99mTc-DTPAIZ & 5 43 B HEHE D € &= B 1Al & B H))
A A=V 2T BT

H

e

I

¢

EE&: Japanese

H AR E:
~EH:2017-10-04
F—7—K:

ERE: BEF, 6
X=)LT7 KL R:
FiTIE:

http://hdl.handle.net/2297/8778




386 ERRFTRESRHE H88% B2 - 35 386404

(1979)

P"Tc-DTPA iz & 2 B EE D E B THE &
BHEfE, x — o v 2icBd 3T

SRAREEFTEEFHE (XE  ABRR—HR)

#w F

i’t

(FEF0 54 £ 3 A 31 HEAM)

AHRO—EEFE 3T, I EA KRR ERHRESRES LU 32, 33 EEAKEYLILE « HEARMAS s

WTREL.

ERERSNTELBEEINEoEN O b, W]
hippuran FFEIEMRMES & T 24 0 5 I HEitt &
h, BHEAS A - Uy S AERETH Y, HBOMK,
HeRE. HEMEGE O ERAABIRY Y X o E BN
REHShTER. LALLM Oy BOoxrLe— it
360KeV &<, v vFL—va vhA s ICRAET
D, S0 ABRORET 2 RBIIBETE L
REDd -t 0, SEHREED TR I 13K
KRB OB EWTH 39 HgClL,'MY » 197 Hg.
chlormerodrin " A{ERAE N T E /245, OB c
LBEBLOERVDEBOBENBTETHL, &5
CEIEREEE FE T E N WREAN S - k. EE, TR
SIRHZHDELT, ¥"Tc EHBRAEI A — 0 v
7 H Kl T & 2%"Te-penicillamine'® £ ¥m Te-
DMSA™"™'® 5 %0 5> B e O E RV SRIE 1o (B &
NTHW3. L L—8rRocHEittx n 3 120, %3l
RS EBEEORIE I MEBEEB LTV 3.

1972 %, Klopper '™z & b, **"Tc.diethylene-
triaminepentaacetic acid (**"Tc-DTPA) iz & b %
HRIERAROPENSTRETS 5 LBEShTLIE, &
Rick b, tDFABESBED ATV R x5y
WA S L2, BERES 2 - oy YRABE L TE
CERLTWVA A L' hippuran 2 lbxT
fhs )75y 28Burkdh, Ny s 759 FORK
SHHED EHEL # EDERNFEICARAIRTH 12,
DiHAGBEETH Te-DTPA o & 3 HBEtEDTEY
MEERBELE A TH S 9, 5 5z Tc.

DTPA v/ 5 nOEBMBITER REBRE S AT
WL,

AREOEN R Tc-DTPAB LU v Ea— 4%
HELlcvrFr—va v aisaBWT, HBEEE
DERBVBIE B L 0" Tc-DTPA L/ &5 L DEEM
RN EBH RAN LS BB EmESBIL, Z
DEIKVIERELLSOWTHST R & E bic, ¥ Tc
DTPABAEA # — DIk BB EIB L O IR
KDOWTHERDH"Tc-DMSA BHEA 4 — U & s
BT ETHB.

WERELUHE

1. ¥%

19778 AM o 1979 3 H &£ ¥ "Tc-DTPA TF
HREA A - Oy rERITLRER 3B S QB FET
D0 EHDS 5, KEFE L TERIFL® Te-DTPA
L/ PS5 LEBEIENTELIF LS9 FETO
466 EEFNIC D WCTERMISFME L 1712 » 7. % - [EE
129" Tc-DMSA BHles x — U4 BBTE LT IH
5083 S TORREMCEVTEBET SMBELERE
R DO THEATI - 2.

1. #x&

l. ATLE - EBMFEHOLD, B, RE0S

AlCEERR & &, BE oKk 300 ml &AL 7.

2. BEEA - Dy rBLU 7~ I ULE

YrFL—vavhASEEL R - FEORRE
Y A—pEEESELEER 2 5 GCALL  (E

Quantitative evaluation of separate kidney function and dynamic renal imaging with

$nTc-DTPA. Hikaru Seto, Department of Nuclear Medicine (Director :

School of Medicine, Kanazawa University.

