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Introduction

Our post-mastectomy breast reconstruction experience has 
taught us that it is necessary to accurately define surgical 
sequelae to prevent problems in reconstruction and to 
design it according to the individual characteristics of each 
patient. Techniques involving autologous procedures such 
as dorsi flap, TRAM flap (TF), DIEP flap, and lipotransfer, 
among others, and heterologous procedures such as tissue 
expanders and prosthetic devices have proven to be excellent 
for the restoration of breast volume. These techniques 
were introduced in the 1980s (1,2), when delayed breast 
reconstruction was popular, and outcomes improved with 
the increased experience of involved surgeons and advances 
in the prosthetic materials used for these procedures.

Incorporating immediate reconstruction as an oncologically 
safe surgical procedure (3-5) not only improved patients’ 
physical and psychological perspectives but also forced 
surgeons to refine their techniques.  Skin-sparing 
mastectomy (SSM) was later introduced to optimize the 
cosmetic outcomes of smaller incisions and to preserve 
breast anatomy. As a result of these conceptual changes, the 
following new questions arose:

•	 Does immediate reconstruction complicate or modify 
the course of the disease?

•	 In cases where the surgeon can select the incision 
location and length, can this procedure improve the 
outcome of reconstruction?

•	 Does conserving more skin and mammary structure 
have a direct impact on the final aesthetic result?

Review Article

Skin-sparing mastectomy

Eduardo G. González1, Alberto O. Rancati2

1Jefe Departamento de Mastología Instituto de Oncología “Ángel H Roffo”, Universidad de Buenos Aires, Av. San Martín 5481 CABA (1427), 

Buenos Aires. República Argentina; 2Jefe Division Cirugia Oncoplastica Instituto Oncologico Henry Moore, Universidad de Buenos Aires, Argentina

Contributions: (I) Conception and design: All authors; (II) Administrative support: Universidad de Buenos Aires, UBA; (III) Provision of study 

materials or patients: Universidad de Buenos Aires, UBA; (IV) Collection and assembly of data: All authors; (V) Data analysis and interpretation:  

Universidad de Buenos Aires, UBA; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors. 

Correspondence to: Eduardo G. González, MD. Jefe Departamento de Mastología Instituto de Oncología “Ángel H Roffo”, Universidad de Buenos 

Aires, Av. San Martín 5481 CABA (1427), Buenos Aires, República Argentina. Email: egonzalez57@hotmail.com.

Abstract: The surgical treatment of breast cancer has evolved rapidly in recent decades. Conservative 
treatment was adopted in the late 1970s, with rates above 70%, and this was followed by a period during 
which the indications for surgical intervention were expanded to those patients at high risk for BRCA1, 
BRCA2 mutations, and also due to new staging standards and use of nuclear magnetic resonance. This 
increase in the indications for mastectomy coincided with the availability of immediate breast reconstruction as 
an oncologically safe and important surgical procedure for prevention of sequelae. Immediate reconstruction 
was first aimed at correcting the consequences of treatment, and almost immediately, the challenge of 
the technique became the achievement of a satisfactory breast appearance and shape, as well as normal 
consistency. The skin-sparing mastectomy (SSM) in conservation first and nipple-areola complex (NAC) 
later was a result of this shift that occurred from the early 1990s to the present. The objective of this review 
is to present all these developments specifically in relation to SSM and analyze our personal experience as 
well as the experience of surgeons worldwide with an emphasis on the fundamental aspects, indications, 
surgical technique, complications, oncological safety, and cosmetic results of this procedure.

Keywords: Breast cancer; oncologic breast surgery; oncoplastic breast surgery; skin-sparing mastectomy (SSM)

Submitted Feb 03, 2015. Accepted for publication Mar 30, 2015.

doi: 10.3978/j.issn.2227-684X.2015.04.21

View this article at: http://dx.doi.org/10.3978/j.issn.2227-684X.2015.04.21



542 González and Rancati. Skin-sparing mastectomy

© Gland Surgery. All rights reserved. Gland Surgery 2015;4(6):541-553www.glandsurgery.org

•	 Do aesthetic and conservative incisions have implications 
for the control of local and/or distant disease?

