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Abstract Metallic suture anchors are very useful and common fixation devices that are inserted into the
target bone to sustain the tendon of a patient with musculus supraspinatus tendon ruptures. On the
other hand, the presence of a metallic material prosthesis, such as a metal suture anchor, causes severe
MR imaging artifacts, including field distortion, signal loss, and failure of fat suppression. The difference
in magnetic susceptibility between metal and other organic materials causes magnetic field distortion
surrounding the prosthesis. The resulting magnetic field inhomogeneity makes the images with a lower
signal-to-noise ratio and distortion. For a patient with a suture anchor implanted, MR imaging is the
golden standard for determining the postoperative prognosis, and a fat-saturation sequence is one of the
imaging methods most affected by metal-induced artifacts. In this study, three fat-saturation sequences
were compared. Artifact quantification and contrast comparison between the supraspinatus tendon and
the surrounding muscle were presented. The images obtained using the STIR pulse sequence showed
fewer susceptibility artifacts and better visibility in the supraspinatus tendon and the tissue area.
Therefore, the STIR sequence is the most appropriate fat-saturation imaging method for patients with
a metallic prosthesis.
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Table 1. Imaging parameter
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£ ZAX(Supraspinatus Muscle)ol| %
S vAE FHE 93 ATEMetallic Artifact)S
a8}t & £ Sl AAPEE o185, o X A%
AAE 9ol Chemical Shift Selective(CHESS), Short
Tau Inversion Recovery(STIR), DIXON 7]%o]
Pulse Sequence®] ZgHETt £ Aox= FIUA
E2 AR SR AT WS A5 ol-8E= A Al
3 AAMHEE vl Brtste] AgH AAtolA] A9
AR A5 A BEE AAlstat g

2. T Y
2.1 ALY

2 dye A9E 553 & AEE AR
(Suture Anchor)}& 4H91gt S8 o2 tfdddA|
U7l g ol st 308 SRHERF 17, =
13%)el tiafl A7 3B G AE ol-8oto] A wA7} A
AS Aston] 2 RB 5918 Higith Addo
ARQJEl HIRPARES: Smith & NephewAl2] TWINFIXO
EebeAdS st SHHER Yol 36-7242 B
Lol 57.84] it

2.2 BAET ¥ Z2EF A

2 AvolA A9 A4S 5| Hsto
SIEMENSAHY] Verio 3.0T MRI ZH8]E 0]831c}. A
d B9 IS 471 Hste] AR RF Coil
4-Channel Shoulder Coil& ARE3Itt. ATd T4t
WY 3Hdo vXe JFTFE Hlw Hrls] st
CHESS, STIR, 18] Dixon AHeiA] 7| o]83t
FHE A8

7+ NELE QA9 gEtulEl= Table 13 Zth

(;}z) (Ifs) (Ir:r?rr\f) Slice/gap Matrix NEX FA Frequency direction Scan time
CHESS 4590 81 180 3/0.3 448*448 2 150 FH 1:59
STIR 4480 58 180 3/0.3 448*448 2 150 FH 4:51
Dixon 5670 91 180 3/0.3 448*448 2 150 FH 3:30

* TR: Repetition time, TE: Time to Echo, FOV: Field of View, NEX: Number of Excitation, FA: Flip Angle
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Fig. 1. Measurement of suture anchor size in clinical view point
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STIR: 30 Case, Dixon: 30 Case)o] tisl F=F2, A
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Table 2. Size of metal artifacts in the acquired images
(Unit : mm)
Relative size of the
Sequence CHESS  STIR  DIXON cofllj;ii da‘sgh;’TrIR
image
Number . 5 ) S .
of Size of Size of Size of  (STIR/ (STIR/
Patient artifact  artifact artifact ~ CHESS) Dixon)
Case 1 15.77 2.95 7.69 18.7 38.4
Case 2 15.39 5.8 10.96 37.7 52.9
Case 3 19.51 3.95 8.03 20.2 49.2
Case 4 18.56 4.29 7.51 23.1 57.1
Case 5 8.03 5.15 15.52 64.1 33.2
Case 6 29.07 7.52 10.68 25.9 70.4
Case 7 30.9 6.6 23.67 21.4 27.9
Case 8 36.14 7.84 24.14 21.7 32.5
Case 9 37.99 10.4 24.57 27.4 423
Case 10 42.94 4.79 22.89 11.2 20.9
Case 11 41.66 4.47 25.43 10.7 17.6
Case 12 21.99 6.29 11.68 28.6 53.9
Case 13 26.34 5.96 12.46 22.6 47.8
Case 14  29.44 4.37 18.72 14.8 23.3
Case 15  31.01 6.15 20.96 19.8 29.3
Case 16  27.74 3.3 19.52 11.9 16.9
Case 17 27.3 4.2 16.63 15.4 25.3
Case 18 26.87 9.22 10.06 34.3 91.7
Case 19 29.26 10.82 18.52 37.0 58.4
Case 20 29.6 10.83 21.59 36.6 50.2
Case 21 33.32 9.22 24.17 27.7 38.1
Case 22 40.13 5.59 24.08 13.9 23.2
Case 23 28.7 10.25 21.83 35.7 47.0
Case 24 31.33 8.05 27.46 25.7 29.3
Case 25 35.09 8.28 27.06 23.6 30.6
Case 26 39.88 8.28 23.47 20.8 35.3
Case 27  37.32 6.47 20.04 17.3 323
Case 28 36.26 8.98 29.25 24.8 30.7
Case 29  34.36 10.68 29.15 31.1 36.6
Case 30  32.65 8.76 15.26 26.8 57.4
Average  29.82 6.98 19.1 23.4 306.6
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Table 3. Clinical evaluation of visibility around the inserted suture anchor

