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Abstract: The surgical management of breast cancer has dramatically evolved over the past 20 years, with

oncoplastic surgery gaining increased popularity. This field of breast surgery allows for complete resection

of tumor, preservation of normal parenchyma tissue, and the use of local or regional tissue for immediate

breast reconstruction at the time of partial mastectomy. These techniques extend the options for breast

conservation surgery, improve aesthetic outcomes, have high patient satisfaction and result in better control

of tumor margins. This article will detail the approach to evaluating and treating patients undergoing

oncoplastic reconstruction. Different oncoplastic approaches will be described and applied to an oncoplastic

reconstructive algorithm. Surgical complications, oncologic outcomes and aesthetic outcomes are reviewed.
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Introduction

Surgical management of breast cancer has evolved significantly
over the years, trending away from radical procedures, and
moving towards those with complete resection of tumor while
preserving normal parenchyma tissue thereby decreasing
patient morbidity. This shift has allowed for improved
aesthetic outcomes and quality-of-life for patients, while
maintaining equivalent oncologic safety (1,2).

A more recent innovation to further enhance aesthetic
outcomes has been the development of “oncoplastic”
surgery, which broadly refers to reconstruction of partial
mastectomy defects. A variety of techniques have been
described for partial mastectomy reconstruction, including
local tissue rearrangement, reconstruction through
reduction mammoplasty or mastopexy approaches, and
transfer of local-regional flaps.

The rapidly expanding body of literature on outcomes
following oncoplastic surgery has shown numerous benefits
to this reconstructive approach, including improved aesthetic
outcomes (3,4), better control of tumor margins (5), high
patient satisfaction (6-8), and the ability to extend the option
of breast conservation (9-11).

This review will describe a comprehensive approach

© Gland Surgery. All rights reserved.

www.glandsurgery.org

to evaluating and treating patients with oncoplastic
reconstruction as well as summarize the different
approaches and outcomes for the various techniques.

Pre-operative evaluation

In the patient who is a candidate for oncoplastic breast
surgery, it is necessary to have a multidisciplinary
preoperative evaluation with the breast oncologic surgeon
and plastic surgeon. The breast oncologic surgeon will
determine the volume and location of breast to be resected
thereby providing information as to the anticipated defect
that will be reconstructed, and whether or not the patient
is a candidate for breast conservation therapy. Preoperative
planning affords surgeons increased flexibility in terms
of incision design and pedicle selection. Some patients
with locally advanced breast cancer may be candidates for
neoadjuvant chemotherapy. Tumor shrinkage through this
preoperative treatment, resulting in tumor downstaging,
may then allow these patients to become candidates for
breast conserving surgery (12-16). The option of significant
tissue rearrangement through oncoplastic techniques can
facilitate the removal of larger tumors, which can potentially
extend the option of breast conservation to patients
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who would have traditionally required mastectomy (9).
It is particularly important to consider the combination of
neoadjuvant chemotherapy for tumor shrinkage followed
by oncoplastic surgery in patients who will require
post-operative radiation therapy even if they have a
mastectomy, given the high rates of complications following
post-mastectomy breast reconstruction and subsequent
post-mastectomy radiation therapy (11,17). It is also
important to establish expectations both of the patient and
the surgeons during the preoperative period.

The preoperative evaluation should include examination
for degree of ptosis, overall skin quality, evidence of prior
radiation, and overall breast size. The reconstructive
options available are primarily determined by the size of the
breast and the tumor to breast ratio. In the smaller breasted
woman, there is less glandular tissue available to perform
local tissue rearrangement, and therefore these patients
are more likely to need regionally-based flaps. Mastectomy
with reconstruction may provide a more aesthetically
pleasing result than breast conservation surgery in the
small to moderate-breasted woman with a large tumor
(on average, a resection size to breast size ratio greater than
1:5). Larger breasted women have more options available
for reconstruction, whether it is local tissue rearrangement,
local or regional flaps, or reduction mammoplasty/
mastopexy. In the oncoplastic breast reduction, tumor
location will dictate the reduction technique used and the
design of the nipple/areolar pedicle.

