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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

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

right hydronephrosis.



398 B

v

103D €y

il

10-13D

plslsle
pasis L
S0

palsl

1b 20 3 4B

K] =)
x 20 sec.
Fig.18 A case of unilateral renal disease

(moderate to severe), 5l-year-old female
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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function ratios in bilateral renal disease
(slight to moderate). GFR is more than 60
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
ml/min.
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Table 6. Comparison of sensitivity to detect
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Diagnosis ®mTc.DTPA | ¥mTe-DMSA
Renal cell carcinoma 10/10 10/10
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Total 38/40 35/40
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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




