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A B S T R A C T 

 

Introduction 

 

Breast cancer (BC) is the most encountered malignant tumor in women 

[1]. Risk factors for mammary carcinoma include age, exposition to 

sexual hormones and genetic predisposition [2]. Oncologic risk 

evaluation and familiar/hereditary predisposition to the mammary and 

ovarian cancers represented the fundament of prevention so far, and the 

oncogenetic aims to develop diagnostic, therapeutic and preventive 

measures for subjects at risk [3]. Epidemiological studies have 

established the role of familiarity as a risk factor for breast cancer [4]. 

Some of the genetic mutations have been identified and the related risk 

has precisely been assessed (> 50%) [5]. In familiar type, BC has an 

earlier occurrence age, a more frequent bilaterality, a vertical 

transmission and a higher association with other neoplasia. BRCA1, 

BRCA2, TP53 and PTEN were identified as genes associated to 

hereditary/familiar BC [6]. During the past years, different preventive 

measures have been diffused to reduce morbidity or mortality of 

mammary carcinoma, such as prophylactic surgery in patients with 

positive genetic test, without proven neoplasia. When breast surgery was 

born in 1894, the surgical technique was very invasive. The “radical 

mastectomy”, introduced by William Stewart Halsted, included the 

removal of the entire breast with the skin, the superficial muscular level, 
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the great pectoral and the small pectoral [7]. Patey introduced an 

innovative technique, known as “modified radical mastectomy” (MRM), 

which saved the great pectoral muscle [8].  

 

The request of less invasive surgery techniques, led Madden to modify 

the procedure, introducing the small pectoral preservation [9]. In 

contemporary times, aesthetic results become desirable to improve the 

psychological acceptance of surgery for patients [10]. The saving-skin 

mastectomy (SSM) described in 1991 by Toth and Lappert, allows to 

preserve the cutaneous shell and the native infra-mammary crease (IMC) 

[11]. A meta-analysis carried out in 2010 revealed that SSM and MRM 

shared the same local recurrence rates [12]. The further evolution was 

the nipples-saving mastectomy (NSM), preserving the areola-nipple 

compound; its effectiveness and surgical radicality were long questioned 

because a bigger section of the mammary tissue was preserved. Then, 

when Hinton and co. assessed that NSM reached the same local 

recurrences and survival rates of MRM, the procedure obtained higher 

consensus [13]. Many studies have confirmed that the conservation of 

the NAC represents a safe technique, which doesn’t increase the risk of 

local recurrences [14-16]. The purpose of this work is to provide a 

revision of Literature based on clinical retrospective studies applying the 

NSM procedure and to evaluate results, oncologic safety and surgical 

complications of the latter technique. 

 

 

 

 

Research Methods 

 

Electronic databases, such as PubMed, the Cochrane library and the 

abstract DARE database were checked up to April 2020; the research has 

been conducted by using English key words “Nipple sparing-saving 

mastectomy”, “breast cancer”, “mastectomy for cancer”. References of 

the more relevant articles were manually searched. The last research was 

concluded on April 15, 2020. The search was carried out by two Authors 

SP, GG and the obtained results were discussed with the senior Author 

NP. The inclusion criteria of the study comprised the report of patients 

affected by breast cancer undergoing NSM; as well as a case series 

regarding patients undergoing surgery for preventive treatment. The 

paper’s language was not a choice criterion. All studies that failed to 

fulfil the established inclusion criteria and were about different surgical 

techniques apart from NSM or performed for benign diseases were 

excluded by the study. 

 

Results 

 

From the research performed, 12 articles have been selected for this 

work, for a total amount of 2859 patients and 3849 NSM, 772 proven 

procedures of oncologic prophylaxis related to the studies [17-28]. The 

average follow-up varies from 18 to 79 months (Table 1). Most common 

post-surgery complications were hematoma, occurring in 14.7% of 

patients of a series, capsular contractures, necrosis [19]. Higher local 

recurrence ranged from 1-7.3%, [18, 27]. Other complications registered 

have been summarized in (Table 2). 

