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	TITLE 
	

	Title 
	1
	Contrast of Mastoscopic and Conventional Axillary Lymph Node Dissection of Breast Cancer Patients: Meta-analysis
	1

	ABSTRACT 
	

	Structured summary 
	2
	Background: The contemporary surgery has reported the safety of mastoscopic axillary lymph node dissection (MALND) for patients with breast cancer. However, its use is still debated due to suspicion of the conventional axillary lymph node dissection (CALND). 

Methods: A systematic search was performed in PubMed, Web of Science, Cochrane Library and CNKI. The Newcastle-Ottawa scale was utilized to conduct quality assessment. The Review Manager software version 5.0 was used for meta-analysis.

Results: Twelve studies involving 2157 patients were included for the meta-analysis. There was no significant difference in the number of lymph node dissection, tumor recurrence rate, axillary drainage, postoperative hospitalization time and tumor size between MALND and CALND (P>0.05). In MALND group, operative time was longer, intraoperative blood loss was less and drainage duration was shorter than those in CALND group (P<0.01). Complication in MALND group was less than in CALND group (P<0.05).

Conclusions: Mastoscopic axillary lymph node dissection is safe and feasible for the treatment of breast cancer including less intraoperative blood loss, shorter drainage duration and lower rate of complications.
	2

	INTRODUCTION 
	

	Rationale 
	3
	Breast cancer (BC) is the most frequently diagnosed female cancer and the leading cause of cancer death among women in most countries (Ferlay et al. 2019). When axillary lymph node metastasis occurs, axillary lymph node dissection is a pivotal procedure during surgical treatment of BC, as well as a key step for evaluation of clinical stages and prognosis in BC patients (Spillane & Brennan 2009). Conventional axillary lymph node dissection (CALND) has an obvious damage to the body, which leaves a large incision scar in the axilla affecting the appearance, and the incidences of various complications are quite high(Seki et al. 2016). At present, the treatment concept of BC has been transformed from "maximum tolerable treatment" to "minimal effective treatment", while improving the survival rate, we emphasize more on improving the quality of life (QOL) of patients (Chengyu et al. 2008; Glechner et al. 2013; Sun et al. 2014), but the trauma and complications of CALND seriously affect the QOL of the patients (Hussien & Spence 2004; Luini et al. 2005). Mastoscopic technique raised in the 1990s, it almost covers all aspects of breast surgery, such as breast conserving surgery, mastectomy, breast reconstruction, sentinel lymph node and axillary lymph node dissection. And the mastoscopic axillary lymph node dissection (MALND) is one of the widely used breast minimally invasive surgeries (Brun et al. 1998; Chengyu et al. 2008; Kuhn et al. 2000).
	2

	Objectives 
	4
	Comparison of mastoscopic and conventional axillary lymph node dissection in 2157 breast cancer patients. To compare the short-term and long-term outcomes of BC patients in MALND and CALND.
	2

	METHODS 
	

	Protocol and registration 
	5
	Cochrane Handbook for Systematic Reviews of Interventions: Cochrane Book Series.
	3

	Eligibility criteria 
	6
	The median follow-up time of our current study is up to 5 years and the number of participants is 2157.
	3

	Information sources 
	7
	PubMed, Cochrane Library, Web of Science, and CNKI.
	3

	Search 
	8
	[Breast Neoplasms (MeSH) OR mammary carcinoma] AND [Mastoscopic axillary lymph node dissection OR Endoscopic axillary lymphadenectomy OR minimal invasive surgery] AND [conventional axillary lymph node dissection OR open axillary lymphadenectomy OR open resection].
	3

	Study selection 
	9
	The initial search yielded 194 potentially relevant articles, of which 53 articles were excluded because of duplicates. Among these 141 articles, 85 articles were excluded on basis of their title or abstract. Further, studies were obtained and reviewed for the remaining 56 studies. An additional 44 articles were excluded for the following reasons: mass of data not available (n=36), full English article not available (n=8). In total, twelve observational studies were obtained.
	3

	Data collection process 
	10
	We extracted basic data from the articles including the first author, geographical region, publication date, study period, number of patients, patient demographics and tumor characteristics. We also extracted important indicators, e.g., number of lymph node dissection, tumor recurrence rate, axillary drainage, postoperative hospitalization time and tumor size, as well as operative time, intraoperative blood loss, complication and drainage duration. Data extraction was performed by two independent reviewers. Disagreements were resolved through discussions by the two reviewers, and when this did not resolve the differences, a third person made the final decision.
	3

	Data items 
	11
	The first author, geographical region, publication date, study period, number of patients, number of lymph node dissection, tumor recurrence rate, axillary drainage, postoperative hospitalization time and tumor size, as well as operative time, intraoperative blood loss, complication and drainage duration.  
	3

