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Abstract

Introduction: In this study we evaluated local recurrence-free survival (LRFS) and
locoregional recurrence-free survival (LRRFS) for women at our institution who
received NSM and SSM as compared to patients receiving traditional non-skin or
nipple sparing mastectomies (TM).
Methods: From 2005 to 2014, women with T1-2, N0, M0 disease who did not
receive radiation were included in the analysis. Patients were separated into one
of three cohorts based on mastectomy type. Kaplan Meier survival estimates were
used to estimate LRFS and LRRFS. Cox proportional hazards analysis was used to
calculate risk factors contributing to these outcomes.
Results: At eight years, LRFS was 95.9% for TM, 100.0% for NSM and 96.8% for
SSM. Log-rank analysis showed no significant difference in LRFS between the 3
groups (p = 0.67). At eight years LRRFS was 94.3% for TM, 92.6% for NSM and
91.4% for SSM with no significant differences seen among these groups (p = 0.51).
In univariate analyses, only T-stage was a significant risk factor for local recurrence
(HR 3.84, 95% CI 1.17 - 12.6, p = 0.03).
Conclusions: For this patient population, SSM and NSM appear to be safe and
equivalent to TM at 8 years of follow up.
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Introduction
Mastectomy has been a mainstay surgical technique
for breast cancer treatment for over a century. Traditionally, the
original surgical technique pioneered by William Halsted included removal of the breast, overlying skin, underlying chest
muscles (including pectoralis major and pectoralis minor), and
lymph nodes of the axilla[1]. In the last 10 - 20 years, mastectomies have become more conservative to preserve both function
and cosmesis[2,3]. Today, pectoralis muscles are rarely removed
and sentinel node procedures are often considered sufficient[4].
Over the last 15 years, techniques to improve cosmetic outcomes
by preserving the skin and nipple overlying the breast have been

pioneered. These techniques include: skin-sparing mastectomy
(SSM) where the breast tissue and the nipple areolar complex
(NAC) are removed but the skin overlying the breast is preserved, and the nipple sparing mastectomy (NSM), where the
skin and NAC are preserved[3,5-8]. Preserving the skin in an SSM
and the preservation of the NAC in the NSM results in better
cosmesis, improved patient satisfaction, and quality of life[3,5,8,9].
Although an increasing number of women are receiving these skin and nipple-conserving therapies, evidence for
these procedures’ oncologic safety is still evolving. Women with
node negative, T1-T2 breast cancers do not routinely receive
post-mastectomy radiation, given the low potential of local or
locoregional recurrence. In women undergoing an SSM or NSM,
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a small amount of breast tissue is likely left behind, potentially
placing these women at a higher risk for a local recurrence[10,11].
The goal of this study was to evaluate local and locoregional recurrence-free survival in women at our institution who received
NSM and SSM compared to patients receiving a traditional nonskin or nipple sparing mastectomy (TM).

Methods
We utilized a tumor registry that included all women
treated for breast cancer within the University of Utah Healthcare system. This registry contains prospectively collected data
over the last four decades, including the use of NSM and SSM.
With Institutional Review Board approval, the data from the registry was analyzed.
Women were identified in the database with breast cancer treated from 2005, the time at which skin-sparing mastectomies became utilized at this institution, until 2014. Only women
who underwent mastectomy and were found to have a primary
tumor < 5 cm and negative lymph nodes were included. Women
who received adjuvant radiation were excluded. For this study,
traditional mastectomy (TM) was defined as any mastectomy
that was not a SSM or NSM. This included: total mastectomy,
modified radical mastectomy, and radical mastectomy. Women
with incomplete staging, metastatic disease, in-situ only histology, and prophylactic mastectomies were excluded from the analysis. Local recurrence (LR) was defined as any recurrence along
the chest wall, and locoregional recurrence (LRR) was defined
as any recurrence along the chest wall or regional draining lymphatics, including cases when LRR was diagnosed concurrently
with a distant metastasis.