Prof. K. Hisada),




9mTc-DTPA 1T &2 53 HESEE O BINELTE & S HaE A x — o 387

BRMREE  "Te yBICTH AN~ 7 2 v b — 4
2.8mm B EMA L BB F— YLD TFic
REL. OEBLUCEABERENH * 5 OBFIZA S
il BEEF - TV ECEBMIE L, Bilio
#iRL 0" Tc-DTPA%# 60~ 120uCirkg (6E, & 1=
L A =P Sl v et =S —2HNT,
MEE G FFE 10 s o 5 848, 64, TOBOBE
FAA-CRBINE, ENTNEYX BT 14
gLl i,

Ty 6AXE4e MY w2 2Tl 7L -4 AR, &
it60 7 v — 4, EEIEEE 2KByte, S 7R /AR
2.4MByte D% 5 — & JLEREE DAP 5000N =iy
#LI. 7— 708 130K (ROD 28 1 RL
ik ELE (H), 6% (RL Rr). Ny 2059
vyrFELTZDBEREGBL Br) 5L 0EETH (B)
DA EBERES ALV THRELT, ROl 7o #5
LTk b, RO kST e 4 18 -

3. *"Tc-DTPASRB 7 Y 75 v 2 0AIE

BRERBLIUBHEEOA -1z 1.0l 0EHELKRE
BRI H 2 5 3 Y * — & Oohgedfic By T s % 3l
EL, EHERROXMMTEENEETHV, B58
SLUBEROREHELAIE L o 80 20 2% 1 H
BMAETZY, MR 1Inls & OFIR L 7 EE8EEHE 1 nl
EvaS AT FL—vayho vy TRIEL -,
2Rl 2o, OB - ietheahg 2% Te-
DTPA MiEMscihim e il 2t & A5 LT, 20
AEOMILBE P % % dose/ nl TERL , ELEERE
BEREBRAR D0 SDm e v AR TIEH. £ L

Fig.l Determination of regions of interest
from an image on the CRT.

TR O RHE O MR 13 2 0B 0 .03 B A kst
HEHE D 42 v + BE2 ATHRL. P % dose/ nl % &
CTRbDL. AB2Y 75 v 2@ L — - HE8EE
Ricd b BADBEBOL WHERI ~ 60T
DHEUKES D OBRNDORFHEERIAR (%
dose/min) &XHiEd 2 BRI MAFEAEE P (% dose/
nl) TRLTERL:.

HWIREIC X 2 y ROBRINOH E i3 I @ % 8
L, BOESEMELT, FHEEOE <L B8
# (Transmission rate) ORFEERL-R 45 55
BREFHMD, BELTE -/, £ REREIC L
B TeoRELBIEL..

4. BHEI2—-v

S"Te-DTPA BIBEA # ~ ¥ v £ BT 1%, ¥nTe-
dimercaptosuccinic acid (*"Tc-DMSA) (£ — 3
VAT AV - THRRE) 24 50uCi/kg (K&, EiE
LT 2RI ERTERERA BB L.

5. YYFlL—vavhRSsELUMEORRER

1) vvFr—vavpars

D B4 5 OFEER & SRR B%

BERE 8cm Dk —H -~ E4a 0K D
Na®*"TcOs /&l & AL, IR+ —5E 10 LT B4
ELf. 0.08~ 10mCi £T+4, EEMENED >
1.

i) #7235 OGN

BIA SHBEORBEEEE~ 2%, BX 8, 10,
13,17, 20, 25. 32. 40mm o § O M D K B %

1|
Daxisl

E
o) ~

@

w

o

T a

- )

S roon

S =
o Sy B E
£

RIsIslst g
(=3

H

000 E
A |4

2o E
o

=

100 [-8

[ 15 22 e ) ) 5
Time X 20sec
Fig.2 Left wventricular time-activity curve

extrapolated at time of blood sampling and
expressed as % of dose per ml plasma.



388 il

T

Fig.3 Experiments of slice phantom with § cold areas, 8. 10. 13,
17, 20, 25, 32, 40 mm in diameters.
A : Images taken with information densities 0.5, 1. 2.
4 kilocounts/cm?.
B : Image taken with information density 6.8 kilocounts/cm?.
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Table 1. Thin-layer chromatography data as percentage of total counts.
$9mTc.DTPA
Soluvent Rf 9mTe Oy 9mT e,
15min. lhr. 3hr.
Saline 1.0 100 0 0 0 0
0.62 0 0 100 100 100
0.0 0 100 0 0 0
Acetone 1.0 100 0 0 0 0
0.0 0 100 100 100 100
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Fig.5 Thin-layer
physiological saline and acetone at 1 hour after preparation.
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Fig.6 Time-activity curves in various organs.

