Advancing Breast Imaging and Intervention: Integrating Guidelines, Biopsy Techniques, and Surgical Localization

Learning Objectives
· Implement evolving international guidelines for the diagnosis and management of indeterminate (B3) breast lesions to improve clinical decision-making and patient outcomes. 
· Enhance technical proficiency in ultrasound-guided core biopsy, vacuum-assisted biopsy, and localization techniques (hook wire and wire-free) through hands-on training and expert-led discussions. 
· Foster interdisciplinary collaboration between radiologists and surgeons to optimize the use of breast tissue markers, biopsy techniques, and localization strategies for improved surgical planning.

	Clinical Practice Gap 1: Radiologists and surgeons often face variability in the diagnosis and management of indeterminate (B3) breast lesions, resulting in inconsistent risk stratification, biopsy decision-making, and patient outcomes. This gap in practice is primarily due to a lack of standardized understanding and implementation of evolving international guidelines for B3 lesions.


	 Educational Need
	Learning Objectives
	Outcomes Measurement

	Radiologists and surgeons need education on evolving international guidelines for diagnosing and managing B3 lesions to ensure consistent risk stratification, biopsy decision-making, and patient management.
	- Describe the latest recommendations for the classification and management of B3 lesions.
 
- Identify appropriate indications for biopsy, surveillance, and surgical excision of B3 lesions based on risk assessment.
	Level 4 (competency) / Level 5 (performance): 
Case-based multiple-choice questions designed to assess changes in learner competence and performance with the application of updated B3 lesion guidelines in clinical decision-making.

	Clinical Practice Gap 2: There is a significant gap in proficiency among radiologists regarding ultrasound-guided core biopsies, vacuum-assisted biopsies, and localization techniques (hook wire and wire-free), which leads to suboptimal sample retrieval, inaccurate lesion targeting, and potential misdiagnosis or unnecessary procedures.




	 Educational Need
	Learning Objectives
	Outcomes Measurement

	Radiologists require hands-on training in ultrasound-guided core biopsy, vacuum-assisted biopsy, and localization techniques (hook wire and wire-free) to improve technical proficiency, sample adequacy, and diagnostic accuracy.

	- Demonstrate proper technique for ultrasound-guided core biopsy and vacuum-assisted biopsy. 

- Compare and contrast hook wire localization with wire-free localization, including indications, advantages, and limitations.
	Level 4 (competency) / Level 5 (performance): 
Hands-on skill assessments and post-workshop evaluations to measure improvements in biopsy and localization technique execution.

	Clinical Practice Gap 3: Breast tissue markers are often underutilized or improperly applied in clinical practice, with radiologists and surgeons lacking consistent education on their role in biopsy planning, lesion localization, and surgical excision. This results in missed opportunities for improving preoperative planning, reducing unnecessary surgery, and enhancing patient outcomes.

	 Educational Need
	Learning Objectives
	Outcomes Measurement

	Radiologists and surgeons need interdisciplinary education on the selection, placement, and interpretation of breast tissue markers to optimize biopsy planning, lesion localization, and surgical excision.
	- Explain the role of breast tissue markers in biopsy planning and surgical localization. 

- Discuss best practices for communication between radiologists and surgeons to enhance preoperative planning and reduce unnecessary procedures.
	Level 4 (competency) / Level 5 (performance): 
Case-based multiple-choice questions and post-course surveys assessing improvements in the use of tissue markers for biopsy and surgery coordination.



Summary Statement of Need

There is a significant gap in proficiency among radiologists regarding key biopsy and localization techniques, such as ultrasound-guided core biopsies, vacuum-assisted biopsies, and localization methods (hook wire and wire-free). Many radiologists lack sufficient hands-on experience with these techniques, which can lead to suboptimal lesion targeting, insufficient biopsy samples, and inaccurate diagnoses. These challenges ultimately result in delayed or missed diagnoses, unnecessary procedures, and suboptimal patient outcomes. Addressing this gap with targeted education is crucial to improving technical proficiency and ensuring more accurate breast cancer diagnosis and treatment.

In addition to improving biopsy techniques, there is considerable variability in the diagnosis and management of indeterminate (B3) breast lesions. The inconsistent application of evolving international guidelines for B3 lesions contributes to challenges in risk stratification, biopsy decision-making, and overall patient care. Radiologists and surgeons often lack a unified approach, which can lead to unnecessary biopsies, over-treatment, or missed opportunities for early detection. Standardizing and enhancing education on B3 lesion management is essential to improve clinical decision-making and patient outcomes.

