(R %)

E5

205

A g8 M PR 9 B2 35 ) 5 Furosemide £ fuf F1]
9nTe-DTPA L 25 7 4

e KB W Y mib omEEr okp
Wi BEEC O FIB AT AE K- P EEM

99mTc-DTPA #1543 1%z, Furosemide 20 mg (/)»I2 : 0.5 mg/kg) ¥ d, FIRAGEHLV 2 75

T A ERATL, FORKTHRICEML 72 **Tc-DMSA BffEy » F 277 7 4 L L big, PAEMIRKEB LT
fliL, ZWiReD ) Lx R4 7-. two compartment analysis |= L V) | L 7z Furosemide fi|fRic X % 99mTc-
DTPA o8k R, 2.5 0N TH D, FHEMIREKEBASHIP3I64] 080 0, THEMNRIE 2 5 L 7223,
FEPASEME SR © 4 BB AERE S (B ) THRIBAE R 2 L7z, Ledd - T, FURBEHEEERE R O & Tl3 A%
PEIRBRIE B kﬁé BT RAEDME D - 7285, ¥mTe-DTPA v/ 757 4 LOBHER v ) 75 55—
B X OWEE B O B R A P 728 A, sensitivity 719, specificity 95%, accuracy 85% L3 < 3
WA O EE R S A

Pxohsfl, RL7 U ¥A42757 ik )8

b L HEOBA & T L 5 5 AR 5.
PHAEME IR BB O G, —fic, £ T PRI —MEIT, FEEESARRAE T BAJEME IR BRI B O TEFE M
BRI S RITS NS L oo, B, BFE~ TRRENDL D, A A—2 FRBE - BHIC Ry
o RIFER, %X oo Rk &, WK% X RgnHnohndn, £lidv/ 75 4 g »
DA e RIEEER L &, X Y aEHcinE ] —UMBOLNBAETH B3, Lnl, 2ok
fETL 720, HIEFRENRITINS 2 L v < D 15 PHIENE IR B B & R 4 2 T g, Pk

jg waLEy, ’1*- 2, KEEICEWT, ZOEBMIEL KEA TG, FEPAZEM SN TR BRI K & Wil
M5 i, BEORELE, BHEIRB X OT ORI, BT Z LML TGS,
fa’ﬁmfﬂj 2 ;;{;1}}&& Thtws. 14, Furosemide (Lasix) i2 X 2FR v /2 75
s b, PHIEYEIRBR IR 2 3+ 2 7 44F, ZOX D AT E R LA 0%
i, EIREomiEtE & M5 Bl T, —ikic, TR LTHMR Z L8 S hTwn % 25,
Bl v 75 L 9MTe-DTPA 71 &, B2 @R Al PHIEVEIR BB & 3 0 R # O IR BRI H)
MR L, oMt s 2 WENH W Wy 2757 4 2lfT L, HEFREEICE S

Hhva?, H

I, 99"Te-DTPA 044 1%, -t ’Xié'ffklzk%#%%@u/%ﬁ'*E@INJJ:” A& LT, Wit

v 7T AL, BEEIREERO A 2 — P DSBS 1T o -0 THG T

PR B L &R%ED VIS Hik
e [A] FtI@IRFET 1 Y b — 78
AP STAEI0OH 12 H 1. @ %
FAeRZAT D ST4E12 H 3 H WA FNS64E 7 " ST4E 7 <1z 3
BIRIEER S @ &RHTEET 13-1 (2 920) LG f{i )\HE*D F Hfi_ﬂ ’ ‘ﬁﬂj{
SR SR SRR R ?ﬁ%l‘m#i?" RN TREZMfT L, PRtz
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ARRRAL & 0 W3R E L 72 138 471 R 7 5% ~97
W) ExtG L Lz, i, 38FloNRIE, P
PREGHEBASE), FEBATENE IR B BA6H, 3 X UK
R BEM 47T 5. Table 1 12, PA%EMEREE
HKRASHIOWNRE R LT,

2. 7 &

1) BALE [ ERA 30 R BE R & &, K
300 m/ R & & 7.

