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Abstract

Purpose Endoscopic nipple-sparing mastectomy (E-

NSM) has been reportedly associated with smaller scars

and greater patient satisfaction; however, long-term results

of this procedure have not been made. The purpose of this

retrospective study was to investigate the local recurrence

(LR) rate and factors associated with it after E-NSM and to

examine the oncologic safety of this procedure.

Methods We reviewed the medical records of a total of

421 breasts in 404 patients who underwent E-NSM to in-

vestigate the LR rate and the factors associated with it. The

clinico-pathological features and the treatment and out-

comes of the patients with LRs were also examined.

Results Eleven breasts (2.6 %) in 11 patients presented

with LR as the first site of recurrence after a median fol-

low-up time of 61 months. Among the 11 LRs, 9 patients

presented with LR only, 1 patient exhibited regional lymph

node recurrence, and 1 patient exhibited distant metastasis.

The median time from surgery until LR was 25 months.

Eight LRs developed near the original tumor site. The risk

factors for LR in a multivariate analysis were a younger

age of less than 40 years (p = 0.02), Stage III tumor

(p = 0.01), and an inadequate surgical margin

(p = 0.001). After the treatment, 6 patients had no evi-

dence of disease, 2 patients died from metastatic disease, 2

patients experienced repeat LR, and the remaining patient

who rejected excision exhibited a persistent LR.

Conclusions E-NSM is an oncologically safe procedure

and an acceptable method in selected patients requiring a

mastectomy.

Keywords Local recurrence � Endoscopic surgery �
Nipple-sparing mastectomy � Breast cancer recurrence �
Nipple involvement

Introduction

A nipple-sparing mastectomy (NSM) is a procedure that can

be applied as part of a skin-sparing mastectomy (SSM), in

which the nipple-areola complex is preserved for cosmetic

reasons [1]. The indications for NSM are clinically decided

after considering several risk factors for nipple involve-

ment, including a central tumor location, a large tumor size,

nodal positivity, severe lymph-vascular invasion (LVI), and

multicentricity or multifocality [2–5]. Therefore, NSM

tends to be offered to relatively earlier stage breast cancer

patients. Regarding the oncologic safety of NSM, many

studies have reported a low rate of recurrence. In their

systematic review, Endara et al. [6] reported that local re-

currence (LR) rate was 1.8 % (range, 0–19 %) and that the

distant metastasis rate was 2.2 % (range, 0–44 %) with a

follow-up period ranging from 0.2 to 210 months.

The addition of endoscopy to NSM for patients with

breast cancer was introduced in the early 1990s and is

reportedly associated with smaller scars and greater patient

satisfaction [7–9]. However, few reports on endoscopic

NSM (E-NSM) have been made, and most of these studies

had relatively short follow-up periods and small patient

samples [7–11].

The purpose of this retrospective study was to investi-

gate the LR rate and the factors associated with it after
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E-NSM and to examine the oncologic safety of this

procedure.

Materials and methods

The indications for E-NSM at our institution consist of

breast cancer for which skin, nipple-areola complex, or

muscle involvement is not suspected based on a physical

examination, mammography, or magnetic resonance

imaging (MRI) examination. If a suspicious intraductal

extension was observed near the nipple (as assessed using

MRI), a frozen-section biopsy of the base of the nipple

revealed tumor involvement, or a bloody nipple discharge

was observed, then the major ducts within the nipple were

cored at the time of the operation. If malignant cells in the

cored duct were identified in the final pathological

assessment, the nipple was removed during a second

scheduled surgery. Before undergoing E-NSM, the patients

were thoroughly informed of the possible risks and ad-

vantages related to the preservation of the nipple-areola

complex and the use of an endoscopic technique, and

E-NSM was performed for patients who consented to un-

dergo this procedure.

Surgical procedure

Preoperative markings were made on the skin over the area

of the resection. The level of the nipple was also marked in

the midline of the body with the patient in a standing po-

sition. After induction of general anesthesia, the patient

was placed in the flat supine position with the arm abducted

to 90� (Fig. 1). Video monitors were set on both sides of

the patient. Figure 2 shows the tools used for this surgery.