Furthermore, breast tissue markers are often underutilized or improperly applied in clinical practice, leading to missed opportunities for optimizing surgical planning and reducing unnecessary procedures. Inconsistent education on the role of tissue markers in biopsy planning, lesion localization, and surgical excision hinders effective preoperative planning. Interdisciplinary training that improves collaboration between radiologists and surgeons is necessary to ensure optimal use of tissue markers, which will improve diagnostic accuracy, reduce the risk of unnecessary surgeries, and ultimately enhance patient care.


Introduction  

Breast cancer is one of the most prevalent cancers globally and remains the leading cause of death among women. Traditionally, breast cancer rates in Southeast Asia have been lower compared to Western countries. However, recent research indicates a rising incidence of the disease in this region. According to a comparative analysis by the International Agency for Research on Cancer (IARC), breast cancer is now the most common cancer among women across 11 Southeast Asian countries.1 

As survival rates are heavily dependent on the early detection of small tumors, research aimed at enhancing diagnostic accuracy is critical. The accuracy of cancer detection often relies on the interpretation skills of individual radiologists, with perceptual errors being responsible for up to 60% of all diagnostic mistakes in radiology.2 

Reducing perceptual errors is largely influenced by factors such as a radiologist's specialization and level of experience. Furthermore, misdiagnosing normal images (false positives) can lead to significant emotional distress for patients. 
Challenges persist in accurately diagnosing and managing breast lesions, particularly indeterminate (B3) lesions, and in utilizing advanced biopsy and localization techniques. Radiologists and surgeons often face difficulties in ensuring consistent application of updated guidelines, leading to variability in clinical decision-making and patient care.3 Additionally, insufficient technical proficiency in ultrasound-guided core biopsies, vacuum-assisted biopsies, and localization methods can result in inaccurate lesion targeting and suboptimal diagnostic accuracy. The need for advanced education and hands-on training in these techniques is paramount to improving competence and performance in breast cancer diagnosis.4
Equally important is the proper use of breast tissue markers, which are essential for guiding biopsies and surgical excisions. Unfortunately, their application is often underutilized or misunderstood, contributing to unnecessary procedures and less effective surgical planning. Effective preoperative planning, supported by the proper use of tissue markers, is crucial for reducing unnecessary surgeries and improving surgical outcomes. Interdisciplinary education is needed to foster greater collaboration between radiologists and surgeons, ensuring that best practices are followed in the management of B3 lesions and the optimal use of biopsy and localization techniques. This educational event aims to address these gaps, providing participants with the tools and knowledge to enhance patient care and improve clinical decision-making. 
Clinical Practice Gap 1: 

Radiologists and surgeons often face variability in the diagnosis and management of indeterminate (B3) breast lesions, resulting in inconsistent risk stratification, biopsy decision-making, and patient outcomes. This gap in practice is primarily due to a lack of standardized understanding and implementation of evolving international guidelines for B3 lesions.

Variability in the Diagnosis and Management of Indeterminate (B3) Breast Lesions

Indeterminate, or B3, breast lesions present a unique challenge in clinical practice due to their uncertain malignant potential. These lesions encompass a spectrum of histopathological findings, including atypical ductal hyperplasia, lobular neoplasia, and papillary lesions, among others. The primary clinical dilemma lies in accurately stratifying the risk associated with these lesions to guide appropriate management strategies. However, significant variability exists among radiologists and surgeons in diagnosing and managing B3 lesions, leading to inconsistent risk stratification, biopsy decision-making, and patient outcomes. This variability is largely attributed to a lack of standardized understanding and implementation of evolving international guidelines.5

Challenges in Diagnosis and Risk Stratification

The initial assessment of B3 lesions often involves a combination of imaging modalities and needle biopsy techniques. The triple test score (TTS), which integrates physical examination, imaging (mammography, ultrasound, or MRI), and needle biopsy (fine-needle aspiration or core needle biopsy), has been utilized to evaluate palpable breast masses. While TTS has demonstrated high diagnostic accuracy, its application to B3 lesions is complex due to the heterogeneous nature of these lesions. For instance, fine-needle aspiration biopsy (FNAB) has shown high sensitivity and specificity in diagnosing breast malignancies; however, its efficacy in distinguishing between benign and atypical proliferative lesions within the B3 category is limited.4 This limitation underscores the need for more definitive diagnostic tools and standardized criteria to accurately stratify the risk associated with B3 lesions.