Table 1: Characteristics of the 12 selected articles. 

Reference Publication year Patients NSM performed Average age, (range) Average follow-up in months  

Grobmyer et al. [17] 2018 136 272 41 (20-67) 53 

Radovanovic et al. [18] 2018 435 441 49 (25-75) 79 

Dull et al. [19] 2017 110 197 44 (20-77) Nr 

Shimo et al. [20] 2016 413 425 Nr 47 

Moo et al. [21] 2016 413 721 Nr 32 

Manning et al. [22] 2015 89 177 40 26 

Yao et al. [23] 2014 201 397 Nr 33 

Voltura et al. [24] 2008 36 51 Nr 18 

Crowe et al. [ 25] 2008 110 149 43 (20-72) Nr 

Petit et al. [26] 2007 749 773 46 (20-73) 18 

Sacchini et al. [27] 2006 123 192 45(22-70) 25 

Crowe et al. [28] 2004 44 54 43 (29-72) Nr 

Nr: Not reported. 

 

Table 2: Most encountered complications: the results are shown as number of NSM performed or number of patients. The values in parenthesis refer to the 

percentage values. 

Reference Complications Number, (%) 

Grobmyer et al. [17] Nr Nr 

Radovanovic et al. [18] Capsular contracture 

Infection 

Seroma 

Mayor cutaneous necrosis 

Minor cutaneous necrosis 

Hematoma 

Epidermolysis 

NAC necrosis 

Local recurrences 

33/441 (7,5) 

15/441 (3,4) 

13/441 (2,9) 

12/441 (2,7) 

11/441 (2,5) 

3/441 (0,7) 

2/441 (0,5) 

1/441 (0,2) 

32/441 (7,3) 
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Dull et al. [19] Necrosis 

Infections 

Hematoma 

Pulmonary edema 

Seroma 

12/34 (35,3) 

11/34 (32,3) 

5/34 (14,7) 

2/34 (5,9) 

1/34 (2,9) 

Shimo et al. [20] Necrosis 

Local recurrences 

6/425 (1,4) 

25/425 (5,8) 

Moo et al. [21] Local recurrences 

Distant recurrences 

Local and distant recurrences 

8/368 (2,2) 

9/368 (2,4) 

6/368 (1,6) 

Manning et al. [22] Necrosis 

Infection 

Hematoma 

13/177 (7,3) 

4/177 (4,0) 

3/177 (1,7) 

Yao et al. [23] Necrosis 

NAC loss 

10/397 (2,5) 

7/397 (1,8) 

Voltura et al. [24] Local recurrences 2/36 (5,5) 

Crowe et al. [25] NAC partial loss 

Infection 

2/110 (1,8) 

1/110 (0,9) 

Petit et al. [26] NAC total necrosis 

Partial necrosis 

Infections 

Local recurrences 

26/773 (3,4) 

49/773 (6,3) 

13/773 (1,7) 

12/773 (1,5) 

Sacchini et al. [27] Necrosis 

Local recurrence 

22/192 (11,4) 

2/192 (1,0) 

Crowe et al. [28] Nr Nr 

Nr: Not reported; NAC: Areola-Nipple Compound. 

 

Discussion 

 

Radical mastectomy represented the Gold standard treatment for BC for 

over a century. It led to the complete bosom removal, generating 

psychologic discomfort to the patient who felt disfigured. This 

technique’s aim was the total eradication of the local disease when it has 

been discovered in advanced phases [7]. The nipples-saving mastectomy 

(NSM) has been associated to a better aesthetic result and to a decrease 

in the risk of developing BC [29]. Many studies performed in 2014 have 

recorded the probabilities to develop BC after NSM to 12,4% [1]. 