Women were grouped into three cohorts: (1) women
who underwent a TM, (2) women who received NSM, and (3)
women who received SSM. Chi-square analyses were employed
for comparisons of categorical variables in the three groups.
Kruskal-Wallis and ANOVA were used for continuous variables.
Two-tailed tests were used for all testing with a p-value of < 0.05
considered significant. Kaplan-Meier tests were used to analyze
our primary endpoints which included local recurrence-free
survival (LRFS) and locoregional recurrence-free survival (LRRFS). Cox proportional hazards models were used to test association of risk factors with LRFS and LRRFS. All statistical
analyses were performed with R, version 3.2.0.

Results
Four hundred seventy patients were identified who
met our inclusion and exclusion criteria. Of these patients, 402
(85.5%) were treated with TM, 31 (6.6%) with nipple-sparing
mastectomy (NSM), and 37 (7.9%) were treated with skin-sparing mastectomy (SSM). Median follow-up for all cohorts was
4.94 years. Median follow-up for individual cohorts were 5 years
for TM, 5 years for NSM and 6 years for SSM. Patient and tumor
characteristics are given in Table 1. Of note, patients receiving
NSM were younger (median age of diagnosis was 48 compared
to 56 for TM and 57 for SSM p = < 0.03). Mean tumor size
tended to be smaller in NSM patients (1.16 cm compared with
1.48 cm for SSM and 1.71 cm for TM, p = 0.03). There were no
significant differences in T-stage, multifocality, lymphovascular
space invasion (LVSI), grade, margin status, race, tobacco usage, use of hormone or chemotherapy, hormone receptor status,
and human epidermal growth factor (HER2) receptor status between the 3 groups (see Table 1).

Table 1: Patient and Tumor Characteristics.			
Variable

TM (n = 402)

NSM (n = 31)

SSM (n = 37)

p-value

Median Age at Dx (25 - 75th percentile)

56 (48-66)

48 (43-55)

57 (48-67)

0.004†

Mean Tumor Size (sd)

1.71 (1.12)

1.16 (0.62)

1.48 (1.10)

0.025††

5 (3.2-7.0)

5 (4.0-6.0)

6 (4.8-8)

< 0.25†

Median Follow-Up Time (25 - 75 percentile )
th

T-Stage (%)

0.09§

T1

291 (72.4)

28 (90.3)

27 (73.0)

T2

111 (27.6)

3 (9.7)

10 (27.0)

No

244 (79.0)

24 (80.0)

29 (78.4)

Yes

65 (21.0)

6 (20.0)

8 (21.6)

Multifocal (%)

0.99

LVSI

0.09

No

227 (87.3)

27 (96.4)

35 (97.2)

Yes

33 (12.7)

1 (3.6)

1 (2.8)

Tumor Grade (%)

0.43

I

83 (22.1)

10 (33.3)

7 (19.4)

II

167 (44.5)

11 (36.7)

20 (55.6)

III

125 (33.3)

9 (30.0)

9 (25.0)

Margin Status (%)

0.07

Negative

162 (60.4)

24 (82.8)

26 (72.2)

Close

79 (29.5)

5 (17.2)

7 (19.4)

Positive

27 (10.1)

0 (0.0)

3 (8.3)

Estrogen Receptor
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No

84 (21.4)

8 (25.8)

6 (16.2)

Yes

125 (78.6)

23 (74.2)

31 (83.8)

Progesterone Receptor

0.52

No

107 (27.6)

8 (25.8)

7 (18.9)

Yes

280 (72.4)

23 (74.2)

30 (81.1)

HER2 Receptor

0.76

No

133 (84.7)

23 (79.3)

29 (82.9)

Yes

24 (15.3)

6 (20.7)

6 (17.1)

No

254 (65.5)

22 (71.0)

24 (66.7)

Yes

134 (34.5)

9 (29.0)

12 (33.3)

Chemotherapy (%)

0.70

Hormone Therapy (%)

0.53

No

153 (38.2)

9 (29.0)

15 (41.7)

Yes

248 (61.8)

22 (71.0)

21 (58.3)

Ethinicity (%)

0.56

White/Caucasian

377 (93.8)

29 (93.5)

33 (89.2)

25 (6.2)

2 (6.5)

4 (10.8)

No

220 (69.8)

24 (85.7)

23 (65.7)

Yes

95 (30.2)

4 (14.3)

12 (34.3)

