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Introduction

Breast cancer is currently the most common cancer
in women worldwide, with demographic trends indicating
a continuous increase in incidence. Only in the Euro-
pean Union, it is estimated that by 2020 there will be
approximately 394,000 new cases of breast cancer per
year and 100,000 deaths (1). 

The surgical treatment of breast cancer has under-
gone continuous and profound changes over the last four
decades. Today, the aesthetic satisfaction of breast can-
cer patients combined with the oncological safety is the
goal of the modern breast surgeon.

For patients with early stage breast cancer, breast-con-
serving surgery followed by radiation therapy has been

definitively validated as a safe alternative to radical mas-
tectomy, with similar survival rates, better cosmetic outco-
mes and acceptable rates of local recurrence. Thanks to
the improvements in diagnostic work-up, as well as the
wider diffusion of screening programs and efforts in pati-
ent and physician education, tumors are more often de-
tected at an early stage, furtherly facilitating the wi-
despread use of breast conserving techniques.

Breast-conserving surgery has been introduced also
in the treatment of patients with locally advanced tumors
after tumor downsizing with preoperative chemother-
apy, with acceptable rates of ipsilateral breast tumor rec-
urrence.

When performing breast-conserving surgery all efforts
should be made to ensure negative surgical margins in
order minimize the risk of ipsilateral breast tumor rec-
urrence as they are associated with worse distant-disease-
free and breast cancer-specific survival rates. The recent
introduction of “oncoplastic techniques”, that may al-
low more extensive excisions of the breast without comp-
romising the cosmetic results, has furtherly increased the
use of breast-conserving procedures.
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Mastectomy remains a valid surgical alternative in se-
lected cases and is usually associated with immediate re-
constructive procedures. 

New surgical procedures called “conservative mas-
tectomies” are emerging as techniques that combine onco-
logical safety and cosmesis by entirely removing the breast
parenchyma sparing the breast skin and nipple-areola
complex (NAC).

Staging of the axilla has also gradually evolved tow-
ard less aggressive approaches with the adoption of sent-
inel node biopsy and new therapeutic strategies are emerg-
ing in patients with a pathological positivity in sentinel
lymph node biopsy.

The present work will highlight the new surgical treat-
ment options increasingly efficacy and respectful of  breast
cancer patients. 

Breast conservation therapy 
and “oncoplastic” surgery

Breast-conserving surgery (BCS) implies complete
removal of the breast tumor with appropriate margins
of surrounding healthy tissue performed in a cos-
metically acceptable manner. BCS with adjuvant ra-
diotherapy is considered today the gold standard app-
roach for patients with early stage breast cancer. Six pro-
spective trials have shown no significant differences in
overall survival rates when comparing BCS plus breast
irradiation with mastectomy for early stage breast can-
cers (2-4).

The choice of BCS versus mastectomy is made tak-
ing into account tumor characteristics such as extensive
mammographic calcifications, multicentricity, ability to
obtain clear surgical margins, tumor size with respect to
breast size, as well as  for radiotherapy. Patient preferences
are also a critical determinant of surgical choice.

For patients who are interested in breast conserva-
tion but have a large tumor to breast size ratio, preo-
perative chemotherapy can be considered to achieve preo-
perative tumor downsizing. Many trials have shown that
patients with locally advanced tumors may become eli-
gible for breast-conserving surgery after tumor downsizing
with preoperative chemotherapy, with acceptable rates
of ipsilateral breast tumor recurrence.

The long-term success of BCS can be measured by
two end points: the rate of local control and the cosme-
tic appearance of the preserved breast. When perform-
ing BCS, it may occasionally be difficult for the surgeon
to adequately meet both of these end points, particul-
arly when attempting to remove larger lesions or in case
of small breasts.

