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ABSTRACT

Introduction: Breast cancer is an extremely heterogeneous and multifactorial disease. With the establishment of systematic population screening, more and more small non palpable tumors are diagnosed. The treatment of breast cancer has undergone numerous changes and advances in recent years, and today we live in the era of personalized and precision treatment. Alongside the progress related to therapy, diagnostic imaging and percutaneous interventions are increasingly assuming a key role in the management of patients with breast changes. Vacuum-assisted resections can completely remove masses up to four centimeters. Primary Endpoint: Evaluate the efficiency of vacuum assisted excision associated to percutaneous sampling (´´shaving``) of cavity margins in predicting complete resection of breast cancers smaller than 15mm in a single diagnostic-treatment approach for Category 4 or 5 ACR BI-RADS™ lesions. Rationale: Surgery for the treatment of breast cancer has changed radically in recent years and individualized and less aggressive approaches are now offered. Vacuum assisted excision can complete resect small breast cancers smaller than 15mm, but until know it is not possible to assure the complete resection without conventional surgery. Thus, we intend to demonstrate the efficiency of vacuum assisted excision associated to percutaneous sampling (´´shaving``) of cavity margins in predicting complete resection of breast cancers smaller than 15mm in a single diagnostic-treatment approach for Category 4 or 5 ACR BI-RADS™ lesions.
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1.0 INTRODUCTION
Problem description
In 2020 breast cancer was the most diagnosed female cancer, with an estimated 2.3 million new cases (11.7%) globally. It is the fifth leading cause of cancer deaths, accounting for 6.9% of cancer deaths worldwide (1). Since 1988 - 1995, mortality from breast cancer has been declining sharply in most high-income countries (2). Screening mammography has been associated with reduced mortality from breast cancer in women 40 to 70 years of age, with absolute risk reduction of 0.809 (0.742 - 0.833 CI) (3). Benchmarks reported by the Breast Cancer Surveillance Consortium (BCSC) for mammography screening are median size of IC of 14mm, 77.3% of node negative cancers, 52.6% of minimal cancers (less than 1cm invasive cancers or in situ) and 74.8% of stage 0 and 1 cancers (4). Most of cancers detected on screening programs are small node negative cancers potentially eligible for percutaneous treatment. The inception of mammographic screening programs has led to increasing diagnosis of small breast cancers, many of which have favorable biological characteristics. Some of these tumors have excellent long-term outcomes, with 10-year breast cancer specific survival approaching 100% (3). It is likely that such tumors may never become symptomatic within a patient’s lifetime due to their indolent nature and may thus represent overdiagnosis. Overdiagnosis in mammographic screening programs remains a significant problem, with reported rates ranging from 11-22% (5,6,7,8). In the UK, an Independent Panel Review of the UK NHS Breast Screening Program concluded that for every breast cancer death prevented by screening, around three cancers were overdiagnosed and consequently overtreated (4). However, despite improvements in the understanding of tumor biology, there remains no way of identifying those tumors that are likely to progress and therefore all are treated the same, usually with breast conserving surgery, adjuvant radiotherapy and endocrine therapy. These treatment modalities have associated physical and psychological morbidities for patients and costs for healthcare providers. Thus, there is increasing interest in the de-escalation of loco-regional therapies for small screen-detected tumors.
Numerous image-guided ablative techniques have been described for the minimally invasive management of small tumors (9). By their nature, however, majority of these techniques do not provide tumor tissue for histopathological assessment, and often require specialized equipment and expertise which is not readily available. However, vacuum-assisted excision (VAE) is a commonly used technique for both diagnostic and therapeutic purposes and can be carried out under local anesthesia and image guidance. VAE is currently used to manage benign lesions (6) and lesions of uncertain malignant potential (B3 lesions), where the aim is to take 4g of tissue which will remove the lesion if small (≤ 15mm in size) but otherwise allow representative sampling if >15mm in size (10,11,12). More recently, there has been interest in the application of VAE for the percutaneous treatment of small breast cancers to potentially reduce morbidity and surgical overtreatment of screen-detected cancers (13). Clearly, the way conventional VAE is performed histopathological assessment of resection margins is not possible. Achievement of free margins is a corn stone of breast surgical treatment and the if VAE could assure free margins and absence of residual tumor, it could be safely used as percutaneous minimal treatment for breast cancer.

