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COLLECTIVE REVIEWS

esthetic and Reconstruction Considerations
n Oncologic Breast Surgery

oon Y Choi, MD, Amy K Alderman, MD, Lisa Ann Newman, MD, MPH, FACS
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reast cancer is the most common malignancy seen in
omen in the US; with an age-adjusted incidence of
ore than 120 per 100,000 American women, it is re-

orted to affect at least 1 in 9 over an 85-year lifetime.1,2

dvances in breast health awareness, with improved
creening, earlier detection of disease, and more effective
ystemic therapy, have resulted in considerable declines
n breast cancer mortality rates, by approximately 2%
er year.3 These improvements in outcomes have moti-
ated efforts to offer comparable progress in survivor-
hip issues such as quality of life and aesthetically en-
anced breast cancer surgery. Breast conservation
urgery (BCS) and breast reconstruction represent major
xamples of these efforts.

BCS has been definitively shown to be an oncologi-
ally safe treatment for breast cancer in multiple pro-
pective randomized trials conducted internationally,4-7

nd it has been deemed by the National Institutes of
ealth preferable to mastectomy in appropriately se-

ected patients because of the cosmetic benefits.8 For
atients who undergo mastectomy, the technology of
reast reconstruction can reverse some of the psychoso-
ial and physical impact of this disfiguring operation,9

nd access barriers related to cost have been partly over-
ome by the 1998 Women’s Health and Cancer Rights
ct, a federal law mandating insurance coverage for mas-

ectomy reconstruction. Nonetheless, several reports
ave indicated that both BCS and breast reconstruction
re underused in the US.10-13 There are additional, easily
verlooked concepts in general surgical and reconstruc-
ive techniques that can improve the symmetry, comfort,
nd appearance of patients undergoing all forms of
reast cancer surgery. The goal of this review article was
o summarize some of the preoperative, intraoperative,
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nd postoperative considerations that may enhance the
esthetic results and physical well being of surgically
reated breast cancer patients.

reoperative considerations
iagnostic biopsy technique
hen feasible, a percutaneous needle biopsy is the pre-

erred method of establishing a breast cancer diagnosis in
omparison with an open surgical biopsy. This maneu-
er offers the patient and the surgeon an opportunity to
lan a more comprehensive approach to cancer-directed
reast and axillary surgery in a single procedure. Up to
0% of open, surgical diagnostic biopsies that reveal
ancer have positive margins, necessitating reexcision if
he patient wants BCS14; the reexcision lumpectomy can
esult in an increased total volume of resected breast
issue compared with a single-stage lumpectomy per-
ormed for a needle biopsy-proved cancer.

Several studies15-21 have demonstrated that lumpecto-
ies are more likely to be margin-negative when the

reast cancer diagnosis was previously documented by
ercutaneous needle biopsy as opposed to open surgical
iagnostic biopsy. Core needle biopsies are more accu-
ate than fine needle aspirates, and they have the advan-
age of providing adequate tissue for determining
hether or not the lesion has an invasive histology. Core
eedle biopsies can be done freehand for palpable le-
ions, or they can be performed with stereotactic mam-
ography or ultrasonography guidance for nonpalpable

esions. But accurate determination of the breast condi-
ion is clearly the first priority, so an open surgical diag-
ostic biopsy will remain necessary when adequate nee-
le biopsy equipment is unavailable and when the
eedle biopsy reveals a nondiagnostic, discordant, or
igh-risk histopathology (such as atypical hyperplasia).
Another advantage of the percutaneous needle biopsy

s related to preservation of neoadjuvant systemic ther-
py treatment options. Downstaging of breast cancer
ith preoperative chemotherapy has been shown to be
ncologically safe; it allows the multidisciplinary man-
gement team to evaluate chemosensitivity in vivo, and

t increases the likelihood of a successful lumpectomy.22

ISSN 1072-7515/06/$32.00
doi:10.1016/j.jamcollsurg.2006.02.026



W
n
a
i

f
t
M
a
l
q
p
w
s
t
w

b
b
o
t
p
i
t
o
c

A
A
o
n
o
v
d
r
t
a

P
b
A
a
d
a
b
b
i
t
m

t
t
b

P
C
s
t
T
d
m
b
c
O
r
h
i
m
w

C
R
p
a
i
t
m
w
A
b
s
p
b
i
r
s
b
N
e

m
a
s
p
f
b
o
l

944 Choi et al Aesthetic Breast Surgery J Am Coll Surg
hen the primary breast tumor has been excised for diag-
ostic surgical biopsy, there is no longer a focus of measur-
ble disease that can be monitored to follow response to
nduction chemotherapy or endocrine therapy.