Sentinel lymph node (SLN) biopsy

When performing the SLN biopsy, it was carried out

using the blue dye and radioisotope method. A small

skin incision was made along the skin crease of the

axilla. Dissection of the subcutaneous tissue was carried

out, down to the lateral border of the pectoralis major

muscle. The stained lymph node was found by following

the blue lymphatic channels, and the SLN was removed

under direct vision. SLN biopsy was also carried out

with gamma probe guidance. If the patient was found to

have a positive sentinel lymph node, a complete axillary

node dissection was performed after extension of the

incision.

Dissection of the reverse side of the breast

The dissection of the fascia off the anterior surfaces of the

pectoralis major muscle was carried out as far as possible

under direct vision. Then, a Vein Retractor (Karl Storz,

Tuttlingen, Germany) was placed into the space, and the

dissection of the pectoralis fascia was continued endo-

scopically by pushing the Vein Retractor along the muscle

fibers or cutting the fascia using Powerstar bipolar scissors

(Johnson & Johnson, NJ, USA) or electrocautery with the

Vein Retractor pulled up to create a sufficient working

space (Fig. 3). Arterial perforators were coagulated as

needed. This process was repeated distally and proximally

until the breast tissue along with the pectoral fascia was

dissected off the major pectoral muscle up to a level below

the clavicle superiorly, up to the inframammary fold infe-

riorly, and to the parasternal line medially. On the lateral

side, the breast was dissected from the serratus fascia under

endoscopic vision.

Create a skin flap

A periareolar semicircular incision was made, and gentle

retraction of the flaps was established with skin hooks. In

cases where nipple coring was indicated, the major ducts

within the nipple were removed. Then, flaps were raised

in the subdermal plane. Mamma retractor/light guide

(FOUR MEDICS, Tokyo, Japan) was used to provide il-

lumination and gentle traction on the skin flaps for ex-

posure. When the dissection of the skin flaps reached the

standard boundaries of the breast, the previously dissected

reverse side of the breast was exposed by cutting the

subcutaneous tissue toward the chest wall in all direc-

tions. The excised breast tissue was pulled out through the

periareolar incision or the axillar incision. The thickness

of the flaps varied with body habitus; however, it was

approximately 5 mm.

Fig. 1 Preoperative markings. The area of the resection (a), the

location of the tumor (b), and the level of the nipple with the patient

in a sitting position (c) are marked
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Tissue expander placement

When performing the immediate reconstruction after

E-NSM, it was carried out using the tissue expander. First,

the pectoralis major muscle was elevated from its lateral

border off of the chest wall. In the inferior aspect, the

pectoralis major muscle was elevated together with the

anterior rectus sheath to a level 1 cm below the con-

tralateral inframammary fold. Then, serratus fascia was

incised along the lateral border of the pectoralis muscle and

elevated with serratus anterior muscle. The expander was

placed in the submuscular pocket, and the lateral border of

the pectoralis major muscle was sutured to the elevated

serratus fascia.

Skin closure

The base of the nipple and the major pectoral muscle were

sutured at the level of the marking made earlier on the

midline of the body. After placement of two closed-suction

drains, the incision was closed.

Between January 2003 and June 2011, E-NSM was

performed for a total of 440 breasts in 423 consecutive

female patients with primary operable breast cancers at

our institution. Of these patients, we excluded 19 pa-

tients from the study because the patients were not

followed for at least 6 months after the operation in 16

patients (3.8 %), and the nipples were removed because

of occult nipple involvement in the cored duct in the

remaining 3 patients (0.7 %). The reasons of nipple

coring in the 3 patients were suspicious findings on MRI

or bloody nipple discharge in 2 patients, and malignant

cells on the base of the nipple in the frozen-section

biopsy in the remaining one patient. The carcinoma re-

main rate in the nipple side in the patients with positive

biopsy result on the base of the nipple in frozen-section

biopsy was 7.1 % (1/14).

Therefore, we reviewed the medical records of a total of

421 breasts in 404 patients who underwent E-NSM to in-

vestigate the LR rate and the factors associated with it. The

clinico-pathological features and the treatment and out-

comes of the patients with LRs were also examined.

