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The role of ultrasound-guided interventions in the diagnosis and treatment of breast lesions is
gaining importance and prevalence, particularly as the instances of non-palpable breast lesion
detection, breast-conserving surgery, and neoadjuvant chemotherapy are increasing. This re-
view attempts to summarize the types and techniques of breast ultrasound-guided interven-
tional procedures, such as biopsy, tissue marker insertion, and preoperative localization, and
their indications. Furthermore, we highlight the pro and cons of the most commonly used pro-
cedures with the intention of promoting their use in clinical practice.
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Fig. 1. A galactocele (A) and a symptomatic cyst (B).

Aspiration of the fluid within the cystic mass can decrease symptoms, help confirm the nature of the fluid
(hemorrhagic, milk-ish, or clear), and also evaluate cytology. Fine needle aspiration provides both diagnosis
and treatment in these cases.
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Fig. 2. Core biopsy procedure using a 14-gauge, 22 mm notch automatic gun.

A-D. A 48-year-old woman presented with a mass detected by ultrasound in the right lower inner breast.
The mass is 1.2 cm in size with an irregular shape, spiculated margin, and heterogeneous low echogenicity
(A). After local anesthesia, a biopsy needle (arrow) is inserted near the inner margin of the mass (B). With
two-step separated firing, after confirming that the penetrating needle is fired and the target is located
within the notch (arrowheads) of the needle (C), the cutting needle (dotted arrows) cuts the lesion with a
second firing (D). The pathology of the mass was invasive ductal carcinoma.
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Fig. 3. Vacuum-assisted biopsy for non-mass lesions with calcifications.

A-D. A 54-year-old woman had a palpable lump in the right lower outer breast. Mammography shows pleo-
morphic calcifications with segmental distribution (A), and breast ultrasound shows heterogeneous echoic
non-mass lesions with echogenic calcifications (B). Specimen mammography of 14-gauge gun biopsy (C) and
11-gauge vacuum-assisted biopsy (D). The core needle biopsy revealed ductal carcinoma in situ with suspect-
ed invasion; however, repeated biopsy using a vacuum-assisted device revealed invasive ductal carcinoma.
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Fig. 4. Ultrasound-guided tissue marker insertion.

A-D. A 51-year-old woman is diagnosed with a 4.2 cm malignant mass in the right lower outer breast during
a prior core needle biopsy. Subsequently, ultrasound-guided clip insertion is performed using a 17-gauge
clip needle (A). The metallic clip has a specific coating for ultrasound visibility and is observed as a short
echogenic line (arrow) (B). The metallic clip is also visible as a radio-opaque linear structure (arrow) on
mammography (C) and as a small signal void (arrow) on breast MRI (D).
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Fig. 5. Ultrasound-guided wire localization.

A-D. A 40-year-old woman is diagnosed with ductal carcinoma in situ during a screening. There are suspi-
cious grouped calcifications (circle) in the left 3 o’clock direction on mammography (A) and corresponding
non-mass lesion with calcifications on ultrasound (B). Ultrasound-guided wire localization is performed for
the lesion (C), and mammography after localization reveals the correlation of calcifications (dotted circle)
with the wire tip and thickened segment of the wire (D).
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Fig. 6. Surgical thread localization.

A-D. A guiding needle sheath with surgical thread inside is shown here (A). After ultrasound-guided localiza-
tion of the needle tip within the target lesion, the guiding needle is turned one or two times and then re-
moved, leaving the surgical thread along the needle course from the lesion to the outside of the skin (B). A
48-year-old woman with intraductal papilloma in the left upper inner breast with a needle tip located within
the lesion (arrow) is shown; however, the thread is not visible on mammography post localization (C). Dur-
ing surgery, the surgical thread anchored to the breast lesion (solid arrow) is connected to the outside of the
skin (dotted arrow) (D).

Localize the needle tip Turn and remove Remained surgical thread
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Fig. 7. Tattooing localization for non-palpable breast lesions.

A-E. Ultrasound-detected non-palpable low echoic mass is in the left upper inner breast (< 1 cm in size) (A).
Injection of 0.3 cc of sterile charcoal powder diluted with saline (carbon suspension) into the breast mass is
performed using a 3-cc syringe with a tangential approach from the nearest skin, and the needle tip within
the lesion is seen on ultrasound (B). As the needle is slowly withdrawn from the lesion to the skin by dripping
small amounts of carbon suspension along the needle path, there is a pigmentation in the overlying skin in-
dicating the tattoo site (C). During surgery, an incision is made along the tattooed path from the skin to the
lesion stalned with tattoo material, and the pathologist can eaS|ly find the lesion within the specimen (D, E).
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Fig. 8. Skin pigmentation after surgery as a complication of tattooing localization.
Oftentimes, the tattoo material remaining at the operation site causes residual skin pigmentation. Pigmen-
tation can be dot-like or linear staining along the surgical scar (arrows).

Fig. 9. Foreign body granuloma as a delayed complication of tattooing localization.

A-D. A 49-year-old woman with previous benign mass excision in the right lower outer breast had undergone
tattooing localization (arrow) before the surgery for the non-palpable right breast mass (A). After 8 months, a
poorly defined hyperechoic mass of 0.5 cm developed at the excision site (B). Approximately 1 year later, the
size of the mass increased to 0.8 cm, and the mass shows an irregular shape with posterior shadowing (C).
The core needle biopsy (D) revealed a foreign body reaction with pigmentation, indicating the presence of tat-
too material.
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2 8HE 018 4 AT, o7 s] A7) f9do] HolRlt. HHel iRt 2 A A} Foll= =
A A S E7]= Aol 9% 74 AA e f1%] A4S flsh BeshH, 3548 210l o= 7t
A G/ 7150l 2 & Holat @ 3iEet AUl A Falle 2 2A7F glolA 71 Bol A
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