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ABSTRACT 

Aim: To review the oncological safety and aesthetic advantage of skin-sparing mastectomy (SSM) for invasive breast 
cancer (IBC) and ductal carcinoma in-situ (DCIS). Controversies including the impact of radiotherapy (RT) on immedi-
ate breast reconstruction (IBR), preservation of the nipple-areola complex (NAC) and the role of endoscopic mastec-
tomy are also considered. Methods: Literature review using Medline and PubMed. Results: SSM is safe in selected 
cases; including IBC < 5 cm, multi-centric tumours, DCIS and for risk-reduction surgery. Inflammatory breast cancers 
and tumours with extensive involvement of the skin represent contra-indications to SSM due to an unacceptable risk of 
local recurrence. SSM can facilitate IBR and is associated with an excellent aesthetic result. Prior breast irradiation or 
the need for post-mastectomy radiotherapy (PMRT) do not preclude SSM, however the cosmetic outcome may be ad-
versely affected. Nipple/areola preservation is safe for peripherally located node negative tumours. A frozen section 
protocol for the retro-areolar tissue should be considered in these cases. The advent of acellular tissue matrix systems 
has widened the applicability of implant-based immediate reconstruction following SSM. Data on endoscopic mastec-
tomy is limited and superiority over conventional SSM has not been demonstrated. Conclusion: SSM is safe in selected 
cases and is associated with advantages over simple mastectomy, including a superior aesthetic outcome and a potential 
reduction in the number of reconstructive procedures per patient. 
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1. Introduction 

Breast-conserving surgery combined with adjuvant ra-
diotherapy is safe as an alternative to mastectomy for the 
majority of women with early invasive breast cancer 
(IBC) [1]. However, up to one third of patients require a 
mastectomy for large or multi-focal tumours (particularly 
where breast conservation would lead to a poor cosmetic 
outcome), local recurrence and patient preference [2].  

The primary aim of surgery to the breast and axilla in 
breast cancer is to achieve local control of disease and to 
provide prognostic information to plan adjuvants. A good 
aesthetic outcome is also desirable. For patients who 
have undergone mastectomy, a breast reconstruction can 
help achieve this but the optimum timing remains con-
troversial with guidance from level-1 evidence lacking. 
Immediate breast reconstruction (IBR) can result in a 
poorly contoured breast, with prominent scars and a pad-
dle of skin that is of a different colour and texture [3]. 
Delayed reconstruction mandates at least a second surgi-
cal procedure. 

Skin-sparing mastectomy (SSM), a type of mastec-
tomy where incisions are planned to maximise skin pres-
ervation and facilitate breast reconstruction, was de-
scribed by Toth and Lappert in 1991 [4]. SSM involves 
en-bloc removal of the breast gland, nipple-areola com-
plex (NAC), previous biopsy sites and the skin overlying 
superficial tumours. The native breast skin envelope and 
inframammary fold are preserved [5]. Using the native 
skin envelope optimises the final contour of the recon-
structed breast reducing the need for contralateral breast 
adjustment in order to achieve symmetry. Scarring and 
donor skin requirements (in flap based reconstructions) 
are minimised [6]. A combined oncological and recon-
structive approach is acceptable to patients, cost-effective 
and reduces the number of hospital admissions and time 
away from home or work [7]. This approach has been 
advocated as an effective treatment option for patients 
with early-stage IBC and DCIS which is not amenable to 
breast conserving therapy. SSM and IBR has also been 
shown to be of particular use in patients who develop 
breast cancer following augmentation mammoplasty who 
might otherwise have a poor cosmetic result with breast 
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conserving surgery and adjuvant radiotherapy. SSM and 
IBR can allow the omission of adjuvant RT and is asso-
ciated with an excellent cosmetic outcome [8]. 

Acceptance and popularity are increasing amongst pa-
tients and many surgeons. A 2008 survey of Californian 
surgeons performing surgery for breast-cancer seems to 
confirm a change in attitudes towards SSM, with 90% of 
those surveyed  satisfied with the oncological adequacy 
of the technique in early breast-cancer and 70% in agree- 
ment that the cosmetic results of SSM are superior to 
standard mastectomy [9]. 