Given that the majority of women with breast cancer
are older than 50, and with aging there is inferolateral
descent of the breast and nipple-areolar complex (NAC),
there will often be contralateral breast asymmetry following
resection and reconstruction of the affected breast. Many
women desire symmetry-achieving surgery following
oncoplastic breast surgery. Both breasts play equal roles
in the “aesthetic triangle”, therefore the contralateral
breast’s appearance is vital in the overall aesthetic outcome.
Relocation of the NAC and achieving volumetric symmetry
greatly improve the overall result. However, controversy
exists over timing of symmetry-achieving surgery. Some
institutions perform synchronous surgery with the affected
breast, while others delay symmetry surgery given the
potential effects of hormonal therapy, chemotherapy and
radiation therapy on morbidity, and on further changing the
shape and appearance of the effected breast (18-20). There
have been reports as to the timing of these procedures in
post-mastectomy reconstruction, with excellent aesthetic
outcomes reported for synchronous procedures.
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Furthermore, several studies have reported uncovering
occult malignancies in the contralateral breast, with an
overall rate ranging from 0.16-5% (21-24). Additionally,
there is evidence that breast reduction significantly reduces
breast cancer incidence in women over the age of 50 (25).
Therefore, the benefits of symmetry surgery on the non-
disease breast may be more than just producing an improved
aesthetic outcome.

Oncoplastic techniques

Oncoplastic breast surgery entails complete tumor
extirpation, partial reconstruction of wide local excisions,
and symmetrizing surgery for the contralateral breast (26).
The technique used for reconstruction depends on a
number of factors, most importantly tumor location and
size, tumor to breast size ratio, and patient desires.

Local tissue rearrangement

Local tissue rearrangement is an essential component of
many oncoplastic techniques. It is most commonly used
in women with moderate-sized breasts, small tumors and
grade 1 ptosis. This technique may shift the defect to a less
conspicuous location by taking advantage of subcutaneous
fat and skin elsewhere (see Figure I). These approaches
often involve raising of skin/subcutaneous flaps to allow for
mobilization of the underlying glandular tissue to fill the
glandular defect. Glandular flaps may allow defects in all
areas of the breast to be filled, even in the difficult-to-repair
upper inner quadrant defects, provided there is sufficient
tissue (see Figure 2).

If there is insufficient tissue for local tissue rearrangement
because the defect is too large, local or regional flaps
provide viable options for reconstruction. Local flaps from
the subaxillary region are useful for moderate defects in the
smaller breast. More lateral defects may be reconstructed
with a transposition or rotational flap, moving skin and
subcutaneous fat that is lateral to the breast (28) into defects
in the outer quadrants of the breast. The latissimus dorsi
flap provides enough volume to correct almost any partial
mastectomy defect, is technically simple and has relatively
low morbidity (29,30). Because of the different skin color
and texture with this flap, it is better to replace an entire
aesthetic unit during latissimus dorsi reconstruction. This is
ideally done by having one edge of the skin paddle form the
inframammary fold, the lateral breast border, or both (28).
However, this flap can still be used if no skin is missing by
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Figure 1 Schematic of local tissue rearrangement to fill defect
following upper pole tumor resection [printed with permission

from reference (27)].

Figure 2 Example of local tissue rearrangement following tumor

resection.
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transferring the muscle alone.

Mastopexy approaches

Mastopexy techniques are good options for patients with
significant ptosis and adequate breast volume, as well
as larger breasted patients (31). These procedures, in
conjunction with partial mastectomy, help maintain an
aesthetically pleasing breast shape following large tumor
resections (see Figure 3). Benelli’s ‘round block’ technique
is ideal for upper pole tumors close to the areola in mildly
ptotic breasts that would benefit from mastopexy (32). This
technique involves de-epithelialization of the peri-areolar
area with the NAC supplied by a central glandular pedicle.
Local parenchymal remodeling with wide skin undermining
is performed after tumor excision. The same technique
may be used on the contralateral breast at the same time
or following radiotherapy to achieve symmetry (33).
The omega-plasty, or ‘batwing’ mastopexy is another good
option for tumors of the upper pole (31). It involves wide
en bloc resection of superior peri-areolar skin, gland and
tumor to the pre-pectoral plane, with the shape of the final
resected skin and glandular specimen having a ‘batwing’
type appearance. Wound closure is performed in a layered
fashion, which allows for elevation of the inferior quadrants
and NAC, thereby correcting ptosis (33).

