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Abstract

Introduction: Most male breast cancer is treated with Total Mastectomy (TM), despite Nipple-Sparing Mastectomy (NSM) and 
Areolar-Sparing Mastectomy (ASM) being common in women for improved aesthetic outcomes. This study evaluates the indications 
for male NSM and ASM, and oncologic outcomes. 

Methods: A muti-institution retrospective review of male NSM and ASM during 2008-2023 at 5 institutions was performed. 
Indications, tumor characteristics, treatment and outcomes were analyzed. 

Results: 15 males, ages 36-77, underwent 11 NSM and 3 ASM for pTis, pT1-2, pN0-N2, ER+/PR+ invasive ductal carcinoma, 
5/14(36%) HER2 positive of which 3 received neoadjuvant chemotherapy. For BRCA1 mutations, a prophylactic bilateral NSM 
and 1 contralateral NSM resulted in 14 NSM total. Indications for NSM were no clinical nipple involvement (imaging and physical 
exam), and the ability to obtain clear margins. ASM indications were cancer close to the nipple (n=2) and removal for margins, 
or positive sub-nipple biopsy (n=1), allowing for areola preservation away from cancer and closure of areola to create appearance 
of a nipple. All ASM were satisfied with appearance, declining reconstruction. Following NSM, delayed fat grafting in 2/13(15%) 
resulted in excellent appearance. Pathology showed one pCR, pTis, pT1-T2, pN0-N2, largest tumor size 3.2 cm, and clear margins 
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in all. Two patients (14%) with pN1-pN2 received postoperative radiotherapy. No recurrences or contralateral cancers at 5.7 years  
mean follow-up.

Conclusion: NSM and ASM are alternatives to TM for males. In this first reported multi-institution series, the oncologic outcomes 
are excellent, aesthetics appears improved compared to TM, without any local recurrences to date.

Keywords: Male breast cancer surgery, male nipple-sparing 
mastectomy, areola-sparing mastectomy, oncologic outcomes.
Introduction
Male breast cancer is rare, making up roughly 1% of all breast 
cancers diagnosed worldwide, though the United States and global 
incidence appears to be increasing [1-6]. Despite significant 
advances in the medical and surgical treatment of breast cancer in 
the last several years, data regarding the diagnosis and treatment of 
breast cancer in men is mainly extrapolated from studies involving 
women [7,8]. This is due to both the low incidence of breast cancer 
in men, and the historical exclusion of male participation in breast 
cancer clinical trials [9,10]. 
Principles regarding surgical management are generally similar 
between male and female breast cancer patients. However, 
while Breast Conserving Therapy (BCT) has become common 
for women, male breast cancer patients continue to undergo 
mastectomy at a much higher rate when compared to BCT [11-
17]. This is due to the relatively small amount of glandular tissue 
in men compared to women.
The common retro-areolar location of breast cancer in men [18], 
and perhaps due to an assumption that men care less about the 
cosmetic appearance of the breasts compared to women. In a 50 
year single institution review of male breast cancer treatment 
from 1960-2011 by Bratman et al, surgical treatment consisted 
of mastectomy with or without lymph node surgery in 82% (22 
patients), of which all 3 men treated between 1965-1973 underwent 
radical mastectomy, and following that time period through 2011 
the remainder had either modified radical mastectomy or simple 
mastectomy with or without Sentinel Lymph Node Biopsy (SLN); 
four patients (18%) underwent breast conserving surgery with 
lumpectomy beginning in 1986 [7]. Thus, most men with breast 
cancer, due to the common subareolar location, and combined 
with a small breast size, have traditionally been previously treated 
usually with TM or historically more extensive surgery as above 
[7,19]. Since commonly most of the male breast tissue will be 
removed with removal of the cancer and surrounding margin due 
to the small amount of breast tissue present if BCT is performed, 
many males choose mastectomy instead of breast conservation 
treatment with Radiation Therapy (RT). 
Nipple-Sparing Mastectomy (NSM) in women with breast cancer 
is common and considered oncologically safe with achieving 

