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Abstract: 

Skin-sparing mastectomy represents a new surgical approach that allows a mastectomy 

while preserving the natural skin envelope of the breast. It facilitates immediate breast 

reconstruction using an implant or myocutaneous flap, resulting in excellent cosmesis. 
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Introduction: 

In June 1991, Toth and Lappert first used the term skin-sparing mastectomy‖ for immediate 

reconstruction, and around the same time, Kroll et al. 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. 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 (1).  

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(2). 

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. 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. First, preventative and therapeutic indications were postulated in an attempt to not only retain 

the skin but also the NAC. This therapeutic approach is the subject of ongoing controversy (3).  

Definitions and classifications 

Skin sparing mastectomy 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 

https://www.sciencedirect.com/topics/medicine-and-dentistry/mastectomy
https://www.sciencedirect.com/topics/medicine-and-dentistry/myocutaneous-flap
https://www.sciencedirect.com/topics/medicine-and-dentistry/cosmesis
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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 the following five types (Fig. 1) (4):  

a. NAC peri-areolar resection or losangic resection of breast skin.  

b. Resection of the NAC with medial or lateral extension and previous biopsy scar resection.  

c. NAC peri-areolar resection and incision for resection of previous biopsy scar.  

d. Elliptical, wider resection of skin including the NAC aimed at reducing ptosis (indicated in ptotic and 

hypertrophic breasts).  

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

 

Figure (1): Skin sparing mastectomies. Classification: (A,B) Incision type I; (C) incision type II; (D) incision 

type III; (E,F) incision type IV (5). 

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; and local recurrences (LRs) after conservative 

treatment, when the skin has a slight heating sequel. Contraindications for SSM include: inflammatory 

carcinomas, locally advanced carcinomas, and smoking (relative contraindication) (6).  

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. In type I SSM (Fig. 2), 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-
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areolar incision to be extended into the armpit or to the 6 o‘clock position to facilitate performance of the 

reconstruction technique (7).  

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 (8).  

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 (9).  

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(10).  

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. 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 (11). 

 

Figure (2): 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 (12). 

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 
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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 (1).  

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 special 

circumstances such as tobacco use, it is important to cover the implant with a complete muscular pocket or use 

acellular dermis to minimize the consequences of a skin complication (12).  

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. The 

patient's smoking status must also be assessed with regard to the reduction of necrosis (5).  

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 (12). 

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. In previous 

publications, flap necrosis has been reported in 5.6-8% of conventional mastectomies. In SSM, it has been 

reported in 3-15% of cases depending on the series. In previous 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 (1).  

Radiotherapy and skin-sparing mastectomy  

The majority of women undergoing mastectomy do not require postoperative radiotherapy. However, 

patients with at least four positive regional lymph nodes or large (5 cm) tumors are offered such treatment 

because it reduces the incidence of locoregional recurrence and improves survival. Consequently, radiotherapy 

is indicated in some women who have undergone SSM and immediate breast reconstruction (13).  

Postmastectomy radiotherapy is, however, associated with local complications, thus causing some 

debate as to the safety of performing SSM and immediate breast reconstruction in women who will require 

postmastectomy radiotherapy. The complication rate of radiotherapy after autogenous reconstruction varies from 

5% to 16%, the most common complications being fat necrosis (16%) and radiation fibrosis (11%), although the 

latter study included only 19 patients who had undergone TRAM flap reconstruction (7).  

These complications may cause subsequent shrinkage of the reconstructed breast. Indeed, some 

surgeons deliberately oversize the reconstruction if radiotherapy is anticipated. The main concern regarding 

radiotherapy in the reconstructed breast, however, is related to the use of implants, either alone or in conjunction 

with a flap reconstruction. Evans et al compared 39 irradiated implant reconstructed breasts with 338 

nonirradiated reconstructions and showed a significant negative effect on the reconstructive outcome with 

implants. The main complications were capsular contracture and postoperative pain (14).  

The majority developed contracture and 43% underwent a subsequent capsulotomy. In view of this, 

many surgeons encourage women who are likely to need postoperative radiotherapy, such as those with 

clinically involved nodes or a positive SNB, to undergo a delayed breast reconstruction. This approach would 

mean that these women would not be able to undergo SSM. However, it has been suggested that a SSM can be 
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performed in these patients if a temporary tissue expander is placed under the skin envelope deep to the 

pectoralis major muscle. After radiotherapy, the delayed reconstruction can be carried out using a myocutaneous 

flap after removing the tissue expander (15).  

