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A single-center study on total mastectomy versus skin-sparing mastectomy in case of pure ductal carcinoma in situ of the breast
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Introduction

Ductal carcinoma in situ (DCIS) accounts for 15% of all breast cancers and generally, the prognosis is good if treated optimally. The standard treatment includes breast conservative surgery along with adjuvant radiotherapy. Skin-sparing mastectomy (SSM) preserves the breast skin envelope but its oncological safety poses a few concerns. Moreover, no DCISspecific studies have compared the local recurrence (LR) rate following total mastectomy (TM) or SSM. We evaluated the LR rate in DCIS patients who underwent either TM or SSM.

INTRODUCTION

Ductal carcinoma in situ (DCIS) is characterised by the proliferation of malignant cells within the galactophoric ducts, without invasion through the basal membrane. DCIS lesions are mostly subclinical, usually discovered by mammography and/or mammary ultrasound performed during breast cancer screening. In 2011, DCIS accounted for 15% of all breast cancers detected, or about 6,500 new cases per year in France [START_REF]Performance de la mammographie dans le dépistage organisé des cancers du sein -Synthèse de l'enquête[END_REF].

Treated optimally, the prognosis for DCIS is very good with an overall survival (OS) rate at 10 years >95% [START_REF]Prise en charge du carcinome canalaire in situ / Questions d'actualité, Recommandations et référentiels[END_REF]. However, when treated conservatively, the recurrence rate for DCIS can reach up to 15% at 10 years, occurring in more than 50% of cases as an invasive carcinoma [START_REF]Prise en charge du carcinome canalaire in situ / Questions d'actualité, Recommandations et référentiels[END_REF]. Although less frequent, recurrences may also occur following initial treatment by mastectomy; a 3% local recurrence (LR) rate at 10 years after total mastectomy (TM) was reported by Stuart et al (3).

The standard treatment for DCIS consists of breast conserving surgery (BCS) associated with adjuvant radiotherapy (RT) of the mammary gland. However, this might not always be feasible resulting in 30% of DCIS cases being treated by mastectomy [START_REF] Cutuli | Carcinomes canalaires in situ (CCIS). Caractéristiques histopathologiques et traitement: analyse de 1 289 cas[END_REF]. Mastectomy is usually recommended in case of extensive lesions in relation to the breast volume, multifocality or multicentricity, and if the patient prefers so [START_REF]Prise en charge du carcinome canalaire in situ / Questions d'actualité, Recommandations et référentiels[END_REF]. In case of mastectomy, there is no indication for complementary adjuvant therapy, in particular no indication for RT. This is favourable for an immediate breast reconstruction (IBR), at the same time as the mastectomy. The first skin-sparing mastectomy (SSM) was described in 1991 by Toth and Lappert (5). This surgical technique preserves the breast skin envelop and the infra-mammary fold. The nipple-areola complex is resected. The aesthetic result in IBR is superior to delayed reconstructions [START_REF] Reefy | Oncological outcome and patient satisfaction with skin-sparing mastectomy and immediate breast reconstruction: a prospective observational study[END_REF][START_REF] Sk | Comparison of psychological aspects and patient satisfaction following breast conserving surgery, simple mastectomy and breast reconstruction[END_REF]. However, concerns persist regarding the oncological safety of SSM. Although there are many studies on SSM, no DCIS-specific studies have compared the rate of local recurrence (LR) following TM and SSM.

The primary aim of this study was to evaluate the LR rate in patients with pure DCIS treated with TM versus SSM. The secondary aims were the evaluation of the rates of loco-regional (LRR) and distant metastasis (DM).

METHODS

Patients

This is a retrospective study on women with pure DCIS of the breast who underwent mastectomy with or without immediate breast reconstruction or secondary reconstruction. All patients treated and operated on at Institut Bergonié, Bordeaux, between January 1990 and December 2010 were included.

The indications of mastectomy were: extensive DCIS or significant extension of DCIS compared to the breast size, multicentric DCIS, positive margins <2 mm after BCS, and the patient's preference.

A history of prior infiltrating breast cancer, previous ipsilateral DCIS, association with microinvasive or invasive carcinoma, prophylactic mastectomy for familial BRCA mutation or for high-risk family history of breast cancer and male gender, were exclusion criteria.