clear margins and is usually performed with breast reconstruction 
[20-24] due to the excellent cosmetic outcomes and much higher 
patient satisfaction compared to Total Mastectomy (TM) [25-27]. 
However, data regarding the feasibility, approach, and outcomes 
of NSM and Areola-Sparing Mastectomy (ASM) in men is scarce. 
A recent national survey in 2022, by Chichura et al, of the male 
breast cancer patient experience reported many were dissatisfied 
with the post-surgical appearance after TM specifically due to the 
loss of their nipple and scar appearance [19]. This underscores the 
importance of nipple preservation and post-surgical appearance 
to men, and relevant question of whether male breast cancer can 
similarly be treated with NSM or Areolar-Sparing Mastectomy 
(ASM), provided that clear margins are obtained and achieve 
excellent outcomes. 
There is very little literature on NSM in men with breast cancer 
[19,28]. The first case report of a male NSM was published in 
Italy in 2007 [29]. The first case series of male NSM and ASM to 
our knowledge, published in 2024 was a small single institution 
retrospective review of males treated at Stanford from 2015-2021, 
demonstrating the feasibility and excellent clinical outcomes 
associated with NSM and ASM in men, even for subareolar 
breast cancer, with no cancer recurrences at median follow up of 
46 months [28]. That case series contained the first description 
in the literature to our knowledge of a novel technique for male 
ASM described by Karin et al. for subareolar cancer close to the 
nipple or positive sub-nipple biopsy with nipple removal and 
partial areolar sparing; then closure to create an outpouching 
or the areola resembling a nipple [28]. In that study, following 
NSM or ASM all patients reported satisfaction with appearance 
and being comfortable without a shirt in public, without any 
additional breast reconstruction surgery, indicating a substantial 
improvement compared to prior reports of patient dissatisfaction 
with appearance after TM [19,28]. 
The purpose of this first multi-institutional study of male NSM and 
ASM is to evaluate a larger cohort of male breast cancer patients 
from multiple institutions, to assess if similar excellent oncologic 
outcomes and results are confirmed and present an algorithm for 
offering male NSM and ASM as current alternatives to TM.
Methods
We performed a retrospective study based on database and chart 
review of males who underwent NSM or ASM at 4 institutions in 
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the United States: New York Presbyterian-Weill Cornell Medicine, 
Stanford University, Georgetown University, and Providence St. 
Joseph’s Hospital. Institutional Review Board (IRB) approval was 
obtained to collect data and evaluate outcomes. All performed 
procedures and data gathering were conducted according to the 
ethical standards of the institutional research committee and the 
Helsinki declaration. Patients gave consent for photography when 
applicable. 
Patient information was collected from the Electronic Medical 
Record (EMR) at each study site, and additional details were 
added by the attending surgeon when available. Clinical and 
histopathological characteristics were collected including age 
at diagnosis, race/ethnicity, Body Mass Index (BMI) at time 
of diagnosis, presenting symptom, laterality, known germline 
mutations, clinical and pathologic staging, nodal status, grade of 
tumor, Estrogen Receptor (ER) status, Progesterone Receptor (PR) 
status, Human Epidermal Growth Factor 2 (HER2) status, location 
of tumor within the breast, and margin status. Disease-free survival 
was defined as no locoregional or distant recurrences from the 
time of surgery to most recent known follow-up. Negative margins 
were defined as no ink on tumor. Data regarding neoadjuvant 
and adjuvant treatment including chemotherapy, radiation, and 
endocrine therapy was collected and data on cosmetic appearance 
and patient satisfaction data was reported if available. 
Indications for NSM were no clinical nipple involvement 
(imaging and physical exam), the ability to obtain clear margins 
and a negative sub-nipple biopsy which was performed in all 
men undergoing NSM. ASM indications were cancer close to 
or involving the nipple, or sub-nipple biopsy positive for cancer 
necessitating nipple removal, and adequate residual areolar tissue 
away from the cancer to facilitate closure and creation of a pseudo-
nipple (Figures 1,2) [28].