In order to optimize local control, it is mandatory to
ensure negative surgical margins. The surgical margin sta-
tus is considered the strongest predictor for local failure

with an increased local recurrence rate in cases with posi-
tive margins (defined as tumor cells at the cut edge of
the surgical specimen). Positive surgical margins are usu-
ally considered an indication for re-excision while the
impact of ‘close’ margins (tumor at less than 2mm from
the surgical margin) remains controversial. It is generally
agreed that best efforts should be made to achieve wi-
dely negative margins at the time of initial surgery and
that the magnitudine of parenchymal excision should be
adeguate to limit the need of re-excision for close or posi-
tive margins (5).

The Society of Surgical Oncology (SSO) and the Am-
erican Society for Radiation Oncology (ASTRO) pu-
blished evidence-based clinical practice guidelines on
surgical margins for breast-conserving surgery with
whole-breast irradiation in stage I and II invasive breast
cancer in 2014. According to this guideline, the use of
no ink on tumor (ie, no cancer cells adjacent to any in-
ked edge/surface of specimen) as the standard for an ade-
quate margin in invasive cancer in the era of multidis-
ciplinary therapy is associated with low rates of ipsilateral
breast tumor recurrence and has the potential to decrease
re-excision rates, improve cosmetic outcomes, and dec-
rease health care costs (6).

Cosmetic outcome is also  directly correlated to the
magnitude of parenchymal excision. When larger vol-
umes of tissue are removed, the risk of an unpleasant
cosmetic result increases, particularly for cancers
located in the central, medial or lower pole of the
breast.

In an attempt to optimize the balance between the
risk of local recurrence and the cosmetic outcome in BCS,
new surgical procedures that combine the principles of
surgical oncology and plastic surgery have been int-
roduced in recent years. These new techniques, called
“oncoplastic” techniques, may allow removal of larger
amounts of breast tissue with safer margins while limiting
the risk of a poor cosmetic outcome (7-13). Oncoplas-
tic procedures are less technically demanding and time
consuming than major reconstructive operations and sur-
geons experienced in routine breast surgery can easily in-
corporate them in their practice with a relatively short
learning curve. These procedures are usually perform-
ed in a single surgical access, and the patient leaves the
operating room without major residual asymmetry or de-
formity.

The oncoplastic surgery may be classified in two
fundamentally different approaches according to the re-
construction techniques following BCS that have been
established (10, 11, 13-15) (Tab. 1):
a) Firstly, volume displacement techniques, when the re-
section defect is reconstructed using one of a range of
local glandular or dermoglandular flaps within the breast,
which are mobilised and advanced into the defect. This
approach leads to a loss in breast volume, and contra-
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lateral surgery is usually required to restore symmetry.
The options include adjacent (or local) tissue transfer (or
rearrangement) and mammoplasty techniques. 

Adjacent (or local) tissue transfer (or rearrangement):
is perhaps the most common method by which the
partial mastectomy defect is reconstructed. This is be-
cause these techniques rarely require a two-team
approach as the ablative surgeon will apply the prin-
ciples and techniques to close these defects. Although
several surgeons have described various procedures, it
is generally accepted that adjacent tissue rearrangement
techniques includes accurate decision of skin incision,
skin undermining, NAC undermining, glandular
reapproximation and deepithelialization and NAC re-
positioning. An indirect incision along the areola bor-
der is preferable; if a direct incision over the tumor is
chosen the general principle is to follow Kraissl’s lines
of tension to limit visible scaring. An extensive sub-
cutaneous undermining is one of the key factors in adja-
cent tissue rearrangement techniques; it follows the
mastectomy plane and extends anywhere from one-fo-
urth to two-thirds of the surface area of the breast enve-
lope; skin undermining facilitates both tumor resec-
tion and glandular redistribution after removal of the
tumor; NAC undermining avoid NAC deviation
towards the excision area; glandular mobilization
and redistribution allow creation of glandular flaps that
are used to close the defect without creating a conto-
ur abnormality.