Patients’ oncologic risk evaluation is composed by genetic tests, as the 

BRCA1 and BRCA2 mutations, involved in about 20% of familiar BC 

[30]. The alteration of these genes leads to uncontrolled cellular 

proliferation [31]. The estimated average cumulative risk of BC at the 

age of 70 is 57-65% in patients with BRCA1 mutations and 45-49% in 

BRCA2 alteration [32-35]. Another mutation gene is related to BC risk: 

p53, which applies in 50% of all kinds of cancer. Before undergoing 

mastectomy, accurate screening and selection phases are carried out. 

Contraindications to the NSM are neoplastic involvement of the nipple 

and tumor-nipple distance (TND) less than of 2,0 cm in NAC-negative 

tumors [36]. A recent study demonstrated that a tumor bigger than 2 cm 

results in a higher risk of nipple involvement [37]. 

 

I Choice of the Patient 

 

Grobmyer et al. performed a review on NSM procedures, as a preventive 

surgery in 136 patients (135 women and 1 man) from 2001 to 2007 [17]. 

104 patients presented genetic mutations; the BRCA1 in 62 patients, 

BRCA2 in 35 patients, PTEN in 2 patients, TP53 in 3 patients, ATM in 

2 patients. Active smokers, people with big sizes of the bosom and ptosis 

were. Dull and co-workers, analysed NSM procedures performed from 

2008 to 2014, in patients with tumor-nipple distance higher than 2 cm 

[19]. Manning and co-workers enrolled carriers of BRCA1 mutation, 

with a tumor-nipple distance higher than 1 cm [22]. Patients with a big 

size of the bosom, mammary ptosis and smokers were excluded. Also, 

Yao and co-workers observed patients with BRCA1 (125 patients) and 

BRCA2 mutation (76 patients) [23]. Crowe and co-workers evaluated 

110 patients, excluding tumors bigger than 3,5 cm or people with clinical 

involvement in the axillary node, centrally placed tumors and 

inflammatory mammary carcinoma, as well as those with neoplastic 

involvement of the nipple and those subjected to pre-surgery 

chemotherapy [25, 28]. Petit and Veronesi evaluated the results of 773 

NSMs performed on 749 patients from 2002 to 2007; they excluded 98 

cases because they did not respect the requested standards [26]. The 

inclusion criteria were BC at least 1 cm outside the margins of the areola, 

absence of nipple retraction, bloody discharge and/or micro-

calcifications in the areolar zone. The remaining articles did not include 

the analysis of the characteristics of the patients but the decision of 

submitting patients to NSM procedure was carefully evaluated and 

indicated to preserve patients’ health and safety. 

 

II Surgical Technique 

 

Different surgical techniques were evaluated. Dull used three different 

incisions: on a total of 197 NSM of his series, 27 have been conducted 

with a peri-areolar approach, 71 through lateral incision and 99 using an 

incision in the infra-mammary groove [19]. There were no significant 

differences on post-surgery complications. Moreover, in 106 (53,8%) 

patients underwent to tissue-expander reconstructive technique, while 91 

patients (46,2%) underwent a direct reconstruction implant. There were 
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no differences in the complication rates between the two groups of 

patients, 16,9% and 17,6% respectively. Also, Manning et al. performed 

reconstruction with tissue-expander in 80/89 patients, confirming the 

USA trend to prefer the expander reconstruction [22, 38]. In Voltura et 

al., the incision, for all the 51 NSM observed, was the lateral one [24]. 

Voltura and Crowe did not report the related rates, while, in a previous 

work, Crowe differentiated the choice of the incision: in surgical 

prophylaxis procedures, an oblique incision in the external upper 

quadrant was performed, while in NSM for carcinoma, a lateral incision 

was realized [25, 28]. These results are comparable to previous 

investigations; in a retrospective review based on 500 NSM, the 

complication rate was 21,1% in circumareolar incision cases and 8,5% 

in infra-mammary incision [39]. In a meta-analysis of 48 studies 

published between 1970 and 2013, the nipple necrosis rate was similar 

in both the groups: the circumareolar incision produced a rate of 17,81%, 

while the lateral and infra-mammary incisions had a necrosis rate of 8,83 

and 9,09% respectively [40]. The infra-mammary incision appears to be 

the most reliable in terms of future complications. 