Surgical techniques

All patients treated by mastectomy in Institut Bergonié for DCIS during the described period were considered for inclusion in the study. Women underwent TM or SSM. The nipple-areola complex was not conserved in any patient. No patient had adjuvant therapy.

The surgical technique for TM consisted of the excision of the mammary gland, the skin and the nipple-areola complex by Patey incision. Superficial dissection can proceed in a relatively avascular plane between the skin and the mammary gland: The Cooper's ligaments plane. For deeper dissections, the superficial fascia of the pectoral muscle was shaved. TM was performed when patient declined immediate reconstructive surgery. For SSM, skin and the infra-mammary fold were preserved. In order to able to relieve au IBR. Cutaneous incision was made so as to carry only the nipple-areola complex. The plane of dissection for the excision of the gland was the same as in TM: planes of the Cooper's ligaments and the fascia superfisalis. The thickness of the mastectomy flap should be the same in TM, and as uniform as possible. Immediate reconstruction techniques performed after SSM were the latissimus dorsi myocutaneaous flap and / or the use of breast prosthesis (definitive or expander).

In this comparative study, we defined two groups: total mastectomy with or without delayed reconstructive surgery (the TM group) versus SSM and immediate breast reconstructive surgery (the SSM group).

Stating margin status in the surgical pathology report started in 2007.Prir to that, margin status was only mentioned if it was invaded or close to <1mm and absence of margin status >2 mm was considered save.

Definition of recurrence and follow-up

LR was defined as histologically confirmed in situ or invasive breast carcinoma occurring in the ipsilateral chest wall, subcutaneous tissue or skin. LRR was defined as a recurrence in the drainage areas of the initial lesion i.e. ipsilateral axillary, internal mammary, supra clavicular and infra-clavicular nodes. Other locations of recurrence were classified as distant metastasis (DM).

For OS, all causes of death were considered as events. The participation time was calculated between the date of the first surgery and death occurrence, or date of the last news (censored data). Follow-up was stopped in August, 2016. Monitoring data was retrospectively collected from patients' medical files at Institut Bergonié. For patients who were no longer followed at the institute, data were obtained by a letter to the general practitioner and/or to the gynaecologist of the patient. Missing data were completed from questionnaires sent to the patients. In the absence of answer, death of the patients was ascertained by consulting the National registries.

Statistical analysis

Follow-up was calculated using the reverse Kaplan-Meier method. The Kaplan-Meier method was used for survival assessment, and the log-rank test was used to compare survival between the two groups. Due to the difference in follow-up of the two groups, only the first 10 years are taken in account.

RESULTS

From 1 st January, 1990 to 31 st December, 2010, 499 patients underwent a mastectomy for pure DCIS determined by pre-operative biopsy.

One hundred patients were excluded: 29 due to a previous history of infiltrating ipsilateral or controlateral breast cancer, 18 due to a concomitant invasive or micro-invasive carcinoma in the same breast, three due to a history of prior ipsilateral DCIS, one due to mastectomy refusal, five were men, 42 patients were operated on in another institution, one patient due to massive pulmonary embolism with immediate post-operative death, and one patient due to the lack of follow-up data.

The study population included 399 patients: who were categorized into two groups, 207 in the TM group and 192 in the SSM group. Patient's characteristics at the time of diagnosis are described in Table 1. The mean age was 55.3 years (range, 30-85).

No patient had adjuvant therapy except for one, who benefited from hormonal therapy (Tamoxifen).

After a median follow-up of 12.9 years, 7 patients experienced a recurrence. There were four LR: two each in the TM (0.97%) and SSM (1.04%) groups (Table 2). In the TM group, one of the recurrences occurred 54 months after initial treatment (patient 1) and corresponded to a grade II invasive carcinoma of no special type (NST). The other recurrence (patient 2) occurred 69 months after initial treatment however, we do not its precise histology, as the patient was cared for in another institution for this recurrence.

Regarding the SSM group, both recurrences were grade III invasive carcinoma NST and occurred 48 months and 62 months after the initial surgery (patients 3 and 4), respectively (Table 3). Three patients developed LRR or DM during follow-up (Table 4). One patient, in the SSM group, presented grade II invasive carcinoma NST LRR 84 months after initial surgery (patient 5). Two patients (one in each group) developed DM, 45 months and 188 months later, respectively (patients 6 and 7). These two patients died of metastatic breast cancer. In total, 34 patients died during follow-up, 17 during the first 10 years of follow-up.