Figure 1: Selection criteria for NSM and/or ASM for male breast 
cancer.

Figure 2: Preoperative, intraoperative, and postoperative photos of male 
ASM with nipple reconstruction. 

A: Preoperative marking of palpable cancer adjacent to nipple, and outer 
elliptical ASM incision and around the base of the nipple medially, since 
palpable cancer extended to medial nipple. Avoidance of incision medial 
to areola for lateral subareolar cancers.

B: Right ASM surgical specimen with complete removal of nipple.

C: Closure by approximating edges of preserved areolar skin first, to create 
nipple appearance with outpouching of areolar skin with interrupted 4-0 
vicryl deep dermal sutures, and 4-0 Prolene interrupted skin suture.

D: ASM initial postoperative photo, showing areolar closure to reconstruct 
appearance of nipple, with prolene suture on reconstructed nipple Final 
pathology clear margins.

E: ASM post-operative photo of same patient at 1 month, showing 
healed appearance of reconstructed nipple from residual areolar skin, and 
avoidance of scar medial to areola creates much better appearance than 
TM. 

Results

Between 2008 and 2023, 15 men underwent 18 mastectomies: 14 
NSM and 4 ASM. The mean age was 56.4 (range 36-77) years. 
Mean BMI was 29.0 (range 22.1-37.5) kg/m2 (Table 1). Most 
patients (12/15, 80%) presented with palpable mass. All patients 
were recommended to have genetic testing and all but one agreed 
to testing. Three patients (21.4%, 3/14,) tested positive for BRCA 
1 or 2 mutations, one patient (7.1%, 1/14,) tested positive for an 
ATM mutation and genetic testing was negative in 71.4% (10/14 
patients). Race/ethnicity was reported in 10 patients demonstrating 
70% (7/10) Caucasian, and 10% (1/10) for each of the following: 
Asian, Hispanic, and African American, and was unknown in the 
remaining 5 patients. Neoadjuvant chemotherapy was given to 3 
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patients who all had HER2 positive cancer, and pathology showed 
one Pathologic Complete Response (pCR). Otherwise, pathology 
showed pTis, pT1-T2, pN0-N2, with largest tumor size 3.2 cm, 
and clear margins in all. Two patients (2/15, 13.3%) with pN1-pN2 
lymph node metastasis received postoperative radiotherapy.

NSM was performed in 78% (14/18 breasts); ASM in 22% (4/18 
breasts) with partial areolar sparing, either due to proximity of tumor 
to the nipple for margins (3 breasts) or for positive intraoperative 
sub-nipple biopsy (1 breast). One cancer case undergoing planned 
NSM required conversion to ASM because of a positive sub-nipple 
biopsy (6.7% of planned NSM), however all the other planned 
NSM were completed in 93% (14/15) which included a negative 
sub-nipple biopsy for cancer cases. Notably, no patients required 
conversion to TM. All final pathologic margins were negative. 
Three patients developed seromas, treated with aspiration in 2 
patients. There were no serious surgical complications including 
no ischemic complications of the skin or nipple. All ASM reported 
being satisfied with appearance, declining any additional nipple 
reconstruction, fat grafting or nipple-areolar tattoo. Following 
NSM, 14% (2/14) underwent delayed fat grafting resulting in 
improved chest wall contour and appearance. 

At mean follow up of 68.1 months (range 18-156 months) there 
were no locoregional or distant recurrences, though one patient 
lost to follow up 3 months after surgery for pT1N0 cancer was 
excluded from follow up data. However, one male, (1/15, 6.6%) 
developed contralateral breast cancer as described below, treated 
with ASM (Figure 2). Treatment, complications, pathologic 
characteristics and recurrence data can be found in Table 2.
Three men were BRCA gene mutation carriers for whom bilateral 
NSM or ASM, were performed. One man with BRCA 2 mutation 
and initial left breast pT2N0 invasive ductal cancer planned 
for NSM had a positive sub-nipple biopsy during surgery and 
was converted to left ASM (patient 2); then 7 years later, had a 
contralateral screening mammogram detected right subareolar 
breast cancer with positive sub-nipple biopsy treated with ASM, 
representing the only contralateral breast cancer in this series 
(contralateral cancer not included in follow up data since under 
3 months) Figure 2. A second man with BRCA 1 gene mutation 
and right breast cancer underwent right NSM with simultaneous 
contralateral prophylactic left NSM (patient 11). A third man 
underwent bilateral prophylactic NSM for his BRCA 1 mutation 
carrier state, bilateral gynecomastia and significant family history 
of male breast cancer in in his father, paternal grandfather and 
paternal uncle (patient 7). 