Other
Tobacco (%)

0.17

Abbreviations: TM: Traditional Mastectomy; NSM: Nipple Sparing Mastectormy; SSM: Skin Sparing Mastectomy
Data in parenthesis are percentages. † Computed from Kruskal-Wallis. †† Computed from ANOVA, § Computed from X2

Among patients treated with TM, ten local recurrences (2.5%) were seen and seventeen locoregional recurrences
(4.2%) occurred. Among patients treated with NSM, no local
recurrences were seen and two locoregional recurrences (6.5%)
occurred. For patients treated with SSM one local recurrence
(2.7%) was seen and four locoregional recurrences (10.8%) occurred over the 8 year follow-up period (Table 2). Of note, none
of the recurrences found in the NSM group occurred in the nipple areolar complex.
Additionally, no difference was seen in overall survival
by log-rank test (p = 0.54).

Five and Eight Year Recurrence Free Survival
At five years, LRFS was 97.4% for TM, 100.0% for
NSM and 96.8% for SSM (Figure 1). At five years, LRRFS was:
96.9% for TM, 92.6% for NSM, and 91.6% for SSM, with no
significant differences seen (p = 0.60) (Figure 2).

Table 2: Recurrences.
TM (%)

NSM (%) SSM (%)

Local Recurrence

0.67 †

No

385 (97.5)

31 (100.0) 36 (97.3)

Yes

10 (2.5)

0 (0.0)

1 (2.7)

Locoregional Recurrence

0.50

No

385 (95.8)

29 (93.5)

33 (89.2)

Yes

17 (4.2)

*2 (6.5)

4 (10.8)

Distant
rence

p-value

Recur-

0.43

No

384 (95.5)

31 (100.0) 36 (97.3)

Yes

18 (4.5)

0 (0.0)

1 (2.7)

Abbreviations: TM: Traditional Mastectomy; NSM: Nipple Sparing
Mastectormy; SSM: Skin Sparing Mastectomy
Number in parentheses is percentages.
†Calculated with Chi-Squared test.
* No LRR within the NSM cohort occurred within the nipple areolar
complex.
Hopkins, Z.H., et al.

Figure 1: Kaplan-Meier curve of local recurrence-free survival. No
significant differences in local recurrence-free survival were seen
between traditional mastectomy (TM), nipple sparing mastectomy
(NSM), or skin sparing mastectomy (SSM).

At eight years, LRFS was 95.9% for TM, 100.0% for
NSM and 96.8% for SSM (Figure 1). The log-rank test shows
no significant differences between these 3 groups (p = 0.67). At
eight years, LRRFS was: 94.3% for TM, 92.6% for NSM, and
91.4% for SSM, again with no significant differences seen (p =
0.51) (Figure 2). When grouping NSM and SSM together, there
was still no difference in LRFS or LRRFS (p = 0.87 and p = 0.10
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respectively). Additionally, there were no differences in eightyear distant recurrence free survival or recurrence free survival
when comparing TM versus SSM/NSM (p = 0.58 and p = 0.26,
respectively).

T2

3.84

1.17 - 12.6

0.03

0.26 - 6.27

0.78

Multifocality
No

1

Yes

1.26

Tumor Grade
I

1

II

0.22

0.05 - 0.90

0.03

III

0.11

0.01 - 0.91

0.04

0.27 - 21.9

0.43

0.30 - 18.71

0.42

0.26 - 6.12

0.77

0.53 - 6.32

0.34

0.17 - 2.01

0.39

0.15 - 6.74

0.73

0.19 - 11.9

0.69

LVSI
No

1

Yes

2.44

ER
No

1

Yes

2.37

PR

Figure 2: Kaplan-Meier curve of locoregional recurrence-free survival.
No significant differences in locoregional recurrence-free survival were
seen between traditional mastectomy (TM), nipple sparing mastectomy
(NSM), or skin sparing mastectomy (SSM).