The evidence on oncological adequacy of SSM will be 
presented in this article. In addition to survival and the 
risk of LR, post-operative morbidity, local control, cos-
mesis, patient satisfaction and an assessment of func-
tional disturbance and psychological morbidity are im-
portant outcome measures [10].  

Controversies including the impact of radiotherapy 
(RT) on IBR, preservation of the nipple-areola complex 
(NAC) and the role of endoscopic mastectomy are con-
sidered. The use of biological grafts (such as Alloderm 
and Strattice) in immediate reconstruction using sub- 
pectoral implants is also discussed. 

2. Surgical Considerations 

The management of women with IBC should take place 
within the context of a multidisciplinary team. Tech-
niques such as SSM and IBR are demanding and should 
be undertaken by breast surgeons with oncoplastic train-
ing or as a joint procedure between a general and plastic 
surgeon. Oncological principles should not be compro-
mised. The incisions used to perform SSM will be influ-
enced by various factors including breast size and ptosis, 
NAC size, tumour location, position of biopsy sites, need 
for axillary intervention, choice of reconstructive tech-
nique and the preference of the surgeon. Many patients 
are suitable for a peri-areolar approach (Figure 1) where 
the only breast skin excised is the NAC [5,11]. If the 
NAC is small and the breast is large, a peri-areolar inci-
sion with lateral extension or a larger ellipse including 
 

 

Figure 1. The incision of standard SSM. 

the NAC can be used. Wise-pattern incisions, akin to 
those used for reduction mammoplasty, can be required 
for large breasts with moderate/severe ptosis [12]. If 
necessary, symmetry may be achieved by performing a 
simultaneous, or delayed, contralateral reduction mam-
moplasty. 

Some surgeons advocate the subcutaneous injection of 
saline-adrenaline solution (1:25,000) when performing 
SSM. This is haemostatic and results in some hydro- 
dissection of the plane between the subcutaneous tissue 
and the mammary gland. Skin flaps are carefully elevated 
and the dissection is extended to the edges of the breast 
tissue circumferentially, preserving the infra-mammary 
fold [13]. High intensity fibre-optic light sources and 
longer instruments can be useful during this stage as ac-
cess is limited due to the smaller incisions. The paren-
chyma can then be mobilised by dissecting the pectoral 
fascia from the underlying musculature. In order to pro-
tect the viability of the preserved envelope, skin flaps 
must be sufficiently thick to maintain the sub-dermal 
vascular plexus without leaving breast tissue behind. 
Care is required to limit excessive use of electro-cautery 
and flap margins should be assessed for bleeding. Native 
skin flap necrosis (partial or complete) has been esti-
mated to occur in 11% of cases which is similar to con-
ventional mastectomy [14].  

Sentinel lymph node biopsy (SLNB) and/or axillary 
node clearance (ANC) can be performed safely through 
the same incision [6,11,15]. In larger breasts an addi-
tional axillary incision will sometimes be required [3]. 
SLNB should be performed in patients with IBC and a 
clinically negative axilla. Some surgeons perform in-
tra-operative assessment of the sentinel node (frozen sec-
tion, imprint cytology or one step nucleic acid amplifica-
tion—OSNA) and perform ANC prior to IBR if the 
SNLB is positive. However, intra-operative analysis can 
be associated with false negatives and ANC is more dif-
ficult to perform as a second operation following IBR, 
with potential to harm to the vascular pedicle and viabil-
ity of a flap-based reconstructed breast [16,17]. An al-
ternative approach is to perform a day-case sentinel node 
biopsy one or two weeks before the mastectomy so that 
nodal status is known [18]. 

Endoscopic video-assisted surgery has been success-
fully employed for a range of aesthetic and plastic sur-
gery procedures including those relating to the breast. 
The technique has been extended to the treatment of both 
benign and malignant breast conditions [19]. Yamashita 
et al. have described the use of a 2.5 cm axillary incision 
and skin traction to create a working space, allowing 
partial or total glandular resection and SLNB+/−ANC to 
be successfully performed. Operating times and blood 
loss were comparable to open surgery and all surgical 
margins were clear. The conversion rate to open surgery 
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was low. Wounds healed with minimal scarring and the 
approach was associated with high levels of patient sat-
isfaction [20]. Similarly, small peri-areolar incisions can 
be made to facilitate endoscopic breast conserving sur-
gery for early-stage IBC [21,22]. Some studies have also 
reported immediate reconstruction with the latissimus 
dorsi (LD) flap [23] or prosthetic implant [24]. Kitamura 
et al. compared patients undergoing SSM and IBR, using 
an implant, with or without endoscopic assistance. The 
addition of endoscopy was associated with a longer op-
erating time but significantly smaller scars and greater 
patient satisfaction [25]. It is noteworthy that these re-
ports are from relatively small studies from single insti-
tutions and superiority over conventional techniques has 
not been established. 