2) BEiEL ST 74 CBEE ML L
EEmEDV Lo FH AT &Y T, 99"Tc-DTPA (3
— RIFFZETTHY) 8 mCi # piffsa/i+ ik & v bolus
AL, #o 154%y1% iz Furosemide 20 mg (/g :
0.5 mg/kg) % MU OB FRIR & D 2oEEA L 7z,
Wi, oA r—Yy—icky, 99mTc-
DTPA #E 10 # L Y S BT L 6 MBI A
A=, ZOH% I T LI OMGEA A — Y &
to. Z O L R, 1 g (64x 64 < |
) w7 %) 208h, 90Kk (304ME) 2K T 4 27 b
ZarEa—2—%MLTUUREL, REKRTHRD
V7T AT E UTERIF L T2,

Table 1 Etilogy of Obstruction in 45 Patients

unilateral Dbilateral total

]. Upper Uﬁnary :l'r;ict

A. Kidney
a. renal stone 7 2 9
b. renal tuberculosis 1 0 1
c. ureteropelvic
junction stenosis 1 0 1
B. Ureter
a. ureteral stricture 3 0 3
b. ureter stone 9 0 9
¢. compression
(tumor, etc) 2 0 2
2. Lower Urinary Tract
A. Bladder
a. stricture of
ureter orfice 1 0 1
b. compression
(tumor, etc) 5 1 6
c. VUR S 0 5
B. Urethra
a. prostatic hyper-
trophy, tumor 2 6 8
total 36 9 45

20 4 2 %5 (1983)

3) BRHEA A= 7 D 99WTe-DTPA v 7 7
57 4 O TH, 9mTc-DMSA (55— RI B4
) 4 mCi 2§k L, #9120 B kmig e &
fz. i, *9MTc-DMSA o x — ¥ EX b HE
~¢ R I # 3+ 5 B, BaE - Bl
1 RI PG 2338 0 Hbh, 99"Te-DTPA 0
DT E WA, % H 9" Te-DMSA o
F 777 ¢ BHERMT LT, AL .

4) 99mTc-DTPA L / 7' 5 LoofERL L IR L 2
757 4 OFHE  EAE (BRABLVOEERES
W 7B a) IO E BOE L %, WmIE P
CRELIA Y 7 770 RESREZ ST L TL
7L EER L, 9MTc-DTPA $oljfitt & v
Furosemide ££ /.3 % T 15 4B 8 7 — o % 34
L7z, ¥z, Furosemide o FpRuhi: % & iz
2l + % 7- » iz, Furosemide $£!j.ji % (99mTc-
DTPA #:1j:15531%) X D Bedihs TIE £ TO WE o
RO BRI 2 (E I L, & o o fin B BoTin
L7-1%, 29™Tc-DTPA %5 v, o Furosemide Fi
U & 2 HEIIER] t 1/2 %, two compartment
analysis (2 X W2 H L 7285 1 #2250 T (Ry:
PEEHEY) TR 7o, 2 OB, SRR E, IR
T RE AR & R THE L, AT 2 L L
T, ZO—{PMCHE2MEREST S LItk Y,
#5 VAol Ty 2 50 U 72, Fig. 1 RERHE
BatEfic 35 17 5, Furosemide $£51j.4% %> v o iljFief
DRI RE gh & &, two compartment analysis
THHH L 72 *°"Tc-DTPA o> R JRFEMIE] Ty &
PEiftt B Ry &7k

. & 2

1. £8&B(ZH 1T 5 Furosemide FI|FE HEHa%

i (T1)

Fig. 2 iz, MEIC B T 5 99" Tc-DTPA »
% 7 ©H o, Furosemide (Z X 2 | jRPEMIER] (Th)
R LTy, IRERHBRETEREATHNIC 515 2 PRt o
ety Ty O F-IE & A AE i 2% %, 1.26+£0.63
SO E S Lz, L7ds - TR I B
D 252N L7z 2.52 52 BLN &, TEHE L oH)
E L.
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L-kidney

10 F-) » b 2 3B
T1 1.04 MIN
% 732§ ﬂ%ﬁ T2 168.48 MIN
Rl ©.6666-MIN
55 S:mm R2 ©.0041/MIN

Fig. 1 Calculation method of excretion half time (T;) after furosemide injection, by two

compartment analysis.