Patient Age at 
dx BMI Presentation Laterality Genetic mutation Pathologic type ER PR HER2 Pathologic 

stage

1 52 27 Palpable mass Left Declined testing IDC, DCIS + + + T2N0 (IIA)

2a 66 28 Palpable mass Left BRCA 2 IDC, DCIS + - - T2N0 (IIA)

2b 73 28

Screening 
mammogram 
(for BRCA2 + 
previous hx L 
IDC)

Right BRCA 2 IDC + - - T1N0 (IA)

3 64 32 Palpable mass + 
nipple discharge Right Negative IDC, DCIS + + - T1aN0 (IA)

4 47 28 Palpable mass Left ATM IDC + + + ypT0N0

5 43 33 Palpable mass Left Negative DCIS + - N/A TisN0 (0)

6 49 25 Palpable mass Left Negative IDC + + - T1N0 (IA)

7 53 32
Gynecomastia 
+ known BRCA 
mutation

Bilateral 
prophylactic BRCA 1 Benign N/A N/A N/A N/A

8 70 35 Palpable mass Left Negative IDC, DCIS + + + T2N0 (IA)

9 62 27 Palpable mass Left Negative IDC (papillary 
features) + + - T1N0 (IA)

10 51 26 Nipple 
discharge Left Negative IDC + + - T1miN0 

(IA)

11 36 22 Palpable mass Right BRCA 1 IDC + + - T1bN0 (IA)
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12 63 28 Palpable mass Left Negative IDC + + - T1cN2 
(IIIA)

13 64 25 Palpable mass, 
breast pain Left Negative IDC (papillary 

features) + + - T1cN0 (IA)

14 77 38 Unknown Left Negative IDC + + - T1cN0 (IA)

15 49 31 Palpable mass Right Negative IDC + + + T2N1 (2B)

Mean 57 29.33                

Table 1: Clinical and pathologic characteristics of male breast cancer patients undergoing NSM or ASM.

Mean age and BMI excludes patient 13 due to loss to follow-up.

Patient Neoadjuvant 
chemotherapy Surgery Complication Adjuvant therapy Ipsilateral 

recurrence
Contra-lateral 
breast cancer 

Disease-free 
survival to 
date (months)

1 No ASM + SLNB None Chemotherapy + 
endocrine therapy No No 41

2a No ASM + SLNB None Chemotherapy + 
endocrine therapy No Yes 103

2b No NSM converted 
to ASM + SLNB Seroma Pending possible 

endocrine therapy No N/A 18

3 No NSM None Endocrine therapy No No 49

4 Yes NSM None Endocrine therapy No No 116

5 No NSM + SLNB None None No No 94

6 No NSM + SLNB None Endocrine therapy No No 106

7 No Prophylactic B/L 
NSM None N/A N/A N/A 156

8 Yes ASM + SLNB Seroma
Chemotherapy; pending 
possible endocrine 
therapy

No No 25

9 No NSM + SLNB None None No No 32

10 No NSM + SLNB Seroma None No No 119

11 No

NSM + SLNB; 
contralateral 
prophylactic 
NSM

None Endocrine therapy No No 91

12 No NSM + axillary 
dissection

Hypertrophic 
scar

Radiation + endocrine 
therapy No No 16

13 No NSM + SLNB None Endocrine therapy No No

Lost to 
follow up 3 
months after 
surgery *
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14 No NSM + SLNB None Endocrine therapy No No 29

15 Yes NSM + SLNB None Radiation + endocrine 
therapy No No 27

Mean             68.1 *

Table 2: Treatment, complications, and recurrence data of male breast cancer patients undergoing NSM or ASM.

