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Purpose: Currently commercially available phantom can reproduce and evaluate only a static situation, the study
is incomplete research on phantom and system which is can confirmed functional situation in the kidney by time
through dynamic phantom and blood flow velocity, various difference according to the amount of radioactive.
Therefore, through this study, it has produced the dynamic kidney phantom to reproduce images through the
dynamic flow of the kidney, it desire to evaluate the usefulness of nuclear medicine imaging. Materials and
Methods: The production of the kidney phantom was fabricated based on the normal adult kidney, in order to
reproduce the dynamic situation based on the fabricated kidney phantom, in this study it was applied the volume
pump that can adjust the speed of blood flow, so it can be integrated continuously radioactive isotopes in the
kidney by using gngc-pertechnate.Used the radioactive isotope was supplied through the two pump. It was
confirmed the changes according to the infusion rate, radioactive isotopes and the different injection speeds on
the left and right, analysis of the acquired images was done by drawn ten times ROI in order to check the
reproducibility of each on the front and rear of the kidney and bladder. Results: Under the same conditions
infusion rate 40 mL/min fixed to adjust the pressure of the pump when the radiopharmaceuticals between 2-3
minutes in the most integrated in the kidney phantom was excreted inthe bladder. Glomerular filtration rate
(GFR), respectively, by each device SYMBIA 1,091 mL/min, FORTE 1,232 mL/min, ARGUS 1,264 mL/min,
INFINIA 1,302 mL/min in that there isno statistically significant difference was found, Tmax values and T1/2
values stars from all equipment with no statistically significant difference was found. CV values of the
coefficient of variation less than 5% was found to be repeatable, and to 2.67% of the lowest SYMBIA appeared,
INFINIA was the highest in the 4.86%. Conclusion: Through this study, the results showed that the dynamic
kidney phantom system is able to similarly reproduce renogram in the actual clinical. Especially, the depicted
over time for the flow to be excreted through the kidney into the bladder was adequately reproduce, it is expected
to be utilized as basic data to check the quality of the dynamic images. In addition, it is considered to help in the
field of functional imaging and quality control. (Korean J Nucl Med Technol 2013;17(2):3-9)
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Fig. 1. Left and right two kidney phantoms of the form of a plane
were made based on a normal adult kidney.
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Fig. 2. It has devised in completion of acrylic phantom and outlet
and inlet.
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Fig. 4. The modeling of the dynamic kidney phantom system :
The arrows represent the flow of radioactive isotopes.(A: red ar-
row (kidney), blue arrow (bladder), B: dynamic kidney phantom
system).

Fig. 3. Modeling of the dynamic
kidney phantom system: The ar-
rows represent the flow of radio-
active isotopes.
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Fig. 5. Quantitative analysis of the Gates GFR values were cal-
culated by the method.
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Fig. 6. Renogram analysis in Xeleris Functional Imaging Work-
station.

Xeleris Functional Imaging Workstation ver.2.1220 (GE Heal-
theare, Milwaukee, Wisconsin, USA), Syngo MI workstation
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Fig. 7. Acquired images were analyzed by the same renogram
assay with clinical.

Infinia

Fig. 8. Total GFR (ml/min) and Tmax (min) the ARGUS 1,351
mL/min, 2.17 min, FORTE 1,330 mL/min, 2.17 min, INFINIA
1,355 mL/min, 2.33 min, SYMBIA 1,348 mL/min, 2.50 min, re-
spectively Total GFR value of the equipment, Tmax (min) was
similar to both.
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Fig. 9. By equipment left and right kidney is distributed according to the flow of time. In the course of time, according to the intake and ex-

cretion of Time-Active curve Count/ Frame shows a likeness.
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Fig. 10. Left and right kidney summing Uptake Time-Active curve
of average Count/Frame is. Shows a similar pattern to each oth-
er by equipment, Siemens's SYMBIA the count rate was a little
high.
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Table 1. Average and standard deviation of GFR, Tmax, T12, CV (%) as the phantom experiments in a different modalities

P-value’

INFINIA

ARGUS
1302.8+63.2

1264.8+35.7

FORTE

1232.0+49.8

SYMBIA

1091.2+29.1

0.008
0.006

<0.001

GFR (mL/min)
Tmax (min)

2.13+0.049
1.53+0.049 "

2.07+0.049 2.07+0.049
1.36+0.165

2.13+0.049
3.56+0.118

1.68+0.199
4.05

T1 /2 (mm)
CV (%)

4.86

2.83

2.67

“SPSS ver. 17, Kruskal-Wallis Test.

"Mean+SD.

Table 2. Kruskal-Wallis test and Mann-Whitney test of GFR as a change of modality

P-value'

Mann-Whitney's U

Modality

55.0°

0.000
0.000
0.000
0.393
0.123
0.011

10
10
10
10
10
10

FORTE
ARGUS

SYMBIA

SYMBIA

55.0

SYMBIA

55.0

INFINIA

38.5

ARGUS
ARGUS
INFINIA

INFINIA
FORTE
FORTE

29.0

17.5

0.000

Kruskal Wallis test statistics
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