Fig. 2 Endoscopic surgical

instruments. (a) Mamma

retractor/light guide,

(b) PowerStar bipolar scissors,
(c) Vein retractor

Fig. 3 The dissection of the pectoralis fascia is performed endo-

scopically using a Vein Retractor
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Table 1 Characteristics of patients undergoing E-NSM and association with LR

Total LR No LR Univariate Multivariate
n=421 n=11 n=410 p value p value

Age 40 years >= 92 6 86
40 years < 329 5 324

Lymph node metasitasis, n 
Negative 333 7 326 NS NS
Positive 88 4 84

TNM stage, n 
0 117 4 113
I 149 2 147
II 141 3 138
III 14 2 12

Histology, n
DCIS 117 4 113
Invasive ductal carcinoma 265 5 260
Invasive lobular carcinoma 20 0 20
Other a 9 0 9
Mucinous carcinoma 10 2 8

Surgical margin, n 
Negative 383 6 377 0.001 0.001
Inadequate 38 5 33

ER status, n 
Negative 71 3 68 NS NS
Positive 333 7 326

HER2neu status, n 
Negative 231 5 226 NS NS
Positive 57 2 55

Nuclear grade
1, 2 253 7 246 NS NS
3 73 1 72

Lymph-vascular invasion
Negative to mild 331 7 324 NS NS
Severe 47 2 45

Chemotherapy, n 
Yes 181 3 178 NS NS
No 240 8 232

Hormonal therapy, n 
Yes 285 6 279 NS NS
No 136 5 131

Radiotherapy, n 
Yes 54 1 53 NS NS
No 367 10 357

E-NSM endoscopic nipple-sparing mastectomy; LR local recurrence; DCIS ductal carcinoma in situ; TNM
tumor, node, metastasis system; ER estrogen receptor; NS  not significant. a Diagnosis include apocrine
carcinoma, medullary carcinoma, matrix-producing carcinoma and spindle cell carcinoma

0.02 0.02

0.05 0.01

0.03 NS
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A local recurrence was defined as cancer recurring on

the chest wall of previously operated breast area, including

muscle, subcutaneous fat, nipple-areola complex, or skin.

An inadequate margin was defined as malignant cells

within 2 mm of a resection margin. Our institutional re-

view board required neither the patients’ approval nor the

patients’ informed consent for a review of their medical

records to be made.

Statistical analysis

For the univariate analysis, the Fisher exact test was used

to assess the association between LR and the patients’

characteristics including age, nodal positivity, stage, the

histological type of the tumors, surgical margin, ER status,

HER2new status, nuclear grade, LVI, chemotherapy, hor-

monal therapy, and radiotherapy. For the multivariate

analysis, a multiple logistic regression was performed to

assess the associations between LR and the variables. For

all the analyses, a p value of \0.05 was considered sta-

tistically significant.

Results

Of the 421 breasts in 404 patients, 14 breasts in 14 patients

(3.5 %) developed distant metastasis, 11 breasts (2.6 %) in

11 patients presented with LR, and 8 breasts (1.9 %) in 8

patients experienced regional lymph node metastasis as the

first site of recurrence after a median follow-up time of

61 months (range, 7.2–139 months). Among the 11 LRs, 9

patients presented with LR only, 1 patient exhibited re-

gional lymph node recurrence, and 1 patient exhibited

distant metastasis.

The characteristics of the patients and the association

with LR are listed in Table 1. The LR rate of patients

under 40 years of age was higher than that of patients over

40 years (6/92, 6.5 % vs. 5/329, 1.5 %, p = 0.02). Of all

421 breasts in 404 patients, the tumors were classified as

Stage 0 in 117 breasts (28 %), Stage I in 149 breasts

(35 %), Stage II in 141 breasts (33 %), and Stage III in 14

breasts (3.3 %). The LR rate of the patients who were

classified as Stage III was higher than that of the other

patients classified as Stage 0, I, or II (2/14, 14 %. vs.

9/398, 2.3 %, p = 0.05). Axillary lymph node dissection

was performed for 117 breasts (28 %) in 117 patients.

Pathologically, the tumor was diagnosed as a ductal car-

cinoma in situ (DCIS) in 117 breasts, invasive ductal

carcinoma in 265 breasts, invasive lobular carcinoma in

20 breasts, mucinous carcinoma in 10 breasts, apocrine

carcinoma in 3 breasts, medullary carcinoma in 2 breasts,

matrix-producing carcinoma in 2 breasts, and spindle cell

carcinoma in 2 breasts. The LR rate of mucinous

carcinoma was higher than that of all the other histo-

logical subtypes (20 %, 2/10, vs. 2.2 %, 9/411, p = 0.03).

In the final pathological assessment, an inadequate margin

was observed in 9 % (38/421) of the E-NSM cases.