Mean follow-up disease-free survival excludes patient 13 due patient lost to follow-up.

Discussion

This study presents the first multi-institutional case series of NSM 
and ASM in men, with description of clinical and pathologic 
features and outcome data. There were no locoregional recurrences 
or distant metastasis at a mean follow up of 68 (range 18-156) 
months and one contralateral breast cancer. This demonstrates the 
oncologic safety of NSM and ASM for male breast cancer. For 
men with breast cancer who are not candidates for NSM due to 
proximity or involvement of the nipple, ASM was performed with 
clear margins and no evidence of recurrence at mean follow up of 
41.6 (range 7-83) months. 

We have formulated a current algorithm of indications for male 
NSM and ASM (Figure 1) with our proposed surgical management 
of male breast cancer patients which was previously published in 
a smaller single-institution case series [28]. Similar to women 
with breast cancer, men with breast cancer may be candidates for 
BCT if tumor to breast size ratio can accommodate a lumpectomy 
usually combined with RT. As in women, breast conserving 
surgery in men is associated with similar oncologic outcomes 
compared to mastectomy, with reported locoregional recurrence 
rates of 0-17.4% [7,14-17,30,31] though there are no randomized 
clinical trials directly comparing BCT and mastectomy for men. 
This study, with no locoregional recurrences, demonstrates that 
NSM and ASM for male breast cancer are oncologically safe 
alternatives, and comparing favorably to TM and BCT. 

Men with a relatively large cancer to breast size ratio, or those who 
are interested in potentially avoiding adjuvant Radiation Therapy 
(RT), may be better candidates for mastectomy than BCT, and now 
can be offered NSM or ASM for improved appearance compared 
to TM. Moreover, some have questioned the benefit/cost ratio of 
BCT in men, given minimal glandular tissue to preserve, added 
resources required for RT, and difficulty of obtaining necessary 
future mammograms to screen for recurrence [32]. BCT may 
also be a less desirable option for some men due to RT-associated 
alopecia, which can be managed with laser hair removal on the 
contralateral side, however in men with significant chest hair 
that that might not be desirable. Furthermore, male chest hair can 
conceal the scar well from NSM and result in a better appearance, 
a factor that is not a consideration in women selecting for BCT 

or NSM (Figure 3). Due to these factors, and the typically small 
contralateral breast in men, the authors have observed that NSM 
or ASM, provide reasonable symmetry and significantly improved 
appearance and patient satisfaction compared to TM.  Based on 
these multiple considerations and excellent oncologic outcomes in 
this study, NSM or ASM are demonstrated to be good options for 
surgical treatment of males with breast cancer, provided patients 
meet selection criteria as outlined in Figure 1. 

Extrapolating from studies of female breast cancer patients [33-
37] we would expect a higher rate of locoregional recurrence with 
lumpectomy in the absence of RT, although ongoing clinical trials 
such as NRG-BR007 [38] may show that omission of RT is safe in 
certain low-risk patients; this trial is open to both women and men 
with breast cancer. These results may impact the surgical decision 
making for men with breast cancer in the future. Nevertheless, at 
present it appears that most male breast cancer patients, for various 
reasons, undergo mastectomy rather than BCT [17,19]. Thus, it is 
important to offer men the modern mastectomy options of NSM or 
ASM for improved appearance, either without reconstruction or 
with fat grafting for improved chest contour. 

The concept of NSM in women was first introduced in 1962 [39] 
and its practice has gained popularity over the subsequent decades. 
Main concerns for the preservation of the Nipple-Areola Complex 
(NAC) include increased risk of local recurrence and risk of 
ischemia/necrosis of the NAC [20,40-42]. In the last 2 decades 
several large meta-analyses [20-22,24] have reported on the 
oncologic safety of NSM and ASM in women with breast cancer 
and the inclusion criteria for women who are candidates for NSM 
has widely expanded [43]. Currently, NSM is considered a safe 
option for most women whose tumors do not directly involve the 
NAC [23,44]. The absolute contraindication for NSM is direct 
tumor invasion of the nipple, or a positive sub-nipple biopsy 
margin [45-47]. We propose that these same criteria be applied to 
men, so that men would similarly be candidates for possible NSM 
or ASM. 