Deaths that occurred beyond 10 years were not taken into account in the prognostic analysis.

Of the 17 deaths, one was secondary to the evolution of the patient's initial breast pathology The Kaplan-Meier curve illustrating OS in the TM and the SSM group is shown in Figure 1.

The 10-year survival for TM group was 92.8% [95% CI, 87.9 -95.8], and 96.8% [95% CI, 91.6 -98.8] for the SSM group. There is no statistically significant difference between the two groups regarding OS (log-rank test, p = 0.058).

DISCUSSION

In this series, with a median follow-up of 12.9 years, the LR rate is 0.97% in the TM group, and 1.04 % in the SSM group (p >0.05).

The LR rate after TM is consistent with data available in the literature. Indeed, after an average follow-up of 4.5 to 12 years, the reported LR rate following TM without reconstruction for pure DCIS varies from 0.9% to 3% [START_REF] Kelley | Analyzing the Risk of Recurrence after Mastectomy for DCIS: A New Use for the USC/Van Nuys Prognostic Index[END_REF][START_REF] Chadha | Is There a Role for Postmastectomy Radiation Therapy in Ductal Carcinoma In Situ[END_REF]. There is very little data in the literature regarding the LR rate following SSM in pure DCIS. Available reports show LR rates from 0 to 3.8% after a median follow-up of 36 to 126 months (Table 5). Most of these studies are retrospective studies, with short-term follow-up and an insufficient sample size compared to the frequency of the event (i.e. LR after SSM and IBR for DCIS). To the best of our knowledge, there is no study comparing SM with SSM in patients with pure DCIS in terms of LR and OS. Timbrell et al. [START_REF] Timbrell | Comparison of Local Recurrence After Simple and Skin-Sparing Mastectomy Performed in Patients with Ductal Carcinoma In Situ[END_REF] compared LRR rates following TM and SSM in patients with DCIS. They found that the LRR rate was higher in the SSM group: after a median follow-up of 65 months, LRR rate at 5 years was 0% in the TM group, and 5.9% in the SSM group (p=0.012). However, in this study, 9.5% of the patients (19/199) had DCIS with micro-invasion. If the risk of lymph node invasion in pure DCIS at the time of diagnosis is less than 1% (4) then, the incidence increases if DCIS is associated with micro-invasive foci, ranging from 3-10% [START_REF] Modesto | Carcinome canalaire in situ avec micro-invasion : spécificités anatomopathologiques et implications cliniques[END_REF]. The prognosis of DCIS with micro-invasion is less favourable than that of pure DCIS with an increased risk of invasive LR [START_REF] Modesto | Carcinome canalaire in situ avec micro-invasion : spécificités anatomopathologiques et implications cliniques[END_REF]. Moreover, the primary endpoint of the study of Timbrell et al., was LRR and not LR. With respect to the oncological safety of SSM followed by IBR, it is necessary to only compare LR rates in SSMs and TMs. Indeed, according to Romics et al., LRR appears to be a sequel of the aggressive tumour biology, rather than inadequate surgery [START_REF] Romics | Tenyear follow-up of skin-sparing mastectomy followed by immediate breast reconstruction[END_REF]; whereas the LR rate mirrors only the quality of the SSM oncosurgical technique.

There are no randomized controlled trials on TM versus SSM for pure DCIS. However, this will probably never be accomplished, for feasibility reasons.

