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T
he surgical treatment of breast cancer has changed dramatically in the last 30 years. The era of the

Halsted radical mastectomy has passed, and less deforming surgeries have come into use. Partial mastec-

tomy in association with axillary lymph node dissection has become a viable alternative for stage 1 and

2 carcinomas; more advanced tumors may be treated with breast conservative surgery when neoadjuvant

chemotherapy is utilized. Further, the use of mammography in screening for breast cancer has led to an

increase in the diagnosis of ductal carcinoma in situ (DCIS), another lesion for which breast conservation is

often indicated.
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In order to provide optimal care to
the patient with breast cancer, we have
applied a multidisciplinary approach.
This “team approach” allows for consis-
tent and informed administration of all
aspects of therapy and includes input
from experts in surgical and medical
oncology, radiation therapy, plastic
surgery, and mental health. Such input
allows for the integration of local con-
trol into a larger treatment picture, and
has caused us to modify our surgical
techniques to provide for removal of

the breast cancer with minimal defor-
mity. This paper will review surgical
techniques we use for breast conserva-
tion, emphasizing adequate removal of
the malignancy, as well as the mainte-
nance of cosmesis and sensibility of the
breast.

ANATOMIC AND AESTHETIC
CONSIDERATIONS IN BREAST SURGERY

In order to understand the principles
of breast conservative surgery, a thor-

ough understanding of the anatomy of
the breast is necessary. The anatomy of
the breast is well described elsewhere,
and will not be duplicated in detail
here. We will focus instead on those
anatomic considerations which have had
particular impact on our surgical tech-
niques–the skin lines and the ductal sys-
tem of the breast. 

Skin lines within the breast are
important in deciding upon optimum
placement of skin incisions. Such lines
were first demonstrated by Dupuytren
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in 1832 and elaborated upon by Langer
in 1861, who noted that puncture of
the skin resulted in elliptical wounds
oriented along lines of skin tension.
Langer’s lines, however, exist in excised
skin and do not correlate well with skin
tension in living patients. “Relaxed” or
“resting” skin tension lines (RSTL)
described by Borges in 1973 are more
relevant for the surgeon.1,2 RSTL
describe the orientation of collagen and
elastin fibers within the skin, which
become oriented perpendicular to the
direction of the underlying musculature
(Fig. 1). Scars parallel to RSTL are not
subject to muscular distraction and are
therefore less likely to hypertrophy.
Matory has recently emphasized the
importance of using RSTL rather than
Langer’s lines in breast conservation.1

In the upper breast, RSTL are essential-
ly transverse. Proceeding inferiorly, the
RSTL develop a central and inferiorly
directed convexity which gradually
approximates the inferior mammary
crease. Skin incisions should optimally
parallel RSTL, though radial incisions
are more appropriate in some circum-
stances as described below. The com-
monly recommended circumferentially
oriented incisions are often perpendicu-
lar to RSTL and therefore more likely
to result in scarring.

While the pattern of RSTL affects
our choice of skin incision, the ductal
anatomy of the breast affects our choice
of parenchymal excision. The work of
Sartorius3 suggests that the ductal sys-
tem of the breast consists of five to nine
ductal systems which follow a relatively
consistent pattern. His work demon-
strates the existence of one system pos-
terior to the nipple, and one each
medial and lateral to the nipple. One to
three ducts may be found in both the
superior and inferior breast. In addition
to the openings of the major ducts, 5 to
10 blind openings exist in the nipple
and are thought to represent sebaceous
glands. The branches of these ductal
systems are oriented radially; while
they do not communicate with one
another, they do intertwine and overlap
extensively, making the precise delin-
eation of a lobe impossible. This anato-
my may explain the fact that many
consider DCIS to be “multicentric”;
DCIS may often (or always) be con-
tained within a single ductal system and
yet still be found in pathologic speci-
mens from seemingly different portions
of the breast parenchyma. Invasive can-
cer too may also spread along breast
ducts.4 As the ductal systems are orient-
ed in a radial fashion, a radial parenchy-
mal resection would seem a more

logical option than does a more tradi-
tional transverse resection (Fig. 2).
Additional considerations favor radial
parenchymal resections; as the principle
innervation for the nipple enters from
the lateral breast, radial resections may
be more likely to preserve nipple sensi-
bility than non-radial resections, as they
parallel the direction of innervation.
With some exceptions (see below),
radial resections also provide for gravity-
induced reapproximation of tissue,
which improves cosmetic outcome.