 

Figure 3. Patient is a 50 years old lady who unde ent left 

nd operation once the remaining skin has stretched to 

trix (TM) products such as AlloDerm®, Sur-
gi

3. Reconstructive Options Following SSM 

Choice of reconstructive technique following SSM re-
quires careful consideration of several patient related 
factors, including: breast size, ptosis, areola size, patient 
preference and expectation, general health and smoking 
status. Tumour related factors include size, location and 
proximity to the NAC. Preference and experience of the 
operating surgeon is also taken into account. Occasion-
ally patients may refuse reconstruction or the prognosis 
may be so poor that any breast reconstruction is unwar-
ranted [26]. In all other cases, the breast can be recon-
structed with prosthetic implants (Figure 2) and/or auto- 
logous tissue (Figure 3). Following SSM, myocutaneous 
flaps allow replacement of the small area of excised skin 
and aim to approximate the complete volume of breast 
tissue removed with or without the assistance of a pros-
thetic implant. Single-stage reconstruction of the breast 
mound can then be followed by techniques to address the 
nipple and areola [27]. 

Conventional mastectomy is associated with signifi-
cant excision of the native skin envelope, complicating 
implant-only reconstruction. It is most often necessary to 
use an expandable implant and to exchange this at a sec-  
 

 

Figure 2. Bilateral SSM and immediate implant based re-
construction with subsequent nipple reconstruction. Patient 

rw
SSM and immediate breast reconstruction with LD flap and 
implant. Nipple reconstructed subsequently. 
 
o
accommodate the desired volume over multiple out-pa- 
tient inflations. Although expandable implants are still- 
commonly used, the advent of SSM and anatomically 
profiled implants has meant that implant-based recon-
struction can now often be performed in a single stage 
procedure, or if a two stage procedure is needed, the 
number of inflations can be minimised. The implant is 
positioned in a sub-muscular pocket superiorly and ide-
ally a sub-fascial pocket inferiorly, allowing full cover-
age of the prosthesis. The results of this approach in 
terms of breast volume, shape and symmetry are favour-
able with complication rates as low as 8.3% [28]. A pro-
spective study of 400 implant only reconstructions fol-
lowing SSM, identified patient related risk factors asso-
ciated with complications. The authors recommend par-
ticular caution in obese patients who smoke (32% loss of 
implant) and in large breasted women (27% loss of im-
plant) [29]. In a separate study, the same author found 
patient age and experience of the operating surgeon to be 
associated with a greater risk of post-operative complica-
tions [30].  

Tissue ma
Mend® and Strattice® have expanded the use of im-

plant-based reconstruction. TM is manufactured from 
donor human skin (AlloDerm®), bovine dermis (Surgi-
Mend®) or porcine dermis (Strattice®) denuded of epi-
dermis and aseptically processed. This results in an intact 
acellular matrix of natural biological components that 
promotes rapid revascularization and cell repopulation. 
TM products have been shown to incorporate well into 
tissues with no rejection. In implant-based breast recon-
struction, they are used to cover the inferior pole of an 
implant meaning that a larger initial size may be used 
thus allowing SSM and immediate breast reconstruction 
using a fixed volume prosthesis as a single stage proce-
dure. A recent study which compared use of TM versus 
conventional sub-pectoral implant, revealed significantly 
larger initial fill volumes and fewer sessions required for 
inflation with no differences in complication rates be-also had adjuvant radiotherapy to the right breast. 
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tween the two groups [31]. A non-randomised large se-
ries of 361 women undergoing implant with or without 
TM did not reveal any differences in infection rates be-
tween two groups [32]. However, TM was associated 
with adherence to skin in all cases, particularly after RT.  