More specifically, Hultman and Daiza investigated the incidence and outcome of SSM flap 

complications after reconstruction. Transverse rectus abdominis myocutaneous and latissimus dorsi flaps and 

implant reconstructions were all included in this study. Nine of 37 (24%) had a SSM flap complication, in which 

7 were cases of moderate or severe skin loss, 4 were dehiscences, and 5 required repeat operations. They found 

that previous irradiation (5 cases) and diabetes mellitus were significant risk factors for SSM flap complications, 

but they did not address the issue of postoperative radiotherapy (16).  

Eleven patients in whom local recurrence developed after breast conserving surgery and whole breast 

radiation subsequently underwent SSM and immediate breast reconstruction, using either TRAM or latissimus 

dorsi flaps. All the flaps survived, 1 patient developed partial thickness SSM skin flap loss and 2 developed 

capsular contractures, demonstrating that SSM and immediate breast reconstruction can be safely performed in 

previously irradiated breasts. In addition, Benediktsson and Perbeck have shown that radiotherapy does not 

significantly compromise the skin circulation of the breast. Therefore, as long as a slightly higher complication 

rate is accepted, it appears safe for women to undergo SSM and immediate breast reconstruction in previously 

irradiated breasts in the majority of cases. However, larger studies with longer follow-up are required to confirm 

this observation (13).  

Goldilocks Mastectomy 

The increased rates of obesity coupled with the increased rate of breast cancer development in the 

obese has resulted in a patient population for whom there are few reconstructive options after mastectomy. 

Multiple studies have shown unacceptable complication rates for both prosthetic and autologous reconstruction 

in these patients. These complications include implant and flap loss and reconstructive failure, skin necrosis, 

wound complications, fat necrosis, and donor-site complications. Goldilocks mastectomy was developed for 

patients who were poor candidates for traditional postmastectomy reconstruction (17).  

The storybook character "Goldilocks" was presented with a variety of choices. She did not want 

anything that was "too hot" or "too cold". She did not want anything that was "too hard" or "too soft". She chose 

the midway option that was a compromise of both extremes. So, the term Goldilocks was proposed for a 

satisfying option while avoiding extremes (18).  

This technique involves a skin-sparing mastectomy through Wise incisions and utilizes the residual 

cutaneous mastectomy flaps to create a breast mound. In the minority of women with significant macromastia 

and ptosis, this might allow for a single-stage autologous reconstruction. Most women require additional volume 

supplementation, some of whom can be accommodated with lipotransfer surgery (19).  

However, most obese women require significant additional volume that must be supplied by an implant 

or flap. In these women, Goldilocks mastectomy with free nipple grafts was followed by definitive submuscular 

implant placement 3 months later without an instance of reconstructive failure or significant complication that 

delayed care (20).  

Surgical Technique  

Preoperative markings:  

The patient is marked preoperatively in a standing position. The breast meridian and inframammary 

folds are marked on both sides. The apex of the reduction pattern is marked along the breast meridian as it 
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projects anteriorly from the level of the inframammary fold (IMF). This measures between 22 and 25 cm, 

depending on the patient's breast size and shape. The vertical limbs are drawn at an 80 degree angle, 8 cm in 

length. The medial horizontal line is drawn and connected to a point marked about 3 cm medial to midline and 

the lateral horizontal line is drawn and connected to a point where the inframammary fold crosses the anterior 

axillary line (18).  

Intraoperative approach: 

The mastectomy is performed through either a circumareolar incision or an ellipse, depending on the 

breast configuration (Fig. 3). All grossly visible breast parenchyma is removed while maintaining adequate 

perfusion to the skin flaps. When necessary, sentinel lymph node biopsy and/or axillary dissection is carried out 

through the same incisions. Sharp dissection is then used to de-epithelialize the lower pole fasciocutaneous flaps 

inside the boundaries of the Wise pattern incision. The upper and lower poles are then sharply divided from one 

another. The lower pole tissue is rested on the chest wall in a semblance of a mound. The remaining skin 

envelope is closed using the standard Wise-pattern with the most inferior portion of the upper pole sutured to the 

limit of de-epithelialized dermis of the lower pole (18).  

The median point to which the inverted T-junction is affixed is more medially oriented and tends to be 

10-12 cm from the patient's midline. This prevents an excess of lateral tissue and capitalizes on reorienting the 

residual mastectomy flap tissue medially and superiorly to produce medial cleavage. Length of the de-

epithelialized flap varied from patient to patient, extending from the IMF to the inferior areolar margin. If 

vascularity of the distal flap appears compromised, it is excised. Additionally, the medial and lateral extent of 

the superior horizontal limbs is not incised all the way to the IMF incision, thereby preserving the subdermal 

plexus from the surrounding skin. Taking care to leave the patient with well perfused flaps (18).  

 

Figure (3): Intraoperative approach (21). 

The procedure gives a midway solution for patients candidates for conservative mastectomy and not fit 

for common oncoplastic surgeries. 
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