For the second time since the advent of radical 
conservative surgery, its applicability in the surgical 
treatment of breast cancer has been questioned. In this 
article, we discuss the origin of mastectomy with preserved 
skin, its fundamental aspects, indications, technique, 
complications, oncological safety, and finally cosmetic 
outcomes.

Overview

In June 1991, Toth and Lappert (6) first used the term 
“skin-sparing mastectomy” for immediate reconstruction, 
and around the same time, Kroll et al. (7) published the MD 
Anderson experience in 100 cases using the same technique. 
These reports led to the start of an interesting discussion 
on the improvement of cosmetic results and parallel doubts 
regarding local disease control.

But this story actually begins here, but before and 
serendipity. Barton et al. (8) has a job where I wanted to 
test the hypothesis insecurity of prophylactic mastectomies 
[retaining skin and nipple areola complex (NAC)] with the 
assumption that these glandular residue left over that year. A 
comparison with conventional cancer mastectomies (without 
skin sparing) performed by trained surgeons of the same 
institution revealed persistent gland flaps, sub-mammary 
furrow, and axillary extension, taking these samples to 
independent surgeons who conducted the primary resection. 
Contrary to expectations, the rates of glandular residue 
were similar between the two groups (21% with therapeutic 

mastectomy versus 22% with prophylactic surgery), which 
raised questions as to the value of prophylactic surgery 
and the effectiveness of conventional radical methods. 
This experience, in parallel with the first publication on 
immediate breast reconstruction mastectomies, marked the 
start of the SSM era, and a new horizon had been set for 
good cosmetic results and oncological safety (Figure 1).

With the discovery of mutations to BCRA1 (9) and 
BRCA2 (10) oncogenes in 1994 and 1995, respectively, 
and their association with high breast cancer risk, new 
preventative measures were advocated for high-risk patients. 
Stefanek et al. (11) redefined the term “risk reduction 
surgery” for prophylactic mastectomies, which was the 
start of another new chapter in breast cancer surgery. First, 
preventative and therapeutic indications were postulated 
in an attempt to not only retain the skin but also the NAC 
(12,13). This therapeutic approach is the subject of ongoing 
controversy, as indicated in previously published research 
protocols (Figure 2).

Definitions and classifications

SSM is defined as a simple or radical surgery with modified 
minimal incisions that retain the widest possible coverage 
and sub-cutaneous breast groove but dry the NAC, flaws 
of previous biopsies and/or scarring caused by diagnostic 
percutaneous biopsies. Access to the armpit for a possible 
sentinel-node biopsy or axillary dissection is obtained 
through the same incision. An additional incision may be 
necessary to perform the reconstructive procedure (e.g., 
microsurgical axillary anastomosis). SSM is classified into 

Figure 1 Evolution of the procedures (I) that generated the skin sparing mastectomy. SSM, skin-sparing mastectomy.
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Figure 3 Skin sparing mastectomies. Classification: (A,B) Incision type I; (C) incision type II; (D) incision type III; (E) incision type IV; (F) 
incision type IV.

Figure 2 Evolution of the procedures (II) of the SSM to Nipple Sparing Mastectomies (risk reduction and therapeutic). SSM, skin-sparing 
mastectomy; NSM, nipple sparing mastectomy; ASM, areola sparing mastectomy; ELIOT, intraoperative radiotherapy with electrons. 
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the following five types (6,14,15), as shown in Figure 3:
(I)	 NAC peri-areolar resection or losangic resection of 

breast skin;
(II)	 Resection of the NAC with medial or lateral 

extension and previous biopsy scar resection;
(III)	 NAC peri-areolar resection and incision for 

resection of previous biopsy scar; 
(IV)	 Elliptical, wider resection of skin including the 

NAC aimed at reducing ptosis (indicated in ptotic 
and hypertrophic breasts);

(V)	 Resection of skin and CAP with inverted T pattern 
(indicated in ptotic and hypertrophic breasts).