The theoretical increase of LR rates in SSM is due to the presence of more residual breast tissue after this procedure as compared to TM. Indeed, whatever the surgical technique, mastectomies leave Residual glandular Breast Tissue (RBT). This is seen more often in SSMs than in TMs, where there might be RBT in the inframammary fold and behind the breast skin (corresponding to the skin flap which is preserved in SSM and would have been excised in TMs). Studies evaluating RBT following TM reported that 25% of patients have microscopic RBT foci which represents <0.2% of the total resected breast volume [START_REF] Jr | Glandular excision in total glandular mastectomy and modified radical mastectomy: a comparison[END_REF]. Regarding SSM, there is little data on RBT and the results of the studies differ with RBTs in 6-59.5% of the patients [START_REF] Dreadin | Risk of Residual Breast Tissue after Skin-Sparing Mastectomy: Risk of Residual Breast Tissue After Skin-Sparing Mastectomy[END_REF][START_REF] Torresan | Evaluation of Residual Glandular Tissue After Skin-Sparing Mastectomies[END_REF]. According to Torresan et al., the presence of RBT is significantly associated with skin flaps thicker than 5 mm [START_REF] Torresan | Evaluation of Residual Glandular Tissue After Skin-Sparing Mastectomies[END_REF]. Of note, leaving a skin flap thickness of less than 5 mm after SSM could decrease blood supply in that area which may result in increased risk of skin necrosis. The presence of RBT could question the safety of SSM. However, the risk of LR is not only associated with the presence of RBT, but also with other DCIS prognostic factors. Furthermore, studies show equivalent rates of local disease control in SSMs compared to TMs for pure DCIS, suggesting no oncologic implications of RBT (table 5).

In our series, the four LRs occurred after a median interval of 4.8 years (range, 4-5.8). This is consistent with data in the literature as seen in the study by Rashtian et al., where in the median interval to recurrence was 3.5 years [START_REF] Rashtian | Close or Positive Margins After Mastectomy for DCIS: Pattern of Relapse and Potential Indications for Radiotherapy[END_REF]. Carlson et al., reported a mean disease-free interval until LR of 4.3 years [START_REF] Carlson | Local Recurrence of Ductal Carcinoma in Situ after Skin-Sparing Mastectomy[END_REF]. Late occurrence of an invasive cancer on the chest wall following mastectomy for pure DCIS has also been described. Chan et al., reported that only one LR occurred at 2 years in 59 patients with DCIS and one invasive carcinoma of the chest wall, 20 years following mastectomy [START_REF] Chan | Is Radiation Indicated in Patients With Ductal Carcinoma In Situ and Close or Positive Mastectomy Margins[END_REF]. They considered this lesion to be a new cancer, arising in RBT, due to the long interval between the new lesion and the first surgery. However, this is only one case-report. Not many reports on late-occurring invasive chest wall lesions (more than 10 years) after mastectomy for pure DCIS have been described, highlighting the importance of a prolonged follow-up. In our cohort, the low number of events does not make it possible to highlight prognostic factors for recurrence. Even though the LR rate in pure DCIS treated with mastectomy is low, many studies have investigated the risk factors for recurrences (invasive in most cases) [START_REF] Barnes | Ductal carcinoma in situ of the breast[END_REF][START_REF] Montgomery | Local Recurrence After Mastectomy for Ductal Carcinoma In Situ[END_REF]. Their aim was to identify a subset of patients who may benefit from a more aggressive treatment. Several studies have shown that young age at diagnosis, close or positive resection margins, and high nuclear grade are associated with an increased risk of LR in patients treated with conservative surgery (with or without RT) [START_REF]Prise en charge du carcinome canalaire in situ / Questions d'actualité, Recommandations et référentiels[END_REF][START_REF] Wang | Tumor characteristics as predictors of local recurrence after treatment of ductal carcinoma in situ: a meta-analysis[END_REF]. However, the impact of these prognostic factors on mastectomy-treated DCIS is less consistent, with contradictory results.