Oncoplastic reduction mammoplasty

Bilateral reduction mammoplasty is an ideal treatment
option for breast cancer in women with preoperative
macromastia (21,34,35). Based on tumor location, a skin
pattern and NAC pedicle are designed pre-operatively to
allow for resection of the tumor within the typical resection
pattern for the specific reduction technique chosen, and
filling of the planned tumor defect with the remaining breast
tissue (see Figures 4 and 5). Once the amount of required
tissue resection is determined on the ipsilateral side, the
contralateral breast is reduced to match (36). This technique
can also be applied to tumors in other areas of the breast by
shifting tissue and rotating the reduction pattern (28).

The most commonly employed oncoplastic technique
is the Wise pattern with inferior pedicle reduction
mammoplasty (33). This technique combines wide upper
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Figure 3 Example of large-breasted patient with significant ptosis
before (A) and after (B) tumor resection and mastopexy.

Figure 4 Example of bilateral reduction mammoplasty following

upper pole tumor resection in large-breasted, ptotic patient.

pole tumor excision with excess gland resection, resulting
in an improved aesthetic for the large or ptotic breast. The
incision pattern maintains viability of the skin flaps while
providing adequate access and exposure for the partial
mastectomy to be performed. The dermo-glandular pedicle
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Figure 5 Example of bilateral reduction mammoplasty.

vascularizes the NAC, thus keeping it well perfused and
viable. This technique can also be used for peri-areolar and
central tumors.

The vertical scar technique is ideal for inferior pole
tumors and central subareolar tumors as they may be
widely excised within the boundaries of the standard
markings. It was first described by Lassus (37), then
popularized by Lejour (38) for aesthetic breast surgery. The
advantages of this technique include shorter skin incisions,
straightforward glandular resection, and a shorter pedicle
which offers reliable blood supply to the NAC for a variety
of breast sizes (39). Use of this approach in oncoplastic
reconstruction has become increasingly popular, with
recent studies demonstrating good cosmetic and oncologic
outcomes, and high patient satisfaction (6).

Lateral pole tumors are well suited for lateral
mammoplasty. This technique combines wide tumor
excision with supero-medial NAC repositioning on
a dermo-glandular pedicle, thereby counteracting
lateral axial scar contraction and breast ptosis. Good or
excellent outcomes have been reported in the majority
of reconstructions performed with this technique (40).
Additionally, the incision may be extended superiorly
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Initial evaluation by breast surgeon:
patient is a chemotherapy candidate
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Evaluation by plastic surgeon
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Figure 6 Algorithm for method of oncoplastic reconstruction [printed with permission from reference (11)]. *, preferred.

Figure 7 Division of breast into seven zones based on tumor location, and respective oncoplastic reconstruction [printed with permission

from reference (27)].

to access the axilla for node dissections without having
to make a separate incision. Medial mammoplasty, used
for medial tumors, is almost the mirror image of lateral
mammoplasty. The NAC pedicle is de-epithelialized to
allow its repositioning on the breast mound. For larger
volume resections, extending the incision along the medial
IMF allows for parenchymal rotation flaps to be used.
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Oncoplastic reconstructive algorithm

A number of studies have been published describing
oncoplastic technique algorithms based on tumor location
(see Figure 6) (27). Berry et al. described ten oncoplastic
techniques based on tumor location (33). In a similar
manner, Iwuchukhu et 2/. divided the breast into seven
zones (see Figure 7), and each zone corresponded with
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several suggested mammoplasty techniques (41). Overall,
tumor location can be divided into the upper or lower pole,
and then whether it lies medially, laterally or centrally.

The majority of breast cancers are found in the upper
outer or lower outer quadrants. Most of these tumors may
be treated with the inferior pedicle technique (42,43),
which is the most common form of breast reduction. This
technique allows for removal of additional breast tissue,
maintains nipple perfusion, and achieves an aesthetic and
symmetric reconstruction. Upper outer tumors can also be
treated using a superior-medial extended pedicle through a
Wise incision (44,45).

Lower pole tumors can be excised using a superior or
superior-medial based pedicle using the Wise pattern skin
envelope or vertical mammoplasty technique. Good or very
good cosmetic outcomes have been reported in the majority
of these patients (46-48).