Among the 38 breasts in 38 patients with inadequate

margin, radiotherapy was administered for 2 patients,

additional resection was performed for 2 patients, and

remaining 34 patients were followed without additional

treatment. In the two patients who underwent additional

resection, residual carcinoma was not observed in the

specimen. The LR rate of breasts with an inadequate

margin was higher than that of breasts with a negative

margin (13 %, 5/38, vs. 1.6 %, 6/383, p = 0.001). LR did

not occur in the four patients with inadequate margin who

underwent additional treatment.

There were no significant associations between LR and

the lymph node status, ER status, HER2 status, nuclear

grade, LVI, chemotherapy, hormonal therapy, or radio-

therapy. The factors that were associated with LR in a

multivariate analysis were a younger age of less than

40 years (p = 0.02), a Stage III tumor (p = 0.01), and an

inadequate surgical margin (p = 0.001). The clinico-

pathological features of the primary tumors in the patients

with LRs are shown in Table 2.

Among the 11 LRs, 8 LRs developed within the native

skin or subcutaneous tissues adjacent to the primary tumor

site, 2 presented in subcutaneous tissue under the nipple-

areola complex, and the remaining one recurred in the

subcutaneous tissue of the affected side chest at a distinctly

different location from the primary tumor. The clinico-

pathological features of the recurrent tumor and the treat-

ment and outcomes of the patients with LRs are shown in

Table 3. Of the 11 LRs, 9 recurrences (82 %) were detected

by breast self-examination, and the other two (18 %) were

detected by follow-up imaging. The median time from

surgery until LR was 25 months (range, 5–105 months).

The basic treatment for LR was performed by excision or

excision following radiotherapy if not previously adminis-

tered with or without hormonal therapy and/or chemother-

apy when the LR was the only site of disease; however, 2 of

the 9 patients whose LR was the only site of disease rejected

excision. One of these patients underwent hormone therapy,

while the other did not receive any further treatment. One

patient whose LR occurred with a simultaneous axillary

lymph node recurrence underwent excision of the LR and

axillary lymph node followed by chemotherapy, while one

patient whose LR was associated with distant metastasis

underwent chemotherapy without excision.

Of the 11 patients with LR, 2 of the 5 patients who

developed LR within 2 years died from metastatic disease.

Among the other 9 patients who were alive, 6 patients had

no evidence of disease after the treatment for LR, 2 patients

experienced repeat LR, and the remaining patient who

556 Breast Cancer (2016) 23:552–560
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rejected excision and underwent hormonal therapy exhib-

ited a persistent LR. In the 2 patients who experienced

repeat LR, the LRs occurred 19 months after the treatment

for the first LR in one patient, and 7, 27, and 60 months

after the treatment for the first LR in the other. Re-exci-

sions at each time of LR revealed mucinous carcinoma.

During the study period, immediate breast reconstruc-

tion using a tissue expander was performed for only 32

breasts (7.6 %) in 29 patients. Our breast reconstructions

with mammary prosthesis were usually performed

3–5 years after the initial operation (Fig. 4).

Discussion

A number of studies have demonstrated the oncologic

safety of NSM. Although Benediktsson et al. [12] reported

that the frequency of LR was 8.5 % among patients who

Table 2 Clinico-pathological features of primary lesions in patients with LR

Case Age Stage T Axillary

management

Positive

nodes

Histology of the primary

tumor

Surgical

margin

ER/PR/HER2 neu

status

Adjuvant

therapy

1 30 0 Tis SLNB 0 DCIS Negative -/-/NA None

2 40 0 Tis SLNB 0 DCIS Negative ?/?/NA None

3 34 0 Tis SLNB 0 DCIS Inadequate ?/?/NA None

4 40 0 Tis SLNB 0 DCIS Negative ?/NA/NA HT

5 31 I T1 SLNB 0 Mucinous CA Inadequate ?/?/- HT

6 51 I T1 SLNB 0 IDC Negative ?/?/- HT

7 39 II T2 SLNB 0 IDC Negative ?/?/- HT

8 54 II T1 ALND 1 IDC Inadequate ?/?/- HT

9 42 II T2 ALND 5 IDC Negative -/-/? CT and RT

10 49 III T2 ALND 13 IDC Negative -/-/? None

11 41 III T3 ALND 1 Mucinous CA Inadequate ?/?/- CT and HT

LR local recurrence; SLNB sentinel lymph node biopsy; ALND Axillary lymph node dissection; DCIS ductal carcinoma in situ; IDC invasive

ductal carcinoma; CA carcinoma; ER estrogen receptor; PR progesterone recenpor; NA not assessed; HT hormonal therapy; CT chemotherapy;

