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1. a. Photography shows a sterile surgical clip (arrows).

b. Photography shows a 14G coaxial needle (arrows).
¢. Sonography shows coaxial needle placed in the tumor (arrows). The tip of the coaxial needle is located in the mass (arrowhead).
d. Photography shows a clip (arrowhead) placed through the coaxial needle (arrow).

e. Sonography shows a clip (arrowhead) placed in the mass through the coaxial needle (arrows).
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Table 1. The Radiological Size of Tumors and Pathological Responses of the Breast Tumors to Neoadjuvant Chemotherapy

MMG * US ** MR *** Histologic Examination

Pre - Chemotherapy

Mean size (cm) 24 19 2.0

Range (cm) 1.0-3.0 0.8-3.0 0.8-3.3
Post - Chemotherapy

Mean size (cm) 2.1 12 1.0 20

Range (cm) 0.8-3.0 0.4-2.8 0-2.2 0-6.0

Complete response N =2

Partial response N°'=8

* MMG : Mammaography

**US: Ultrasound

** MRI: Magnetic resonance image
'N: Number

Fig. 2. A 60-year-old woman with inva-
sive ductal cancer.

a. Post-marker insertion mammography
confirms the clip (arrowhead) to be locat-
ed in the mass (arrows).

b. On post-chemotherapy and preopera-
tive ultrasound, a surgical clip is clearly
shown (arrowhead).

¢. On post-chemotherapy MRI, an artifact
due to surgical clip is shown (arrow).

d. Post-localization mammography con-
firmed wire to be near the clip (arrow-
head), previous mass has disappeared.
e. Specimen radiography confirms that
the clip (arrowhead) is excised.

On pathologic specimen, there was no
residual invasive cancer (pathologic com-
plete remission).
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Fig. 3. A 40-year-old woman with invasive ductal cancer.
a. Pre-chemotherapy sonography shows a 2 cm mass confirmed as malignancy (arrows) at 12 o’clock area of the right breast.
b. Post-chemotherapy sonography shows a 1 cm mass confirmed as malignancy (arrows) at 12 o'clock area of the right breast, the size of
mass has markedly decreased.
c. Post-localization mammography confirms wire to have penetrated through the mass with 3 clips (arrowheads).
On pathologic specimen, there was no residual invasive cancer (pathologic complete remission).
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Usefulness of Surgical Clip as a Tissue Marker in Patients Undergoing
Preoperative Chemotherapy for Breast Carcinoma

Jung-Ah Choi, MD, Sun Mi Kim, MD, Mijung Jang, MD, Chae Yeon Lyou , MD,
Sung- Won Kim, MD?, Eunyoung Kang, MD?, So Yeon Park, MD?, Jee-Hyun Kim, MD*

'Departments of Radiology, “Surgery, *Pathology, ‘Oncology, Seoul National University Bundang Hospital

Purpose: The purpose of this study was to evaluate the usefulness of a surgical clip as a tissue marker in patients
undergoing preoperative neoadjuvant chemotherapy for breast carcinoma.

Materials and Methods: Between March 2008 and September 2009, surgical clip was placed as a tissue marker,
using sonographic guidance, in 12 breast cancer patients undergoing preoperative chemotherapy. Post tis-
sue marker insertion mammography was done for confirmation of proper placement of the surgical clip. A
prospective review of these cases was made to evaluate the usefulness of the tissue marker on follow-up
images including chemotherapy responsiveness, position change or other complications.

Results: Surgical clip as a tissue marker was successfully placed in all 12 patients. One patient underwent
surgery without neoadjuvant chemotherapy and 1 patient was lost during follow-up; finally 10 patients
underwent neoadjuvant chemotherapy. All masses were decreased in size after neoadjuvant chemothera-
py. No complication due to the marker, including migration, pain, or infection was detected. Preoperative
wire localization was possible without any difficulty in all patients.

Conclusion: Placing a surgical clip as a tissue marker in patients undergoing preoperative neoadjuvant
chemotherapy for breast carcinoma is useful for localization of the tumor bed before the lesion becomes
unidentifiable.
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Biopsies, complications

Corresponding author: Sun Mi Kim, M.D.

—126—



