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ABSTRACT

The magnetic valve of the breast tissue expander generates imaging artifacts during MRI examination, so MRI
examination is limited. To evaluate the effect of imaging artifacts on the diagnosis area for patients with breast tissue
expander who need MRI examination. Imaging artifacts were measured using self-made phantoms and actual clinical
conditions. Imaging artifacts were measured differently depending on the environment of 1.5 Tesla and 3.0 Tesla, and the
effects of imaging artifacts were less in the C-spine and L-spine tests. If MRI due to breast cancer metastasis is
absolutely necessary, head & neck examination and L-spine can be examined mainly at 1.5 Tesla, but some sequences
may cause distortion due to image artifacts. In terms of safety, MRI scans of patients with breast tissue expanders can
be performed conditionally at 1.5T, avoiding 3.0T.
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GE Healthcare, Milwaukee, Wisconsin, USA)¥} 1.5T
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Fig. 1 Image artifact measurement phantom
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Fig. 2 The actual appearance of the imaging artifact
measurement phantom
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Table. 1 1.5 T Brain sequence for actual clinical use

1.5 T Brain protocol
Parameter AXL T2 AXL Diffusion
FOV(cm) 20 22
Thickness(mm) 5 5
Spacing(mm) 0 0
Slice 30 30
TR(ms) 4614 8100
TE(ms) 90 78.7-225
NEX 2 3
BW 315 25
Frequency Direction A/P R/L
Matrix 320x320 128x128

Table. 2 3.0T Brain sequence for actual clinical use

3.0 T Brain protocol

Parameter AXL T2 AXL Diffusion
FOV(cm) 20 22
Thickness(mm) 5 5
Spacing(mm) 0 0
Slice 30 30
TR(ms) 4298 8938
TE(ms) 90 73.8-264
NEX 2 2
BW 50 166.7
Frequency Direction A/P R/L
Matrix 320x320 160x160
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Table. 3 1.5 T artifact qualitative evaluation result mm

Before Ins After Ins
expander expander p
) AXL T2 3.95+0.2 3.85+0.3 >0.05
Brain
AXL D 3.9+0.3 1.8+0.4 <0.05
AXL T2 3.95+0.2 3.8+0.4 >0.05
AXL T1 3.95+.02 3.85+0.3 >0.05
C-Spine
SAG T2 4.0+£0 0.85+0.3 <0.05
SAG Tl 3.9+0.3 2.9+0.3 <0.05
AXL T2 3.85+0.3 2.1+0.3 <0.05
AXLTI 3.9+0.3 2.1+0.3 <0.05
T-Spine
SAG T2 3.85+0.3 0.35+0.4 <0.05
SAGTI 4.0+£0 22404 <0.05
AXL T2 4.0+0 4.0+£0 >0.05
AXLTI 4.0+£0 3.0+0.3 >0.05
L-Spine
SAG T2 3.9+0.3 3.9+0.3 >0.05
SAGT1 3.85+0.3 3.85+0.3 >0.05

Table. 4 3.0 T artifact qualitative evaluation result (mm)

Before Ins After Ins
expander expander p
AXL T2 4.0£0 3.9+0.3 >0.05
Brain

AXL D 3.85+£0.3 0.95+0.2 <0.05

AXL T2 3.95+0.2 3.8+0.4 <0.05

AXL TI 3.95+0.2 3.840.4 <0.05
C-Spine

SAG T2 3.940.3 1.75+0.4 <0.05

SAG Tl 3.85+0.3 2.85+0.3 <0.05

AXL T2 4.0£0 0.0+0 <0.05

AXLTI 3.95+0.2 0.0+0 <0.05
T-Spine

SAG T2 3.9+0.3 0.0+0 <0.05

SAGTI1 3.95+0.2 0.0+0 <0.05

AXL T2 4.0+0 4.0+£0 >0.05

AXLTI 4.0+£0 4.0+£0 >0.05
L-Spine

SAG T2 3.95+0.2 3.9+0.31 >0.05

SAG Tl 3.95+0.2 3.85+0.37 >0.05
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Table. 5 1.5 T image artifact quantitative evaluation
result (mm)

Before Ins | After Ins
expander expander p
. AXL T2 7.30+0.2 7.3240.2 >0.05
Brain

AXLD 7.08+0.1 33.1£1.0 <0.05

AXL T2 6.2340.1 6.2+0.0 >0.05

. AXLTI 6.2310. 6.2+0.0 >0.05
C-Spine

SAG T2 0.0+0 54.7£13.0 <0.05

SAG Tl 0.0+0 54.2+11.1 <0.05

AXL T2 4.24+0.1 25.3+2.63 <0.05

. AXLTI 4.24+0.1 26.0+2.7 <0.05
T-Spine

SAG T2 0.0+0 168.343.6 <0.05

SAG T1 0.0+0 196.5+17 <0.05

AXL T2 422+1.3 4.2+40.1 >0.05

. AXLTI 4.22+0.1 4.28+0.1 >0.05
L-Spine

SAG T2 0.0+0 0.0+0 >0.05

SAG Tl 0.0+0 0.0+0 >0.05

Table. 6 3.0 T image artifact quantitative evaluation
result (mm)