1.0 2.0 3.0 4.0 5.0 10.0 100.0 (min.)
1 1 1 |73 1 ¢ 1¢C
[l ar i =
(1) ° ° ]
] |
- | ey
(n=47) > A
1
1
1
[
nonobstructive
uropathy o el B, S 2% o °e o e o:.oi' o3
< Oto ce 1 e 0e3y %
(n=46) X ! wto
1
1
|
obstructive | o e 0
uropathy Oo ooe | @ R O 00 O %oooo o 8 %o:oooo o ogo
o o
(n=45) o XS] : % ° °%% 0®,
]
. |

(o: unilateral alone, e: bilateral)

Fig. 2 Excretion half time (T)) of #mTc-DTPA after furosemide injection (normal

values: 1.26+0.63 min.).

BRI PR IR I T i, 454136451 080 % TR HE
MRAE 23 2 & LTz 3, TR0 9 B (RS AT 4 B,
WRAFPZESE 2 ], VUR, SRR, Bl SLARAEE 4%
1) ©, IEF@HNORIEZ R 5RR® 2 5 1
Tz

—77, FEPHIEVEIRBRIR B T, 46 flrp 24 o
52%, Furosemide |z X % FIJRPE T TE 5 #55
RoR L7y, F% 0 2264 R M 1S B, R

BT ) CEHPEILBIE S A S, A Bt
BIEx 5 L e o 32 HERTH TH Y, i
MRS TEISHIT 9 RIS HREAR S, F721R
BB TE THR S BINEREE O, mEEELE
FEdp T H - 7z,

2. 9mTc-DTPA L/ 453574 LFIRBRELIC

& % PAZEME PR & 9K BB OO FR4E

Furosemide Fi|jRJEilit 4E 5 5 1%, Fig. 2 T
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LicZ &<, PASEMEIRIEEBB O Mt 3 % Fe it
PERZ LW TH D Z LV L7y, 99mTe-
DTPA v / 7' 5 7 4 L ToMEIRBEE &R

W42 I L (e« M o S i 3 X OF P9
VTG LN =) I T, RRRICRRET L
7z,

99MTc-DTPA $£¢ 4.4 7> © Furosemide £ 5.1 i
ETOYNTc-DTPA L / 7' 5 4 Lo PHER N 2 —
Y (EA~OERHE— 7 MRS E LR LS

— P %, PAFEVEIRBEHE T 45 Birh 35610789,
THOLNTL DO, FEPAFENEIREEH B T 2464
PERET S 47 Hip S flo

13 610> 285,  IREEHEAEBE

20 % 2 £ (1983)

11% TH bz, [WEEC, Furosemide &1 i
O g - BB O S % (09" Te-DTPA JiTiifg %
TR - BRSO LR X, PHIEMEIRERAE
787, (38/45), JEPHIENEIR B HE 26 7 (12/46), IR
BIBREMERE 159, (7/4T) TH bR, Lizhi» T,
9MTe-DTPA v / 7 5 7 1 Lo BAZEMAT L[]
BRI, PHIEMEIREEH BT 3 2 W Re SR 3K
Wweknz s,

Lo Lo, —J, 9Tc-DTPA v/ /5
7 4 LoOPAIEMRT R (BRI v /2 75 Lo s — 2,

P e BMER O Y 4% 12, Furosemide R 1%
99mTe-DTPA B PRt A UL D3 E N> W e85 6

g,

1 8

Fig. 3 (a) Serial dynamic images of both kidneys after 99" Tc-DTPA administration (1: 1-4
min., 2: 4-7 min., 3: 7-10 min., 4: 10-13 min., 5: 13-16 min., 6: 16-19 min., 7:
19-22 min., 8:22-25 min., 9: 25-28 min.). Furosemide was injected 15 min.,
following 99mTc-DTPA administration.

Fig. 3 Left ureteral stone (No. 4217).
Radionuclide retention in the left pelvicalyceal system was still remained after furosemide
injection, and the excretion half time (T1) of 3.93 min. was prolonged.
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L-kidney

f

Furosemide

% s

& 7B e 9%

R-kidney

Furosemide

1B 26 B 4 b & ® o 9B

Fig. 3 (b) 99mTc-DTPA time activity curve after
9mTc-DTPA administration.

