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Resonance Imaging in the Orthopedic Prosthetic Metal -
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Fg. 1, Photography of specimens,

Table 1, Chemical composition of specimens,

Metal Composition
C Ni Mn Cr Fe
Stainless
0.1 0.13 0.5 0.22 bal,
Titanium Pure Titanium
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Fg. 2, Photography of MRI system,

(@ Phartom (b) Bore
Fig. 3. Photography of phantom and bone material,
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Fig. 4, Phantom cross-sectional of the plan,
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Table 2, Weighted signal intensity values according to the
location of the phantom,

(a)

(b)

(a) Bone image distortion by specimen,
A (titanium image), B (stainless image)

(b) Measured position of the magnified image. Red arrow (high
band), Blue triangle (background), Yellow circle (center)

Fig. 5. Image distortion due to the specimen and the
measurement location,

Metals Center Background High band
Normal 13,747(1.0) 233(1.0) 14,458(1.0)
Stainless 13,790(1.0) 232(1.0) 29,058(2.0)
Titanium 13,774(1.0) 221(1.0) 23,913(1.7)

Table 3, Weighted signal intensity values according to the

location of the bone,

Metals Center Background High band
Normal 1,421(1.0) 182(1.0) 1,447(1.0)
Stainless 1,580(1.1) 173(1.0) 2,600(1.8)
Titanium 1,595(1.1) 180(1.0) 1,837(1.3)
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Fig. 6. Comparison of

weight value,
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Fig. 7. Comparison of bone imaging signal intensity weight

value,
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Fg. 8, Photography of stainless axial T1WI,

Table 4, The length of the phantom image distortion range
(mm).
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Fig. 10, Photography of bone sagittal T1WI,

Table 4, The length of the bone image distortion range
(mm).

Metals Stainless Titanium Metals Stainless Titanium
Sagittal TIWI 429 19.8 Sagittal T1WI 19.8 16.5
Axial TIWI 94.6 71.9 Axial TIWI 90.8 68.1
== | I -
| I | . ol 2 yu
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Fg, 9. Phantom schematic diagram according to the
specimen,
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Fig. 11, Bone schematic diagram according to the

specimen,
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The Impact of Signal Intensity and Image Distortion Magnetic
Resonance Imaging in the Orthopedic Prosthetic Metal

Hyeong-Gyun Kim"? - Seong-Dae Choi”

1)Dept. of Diagnostic Radiology, CHA Gumi Medical Center, CHA University
2 Dept. of Intelligent Mechanical Engineering, Kumoh National Institute of Technology

Used as an ingredient in the hospital for orthopedic prosthetic stainless and titanium metal the same size
as on the MRI diagnostic value of imaging were compared. Center of images, background high band por-
tion of the video signal is converted into a weighted intensity values Normal images and compared. The
area of normal slice and also the distortion of images and cross-sectional imaging of a range of quantitative
and sagittal planes were compared. As a result, the periphery high band signal intensity values of Stainless
video phantom 2, pig bone 1.8, Titanium imaging of phantom 1.7 has higher value than Normal video pig
bone 1.3 times the signal strength rivers. MRI distortion of the shape and the distortions of the range, if
the cross-sectional area compared to Normal Slice Stainless case of phantom 65.8 %, pig bone 61.5 %,
Titanium distortion phantom 23.1 %, pig bone 38.5 % of the range of community found. In this experiment,
as a result, MRl was found to be Titanium more diagnostic value than the specimen with respect to the
signal intensity weighted value and low distortion range, Stainless

Key Words : MRI , Orthopedic, Image Distortion , Stainless, Titanium
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