Data for male breast cancer patients are currently lacking due to 
both rarity of the disease and the fact that breast cancer in men has 
traditionally been treated with TM without significant consideration 
of alternatives [19]. Like their female counterparts, selection 
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criteria for NSM in male breast cancer patients should include no 
involvement of the nipple clinically on physical examination or 
imaging, negative sub-nipple biopsy, and clear microscopic tumor 
margins (no tumor on ink) [23,47]. NSM in males is performed 
in the same manner as females, with removal of all of the breast 
tissue from under the dermis of the nipple and removing the tissue 
directly under the nipple for a sub-nipple biopsy [41,42,47], in 
contrast to subcutaneous mastectomy for men with gynecomastia 
which leaves breast tissue under nipple. Male breast cancer patients 
can be candidates for ASM if the tumor is close to or involving 
the nipple, provided at least a portion of the areola is disease free 
and can be preserved for improved cosmesis and symmetry, and 
the surgical technique in males developed by the senior author 
(MK) was previously described in detail [28]. Figure 2 shows 
preoperative, intraoperative, and postoperative photographs of 
male ASM with partial areolar sparing, which is an option if unable 
to undergo NSM for breast cancer due to proximity to nipple 
or involvement of the nipple. This ASM technique with partial 
areolar sparing and areola closure to reconstruct the appearance of 
a nipple avoids a scar on the medial breast, and usually provides 
improved aesthetics compared to TM (Figure 1, Figure 3). 

Figure 3: Appearance of TM, ASM, or NSM surgical treatment for male 
breast cancer. 

A: Typical appearance following left total mastectomy.

B: Bilateral ASM, for initial left breast cancer, then subsequent right 
breast cancer (following technique of ASM with partial areolar sparing 
and closure described in Figure 2).

C: Right NSM frontal view of preserved nipple with arm raised, and 
radial scar barely visible with chest hair (white arrow). 

D: Right NSM bilateral frontal view with comparison to normal left breast 
(same patient as c).

A sub-nipple biopsy is recommended in men undergoing planned 
NSM, due to the common subareolar location and relative smaller 
breast size compared to women. Similarly, sub-nipple biopsy is 
commonly performed to determine eligibility for NSM in women 
[23]. For NSM in men, sending the sub-nipple biopsy to pathology 
for evaluation during surgery is recommended to provide important 
information intraoperatively to assess for NSM, which resulted in 
one conversion to ASM in this series. Patients should be counseled 
for the possibility of conversion to ASM or TM in the case of 
positive sub-nipple biopsy. This series contains the first report in 
the literature to our knowledge of bilateral ASM for bilateral male 
breast cancer involving the nipple (Figure 3). 

There is a significant body of literature regarding the psychologic 
impact of a breast cancer diagnosis and particularly of mastectomy 
in women. While there is much less written about male psychologic 
stress related to breast cancer diagnosis and treatment, certain 
studies have demonstrated high levels of cancer-specific distress 
in men with breast cancer [48], and when compared to age-
matched controls, poorer life satisfaction [49] and major deficits 
in emotional functioning [50]. The emotional impact of being 
diagnosed with cancer and with being diagnosed with a disease 
traditionally associated with women may be compounded by the 
physical and psychological changes associated with treatment of 
the disease, leading to altered body image and feelings of isolation 
and stigma [51-53]. Men who experience shame associated with 
post-surgical appearance may seek to conceal their scars or be 
hesitant to engage in activities such as swimming where scars 
may be conspicuous [48,54,55]. Concerns about masculinity may 
further hinder emotional expression and discourage patients from 
seeking support [53]. A study of 161 male breast cancer patients 
showed that 23% of participants reported cancer-related distress 
with depressive symptoms being associated with altered body 
image [48]. Similarly, in 2022 the Male WhySurg national survey 
of patient reported outcomes in 63 men undergoing breast cancer 
surgery, reported 98.6% had their nipple removed during surgery 
and 33% reported feeling uncomfortable with their postoperative 
appearance related to feelings of imbalance or asymmetry, scar, 
lack of nipple, or lack of hair on the surgical side [19]. 