Young age at initial diagnosis has been reported as an independent prognostic factor of LR for patients who underwent BCS, despite being defined differently in various studies (≤40 years, <45 years or 50 years) [START_REF] Tunon-De-Lara | Ductal Carcinoma In Situ of the Breast: Influence of Age on Diagnostic, Therapeutic, and Prognostic Features. Retrospective Study of 812 Patients[END_REF][START_REF] Donker | Breast-Conserving Treatment With or Without Radiotherapy in Ductal Carcinoma In Situ: 15-Year Recurrence Rates and Outcome After a Recurrence, From the EORTC 10853 Randomized Phase III Trial[END_REF][START_REF] Kong | Age at diagnosis predicts local recurrence in women treated with breast-conserving surgery and postoperative radiation therapy for ductal carcinoma in situ: a population-based outcomes analysis[END_REF][START_REF] Van Der Velden | Local Recurrences After Conservative Treatment of Ductal Carcinoma-In-Situ of the Breast Without Radiotherapy: The Effect of Age[END_REF]. We have shown in a previous study that women under 40 years of age with DCIS have a higher risk of LR and a less favourable prognosis than women over 40: relative risk of 1.82 [95% CI, 1.03-3.24] (p=0.041) [START_REF] Tunon-De-Lara | Ductal Carcinoma In Situ of the Breast: Influence of Age on Diagnostic, Therapeutic, and Prognostic Features. Retrospective Study of 812 Patients[END_REF][START_REF] Tunon-De-Lara | Ductal carcinoma in situ of the breast in younger women: A subgroup of patients at high risk[END_REF]. Regarding patients treated with mastectomy, the results of the studies diverge. Owen et al., found an LRR rate at 10 years in 55 patients ≤40 years of 7.5% versus 1.5% in patients aged over 40 years (p = 0.003) [START_REF] Owen | Outcomes in Patients Treated With Mastectomy for Ductal Carcinoma In Situ[END_REF] with DCIS grade I or II and close margins [START_REF] Rashtian | Close or Positive Margins After Mastectomy for DCIS: Pattern of Relapse and Potential Indications for Radiotherapy[END_REF]. However, this result is not significant as other studies have not found an association between high nuclear disease and greater risk of LR or LRR [START_REF] Van Mierlo | No increase of local recurrence rate in breast cancer patients treated with skinsparing mastectomy followed by immediate breast reconstruction[END_REF][START_REF] Greenway | Fifteen-year series of skin-sparing mastectomy for stage 0 to 2 breast cancer[END_REF][START_REF] Owen | Outcomes in Patients Treated With Mastectomy for Ductal Carcinoma In Situ[END_REF][START_REF] Klein | Close or positive resection margins are not associated with an increased risk of chest wall recurrence in women with DCIS treated by mastectomy: a population-based analysis[END_REF]. This contradictory result may correspond to a lack of power due to the fact that these studies are retrospective, single-institution and on a small study sample size. In patients with pure DCIS treated by BCS with or without RT, one of the most significant prognostic factors for LR is the resection margin status [START_REF] Chan | Is Radiation Indicated in Patients With Ductal Carcinoma In Situ and Close or Positive Mastectomy Margins[END_REF]. From this data, one could generalise this to patients treated with mastectomies. However, results of studies on the LR rate based on margins in mastectomy for DCIS are discordant. Indeed, some studies find an increased risk of LR in case of positive or close margins, while others have not shown any differences in LR rate based on margin status (Table 6). These differences may be due to the fact that studies evaluating the impact of margin status on the LR occurrence are difficult to compare as the definition of close margins varies according to the author (from 1-10 mm). In addition, these studies are limited: due to the small number of patients included in the studies, a short follow-up and a low occurrence of events. Rashtian et al., found a LR rate after a median follow-up of 61 months of 16% with positive or close margins less than 2 mm, versus 2% when the margins were between 2-10 mm (p=0.036) [START_REF] Rashtian | Close or Positive Margins After Mastectomy for DCIS: Pattern of Relapse and Potential Indications for Radiotherapy[END_REF]. However, other authors did not find any statistically significant difference in the LR rate based on margin status (Table 6).

In our study, 33 patients had positive or close margins (≤2 mm) and none of these patients experienced LR after a median follow-up of 7.9 years.

The other prognostic factors for LR described in the literature (i.e., necrosis, large tumour size and multifocality) are contradictory, and there is little data about these factors in mastectomies. The 2015 French National Institute of Cancer (INCa) report reminds that lesion size and multifocality must be taken into account as they have an effect on the surgical procedure and accordingly one must adapt the surgical technique to obtain negative margins [START_REF]Prise en charge du carcinome canalaire in situ / Questions d'actualité, Recommandations et référentiels[END_REF]. Some studies have investigated the use of post-mastectomy RT (PMRT) in patients with high LR risk after mastectomy for DCIS. Rashtian et al., suggest that PRMT could be useful in patients with margins ≤2 mm and who have another risk factor such as high nuclear grade, comedo necrosis or age ≤60 years [START_REF] Rashtian | Close or Positive Margins After Mastectomy for DCIS: Pattern of Relapse and Potential Indications for Radiotherapy[END_REF]. Carlson et al., report that re-excision of close mastectomy margins should be performed, if possible, and PMRT should be considered [START_REF] Carlson | Local Recurrence of Ductal Carcinoma in Situ after Skin-Sparing Mastectomy[END_REF].