%%ﬁl‘
2
1

2 3 b

15 b H b

b 28 b 3»
no2Em TL __9.98 MIN
T2 MIN T2 261.23 MIN
Rl ©.1764/MIN R1 ©.7046/MIN
R2 ©.e263/MIN R2 9.0027 MIN

Fig. 3 (¢) 99mTc-DTPA excretion curve after furose-
mide injection, and excretion half time (T1).

FHFEVE R RIS % 3 5 FIE 25 (sensitivity)
717 (32/45) LT LcL o 0, HEHIED

H (specificity) 1395 % CBER I M B0 2 ), 184k
RERIRTE R, EVEERER, B A
WO E 5 03 false positive #55 U 72.) &, 2
HFF D L < B Lz,

Fig. 3 (£ IR0 H), Fig. 4 RIEEBRMA)
2, ""Tc-DTPA v / /"5 7 ¢ LEA%EMITR %
4t L, Furosemide FiJRiR4: T PAIEMA B A
OB DH T - 1= 2 fifl o=+

2351 5 Furosemide & fiffl) R

L 9MTCe.DTPA L / 75 7 4 209

Fig. 3(d) IVP 25 minutes :

9mTc-DTPA, ¥0Tc-DMSA BRE (2 H 15
%i#ﬁﬂwﬂﬁzﬁﬂﬁ%#@:ﬁ?éﬁﬁm
E
"9"‘Tc DTPA v 7 7 5 7 ¢ (Furosemide fijJx
AN, 2°mTc-DMSA ¥k s o F 7 7 7 ¢
LrofEiriic B L, BT (B R 7 o%
F 757 4 XM, Bk B o R,
Fgeml L 2 75 2% # — o, Furosemide Fl| k%
O EIETT W, HoOKESOEE, BIV
99MTc-DMSA O KB ~ o SEFEIK T 044 F iLic
SERF LI, 209 b, B, WEMEOY
i E, WEEOLERHIRCME VETL
TWaHAE, MEEKTEHELL. BoREs
(I, £tk 8em LUTF &/, K& 13em LLEZEA
LU, ¥kEEfEN2em Pl Ed B E L RED
Ll &6iz, ?9"Tc-DMSA o & i B~
i, ﬁé“f’f@%%ti#%ﬁé& RO A
IF, M, DEEE Sty 7 775 % v NIRHRE A3
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IMUza %, HEHUKT L HE L <.

Table 2 i, PAZEMEIRIRELBASHIICT T D
99mTc-DTPA 35 L Of 99mTc-DMSA i o4 5
#HT Lo sensitivity %, specificity, accuracy & &
LIZED L72AS, B 69%, BokE &%
b 47 % (&K 8 4, ZE#E 134, HERHA~O
99mTc-DMSA SRR T47 00 L i+ 2 &, B
B o Bewr, PHIERIV ) 75 L3 % — 2, Furo-
semide Fi|JRT% O PEMGRBEERT X, ZhZh T8%,
78%, 80% L WHFh LEWREERE R L 2. i,
FHSERI L ) /"5 L7 — U i35 - B o
S iz, Furosemide F|RPEMEEELERS H 23 HE O
W 728 A i, sensitivity 719, specificity 959,

20 4 2 5 (1983)

accuracy 87% OFEE Nz H Tz,

Iv. £ %

PHIEMEIR IR B O BT, B - B0 LR
BROEG L LTIt b s En ) T, B
FEENLOTER R L O PRI &2 2 LR E otk
RETHMATEETH S 2 LBF Wy, —fKITiE
Peit R T ic L 0 iTbh s, Lo L, PRt
B RS T LI LRI & 7 5 3 — FIBBUE A
Fol NI &R, BREKETMO S TES
e, BEFRENTOIhS Z bk

Y 1.2,8)

A b, PAZEPEIRESBEE, B - B

Fig. 4 (a) Serial dynamic images of both kidneys after #“mTc-DTPA administration (1: 1-4
min., 2: 47 min., 3: 7-10 min., 4:10-13 min., 5:13-16 min., 6: 16-19 min.,
7:19-22 min., 8:22-25 min., 9:25-28 min.). Furosemide was injected 15 min.
following ?9mTc-DTPA administration.