 

III Most Encountered Complications 

 

The most encountered complications in the 12 selected studies were 

tissue necrosis, followed by infections, although each study reported 

different percentages (Table 2). Radovanovic analysed early and late 

post-surgery complications in 64 procedures (14.51%) [18]. 22/26 

ischaemic complications received a conservative treatment, and 4 

patients requested the surgical removal of the necrotic skin. 11 patients 

(2,5%) needed the prosthesis explants. 68 patients (15,6%) developed 

remote metastasis and 53 (12,2%) deceased during the follow-up period 

of time. The smoking habit affected the good trend of the treatment: 

smokers developed complications more than no-smokers [19]. 4 smoker 

patients in Dull’s series developed bilateral complications for infections 

and nipple necrosis. The remaining studies shown complications rate 

ranging between 12-18%, consistent with the studies available in 

literature.  

 

IV Patients Satisfaction 

 

Most studies didn’t report on aesthetic results. The only ones examining 

the cosmetic results and patient’s satisfaction were the studies conducted 

by Petit, Veronesi et al. and the one conducted by Voltura et al. [24, 26]. 

In the first paper, the cosmetic results were evaluated with a survey, with 

a rating from 1 to 10 and 159 patients were examined. The overall result 

of patients’ satisfaction for symmetry, coloration and sensibility of NAC 

was 8/10. No patients regretted to have undergone a reconstructive 

surgery and 91,5% agreed that the mutilation was reduced after 

preserving the NAC. In addition, 93% of the women referred that the 

conservation of the nipple helped the psychological facing of the disease, 

and only 1,6% expressed total dissatisfaction. In Voltura and co-workers 

series, only 36 patients out of 38 submitted to NSM participated to the 

survey: 22/36 (61,1%) thought that the cosmetic results obtained were 

‘excellent’, 10/36 (27,8%) evaluated as ‘good’ the results obtained, 

while 2 patients (5,5%) were not satisfied of the result and have 

estimated that the cosmetic look was poor. The overall satisfaction of 

patients submitted to NSM was very high; but only 2 of the studies 

selected for allowed to perform analysis on this matter. Further scientific 

investigation are needed in order to expand the study. 

V Oncologic Safety 

 

The main endpoint of this review was to evaluate the effectiveness of the 

NSM in terms of oncologic safety and cosmetic results through the study 

of clinical cases and written reviews. The analysis revealed that the NSM 

procedures performed for prophylactic purpose on specific subjects 

highlighted absence of the involvement of the NAC; while low rates of 

tumor recurrences have been detected in all the studies. Out of 12 articles 

consulted, 1 was a study about prophylactic NSM procedures only, so it 

was not included in the analysis of tumor recurrences after treatment of 

the mammary carcinoma [17]. The data have been included in the (Table 

3). 

 

Table 3: Number of removal of the nipple-areola compound (NAC) and 

related percentages. 

Reference Nr of removal 

NAC /NSM 

% tumoral 

recurrences 

Grobmyer et al. [17] / / 

Radovanovic et al. [18] 24/441  5,4 

Dull et al. [19] 1/73  1,4 

Shimo et al. [20] 10/425  2,3 

Moo et al. [21] 1/368  0,3 

Manning et al. [22] 8/177 4,5 

Yao et al. [23] 3/51 5,9 

Voltura et al. [24] 2/34 5,9 

Crowe et al. [25] 9/86 10,5 

Petit et al. [26] 2/773 0,3 

Sacchini et al. [27] 0 0 

Crowe et al. [28] 6/37 16,2 

 

Inside the cohorts of cases of breast cancer, the different phases of the 

disease and the duration of the follow-ups challenged the analysis; the 

lowest percentages in particular, were very likely influenced by the short 

follow-up periods, even if a follow-up of about 28 months was proven 

to be the period at highest risk of local recurrence [41]. Nevertheless, the 

analysis showed a percentage of tumor recurrences chargeable to the 

NAC of less than 17%; finally, it seems that the NSM is a feasible 

procedure with acceptable rates of local recurrences without 

compromising the short-term oncologic safety.  