 	2.0 JUSTIFICATION
Numerous image-guided ablative techniques have been described for the minimally invasive management of small tumors (9). By their nature, however, majority of these techniques do not provide tumor tissue for histopathological assessment, and often require specialized equipment and expertise which is not readily available. However, vacuum-assisted excision (VAE) is a commonly used technique for both diagnostic and therapeutic purposes and can be carried out under local anesthesia and image guidance. VAE is currently used to manage benign lesions (14) and lesions of uncertain malignant potential (B3 lesions), where the aim is to take 4g of tissue which will remove the lesion if small (≤ 15mm in size) but otherwise allow representative sampling if >15mm in size (10,11,12). More recently, there has been interest in the application of VAE for the percutaneous treatment of small breast cancers to potentially reduce morbidity and surgical overtreatment of screen-detected cancers (13). Clearly, the way conventional VAE is performed histopathological assessment of resection margins is not possible. Achievement of free margins is a corn stone of breast surgical treatment and the if VAE could assure free margins and absence of residual tumor, it would be an important prerogative for its safely use as percutaneous minimal treatment for breast cancer.

3.0 OBJECTIVES
3.1 GENERAL OBJECTIVE
Evaluate the efficiency of vacuum assisted excision associated to percutaneous sampling (´´shaving``) of cavity margins in predicting complete resection of breast cancers smaller than 15mm in a single diagnostic-treatment approach for Category 4 or 5 ACR BI-RADS™ lesions.

3.2 SPECIFIC OBJECTIVES
· Calculate the sensitivity, specificity, accuracy, predictive positive value, negative positive value, false negative rate, and false positive rate of vacuum assisted excision associated to percutaneous sampling (´´shaving``) of cavity margins in predicting complete resection of breast cancers smaller than 15mm in a single diagnostic-treatment approach for Category 4 or 5 ACR BI-RADS™ lesions. 
· Evaluate the cost-effectiveness of up-front vacuum-assisted excision (VAE) for treating breast lesions versus core biopsy and subsequent surgery;
· Evaluate side effects, acceptance, cosmetic results, and experience of patients undergoing vacuum-assisted excision (VAE).


4.0 METHODS
4.1 TYPE OF STUDY AND SAMPLING
		An open intervention study will be conducted with patients with Category 4 or 5 ACR BI-RADS™ breast mammographic or sonographic lesions smaller than 1.5 cm treated at two breast diagnostic centers – Redimama, in Belo Horizonte – MG and Mater Clínicas e Imagens, in Montes Claros - MG. 
		Inclusion criteria will be considered: women with unifocal lesions smaller than 1.5 cm identified by screening or clinical alteration, literate and over 18 years old. Non-inclusion criteria will be considered: multifocal and multicentric lesions, lesions associated with diffuse and extensive microcalcifications, patients with blood dyscrasias or in regular use of anticoagulant drugs and non-agreement to participate in the study. 
			4.2 FLOW CHART
		
	
	Patient with a Category 4B/C or 5 mammographic or sonographic lesions smaller than 1.5 cm
	

	
	
	
	
	

	
	
	
	Patients not included:
• Multifocal/multicentric lesions.
• Tumors associated with extensive microcalcifications.

	
	
	
	

	
	
	
	
	

	
	Imaging examination prior to VAE (MMG/USG)
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	VAE for diagnoses and treatment
 Percutaneous cavity margin shaving.
Clipping the resection cavity.
(Pathological and immunohistochemical evaluation)
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	Imaging examination prior to conventional surgery (MMG/USG)
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	Conventional Surgery
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4.3 STANDARD PROCEDURE FOR VAE AND MARGIN SHAVING
• Needle from 10G to 7G;
• Carry out the number of fragments necessary for the complete resection of the lesion – record the number of fragments in the report;
• After documenting the complete resection of the lesion, perform another round (minimum of 6 to maximum of 12 fragments) and send it in a separate bottle as a shaving for margin evaluation;
• Clip the biopsy site;
• Mammographic confirmation of clip placement;
• Forward to pathological and immunohistochemistry evaluation.
4.4 DATA COLLECTION AND ANALYSIS
	Patients who accept to be part of the study will be presented with an informed consent form and subsequently referred for vacuum-assisted excision (VAE) and margin shaving. After the procedure, a new imaging exam (mammography, ultrasound) will be performed to document the complete excision of the lesion. Subsequently, the patient will be referred for standard surgical treatment, at the discretion of her responsible physicians. The surgical specimen should be radiographed to document the clip resection at the VAE site. The resected material will be sent for pathological and immunohistochemical. All these intervention moments and data will be collected and recorded.
For the analysis of patient satisfaction included in the study, the BREAST-Q questionnaire will be used, a validated tool for outcome measurement for patients who underwent conservative therapy for breast cancer.
For tabulation and data analysis, Excel® 2016 and SPSS® 20.0 software (Statistical Package for the Social Sciences for Windows, Inc, USA) will be used.

