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*mTec-(Sn)-DTPA I« X 2 BABIRBOKES &

Z DRI DT
FH# # BELEE BE=@ BEH B>
ANTE B TR I R I R T

BEFC KT 2 BEERER A L L T,
Bl v v7FSYyn RPEELLTHC-L R, =
—F¥5 I vBAGFR WE L L THVLRTE
h, ThoPEOBE COEMBHLEREN Y 2 77
AL LUTEHBE IR T E 7. T4, BBREEYEBRE
ThHIDE, vVFHRATAL A—TVIRBLT
WAHIRDHDDOEMIT L - T, EBHFa TR rERstEY
BLLTO *Teh@aEIERT5 2 &hi—
ALl TEens, BdZoFN T,

SENLGFR#E L L Cabhsp?® *Tc
(Sn) DTPA®* #{FAT 8w 2 e THE
T5h. AR THEBECAFIFERORED D 5
290 KENC L 5 TCA A—2 Vv I ENDBHDDE
HZDONTOEZIAI. £ T, HAx3LD
EEYPL LT LD ETOEBIEE 1T
T\, AFIOEEKBBEICOWTHE L ETD
RBBITI ST D THRET 5.

HR&ESLVFHE

HRIFEKIREFRBGHRTC SO TEAF +
VEBRELREKEL TERIIATHY, EFADOHFIL
B350, w366, FHEML3r ArbT2wE T
TH ot FEFFTIEBIREERIEE3MG, BHillE

¥R AKBEHER
R B o SRS AR
kSR WIR 2Bt
ZfF : 494E12A27H
BURIGERSE : & AT X E#EE)IFRT (T606)
RE KRS 5t
A i)

FELLF), LMEREERILG, TOM15H TH -
oo TRHLOEBD S BIFNLTFA 2~ v 7D
HETTE\, D BB CELEFIV 2 75 2%
RIRFCAER L 7. XZhb o 5 Bleflidilic -~ v
7 77 v v Vg% FIRAC G0 8 L E m AT O %
KLt FOBRIE I ey 77 VIR BF
B DV ITAYI L V— g VEORITER
LHEL. EBLEEROEEY 2 TER L
BIEEFCENEZEZDRICHE I T —T L &R
U CTAKIDORIFE G Pl ey 77 v EHiET
1Tis\, AROBAHBEBHRF OMG L L.
BHIDE & L CBMEMEE L Shhi-flii e
rapid sequence IVP #477c\, AFIH 5% 0 &
PRI & gL 7.

HER L7 “"Tc (Sn) DTPA L £ 4 7 4£ » bk
D DTPA # o 2 2 ~8ml @ *Tc pertechne-
tate % X TIRBGIER L 7o b D TH 5.

A L 722812 Nuclear Chicago ™ Pho/Gam-
ma [l & Data store play back system RZOME =
FNF—HETHEE2Y 2 -2 Thb.

ITAFOBABRBOERGEHELnETH:
BT, BOEEFCOESD S TAFD2~3
mCi & ¥l ey, 75vd300sCi s ns—51
HE LU CTERC—BE&EEGL, UEOBARLYEHEL
oo BEBRIBERERELINI Y VYF N ASKE T
s\, W tcA VTR N 4R L Play back L €
& 2 B OB O\ T ORIV AT R A T AE L
TR OXEG E L.

AHDOREHEGITEEL T, FERECHEIS
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Ro

Extraction
Ru,/Ro0o=83.5+6.6%
Ro,/Ro=34.5+4.0%
(h=4)

5min
Fig. 1 Simultaneous Impulse Introduction
of ¥ Hippuran & *»Tc-DTPA

BT 300ml DK & ITe\, LA THEMEH b &L
BLi. COBEILMLUDEERD 1/10 L5
L, £ - AlRBEOMNEXHREL, WMENThTh
MR ZENHHBEOFIRABREL . LhbD
BARKID 3~ 5 mCirFFEHSL, H5EHE1~2
ETRUBBEED X4 I v 7 TA A= OHRE
HEIrA FH AT TERELE., 20O
Bov /77 axk - BATHE, Mz TEMARL
Dy 7 770 Pl E .

