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Heating Evaluation of Lumbar Stand-Alone Cage Via Radio Frequency
in MRI Coil and In-Vivo Pyrogen Test
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Most of passive implants belong to medical device are consist of metallic and nonmetallic materials. According to the sort
of components, it makes more influence into the human body. In this study, we performed induced-RF (Induced-Radio
Frequency) heating evaluation which is part of MRI (Magnetic Resonance Imaging) compatibility and safety test and in-vivo
pyrogen test with lumbar stand-alone cage. RF from 3T MRI coil was radiated on medical device, and provided heat
nearby stand-alone cage. Thermal change detected areas are distinguished by metallic and nonmetallic part. As followed
detection areas, febrility was shown and metallic part was slightly higher than control area, nonmetallic part. Furthermore,
stand-alone cage was performed in accordance with in-vivo pyrogen test, and solution injected rabbits had no fever for test
period. Through physically and biologically evaluated stand-alone cage, exothemic reaction was observed and we predicted
the effect when it would be inserted in patient.
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Alone Cage-2846-4818, GS Medical, Osong, Korea)= &3
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Fig. 1 SAR (Specific Absorption Rate) distributed simulation result
of phantom in MRI coil
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Fig. 2 MRI system with MR coil in MRI shield room and control
room, Measurement point of (a) control temperature, (b)
experiment temperature
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Fig. 3 Specific detection spot without stand-alone cage

0 200 400 600 800 1000 1200 1400 1600
Time(s)

Fig. 4 Thermal curve without stand-alone cage
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Table 1 Temp. data according to area and spot

Area (Fig. 1) (b) (@

Spot 1 2 3 4
Max. temp. (°C) 20.51 20.71 20.64 20.82
Min. temp. (°C) 19.53 19.64 19.66 19.67
Temp. diff. (°C) 0.98 1.07 0.98 1.15

Fig. 5 Detection part of stand-alone cage
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Fig. 6 Thermal curve of metallic part with stand-alone cage
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Table 2 Temp. data of metallic part according to area and spot

Area (Fig. 1) (b) (a)

Spot ) @ ©) 4
Max. temp. (°C) 21.55 21.35 21.16 21.35
Min. temp. (°C) 20.14 20.13 20.05 20.08
Temp. diff. (°C) 1.41 1.22 1.11 1.28

0 200 400 600 800 1000 1200 1400 1600

Time(s)

Fig. 7 Thermal curve of nonmetallic part with stand-alone cage

Table 3 Temp. data of nonmetallic part according to area and spot

Area (Fig. 1) (b) (a)

Spot @ ® ® 4
Max. temp. (°C) 20.58 20.62 21.06 21.35
Min. temp. (°C) 19.75 19.80 19.85 20.08
Temp. diff. (°C) 0.83 0.82 1.21 1.28

Table 4 Body weight and mortality

Animal Injecti9n day Mortality
No. body weight (kg)
1 2.805
2 2.747 0/3%
3 2.622

% No. of dead animals/No. of total animals

Table 5 Results of pyrogen test

Animal Control Temp measurement after injection (h)
No. o5 s 2 25 3
°C)
1 393 393 393 393 393 393 393
2 39.6 39.6 392 393 392 39.1 39.1

39.0 388 387 38,6 386 385 385
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