If a percutaneous needle biopsy has been performed
or a nonpalpable, image-detected lesion, it is imperative
hat some radiopaque clip is inserted at the biopsy site.

ultiple core biopsies (especially if vacuum suction-
ssisted) can result in complete extraction of the target
esion, and a clip will serve as a marker for any subse-
uent surgical resection needs. For larger lesions that are
otential neoadjuvant chemotherapy candidates, a clip
ill be necessary in the event of a complete clinical re-

ponse, so that the future lumpectomy site can be iden-
ified. Lesions that have associated microcalcifications
ill not require clip insertion.
Reconstruction is also aided by percutaneous needle

iopsy; it usually prevents the need for open surgical
iopsy. The open biopsy sites can limit flexibility in the
rientation of the mastectomy resection, which can po-
entially impair aesthetic outcomes. In expander and im-
lant reconstruction, open biopsy sites that cannot be
ncorporated into the nipple-areolar resection may lead
o higher complication rates from tissue necrosis because
f compromised tissue vascularity in the skin bridge lo-
ated between the mastectomy and biopsy scar.

voiding hematoma formation
voidance of a breast hematoma begins during the pre-
perative planning phase. Hematomas that complicate a
eedle biopsy can considerably compromise cosmetic
utcomes with BCS, necessitating resection of a larger
olume of breast tissue. So patients should be advised to
iscontinue aspirin-containing medications and nonste-
oidal antiinflammatory agents for at least a week before
he biopsy. Direct pressure on the biopsy site and use of
support brassiere are also helpful.

atient selection for mastectomy and immediate
reast reconstruction
lthough BCS is excellent treatment for breast cancer in
ppropriately selected patients, many patients will un-
ergo mastectomy because of personal preference, in-
bility to obtain margin control with a lumpectomy, or
ecause of the inability to receive postlumpectomy
reast irradiation. Lumpectomies followed by radiation
n women with relatively small breasts or inner-quadrant
umors can result in substantial postlumpectomy defor-

ity and asymmetry, and mastectomy may be preferred in h
hese patients as well. Consideration of breast reconstruc-
ion in these patients before their definitive operations can
e an excellent adjunct to their breast cancer management.

atient-related risk factors
ertain patient-related features, such as smoking, obe-

ity, and major comorbidities can substantially increase
he complication rates of breast reconstruction.23-25

hese risk factors are detrimental to both immediate and
elayed reconstructive outcomes, but they are even more
arked contraindications to immediate reconstruction

ecause surgical complications can result in delayed
ompletion of multimodality breast cancer treatment.
ther patient-level factors may influence the type of

econstruction offered. For example, women who have
ad an abdominoplasty or who have had certain abdom-

nal operations are not candidates for transverse rectus
yocutaneous flaps because of compromised abdominal
all vascularity.

ancer-related risk factors and radiation
adiation severly impairs the wound healing process and
ermanently damages soft tissues. The immediate dam-
ge from radiation is evident within days to weeks and
ncludes tissue edema, inflammation, and desquama-
ion.26 Delayed radiation effects may occur over several
onths to years, and manifest as fibrosis and atrophy
ith the replacement of adipose tissue with collagen.27,28

lthough studies evaluating the impact of radiation on
reast reconstruction suggest that autologous recon-
tructions fare better than implant procedures, the com-
lication rates are considerably high for all types of
reast reconstruction.29-31 Radiation of expander and
mplant reconstructions is associated with complication
ates of up to 50%.32 These complications include cap-
ular contractures, distortion of the reconstructed
reast, and chronic chest wall pain and tightness.33-35

early half of radiated implant reconstructions require
xplantation because of these complications.36