/= =R

BERA—E%RS(C & S EERET

*"Tc (Sn) DTPA OB N CTOERUE X BE %
BORETHIEDIT, 7T —TAEBLTEFD
FHEIRN—EHE ST VCHUEBEO BRE A2 B L
fo. Bl 75 v b THELHEL .
BE IV~ —DKFIT—EI O N E®E
THIfE S h, L3~ 6 5EIXBN CRERXE X
h, PHTENCHHEI NS, CORFFERSAR

12% 3% (1975)

. VI-Hippuran

UIH

b

AU

I

-

|

i

i

l

I

i

I

o

[

I

il

I

‘HHIIIIII

o, T %= 49 min

e®oe0 e e
L e,

%0004,

WMMM.
L

W i

Fig. 2

Bl ey 75 v L *Tc (Sn) DTPA & 4 IChf
HOET—HKLTW5., $T7chb Figl wr78E
HBAA DR A X2l OV THETH —TH
Fro—EEEROERMEOR H O E X
R, L BARFEXEROT I b—DEIxE » 7
5+ TRy, DTPA CRp L LCEDLAREL
febkZA ¥l vy 75 T83.546.6% THDH,
DTPA T34.5+4.0% Th 1. T hbHITABG
DG E LT 4 BIOFHTH Y #1312 1E RPF
WEOEBRERT, %#12 GFR %E O ERERCH
BT5LDTH5D.

B R R O R & B ORI A B A R, B
RERRE T THEL D, ey 75y, DT
PA L HBHEHELVOFERETOOLICHFER
L 2~ 3 5B PRELBAHEER & 0 BRI
CRBITLTIT Db i (Fig 3). 4

1)  ra®
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.o < A R S

5 . 0
Fig. 3 Impulse Injection

A—CD LTI 2~ 3L BEERD A
A —OERHURLRECERIMCEFEREL
T4 2—vTH5H (Fig 3).
MABNZ T e -7l O — ik fb H,
Bl v, 75 v, “Tc (Sn) DTPA O
R LR TRV EA A A—o v a ) 2 —
& TS - B A —HE Il F 54
BEELBHEL: (Fig 2). &L by
2 75 AR AL, THADOBEITI—K
L, thLET, B ToOFmEEmI RS
bhn., FREACELIEHR ELAHBEOSH
flite v 75 v DTPA © 4 {28 Th
D, THIFRHTRIEN Sy 777y
v FHBOBAARR B L 4ETHB
FECHEL TWA, ZD#LGFR/RPF
H37sbhb FFRHEEL T2 EEx2 bR
T

BEFL

L EoEBRBE S *"Tc(Sn)DTPA
O TOEIPEIARL Fig. 4 W R T8
ETNLTEUL 5 5.
MEFRACEA SR by —F—1F, &
ZTRMI N b mMERMC BB TT
5—7, FRBERBME GFR U T *
7r YHEBITTS. BTLc v —9—

g ——_

om ToDTPA

VASC.

SPACE

" N
«—|[EXTRAVASC.

—| | SPACE

over Kidney
Fig. 4

over other Organ
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Background

10?
i A

12% 3% (1975)

BREMIN T CE ) BRRCER X
ha, ThbDBRIIEFEETLELTH

T T T T T T T T T

Left Kidey

«—

10 /V

5 \

R/L Fig. 5
DTPA
° L]
(X ]
1.0 H
..
[ ]
N °
® [ ]
i R/L
v Hippuran
Fig. 6

BEALYERXIh, LIr50LBHRLED, 22T

TomimIhs.
Rprpa=a, « K+a, « Pta, - BCG (1)
K=GFR([ Bdi—[ “'Bdt) oo @
1 to t0—At
t—At t-At
V- P=U(GFR[ " Bar—[ " par)
t0—-At t0—At
....................................... (3)
BCG=a, + Vj+ B «eterrereunrucnncinninns 4)

DTPA v 7 775 A Rprpa (B EEHE
K, BRif P, A~y 27275y v Vi
# BCG DERINILDTHS., F-F
FEE K (LiniEEd$R B » GFR 72
TBECBTEEL & OBWTEfCE5
BETHS. BEHBEPII—EORAE
TORFBARTHIEE V, TRIREU D
MRS REELRT. v 275 v v ¥ BCG
IR & LS CIEKT AR < — 2V,
LiEYE B LOETEREATES., 2
TREDOHRE o, 1, £ - BB 5 EC
BILFIBACHIRERELERB TS
DTHYHECTRA—TH5H. L1l a, ik
BNy 2 75V FOTNTHREBRIC
S o, LA—TH52, BEOLER R
EBELTWBHDT, ThER—TRk\. &2
5T DTPA (BB ME O THHH
BOWIMEA BCG M OPIHE & ERA— &3
E, MELXZRCHEREELTHRS 2 ENTE
5.