DIAGNOSTIC BIOPSY

In anticipating breast conservation, it
is important to consider techniques of
tissue diagnosis. The skin and soft tissue
deformity induced by diagnostic biopsy
affects the outcome and feasibility of
breast conservation, and good planning
at this stage may facilitate definitive
treatment later.

The advent of fine needle aspiration
biopsy (FNAB) and, more recently, of
mammographically directed stereotactic
core biopsy have dramatically changed
the manner in which breast cancer is
identified. These procedures have the
potential nearly to eliminate the need
for open biopsy for diagnosis of breast
pathology. However, when FNAB or
core biopsy is nondiagnostic or unavail-
able, excisional biopsy is required.
Excisional biopsy may also be appropri-
ate in the treatment of small lesions
strongly suspected to be benign, such as
fibroadenoma.

Many surgeons utilize skin incisions
oriented circumferentially about the
nipple for excisional biopsy in the belief
that this affords optimal cosmesis.
Circumareolar incisions can provide a
good cosmetic result but may result in a
numb nipple by interfering with inner-
vation and can only be used for lesions
within 1 to 2 cm of the nipple. For
more eccentric lesions, the incision
should be made along RSTL directly
over the lesion. Tunneling to such
lesions through a circumareolar incision
is likely to result in hematoma and sub-
sequent scarring, and makes re-excision
of those lesions which prove to be
malignant extremely difficult. While
incisions along RSTL produce the least
visible cutaneous scarring, radial inci-
sion provides certain benefits when
malignancy is strongly suspected.
Specifically, when re-excision of malig-
nant lesions is required, re-resection of
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Figure 1. “Resting Skin Tension Lines” (RSTL), depicted on the patient’s right, are utilized in selecting
skin incisions. Langer’s lines are depicted on the patient’s left. (Reproduced with permission from Love
SM, Matory WE, Silen W. Surgical treatment of breast disease. J.B. Lippincott Co. In press.)
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a radial scar is less likely to result in
nipple displacement. Radial incision
also facilitates subsequent radial
parenchymal resection.

When a lesion is unlikely to be malig-
nant, only a small rim of normal tissue
need be removed with the specimen. For
suspicious lesions, a 1-cm rim of normal
tissue is desirable. For such lesions, the
specimen should be oriented for the
pathologist for proper evaluation of sur-
gical margins (e.g., short stitch superior,
long stitch lateral). This may prove to be
useful information should re-resection
be necessary for involved or inadequate
margins. Meticulous hemostasis is
important in the prevention of hema-
toma, which may compromise cosmetic
outcome and complicate re-excision.
Parenchymal reapproximation is not
indicated. We prefer to close the cuta-
neous defect using an interrupted,
buried, absorbable dermal suture and a
running subcuticular suture for skin.

Wire localization of non-palpable
lesions requires separate consideration.
This may be performed either as a diag-
nostic procedure, or as part of a defini-
tive resection. We have preferred the
use of Kopans and Sadowski wires, as
they have smaller tips and allow for
more precise localization, and come
with stiffeners which make the wire
easier to palpate for the surgeon. The
lesion must be localized to within 0.5
cm in order to provide for excision of
the pathology with a minimal amount of
normal breast tissue. After the surgeon
approximates the location of the tip of
the wire by viewing radiographs and
palpating the wire, incision should be
made as close to the lesion as possible.
Tunneling along the wire to locate the
lesion, or tunneling from a circumareo-
lar incision, is not indicated for the rea-
sons elaborated above. If large areas of
calcifications are encountered, it may
be useful to localize the lesion with
more than one wire in order to define
the borders of, or “bracket,” the lesion.
This assists in ensuring removal of all
calcifications. After the specimen is
removed, a mammogram of the speci-
men confirms the presence of the lesion
in the excised tissue. If the mammo-
graphic abnormality is not present in
the specimen, attempts at blind excision
should be limited; excessive resection
may affect cosmesis and compromise
attempts at breast conservation should
the lesion prove to be malignant. It is
more appropriate to repeat the proce-

dure in several weeks should this occur.
After the immediate postoperative peri-
od, a follow-up mammogram should be
performed, usually after four to six
weeks. This will ensure complete exci-
sion of the mammographic lesion and
will provide a baseline postoperative
mammogram for future comparison. 

DEFINITIVE RESECTION IN BREAST
CONSERVATION

“Breast conservation” implies a
limited resection of the breast for the
treatment of carcinoma. While a variety
of terms have been used to describe such
resections, including “lumpectomy,”
“segmental resection,” and “quadrantec-
tomy,” we prefer to use the term “partial
mastectomy” to encompass all such
resections. The goals of breast con-
servation include not only adequate
extirpation of tumor but also a
cosmetically acceptable outcome which
preserves sensibility. 