 

Conclusion 

 

According to the collected data, NSM does not seem to increase the risk 

of developing breast cancer; even if the evaluated follow-ups do not 

allow to verify the long-term action. The NSM procedure seems to be 

particularly suitable as a prophylactic surgical option on carefully 

selected patients at high risk. The scientific research should expand the 

studies with further clinical cases; but, at the moment, the low risk of 

local recurrences chargeable to the NAC strengthens the oncologic 

safety of the procedure. The NAC conservation allows to obtain 

excellent aesthetic results, helping the psychological facing aspect of the 

disease, but a multi-disciplinary preventive approach is mandatory to 

explain the risks and the surgical complications related to the procedure. 

 

 

 

J Surg Oncol  doi: 10.31487/j.JSO.2020.06.02     Volume 3(6): 4-6  



Effectiveness of the Nipples-Saving Mastectomy (NSM): Review on the Results, Oncologic Safety and Surgical Complications               5 

 

Acknowledgment 

 

Limongelli PMD, PhD, Professor of the Division of General, Mini-

Invasive and Obesity Surgery. University of Study of Campania “Luigi 

Vanvitelli” Naples, Italy: he had participated substantially in conception, 

design and execution of the study and with his clinical, surgical and 

professional experience. 

 

Ethical Approval and Consent to Participate 

 

Not applicable. 

 

Consent for Publication 

 

Not applicable. 

 

Availability of Data and Materials 

 

The datasets used and/or analysed during the current study are available 

from the corresponding author on reasonable request. 

 

Competing Interests 

 

None. 

 

Funding 

 

None. 

REFERENCES 

 

1. Siegel RL, Miller KD, Jemal A (2016) Cancer statistics. CA Cancer J 

Clin 66: 7-30. [Crossref] 

2. Basu NN, Barr L, Ross GL, Evans DG (2015) Contralateral risk-

reducing mastectomy: Review of risk factors and risk-reducing 

strategies. Int J Surg Oncol 2015: 901046. [Crossref] 

3. Bonanni B, Nosenzo MA, Bisanti L, Orthmann N (2012) I tumori 

Eredo-familiari della Mammella e dell'Ovaio. Milano: Osservatorio 

nazionale sulla salute della Donna.  

4. Zuradelli M, Ripamonti CB, Autuori M (2016) Carcinoma mammario 

eredo-familiare. Collegio Italiano dei Senologi: linee guida.  

5. Hopper JL, Southey MC, Dite GS, Jolley DJ, Giles GG et al. (1999) 

Population-based estimate of the average age-specific cumulative risk 

of breast cancer for a defined set of protein-truncating mutations in 

BRCA1 and BRCA2. Cancer Epidemiol Biomarkers Prev 8: 741-747. 

[Crossref] 

6. Alaofi RK, Nassif MO, Al Hajeil MR (2018) Prophylactic mastectomy 

for the prevention of breast cancer: Review of the literature. Avicenna 

J Med 8: 67-77. [Crossref] 

7. Halsted WS (1894) The results of operations for the cure of the breast 

performed at the Johns Hopkins Hospital from June 1889 to January 

1894. Ann Surg 20: 497-555. [Crossref] 

8. Patey DH, Dyson WH (1948) The prognosis of carcinoma of the breast 

m relation to the type of operation performed. Br J Cancer 2: 7-13. 