	Risk of bias in individual studies 
	12
	All the studies included in this meta-analysis are non-RCTs excluding Luo et al’s, which could lead to substantial selection and observation bias.
	3

	Summary measures 
	13
	For continuous outcomes, we expressed the results using the weighted mean differences (WMDs) with 95% confidence intervals (95% CIs). For dichotomous outcomes, we planned to report results as odds ratios (ORs) with 95% CIs.
	4

	Synthesis of results 
	14
	Review Manager (RevMan) software version 5.0 (The Nordic Cochrane Center, The Cochrane Collaboration,

Copenhagen, 2008) was used for data entry and statistical analysis.
	4
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	Risk of bias across studies 
	15
	Selective reporting within studies.
	6

	Additional analyses 
	16
	To test for publication bias, we used a funnel plot analysis of the studies comparing the overall complication between MALND and CALND. This is a scatter plot of the treatment effects estimated from individual studies plotted on the horizontal axis (OR) against the standard error of the estimate shown on the vertical axis [SE (logOR)]. The graphical funnel plot showed that none of the studies lay outside the 95% CI boundaries, and there was no evidence of publication bias (P=0.862).
	6

	RESULTS 
	

	Study selection 
	17
	Inclusion of this paper was based on the following criteria: (1) the article should include comparative studies of both MALND and CALND for patients with breast cancer; (2) the article should be published as full-text article; (3) the study type of the article should be either randomized controlled trials (RCTs) or observational studies. Studies were excluded from the analysis if (1) studies were abstracts, case reports, reviews, letters, editorials, expert opinions, and technical notes; (2) studies included either other endoscopic auxiliary means instead of full-cavity mirror technology or other types of surgical approaches; (3) it was impossible to extract the complete and appropriate data used for meta-analysis from the published articles.
	4

	Study characteristics 
	18
	A total of 2157 participants: 1097 (50.9%) patients in the MALND group and 1060 (49.1%) patients in the CALND group. They represented an international experience, with data included from 6 different countries or regions (5 in China, 3 in Italy, 1 in Japan, 1 in France, 1 in Germany and 1 in Egypt). According to the NOS, three out of the total studies got six stars, eight articles got seven stars, and one article got eight stars. All studies included were prospective cohort studies. The characteristics and methodological quality assessment scores of the included studies are summarized in Table 1.
	4

	Risk of bias within studies 
	19
	All the studies included in this meta-analysis are non-RCTs excluding Luo et al’s, which could lead to substantial selection and observation bias.
	4

	Results of individual studies 
	20
	Mastoscopic axillary lymph node dissection is safe and feasible for the treatment of breast cancer including less intraoperative blood loss, shorter drainage duration and lower rate of complications.
	4-5

	Synthesis of results 
	21
	There was no significant difference in the number of lymph node dissection, tumor recurrence rate, axillary drainage, postoperative hospitalization time and tumor size between MALND and CALND (P>0.05). In MALND group, operative time was longer, intraoperative blood loss was less and drainage duration was shorter than those in CALND group (P<0.01). Complication in MALND group was less than in CALND group (P<0.05).
	4-5

	Risk of bias across studies 
	22
	Selective reporting within studies.
	6

	Additional analysis 
	23
	To test for publication bias, we used a funnel plot analysis of the studies comparing the overall complication between MALND and CALND. This is a scatter plot of the treatment effects estimated from individual studies plotted on the horizontal axis (OR) against the standard error of the estimate shown on the vertical axis [SE (logOR)]. The graphical funnel plot showed that none of the studies lay outside the 95% CI boundaries, and there was no evidence of publication bias (P=0.862).
	6

	DISCUSSION 
	

	Summary of evidence 
	24
	Twelve studies involving 2157 patients were included for the meta-analysis. There was no significant difference in the number of lymph node dissection, tumor recurrence rate, axillary drainage, postoperative hospitalization time and tumor size between MALND and CALND (P>0.05). In MALND group, operative time was longer, intraoperative blood loss was less and drainage duration was shorter than those in CALND group (P<0.01). Complication in MALND group was less than in CALND group (P<0.05).
	6

	Limitations 
	25
	The overall low quality of the 25 studies included in this meta-analysis influenced the strength of the evidence in this meta-analysis. Because most of the documents included in the literature are not used in the double-blind method, the differences in the expression methods of each observation index are not unified, and some of the indicators of individual studies are transformed, which affects the stability of the results to a certain extent.
	7

	Conclusions 
	26
	The current clinical evidences have revealed that comparing with conventional surgery, mastoscopic axillary lymph node dissection is safer and more feasible for the treatment of breast cancer, including less intraoperative blood loss, shorter drainage duration and lower rate of complications. In future, well-designed RCTs are needed to evaluate the status of MALND for breast cancer.
	7

	FUNDING 
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	27
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