Univariate Analysis for Local and Locoregional Recurrence-Free Survival
As no local recurrences were observed among women
undergoing NSM, these women were combined with the SSM
cohort for Cox proportional hazards analysis of recurrence-free
survival. In univariate analysis, tumor T-stage was found to be
predictive of LR (HR 3.84, 95% CI 1.17 - 12.6, p = 0.03) and
higher grade was found to be slightly protective (HR 0.22, 95%
CI 0.05 - 0.90, p = 0.03 for grade II and HR 0.11, 95% CI 0.010.91, p = 0.04 for grade III) (Table 3). No risk factor was significantly associated with an increased risk of LRR, although
receipt of hormone therapy was protective (HR 0.36, 95% CI
0.15 - 0.87, p = 0.02) (Table 4). Type of mastectomy was not significantly associated with an increased risk of LR (HR 0.56, 95%
CI 0.07 - 4.41, p = 0.0.59) or LRR (HR 1.77, 95% CI 0.65 - 4.82,
p = 0.27). Missing values in some of the subgroups prevented
estimation of the interaction between T-stage and mastectomy
type for LR. Analysis for interaction of significant variables with
type of mastectomy was performed. No interaction was seen
between receipt of hormone therapy and mastectomy type for
LRR (p = 0.54) and the protective effect of hormone therapy
became non-significant when controlling for mastectomy type
(p = 0.07).

No

1

Yes

1.26

Chemotherapy
No

1

Yes

1.83

Hormone Therapy
No

1

Yes

0.58

Tobacco Usage
No

1

Yes

0.75

Race
White/Caucasian

1

Other

1.52

Abbreviations: TM: Traditional Mastectomy; NSM: Nipple Sparing
Mastectormy; SSM: Skin Sparing Mastectomy
All analyses were univariate. HER2 receptor status and carcinoma margins were not formally tested because no observations were present in
1 or more subgroups.
Table 4: Cox Proportional Hazard Analyses for Locoregional Disease
Free Survival.

Table 3: Cox Proportional Hazard Analyses for Local Disease Free
Survival.

HR (95% CI)

95% CI

P-value

Age at Diagnosis

1.02

0.99 - 1.06

0.14

Tumor Size

1.15

0.88 - 1.50

0.30

0.65 - 4.82

0.27

0.72 - 4.13

0.22

0.26 - 5.19

0.85

Mastectomy Type
TM

1

NSM/SSN

1.77

T-Stage

HR

95% CI

p-value

T1

1

Age at Diagnosis

1.02

0.97 - 1.07

0.42

T2

1.73

Tumor Size

1.26

1.07 - 1.64

0.08

LVSI

Mastectomy Type
TM

1

NSM/SSM

0.57

0.07 - 4.41

0.59
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Yes

1.16
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T-Stage
T1

No

No

1

210

1

Int J Cancer Oncol

|

Volume 4: Issue 2

Comparison of NSM and SSM patience with Conventional Mastectomy
Yes

0.87

0.25-3.07

0.83

Tumor Grade
I

1

II

0.46

0.17-1.23

0.12

III

0.42

0.13-1.28

0.13

Surgical Margins
Negative

1

Close

0.46

0.10-2.12

0.32

Positive

2.15

0.65-7.06

0.21

0.38-3.41

0.81

0.37-2.83

0.98

0.57-3.21

0.50

0.15-0.87

0.02

0.30-2.30

0.71

0.35-6.37

0.59

ER
No

1

Yes

1.15

PR
No

1

Yes

1.02

Chemotherapy
No

1

Yes

1.35

Hormone Therapy
No

1

Yes

0.36

Tobacco Usage
No

1

Yes

0.83

Race
No

1

Yes

1.49

Abbreviations: TM: Traditional Mastectomy; NSM: Nipple Sparing
Mastectormy; SSM: Skin Sparing Mastectomy LVSI: Lymphovascular
Space Invasion; ER: Estrogen Receptors; PR: Progesterone Receptors.
HER2 had no events in one of the subgroups and therefore was not
tested.