	
4.5 MOMENTS OF INTERVENTION
Pre VAE:
• Signing of the Free and Informed Consent Term;
• Application of the clinical variables questionnaire;
• Imaging examination (mammography and ultrasound).
VAE:
•Standard procedure;
• Cavity margin shaving;
• Clipping of the resection bed.
Post VAE:
• Imaging examination (mammography and ultrasound)
• Patient referred for specific surgical treatment;
• Application of the BREAST-Q questionnaire.
4.6 ETHICAL CARE
The project will be presented to the Research Ethics Committee (CEP) of the Centro Universitário FIPMoc, in accordance with the Guidelines and Regulatory Norms for Research Involving Human Beings of the National Health Council, Resolution 466/12, and to the Technical Direction of the involved (Redimama, in Belo Horizonte – MG and Mater Clínicas e Imagens, in Montes Claros – MG).
Prior to inclusion in the study, patients must sign an informed consent form, being informed about the objectives of the study, the risks and benefits, and the procedures to be performed in simple and understandable language (ANNEX 1). It is important to note that the request for vacuum-assisted excision will be performed by the patient's attending physician. Data collection will only begin after approval of the research protocol by the Research Ethics Committee.
The data will be used exclusively for the study, whose information will be used and presented collectively. In this way, it is ensured that no data is referred to a nominal individual, not causing harm to those involved.
4.7 CRITICAL ANALYSIS OF POSSIBLE RISKS AND BENEFITS
The biological risks related to this study are those inherent to minimally invasive procedures in Mastology. The main complications related to percutaneous procedures in Mastology are the formation of hematomas and superficial infections, which occur in less than 9 and 1% of patients respectively (Dahabreh, 2009), complications that are perfectly manageable. All procedures are performed with aseptic techniques and under local anesthesia.
There may also be some embarrassment when answering the questions on the epidemiological variables questionnaire. The identity of the studied population will be preserved and the confidentiality and anonymity of the information identifying the patients will be ensured, however, breach of confidentiality may occur, with this risk being minimal. The medical records and exams recorded in the information systems of Redimama and Mater are all archived in streaming, so that the loss of medical records will not occur. There may be loss of questionnaires answered by patients.
Study patients will benefit from undergoing vacuum excision of their lesions, the gold standard method for diagnosing Category 4 and 5 ACR BI-RADS™ lesions. This type of biopsy and procedure is not available in the Brazilian Public Health System (SUS), and the patients included in the study will have quick access to the best type of biopsy available in the world. It is important to highlight that the average time between the altered mammogram and the diagnostic biopsy in the SUS is approximately 6 months in some locations in Brazil. In addition, many benign or potentially undetermined lesions within Category 4 and 5 ACR BI-RADS™ will be vacuum-treated and solved without the need for diagnostic surgery, thus exempting the public system. Also, the risk of underdiagnosis or misdiagnosis will decrease, since the pathologist will receive a volume of material equivalent to one breast lumpectomy (surgical pieces of vacuum-assisted excisions are equivalent in volume to pieces of lumpectomies). In addition, all patients will have the tumor area clipped, allowing smaller surgeries and less functional and aesthetic sequelae – again, a procedure not available in the Brazilian Public Health System. 
In addition to the factors described above, study patients will have access to gold-standard breast cancer imaging assessment and staging. All patients in the study will have, in addition to pathological analysis, immunohistochemical evaluation of their tumors. Most patients in the Brazilian Public Health System undergo surgical treatment for breast cancer without previous immunohistochemistry results, which is currently inconceivable.
The greatest potential benefit of the study will be the possibility of expanding knowledge about the applicability of percutaneous procedures for the minimally invasive treatment of breast cancer. 
5.0 SCHEDULE
	JANUARY/2022 TO OCTOBER/2022
	