Variability in Management Approaches

The management of B3 lesions varies widely, ranging from surgical excision to more conservative approaches such as imaging surveillance. This variability is partly due to differing interpretations of histopathological findings and a lack of consensus on the malignant potential of specific B3 subtypes. For example, lesions such as atypical ductal hyperplasia may warrant surgical excision due to a higher associated risk of malignancy, whereas other lesions might be managed conservatively.4 The absence of standardized guidelines leads to inconsistent practices, which can result in either overtreatment or undertreatment, adversely affecting patient outcomes.

Need for Standardized Guidelines and Education
To address this clinical practice gap, there is a pressing need for the clear understanding of the recommendations for the diagnosis and management of B3 lesions. Educational initiatives targeting both radiologists and surgeons are essential to ensure a unified understanding and implementation of these guidelines. Such initiatives should focus on enhancing proficiency in diagnostic techniques, interpreting histopathological findings accurately, and applying risk-based management strategies. By standardizing practices and improving interdisciplinary collaboration, healthcare professionals can achieve more consistent risk stratification, optimize biopsy decision-making, and ultimately improve patient outcomes in the context of indeterminate breast lesions.5

Clinical Practice Gap 2: 

There is a significant gap in proficiency among radiologists regarding ultrasound-guided core biopsies, vacuum-assisted biopsies, and localization techniques (hook wire and wire-free), which leads to suboptimal sample retrieval, inaccurate lesion targeting, and potential misdiagnosis or unnecessary procedures.

Accurate diagnosis and management of breast lesions heavily rely on the proficiency of radiologists in performing various biopsy and localization techniques. However, a significant gap exists in the consistent application of these procedures, leading to suboptimal sample retrieval, inaccurate lesion targeting, and potential misdiagnosis or unnecessary interventions.

Ultrasound-Guided Core Biopsies
Ultrasound-guided core needle biopsy (CNB) is a minimally invasive procedure that utilizes real-time imaging to obtain tissue samples from suspicious breast lesions. This technique offers advantages such as real-time visualization, cost-effectiveness, and the ability to sample lesions not easily accessible by other methods. However, variability in radiologists' experience and technique can affect the adequacy of tissue samples and diagnostic accuracy. Inadequate sampling may lead to false-negative results or the need for repeat biopsies, delaying diagnosis and treatment.6 

Vacuum-Assisted Biopsies
Vacuum-assisted biopsy (VAB) devices allow for the removal of larger tissue samples using a vacuum-powered instrument. This method is particularly useful for sampling microcalcifications or small lesions detected on imaging studies. Despite its advantages, the technique requires specialized training and experience to ensure accurate lesion targeting and sample retrieval. Insufficient proficiency can result in incomplete sampling, leading to misdiagnosis or the need for additional procedures. Moreover, understanding the indications, contraindications, and potential complications of VAB is crucial for optimal patient outcomes.6

Localization Techniques: Hook Wire and Wire-Free Methods
Preoperative localization of non-palpable breast lesions is essential for guiding surgical excision. Traditional hook wire localization involves inserting a wire into the lesion under imaging guidance to assist surgeons during resection. While effective, this method has limitations, including patient discomfort, wire displacement, and scheduling challenges. Wire-free localization techniques, such as radioactive seed localization and magnetic seed localization, have emerged as alternatives, offering improved patient comfort and workflow efficiency.7 However, these newer methods require radiologists to be proficient with the technology and familiar with their respective workflows. Lack of training and experience in these techniques can lead to inaccurate localization, increased operative times, and potential re-excision surgeries.

Addressing the Proficiency Gap
To mitigate these challenges, targeted educational programs and hands-on training workshops are essential. These initiatives should focus on:
· Standardizing Protocols: Developing and disseminating standardized protocols for biopsy and localization procedures to ensure consistency and reduce variability in practice.
· Simulation-Based Training: Implementing simulation-based training modules to allow radiologists to practice and refine their skills in a controlled environment before performing procedures on patients.
· Continuous Professional Development: Encouraging participation in continuing medical education (CME) courses and workshops to stay updated on advancements in biopsy and localization techniques.
· Multidisciplinary Collaboration: Promoting collaboration between radiologists, surgeons, and pathologists to enhance communication and ensure a comprehensive approach to patient care.