RT radiotherapy

Table 3 Clinico-pathological features of recurrent lesions and treatment and outcome of patients with LR

Case Time of LR,

month

Detection Histology of LR First recurrent site Treatment Status after LR

1 17 Nipple discharge DCIS Local Ex Alive 33 months with free of disease

2 27 Palpable mass DCIS Local Ex Alive 18 months with free of disease

3 60 Palpable mass IDC Local Ex, RT, and
HT

Alive 7.2 months with free of disease

4 105 Palpable mass Invasive papillary
CA

Local Ex, RT, and
HT

Alive 37 months with free of disease

5 25 Palpable mass Mucinous CA Local Ex, RT, and
HT

Alive 41 months with repeat local
recurrence

6 49 Palpable mass IDC Local and regional lymph
node

Ex and CT Alive 12 months with free of disease

7 23 MRI IDC Local Ex, RT, and
HT

Alive 23 months with free of disease

8 47 Ultrasound NA Local HT Alive 10 months with persistent LR

9 13 Palpable mass NA Local and distant CT Died with synchronous distant metastasis

10 5 Palpable mass NA Local None Died with subsequent distant metastasis

11 12 Palpable mass Mucinous CA Local Ex, RT, and
HT

Alive 84 months with repeat local
recurrence

LR local recurrence; MRI magnetic resonance imaging; DCIS ductal carcinoma in situ; IDC invasive ductal carcinoma; NA not assessed; CA

carcinoma; Ex excision; HT hormonal therapy; CT chemotherapy; RT radiotherapy
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received radiotherapy and 28.4 % among nonirradiated

patients with a mean follow-up period of 156 months, they

suggested that the high LR rate among the nonirradiated

patients was a result of inadequate surgery. In contrast,

many studies have reported that the LR rate after NSM

ranges from 1 to 12 %, with mean follow-up periods

ranging from 10 to 76 months [6].

On the other hand, few reports have discussed the on-

cologic safety of E-NSM. Ito et al. [10] reported no LRs (0/

33) with a mean follow-up period of 51.2 months (range,

16–86 months). Our previous study showed no LRs (0/87)

with a median follow-up period of 52 months (range,

16–80 months) [11]. In the current study, the frequency of

LRs was 2.6 % (11/421) with a median follow-up period of

61 months (range, 7.2–139 months). The relatively high

LR rate in the study might be related to the larger number

of patients and the longer follow-up period. Because the

LR rate of 2.6 % was still comparable to the rate of NSM

studies that did not use endoscopy, E-NSM seems to be a

safe oncologic treatment option for patients with breast

cancer.

Patients with a tumor size of more than 5 cm and/or 4

positive axillary nodes have been identified as having a

high risk for locoregional recurrence after mastectomy;

therefore, subsequent radiotherapy is recommended. Sev-

eral studies have described the significance of other factors

on the risk of LR after a conventional mastectomy in-

cluding an inadequate margin, multicentric disease, a

younger age, a higher stage, severe LVI, a high grade, and

a triple negative subtype [13–15]. Recent reports of SSM

and NSM described the significance of additional factors

including HER2 overexpression, absence of estrogen re-

ceptors, luminal B subtype, and high Ki67 [16–19]. These

reports indicated that tumors with an aggressive biology or

progressive disease tend to be associated with a high risk of

LR. In the current study, Stage III, a younger age

(\40 years), and an inadequate margin were predictors of

LR in a multivariate analysis. A higher stage and a younger

age may represent progressive disease or an aggressive

biology, and in patients with these risk factors, local con-

trol followed by systemic therapy will be important.

However, a randomized trial comparing E-NSM with

conventional mastectomy should be performed to clarify

whether Stage III and younger patients are candidates for

E-NSM.

Compared with a conventional mastectomy, preserva-

tion of the skin envelope is associated with an increased

risk of positive superficial margins, with reported rates

ranging from 8.5 to 43 % [15, 17, 19]. Although Vaughan

et al. [17] reported that the margin status for SSM was not

significantly associated with LR, several studies reported

that inadequate margins were associated with a higher rate

of LR than in patients with an uninvolved margin [15, 19].