The margin of normal breast tissue
around a malignant lesion which needs
to be removed has not been precisely
quantified. Quadrantectomy and radia-
tion is equivalent to mastectomy in
terms of survival and local recurrence
rate,5-7 but resection of one-fourth of
the breast is unnecessary and deforming
in many women. In assessing adequate

excision of tumor, microscopic exami-
nation of margins gives us some infor-
mation, although it represents only a
sampling of the resected margin. It is
also important to consider the patholo-
gy of the tumor when assessing these
margins. Those tumors which are more
insidious, such as those associated with
EIC (extensive intraductal component)
and infiltrating lobular carcinoma, war-
rant a wider tissue resection. 

The cosmetic results of breast con-
servative surgery are generally well
accepted by patients.8,9 Cosmesis in
such resections is influenced by the
amount and location of tissue removed,
the orientation of the skin and
parenchymal resection, and postsurgical
and postirradiation scarring. While the
dimension and location of the tumor
will dictate the extent and location of
resection, surgical technique will clear-
ly impact the final cosmetic outcome.

In the course of surgical planning,
one should note that resections of more
than 25% of the breast tissue in small
and medium-sized breasts will generally
result in a poor cosmetic outcome,
which will be worsened by radiation.
Larger breasts, however, may accom-
modate resections of over 50% with an
acceptable outcome, using techniques
of surgical breast reduction. Resections
of tissue in the supra-areolar, upper-

Figure 2. A radial parenchymal excision (depicted by the dotted line) is more likely to excise a lesion
which extends along the ductal system than is a transverse excision. (Reproduced with permission from
Love SM, Matory WE, Silen W. Surgical treatment of breast disease. J.B. Lippincott Co. In press.)



inner and mid-medial portions of the
breast are particularly prone to cosmet-
ic deformity including soft tissue
depression and/or nipple displacement.
For those patients in whom partial mas-
tectomy is likely to create an unaccept-

able cosmetic defect, total mastectomy
with or without reconstruction may be
preferable. It is also possible to recon-
struct partial defects using a modified
latissimus flap10,11 following the primary
resection. 

In order to obtain the best cosmetic
result, skin incisions should theoretical-
ly follow the RSTL, as described above.
We have found that radial skin incisions
provide specific advantages while main-
taining acceptable cosmesis. Should
repeated resections become necessary,
as for involved margins, the presence
of a non-radial cutaneous scar will
almost ensure nipple dislocation; radial
incisions, however, are well suited to
repeated resections without nipple dis-
placement and facilitate subsequent
radial parenchymal resection. In the
supra-areolar breast, where radial inci-
sions cross RSTL and result in a highly
visible scar, transverse incisions within
RSTL are preferable. This is combined
with a radial parenchymal resection, as
described below. In the central breast,
circumareolar of transareolar incisions
may be used, with extensions along
RSTL, if needed for exposure. All skin
incisions should anticipate removal of
the tumor with a 1-cm margin. If a re-
resection is being performed, the pre-
vious scar should be excised; if such an
excision is likely to produce a subopti-
mal cosmetic result, a new incision
may be chosen, and both scars irradiat-
ed.

In resecting breast parenchyma, radi-
al resections are superior, as they are
less likely to result in nipple displace-
ment and more likely to preserve the
conical shape of the breast than are non-
radial resections (Fig. 3). Radial resec-
tions of parenchyma have other specific
advantages. As mentioned above, radial
resection in the lateral breast may be
more likely to preserve sensibility, as
the resection parallels the direction of
innervation. In patients with DCIS,
radial resection is better suited to the
resection of the entire involved ductal
system due to the radial orientation of
breast ducts. 

Radial parenchymal resections
should be made in the form of a wedge.
If large excisions are necessary, a pie-
shaped excision of parenchyma provides
the most suitable reconstruction of the
conical shape. For lesions within 1 cm
of the of the areola, centric resection
including removal of the nipple-areola
complex is necessary.