The LD flap, introduced by Schneider in 1977, was 
on

ectus Abdominus Myocuta-
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by Holmstrom [39] and 
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reast reconstructions, with 
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 region as a free 
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4. Oncological Considerations 

 is that residual 

ls compar-
in

ce the standard for autologous breast reconstruction 
[33]. A variety of other flaps and prosthetic materials are 
now available but the LD myocutaneous flap is still in 
common usage. The LD is often combined with an im-
plant for use in a single-stage procedure, where it serves 
to improve coverage of the prosthesis and improve the 
final breast contour [34].  

The TRAM (Transverse R
ous flap) [35] can be per formed either as a local pedi-

cle or a free tissue transfer flap [36]. In one study, com-
paring 85 patients undergoing TRAMs, implant-based or 
LD reconstructions the mobility and consistency of the 
reconstructed breast more closely resembled the natural 
breast in TRAM flap patients [37]. Patients also report 
high levels of satisfaction with the aesthetic result [38]. 
However, TRAM flap reconstruction can be associated 
with donor site complications. 

The DIEP flap, described 
pularised by Blondeel [40], allows large volume tissue 

transfer with donor site advantages over the TRAM flap. 
Preservation of total abdominal musculature and apon- 
eurotic layers reduces complications such as muscular 
weakness, asymmetry, bulging and hernias [41]. The 
DIEP and superficial inferior epigastric artery (SIEA) 
flaps are able to transfer the same tissue from the abdo-
men as the TRAM flap without sacrificing the rectus 
muscle or fascia [27]. Furthermore, the neo-breast con-
sists primarily of fat and skin like the native organ and 
patients benefit from an improved abdominal contour. 
However, the procedure can be technically demanding, in 
particular the limited surgical access associated with 
SSM can cause difficulties in the identification and dis-
section of recipient vessels.  

In a series of 30 DIEP flap b
 average follow-up of 29 months, breast skin compli-

cations were noted in 2 patients manifesting as small 
areas of necrosis. Partial losses were observed in 2 pa-
tients representing less than 15% of the total area. There 
was only one case of total flap loss and one case of local 
recurrence during the follow-up period [42]. Patients 
reported high levels of satisfaction with the outcome. In a 
study of 42 patients, SSM and IBR using the DIEP flap 
was compared to breast conservation and found to be 
associated with comparable quality of life and signifi-
cantly better cosmetic outcome [43].  

The use of soft tissue from the gluteal
p was introduced by Fujino et al. in 1975 [44]. In 1995, 

the free superior gluteal artery perforator (S-GAP) flap 

was used for autologous breast reconstruction [45]. This 
allowed free transfer of skin and fat without sacrifice of 
the gluteus maximus, thereby minimising donor site 
complications. In addition it is sometimes possible to 
anastomose nerves, harvested with the flap, to local 
branches at the recipient site and provide limited sensa-
tion to the flap [40]. This approach is particularly useful 
when the abdomen is not suitable or preferable as a do-
nor site. In a study of 142 GAP flaps, the superior-GAP 
flap was found to have significant advantages over the 
inferior-GAP flap. The authors reported low morbidity, 
98% flap survival, good cosmetic results and high levels 
of patient satisfaction [46]. 

Several other free flaps h
gous breast reconstruction including the myocutaneous 

transverse upper gracilis free flap (TUG) [47,48]. There 
are also reports in the literature of free omental flaps, 
harvested laparoscopically, being used for IBR following 
SSM [49]. 

In a surv
d Canada questioned on which method of reconstruc-

tion they would choose if they had breast cancer, 66% 
preferred implant based over autologous breast recon-
struction [31]. 

The main oncological concern in SSM
breast tissue within the skin envelope may manifest later 
as LR. Histological studies following conventional mas-
tectomy have confirmed the presence of residual glandu-
lar tissue in 5% of all biopsies taken from the operating 
field [50]. Torresan et al. performed histological analysis 
of skin sparing mastectomy flaps from patients with IBC 
who were marked up for SSM and then had conventional 
mastectomy performed and found the prevalence of re-
sidual breast tissue to be 59.5% and residual disease to be 
9.5% in the portion of the specimen that would have been 
left in-situ had the patient undergone SSM. The presence 
of breast tissue and residual disease was significantly 
associated with skin flaps thicker than 5 mm [51]. Ho et 
al. performed histological examinations of the skin and 
subcutaneous tissue of 30 conventional mastectomy 
specimens and found that the skin flaps (excluding the 
NAC) were involved in 23% (7 of 30) of cases. In 5 
cases, the skin involved was situated directly over the 
tumour. Significant risk factors for this were skin tether-
ing, large tumour size and peri-neural infiltration [52]. 
Despite this, the incidence of LR following SSM for IBC 
has been investigated by several authors and found to 
comparable to conventional mastectomy [53]. 

