithtimewasslight，althougha99mTc－DTPA  
renogramshowedanOBpattern．Theothertwopatients  
haddifferentpatternsforthetwotracers．Unfortunately  
WeCannOteXPlainthedifferencebetweenthepatternsin  
thesepatients，   

／二、、＝旧J′州・！Jり／－〟  

Tothebestofourknowledge，．theestimationofGFRwith  

99mTc－MDPhasnotbeenpreviouslyreported・Vieraset  
al．12haveevaluatedtheusefulnessof99mTc－MDPforthe  
assessmentofrenalfunctionandreportedthattherewas  
aclosecorrelationbetweentheearly（1－3minutes）renal  

uptakeof99mTc－MDPand99mTc－DTPA（r＝0．98，p＜  
0．001），buttheydidnotobtainGFRvalues．Concerning  

renogramsaftersimultaneouslnJeCtionof99mTc－MDP  
andlllIn－DTPA，Yamashitaetal・13reportedthatpeak  
times would be acredibleindicator ofrenalfunction  

becausetheywerethesamebrbothtracers．Buttheyalso  
didnotobtaintheGFR．   

Manymethodshavebeenproposedtoestimatethe  
GFRwith99mTc－DTPA．1，140fthesemethods，Gates，  
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CONCLtlSlON   

Thefeasibilityoftheassessmentofrenalfunctionwith  
99mTcTMDPwasconfirmedinpatientswithoutremarkT  
ableskeletalabnormality．Itcanbeperformedincidental  
tobonescintlgraphyandisexpectedtoprovideuseful  
infomationinmonitorlngrenalfunction．  
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