Despite these psychological and aesthetic concerns, post-
mastectomy reconstruction is rarely considered or discussed with 
male breast cancer patients [19,56]. Unlike women with breast 
cancer, who are routinely offered plastic surgery referrals, men 
with breast cancer are seldom provided the same opportunity. This 
practice likely stems from the misconception that men with breast 
cancer are less likely to be impacted by the cosmetic outcome 
of breast surgery [57]. In the Male Breast Cancer WhySurg 
study with 485 surgeons responding to the survey about surgical 
options offered to men with breast cancer, only 34% would offer 
NSM regardless of reconstruction and 20.8% routinely offered 
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reconstruction, most commonly fat grafting, while 36.6% do not 
even consider it in their surgical planning [19]. Consequently, 
men with breast cancer often endure distorted chest appearance 
without being offered the option of reconstruction, possibly further 
exacerbating the psychologic burden already being suffered. 

A systematic review of breast reconstruction following male 
mastectomies in 2022 by Deldar, et al, identified five studies and 
29 males undergoing breast reconstruction [56]. Mastectomy 
type reported was radical mastectomy in 34.5%, modified radical 
mastectomy in 17.2% and not reported in the remainder, however, 
no NSM or ASM were reported. Breast reconstruction consisted 
of flap reconstruction in 89% (n=26) including latissimus 
flap, Transverse Rectus Abdominus Muscle (TRAM), or local 
flap, and the remainder had fat grafting (n=1), implant (n=1), 
or wound closure with subsequent Nipple Areolar Complex 
(NAC) reconstruction (n=1); patient satisfaction was recorded 
and although numbers are small, all patients who underwent 
reconstruction reported satisfaction with postoperative appearance 
[57-61]. Interestingly, the patient who underwent fat grafting had 
it performed at the time of mastectomy under the pectoralis fascia, 
then repeat delayed fat grafting and NAC reconstruction from 
groin skin [58]. Also described following mastectomy in men, is 
contralateral liposuction, for symmetry, instead of filling in the 
mastectomy site, combined with NAC reconstruction with a skin 
graft from the groin or scrotum after TM [56,60]. The magnitude 
of the reconstruction performed, and nipple-areolar reconstruction 
described with skin graft, was likely reflective of men previously 
commonly undergoing much more extensive surgery without any 
nipple or areolar preservation.

Integrating plastic and reconstructive surgery consultations is 
an option for men with breast cancer and could potentially offer 
a more comprehensive and supportive care model. Notably, 
however, insurance companies in the United States are mandated 
to cover reconstructive procedures for women undergoing breast 
cancer surgery, yet breast reconstruction is not regularly provided 
to men with breast cancer [19]. In this series, for the men that had 
satisfaction recorded, they reported following NSM or ASM being 
satisfied with their appearance and comfortable without a shirt in 
appropriate sports, swimming, and other settings. Furthermore, 
all ASM patients were offered additional nipple reconstruction or 
breast reconstruction such as fat grafting, for symmetry and all 
declined reconstruction being satisfied with appearance. Delayed 
fat-grafting after male NSM was done in 2 men (14%) following 
NSM, and the surgeon (S.W.) noted excellent appearance after. 
Therefore, it appears that if men desire further reconstruction after 
NSM or ASM, much less extensive procedures such as fat-grafting, 
or contralateral liposuction for symmetry, can successfully 
provide excellent aesthetic appearance, compared to the type of 
reconstruction previously described following total mastectomies. 

The authors have observed significantly improved appearance 
with male NSM or ASM compared to TM in men (Figure 3). 