In the study, an inadequate margin was also one of the

predictors of LR. To reduce the incidence of LR, careful

preoperative assessment of the tumor extent using imaging

and excision of the subcutaneous tissue, especially that

overlying the primary tumor, by creating a thin skin flap to

ensure adequate margins is important because most LRs

occur in the subcutaneous tissue in the same quadrant as

the initial tumor.

For those patients who exhibit an inadequate margin

after a surgery, additional radiotherapy may be effective

for select patients. Truong et al. [20] recommended ra-

diotherapy for patients with a positive margin plus at least

one of the following factors: an age of 50 years or

younger, a tumor size greater than 2 cm, grade 3 histology,

or LVI. However, complications associated with breast

Fig. 4 a Appearance of the

breast after E-NSM for left

breast cancer. b Breast

reconstruction with mammary

prosthesis was performed

4 years after E-NSM.

Postoperative image 2 years

after reconstruction
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reconstruction, resulting in a poorer cosmetic outcome, are

a concern [21]. Regarding the benefit of an additional re-

section for patients with an inadequate margin, Sheikh

et al. [19] reported that there were no differences between

SSM and a mastectomy with regard to the rate of locore-

gional recurrence after additional tissue was removed at the

site of a positive margin intraoperatively. Cao et al. [22]

obtained additional superficial margin specimens from

above the tumor intraoperatively and found that 20 % of

the SSMs with a positive margin had residual carcinoma. A

predictor of residual carcinoma in their study was extensive

DCIS and thicker additional superficial samples. For the

patients with inadequate margin, re-excision might be

feasible by removing the appropriate soft tissue, skin, or

muscle, if needed, to ensure negative margins.

LR after mastectomy is considered to be a marker of

distant metastasis, which has an impact upon survival.

Several studies have reported 10-year disease-free survival

rates of 7 to 17 % after an initial LR [23]. Haffty et al. [24]

reported that the distant metastasis free rates and long-term

survival rates were lower among patients in whom an LR

developed within 2 years after conventional mastectomy.

Several studies of SSM have shown various rates of distant

metastasis after LR: 0 % (35 months follow-up after LR)

[25], 46 % (30 months) [17], and 77 % (78 months) [26].

On the other hand, a long-term study reported by

Benediktsson et al. [12] showed that the occurrence of LR

after NSM does not significantly affect OS. In the present

study, the rate of distant metastasis after LR was 18 %.

Two of the 5 patients in whom LR occurred within 2 years

died with distant metastasis, whereas the other 6 patients in

whom the LR occurred after 2 years survived without

evidence of distant metastasis. The poorer outcomes of the

patients who suffered an early LR may reflect aggressive

tumor biology. Although the follow-up periods were

relatively short, previous reports and our study indicated

that LR after NSM is not always associated with systemic

relapse or a poor prognosis. One of the reasons might be

that NSM tends to be performed for relatively earlier stage

breast cancer patients who are less likely to experience

distant recurrence.

At our institution, the indications for sparing the nipple

are decided based on a physical examination, mammog-

raphy, and MRI examination without consideration of the

reported risk factors of occult nipple involvement, includ-

ing a central tumor location, a large tumor size, LVI, and

multicentricity or multifocality [2–5]. The two studies that

performed preoperative assessments using MRI reported

occult nipple involvement in 3 and 2.2 %, respectively [11,

27]. In the current study, the rate of occult nipple in-

volvement was also low (0.7 %). The low rate of nipple

involvement shows the usefulness of MRI for selecting

candidates for NSM [28, 29].

Our study had several limitations: first, evidence obtained

from retrospective studies is statistically weak. A random-

ized trial comparing E-NSM with the conventional method

should be performed in a subset of patients who meet the

indications for both techniques to investigate the safety of

E-NSM. Second, the follow-up period was still inadequate.

Additional careful follow-up is needed to ascertain the long-

term results and prognosis of this procedure.

In conclusion, the risk factors for LR after E-NSM were

a younger age of less than 40 years, Stage III tumor, and an

inadequate surgical margin. The LR rate of 2.6 % was

comparable to those of previous studies examining NSM,

indicating the safety of this procedure. According to our

data, E-NSM is an acceptable method for selected patients

requiring a mastectomy.
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