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In Korea, the number of institutions providing breast MRI, as well as the number of breast MRIs, has
recently increased. However, MRI-guided procedures, including biopsy and needle localization, are
rarely performed compared to ultrasound-guided or stereotactic biopsy. As breast MRI has high sensi-
tivity but limited specificity, lesions detected only on MRI require pathologic confirmation through MRI-
guided biopsy or surgical excision with MRI-guided needle localization. Thus, we aimed to review MRI-
guided procedures, including their indications, techniques, procedural considerations, and limitations.
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Table 1. Suspicious Findings on MRI

Lesion Suspicious Feature

Focus/foci Newly developed lesion
Low signal intensity on T2-weighted images
Suspicious kinetic enhancement features
Mass Bright enhancement
Spiculated, very irregular margin
Rim enhancement
Heterogenous enhancement
Enhancing septations
Nonmass enhancement Linear/segmental enhancement
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Fig. 1. In this picture, (A) a dedicated breast coil and (B) grid system are prepared for an MRI-guided biopsy
of the right breast.
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Fig. 2. The devices used in MRI-guided vacuum-assisted breast biopsy include (A) an introducer sheath, in-
troducer stylet, needle guide, and obturator (counterclockwise from the right); and (B) a 9-gauge MRI-guid-
ed vacuum-assisted breast biopsy needle; all components comprise MRI-compatible materials.
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Fig. 3. The MRI grid system worksheet is useful for manual localization of the proper position of the biopsy

needle.
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Fig. 4. A 48-year-old patient diagnosed with left breast cancer was recommended to undergo MRI-guided
biopsy for a suspicious contrast-enhanced lesion of the right breast found on preoperative breast MRI.

A-H. (A) An irregular enhancing mass is noted at the 4 o’clock position on the left breast (arrow), which was
diagnosed as breast cancer; focal clumped non-mass enhancement is additionally noted at the 7 o’clock
position on the right breast (hollow arrow). (B) A fiducial marker is attached to the skin of the lateral aspect
of the right breast with (C) the grid system. (D) After contrast enhancement, the target lesion (hollow arrow)
is visualized on sagittal and (E) axial images (hollow arrow). (F) After localization of the target lesion with the
grid system and needle guide, an introducer sheath with obturator is located at the center of the target le-
sion. (G) MRI-guided vacuum-assisted breast biopsy reveals a signal change at the site of the previous target
lesion, which was diagnosed as ductal carcinoma in situ; as there was no more enhancing lesion left, the
operator decided to finish the procedure after tissue marker insertion. (H) On preoperative mammography
for skin marking, the inserted tissue marker is noted at the lower central region of the right breast in cranio-
caudal (left) and medio-lateral views (right), respectively.
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Fig. 5. AT8-year-old patient with a history of silicone injection in both breasts, approximately 40 years ago underwent breast MRI because
mammography and breast ultrasound are limited for cancer screening due to interstitial mammoplasty.

A-F. (A) An irregular, spiculated, heterogeneously enhancing mass is seen at the 9 o’clock position on the right breast; MRI-guided biopsy
was recommended for its diagnosis. (B) A fiducial marker (arrow) is attached to the skin of the lateral aspect of the right breast with the
grid system. (C) After contrast enhancement, the target lesion is visualized on sagittal image (arrowheads). (D) After an introducer sheath
with stylet was inserted, the stylet was replaced with an obturator; the tip of the introducer sheath with obturator is located at the center
of the target lesion on contrast-enhanced T1 axial image. (E) On post-biopsy contrast-enhanced T1 axial image, hematoma and air bub-
bles are noted at the target lesion and needle track. (F) After the tissue marker (arrow) was confirmed on post-biopsy image, the biopsy
was finished.
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Fig. 6. A 44-year-old patient with a history of interstitial mammoplasty with unknown material was diag-
nosed with ductal carcinoma in situ by MRI-guided vacuum-assisted breast biopsy.

A, B. Anirregular shaped mass is seen at the 10 o’clock position on the left breast (arrows) on axial (A) and
sagittal images (B).

C, D. After visualization of the lesion, a localization wire is inserted with needle guide (C) and is located
properly at the anterior tip of the target lesion (D).

E, F. On sagittal images, the inserted wire is seen as a signal void due to the artifact at the anterior tip of the
target lesion (arrows). (Courtesy of Dr. Hee Jung Shin at Asan Medical Center, University of Ulsan).
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