Sequence CHESS STIR DIXON
b ‘ Observer Observer Observer
Numberof 77 T 5 135 [ 4 1 [ 2 [ 3 ] 4 1 [ 2 [ 3 [ 47,
atient Rad. Tech. Doctor Average Rad. Tech. Doctor Average Rad. Tech. Doctor Average
Case 1 1 1 2 1 1.25 5 5 5 5 5.00 4 3 4 4 3.75
Case 2 1 1 1 1 1.00 5 5 5 5 5.00 4 3 4 4 3.75
Case 3 2 2 2 1 1.75 5 5 5 4 4.75 4 4 4 3 3.75
Case 4 1 1 1 1 1.00 4 5 4 5 4.50 3 4 4 3 3.50
Case 5 2 2 2 1 1.75 4 5 5 4 4.50 3 4 4 3 3.50
Case 6 1 2 2 2 1.75 5 5 5 5 5.00 4 4 4 4 4.00
Case 7 1 1 1 1 1.00 4 4 4 4 4.00 3 3 3 3 3.00
Case 8 2 2 2 2 2.00 5 5 5 5 5.00 4 4 4 4 4.00
Case 9 2 1 1 2 1.50 5 5 4 5 4.75 4 4 3 4 3.75
Case 10 1 1 1 1 1.00 5 5 5 5 5.00 4 4 4 4 4.00
Case 11 2 2 2 2 2.00 5 5 5 5 5.00 4 4 4 4 4.00
Case 12 2 2 1 2 1.75 5 5 4 5 4.75 4 4 3 4 3.75
Case 13 1 1 1 2 1.25 4 4 4 5 4.25 3 3 3 4 3.25
Case 14 1 1 1 1 1.00 5 5 5 5 5.00 4 4 4 4 4.00
Case 15 2 2 2 2 2.00 5 5 5 5 5.00 4 4 4 4 4.00
Case 16 2 2 2 2 2.00 5 5 5 5 5.00 4 4 4 4 4.00
Case 17 1 1 1 1 1.00 4 4 4 4 4.00 3 3 3 3 3.00
Case 18 1 1 1 1 1.00 4 4 4 4 4.00 3 3 3 3 3.00
Case 19 2 2 2 2 2.00 5 5 5 5 5.00 4 4 4 4 4.00
Case 20 2 2 2 2 2.00 5 5 5 5 5.00 4 4 4 4 4.00
Case 21 2 2 2 2 2.00 5 5 5 5 5.00 4 4 4 4 4.00
Case 22 1 1 1 1 1.00 4 5 4 4 4.25 3 3 3 3 3.00
Case 23 1 1 1 1 1.00 4 4 4 5 4.25 3 3 3 4 3.25
Case 24 1 1 1 1 1.00 4 4 4 4 4.00 3 3 3 3 3.00
Case 25 2 2 2 2 2.00 5 5 5 5 5.00 4 4 4 4 4.00
Case 26 1 1 1 1 1.00 4 4 4 4 4.00 3 3 3 3 3.00
Case 27 1 1 1 1 1.00 4 4 4 4 4.00 3 3 3 3 3.00
Case 28 2 2 2 2 2.00 5 5 5 5 5.00 4 4 4 4 4.00
Case 29 2 2 2 2 2.00 5 5 5 5 5.00 4 4 4 4 4.00
Case 30 1 1 1 1 1.00 4 4 4 4 4.00 3 3 3 3 3.00
Average 1.47 | 1.47 | 1.47 | 1.4 1.47 4.60 | 4.70 | 4.57 | 4.67 4.63 3.00 | 3.60 | 3.60 | 3.63 3.61
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