CASE SERIES OF BREAST TISSUE MARKING IN LOCAL SETTING USING SURGICAL CLIPS AS AN ALTERNATIVE FOR BREAST CANCER PATIENTS

Abstract
The evolution of breast cancer treatment has increased the importance and use of commercial breast markers, which has, in turn, indirectly driven up the overall market price of each marker. In a developing country like Malaysia, the state of Sabah has the highest poverty rate at 19.5%, with women being disproportionately affected. This economic disparity significantly impacts patients’ ability to afford adequate healthcare services, including access to commercial tissue markers for cancer treatment.  Hence, this clinical study was conducted to assess the efficacy of a modified tissue marker.
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Introduction
Various types of commercial breast markers have been developed since the U.S. Food and Drug Administration first approved biopsy markers for use in soft tissues in 1995. These markers are made from different materials, including metals such as titanium; some are coated, while others are degradable. Numerous studies have been conducted, and these markers have generally been proven to be safe. [1, 3, 4]

One of the main reasons breast markers were first introduced was due to the evolution of percutaneous tissue sampling techniques, transitioning from fine needle aspiration to core needle biopsy. These markers are placed at biopsy sites to help radiologists more easily relocate them during subsequent imaging, as some suspicious lesions may be small enough to be completely removed or may collapse during image-guided biopsy.

In addition, breast markers are used to guide further interventions—particularly preoperative localization—when pathology results indicate malignancy, atypia, or remain inconclusive despite benign biopsy findings. Furthermore, they help prevent unnecessary re-biopsy of benign lesions, support lesion identification, enable multimodality correlation, and facilitate long-term follow-up.

Breast cancer treatment is rapidly evolving, with neoadjuvant chemotherapy increasingly becoming part of the accepted standard of care for patients with both operable and inoperable tumours. These newer chemotherapeutic agents have demonstrated high clinical response rates, with some patients achieving complete clinical, radiological, and pathological responses. [6] Therefore, tumour marking with a tissue marker prior to neoadjuvant chemotherapy (NAC) is crucial, as it enables successful preoperative localization and facilitates easier monitoring of treatment response. 	

However, tissue markers are not widely accepted in our local setting due to their high cost. Therefore, we are modifying surgical clips as an alternative method for breast tissue localization. We studied the use of surgical clips for tumor localization in breast cancer patients scheduled for surgery following neoadjuvant chemotherapy (NAC). The purpose of our study is to investigate the feasibility, visibility and safety of using surgical clips as breast markers for tumor localization.




Methods
A group of 11 breast cancer patients was selected for this clinical study. Some were newly diagnosed, while others were still undergoing neoadjuvant chemotherapy. Patients without histopathological confirmation of breast malignancy were excluded from the study. The indications and risks associated with the modified tissue markers were explained prior to obtaining written consent. These markers were created using surgical clips and spinal needles (further described in Figure 6). Post-procedure mammograms were obtained after each intervention for documentation.

Results
Case 1- 6
All patients were newly diagnosed with breast carcinoma and scheduled to receive neoadjuvant chemotherapy. A single modified tissue marker was inserted into the index mass in cases 1 and 2. Two tissue markers were placed in case 3, while three markers were used in cases 4 through 6.
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Case 7 – 10
These patients shared similar clinical scenarios, with neoadjuvant chemotherapy initiated and ongoing at the time surgeons requested tissue marker insertion. The primary indication for marker placement was a significant clinical response of the tumor following the commencement of neoadjuvant chemotherapy.

[image: ]



















Case 11
This case presented a challenge as the patient initially consented to mastectomy but declined surgery after completing neoadjuvant chemotherapy, reporting that the malignant mass was no longer palpable. Repeat ultrasound imaging (Figure 4) demonstrated a significant reduction in the index lesion located at the 9–10 o’clock position, with two small, similar-appearing satellite masses identified in the same quadrant, raising concern for residual disease. Consequently, two modified tissue markers were placed in the satellite lesions, followed by hookwire localization of the index mass prior to wide local excision (Figure 5). The placement of these markers was intended to ensure complete excision of both the satellite lesions along with the index tumor.
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Discussions
Over the past decade, breast cancer treatment strategies have advanced significantly, particularly for HER2-positive and triple-negative subtypes. Neoadjuvant chemotherapy (NAC) has become the standard of care for these groups, resulting in changes to surgical management and improved survival rates. Many of these cancers demonstrate promising and dramatic responses to NAC. [6]. In response to these advancements, healthcare professionals—including radiologists, surgeons, and oncologists—are increasingly emphasizing the importance of accurately identifying residual tumor tissue following NAC. This has elevated the role of tissue markers in clinical practice. However, commercially available tissue markers are often costly, ranging from RM 450 to RM 600 each. Furthermore, the number of markers required per patient can vary from one to three, imposing a significant financial burden, particularly in developing countries. Our hospital is located in Sabah, one of the Malaysian states with the highest proportion of low-income families. To address this challenge, we propose the use of standard surgical clips as modified tissue markers. We present a case series highlighting the potential of low-cost titanium surgical clips as a feasible alternative for tumor localization in resource-limited settings.

In our cases, patients diagnosed with invasive breast carcinoma who were planned for or undergoing neoadjuvant chemotherapy were referred to our department for insertion of modified tissue markers under ultrasound guidance. The modified tissue marker was created by attaching a surgical clip to the tip of an 18G (1.2 x 90 mm) BD spinal needle, which was then secured with bone wax Figure 6. This procedure was performed using strict aseptic technique. Under ultrasound guidance, local anesthesia, and aseptic conditions, the spinal needle was advanced along the anesthetized tract until its tip reached the center of the mass. Once proper positioning was confirmed, the stylet of the spinal needle was used to deploy the modified tissue marker into the center of the mass. In cases where multiple masses required localization, additional modified tissue markers were inserted using the same technique. Ultrasound images were acquired during and immediately after the procedure for documentation purposes. A mammogram was then performed promptly following marker insertion to confirm accurate placement and for future reference.

Based on our case findings, all modified tissue markers were well visualized both sonographically and mammographically, except in one patient who had completed neoadjuvant chemotherapy and declined mastectomy. This patient presented with multifocal disease, where the index mass had significantly decreased in size and adjacent satellites were barely discernible on ultrasound. Following marker placement in these satellites, visualization of the modified tissue markers under ultrasound was limited due to similar background echogenicity. However, these markers remained clearly visible on mammography. Therefore, we conclude that for optimal ultrasound visualization, these markers should ideally be placed in masses with distinct echogenicity (either hypoechoic or anechoic). Nevertheless, the visibility of these markers on mammograms is comparable to that of commercially available markers.

Our study has one limitation: the modified tissue markers are suitable only for patients diagnosed with malignant tumors as they need to be removed along with the residual tumor during surgical excision. To date, no complications have been observed during or following the procedures in our patient cohort.
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Conclusion
The use of commercial tissue markers in patients from developing countries—where the cost is often borne by the patients—can impose a significant financial burden on the community. Therefore, rather than relying on expensive commercially available markers, we propose the use of standard titanium surgical clips, also known as ligaclips, as an alternative radiopaque breast marker.

Our overall results demonstrate favorable outcomes and suggest a promising role for these clips as breast markers. No immediate or late complications were observed in any of our patients, and all markers were removed during surgery. Consistent with previous studies, these tissue markers are generally safe. Prior to the availability of various commercial breast tissue markers for patients undergoing NAC, surgical clips were already utilized by surgeons as breast markers [6, 7, 8, 9]. 
Moving forward, further studies are needed to evaluate the visibility and effectiveness of these tissue markers following neoadjuvant chemotherapy.
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