[Crossref] 

9. Madden JL, Kandalaft S, Bourque RA (1972) Modified radical 

mastectomy. Ann Surg 175: 624-634. [Crossref] 

10. Bailey CR, Ogbuagu O, Baltodano PA, Simjee UF, Manahan MA et al. 

(2017) Quality-of-life outcomes improve with nipple-sparing 

mastectomy and breast reconstruction. Plast Reconstr Surg 140: 219-

226. [Crossref] 

11. Toth BA, Lappert P (1991) Modified skin incisions for mastectomy: 

the need for plastic surgical input in preoperative planning. Plast 

Reconstr Surg 87: 1048-1053. [Crossref] 

12. Lanitis S, Tekkis PP, Sgourakis G, Dimopoulos N, Al Mufti R et al. 

(2010) Comparison of skin sparing mastectomy versus non skin sparing 

mastectomy for breast cancer: a meta analysis of observational studies. 

Ann Surg 251: 632-639. [Crossref] 

13. Hinton CP, Doyle PJ, Blamey RW, Davies CJ, Holliday HW et al. 

(1984) Subcutaneous mastectomy for primary operable breast cancer. 

Br J Surg 71: 469-472. [Crossref] 

14. de Alcantara Filho P, Capko D, Barry JM, Morrow M, Pusic A et al. 

(2011) Nipple-sparing mastectomy for breast cancer and risk-reducing 

surgery: the Memorial Sloan-Kettering Cancer Center experience. Ann 

Surg Oncol 18: 3117-3122. [Crossref] 

15. Gerber B, Krause A, Dieterich M, Kundt G, Reimer T (2009) The 

oncological safety of skin sparing mastectomy with conservation of the 

nipple-areola compound and autologous reconstruction: an extended 

follow-up study. Ann Surg 249: 461-468. [Crossref] 

16. Petit JY, Veronesi U, Orecchia R, Curigliano G, Rey PC et al. (2012) 

Risk factors associated with recurrence after nipple-sparing 

mastectomy for invasive and intraepithelial neoplasia. Ann Oncol 23: 

2053-2058. [Crossref] 

17. Grobmyer SR, Pederson HJ, Valente SA, Al Hilli Z, Radford D et al. 

(2019) Evolving indications and long term oncological outcomes of 

risk reducing bilateral nipple sparing mastectomy. BJS Open 3: 169-

173. [Crossref] 

18. Radovanovic Z, Ranisavljevic M, Radovanovic D, Vicko F, 

IvkovicKapicl T et al. (2018) Nipple-Sparing Mastectomy with 

Primary Implant Reconstruction: Surgical and Oncological Outcome of 

435 Breast Cancer Patients. Breast Care (Basel) 13: 373-378. 

[Crossref] 

19. Dull B, Conant L, Myckatyn T, Tenenbaum M, Cyr A et al. (2017) 

Nipple-sparing mastectomies: Clinical outcomes from a single 

academic institution. Mol Clin Oncol 6: 737-742. [Crossref] 

20. Shimo A, Tsugawa K, Tsuchiya S, Yoshie R, Tsuchiya K et al. (2016) 

Oncologic outcomes and technical considerations of nipple-sparing 

mastectomies in breast cancer: experience of 425 cases from a single 

institution. Breast Cancer 23: 851-860. [Crossref] 

21. Moo TA, Pinchinat T, Mays S, Landers A, Christo P et al. (2016) 

Oncologic Outcomes After Nipple-Sparing Mastectomy. Ann Surg 

Oncol 23: 3221-3225. [Crossref] 

22. Manning A, Wood C, Eaton A, Stempel M, Capko D et al. (2015) 

Nipple-sparing mastectomy in patients with BRCA 1/2 mutations and 

variants of uncertain significance. Br J Surg 102: 1354-1359. [Crossref] 