By addressing the proficiency gap through these strategies, radiologists can improve the accuracy of breast lesion diagnosis and localization, leading to better patient outcomes and more efficient healthcare delivery.


Clinical Practice Gap 3: 

Breast tissue markers are often underutilized or improperly applied in clinical practice, with radiologists and surgeons lacking consistent education on their role in biopsy planning, lesion localization, and surgical excision. This results in missed opportunities for improving preoperative planning, reducing unnecessary surgery, and enhancing patient outcomes.

Breast tissue markers play a pivotal role in the accurate localization and management of breast lesions. These markers are small devices placed within or near a suspicious lesion during a biopsy to guide subsequent surgical excision or radiotherapy. Their proper use can enhance preoperative planning, reduce unnecessary surgeries, and improve patient outcomes. However, in clinical practice, these markers are often underutilized or improperly applied, primarily due to inconsistent education and training among radiologists and surgeons.8 

Role of Breast Tissue Markers in Clinical Practice
The primary functions of breast tissue markers include:
· Biopsy Planning: Markers assist in accurately targeting lesions during image-guided biopsies, such as stereotactic or ultrasound-guided procedures. This ensures precise sampling of the suspicious area, leading to accurate diagnoses. 
· Lesion Localization: Post-biopsy, markers serve as reference points for surgeons, facilitating the accurate localization of non-palpable lesions during surgical excision. This is particularly crucial for lesions identified solely through imaging modalities. 
· Surgical Excision: Markers guide surgeons in excising the targeted tissue with clear margins, minimizing the removal of healthy tissue and reducing the likelihood of re-excision. This precision contributes to better cosmetic outcomes and patient satisfaction. 

Consequences of Underutilization and Improper Application
When breast tissue markers are underutilized or improperly applied, several adverse outcomes may ensue:
· Inaccurate Lesion Targeting: Without precise markers, there is an increased risk of missing the lesion during biopsy or surgery, leading to misdiagnosis or incomplete excision.
· Unnecessary Surgeries: Lack of accurate localization may result in broader tissue removal or multiple surgeries, subjecting patients to increased physical and emotional stress.
· Compromised Patient Outcomes: Improper application of markers can lead to inadequate treatment, higher recurrence rates, and diminished trust in the healthcare system.

Addressing the Gap Through Education and Training
To bridge this clinical practice gap, it is imperative to implement comprehensive education and training programs for radiologists and surgeons:
· Standardized Protocols: Developing and disseminating standardized guidelines for the placement and utilization of breast tissue markers can ensure uniformity in practice and enhance procedural accuracy.
· Hands-On Workshops: Conducting hands-on training sessions and workshops can equip healthcare professionals with the necessary skills to effectively apply these markers, thereby reducing variability in clinical practice.
· Continuing Medical Education (CME): Incorporating the latest advancements and best practices related to breast tissue markers into CME programs can keep practitioners updated and proficient in their use.

By addressing this gap through targeted education and training, the healthcare community can optimize the use of breast tissue markers, leading to improved preoperative planning, reduced unnecessary surgeries, and enhanced patient outcomes.


Conclusion: 
Addressing Diagnostic Disparities in Southeast Asia: Enhancing Breast Cancer Detection and Management

Breast cancer is rising in prevalence among Southeast Asian women, underscoring the urgent need for high-quality, early detection and standardized diagnostic approaches. However, significant disparities exist in breast cancer detection across the region, particularly between radiologists in developing and developed Southeast Asian countries. A recent study comparing radiologists' performance in these settings with their Australian counterparts found that radiologists in developing Southeast Asian countries demonstrated significantly lower diagnostic accuracy, specificity, and lesion localization sensitivity, largely due to limited experience, fewer hours of mammography reading per week, and reduced access to specialized training.2 These findings highlight the critical need for innovative, hands-on educational programs that enhance radiologists' ability to accurately detect and manage breast lesions. By hosting this workshop in Southeast Asia, we aim to address these disparities by providing targeted, competency-based training in biopsy and localization techniques. This initiative aligns with global efforts to improve health equity and ensures that healthcare providers in the region are equipped with the necessary skills to enhance breast cancer detection, reduce diagnostic variability, and improve patient outcomes. 
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