Radial resections will generally result
in reapproximation of tissue by gravity.
Gravity-induced separation of parenchy-
ma may occur in the supra- and infra-
areolar breast, however, and surgical
reapproximation is a consideration in
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Figure 3. A nonradial parenchymal excision will distort the ultimate position of the nipple, which is
drawn superiorly here (A-D). A radial parencymal excision will not alter the position of the nipple (E-H).
(Reproduced with permission from Love SM, Matory WE, Silen W. Surgical treatment of breast disease.
J.B. Lippincott Co. In press.)
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such cases. If reapproximation is consid-
ered, the breast should be evaluated with
the patient in the sitting position both
with and without parenchymal closure.
This will allow the surgeon to assess any
deformity present in the upright posi-
tion, which is how the patient will view
her own breast. After appropriate skin
and parenchymal resection with ade-
quate margins, a two-layer skin closure is
usually sufficient.

Re-excision mandates separate con-
sideration. It is optimal to perform a re-
excision four to six weeks after the
initial surgery, in order to allow inflam-
mation to resolve and seroma to resorb.
Even after four to six weeks, seroma
may be encountered during re-excision.
Should the cavity be entered, care must
be taken to remove the entire cavity. In
performing re-excision for non-palpa-
ble (mammographic) lesions, it is
important to repeat mammography
prior to surgery in order to allow for
relocalization of any calcifications.

AXILLARY LYMPH NODE DISSECTION

While axillary lymph node dissec-
tion may ultimately be abandoned, it
continues to prove useful at this time in
the management of breast cancer
through breast conservation. The prin-
cipal uses of axillary lymph node dissec-
tion at this time are in establishing the
need for adjuvant therapy for some
patients and in the determination of
patient prognosis. 

It has been established that extensive
nodal dissection does not impact on
survival.12 The question then becomes,
“What level of dissection is acceptable
to provide adequate staging and prevent
axillary recurrence?” One trial indicat-
ed that a level I dissection including at
least four lymph nodes may provide
adequate staging.13 Additional studies
have indicated that small lymph node
dissections of six or more nodes may
provide adequate prophylaxis against
axillary recurrence.12,14,15 Therefore, a
level I or level I and II dissection should
provide adequate sampling, even if as
few as six nodes are retrieved by the
pathologist. Level III dissection is
unlikely to provide additional informa-
tion; if the dissection includes level I
and II, only 0.5% of patients will have
undetected nodal metastases.16

Extensive nodal dissection should be
avoided, as it increases the incidence of
postoperative lymphedema.17,18

In performing axillary node dissec-
tion, a separate incision in the axilla is
usually required, unless the primary
lesion is located in the tail of the breast
and within several centimeters of the
axilla. The edges of the pectoralis and
latissimus are defined and marked. The
incision is made in the transverse
RSTL just inferior to the hairline,
extending from a point posterior to
the lateral border of the pectoralis to a
point just over the latissimus; exten-
sion of the incision anteriorly will
result in a scar which is visible in
sleeveless garments. After making the
skin incision, the axillary fascia is
incised to reveal the axillary contents.
Using sharp or blunt dissection, the
medial pectoral nerve is identified and
preserved. Dissection is continued
deep to the pectoralis major to the
medial border of the pectoralis minor
(level II), including Rotter’s interpec-
toral nodes in the specimen. The axil-
lary vein is identified superiorly, and
the axillary fat is swept inferiorly from
the vein and laterally from the chest
wall. The adventitia of the vein is pre-
served, as skeletonizing the vein adds
nothing to the procedure and may
increase the incidence of postoperative
edema or encourage thrombosis.
Intercostobrachiocutaneous nerves are
identified and preserved, if possible,
by dissecting the nerve out of the fat
pad; this may necessitate removing the
fat pad in several pieces. The long tho-
racic nerve is identified and preserved
medially along the chest wall as it
courses inferiorly to innervate the ser-
ratus anter ior. The thoracodorsal
nerve and accompanying vessels are
identified and preserved laterally. The
dissection proceeds inferiorly to the
tail of the breast, removing the axillary
fat pad lying on the subscapular muscle
between the long thoracic and thora-
codorsal nerves. The procedure is ter-
minated with skin closure; we choose
not to drain routinely, as symptomatic
seroma is relatively unusual and, when
present, is easily managed with aspira-
tion. 

CONCLUSIONS AND FUTURE DIRECTIONS

Despite the excellent therapeutic
and cosmetic results of breast conserva-
tive surgery, modified radical mastecto-
my remains the more prevalent
procedure in the United States at this
time. With improved education and dis-

semination of knowledge, partial mas-
tectomy will become the preferred pro-
cedure. While in the future therapeutic
advances may provide us with less inva-
sive methods by which to treat breast
cancer, partial mastectomy remains the
least deforming procedure currently
available. With thoughtful preoperative
planning and skill, the results of partial
mastectomy provide good cosmesis as
well as maintenance of sensibility of the
breast.
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