Indications

SSM can be performed in patients requiring mastectomy 
for: ductal carcinoma in situ; stage I-II infiltrating breast 
carcinomas [the Union for International Cancer Control 
and American Joint Committee on Cancer (UICC-
AJCC)], and in much selected cases, stage III (16); and local 
recurrences (LRs) after conservative treatment, when the 
skin has a slight heating sequel (17). Contraindications for 
SSM include: inflammatory carcinomas, locally advanced 
carcinomas, and smoking (relative contraindication).

Surgical technique

For good outcomes with a low complication rate, it is 

necessary to consider the fundamental aspects of this 
technique. First, the incision must be designed depending 
on the presence or absence of scars after excisional biopsy 
or puncture, as well as breast volume and ptosis (Figure 3).

In type I SSM, a 5-mm incision is made from the 
edge of the NAC with its surroundings marked, and a 
second transverse axillary incision can be made for axillary 
dissection or a possible microsurgical anastomosis. Some 
situations may require the peri-areolar incision to be 
extended into the armpit or to the 6 o’clock position to 
facilitate performance of the reconstruction technique. In 
type II, contemplates inclusion in NAC incision and scar 
prior continuity being designed in particular according to 
the present scar. In type III SSM, the incisions for NAC 
resection and previous scar are designed separately, to allow 
a “bridge” between both cutaneous non-small margins and 
avoid possible loss of vitality. Types IV and V are for ptotic 
breasts, when correction of the asymmetry of the opposite 
breast is considered, and can be used with elliptical skin 
resection or incision techniques such as the inverted “T” 
resection performed bilaterally for the NAC.

The dissected mastectomy flaps require a more detailed 
explanation as they are the key factors in this surgery from 
the oncological as well as postoperative vitality perspectives. 
The dissection must be meticulous, and the flaps must be of 
uniform thickness to avoid trauma with spacers. Very thin 
flaps do not increase oncological safety and are associated 
with a higher incidence of skin necrosis (Figure 4) (18).

Figure 4 (A) Skin sparing mastectomy design; (B,C) dissection of the flaps in the plane of the superficialis fascia. Careful management of 
mastectomy flap to prevent vascular complications.
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Figure 6 Skin-sparing mastectomy type I (periareolar) and axillary dissection. (A) Conservation of cutaneous pocket and the submammary 
fold, preserving the anatomical limits; (B) mastectomy and axillary dissection specimen.

Previous anatomical studies have shown that only 56% of 
patients have superficial layer of the superficial fascia, which 
facilitates dissection, but the remaining 44% is difficult to 
perform this surgical technique. Moreover, in both cases, 
there may be a mammary gland near the dermis, making it 
virtually impossible to complete removal of the breast tissue 
without compromising the vitality of the flaps (19) (Figure 5).

Breast resection is performed using conventional 
techniques such as axillary dissection or sentinel-node 
biopsy, which preserve the structure and the sub-groove 
(groove in the sub-mammary gland) where occurrence of 
disease is rare (Figures 6 and 7) (20).

The resected tissue should be examined by a pathologist 
in the operating room, orient, make a mammography, 

especially in the breast tissue surrounding the tumor and 
confirm that it is free of disease. Otherwise the surgeon 
should expand the cutaneous resection. This examination is 
especially important for in situ carcinomas, and it decreases 
the risk of LR (Figure 8) (21).

The four primary reconstruction techniques used are: 
TF, pedicled or a microsurgical flap such as the DIEP 
flap; temporary or definitive anatomical expanders, with 
prosthesis indicated exceptionally; extended latissimus 
dorsi flap; latissimus dorsi flap over prosthesis or expander.

Complications

Necrosis of the mastectomy flaps is an important 
complication and requires extensive care. Avoiding necrosis 
is crucial for the final cosmetic result, especially if the 
reconstruction is performed with an expander and/or 
prosthesis, where this complication may cause extrusion 
and failure of the procedure. Necrosis is prevented with 
meticulous preparation of the mastectomy flaps, which 
is necessary to optimize the outcomes of the surgical 
technique. The flaps must be of a uniform thickness to 
prevent devitalization.