Before Ins | After Ins
expander expander p
. AXL T2 8.99+0.2 9.0+0.1 >0.05
Brain

AXLD 8.9+0.3 33.8+1.6 <0.05

AXL T2 3.84+0.2 4.8+0.5 <0.05

. AXLTI 4.0+0.1 7.2+0.2 <0.05
C-Spine

SAG T2 0.0+0 67.1£8.5 <0.05

SAG Tl 0.0+0 80.0+6.5 <0.05

AXL T2 4.3+0.1 42.4+1.7 <0.05

. AXLTI 5.0+0.1 42.2+1.5 <0.05
T-Spine

SAG T2 0.0+0 284+8.9 <0.05

SAGT1 0.0+0 305+10.2 <0.05

AXL T2 4.3+0.1 13.5+0.7 <0.05

. AXLTI 4.3+0.1 13.940.8 <0.05
L-Spine

SAG T2 0.0+0 19.442.8 <0.05

SAG Tl 0.0+0 32.0£1.0 <0.05
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Fig. 3 (a) Brain AXL T2 (insert right), (b) Brain AXL T2
(before insertion), (c) Brain AXL T2 (insert left), (d) Brain
Diffusion (insert right), (e) Brain Diffusion (Before insertion),
(f) Brain Diffusion (Insert left)

Fig. 4 (a) T-spine SAG T2 (before insertion), (b) T-spine
SAG T2 (after insertion), (c) T-spine AXL T2 (before
insertion), (d) T-spine AXL T2 (after insertion)
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Fig. 5 (a) L-spine SAG T2 (before insertion), (b) L-spine
SAG T2 (after insertion), (c) L-spine SAG T1 (before
insertion), (d) L-spine SAG T1 (After insertion), (e) L-spine
AXL T2 (before insertion), (g) L-spine AXL T2 (after
insertion), (h) L-spine AXL T2 (before insertion), (f) L-spine
AXL T2 (after insertion)

S H37] 41%] RS MRI AL Ho] S
Z MRI HAPE & B a3 A9 2 15T of| 4] Head
& Neck, L - spine 0]3}2] BE HAAL S 4= QO T -
spineT} C - spinef| A= FAF QIFEE 218t ofj3ro] ut
Agsto] 4 215 of 2l o] gk 4 ek

REFERENCES

[17 J. P. Regan, and D. A. Schaffner, “Breast Reconstruction
Expander Implant,” National Center for Biotechnology
Information, MD. dissertation, U.S. National Library of
Medicine, Rockville Pike, Bethesda, USA, Mar. 2020.

[ 2] N. Sadok, I. S. Krabbe-Timmerman, G.H. de Bock, and L.

ROl M7 |ofl e R 37| F2/9] olSE Bt

0!

Jansen, “The Effect of Smoking and Body Mass Index on
The Complication Rate of Allo plastic Breast Reconstruction,”
Scandinavian Journal of Surgery, vol.
143-150, Jun. 2020.

R. Dibbs, B. Culo, R. Tandon, H. S. Hilaire, F. G. Shellock,
and F. H. Lau, “Reconsidering the "MR Unsafe" breast

tissue expander with magnetic infusion port: A case report

109, no. 2, pp.

[3

—

and literature review,” Korean Society of Plastic and
Reconstructive Surgeons, vol. 46, no. 4, pp 375 - 380, Jul.
2019.

[4] F.J.Dufty, and J. W. May, “Tissue Expanders and Magnetic
Resonance Imaging: The "Hot" Breast Implant,” Annals of
Plastic Surgery, vol. 35, no. 6, pp. 647-649. Dec. 1995.

[51 H.D. Zegzula, and W. P. Lee, “Infusion Port Dislodgement

of Bilateral Breast Tissue Expanders After MR1,” Annals of

Plastic Surgery, vol. 46, no. 1, pp. 46-48, Jan. 2001.

P. W. Henderson, D. Jasmine, and H. Christine, “Successful

Breast Reconstruction Despite Dislodgement of Tissue

[6

—

Expander Magnetic Ports,”
36, no. 10, pp. 307-309, Nov. 2016. https ://doi.org/10.
1093/asj/sjw 148.

L. L. Fagan, F. G. Shellock, R. J. Brenner, and B. Rothman,
“Evaluation of Ferromagnetism, Heating, and Artifacts of

Aesthetic Surgery Journal, vol.

[7

—

Breast Tissue Expanders Exposed to a 1.5-T MR System,”
Journal of Magnetic Resonance Imaging. vol. 5, no. 5, pp.
614-616, Sep. 1995. doi: 10.1002/jmri.1880050522.

[ 8] K. Stueber, “A Complication of Tissue Expander Breast

—

Reconstruction,” Plastic and Reconstructive Surgery, vol.
99, no. 5, pp. 1464-1465, May. 1997.

[91 N.D. Thimmappa, M. R. Prince, K. L. Colen, C. Y. Ahn, S.
P. Dutruel, and S. R. Boddu, “Breast Tissue Expanders With
Magnetic Ports: Clinical Experience at 1.5 T,” Plastic and

Reconstructive Surgery, vol. 138, no. 6, pp. 1171-1178, Dec.
2016.

H=2(Dong-Il Jung)

20124 SEHEACHS (St

20201 AMIhstl ST D |AtRdstat (SEHMAD
2020 OFCHSt ISl MRIA 22
xEaEok: MRI Safety, Radiation, 2~xi55t

2 xfAd(Jae-Seok Kim)

20064 CHEEZACHEw E‘MP‘J B

2016 Z7|chetil oft=a|Btak(0[EHAAN

202044 OFFCHE!M OB EHZ Bt

202014 OfFCiSt IR MRIA 27

x 2ot : MRI Safety, Radiation protection,
Big data

Y&
Stk

1149