Post-mastectomy complication rates are rare in the male population. 
A retrospective cohort study of the American College of Surgeons 
National Surgical Quality Improvement Program Database 
(NSQIP) that examined treatment and outcomes of male breast 
cancer patients between 2008 and 2016 showed overall morbidity 
of 4.6% of which most were wound healing complications (overall 
rate of 3.2%) [62]. In the current series we show that NSM and 
ASM are both oncologically safe options with few minor surgical 
complications of seromas, without any major complications and 
no locoregional recurrence was noted, even in the presence of 
node-positive disease. In contrast to reported rates of 4.1-35.9% 
for Nipple Areolar Complex (NAC) or mastectomy flap ischemic 
complications in female NSM [63,64], none of our male NSM 
patients experienced either NAC or mastectomy flap ischemia. 

Regarding guidelines for screening of men at increased risk for 
breast cancer, the National Comprehensive Cancer Network 
(NCCN) recommends annual clinical breast exam as well as 
monthly self-examination in men with pathologic or likely-
pathologic BRCA 1 or 2 mutations starting at age 35 [65]. However, 
even in men with BRCA mutations, routine imaging screening 
is not recommended by NCCN 2024 guidelines. In men with a 
history of breast cancer treated with lumpectomy, the American 
Society of Clinical Oncology (ASCO) recommends offering 
annual ipsilateral mammogram; in men with a history of breast 
cancer AND a high-risk genetic mutation, ASCO recommends 
offering annual contralateral mammogram [66]. Screening breast 
Magnetic Resonance Imaging (MRI) is not routinely recommended 
in men with a history of breast cancer [67]. Men with known 
BRCA gene mutations, particularly BRCA2 mutations, have 
a lifetime risk of breast cancer as high as 8%, approaching the 
lifetime average risk for women of 12%, thus some have proposed 
these men undergo screening mammograms to detect breast 
cancer at earlier stages [68]. We support incorporating the ASCO 
guidelines for contralateral screening mammogram in men with 
BRCA mutations following unilateral mastectomy for breast 
cancer. Perhaps screening mammography should be considered in 
asymptomatic male BRCA genetic mutation carriers, to identify 
cancer at an earlier stage and more likely allow for treatment with 
NSM or ASM. 

In contrast to female BRCA mutation carriers, prophylactic 
bilateral mastectomies in male BRCA mutation carriers are not 
routinely recommended [69], due to the lifetime risk of breast 
cancer as stated above of approximately 8%, which is similar 
to average risk women [68]. In addition, while Contralateral 
Prophylactic Mastectomy (CPM) is often done for women with 
breast cancer, with or without a high-risk genetic mutation, the 
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same is not true of men with breast cancer due to this low risk of 
future contralateral breast cancer. Thus, for men with a high-risk 
genetic mutation, mammogram screening is reasonable to assess 
the contralateral breast, but CPM is not usually recommended. 

The strengths of this study are the multi-institutional dataset 
assessing long term outcomes for male NSM or ASM, a topic 
rarely discussed in the literature, and presenting selection criteria 
that can be applied to men with breast cancer. The weaknesses of 
this study are that it is retrospective, and did not include formal 
patient reported outcomes of aesthetic appearances with NSM 
or ASM compared to TM. Future studies of male breast cancer 
surgical options, including NSM, ASM, TM, and BCT, with patient 
reported outcomes to evaluate surgical appearance, and RT side 
effects with BCT such as alopecia or muscle tightness, in addition 
to oncologic outcomes, would provide further information for 
surgical decision making for male breast cancer patients 

Conclusions

This is the first multi-institutional case series of NSM and ASM 
in men with breast cancer, demonstrating the oncologic safety 
and improved appearance compared to TM. Similar surgical 
oncological principals for female breast cancer should be applied 
to men, and NSM and ASM should be considered acceptable 
surgical options in select male breast cancer patients based on 
the surgical treatment algorithm presented. Nipple and/or areolar 
preservation not only improve the aesthetic appearance compared 
to TM but may also decrease psychologic distress.
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