H : Left ventricle of the heart,

S : Spleen, L : Liver, R : Left kidney.

Table 2. Calculated relative renal perfusion &

function ratio of the healthy kidney by various
back ground corrections in 23 patients with uni-

lateral nonfunctioning kidney or nephrectomy.

Time

BG Calculated relative renal (_H__«>
o~ function ratio (%) \H+D
Byl 96.6+3.6
B 87.7+7.9

H : Healthy kidney
D : Diseased or nephrectomized side
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Fig.7 Quantitative analysis of renogram, R(t)
and left ventricular time-activity curve, H(t).
Ci=/fa RMAL C= S RO dt, C =
S8 R(t) dt
Cm = R(Tm) for 20 sec. Ry =
S &% R dt
Hy = f2° HH dt. Hy = 2% Hb) dt
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Table 3. Reproducibility of the parameters in various regions of interest.

N SD
Parameters N T L“e’lfia“-%g}%—
H1/100 147.6 £9.5 3.00 6.4
H2/100 92.2%2.1 0.66 2.3
—CZT_I:ZC—l 0.043%+0.006 0.118+0.006 0.002  0.002 14.7 5.3
Ca/Cs 0.455%0.015 0.737%0.010 0.005  0.003 3.3 1.4
C3/Cm 0.408%0.014 0.5747%0.004 0.004 0.001 3.4 0.7
[ R 29.3£0.71 70.7%0.71 0,22 0.22 2.4 1.0
Table 4. Quantitative measurement of separate kidney clearance with %»Tc-DTPA
and separate kidney function ratio.
R . — Y
Clsrsc‘f Name |Sex |Age|H: %t—/ P (ml/min) C—ZH%— _CZH—-IQJ_— rr(zjlll:rﬁin)
Left Right Total | Left Right Total | Left Right Total
*108 [M.I.J % (51— | 50.9 49.1 100.0 | 0.199 0.215 0.414 — —
*113 |K. T, 8 |62+ | 65.1 59.6 124.7 | 0.271 0.235 0.506 [ 0.168 0.145 0.313
*114 |F.1.) % |42+ | 48.6 52.1 100.7 | 0.191 0.209 0.400 | 0.083 0.091 0.174 -
*115 | S.Y, 3 53]+ | 53.0 57.5 110.5 | 0.203 0.257 0.460 | 0.121 0.153 0.274 100
*122 {T.MJ| & |41 |+ | 57.6 49.4 107.0 | 0.276 0.252 0.528 | 0.151 0.138 0.289 -
129 |Y.K) 3|38~ | 47.6 53.0 100.6 | 0.183 0.252 0.435 — 102
130 ' K.Ky %172+ 20.0 17.1 37.1 | 0.058 0.072 0.130 | 0.045 0.055 0.100 59
131 |K.H| 3 [31| + | 47.8 47.8 95.6 | 0.208 0.158 0.366 | 0.159 0.119 0.278 104
*139 [N.OJ % |51 | — | 78.8 62.8 141.6 | 0.354 0.344 0.698 — -
144 |T.F| % 48|+ | 35.6 35.0 70.6 | 0.170 0.111 0.281 | 0.122 0.079 0.201
148 |S. T4 $ (3]~ | 4.0 38.0 79.9 | 0.177 0.145 0.322 e 82
156 | T.O 3 45|+ | 22.1 17.4 39.5 | 0.054 0.042 0.096 | 0.040 0.031 0.071 47
174 |R.NJ] % 38| —| 51.7 34.9 86.6 | 0.211 0.138 0.349 — 106 J
* : Normal subjects + : obtained

. not obtained
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Table 5. Separate kidney function and excretion ratios in various renal disorders

Subjects f ;:D R(t)dt(%) ,&zli—cl_ %ﬁ_ _(C}ln_ Tm(sec.)
Normal 52.2%2.5 0.227%0.054 0.389+0.065 0.343%£0.042 209434
(n=42) R 47.8%£2.5 0.224%0.047 0.397%0.068 0.360%0.060 202+21
Unilateral
slight to moderate D 39.5+4.7 0.154=%0.058 0.884£0.505 0.614%0.265 (180-00)
(n=41) H 60.5%£4.7 0.23440.064 0.499£0.116 0.412+0.079 239146
moderate to severe D 15.2%+9.2 0.029=%0.030 1.217%0.662 09900 £0.900 (180-<)
(n=230) H 84.8%9.2 0.256£0.090 0.585%0.142 0.470£0.095 235%50
Bilateral
slight to moderate D' 45.8%3.3 0.101%0.030 0.6981+0.178 0.512%0. 14 (160-00)
(n=232) D 54.2%3.3 0.108£0.028 0.661+0.201 0.499+0.114 (180-c0)
moderate to severe D 44.7£3.4 0.043£0.024 0.904+0.425 0.667+0.151 (160-00)
(n=32) D 55.3%£3.4 . 0.058=+0.032 0.752+0.341 0.620+0.184 (160-0)

