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Fig, 1 Test tool of deflection angle with suspended BAHA
implant by a nylon string and placed at 96 cm from the
center of the bore
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m: mass of device

| a g: gravity
I a: deflection angle
y : >F
Bo "
B —
A 4

Fg. 3 Equation of calculating deflection force
F, =mg » tana,

Table 1 Qualitative evaluation criteria in Torque test

The line with 45 degree intervals

BAHA implant

The circular plastic container

Fig. 4 Tool of Torque with 45° interval lines in the circular
plastic container

Value Meaning Description
0 no torque The test object no changed orientation,
+1 mild torque The test object slightly changed orientation but did not align to the magnetic field.
+2 moderate torque The test object aligned gradually to the magnetic field.
+3 strong torque The test object showed rapid and forceful alignment to the magnetic field.
+4 very strong torque The test object showed very rapid and very forceful alignment to the magnetic field.

Table 2 Scan parameter in susceptibility artifact test

Sequence TR TE Matrix size Slice thickness FOV Bandwidth Flip angle
(ms) (ms) (mm) (mm) (kHz) V)
T1-SE 500 20 256X 256 130 32 -
GRE~ 296 15 256 256 130 3 30

*SE: Spin echo, *GRE: Gradient echo
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Table 3 Measurement value of deflection angle and Torque at 15 T, 30 T

Main magnetic field Defection angle Torque
15T 0
30T 1
Table 4 Size of susceptibility artifact at 15 T and 30 T (unit: mm)
Main magnetic field T1-SE (Long axis) T1-SE (Short axis) GRE" (Long axis) GRE (Short axis)
15T 18.36 13.79 29.601 19.78
30T 19.75 15.43 34.67 23,67
*SE: Spin echo, *GRE: Gradient echo
2. RDIRE gl&aio| I} v, 1 &

BAHA implant] tiet 2508 44} 1.5 Tollxl=
O(no torque), = 2|30l LYERFA] giket, WH 3.0 T
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FAPEe] Wk FEEA = dtth(Table 3).
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Fig. 5 Images of the susceptibility artifact for BAHA implant,
(@ T1-SEimage at 15T, (b) GRE image at 15 T, (c) T1-SE
image at 30 T, (d) GRE image at 30 T
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*Abstract

In Vitro Assessment of MRI Safety at 15T and 3.0T for Bone-Anchored Hearing
Aid Implant

Kyoo-Jin Yeon"?-Hyun-Soo Kim"-Seung-keun Lee"-Tae-Soo Lee?

Y Department of Radiology, Samsung Medical Center
? Department of Biomedical Engineering, Chungbuk National University

The aim of this study was to evaluate Magnetic Resonance Imaging safety by measuring the translational
attraction, torque and susceptibility artifact for Bone-Anchored Hearing Aid (BAHA) implant at 1.5 T and
3.0 T MRI by standard criteria, In vitro assessment tools were made of acrylic-resin by American Society
for Testing and Materials (ASTM) F2052-06 and F2119-07 standard, Translational attraction of BAHA implant
was measured by the maximum deflection angle at 96 cm position, where the magnetically induced de-
flection was the greatest. The torque was assessed by the qualitative criteria of evaluating the alignment
and rotation pattern, when the BAHA implant was positioned on a line with 45 intervals inside the circu-
lar container in the center of the bore. The susceptibility artifact images were obtained using the hanged
test tool, which was filled with CuSO; solution, And then the artifact size was measured using
Susceptibility Artifact Measurement (SAM) software, In results, the translational attraction was 0 mm at both
1.5 T and 3.0 T and the torque was O(no torque) at 1.5 T, and +1(mild torque) at 3.0 T. The size of
susceptibility artifacts was between 13.20 mm and 38,91 mm, Therefore, The BAHA implant was safe for
the patient in clinical MR environment,

Key Words : Bone-Anchored Hearing Aid implant, safety, Susceptibility artifact, Translational attraction, Torque
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