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Table 1 Subjects

Normal Subjects 9

Space Occupying Lesion 4
(bilateral 1, unilateral 3)

Hydronephrosis 13

(bilateral 2, unilateral 11)

Renal Vascular Disorder
Renovascular Hypertension 2
Renal Infarction 2
(bilateral 2, unilateral 2)

Diffuse Parenchymal Disease

Chr. Glomerulonephritis 2
Chr. Renal Failure 1
Total 33
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( count / 10 sec)

L ; It- Kidney
R ; rt- Kidney
B ; Background

5697 ,
rt- Kidney
5000
It- Kidney
2500
Background
0 e 4 d T L W
5 10 15 20 25 30
Time ( min}
Fig. 1 An example of time-activity curves of both kidneys, and background in initial

phase after 99 Tc-DMSA administration.
Inset; L, R, and B show setting of ROIs respectively.
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Table 2 Analytical method; Equations for calculating

various parameters

y(t) = U 1-eAh) 4y oM

Uptaken' RN amount RN amount in renal
by Time "t." blood pool at Time "t."

y(t); Measured RNamount in kidney
at Time "t."

U®™; Ultimate RN amount in kidney

A ; Disappearance rate in blood pool

v ; RNamount in renal blood pool
at Time "0."

s= =yt -y (#))}2=> min.

'y\(tk) : Measured RNamount in kidney
at Time "tk."
y(tk) ;Formula of Simulation Curve
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Figure 2 (o FRIFERE U° (%) & 2R & o
FERE U (%) oM Z =T 334, 527%). E
RIER Y=0.944X+1.162, EEI4%%k 0.960 & &
b CREFZHEEREL .

Figure 3 |z U (%) ORBRHGMERT. T
THUEEES T BROS 2, FREELS X
OBEBEEEH CIEMo U (%) 27 ry b L
Thsd. EFEHTIVEHELEERZEX1S.6L
3.8% L, BRBZLICKEE UCEBHEER
BRTRBCSUETERZRLTVWS2, EF
HLoERYDHBREW

40
Y=0.94 X + 1.162 .
r=0.960
n= 52

30F p<0.005

Calculated DMSA Uptake ; U*( %)

2 2
Measured DMSA Uptake ; UZNT (%)

Fig. 2 Correlation between calculated DMSA renal
uptake rate, U~(%) and measured one, U2br

(%)-
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Calculated DMSA Uptake ; U% (%)

10

21 105 (1984)

Fig. 3 Distribution of calculated uptake rate, U= (%) in various renal disorders.

wiz U= (%) LRI viTb h T 2 Bk
#8%% RPF, GFR L %% % T A 7z. Fig. 41X
B.OIH v/ /7 F7ATCENLDOTFuSYIa
L— a VEMNT L W RD 7T RPF L U= (%)
L OFE % H7b O Th 5 S HHERE 0.796 L B
iz R L. Fig. 513 4B EMEs v
TF=v e 2YTFVRALTGD U= (%) ofnk
DR ZE Z 72 b O Th B ARk BTz FAESER
»bhi.

2) KWIEDEITE & DRBARK;

PEHHES RERFTRIC X W KBIE % Table 3 o
TEK ABRRECBE LR ML 2.

Table 3 Grading of hydronephrosis by IVP

H-0: Normal Subject
H-I:  Mild Hydronephrosis

(slight caliectasis )
visualization of ureter

H-II: Moderate Hydronephrosis
(moderate caliectasis )
no visualization of ureter
H-III: Severe Hydromephrosis
(severe caliectasis )
no visualization of ureter

Figure 6 1Z#ATEEZ Lic U® (%) D43k H 7
LD ThH 2D, HALHI LRESETT B ok
W U= (%) BRFBICET T 5HMBED bhiz.
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50 .
— M0F  y-156X + 124 * s € Y-0.854X + 10.75
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Calculated DMSA Uptake ; U™ (%)

Fig. 4 Correlation between renal plasma flow by

analogue simulation method using 131I-OIH
and calculated uptake rate, U®(%).

Calculated Total DMSA Uptake ; U R + L (%)

Fig. 5 Correlation between creatinine clearance and

calculated total uptake rate, UR+rL (%).

Fig. 6
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Grade of Hydronephrosis
Distribution of calculated uptake rate, U (%) in four grades of hydronephrosis.
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% Renal Blood Volume

1 1 (11

L
0 H-0 H-T H-II H-II
Grade of Hydronephrosis

Fig. 7 Distribution of calculated percent renal blood volume in four groups of

hydronephrosis.
. | 0.05
: -k (—or )
. 1- fw
E In 0.05
E . A
£
L
s 200
E . .
= [ ]
5 * .
T
2 s
2w ¥ .
E h r Py ——
-3 !‘ ° o o
0 . . " !-
H-0 HL H-II H-IIL

Grade of Hydronephrosis

Fig. 8 Distribution of calculated renal saturation time, Tygs in four groups of
hydronephrosis.
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Table 4 Relationship between UZ2br (%) and Ux®(Y%)
values predicted from various sampling time

Regression

Sampling Number Correlation
equation

time of data  coefficient
0.959 Y =0.979X—0.166

20 min. 29

15 min. 29 0.879 Y =0.800X+1.987

10 min. 29 0.780 Y =0.870X+3.344
Y =0.628X+7.850

5 min. 29 0.545
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Summary
A Digital Simulation Method for Analyzing Renal Function by Using %=Tc-DMSA

Masahiro ISHINE

Department of Radiology, Ehime University School of Medicine, Ehime

A digital simulation method for quantitative
evaluation of renal function by using #*mTc-DMSA
was proposed. The ultimate renal DMSA uptake
rate, saturation time, and percent renal blood
volume were calculated by this method, and its
clinical usefulness was evaluated. This analytical
method was thought to be reliable from the fact
that calculated renal uptake rates showed a
significant correlation with observed values after
2hrs’ administration. Furthermore, calculated
renal uptake rates were significantly correlated

with the values of renal plasma flow and creatinine
clearance. In the cases with obstructive uropathy,
calculated renal uptake rate, saturation time, and
percent renal blood volume were thought to re-
flect the grade and the feature of the disease.
From these results, my proposed method was
considered to be clinically useful as a quantitative
renal function test.

Key words: ?°mTc-DMSA, Renal scintigraphy,
Digital simulation method, Renal uptake rate.
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