Fig. 4 Normal Case (No. 4882).
Radionuclide retention in the right pelvicalyceal system was promptly disappeared after
furosemide injection, and the excretion half time (T:) was within normal range.
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Furosemide

3B H S & B B 9N

Furosemide

18 20 30 40 S0 6 70 60 N

99mTc-DTPA time activity curve after 99mTc-
DTPA administration.

Fig. 4 (b)

Fig. 4 (¢)

L-kidney R-kidney

16 28 iabu xba 3B 46

10 2 » 1 28 D 40

71 113 MIN T 1.9

2 eaid AN 7 oS53

Rl ©.6168/MIN R1 @. N
e N /2 3TN

99mTc-DTPA excretion curve after furose-
mide injection, and excretion half time (T1).

Table 2 Comparison of Renal Parenchymal and Pelvicalyceal Abnormalities
by 99mTc-DTPA and 99mTc-DMSA Study in Obstructive Uropathy

Sensititity Specificity Accuracy
(n=45) (n=93) (n=138)
A. 99mTc-DTPA Study
a. decreased perfusion 31 (69%) 71 (76 %) 102 (74%;)
b. pelvicalyceal retention and/or enlargement 35(78%) 74 (80%) 109 (79 %)
c. obstructive renogram 35(78%) 75 (81%) 110 (80%)
d. abnormal diuretic response 36 (80%) 71 (76 %) 107 (78%)
e. abnormal diuretic response, with pelvicalyceal 32(71%) 88 (95%) 120 (87 %)
abnormalities and/or obstructive renogram
B. 99mTc-DMSA Study
a. renal size abnormalities 21 (47%) 76 (82%) 97 (70%)
b. reduced cortical activity 21 (47%) 76 (82%) 97 (70%)

HWoREGEFILv /) VI L LOMET - &
LTREANBD, ULk, 40, JEME
FIBFh DFI20% TH BRIz L H i, FEFAZEME
BT LELIEHHRST 3R TH 5. Britton {h®

X, BERES HEKT2EA08AIC, 20k
AT RT3 LG LTS, 22T,

PHIEME IR IS A & FEPAIEME IR IR B & BRI T 5 72
wiz, FllRv 7 77 7479, BRI 7 U¥4 7
7 7 ¢9, deconvolution analysis (2 & % renal

cortical transit time # £+ 2 5105, B X
nTnwb. o h T, renal cortical transit time

PR 8, kbbb s,

=

b o — & — PR MEHE s f o, RISV —F LT

INBITWz o TV,

% 7z,

BRI 7 %

757 413, WEEMAEOMICEDE ST
5L 00, thoEEEIEAEMERE T L MKE

ferimoh s e,

WIS R4k O AT RIRE D R

5. LichioT, UEkogEEosr T, FlKL
)77 7 4 b ETHERE L bR S,
FllRv 7 757 443, @E v/ 777 ¢ Btk

15 oW sl THRRKI & #6453 5 H D &,
v 557 4 i
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DM TRIR AN Z Bl 5 kY Lig, 2 KilE
nan, ol g, 1Elo REEGT@E v
27570 LRIy 2 757 4 HRIEFIMTE S
MTOHERTH B, kB, SRIOBRFHI—H/NEG]
TEUE) 250b00, KBHPBHRAFITHY,
Furosemide #¢ Hi% it L7z REICH . H 71T
REDEATREE L 75 - 72iE, BB hmh -7z,
L L, oo REEFAFIEHTERS,
AR oot oo, SRBRRE K
30, Koff 5D i 2 L K HEH 7 —
FTNUAFER 7 & ORESSARLE L Bbh 5.
Lfa], 99MTc-DTPA #& 1. 4% 15 4y o I 1 T,
Furosemide % #f i U, PPk IREGHECH % (TG L
Tob 25, ASEIIB0 Y, THIIRTE O PR ULHS A A3

BHoh. La L, WERERE & T Furosemide
ﬂﬁ’“ %lJzkxiJELﬂ RF+5 2 L2 ieil? sh<
V5 Tk K, FEBIYEE IR BRE R T L 466 2261 o

%%T%ﬁ FER S LTz, Lo TR L 2 7
T 7 4 DFEROI T, FREMIRER B OBWIC
Rz nwEBbhs., L Lans,
FRv 7 75 7 ¢ Eod it e S, 99mTe-
DTPA v / 7' 5 7 4 Lo gt aFEor>n
7284, sensitivity 23719 L oK T L72b DD,
specificity 23959 &3 L <HI L, WRHR LM
DEWFERZHIH Tz bl

