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Development of Program for Renal Function Study with Quantification Analysis

of Nuclear Medicine Image
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Abstract

Purpose: In this study, we developed a new software tool for the analysis of renal scintigraphy which can be
modified more easily by a user who needs to study new clinical applications, and the appropriateness of the
results from our program was studied. Materials and Methods: The analysis tool was programmed with 1DL5.2
and designed for use on a personal computer running Windows. For testing the developed tool and studying the
appropriateness of the calculated glomerular filtration rate (GFR), ®"Tc-DTPA was administered to 10 adults in
normal condition. In order to study the appropriateness of the calculated mean transit time (MTT), SMTC-DTPA
and ®"Tc-MAG3 were administered to 11 adults in normal condition and 22 kidneys were analyzed. All the
images were acquired with ORBITOR, the Siemens gamma camera. Results: With the developed tool, we could
show dynamic renal images and time activity curve (TAC) in each ROl and calculate clinical parameters of renal
function. The results calculated by the developed tool were not different statistically from the results obtained by
the Siemens application program (Tmax: p=0.68, Relative Renal Function: p=1.0, GFR: p=0.25) and the developed
program proved reasonable. The MTT calculation tool proved to be reasonable by the evaluation of the influence
of hydration status on MTT. Conclusion: We have obtained reasonable clinical parameters for the evaluation of
renal function with the software tool developed in this study. The developed tool could prove more practical than
conventional, commercial programs. (Korean J Nucl Med 2001:35:89-99)
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Fig. 1. An example of stabilization of retention curve obtained by deconvolution.

(A} is the

retention curve obtained without filtering and (B) is the stabilized retention curve

after filtering of (A).
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Display of Time Activity Curve

Fig. 2. A general view of the developed tool. The tool is designed to display a renal
image, calculated clinical parameters and time activity curve.
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Fig. 3. An example of ROIs (for kidneys, backgrounds and aorta) which are drawn manually. Each ROl
can be drawn by clicking the left button of a mouse after selecting the proper ROl button.
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Fig. 4. The process of setting ROIs (for kidneys, backgrounds and aorta) with the function of automatic
ROI formation. At first, the left button of the mouse is pressed and dragged around the kidney
with the shape of a rectangle. The ROls of kidney and background are generated at the same
time after clicking a proper ‘ROl REGION’ button and the ROl of aorta is generated
simultaneously with completing both sides of renal and background ROls.
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Fig. 5. A display of final results of renal function study with the developed tool. The renal image with ROls,
calculated clinical parameters and time activity curves are displayed as final results.
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Table 1. Renal Mean Transit Time Analysis on Hydration and Dehydration

®™TC-DTPA (sec)

¥ TC-MAG3 (sec)

Case
Hydration Dehydration Hydration Dehydration

] 1373 661.3 1999 3788

2 1354 2116 248.7 2539

3 216.2 620.2 2719 3406

4 1804 697.2 2885 2409

5 202.8 3596 2008 280.7
6 2870 4230 2204 300.3
7 2722 286.1 165.9 239.7

8 3004 370.7 2085 234.2
9 1735 2449 191.3 2688
10 197.7 546.0 188.6 3632
1 127.9 1789 114.2 2235
12 1235 2462 1244 267.4
13 1425 187.1 102.7 2340
14 2016 3100 1220 3484
15 2174 208.3 217.7 2125
16 205.7 208.0 279.3 3934
17 165.0 166.1 1755 251.8
18 161.1 1448 2236 236.2
19 1195 221.3 200.5 2898
20 103.9 309.3 3222 3032
21 1630 152.5 276.6 290.3
22 1254 166.7 2955 4443
Average 180.0 3145 2109 290.7

t-test p < 001 p < 001
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