DTPA L /454

B 5 LORECHE . V—Fvins DTPA v
7 77 AOFHIEE LT O ED I,

Fig. 5 W EfIBMHEMEESZRTH, TIE
BRIV I A0WEEC Sy 7 75y v Vil
BOWIMERER, ThEE5\WTERGIZFHE
BEEL., 20X 5L UE-HEEOIE S
DEBO Y4 vitEHEL GFR © R/L bt
5. KERC XD R/IL kxFNbD7Fr 7y 3
aV—v g VER XA R/L L HB LI XL
HBEEL T\5% (Fig 6).
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9m ToDTPA 203Hg Neohydrin

Fig. 7 Renal Infarction

BA A=Y .

B A— Vv T 1~3HEDL DRE
FLBREGBLE L. ChUED L DIZK
B OB & E s,

Fig TR LBEEAHATH S
2, THEGOWS i\ CTER B4
fz S SVRORIBERD D, BFEDA £
—PREAHE V- XBAMCESRL
MO RIS T L 270\, S
GFR 2METLCWbidfdty 7 75
vy FERBIFTH EVNRETHB. Th
KL ®Hg 7er2e FY) VYRIBFA
A=V ITEAN Yy 2750V P47 L
DTPA X h R T\ 5.

Total

b U~ OB P R PR 2oy
MO Chic X 5B L BRI TOERC w e S
LBBHE LD, THIERDOLV 2 7 Sl
5 ADHZTEThb H 2 HOERLLT — \\
BDOLIXFITE\. Fig 8 OBIIKE =
EDBTHBH, 41 A—CDETIV—
~DEWIBERCDHD EHDHELNT

Background

BB, T THRERDOAZBEOEREL T
KRV 7 77 2 %185 L BHERLIZIZIE
HTHYEHILREAEEOL D THS Z . =
LHHERTE. 4 A—Y Vv IR TK
By /77 2585 LoFRAELYRLI.
AFBEEHROL A —CORBRIABNCIVP HEBEBEEEEOADKIEY /7 77 ADRRE
LAFRTHHEELDND., VRIT T 7 4 ViE DO E R HE LI L ZATHEORMAT L {—&
5.1 T rapid sequence IVP % 177% 5 &8 #l D & L7 (Fig. 9).

Fig. 8 Bil. Hydronephrosis
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Time to Peak o
( Renogram) .
3 <
H LA
2 ] L]
. L 4
1 .
Apearance
time
: ; .~ (vP
I 2 3 4 (min)
Fig. 9
zZ =

EDTA » DTPA iX¥R¥EDS> 2 Txv— 4
BELTILBAWORETOHMIE & &8
BRTHSH. ThiiBEHEWELESRL Tb4ERN
TREE 5 T TRBAREIC X » THEMTHE
WIhnZ EBMBNTNAHY D, 9T e »iEH;
Lizd OD 5 BTk *nTe (Sn) DTPA 235 b %
ET, 2~ V47 I VBB OHBIC S\ THEL

12% 3% (1975)

7:GFR fEIZ % TX < —F&L, ZoOMBEL 0.92
Tholc b BMEINTVSY,

DR T AN X 5Ty vV Fh ATA A
—o v PR L IR STy, ThIR X 5 THBAA
A=YV OB EIEL FHii§ 5 72diITiL, K
FKOBNENELETHELNLEIN D LER D
5.

AEIOV 7 7T AOBEIEAr —VELDE »
75vD1/4THY, HE—ETERETSHLEOE
WERBRR L XFITTEE TH 5 ST H 5. Rosen-
thal 135 —EIERIHOTE S X HEL T - 6%
MFEREEE LT B2 Z et ARV 2 7
T ALK THAETHY, #- T RPF L GFR
WEDE [ RILOFHELFRETH B, LrL D
BEBEH I A FROBORS BERIND L
ERHHY, TORHLH TR THE 1 BEIER
WOV HERCRETED LR, ~vy2 759 v
FRRECEBLTAYr —LOREDFHY LichHD
TEHEN IV, TR Xk > THFHDOADY 2 75
ABEBHTENTES, ThithkXTe v 75 v
V7T AR Y 5T, BEEIFHWOTI O