Although there are no large randomised tria
g conventional to SSM, a meta-analysis of 9 observa-

tional studies has been published. In this study, 3739 
patients were included, 30% of which underwent SSM. 
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The median follow-up in the included studies was be-
tween 15 and 101 months [54]. All the included studies 
were retrospective and non-randomised, but there was no 
significant difference in stage or grade between the 2 
groups. This meta-analysis found no significant differ-
ence in local recurrence between SSM and standard 
mastectomy (SSM 3.8% - 10.4% vs 1.7% - 11.5%). The 
B06 trial (a randomized clinical trial comparing total 
mastectomy and segmental mastectomy with or without 
radiation in the treatment of breast cancer) found a 
roughly equivalent 10% local recurrence rate at 20 years 
in the mastectomy treated group [1]. 

A large retrospective series from a single centre re-
ce

astectomy have T3 tumours. 
Th

administered to 
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e necessary for extensive, multi- 

following conventional mastec-
to

M and IBR 
fo

6. Preservation of the Nipple-Areola  

It y been held that the NAC should be 

ntly reported outcomes in 1810 patients undergoing 
either SSM (799 patients) or standard mastectomy (1011 
patients). After adjusting for disease stage and age there 
was no significant difference in disease-free survival or 
local recurrence rates [55]. 

Many patients requiring m
ough evidence for the safety of SSM for these tumours 

is less clear, the results of early studies are encouraging. 
In a study of 38 patients with tumours considered to be at 
high risk of LR, only one case (2.6%) developed a LR 
after SSM and IBR after a median 53 months of follow- 
up, despite 10 (26%) systemic recurrences [56]. Foster et 
al. performed SSM and IBR on a prospective cohort of 
25 patients with stage 2b or 3 disease and reported an 
overall post-operative complication rate of 13% and only 
one LR after 4 years of follow-up [57].  

Neo-adjuvant chemotherapy may be 
 tumours in an attempt to down-stage disease. This 

may facilitate SSM in a breast which may otherwise have 
required conventional mastectomy. Alternatively, it may 
even facilitate breast conservation surgery, avoiding the 
need for a mastectomy altogether. Radiotherapy should 
be given to all patients with locally advanced or high risk 
breast cancers, however its timing in relation to treat-
ments such as SSM and IBR has yet to be established.  

It is unlikely that large multi-centre randomised stud
s comparing conventional mastectomy and SSM will 

take place. Although the above studies are retrospective 
and relatively small, there is reasonable evidence that 
SSM is a safe oncological operation for T1, T2 and 
multi-centric tumours. Moreover, there is evidence that 
SSM combined with IBR does not significantly delay 
adjuvant therapy, as some clinicians had feared [58].   

The predictors and risk factors for LR after SSM relat
 both tumour and patient characteristics. LR may be a 

reflection of the underlying tumour biology rather than 
the amount of skin preserved during SSM or the choice 
of reconstructive technique. Many of these studies found 
that tumour size, stage, lymph node positivity and poor 
differentiation were all risk factors for LR [7,59]. The 
management of LR after SSM and IBR can be problem-

atic and LR is associated with poor prognosis [55]. LR 
can be treated locally with surgical excision and RT and 
systemically with chemotherapy or endocrine therapy 
[53]. Removal of the reconstructed breast/implant may 
be required. The anatomical location of recurrence has 
been shown to have prognostic implications. In a study 
by Langstein et al. cutaneous or subcutaneous LR was 
associated with a better overall survival and lower risk of 
distant metastases and better response to treatment than 
LR within the chest wall [60].  

A mastectomy may b
focal or recurrent DCIS. Some patients with DCIS also 
request a mastectomy.  

The incidence of LR 
my for DCIS ranges from 1% - 3% [61], with cure 

rates of approximately 98% (breast cancer-specific mor-
tality of 0.59%) [62]. SSM and IBR is a good option for 
women undergoing mastectomy and for DCIS as PMRT 
(which may adversely affect the appearance of a recon-
structed breast) is not usually required [63].  