	

	Activities/Month
	Jan
	Fev
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	CEP approval
	
	
	X
	X
	
	
	
	
	
	
	
	

	Literature revision
	
	
	X
	X
	X
	X
	X
	X
	X
	X          
	X
	

	Data collect
	
	
	
	
	X
	X
	X
	X
	
	
	
	

	Database
	
	
	
	
	X
	X
	X
	X
	X
	
	
	

	Data analysis
	
	
	
	
	
	
	X
	X
	X
	X
	
	

	Results
	
	
	
	
	
	
	X
	X
	X
	
	
	

	Report and Paper
	
	
	
	
	
	
	
	
	
	
	X
	X



6.0 BUDGET
	Budget
	USD

	Statics.
	U$$ 2000,00 (BD)

	Direct Costs
	

	 Image exams (Mammograms/Tomosynthesis/Ultrasound/CESM)
Vacuum assisted excision and surgical guiding localization.
	U$$ 76.000,00 (Redimama/ Redimama)

	Material 100 (one hundred) vacuum assisted excision kits and wires for surgical localization.
	ECP0107G
	PROBE / NEEDLE BBIOPSY ENCOR 07G
	100

	ENCLRINSERT07G
	INTRODUCING CATHETER NEEDLE ENCOR LORAD 07G
	100

	DS4001
	VACUUM CASSETTE TUBE
	100

	SCCAN01
	VACUUM RECIPIENT
	100

	SMTEC10G
	SENOMARKER -BREAST CLIP TITANIUM 07G
	100

	LW0107 dualock /47920 ghiatas  
	LW0107 dualock /47920 ghiatas  
	100




	 (BD)

	Pathological analyses. 
	U$$ 9756,00 (BD)

	Publication fee. (Medical Writer)
	 U$$ 2000,00 (Redimama/Redimama)

	TOTAL
	 U$$89.756,00











7.0 EXPECTED PRODUCTS
• Works in annals of events;
• Oral and/or poster presentations at scientific events;
• Scientific articles in indexed journals.
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ANNEXES
ANNEX 1 - TCLE
FREE AND CLARIFIED CONSENT TERM


You are invited to participate, as a volunteer, in a survey. After being clarified about the following information, if you accept to be part of the study, sign at the end of this document, which is in two copies. One of them is yours and the other is of the responsible researcher.

In case of refusal you will not be penalized in any way. In case of doubt related to the research, you can contact Prof. Bertha Andrade Coelho by phone (38) 997302926 or Dr. Henrique Lima Couto (31) 999945973. In case of doubt related to ethical aspects of the research, contact the Research Ethics Committee of Centro Universitário FIPMOC in Montes Claros by phone (38) 32147100 or at Avenida Profa. Ainda Mainartina Paraiso, 80 - Ibituruna, Montes Claros - MG, 39408-007ANEXOS. 

Project Title: VACUUM ASSISTED EXCISION (VAE): A SINGLE-STEP APPROACH TO THE PERCUTANEOUS DIAGNOSIS AND TREATMENT OF EARLY BREAST CANCER


Responsible Researcher: Dr. Henrique Lima Couto and Dr. Bertha Andrade Coelho

You received an ACR BI-RADS™ Category 4 or 5 breast imaging report. For the diagnosis of your injury, your doctor requested vacuum-assisted excision, a method popularly known as mammotomy. In this exam, using a rotary scalpel, after local anesthetic block, several breast fragments are aspirated and collected in a container, through a single incision in the skin. Often the breast lesion is completely resected by this method.

Our study aims to demonstrate the equivalence of mammotomy to the conventional surgical treatment of breast lesions, including malignant ones. Your participation in the research does not imply any modification in what was initially proposed and requested by your attending physician. The most frequent complications related to mammotomy are hematoma formation and breast infections, which is also explained in the consent form that you signed for the procedure.

If necessary, you have time to reflect on your participation, consulting, if necessary, your family members or other people who can help you make a free and informed decision (according to Resolution 466/2012-CNS, IV.I.c).

