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Heating effect of medical implant in magnetic resonance imaging
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Applications Laboratory, Neijiang Normal University, Neijiang 641100, China

Abstract: Objective To analyze the local temperature rise caused by changes in the specific absorption ratio (SAR) of human
body due to metal implant during magnetic resonance imaging. Methods On the basis of the digital human image dataset, a
semi-refined geometric model of the upper part of human body was constructed through data segmentation and post-
processing. The geometric model was imported into COMSOL, and a 3T magnetic resonance coil was built and the operating
frequency was set at 128 MHz for analyzing the effect of metal implant on SAR and temperature changes. Results Through
the comparison of the changes in SAR and temperature of different tissues before and after implantation, it was found that
after implantation, SAR and temperature were 3 times higher than those before implantation, and that the changes mainly
occurred around the metal implant. Conclusion In magnetic resonance imaging, metal implant can cause local rise of SAR
near the implant in human body, which results in temperature rise around the implant, suggesting that long-term scanning will
cause certain damages to human body.
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Figure 1 Some data samples
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Figure 2 Flowchart of model construction
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Table 1 Tissues' electrical parameters

HH T (kg KD HRERole s’ MXAHEERe,  FEkgm®  #EH/W-(m-K)!
B 2065 0.07 14.7 1908 0.32
HANT 2274 0.20 26.3 1178 0.31
A 23 0.02 6.23 980 0.20
L 3 686 0.77 84.3 1081 0.56
5 IO 3587 0.85 89.6 1066 0.53
JHFE 3540 0.51 64.3 1079 0.52
Jii 3 886 0.32 29.5 394 0.39
H 3 690 0.91 74.9 1088 0.53
i) 3630 0.83 79.7 1046 0.51
HETa] 2 3568 0.86 49.7 1100 0.49
FEE 3170 0.47 80.0 1000 0.60
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Figure 4 Distribution of SAR and temperature in body cavity with
bone nails or not
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Figure 5 SAR and temperature distribution of body cavity+bone
tissue with bone nails or not
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Figure 6 Distribution of SAR and temperature in the whole tissue
with bone nails or not
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