In one series of 95 patients undergoing SS
r DCIS, 93 (98%) were alive and disease free after a 

median follow-up of 3.7 years [64]. The overall local 
recurrence rate was 3 of 93 (3%). A larger series 175 of 
patients reported one LR (0.6%) after a median of 65 
months follow-up [8]. In a retrospective review of 223 
patients with DCIS treated by SSM and IBR, the same 
author reported an LR rate of 3.3%, with high tumour 
grade and surgical margins <1 mm as risk factors [61] 
with a mean follow-up of 82 months. Finally, in a retro-
spective long-term follow-up study of 44 patients who 
underwent SSM and IBR for DCIS, there were no local 
or distant recurrences after 9.8 years [65]. These retro-
spective studies have all demonstrated that SSM and IBR 
for DCIS is oncologically safe with low recurrence rates. 
However, prospective randomised data to confirm these 
findings is not available. 

Complex  

has traditionall
removed as the NAC and its adjacent ducts may contain 
tumour cells which have spread distally along the ducts 
from the primary tumour. This concept was based on 
older studies that demonstrated occult tumour in the re-
gion of the NAC [7]. Recent evidence has shown that the 
risk of tumour involvement has been overestimated [66- 
68]. In many patients removal of the NAC may be an 
over-treatment and hence some surgeons have attempted 
preservation in view of the cosmetic and psychological 
benefits.  
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In a retrospective series of 286 SSM specimens, 16 
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.6%) were found to contain tumour in the NAC [66]. 
Nodal positivity, sub-areolar tumour location and multi- 
centricity were significant risk factors. If multi-centric 
and sub-areolar tumours were excluded, the NAC was 
involved in 3% of cases. Another series of 140 mastec-
tomies also found tumour size and nodal positivity to be 
risk factors for NAC involvement. The primary tumour 
was situated within 2.5 cm of the areola in all 22 cases in 
which the NAC was positive [67]. A retrospective study 
of 217 mastectomy specimens reported NAC tumour 
involvement in 23 cases (10.6%) [68].  

Frozen sections of subareolar tissue c
mpt to preserve the NAC. In one study of 112 SSMs in 

women whose breast cancer was more than 2 cm from 
the NAC sections were negative for tumour in 61 cases 
(54.5%) enabling NAC preservation. The NAC was ex-
cised in the other 51 cases [69]. The cosmetic results 
after SSM and IBR (using LD or TRAM flaps) were in-
dependently evaluated as excellent or good in 91% 
(102/112) of patients and were significantly better after 
preservation of the NAC (P = 0.001). Six (5.4%) recur-
rences occurred in 112 patients who underwent SSM 
compared with 11 (8.2%) of 134 patients who had un-
dergone conventional mastectomy during the same 6- 
year period, although this difference is likely to reflect 
differences in the cases chosen for NSM. Only one LR 
occurred in the NAC preservation group [69]. In a retro-
spective study of 219 mastectomies, 20% of NACs were 
found to be involved in total, consisting of 9.4% of stage 
1 - 2 tumours and 30% of stage 3 tumours. The NAC was 
involved in only 2.5% of peripheral tumours vs 68% of 
central lesions [70]. Tumour size and distance to the nip-
ple on mammography have been identified as independ-
ent predictors of NAC involvement which may aid pre- 
operative planning [71]. Axillary lymph node involve- 
ment and lymphovascular invasion have also been shown 
to be significant risk factors [72]. In another study of 115 
cases undergoing NSM for prophylaxis (75) or for breast 
cancer (40), the occult nipple involvement rate was only 
5.2% [73]. 