You will not have any expenses and will not receive any remuneration. We assure you and to his/her companion, when necessary, reimbursement of expenses due to his/her participation in the research, even if not initially foreseen, if necessary, such as transportation and food (according to item IV.3.g of Resolution No. 466 of 2012).

Also assured to you the right to claim compensation and material coverage for damages caused by the research to the research participant (according to CNS Resolution nº 466 of 2012, IV.3.h, IV.4.c and V.7).

We assure you the right to free integral assistance due to direct/indirect and immediate/late damages resulting from participation in the study, for as long as necessary (according to items II.3.1 and II.3.2, of CNS Resolution nº 466 of 2012).

We assure you maintaining the confidentiality and privacy of their participation and data during all phases of the research and later in scientific dissemination (according to item IV.3.e of CNS Resolution No. 466 of 2012).

You can contact the researchers responsible for this research whenever it deems necessary (contacts above).

 After reading and receiving explanations about the research, and having my rights to:

1. receive an answer to any question and clarification about the procedures, risks, benefits and others related to the research;

2. withdraw consent at any time and stop participating in the study;

3. not be identified and the confidentiality of information related to privacy must be maintained.

I declare that I am aware of the above and wish to participate in the research project.


______________, ___ of ______________ of 202_.

Name of subject/or guardian: ________________________________________

Signature:_____________________________________________________________

We ______________, Dr. Henrique Lima Couto and Dr. Bertha Andrade Coelho, declare that I have provided all information regarding the project to the participant and/or responsible.

_________________________________________________________________ Date:___/___/___
Cell number : 38 997302926





ANNEX 2 - CLINICAL DATA SHEET


	BLOCK I
	Demographic and temporality-related data

	1. Date of data collection in the medical record:
	__/__/____

	2. Form number
	

	3. Patient's medical record number
	

	4. Patient Name
	

	5. Type of care: ( ) SUS ( ) Medical insurance.
	If insurance: Which? _____________

	6. Date of Birth
	__/__/____

	7. Gender: Male ( ) Female ( )
	

	8. Resident in BH: Yes ( ) No ( ) 
	If not, which one: _________________

	9. Marital status
	

	10. Color
	

	11. Address:
	Belonging to Zone: Rural __ Urban __

	12. Date of the VAE:
	



 

	BLOCK II

	
1 – Risk Factors


	a. The. H. Personnel:
	Yes
	No

	B. H. Family:
b.1) Breast
b.2) Ovary
	 
Yes
Yes 
	 
No 
No

	c. Precursor Injuries:
	Yes
	No 

	d. Injury Pro. Benign:
	Yes 
	No 

	
2 – Pathology
 


	
PATOLOGIA DA VAE:


	                  a. VAE PATHOLOGY:
                  The. VAE (Date):________________________EC:_______________
                  B. Histology:___________________________________________

	c. Tumor Size: ____cm

	d. Histological Grade: 
	G1 
	G2 
	G3 

	e. In Situ Component: 
	Yes(Tamanho): 
	No 

	f. Lymphovascular Invasion: 
	Yes
	No 

	g.  Affected Margins (Shaving): 
	Yes
	No 

	j. IHQ: 

	ER        EP        Her-2        Ki-67 

	
                  PATHOLOGY OF SURGERY:


	 
a. The Surgery(Date):______________EC:_______________ 
b. Histology:_____________________________________________ 

	d. Tumor Size: ____ cm 

	e. Histological Grade: 
	G1 
	G2 
	G3 

	f. In Situ Component:
	Yes (Tamanho): 
	No 

	g. Lymphovascular Invasion:
	Yes
	No 

	h. Margins Affected:: 
	Yes
	No 

	h. Number of Resected Lymph Nodes: ____ Lymph Nodes

	i. Number of Affected Lymph Nodes:____ Lymph Nodes

	k. IHQ: 

	ER        EP        Her-2        Ki-67 

















ANNEX 3 - DECLARATION OF OWN RESOURCES

STATEMENT OF OWN RESOURCES



We, Dr. Henrique Lima Couto and Dr. Bertha Andrade Coelho, declare for all due purposes that the resources involved in this project will be the responsibility of the researchers, and Centro Universitário FIPMOC is exempt from any commitment to support or financial assistance for this research.

Montes Claros, 26 de Janeiro de 2022. 
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_____________________________________ 
Bertha Andrade Coelho
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