Although autologous tissue reconstructions are relatively
ore able to withstanding radiation-induced tissue dam-

ge, these procedures are not immune to fat necrosis, fibro-
is, atrophy, and contracture of the flap.31,37-39 Early com-
lications such as vessel thrombosis and partial or total
lap loss have not been shown to be statistically different
etween pre- and postradiation flaps, but the incidence
f late complications including fat necrosis, flap volume
oss, and flap contracture has been shown to be much

igher in immediate, compared with delayed, autologous



r
o
r
c
t
a
c

w
w
r
t
a
s
r
b
i
c
m
m
e
e
(
g
p
a

b
s
t
a
f
f
r
t
m
m
(
f
d

a
a
s
e
s
t
f

r
t
v
c
r
s
p
a
r
r
a

I
P
l
C
m
c
i
c
s
c
t
i
s
h

a
o
t
e
c
i
e
n
m
i
o
c
e
b
s
m
d

“
t

945Vol. 202, No. 6, June 2006 Choi et al Aesthetic Breast Surgery
econstructions that have received radiation.37 Up to about
ne-third of patients who receive immediate autologous
econstruction might require a surgical revision later be-
ause of severe postradiation deformity. So it is very impor-
ant to fully communicate these potential adverse outcomes
nd concerns with each patient during the surgical
onsultation.

Because of the increased complication risks associated
ith radiating any type of reconstructed breast, it is
orthwhile to initiate strategies in the preoperative pe-

iod that can identify patients likely to require postmas-
ectomy radiation. Patients can then be better informed
bout their surgical risks, and these preoperative discus-
ions should include the reconstructive surgeon and the
adiation oncologist. Patients with locally advanced
reast cancer comprise one obvious category in which
mmediate breast reconstruction should be approached
autiously (if at all). Patients found to have four or more
etastatic axillary lymph nodes will also require post-
astectomy radiation,40,41 but these patients are not nec-

ssarily obvious on presentation, and the extent of dis-
ase may not be recognized until the primary operation
including reconstruction) has been completed. An ag-
ressive workup can be helpful in identifying node-
ositive patients before embarking on definitive breast
nd reconstructive surgery.

Axillary ultrasonography with ultrasound-guided needle
iopsy,42-45 or sentinel lymph node biopsy, performed as a
eparate operative procedure (before the mastectomy), are
wo possible approaches. These options arm the patient
nd the multidisciplinary team with additional staging in-
ormation before the definitive operation. Patients identi-
ied as node positive can be counseled about the increased
isk of needing postmastectomy radiation; in these cases,
he multidisciplinary team (including the plastic surgeon)
ay prefer to discourage the patient from undergoing im-
ediate reconstruction, and the subsequent mastectomy

with or without immediate reconstruction) can be per-
ormed in conjunction with standard axillary lymph node
issection.

Kronowitz and colleagues46 reported an innovative
pproach for dealing with immediate reconstruction
nd radiation risks. The “delayed-immediate” recon-
truction strategy involves inserting an inflated tissue
xpander at the time of skin-sparing mastectomy; the
urgical team then makes an expeditious decision about
he need for postmastectomy radiation as soon as the

inal pathology report is available several days later. If no s
adiation is necessary, then the patient can either be re-
urned to the operating room for conversion to a trans-
erse rectus myocutaneous flap reconstruction, or she
an continue with implant reconstruction. If pathology
esults indicate a need for postmastectomy radiation,
tandard delayed reconstruction is performed after com-
letion of all cancer treatment. Early results with this
pproach are promising, but the potential risk of
adiation-related tissue expander complications could
esult in interruptions of the postmastectomy radiother-
py, compromising the cancer care.

ntraoperative considerations
lanning the surgical biopsy or

umpectomy incision
ommon principles of wound healing are used to deter-
ine orientation of skin incisions for breast biopsies and

ancer-directed lumpectomies. But diverse opinions ex-
st about achieving optimal cosmetic results. Lesions lo-
ated in proximity to the nipple-areolar complex are well
uited for periareolar incisions, and these scars are nicely
amouflaged by the normal contrast in skin pigmenta-
ion at this border. One should be careful to place the
ncision right on the circumareolar margin, because a
car within the areola may become hypopigmented and
ypertrophic if placed on the areolar skin.47