23. Yao K, Liederbach E, Tang R, Lei L, Czechura T et al. (2015) Nipple-

sparing mastectomy in BRCA1/2 mutation carriers: an interim analysis 

and review of the literature. Ann Surg Oncol 22: 370-376. [Crossref] 

24. Voltura AM, Tsangaris TN, Rosson GD, Jacobs LK, Flores JI et al. 

(2008) Nipple-sparing mastectomy: critical assessment of 51 

procedures and implications for selection criteria. Ann Surg Oncol 15: 

3396-3401. [Crossref] 

J Surg Oncol doi: 10.31487/j.JSO.2020.06.02     Volume 3(6): 5-6  

https://pubmed.ncbi.nlm.nih.gov/26742998/
https://pubmed.ncbi.nlm.nih.gov/25692038/
https://pubmed.ncbi.nlm.nih.gov/10498392/
https://pubmed.ncbi.nlm.nih.gov/30090744/
https://pubmed.ncbi.nlm.nih.gov/17860107/
https://pubmed.ncbi.nlm.nih.gov/18863724/
https://pubmed.ncbi.nlm.nih.gov/4555029/
https://pubmed.ncbi.nlm.nih.gov/28746266/
https://pubmed.ncbi.nlm.nih.gov/1852020/
https://pubmed.ncbi.nlm.nih.gov/20224371/
https://pubmed.ncbi.nlm.nih.gov/6722489/
https://pubmed.ncbi.nlm.nih.gov/21847697/
https://pubmed.ncbi.nlm.nih.gov/19247035/
https://pubmed.ncbi.nlm.nih.gov/22231025/
https://pubmed.ncbi.nlm.nih.gov/30957063/
https://pubmed.ncbi.nlm.nih.gov/30498425/
https://pubmed.ncbi.nlm.nih.gov/28515925/
https://pubmed.ncbi.nlm.nih.gov/26464007/
https://pubmed.ncbi.nlm.nih.gov/27380643/
https://pubmed.ncbi.nlm.nih.gov/26313374/
https://pubmed.ncbi.nlm.nih.gov/25023546/
https://pubmed.ncbi.nlm.nih.gov/18923874/


Effectiveness of the Nipples-Saving Mastectomy (NSM): Review on the Results, Oncologic Safety and Surgical Complications               6 

 

25. Crowe JP, Patrick RJ, Yetman RJ, Djohan R (2008) Nipple-Sparing 

Mastectomy Update One Hundred Forty-Nine Procedures and Clinical 

Outcomes. Arch Surg 143: 1106-1110. [Crossref] 

26. Petit JY, Veronesi U, Orecchia R, Luini A (2007) The nipple sparing 

mastectomy: a 5-year experience at the European Institute of Oncology 

of Milan. Breast Cancer Res 9: 10.  

27. Sacchini V, Pinotti JA, Barros AC, Luini A, Pluchinotta A et al. (2006) 

Nipple-sparing mastectomy for breast cancer and risk reduction: 

oncologic or technical problem? J Am Coll Surg 203: 704-714. 

[Crossref] 

28. Crowe JP, Kim JA, Yetman R, Banbury J, Rebecca J et al. (2004) 

Nipple-sparing mastectomy: technique and results of 54 procedures. 

Arch Surg 139: 148-150. [Crossref] 

29. Djohan R, Gage E, Gatherwright J, Pavri S, Firouz J et al. (2010) 

Patient satisfaction following nipple sparing mastectomy and 

immediate breast reconstruction: an 8year outcome study. Plast 

Reconstr Surg 125: 818-829. [Crossref] 

30. Balmaña J, Díez O, Rubio I, Castiglione M, ESMO Guidelines 

Working Group (2010) BRCA in breast cancer: ESMO clinical practice 

guidelines. Ann Oncol 21: v20-v22. [Crossref] 

31. Venkitaraman AR (2002) Cancer Susceptibility and the Functions of 

BRCA1 and BRCA2. Cell 108: 171-182. [Crossref] 

32. Antoniou A, Pharoah PD, Narod S, Risch HA, Eyfjord JE et al. (2003) 

Average risks of breast and ovarian cancer associated with BRCA1 or 

BRCA2 mutations detected in case series unselected for family history: 

A combined analysis of 22 studies. Am J Hum Genet 72: 1117-1130. 