According to Fitz-Sullivan et al., PMRT is not warranted, except for patients with multiple close or positive margins that cannot be surgically excised [START_REF] Fitzsullivan | Incidence and Consequence of Close Margins in Patients with Ductal Carcinoma-In Situ Treated with Mastectomy: Is Further Therapy Warranted?[END_REF]. Other authors do not warrant PMRT as it would have a limited benefit in view of the low rate of recurrence and due to difficulty in defining a subset of patients with a higher LR risk [START_REF] Chan | Is Radiation Indicated in Patients With Ductal Carcinoma In Situ and Close or Positive Mastectomy Margins[END_REF][START_REF] Klein | Close or positive resection margins are not associated with an increased risk of chest wall recurrence in women with DCIS treated by mastectomy: a population-based analysis[END_REF][START_REF] Childs | Impact of Margin Status on Local Recurrence After Mastectomy for Ductal Carcinoma In Situ[END_REF]. Furthermore, RT has long-term adverse effects, such as second malignancies and coronary artery disease. Hence, it would be preferable to limit its indications, especially in young patients. Additionally, PMRT would affect the aesthetic result in patients with IBR [START_REF] Cordeiro | Irradiation after Immediate Tissue Expander/Implant Breast Reconstruction: Outcomes, Complications, Aesthetic Results, and Satisfaction among 156 Patients: Plastic and Reconstructive Surgery[END_REF][START_REF] El-Nemr | Reconstruction mammaire et irradiation adjuvante des cancers du sein[END_REF].

In France, INCa and the French Society of Senology and Breast Pathology (SFSPM) do not recommend PMRT [START_REF]Prise en charge du carcinome canalaire in situ / Questions d'actualité, Recommandations et référentiels[END_REF]. Similarly, the European Society for Medical Oncology (ESMO) does not recommend RT of the chest wall following mastectomy for DCIS [START_REF] Senkus | Primary breast cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and followup[END_REF].

CONCLUSION

DCIS were treated by mastectomy in 30% of patients and most of them had an immediate reconstructive surgery. SSM is being used by more and more surgeons. However, no results of randomized controlled studies comparing TM and SSM are available to date.

In our study, the LR rate following mastectomy is low, regardless of the surgical technique used, with an excellent OS at 10 years of 94.7%. Furthermore, SSM with IBR allows a better aesthetic result. There is no significant difference between TM and SSM, and oncological safety is guaranteed in both techniques. SSM should therefore be considered in case of mastectomy for DCIS. 

(patient 6 )

 6 . Sixteen out of 17 patients died of another disease other than breast cancer.. No deaths occurred in patients with LR. Thirty-three patients (8.3%) had close or positive margins, ≤2 mm: 8 in the TM group and 25 in the SSM group. Three hundred and sixty-six patients (91.7%) had negative margins >2 mm. Patients with close or positive margins did not receive any additional treatment. No recurrence was observed in patients with a positive margin. . The OS of the entire population at 10 years was 94.7 % [95% CI, 91.6 -96.7].

  . Conversely, Klein et al., and Carlson and et al., have found no statistically significant difference in the LR rate according to age at diagnosis (36, 19). Regarding the nuclear grade, a meta-analysis by Wang and et al., that included 10,526 patients, found a statistically significant increase in LR in the case of high-grade nuclear lesion treated by BCS with or without RT or by mastectomy: with a risk estimate of 1.81 [95% CI, 1.53-2.13] (29). Studies focusing only on mastectomy do not observe this. After 61 months of follow-up, a study of Rashtian et al., found four LRs in 16 patients (25%) with high grade DCIS and close resection margins (<2mm) versus one LR in 12 patients (8%)