Selection of the optimal incision for more peripher-
lly located breast tumors warrants consideration of
ther factors. Although it may be reasonable to rely on
unneling along a long tract of normal breast tissue to
xcise a benign fibroadenoma through a periareolar in-
ision, the safety of this approach with a cancerous lesion
s less clear, because of the uncertain risks related to
xposing otherwise unaffected breast tissue to the malig-
ant tissue. For patients requiring additional surgery for
argin control, this approach will increase the complex-

ty of a reexcision lumpectomy. So skin incisions that
verlay the breast tumor more directly are preferred. It
an also be useful to plan the incision site with consid-
ration of possible future mastectomy needs. The breast
iopsy or lumpectomy incision should be situated in a
ite that can be readily encompassed within subsequent
astectomy incisions, in the event that margin control

oes not permit BCS.
Surgeons frequently refer to the “Langer’s lines,”48 or

relaxed skin tension lines,”49 when designing the direc-
ion and orientation of breast incisions because the final

car is expected to have the least amount of contraction
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946 Choi et al Aesthetic Breast Surgery J Am Coll Surg
hen it is parallel to these lines. Because these relaxed
ension lines are generally the same as wrinkle lines, a
car designed parallel to them will be the least conspic-
ous. Although the Viennese pathologist Langer de-
cribed the shifting appearance of these lines with differ-
nt patient positions, they are frequently thought to be
onfigured as concentric circles radiating from the cen-
ral nipple-areolar complex, and this model forms the
asis for many breast incisions. The resting skin tension

ines are sometimes parallel to these concentric circum-
reolar lines, but in the upper outer quadrants and in a
arge, pendulous breast, the optimal skin incision orien-
ation may not be completely obvious. Many surgeons
ave minimized nipple retraction after resection of lower
emisphere tumors by using vertical or radially oriented

ncisions, as promoted by the National Surgical Adjuvant
reast Project (NSABP).50 Figure 1 demonstrates the vari-
us orientations for breast incisions that have been pre-
ented by different surgical groups.The final site selected by
he surgeon should be based on the appearance of the indi-
idual patient skin lines, the potential for incorporation
nto a mastectomy resection, and the final position of the
car in relationship to clothing, such as bathing suits and
rassieres. For superficially located tumors, an ellipse of
verlying skin should be resected en bloc with the lumpec-
omy. This improves likelihood of a negative anterior mar-
in. Also, leaving behind a thin skin flap will increase the
isk of skin necrosis during subsequent breast irradiation.

lanning the lumpectomy resection
he breast will generally retain the most natural contour

f the lumpectomy cavity walls are not reapproximated;
he seroma cavity should be allowed to accumulate in
his open space. Placement of clips at the perimeter and
ase of the lumpectomy cavity is a useful maneuver that
ill facilitate planning of subsequent breast radiation

(a) Circumareolar/Langer’s lines (b) Resting Sk

Figure 1. Suggested orientation line
ields and, in particular, a final boost dose if required. u
lso, because the lumpectomy cavity consolidates, these
lips will serve as useful markers for diagnostic mam-
ography views for longterm breast cancer surveillance.
A variety of mastopexy procedures have been pro-

osed that involve reapproximation of the space left be-
ind by a large lumpectomy, sometimes in conjunction
ith concomitant contralateral breast surgery to opti-
ize symmetry.51,52 This approach may require the ex-

ertise of a plastic or reconstruction surgeon (and sub-
tantial preoperative planning), and the subsequent
adiation treatment to the cancerous breast may alter the
ymmetry needs. Very importantly, it should also be
oted that extensive internal remodeling and shifting of
issue planes within the breast can increase the complex-
ty of a subsequent reexcision lumpectomy in the event
hat margin control is not achieved. One relatively
traightforward oncoplastic surgical approach to a large
umpectomy cavity involves undermining the entire

ammary gland at the level of the pectoralis fascia, and
hen essentially sliding the remaining breast volume over
o that it fills in some of the lumpectomy defect. This
aneuver can be especially useful for large lumpectomy

pecimens within the inferior breast hemisphere.
Maneuvers to minimize hematoma risk continue dur-

ng the perioperative phase. Careful intraoperative at-
ention to hemostasis is essential. Patients should wear a
omfortable support brassiere day and night for 1 to 2
eeks postoperatively. This can be particularly impor-

ant for patients with large, pendulous breasts because
ependency of the breast in the early postoperative pe-
iod can result in shearing and avulsion of friable vessels
t the lumpectomy cavity walls.