[Crossref] 

33. Chen S, Parmigiani G (2007) Meta-analysis of BRCA1 and BRCA2 

penetrance. J Clin Oncol 25: 1329-1333. [Crossref] 

34. Van der Kolk DM, de BockGH, Leegte BK, Schaapveld M, Mourits 

MJE et al. (2010) Penetrance of breast cancer, ovarian cancer and 

contralateral breast cancer in BRCA1 and BRCA2 families: High 

cancer incidence at older age. Breast Cancer Res Treat 124: 643-651. 

[Crossref] 

35. Mavaddat N, Peock S, Frost D, Ellis S, Platte R et al. (2013) Cancer 

risks for BRCA1 and BRCA2 mutation carriers: Results from 

prospective analysis of EMBRACE. J Natl Cancer Inst 105: 812-822. 

[Crossref] 

36. Billar JA, Dueck AC, Gray RJ, Wasif N, Pockaj BA (2011) 

Preoperative predictors of nipple-areola compound involvement for 

patients undergoing mastectomy for breast cancer. Ann Surg Oncol 18: 

3123-3128. [Crossref] 

37. Steen ST, Chung AP, Han S, Vinstein AL, Yoon JL et al. (2013) 

Predicting nipple-areolar involvement using preoperative breast MRI 

and primary tumour characteristics. Ann Surg Oncol 20: 633-639. 

[Crossref] 

38. Hernandez Boussard T, Zeidler K, Barzin A, Lee G, Curtin C (2013) 

Breast reconstruction national trends and healthcare implications. 

Breast J 19: 463-469. [Crossref] 

39. Colwell AS, Tessler O, Lin AM, Liao E, Winograd J et al. (2014) Breast 

reconstruction following nipple-sparing mastectomy: Predictors of 

complications, reconstruction outcomes, and 5-year trends. Plast 

Reconstr Surg 133: 496-506. [Crossref] 

40. Endara M, Chen D, Verma K, Nahabedian MY, Spear SL (2013) Breast 

reconstruction following nipple-sparing mastectomy: A systematic 

review of the literature with pooled analysis. Plast Reconstr Surg 132: 

1043-1054. [Crossref] 

41. Buchanan CL, Dorn PL, Fey J, Giron G, Naik A et al. (2006) 

Locoregional recurrence after mastectomy: incidence and outcomes. J 

Am Coll Surg 203: 469-474. [Crossref] 

 

J Surg Oncol doi: 10.31487/j.JSO.2020.06.02     Volume 3(6): 6-6  

https://pubmed.ncbi.nlm.nih.gov/19015470/
https://pubmed.ncbi.nlm.nih.gov/17084333/
https://pubmed.ncbi.nlm.nih.gov/14769571/
https://pubmed.ncbi.nlm.nih.gov/20195110/
https://pubmed.ncbi.nlm.nih.gov/20555082/
https://pubmed.ncbi.nlm.nih.gov/11832208/
https://pubmed.ncbi.nlm.nih.gov/12677558/
https://pubmed.ncbi.nlm.nih.gov/17416853/
https://pubmed.ncbi.nlm.nih.gov/20204502/
https://pubmed.ncbi.nlm.nih.gov/23628597/
https://pubmed.ncbi.nlm.nih.gov/21861222/
https://pubmed.ncbi.nlm.nih.gov/22965571/
https://pubmed.ncbi.nlm.nih.gov/23758582/
https://pubmed.ncbi.nlm.nih.gov/24572843/
https://pubmed.ncbi.nlm.nih.gov/23924650/
https://pubmed.ncbi.nlm.nih.gov/17000389/