Discussion
In this study we set out to compare LR and LRR in
women undergoing SSM and NSM compared to a TM. We specifically wanted to analyze women who were not typical candidates for post-mastectomy radiation therapy. We defined this
population as women with node negative, T1-T2 breast cancers
with no metastasis. We found no increased risk of local or locoregional failure with SSM or NSM compared to TM in this
low risk population. Additionally, we found no decrease in overall survival in patients receiving NSM and SSM compared to
those receiving TM.
While numerous studies exist evaluating the oncological safety of SSM, NSM, and TM, these studies evaluate each
technique in isolation[7,9,12-18] or SSM compared to NSM[2,3,19].
To our knowledge no other studies have compared rates of LR
and LRR among these three surgical techniques with as large a
sample size and duration of follow-up as was assessed in our
study. Of note, NSM and SSM recurrence rates seen among our
patients are similar[2,12,14,19] or lower[15,17,19,20] compared to rates
reported previously. A recent 2015 meta-analysis using patient
information from 19 studies evaluating NSM found the mean
Hopkins, Z.H., et al.

LR rate at a follow-up time of 5 or more years to be 8.2%[15]. A
large Japanese study showed a long term LR rate of 8.2% for
NSM and 7.2% for TM with no significant difference between
the two[21]. Our recurrence rates were similar or lower. However,
some of these studies included patients with stage 0-III disease,
positive nodal status, and/or patients receiving radiation therapy[2,13,14,18,19,20]. Only one other study included only women who
did not receive radiation and reported a 20.8% locoregional recurrence rate in women receiving a NSM. This study included
women with higher risk disease and stage I-III cancers, making
a direct comparison with our study difficult.
In our NSM cohort there were no recurrences in the
nipple areolar complex. This is important as the terminal-duct
lobular units that remain in the conserved nipple areolar complex potentially hold occult cancer remnants[11]. Our study suggests that recurrence in the nipple areolar complex is rare, at
least in women with already low risk disease. More studies are
needed to better establish the risk for local recurrence to the nipple areolar complex.
Our study has limitations. First, as a retrospective study
there may be biases which could not be adequately accounted
for; due to the relatively low recurrence rates observed in our patients, our ability to perform multivariate analyses was limited.
Nevertheless, we did find T-stage to be significantly associated
with LR (HR 3.84, 95% CI 1.17 - 12.6, p = 0.03). Grade was
also significant, but as a protective factor (HR 0.22, 95% CI 0.05
- 0.90, p = 0.03 for grade II and HR 0.11, 95% CI 0.01 - 0.91,
p = 0.04 for grade III). No significant associations were seen
for increased risk of LRR, although receipt of hormone therapy
was significant for being protective against recurrence (HR 0.36,
95% CI 0.15 - 0.87, p = 0.03). Both tumor size and hormone
therapy were similarly found to be significant risk factors in a
large meta-analysis of nipple involvement in NSM[10]. Similar
results were seen for any recurrence[10,11,18]. These studies suggested that tumor location (central or peripheral), tumor size,
multifocality, tumor grade, presence of ductal carcinoma in situ
(DCIS), LVSI, negative estrogen-receptor (ER) status and positive HER2 status were all predictive of recurrence. While our
study did not demonstrate these as being significant it may have
been due to our selection of patients with low risk disease, and
the resultant low number of recurrences. Also, our finding of a
higher grade being protective was unexpected and is contrary to
evidence in the literature[10,11,18]. We suspect that this is the result
of sampling, or an unforeseen confounding and does not represent a true finding. We did not have access to cause of death so
cause-specific survival could not be determined. Finally, since
NSM and SSM are recently developed surgical techniques the
number of patients available for analysis, with up to 8 years of
follow-up, was limited. More studies are needed to better define
the long-term risk of LR and LRR.
This study provides interesting, novel insight regarding
LRR rates in women undergoing NSM and SSM compared to
TM. The goal of the study was to compare rates of LR and LRR
in women not typically considered candidates for post-mastectomy radiotherapy. Importantly, we found no increased risk of
relapse in the skin or nipple sparing procedures as compared to
traditional mastectomy.
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Conclusion

In conclusion, in women with low risk breast cancer
receiving no adjuvant radiation, the 8-year rates of LR or LRR
are similar when comparing TM versus SSM or NSM. For this
early stage population, we found both NSM and SSM to be safe
surgical alternatives to TM with the added benefit of better cosmesis and possible better patient satisfaction. More studies are
needed to identify long-term risk and better identify risk factors
for recurrence.
Conflicts of Interest: All authors report no conflicts of interest.
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