lanning the mastectomy incision
Conventional mastectomy without immediate breast

econstruction. The majority of breast cancer patients

ension Lines (c) Radial (inferior quadrants)

breast biopsies and lumpectomies.
in T
ndergoing mastectomy will have transversely oriented



i
s
c
s
s
w

n
f
p
s
l
t
e
b
i
n
t
“
a
t
t
s

r
p
h
c
t
o
v
b
n
s
c
v
s
c
p
t
s
t
t
t
i
s
o
a

a
r
c
a
t
r
m
s
m
o
b
b
s
s
p
e
a
t

t
t

F
s
a
(

947Vol. 202, No. 6, June 2006 Choi et al Aesthetic Breast Surgery
ncisions over the chest wall, created by elliptical inci-
ions made superior and inferior to the nipple-areolar
omplex. When feasible, it is useful to base the resulting
car low in the chest wall, with a relatively longer superior
kin flap. This leaves a less prominent scar, and a long chest
all flap that can facilitate delayed reconstruction.
It is always beneficial to avoid the axillary-based cuta-

eous deformities commonly called “dog-ears.” These
laps of redundant skin and fat can cause considerable
atient discomfort because of their bulky underarm sen-
ations. Extending the elliptical skin incisions even more
aterally will sometimes minimize this problem. Unfor-
unately, obese patients may have a bulky fat pad that
xtends completely around the back and without the
reast to pull the axillary portion of this tissue forward, it
s left to droop from the underarm. Some surgical ma-
euvers that have been suggested as ways to minimize
his axillary deformity have involved incorporation of a
fish-shaped” triangulation of the incision at its lateral
spect.53 Suction-assisted lipectomy is another alterna-
ive to improve the contour of the axillary region, but
his often must be used in conjunction with direct exci-
ion of the excess skin and adipose tissue.

Skin-sparing mastectomy with immediate breast
econstruction. Skin-sparing mastectomy has become a
opular adjunct to immediate breast reconstruction. It
as been shown to be oncologically safe, with local re-
urrence rates equivalent to those observed after conven-
ional mastectomy.54,55 This technique involves the use
f a circumareolar mastectomy incision, with creation of
ery long skin flaps extending to the usual mastectomy
oundaries (clavicle superiorly, lateral border of the ster-
um medially, inframammary fold inferiorly, and latis-
imus dorsi muscle laterally). The central nipple-areolar
omplex is resected with the breast tissue, but any unin-
olved breast skin and the inframammary fold are pre-
erved. Tumor biopsy scars are resected en bloc with the
ircumareolar incision if they are centrally located, but a
eripheral tumor biopsy scar is resected separately from
he circumareolar incision. It is not necessary, as demon-
trated in several studies, to separately resect skin punc-
ure sites left by percutaneous needle biopsies because
he incidence of biologically significant tumor seeding at
hese sites is quite low.56-59 A lateral extension to this
ncision can be made to facilitate any necessary axillary
urgery. Patients receiving transverse rectus myocutane-
us flap reconstruction will have abdominal skin avail-

ble to fill in the central defect of the resected nipple- m
reolar complex; most plastic surgeons delay the
econstruction of the nipple-areolar complex and use a
ombination of local flaps and skin grafts to recreate the
reola and papule. For most patients, a skin-sparing mas-
ectomy offers an aesthetic enhancement for autologous
econstructions, with improved shaping of the breast
ound60 (Fig. 2). For patients receiving subpectoral tis-

ue expander or implant reconstructions, incisions are
ade in an elliptical fashion and closed with a transverse

rientation over the pectoralis muscle. In cases of severe
reast ptosis, the mastectomy flaps can be designed as a
reast reduction (Fig. 3). In these patients, this type of
kin resection is aesthetically preferred over a skin-
paring mastectomy because of the correction of the
totic skin envelope while minimizing breast scars. It is
specially important in these patients to perform an
traumatic mastectomy resection because the skin flaps
end to be longer and more susceptible to ischemia.