Upper pole tumors are more difficult to reconstruct
given the difficulty of maintaining upper pole breast
volume following wide local excision. The inferior pedicle
approach (44), round block technique (49) and “batwing”
design (31) are all suitable techniques. Tumors of the
upper inner quadrant are especially difficult to reconstruct
given their more visible location post-operatively. Various
approaches have been reported, including an extended
superior-lateral pedicle (35,50), extended inferior pole
pedicle that would normally be discarded as part of the
reduction mammoplasty (28,42), and lateral pedicle with
up-rotation of the whole breast (51) all with good cosmetic
results.

Medial tumors can be easily access via a Wise pattern
skin incision with an extended superior pedicle flap. A
supero-lateral nipple pedicle can be extended inferiorly and
then rotating the inferior pole upwards to fill the defect,
thereby negating the increased risk of fat necrosis associated
with two pedicles. Local rotation of breast parenchyma is
also suitable for this zone (44).

Lateral tumors can be resected via a Wise incision or
inverted “T™” pattern incision and filled using a superior-
medial pedicle (52). The Wise pattern skin incision affords
better access for tumor resection, as well as allows for
axillary surgery through the tail of the incision (44). Several
other techniques have been described to repair this defect,
including rotation of adjacent breast tissue (32), lateral
thoracic rotation flap (53,54), latissimus dorsi myocutaneous
rotational flap (28) and matrix rotation flap (55).

Central tumors present a unique challenge in that they
may or may not require resection of the NAC. If the nipple
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is left in place, a standard Wise or vertical mammoplasty
incision can be used with an inferior, medial or lateral
pedicle. Fitzal er al. suggested that a medio-inferior pedicle
technique may preserve nipple sensation better than either
superior or inferior pedicles (51). A simple approach is
excision via the inverted “T™” closing wedge or melon slice
mammoplasty, which does not require a planned NAC
pedicle (56). Therefore, the risk of fat necrosis and pedicle
necrosis are decreased making this a more appealing option
for high risk patients. If NAC removal is required, a Wise
pattern incision with an inferior pedicle to fill the central
defect has been demonstrated to have good outcomes (57).
Nipple reconstruction can either be performed at the time
of initial reconstruction, or delayed. Options for immediate
nipple reconstruction include creation on an advanced skin
paddle (44), as well as reconstruction using a full thickness
skin graft (58).

Outcomes
Complications

Overall complication rates for oncoplastic reconstruction
range from 15-30% and have been well-documented
(11,59-61). The complications unique to this type of surgery
include skin/flap necrosis, nipple and nipple areola complex
necrosis, seroma, hematoma, infection, wound dehiscence
and fat necrosis. The most common complication in Wise
pattern/inverted “T” techniques is delayed healing of
the “I"” junctions (the areas where perpendicular scars
meet. This is due to reduced vascular perfusion. While
wound healing complications may delay time to adjuvant
radiotherapy, this is a rare occurrence in all series reported
to date. These procedures do have longer operating times
than wide local excision alone, which should be taken into
consideration when evaluating patients to ensure they are
appropriate candidates for oncoplastic reconstruction.

Oncologic outcomes

Recurrence

With oncoplastic reconstruction, concern exists that local
tissue rearrangement may impact local recurrences and the
ability to detect them. However, numerous studies have
demonstrated that oncoplastic techniques have low local
recurrence rates when compared with breast conserving
therapy alone (62). Reitjens ez a/. found that local recurrence
rates were low over long-term follow-up, with a 3% rate at
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5 years and no recurrences seen in those tumors smaller than
2 cm (24). This was echoed by Caruso ez a/., who reported a
1.5% local recurrence rate when evaluating 63 women who
had undergone bilateral reduction mammoplasty (43). This
was similar to the 2.5% recurrence rate Chang et /. found
in an evaluation of 79 patients who underwent simultaneous
partial mastectomy and reduction mammoplasty (9). In a
prospective cohort study of patients with locally advanced
breast cancer undergoing oncoplastic surgery, Bogusevicius
et al. reported a local regional recurrence rate of 10%, at
86 months (63). However, these patients had larger tumors
and longer follow-up than the previously mentioned studies.
Additionally, excision of multifocal tumors within the same
quadrant has been shown to be oncologically safe with the wide
margins that can be taken with oncoplastic procedures (64).