In patients in whom SSM and placement of expanders 
are indicated, especially in those with an increased risk 
of necrosis  due to specia l  c ircumstances  such as 
tobacco use (22), it is important to cover the implant 
with a complete muscular pocket or use acellular dermis 
to minimize the consequences of a skin complication 

Figure 5 Anatomical variations of the mastectomy flaps in the 
presence surface sheet—superficialis fascia (CS/FS) or absence and 
location of the mammary gland in relation to the dermis (19).
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Figure 7 Skin-sparing mastectomy type I (periareolar) and sentinel node biopsy through the same incision detected by Gamaprobe. Excision 
of skin percutaneous biopsy scar.

(Figure 9) (23). If necrosis occurs, whether or not muscular 
coverage was provided, further surgical exploration is 
indicated to prevent the loss of the implant.

According to a protocol described in recent publications 
(24,25) we are making pockets with pectoralis major on 
the inner upper region of the breast, sutured to a mesh silk 
(SERI™ Surgical Scafffold, Allergan, California, USA) 
in the outer lower region achieving full coverage of the 
expander and evaluate whether this technique provides the 
same results in terms of complications and aesthetics, which 
completely muscular pocket (Figure 10).

The patient’s smoking status must also be assessed with 
regard to the reduction of necrosis. Nicotine is a direct 
vasoconstrictor that affects the skin; it has an indirect effect 
on the production of capillary flow by inhibiting release of 
catecholamines. Non-smoking status is therefore preferred 
(relative contraindication).

Radiotherapy influences various aspects of surgical 
planning and outcome. When performed before surgery, it 
can negatively influence the final aesthetic result and increase 

the rate of complications (necrosis of skin flaps). When 
used as an adjuvant treatment or for a LR, it can worsen 
the aesthetic result according to the type of reconstructive 
technique employed (26). Therefore, in general, in patients 
who have undergone previous irradiation and SSM, 
reconstruction techniques such as DIEP flap and TF are 
preferred to improve outcomes and favorably influence 
the preserved skin by preventing necrosis, as these minor 
procedures help maintain the cosmetic results (Figure 11).

In previous publications, flap necrosis has been reported 
in 5.6-8% (27) of conventional mastectomies. In SSM, it has 
been reported in 3-15% of cases depending on the series (28). 
In our experience, the incidence of flap necrosis was relatively 
low, at 5.6% (26), possibly related to the care taken in patient 
selection and optimization of the surgical technique.

Oncological safety

The big question that this technique was in its infancy 
was his relationship to the risk of higher rates of LR. 
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Figure 8 Skin-sparing mastectomy with suspicious microcalcifications near the dermis (Mammogram). Mastectomy specimen stained with 
ink. Margins were insufficient in the frozen section. Bottom-right: extension of cutaneous resection.

Figure 9 Skin-sparing mastectomy and reconstruction with expander. Prevention of complications. A complete muscle dissection pocket 
covering the implant in its entirety. The risk of extrusion and loss of the prosthesis to a possible skin necrosis decreases.

As is known histological examination of the RL, rarely 
shows identifiable breast tissue. Traditional literature, in 
the past associate LR with inadequate surgical technique, 
determining that recurrences, might result from residual 
tumor remnants of the intervention. 

However, despite the technical variations, LR rates have 
remained similar over the years (29,30). Therefore, it is 

clear that there are other predictive factors of LR.
The significance of the LR these findings is not well 

understood. Current concepts of tumor biology and post-
mastectomy LR have pointed to these LRs as “risk markers” 
of distant metastases (31). Over 90% of LR is detected within 
5 years of initial treatment, and 30-60% is associated with 
simultaneous systemic disease. The prognosis may be more 
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Figure 10 Skin-sparing mastectomy and reconstruction with expander. Prevention of complications. Dissection of the pectoralis major 
muscle and realization of a full pocket coverage of the expander, with the help of a mesh of silk. Outcome at 1 month after surgery.