PELVIS
MEDULLA

CORTEX
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HERRHLTCRETSZ LIXRETHY, v 7
7 AERALDRER Lo T30, SEOKRFIT
X5 TGFR O R/L IZEBEL 553D TH 5
ZEERLICH, Bk 2EEM RO X
GFR 0RBEDOEHTHY, ~v 27777 v F P
BrETcEx T Taplin ORFRI-FE", Thbd
EHEE»DL GFR 0RBELXHETH Z L TE X
5.
AFNC X 5 BAELERT* 7 = v @B O
MR MERLBRMTOBRERZ E1DRD L
E2xbhBh, ZOBEX7 e NIEAFULEOES
HTHY, KR ShERT S 27 ) O FEL
BhrLEZLNRD. AP OTHRIALIZEZA
TR A 2 ) VIREOBNEEMRIL 2 & T
B EE»LBAMACBIT T o T 2 g
WINEEL T (Fig. 10). S HIEAFID R
BEIEED DB~V v~ T — 1 ARBIC T T
LBOCETUUMICHEBERL, DSR2 CEeE
PRI ETTL T BREEY KL T
L0 LHEEL. FBEOBHSITEHE LA
72 zum Winkel 5 DEERTHDHH TV H,

ThDDEENLARFIDORTA 2—2 v /T,
Te e 2 FAD S DTH »Th His s FHEK T
BEHex7 e VHEZRABOAR EEZD R
e oTAA—C Vv I %BRNETHHWELLT
122%Hg 7 r2r FY VvOLELNBIIC - T
Wh., AFIIEBEMRECEREEI WS WE T
HBH. TOFKRTEFERFE I hic *"Tc DMSA
W DFRA A—2 v 7EBFE LT DTPA L D
HUTHB.

= ORI *"Tc (Sn) DTPA 3B RED BIZ%
D ZOBRBOBEICHEL T 5. BITEARKD
BB L TIARA S S VBB DA EE
HEFOMBOI-HIZ, D in vivo mi-
cropuncture study & U CHEHAL 5 5 WEH I H
%, bIL AT AREMES M ERE DB N BB D\
T, Xe A LIMM E R ECDOWTHET S
RAEITI S 1203, BlEOE T 20:bb3
BN ERL, CAUXBMEE R R
LbRHFTREMTH 7.

Z DR BEBEREL B UM X ON IR It D M BHRE &
ORI ISV THRPE HREMEL 12T B
2, TORECRNTAFORELRBF L > vFh 2
T L HBERNBREBOFMICBENSELELE X
bhb.

s W

1) AFx—EBFAELEL T, BHEXARY
BELIL, RECH > Tx7r Y NEBHLE
TR T I L0 THB Z LrRDI.

2) TRIVAFFORTEA 2 - v L, B
HNRRBRBO AR IS DTHY, HicsdHi
BA2—o v /7H8EE L TGHEI B RE TR\
ExRLIC

3) AR X 5 THEDHV 2 75 AXBELHERY
WHECEDBDI LR L 5T, DOV 7T A
CHRIDEEEOR VDL D Z L&KL
7z,
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Summary

Intrarenal Dynamics of 99m-Tc (Sn) DTPA and Its Clinical Implications

Yasushi ISHII, Masaji TAKAHASHI, Kanji TORIZUKA
The Department of Radiology

Toru FUJITA, Junji KONISHI
The Central Clinical Isotope Division

Shinichi HOSOKAWA, Juichi KAWAMURA
The Department of Urology, Kyoto University Medical School

In order to clarify the details of intrarenal
dynamics of 99m-(Sn)-DTPA, a single bolus of
this tracer was rapidly injected simultaneously
with 131-I Hippuran into a renal artery via a
catheter. Subsequent action was observed using
a scintillation camera and a videotape recorder
with play back system. This tracer was extrac-
ted immediately at the rate of 34.5+4.0%,
whereas the extraction rate of Hippuran was
83.5+6.6%. The subsequent dynamics of these
tracers appeared to be the same; namely, trans-
port via the nephrons to the renal pelvis without
evidence of additional secretion or reabsorbtion,
as would have been creditable for GFR or RPF
substances. On the basis of this experiment, a
protocol for routine examinations was establi-
shed. After determining the exact locations of

the kidneys and the background region using
test dosis, serial imaging and selected time ac-
tivity curves were simultaneously recorded by
the camera after the administration of 3 to 5
mCi DTPA. The time activity curves of both
kidneys proved to be reliable indicators for in-
dividual renal functions concerning GFR when
sbtractiong background activity from the curves.
Compartmental renography by selecting the
cortical part of each kidney may well differen-
tiate the causes of transit delay through the
kidney, whether of obstructive or parenchyma-
tous origin. A sequence of recorded images of
this process appeared to be comparable with
that of rapid sequence intraveneous pyelography
which was done simultaneously.
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