A number of conventional mammaplasty techniques
have been adapted to allow reconstruction of resection
defects with parenchymal flaps using a variety of diffe-
rent approaches. Typically, one of two approaches can
be used: the superior pedicle approach or the inferior
pedicle approach. The superior pedicle approach ena-
bles wide resection of tumors located in the lower quadr-
ants of the breast, where extensive volume loss will of-
ten lead to the very unsightly ‘bird’s beak’ deformity.
The inferior pedicle approach enables reconstruction
of resection defects in the upper pole of the breast 
(Fig. 1). A range of other approaches have recently been
described, which are adaptations of the superior and
inferior pedicle approaches.

Other established techniques, such as the “Grisotti”
technique, the ‘round block’ and “batwing” approach,
can be adapted to enable resection of tumors in parti-
cular clinical situations (Fig. 2). 
b) Secondly, volume replacement techniques, when the re-
section defect is reconstructed by replacing the volume of
tissue removed with a similar volume of autologous tissue
from an extramammary site. The options include mus-
culocutaneous flaps and perforator flaps that can be trans-
ferred on a vascularized pedicle or as a free tissue trans-
fer. The most commonly used flap for immediate re-
construction of the partial mastectomy defect has been the
latissimus dorsi musculocutaneous flap. This flap has been
effectively used for deformities of the superior, lateral and
inferior aspects of the breasts. In general, a two team app-
roach is needed for this operation owing to the technical
aspects in designing, elevating, and mobilizing the flap. 

Total and “conservative” mastectomy

When a breast conserving approach cannot guaran-
tee adequate local control and good cosmetic results, to-
tal mastectomy should be selected. Common indications
to mastectomy include extensive or multicentric disease,
inability to obtain clear surgical margins with BCS, large
tumor size with respect to the breast size, as well as ca-
ses with contraindications for radiotherapy as well as pati-
ent preference (15-31). Recent progress in understand-
ing the genetic basis of breast cancer has increased inte-
rest in prophylactic mastectomy as a method of preventing
hereditary breast cancer.
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Fig. 1 - Oncoplastic technique of reduction mammaplasty: postoperative view
at 7 months.

TABLE 1 - TECHNIQUES CURRENTLY USED FOR THE RE-
CONSTRUCTION OF THE BCS DEFECT.

The techniques that are currently used for the reconstruction
of the BCS defect are based on two different concepts: 

• Volume displacement procedures: adiacent  (or local) tissue
transfer (or rearrangement) and reduction mammaplasty.

• Volume replacement procedures: autologous tissue from an
extramammary site (usually latissimus dorsi). 
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Various surgical techniques can be adopted when
planning a total mastectomy:
a) Modified radical mastectomy: this technique involves
complete removal of the breast with skin and nipple-
areola complex, preserving the pectoralis major and mi-
nor muscles. It is indicated when the tumor involves the

skin or is very close to it and in cases for which
prosthetic breast reconstruction is not considered.
b) Conservative mastectomies: new surgical procedures
called “conservative mastectomies” (skin-sparing and
nipple-sparing mastectomy) are emerging as techniques
that combine oncological safety and cosmesis. The con-
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Fig. 2 - Skin incisions in conservative oncoplastic surgery: a) in the donut mastopexy, two concentric circles of different diameter are designed around the
nipple; b) in the batwing mastopexy, two half-circle are designed and connected with angled wings on each side of the areola; c) in the Grisotti procedure,
two circles are drawn, one along the borders of the areola, the other below the areola and lines from the medial and lateral sides of the areolar circle are
connected down and laterally on the inframammary fold; d) in the reduction mammaplasty, a key-hole pattern incision may be used.
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servative mastecomies incorporates the oncological adv-
antage of the total glandular excision, with the satisfac-
tory aesthetic result, offered by the conservation of  the
skin envelope and the nipple areola complex. 