Some pa
SM due to impaired NAC vascular supply. This has 

been reported to occur in between 6% and 33% of cases 
[74-76]. In the latter study, 54 SSMs in 44 patients were 
performed in which the NAC was clinically thought to be 
disease-free. Nipple core biopsy frozen sections were 
performed. 6 out of 54 biopsies were positive, necessi-
tating conversion to conventional SSM. Of the remaining 
48 NSMs, 3 cases had partial NAC loss. In another series 
of 54 SSMs of which 34 had NAC preservation [77], the 
skin loss was higher in the latter group although LR was 
similar (8.3% when NAC excised; 7.1% when NAC pre-
served). Nipple sparing mastectomy (NSM) performed 

through a skin incision on the lateral aspect of the breast, 
rather than a peri-areolar skin incision, has been shown 
to reduce the risk of ischaemic/necrotic complications for 
the nipple (2.8% vs 59.7%). In addition to ischaemic 
complications, impaired sensitivity of the NAC seems to 
affect most patients to some extent, though some resolu-
tion with time can occur [78].  

Therefore, it would appear onc
rm SSM with NAC preservation for prophylactic cases, 

for DCIS and for smaller tumours of low stage provided 
the tumour is not close to the nipple and a frozen section 
protocol is followed. However, many such tumours may 
not merit a mastectomy.  

Patients must be inform
 required if residual carcinoma is identified on defini-

tive histology or if significant necrosis occurs and that 
sensation may be impaired. Patients with clinically ap-
parent involvement of the NAC or adjacent skin, bloody 
nipple discharge, inflammatory or retro-areolar cancers 
should not be offered NAC preservation.  

Some groups, have reported using radio
AC in addition to employing a frozen-section protocol 

[79,80]. One study of 106 NSM with intra-operative RT 
in which two thirds were done for invasive disease, re-
ported one LR at a mean follow-up of 13 months. 
Around 10% of patients experienced partial NAC necro-
sis and 5% total necrosis [79]. In another study of NAC 
preservation, 10 patients were administered NAC RT 
post-operatively. Around half of these experienced some 
loss of nipple sensation or non significant necrosis [80]. 
A randomised study with long term follow-up would be 
required to determine if these approaches improve local 
control.  

An alter
pple but preserve the areola—areola-sparing mastec-

tomy (ASM). In an analysis of 217 mastectomy speci-
mens the areola was involved in 2 of the 23 cases of 
positive NACs. This represented 0.9% of all the mastec-
tomy specimens [81]. Access for ASM is facilitated by 
medial and lateral extensions to the incision encircling 
the nipple. This may achieve a superior cosmetic out-
come compared to conventional SSM, only requiring a 
subsequent nipple reconstruction, if requested by the 
patient. Unfortunately, nipple reconstruction using one of 
the conventional local flap technique is problematic in 
this situation.  

In a series o
mplication was a wound infection in one patient. Al-

though 10 of the cases were done for prophylaxis, there 
was no local or distant recurrence over median follow-up 
of 24 months [81]. 

Most women undergoing mastect
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do not require post-mastectomy radiotherapy (PMRT). 
However, patients with more than four positive regional 
lymph nodes and large tumours (>5 cm) will be offered it 
in view of the proven reduction in LR and improved sur-
vival [82]. There is limited data from a sub-group analy-
sis of Danish trials [83] suggesting there is a survival 
benefit in patients with 1 - 3 positive nodes. The “SU-
PREMO” trial has been designed to address the benefit in 
this patient group and in other patients thought to be at 
intermediate risk of local recurrence [84]. The frequency 
of PMRT is therefore increasing, which has complicated 
the planning of IBR as post-reconstruction radiotherapy 
is associated with local complications [85]. In addition to 
the potential detrimental effect on cosmesis, the planning 
and delivery of PMRT can be complicated by the pre- 
sence of the reconstructed breast itself [86].  

The overall complication rate of PMRT following 
au

psular contracture revealed 
th

 

erative radiotherapy can also affect the outcome 
of

8. Conclusion 

omings, numerous retrospective studies 

tologous breast reconstruction ranges from 5% to 16% 
[7]. Although results from individual series vary, com-
plications following IBR and PMRT occur in a high 
proportion of patients [87]. A study of immediate TRAM 
reconstructions showed the commonest complications 
were fat necrosis (16%) and radiation fibrosis (11%) [88]. 
Tran et al. have recommended that patients who require 
PMRT should undergo delayed free TRAM flap recon-
struction in order to avoid significant late complications 
such as fat necrosis, volume loss and flap contracture 
[89]. Fat necrosis leads to volume loss and hardening of 
the reconstructed breast and particularly occurs when 
PMRT is given after IBR using free tissue transfer of 
skin and fat only (e.g. DIEP flap). For implant or im-
plant-assisted IBR, PMRT can lead to higher rates of 
significant capsular-contracture resulting in a poor aes-
thetic outcome. One study compared 39 irradiated im-
plant reconstructed breasts with 338 non-irradiated re-
constructions and found a significant negative effect on 
the reconstructive outcome with implants [90], the main 
complications being capsular contracture and post-op- 
erative pain, 43% of patients required a capsulotomy. In 
another retrospective study, 68 IBRs that were irradiated 
were compared with 75 non-irradiated IBRs. Capsular 
contracture rates were 68% vs 40% respectively, patient 
satisfaction was 67% vs 88%. However, 72% of those 
irradiated said that they would choose the same form of 
reconstruction again [91].  