1o R(t)dt(%) : Relative renal perfusion & function ratio (Mean * 1sd.)
C2 G : Separate kidney function ratio D : Diseased kidney (D>>D')
—(ZC;L, gin : Separate kidney excretion ratio H: Healthy kidney
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Fig.13 Distribution of separate kidney func-
tion ratios in normal subjects.
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Fig.15 Distribution of separate kidney

function ratios in unilateral renal disease
(slight to moderate). Relative renal
perfusion & function ratios of the diseased
kidneys are more than 30%.
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Fig.17 Distribution of separate kidney
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perfusion & function ratios of the diseased
kidneys are less than 30%.
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Fig.14 A case of normal renal function, 36-
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Fig.16 A case of unilateral renal disease
(slight to moderate), 23-year-old female with

right hydronephrosis.
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with stenosis of right main renal artery.
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Fig.20 A case of bilateral renal disease (slight
to moderate), 2l-year-old male with
nephrotic syndrome.
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ml/min.
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Fig.2] Distributions of separate kidney
function ratios in bilateral renal disease
{moderate to severe). GFR is less than 60
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Quantitative evaluation of separate kidney function and dynamic renal imaging
with 9¥mTe.DTPA. Hikaru Seto, Department of Nuclear Medicine, Kanazawa University.
Kanazawa, 920, Japan. J. Juzen Med. Soc., 88, 386—404(1979).

Abstract A new method of quantitative evaluation of separate kidney function and dynamic
renal imaging, using ™ Tc-DTPA and a scintillation camera interfaced to a computer and its
clinical applications are described.

The renograms (R(t)) are corrected for extrarenal activity and the left ventricular time-activity
curve (H(t)) is regarded as the plasma disappearance curve. For quantitative measurement, the
increase of renal activity per unit time within 160 sec. after injection divided by the correspond-
ing plasma concentration gives the separate kidney clearance value. The count of each renogram
from 80 to 140 sec. after injection divided by the total counts of both renograms gives the relative
separate renal perfusion & function ratio (%). For analysis of the renogram, several parameters

(Cz C1 Cz C1

such as separate kidney function ratios -—) and excretion ratios ( —-«—-) are used.

The results are as follows:

1) Normal values of separate kidney clearance are measured on 6 normal subjects. Left kidney:
59.0 = 11.3 ml/min, Right kidney: 55.1 £ 5.7 ml/min, Total kidney: 114.1 & 16.2 ml/min.
This value corresponds well to the normal value of GFR measured with sodium thiosulfate.

2) Relative separate renal perfusion & function ratios are correlated well with '*' I-hippuran
(r=0.974). Normal values in 42 subjects are as follows; Left kidney: 52.2 = 2.5%, Right
kidney: 47.8 +2.5%.

3) QEP"I'Z—CI ratios are correlated well with ®"Tc-DTPA. clearance and GFR. Correlation coefficients

are 0.977 (n=13), 0.937 (n=112), respectively. === C2 C‘ ratios of the diseased kidneys are

significantly decreased (P <0.01) in comparison with normal kidneys.

4) Separate kidney excretion ratios of the diseased kidneys of unilateral renal disease and bilater-
al moderate to severe renal disease reveal significant increase (P < 0.01) in comparison with
normal kidneys.

5) Sensitivity to detect renal space occupying lesions with *"Tc-DTPA dynamic images is 95.0%
(38 in 40 cases), which is superior to *"Tc-DMSA static images (87.5%).

This method is simple, atraumatic and of clinical value to detect unilateral renal disease or to

evaluate the functioning state of the diseased kidney pre- and post-operation.

140

G =/ R(t) dt, Co=[R(t) dt
Cm = R(Tm) for 20 sec.
Hi =[" H(t) dt, He= [ H(t) dt