Table 1 . Patients' characteristics

 1 

		TM	SSM	All
		n = 207	n = 192	n = 399
	Mean age (years)	59.6 (+/-10.2)	50.6 (+/-9.1)	55.3 (+/-10.7)
	Nuclear grade			
	Low	17 (8.2%)	22 (11.5%)	39 (9.8%)
	Intermediate	39 (18.8%)	47 (24.5%)	86 (21.6%)
	High	93 (44.9%)	110 (57.3%)	203 (50.9%)
	NA	58 (28.0%)	13 (6.8%)	71 (17.8%)
	Margin status			
	≤ 2 mm	8 (3.9%)	25 (13%)	33 (8.3%)
	> 2 mm	199 (96.1%)	167 (87%)	366 (91.7%)
	Hormonal status			
	Genital activity	51 (24.6%)	92 (47.9%)	143 (35.8%)
	Menopause	144 (69.3%)	79 (41.1%)	223 (55.9%)
	NA	12 (5.8%)	21 (10.9%)	33 (8.3%)
	NA: Not available			

Table 2 . Local, loco-regional and distal recurrences according to the initial surgery.

 2 

	Recurrence	TM	SSM
		n = 207	n = 192
	Local	2 (0.97%)	2 (1.04%)
	Loco-regional or Distal	1 (0.48%)	2 (1.04%)
	All	3 (1.45%)	4 (2.08%)

Table 3 . Characteristics of the four local recurrence-cases

 3 

	Patient Age at	Group	DCIS grade Histological size	Margin	Time to	Histology and
		initial			of the initial	status	recurrence	grade of
		diagnosis			lesion (mm)		(months)	recurrence
		(years)						
	1	73	TM	intermediate	12	R0	54	NST grade II
	2	30	SSM	high	110	R0/NA	62	NST grade III
	3	59	SSM	high	Unspecified	R0/NA	48	NST grade III
	4	44	TM	high	35	R0/NA	69	Unknown
	R0 = free margin >2mm					
	NST: Invasive Carcinoma of no special type				

Table 4 . Characteristics of loco-regional and distant recurrences

 4 

	Patient Age at	Group Recurrence DCIS grade	Margin	Time to	Histology and
		diagnosis				status	recurrence	grade of
		(years)					(months)	recurrence
	5	49	SSM	LRR	high	NA	84	NST grade II
	6	72	TM	Distant	high	NA	45	NST
	7	30	SSM	Distant	intermediate	NA	188	NST grade II
	NA: Not Available						

Table 5 . Review of the literature on LR in pure DCIS following SSM

 5 

	Study	Median follow-up	N	LR (%)	LRR and DM(%)
		(months)			
	Reefy and al,	36	25	0	0
	2010				
	Doddi and al,	58	30	0	0
	2011				
	Yi and al, 2011	53	235 stage 0,	0	No specific data on DCIS.
			among them		Of 235 patients with stage 0 : 3
			143 DCIS.		systemic recurrences.
	Romics and al,	119	54	0	DR 1.8 %
	2012				
	Missana and al.,	88	161	NA	LRR 1.9 %
	2013				
	Van Mierlo and	39	40	2,5 %	NA
	al., 2013				
	Fitz-Sullivan	72	810 patients,		
	and al., 2013				

Table 6 . Local recurrence rates according to the status of the resection margins after mastectomy for pure DCIS.

 6 

	Study	Median	Definition of	N = close or	LR in close or	N = all	LR rate in all	p
		follow-	close or	positive	positive margins	study	study	
		up	positive	margins				
					(or LRR if LR		(or LRR if LR	
		(months)	margins					
			(mm)		not available)		not available)	
	Chan et al.,	96	< 5mm	59	LRR = 1.7 %	59	LRR = 1.7 %	
	2011 (26)							
			< 1 mm	19	0 %			
			positive	4	0 %			
	Rashtian et al.,	61	< 10 mm	80		80	7.5 %	
	2008 (25)							
			2.1-10	among 31	2 %			0.036
			< 2 mm	among 49	16 %			
	Carlson et al.,	82.3	≤ 1 mm	19	10.5 %	223	3.3 %	0.32
	2007 (19)							
	Fitz-Sullivan	76	≥ 3	709	LRR = 0.7 %	803	LRR = 1 %	
	et al., 2013							
	(15)		1.1-2.9	35	LRR = 3.6 %			NS
			≤ 1	59	LRR = 5 %			<0.001
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