PHIEME RS IR B IC B 1 D IR A O B/ T
PHIEMEIR BRI B 2 2T 5 = km%Q,Aﬂnm
hiRite b boo, Bk v =KW
WA EEEOR(bEMD Z L TH A D, FFig,
HEFHREBLOTHOHECHEFH LS TWS
2O, Bll-by 7701/ 77 ABIUEA 2

/12 13) 99mTC_DMSA F%})’Lg/f A __:/“14) @Iﬁ.
ReLidiz, BRI 7Uo¥A+ 757 412X Y i
RO &S +2 2 LAFEBEL ShTW5 D,
FlRVv ) 7774 bEEEL—FELEY OB
NREME R RIEIRHIY S h TR D, SHOIELE VR
R REERbh .

V. BbhYIc
ek & v BAZEtE IR IR B ORI B i T30 L

20 4 255 (1983)

T X 72 9mTc-DTPA FhfiEL 2 75 7 ¢, 99™Te-
DMSA ey v F 27 5 7 14z, 99mTc-DTPA #
5.4 154y O 5 ¢ Furosemide % ¥ L THI 7}<‘ v
7T 7 4 BT L, BEFERAIC X 5 PR
HHEBOBWREO M L& R T,

Furosemide Fl| %12 X % HEiftt R 4ERE 9L 0 2 T,
PYEME IR IR SBS 6h 3~ 2 BB R P v & i3
Wiz oo, 9mTc-DTPA L/ 75 7 4 EoO
PHEMER R L5135 = LI X b, sensitivity
71%, specificity 959%, accuracy 879, L, kX
DL D IR VB IESE S v,
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Summary

Furosemide-Assisted Diuretic **"Tc-DTPA Renography in Obstructive Uropathy

Tamio ABURANO*, Akira TADA*, Teruhiko TAKAYAMA*, Manabu OHGUCHI*,
Takatoshi MicHIGISHI*, Norihisa ToNAMI*, Kinichi HiSADA*
and Masamichi MATSUDAIRA**

* Department of Nuclear Medicine, School of Medicine, Kanazawa University
**Central Radioisotope Service, Kanazawa University Hospital, Kanazawa

Diuretic 9mTc-DTPA renography assisted with
furosemide was performed in 45 patients with
obstructive uropathy and in 93 patients without
obstruction, in order to improve the diagnostic
efficacy in obstructive uropathy. After hydration
of 300 m/ of water, 20 mg of furosemide (0.5 mg/kg
in children) was injected intravenously 15 min.
following 8 mCi of 99mT¢c-DTPA administration.
Serial dynamic images were obtained using scintil-
lation camera every 3 minutes up to 30 min. And
data were recorded on to a minicomputer system
for 30 min. in 90 frames.

To evaluate the effect of furosemide on urinary
excretion, the excretion half time (TI/2) was
obtained from the faster component on the 99™Tc-
DTPA excretion curve by two compartment
analysis. Tl/2 of upper limit was 2.5 min. 809,
of patients with obstruction showed a prolonged
TI/2. And 579 of patients with non-obstructive
renal parenchymal damage also showed a pro-
longed TI/2. Therefore, it was difficult to separate
the patients with obstructive uropathy from the

patients with renal parenchymal damage by the
results of prolonged TI/2 alone. However, it be-
came quite helpful to separate these two different
patients with prolonged TI/2 by evaluating serial
dynamic images and renogram. Although fre-
quently seen in patients without obstruction, ‘‘so-
called” obstructive findings (radionuclide retention
in the pelvicalyceal system and obstructive pattern
on renogram) were rarely seen in the prolonged
TIl/2 patients with renal parenchymal damage.
With the combined criteria of obstructive findings
and prolonged TI/2, 71% of the patients with
obstruction were correctly detected, and only 5%,
of false positives were observed among 93 patients
without obstruction.

It is suggested that diuretic renography can be
useful to differentiate obstructive uropathy from
non-obstructive disease in cases of obstructive
findings on conventional 99mTc-DTPA reno-
graphy.

Key words: Obstructive Uropathy, Diuretic
Renography, 99mTc-DTPA, Furosemide.
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