A systematic review of ca
at various factors are involved in the development of 

clinically significant capsules and that although capsu-
lotomy is possible, there is a high recurrence rate [92]. 
This has led some surgeons to recommend that implants- 
based IBR should be avoided if PMRT is likely [87]. 
Alternative approaches are an autologous IBR or a de-
layed breast reconstruction. More recently, an “immedi-
ate-delayed” reconstructive technique has been suggested.

A temporary tissue expander can be used deep to the 
pectoralis major muscle at the time of SSM. Following 
PMRT, delayed reconstruction can then be done, remov-
ing the tissue expander and using a myocutaneous flap 
and/or implant [7,87]. This approach could avoid the 
potential radiotherapy delivery problems and cosmetic 
disadvantages associated with IBR followed by PMR 
[87]. Alternatively, prior to mastectomy, the radiological 
assessment of tumour size combined with analysis of 
core-biopsies from the primary tumour and techniques 
such as SNLB could be used to assess the likelihood of 
PMRT, thereby facilitating the selection of patients for 
immediate-delayed reconstruction. However, randomised 
controlled trials are also required to compare immedi-
ate-delayed reconstruction to conventional mastectomy 
and delayed reconstruction for those women who require 
PMRT. 

Pre-op
 SSM and IBR. Hultman and Daiza reported the effects 

of previous radiotherapy on subsequent SSM and IBR in 
37 breasts, although not all patients had received previ-
ous radiotherapy [93]. TRAMs, LDs and implants were 
included. 9 patients (24%) had a SSM flap complication 
of which 5 required re-operations. Adjuvant treatment 
with chemotherapy or radiotherapy was not delayed in 
these patients. Previous irradiation and diabetes were 
found to be significant risk factors for complications. 
Chang et al. found a significantly higher frequency of 
native flap compromise and capsular contracture in wo- 
men who had received pre-operative radiotherapy prior 
to SSM. TRAM flap reconstruction was also found to be 
superior to LD + implant after SSM in this group of pa-
tients [94]. These studies are small and larger studies 
with longer follow-up are required to verify their find-
ings. However, it would appear that women with previ-
ously irradiated breasts can still benefit from the advan-
tages of SSM and IBR using autologous tissue, as long as 
the risk of skin complications is explained [63].  

Despite their shortc
have supported the growing body of evidence that SSM 
is oncologically adequate for early-stage IBC and DCIS. 
In some cases it is safe to preserve the NAC, providing 
the tumour is remote and a frozen-section protocol is 
followed. Endoscopic approaches to the breast are in 
their infancy and superiority over conventional tech-
niques has yet to be established. Patients with IBC and a 
clinically negative axilla should undergo SLNB, either 
pre- or intra-operatively. SSM can facilitate IBR, pro-
viding an aesthetically superior treatment option for 
women who are not suitable for breast conserving surg- 
ery. The optimal cosmetic outcome is found in women 
who have not had prior RT and those who are unlikely to 
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need PMRT. Though neither represents a contraindica-
tion to SSM and IBR, the optimal integration of IBR and 
RT has yet to be determined. Current reconstructive op-
tions are reliable and associated with low morbidity and 
high levels of patient satisfaction. Dual procedures afford 
many advantages including fewer hospital admissions 
and a reduced need for contra-lateral breast adjustment in 
order to achieve symmetry. Good outcomes require ap-
propriate patient selection, a coordinated oncoplastic and 
multidisciplinary approach. Patients should be appropri-
ately counselled and photographs can be used to illustrate 
the likely outcome and potential complications. 

9. Search Strategy and Selection Criteria 
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