Positive margins
While oncoplastic techniques allow for wider resections,
the tissue rearrangement performed in reconstruction
may complicate management of positive margins. Positive
margins have been reported between 2.7-22% (9,20,62,63)
and have been associated with higher stage, positive nodes,
positive lymphovascular invasion, use of neoadjuvant
chemotherapy, larger initial “T” stage, positive estrogen
receptor and younger age (20,51,65). Many oncoplastic
techniques utilize dermo-glandular rotational flaps, which
transpose tissue from one area of the breast to another. If
a second surgical stage is needed for presence of disease at
the edges of the specimen, this can become challenging due
to the displacement of the glandular tissue, thereby making
further excision very difficult (41). Although re-excision
is possible, more often these patients undergo completion
mastectomy. Additionally, since most mammoplasty
techniques rely on a unipedicle or bipedicle, subsequent
need for surgery risks pedicle compromise thereby
restricting future therapeutic options. However, it has been
demonstrated that patients undergoing oncoplastic surgery
are more likely to have negative margins compared to partial
mastectomy alone (5,66). This is likely due to the more
aggressive resection afforded to the surgical oncologist,
with the knowledge that the oncoplastic reduction will limit
the aesthetic detriment following this procedure. Giacalone
et al. found that patients who underwent oncoplastic surgery
were more likely to achieve 5 or 10 mm free margins in
a significantly higher percentage of cases compared with
patients who underwent quadrantectomies (67).
Intraoperative frozen section has been evaluated as a
means to combat positive margins. Rusby ez 4/. used frozen
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section as a diagnostic technique to evaluate margins in
patients undergoing latissimus dorsi mini-flaps at the time
of partial mastectomy. One third of patients had positive
frozen sections with a sensitivity of 83% and accuracy
of 96% when compared with paraffin sections. Overall,
local recurrence rate was 0.9% with a median follow-
up of 41.4 months (68). Caruso ez 4/. evaluated the utility
of intraoperative frozen section in patients undergoing
therapeutic mammoplasty. They found that 8/52 patients (3
false positives, 5 true positives) had positive frozen sections,
with a sensitivity of 83% and accuracy of 94%. Based on
their findings, they advocated for intra-operative assessment
of margins as a means of improving local control in a single
stage, thereby reducing the need for secondary re-excisions
or mastectomies (none in their study) (69).

Need for completion mastectomy

Although large long-term follow-up studies are lacking for
oncoplastic breast surgery, published studies have described
low rates of completion mastectomy. Reported rates have
ranged from 5% to 10% (9,21,24,33). These low rates have
been demonstrated despite inclusion of patients with tumors
greater than 4 cm in size (9).

Aestbetic outcomes/patient satisfaction

Overall, oncoplastic breast reconstruction results in better
aesthetic outcomes and higher patient satisfaction relative to
breast conserving oncologic surgery without reconstruction.
Bogusevicius et 4/. found that 87.2% of patients had good to
excellent aesthetic outcomes in patients with locally advanced
breast cancer undergoing oncoplastic surgery (63). The vast
majority of patients (>80%) who underwent therapeutic
mammoplasty over mastectomy or lumpectomy would make
the same choice if given that choice again (21,34). Veiga et al.
found that patients who underwent reduction mammoplasty
following partial mastectomy had improved self-esteem and
mental health when compared with patients who did not
undergo reconstruction following partial mastectomy (4).
However, patients undertaking oncoplastic procedures have
higher expectations compared with classic conservative
treatment (70). This most likely explains why between 5-14%
of patients undergoing oncoplastic surgery reportedly have a
poor cosmetic outcome (10,21,34,35,49,50,71-73).

Conclusions

Oncoplastic breast reconstruction at the time of partial
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mastectomy, either through local tissue rearrangement
or mastopexy/reduction mammoplasty technique, is an
extremely valuable tool in comprehensive oncologic
treatment. These techniques leave patients with minimal
breast deformities following proper treatment, without
compromising oncologic safety. These are procedures that
all reconstructive breast surgeons should be familiar with
and offer their patients at the time of breast conserving
surgery for breast cancer.
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