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ABSTRACT

At the Brain MRI examination, RF Pulse are irradiated on the human head in order to acquire MR images. At
this time, a considerable part of the irradiated RF Pulse energy is absorbed in our body and the temperature of
the human head will rise depending on the degree of exposure, so it will affect the human head. Even if the
same RF Pulse energy is given, if the metal is inserted in the human head, the conductivity of the human head
is greatly increased by the metal, so the SAR value increases and the temperature also rises. Therefore, we started
this research with the question as to whether there is difference between the change in SAR value and
temperature displayed on the head of the human according to use or not of the dental implant.

Experiments were using the XFDTD program on a 128 MHz RF Pulse frequency by a 3.0 tesla MRI. We can
see that both are increasing that the average value of SAR and temperature that absorbed by the human head
model used the dental implant.

In addition, the average maximum SAR value and the maximum temperature rise in the brain part are shown
below the international safety standard value but the influence can not be ignored because of the result may
change according to the increase in the number of dental implant. And as future tasks. we need to the simulation
of temperature rise and SAR due to an increase in the number of implants and volumes of teeth, dental implant
material.
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Fig. 1. XFDTD Program (Remcom)

1.1.1 SAR AXF

@X}EMI o3l AA x4 9 DF-‘HXW* | 715 A
o] S SARZHIL &1, ©H9E [W/Kg], B [mW/
g]P—i UERA o}l *4% SARY] G2 AQ1 xdo]

o

SAR = 0/2p | Ei | ?

o= %4 AR [S/m] M
p = 239 UE[Kgn)

Ei = W5 A HAdigk

1.2 JAFF =g

2

2 =il AREE AT 292 159 Brigham
Young University] ] MRIZ-J .2 3} Jensen &
d= 3715 AL W, 95, 25, =, d= Fg,
Ze s TNe] Ao ﬁwﬂc‘iﬂr A -2 471

= 1574 x 21.65 x 20.34 [cn]= Ho )

3

3D D T2 o R AAElon, 32k
JARFOo R A7) 7FE 2.14, AR 0.522 F|o]
t}

Fig. 3. Dental implant model.
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Fig. 4. Dental implant inserted into phantom of human

head.
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Fig. 5. Head temperature change of human head
phantom without using detal implant.

Fig. 6. Head temperature change of human head
phantom when using detal implant.
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Table 1. Head temperature change of thermal sensor of
human head phantom whthout using dental implant.

Thermal Sensor (Thermal Statistics for) - No implant

Maximum Temperature Rise 0.037767A°C

Minium Temperature Rise 2.614e-05A°C

Average Temperature Rise 0.00418AC

Table 2. Head temperature change of thermal sensor of
human head phantom when using dental implant.

Thermal Sensor (Thermal Statistics for) - One implant

Maximum Temperature Rise 0.047153A°C

Minium Temperature Rise 2.951e-05A°C

Average Temperature Rise 0.00593AC

Maximum Temperature Rise

Implant 0.047153

0.037767

0,00002951

No Implant 0.00002614

Average Temperature Rise

Fig. 7. Graph of head temperature change of thermal
sensor with or without dental implant.
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Fig. 8. Head temperature graph change of human head
phantom without using dental implant.
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Fig. 9. Head temperature graph change of human head
phantom when using dental implant.
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Table 3. SAR value change of SAR sensor of human head
phantom without using dental implant.

Quantity 3T - 128 MHz

Maximum Value 0.1274 W/kg

Average Value 1.145e-05 W/kg

SAR Sensor

(Raw)

Total Power Dissipated 0.0001071 W

Total Tissue Mass 9.356 kg

Maximum Value 0.0006324 W/kg

SAR Averaging Average Value 1.145e-05 W/kg

Sensor

(10g Average) | Total Power Dissipated 0.0001071 W

Total Tissue Mass 9.356 kg

Maximum Value 0.0001942 W/kg

SAR Averaging Average Value 1.145¢-05 W/kg

Sensor

(lg Average) Total Power Dissipated 0.0001071 W
Total Tissue Mass 9.356 kg
Net Input Power 8.099¢-05 W
Power Scaling Factor 1

Table 4. SAR value change of SAR sensor of human head
phantom when using dental implant.

Quantity 3T - 128 MHz

Maximum Value 3.515 Wikg

Average Value 2.016e-05 W/kg

SAR Sensor

(Raw)

Total Power Dissipated 0.0001886 W

Total Tissue Mass 9.357 kg

Maximum Value 0.000726 W/kg

SAR Averaging Average Value 2.016e-05 W/kg

Sensor

(10g Average) | Total Power Dissipated 0.0001886 W
Total Tissue Mass 9.357 kg
Maximum Value 0.03888 W/kg

SAR Averaging Average Value 2.016e-05 W/kg

Sensor

(1g Average) Total Power Dissipated 0.0001886 W
Total Tissue Mass 9.357 kg
Net Input Power 8.106e-05 W
Power Scaling Factor 1

Maximum SAR Value

Average SAR Value

0.00001145

Fig. 10. 1g average SAR value change of SAR sensor
according to presence or absence of dental implant.
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