The inframammary fold is a crucial element defining
he shape and structure of the female breast. It is unde-
ectable before puberty, but postpuberty, the inframam-

igure 2. A 46-year-old woman with invasive ductal carcinoma in
itu, treated with skin-sparing mastectomy and transverse rectus
bdominis myocutaneous flap reconstruction. (A) Preoperative and
B) postoperative photographs.
ary fold defines the inferior extent of the breast. It is
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948 Choi et al Aesthetic Breast Surgery J Am Coll Surg
sually located at the inferior margin of the pectoralis
ajor at the sixth and sometimes the seventh rib. The

natomy of the inframammary fold has been studied
xtensively, but the exact composition has been elusive.
ecent studies support the hypothesis of zone of adher-
nce or fusion of superficial fascial layers over the chest
all, rather than a classic hypothesis of a distinct liga-
entous structure connecting all layers to the chest
all.61 It is difficult to recreate the inframammary fold

nd achieve the natural contour of the breast once it is
estroyed. One way to securely mark the inframammary
old is to draw the fold preoperatively and then place a
eries of skin staples along the fold intraoperatively. Pres-
rvation of this structure during mastectomy or imme-
iate reconstruction is very important and will facilitate
oth autogenous and prosthetic reconstruction, yielding
etter aesthetic outcomes.62-65

Another notable structure that requires careful han-
ling during mastectomy is the rectus abdominis fascia

ust inferior to the pectoralis muscles. This part of the
ectus fascia connects the lower edge of the pectoralis
ajor to the rectus abdominis, and is quite important in

reating submuscular pockets for the implants. Submus-
ular placement of tissue expanders is advantageous be-
ause an additional layer of well-vascularized, healthy
issue is interposed between the implant and the skin. It
oftens the contours of the reconstructed breast and de-
reases the incidence of complications such as implant
xposure or extrusion and infection. When a submuscu-
ar implant pocket is dissected, the lower third of the

igure 3. A 52-year-old woman with multifocal ductal carcinoma in
itu, treated with simple mastectomy designed as a breast reduction.
ocket is often covered by the fascial connection be- q
ween the pectoralis major and rectus abdominis mus-
les. When a superficial wound problem occurs, this
ascial layer can provide important soft tissue coverage
ver the implant. So preservation of this fascia along
ith the pectoralis major muscle is crucial to successful

xpander and implant reconstruction.66

A technical point that aids in a successful reconstruc-
ion involves the medial extent of the mastectomy resec-
ion. Overzealous dissection and crossing of the midline
f the chest can lead to a midline confluence called sym-
astia, which is a very difficult complication to cor-

ect.58 In women who smoke, it is helpful to preserve the
nternal mammary perforators along the midline, which
an augment perfusion to the mastectomy flaps and po-
entially decrease the risk of tissue necrosis.

Mastectomy skin flaps are also critically important in
oth implant and autologous breast reconstruction, and
he strict use of atraumatic techniques during skin flap
issection and retraction cannot be overemphasized
ith the skin-sparing approach. Maintaining adequate

xposure through a limited incision can necessitate in-
reased traction on the mastectomy skin flaps, and this
an result in an increased incidence of skin flap loss.67,68

reas of full thickness skin loss over an implant may
ltimately lead to implant removal, delay of reconstruc-
ion, and delays in delivering adjuvant therapy. When
kin flaps are noted to be severly traumatized after mas-
ectomy, immediate implant reconstruction may need to
e aborted or, in the setting of autologous reconstruc-
ion, the flap insetting delayed. If a better access is re-

igure 4. Lateral extension of the skin-sparing mastectomy for
mproved access.
uired in skin-sparing mastectomy, a lateral transverse
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ncision can be made to extend the surgical field to avoid
raumatizing the skin flaps (Fig. 4).

lanning the axillary incision
or patients undergoing axillary surgery in conjunction
ith lumpectomy, it is generally preferable to use two

eparate incisions. The drainage catheter that will be
sed to decompress an axillary seroma can compromise
he cosmetic result by decompressing the breast seroma.

long single incision covering both the axilla (for sen-
inel node biopsy or a standard axillary dissection) and
he breast creates a large scar that continues to contract
nd become fibrotic after adjuvant radiation therapy.