- Skin-sparing mastectomy: this technique preserves the
natural skin envelope of the breast while removing the
entire glandular tissue and nipple-areola complex. Stu-
dies have shown that LR rates for skin-sparing mas-
tectomies are comparable to those of non–skin-sparing
mastectomies in patients with non invasive and early stage
breast cancer. This technique is also well-suited for those
patients at high risk for developing breast cancer who opt
for a prophylactic mastectomy. Smoking, previous ra-
diation, diabetes, and obesity can increase the risk of nec-
rosis and infection of the skin. Skin-sparing mastectomy
combined with immediate reconstruction can provide
excellent cosmetic results (15-17).

- Nipple–sparing mastectomy: this technique involves
removal of breast tissue with preservation of the nipple-
areola complex (Fig. 3). It is not indicated in cases with
large cancers or  with tumors close to the nipple or cent-
rally located, or those with clinical evidence of NAC in-
volvement. Women with severe ptosis are poor candidates
because nipple displacement is a problem. It is indica-
ted in patients undergoing prophylactic surgery. Frozen
sections on the retroareolar tissue need to be perform-
ed intraoperatively to rule out evidence of tumor cells.
If cancer cells are detected, the NAC will have to be remo-
ved. Possible sequelae of the procedure may be partial
or total necrosis of the NAC and loss of nipple sensa-
tion. More extensive studies with long-term follow-up
are necessary to fully evaluate the optimal technique and
its long-term effects (18-26).

Sentinel node biopsy  

Axillary lymph node status still represents a critical
point when planning adjuvant treatments, as well as a
strong predictor of local disease free and overall survi-
val. Unfortunately, there is still no preoperative diagnostic
tool that can reliably assess whether cancer cells have
spread to the axillary lymphatic basins, so that this rema-
ins a great unanswered question until after the surgical
procedure is completed.

Axillary lymph node dissection (ALND), which has
been the standard approach for evaluating lymph node
status throughout the last century, has been called into
question over the last 15 years due to its invasiveness and
potential morbidity. As a result, sentinel lymph node bi-
opsy (SLNB), a minimally invasive technique, was de-
veloped to avoid lymph node dissection in patients who
have a low probability of axillary metastasis (32-48). The
sentinel node is the first lymph node which receives lymph
from the anatomic site of the primary breast tumour. The

rationale for the adoption of sentinel node biopsy is that,
due to the linear involvement of axillary nodes by tumo-
ur cells, the histological characteristics of this first
lymph node would be representative of all the other ax-
illary nodes.  With this procedure, an axillary lymph node
dissection is therefore performed only in case of pathologic
evidence of metastatic disease in the SLN, thus avoid-
ing unnecessary and potentially harmful surgical pro-
cedures. The technique of mapping the sentinel node in
breast cancer patients was developed in the early 1990s
and, since then, has been refined and validated. 

Today, sentinel node biopsy is considered the gold
standard for nodal staging in patients with early breast
cancer. The technique is performed intraoperatively with
periareolar injection of vital blue dye, technetium-labe-
led sulfur colloid, or a combination of the two; any node
that has taken up the dye or tracer is removed and, gene-
rally, sent for intraoperative examination to rule out the
presence of metastasis. 

If the sentinel lymph node biopsy is positive for me-
tastasis, then axillary lymph node dissection is warran-
ted; if it is negative, no additional axillary surgery is nee-
ded. If this mapping procedure fails to clearly identify
a sentinel node, then a complete axillary lymph node dis-
section is performed. Reasons for failed mapping include
technical issues as well as anatomic ones. Performing sent-
inel lymph node biopsies clearly involves a learning curve,
and the sensitivity and specificity of these biopsies do vary
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Fig. 3 - A bilateral nipple-sparing mastectomy and immediate reconstruction
with a definitive anatomical prosthesis.
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among surgeons, correlating with the surgeons’ techni-
cal experience. Lymphatic mapping and SLN biopsy is
experiencing a wide diffusion and many technical
aspects of the procedure are evolving. 