Figure 11 Skin-sparing mastectomy and reconstruction with free tram flap in a local recurrence of conservative treatment. Patient irradiated 
and smoking. Extensive skin necrosis. Local expectation and toilette. Autoshaping sequel and secondary scar correction. Final result.
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Figure 12 Skin-sparing mastectomy type II axillary dissection, and immediate breast reconstruction with anatomical expander. Top right: 
planning the second time to change expander for definitive prosthesis and reduction of the opposite breast. Down: satisfactory end result, 
then the reconstruction of the nipple and areola tattoo.

favorable in cases of isolated LR.
Retrospective studies published since the description of 

the surgical technique by Toth and Lappert in 1991 (6) have 
analyzed the rate of local relapse. 

Kroll et al. (7) reported the first statistical results of the 
MD Anderson Cancer Center Institute as an LR rate of 
1.2%, with a mean of 23.1 months. Following this, several 
groups published their retrospective experience with 
mastectomies without skin sparing comparing them with 
SSM and found no significant differences in the rate of LR, 
as reported by Cunnick and Mokbel (32).

In our experience, a comparison of the two procedures 
did not reveal a statistically significant difference in LR rates. 
With a mean of 68 months, LRs were observed in 5.4% in 
the SSM group versus 5.1% in the group of not SSM (33).

When we analyze the LR rate of patients who underwent 
SSM and compare it with the rates reported in randomized 
prospective studies of mastectomies without reconstruction (31),  
relapses were found to occur in 2-10% of patients with a 
follow-up of 6-10 years; these figures are comparable to 
those of reconstructive procedures that retain skin.

Although, to date, no prospective, randomized study 
with a control group has been conducted, after more than  
20 years of the use of SSM, its LR rates have remained 

similar, as shown in a meta-analysis conducted by Lanitis  
et al. (34).

Cosmetic outcome

It is difficult to scientifically address questions on the 
aesthetic advantages of SSM. We, like other authors (26),  
are convinced that  this  technique helps  improve 
reconstruction outcomes by preserving the sub-mammary 
and skin coverage. This effect has been previously 
demonstrated by Kroll and colleagues (35,36), who 
compared immediately BR and delayed BR and highlighted 
the influence of SSM on outcomes. Correction of 
symmetry is also influenced by the conservation of skin, as 
demonstrated in a previous report (37) that compared the 
TF with expander reconstructions, with and without SSM. 
It was found that 94% of TF-SSM vs. 50% of TF-NO-SSM 
cases did not require correction of the opposite breast, and 
correction was not needed in 12% of the expander-SSM 
group vs. 4% of the expander-NO-SSM group. We believe 
that demonstrating the results of the procedure on the 
basis of the reconstruction and symmetry it achieves is the 
best evidence for the aesthetic advantages of this procedure 
(Figures 12-15).
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Figure 13 Skin-sparing mastectomy and reconstruction with extended latissimus dorsi flap. Local recurrence of conservative treatment in an 
irradiated breast. Bottom left five zones of adipose tissue that will rotate back with the flap to give volume is. Final result. Good result of the 
reconstructed breast and symmetry.

Figure 14 Skin-sparing mastectomy type I and free tram flap reconstruction. Immediate and mediate result. Final result after reconstruction 
of the NAC. Good result of the reconstructed breast and symmetry. NAC, nipple-areola complex.
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Figure 15 (A,B) Skin-sparing mastectomy and reconstruction with latissimus dorsi flap to repair the central cutaneous defect, and definitive 
expander placement to replace the volume; (C) reconstruction ended after reconstruction of the NAC; (D) good result of the reconstructed 
breast and symmetry. NAC, nipple-areola complex.

Conclusions

As outlined in the Guidelines of the National Comprehensive 
Cancer Network (NCCN-2014) (38), SSM is a safe procedure 
that provides good cosmetic results with good local cancer 
control. However, the following four prerequisites must be 
met: experienced surgical team, multidisciplinary evaluation, 
proper patient selection, and obtaining appropriate margins.

In skin-sparing mastectomy, the choice of location 
and type of incision, preservation of cutaneous pocket 
and submammary fold, allows the surgeon to replace the 
glandular defect with different procedures with the advantage 
of getting a better aesthetic result, enabling fewer procedures 
in both the reconstructed breast as in the opposite breast, for 
symmetry conservation.
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