An additional technical consideration with axillary
urgery is related to the thoracodorsal arteriovenous
undle. These vessels are most commonly used in mi-
rosurgical reconstructions or latissimus dorsi breast re-
onstructions. Not only can direct injuries to these ves-
els occur during these procedures, but indirect insults
uch as those from scarring and fibrosis can render the
horacodorsal vessels no longer suitable for microsurgi-
al anastomosis. Internal mammary vessels can be used
s a second option for microsurgical reconstruction, but
hey are known to have less predictable anatomy and
ore variations. So atraumatic techniques in axillary

urgery to preserve the integrity of the thoracodorsal
undle will greatly aid future reconstruction.

ostoperative considerations
aneuvers to avoid breast hematoma after lumpectomy,

s noted previously, continue during the postoperative
eriod, with use of support brassieres and even pressure
ressings for selected patients. In the chronic, longterm
ostoperative period, there are several situations in
hich patients might benefit from referral to the plastic

econstructive team. Mastectomy patients desiring de-
ayed reconstruction are one obvious example, but the
lastic surgeons can also reverse other deformities left by
he initial breast cancer operation and adjuvant radia-
ion therapy.

econstruction of lumpectomy defects
he final appearance of the cancerous breast treated
ith breast-sparing intent cannot be appreciated until at

east 6 months after completion of breast radiation,
hen the effects of fibrosis and lumpectomy cavity con-

olidation have fully matured. The resulting volume re-
uction, asymmetry, and retraction of the nipple-areolar

omplex, lumpectomy scar, or both, may leave the pa- i
ient with an unsatisfactory cosmetic result that can be
ifficult to correct with external prostheses.
Fortunately, plastic surgery can intervene in many of

hese patients by offering implant augmentation, con-
ralateral reduction, or autogenous tissue volume replace-
ent (often with the latissimus dorsi flap) to restore sym-
etry. Of course, these patients should undergo a complete

reast reevaluation before their plastic surgery to rule out
he presence of a coexisting local recurrence or interval de-
elopment of a new breast primary cancer.

For patients undergoing BCS, assessment should be
ade of their potential aesthetic outcomes, especially
hen a large lumpectomy resection is required, and
omen should be informed of their postlumpectomy

econstructive options. For those with large breasts, a
eduction may be required on the opposite side for sym-
etry. Women with smaller breasts may lose substantial

olume, necessitating an augmentation procedure, such
s that with an implant. Another option for reconstruct-
ng large lumpectomy defects is an early delayed latissi-

us dorsi muscle flap. This is performed approximately
week after lumpectomy, when the final pathology re-

ults are available. The muscle can be harvested endo-
copically, avoiding any surgical scars on the back, and
otated into the lumpectomy defect to replace the miss-
ng volume. When a large lumpectomy is expected to
ield substantial asymmetry, as noted previously, the pa-
ient should be encouraged to give serious consideration
o mastectomy and immediate reconstruction. Many
lastic surgeons will be more confident of achieving an
esthetically acceptable result with this approach, as op-
osed to reconstruction of a lumpectomy defect within a
adiation field. We recognize that some patients will pri-
ritize the preservation of any breast volume or the
ipple-areolar complex (regardless of breast deformity
nd at the expense of maintaining symmetry), and in
hese situations, the surgical team must focus on coun-
eling the patient about realistic expectations for cos-
etic outcomes.

uction lipectomy for mastectomy “dog-ears” and
ther defects
uction lipectomy (better known as liposuction) is a
seful adjunct to breast reconstruction because it can
orrect undesirable contour irregularities or improve the
it of the breast prostheses.69,70 Liposuction requires only
mall incisions for cannula insertion and results in min-

mal scars. For breast procedures, the cannula sites are
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trategically placed within less conspicuous areas such as
he inframammary fold, the periareolar area, or the ax-
llary skin fold, providing easy access to the entire breast
issue while leaving scars that are effectively camou-
laged.71,72 Liposuction allows for both volume reduc-
ion and recontouring of difficult areas such as the infra-
ammary fold and lateral breast borders, which is

specially useful with mastectomy procedures in heavier
atients who tend to have excess fatty tissue in the axil-

ary regions.66,73 So it is very effective as a minimally
nvasive option to correct asymmetry or undesirable
ontour irregularities after either a mastectomy or recon-
tructive procedure.

In conclusion, within the past few decades, both
reast cancer treatment and reconstructive options
ave undergone numerous changes and innovations.
ecause as breast reconstruction has become accessi-
le to more women, better communication and coop-
ration between oncologic and reconstructive sur-
eons is essential to achieve the most optimal
esthetic outcomes. This communication should be-
in during treatment planning phases and should
ontinue through the post-treatment followup and
urveillance phases.
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