For patients with clinically node-negative early breast
cancers, SLNB is confirmed as the gold standard for ax-
illar staging in guidelines from the American Society of
Clinical Oncology (ASCO) (39), the International Ex-
pert Consensus Panel on the Primary Therapy of Early
Breast Cancer (41), and others (42, 43). These observa-
tions reduced ALND indications only to women who have
positive nodes confirmed preoperatively by methods such
as ultrasound guided fine needle aspiration or after SLNB
even if new therapeutic strategies are emerging in pati-
ents with a pathological positivity in SLNB.

Management of sentinel lymph node
metastases and current controversies

SLN metastases are categorized as isolated tumor cells,
micrometastases, or macrometastases, depending upon
the size of the largest tumor deposit in the sentinel node
and leading to different approaches in axillar treatment.

Management of positivity to isolated tumor cells
(small clusters of cells not greater than 0.2 mm, or non-
confluent or nearly confluent clusters of cells not ex-
ceeding 200 cells in a single histologic lymph node cross
section) are considered prognostically similar to node
negative. As a matter of fact, they are designated as pN0
(i+) and do not constitute an indication for further ax-
illary treatment (even surgery, radiation treatment, or ad-
juvant systemic therapy).

Nevertheless, SLNB positivity to micrometastases  (tu-
mor foci >0.2 mm and no greater than 2.0 mm) and mac-
rometastases (tumor foci >2 mm) represented a matter
of debate and deep controversies in recent versions of evi-
dence based guidelines.

The SLN is the sole tumor-bearing node in up to 60
percent of cases overall, and in almost 90 percent of pati-
ents who harbor only micrometastatic disease. These ob-
servations have led to speculation that completion
ALND may not be necessary in selected patients with
a positive SLNB in less than three nodes because the need
for systemic therapy is established (48-53) and the risk
of an axillary recurrence appears to be low (54-57).

The International Breast Cancer Study Group trial

23-01 (IBCSG 23-01) randomized patients with SLN
micrometastases (<2 mm) and primary tumors <5 cm
in size to either completion ALND or no additional ax-
illary surgery (58) evidencing no significant difference
in disease-free survival (DFS) and overall survival (OS)
at a median follow-up of 49 months.

In breast cancer patients with T1 e T2 tumours, no
palpable adenopathy and 1/2 sentinel lymph nodes conta-
ining macro- or micrometastases, the American College
of Surgeons Oncology Group (ACOSOG) Z0011 tri-
al compared observation only to complete axillary
lymph node dissection following sentinel node biopsy
(59). No significant differences in recurrence rates, DFS
and OS were noted between the two groups at a medi-
an follow-up of 6.3 years.

Based upon the apparent lack of regional benefit and
low risk of events in these trial, completion ALND may
not be necessary for all women with T1-2 tumors that
are clinically node negative, with less than three positive
SLNs, who will be treated with whole breast radiation
and systemic therapy, particularly in women with
estrogen receptor positive tumors.

Importantly however, several criticism on major study
bias on these two trials may configure that they are not
sufficient to provide strong recommendations that co-
uld uniformly change the actual management of axillary
nodes. The effect of controversial interpretation of these
studies, is that there is a lack of uniformity in axillar be-
havior in presence of SLNB positivity.

The 2014 American Society of Clinical Oncology
(ASCO) guidelines and 2015 National Comprehensive
Cancer Network (NCCN) guidelines reflect the most
conservative treatment, recommending completion
ALND only for patients with more than 2 positive lymph
nodes while most women who meet precise criteria 
(T1-2 tumor, 1-2 positive lymph-nodes, absence of pre-
vious neoadjuvant therapy and for which is planned breast
conserving surgery with whole breast irradiation) sho-
uld not undergo ALND (39, 43).  

The future behaviour on axillary treatment seems to
aim to consider SLNB as the only surgical manoeuvre
for axillary staging in patients undergoing conservative
breast surgery for early stage neoplasms for which is plan-
ned adjuvant therapy, but presently, further evidence and
longer follow-up results must be provided in order to cle-
arly delineate an uniformity in different treatment gui-
delines.
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