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Implementation of Nuclear Medicine Dynamic Cardiac Phantom
for Clinical Application

Lee Joo-Young"-Park Hoon-Hee?

Y Department of Radiological Technology, Shongho University
? Department of Radiological Technology, Shingu College

Abstract In the field of nuclear medicine, the various static phantoms of international standards are used to assess the
performance of the nuclear medicine equipment, However, we only reproduced a fixed situation in spite of the move-
ment of the cardiac, and the demands for dynamic situations have been continuously raised. More research is necessary
to address these challenges.

This study used flexible materials to design the dynamic cardiac phantom, taking into account the various clinical situations,
It also intended to reproduce the images through dynamic cardiac flow to confirm the usefulness of the proposed technique,
The frame of dynamic cardiac phantom was produced based on the international standard phantom. A nuclear medicine
dynamic cardiac phantom was produced rubber material and silicone implemented by 3D printing technique to reproduce
endocardium and epicardium movement, Therefore we compared and evaluated the image of a cardiac phantom made of
rubber material and a cardiac phantom made of silicone material by 3D printing technique.

According to the results of this study, the analysis of the Summed Rest Score(SRS) showed abnormalities in the image of
a cardiac phantom made of rubber material at 10, 20, and 30 stroke rates, but the image of a cardiac phantom made of
silicone material by 3D printing technique showed normal levels. And the analysis of the Total Perfusion Deficit(TPD)
showed that TPD in the image of a cardiac phantom made of rubber material was higher than that of the image of a
cardiac phantom made of silicone material by 3D printing technique at 10, 20, and 30 stroke rates.

The potential for clinical application of the proposed method was confirmed in the dynamic cardiac phantom im-
plemented with 3D printing technique. It is believed that the objective information secures the reliability of inspection
equipment and it contributes to improve the diagnostic value of nuclear medicine.

Key Words : 3D Printing, Nuclear Medicine, Dynamic Phantom, Cardiac Imaging, Summed Rest Score(SRS), Total Perfusion
Deficit(TPD)
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Fig. 2, Separation form of phantom frame(A: endocardium
fixed frame, B: epicardium fixed frame, C: base frame
and rubber packing ring)
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Fig. 3. Dynamic cardiac phantom using rubber materials
(A: endocardium, B: epicardium)
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Fig. 4. Physical production by 3D printing technique
(A: epicardium design, B: endocardium design,
C: silicone epicardium, D: silicone endocardium)
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Table 1, Image acquisition parameters 1) SRS(Summed Rest Score)
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Table 2, SRS(Summed Rest Score) according to the stroke rate (Unit: Score)
10 stroke rate 20 stroke rate 30 stroke rate
Rubber material cardiac phantom 184 + 1.72 14.8 = 0.75 13.8 £ 1.17
Silicone material cardiac phantom(3D printing) 2.4+ 1.02 2.4 £ 0.80 0.4 £ 0.49
o {Unit : Score)
18
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10
8
6
o
. — —
0
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Rubber meterial cardiac phantom

" Silicone material cardiac phantom(3D printing)

Fig. 10, SRS(summed rest score) according to the stroke rate

Table 3, TPD(Total Perfusion Deficit) according to the stroke rate

(Unit: Percentage, %)

10 stroke rate 20 stroke rate 30 stroke rate
Rubber material cardiac phantom 12.0 = 0.89 14.0 £ 0.63 9.0 = 0,44
Silicone material cardiac phantom(3D printing) 5.0 £ 0.48 6.0 = 0,59 2.0 £ 0.22

16
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10

10 stroke rate 20

Rubber meterial cardiac phantom

Fig. 11, TPD(total perfusion defect) according to the stroke
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