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Objective
This in-depth review of the multidisciplinary approach to early breast cancer treatment (in situ,
stage and 11) will update the surgeon about the indications, risks, and benefits of breast surgery,
radiation therapy, adjuvant chemotherapy and hormonal therapy, and the importance of breast
reconstructive surgery.

Summary Background Data
Breast cancer will occur in one of eight women in the United States during their lifetime and is the
second leading cause of death in women from cancer. The practice of multidisciplinary breast
cancer treatment has become the standard of care for the majority of breast cancer patients. If
the surgeon is to retain the primary coordinating role in breast cancer management, then he or
she must fully understand all modalities of oncology therapy and know how to deploy them to
benefit individual patients.

Conclusions
This article provides a framework for making clinical decisions about the appropriate combination
and sequence of treatment for various presentations of early breast cancer.

Determining the most appropriate treatment plan for
a patient with early breast cancer represents one of the
most difficult decision-making processes in clinical medi-
cine. The biological presentations of breast cancer are
varied, the treatment options are many, and patients'
differing perceptions of "quality of life" are diverse; but
all of these areas have to be incorporated into an orga-
nized treatment plan.
Some surgeons have stated that there are no "wrong

answers" in treating breast cancer because the therapeu-

tic options are so diverse and many of the surgical and
nonsurgical alternatives seem to produce similar sur-
vival outcomes. However, the knowledgeable and experi-
enced surgeon treating breast cancer knows that these
treatment options are, in fact, difficult to apply correctly
and consistently in the individual patient setting. The
optimal treatment for an individual patient should take
into account the patient's physical, emotional, psycho-
logical, and rehabilitation needs.

This article provides a framework for the surgeon to
understand the management ofearly breast cancer, to be
able to participate meaningfully on a multidisciplinary
team of cancer specialists, and to be able to coordinate
the care of the patient, not only her surgical treatment
but also a multidisciplinary approach that may require
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the application of two, three, or more modalities of
breast cancer treatment.
Why should the surgeon be involved in the broader

issues ofoncology management for the breast cancer pa-
tient? In the past, there have been few treatment options
available, and surgical treatment was the mainstay of
breast cancer management. The surgeon made the diag-
nosis and provided the first (and usually the only) treat-
ment. However, breast cancer treatment has undergone
fundamental changes. Contemporary breast cancer ther-
apy has evolved to a point at which multidisciplinary
approaches are the standard oftreatment for most breast
cancer patients, even those with early-stage disease. Ifthe
surgeon is to retain the primary coordinating role in
breast cancer management, then he or she must fully
understand all modalities ofoncology therapy and know
how to deploy them to benefit individual patients. This
role as coordinator of therapy demands knowledge
about the indications, risks, and benefits ofadjuvant che-
motherapy, hormonal therapy, and radiation therapy,
and the importance of breast reconstructive surgery.
Otherwise, the general surgeons and general surgical on-
cologists will be relegated to a secondary, largely techni-
cal role in the treatment ofthe breast cancer while other
oncology specialists will assume the predominant place
in coordinating the management ofthe breast cancer pa-
tients.

CURRENT STAGING SYSTEM
A thorough history and physical examination remain

the cornerstone ofbreast cancer staging (primary tumor-
nodal metastasis-distant metastasis). The TNM system'
(Table 1) for staging of breast cancer should be used and
recorded in the patient's medical record.

It is rare for patients with early invasive breast cancer
to have clinically detectable distant metastasis at the
time of initial diagnosis. The metastatic workup should
therefore be judicious, consisting of a history and physi-
cal examination, chest x-ray, measurement ofliver func-
tion enzymes, and bilateral mammography. Although
the positive yield is low (< 5%), an initial bone scan may
serve as a useful baseline for future reference. Computed
tomography (CT) scans ofthe brain, chest, and abdomen
are not indicated in the absence of signs or symptoms
suggestive of metastatic breast cancer. Currently avail-
able techniques for measuring tumor markers, such as
carcinoembryonic antigen (CEA) or CA 15-3, are still
not sufficiently sensitive or cost-effective to justify rou-
tine use for metastatic screening.

BREAST BIOPSY
Because the type and site of the biopsy can affect later

options for treatment and reconstruction, the biopsy ap-

Primary tumor (T)
TX Primary tumor cannot be assessed
To No evidence of primary tumor
Ti8 Carcinoma in situ or Paget's disease of the nipple with no

associated tumor
T, Tumor 2 cm or less in greatest dimension
T2 Tumor more than 2 cm but not more than 5 cm in greatest

dimension
T3 Tumor more than 5 cm in greatest dimension
T4 Tumor of any size with direct extension to chestwall or skin

Regional lymph node (N)
Nx Regional lymph nodes cannot be assessed
No No regional lymph node metastasis
N1 Metastasis to ipsilateral axillary lymph nodes
N2 Metastasis to ipsilateral axillary node(s) fixed to one another or

other structures
N3 Metastasis to ipsilateral internal mammary lymph node(s)

Distant metastases (M)
Mx Presence of distant metastasis cannot be assessed
MO No distant metastasis
Ml Distant metastasis (includes metastasis to supraclavicular lymph

nodes)
Stage grouping

Stage 0 Ti8 No Mo
Stage T, No Mo
Stage IIA To N, MO

Stage IIB

Stage IIIA

Stage IIIB

Stage IV

T3
To
T,
T2
T3
T4
Any T
Any T

N1
No
N,
No
N2
N2
N2
Nl, N2
Any N
N3
Any N

proach is critical in the treatment process. An algorithm
that depicts biopsy and follow-up strategies is shown in
Figure 1.2 The goal is to obtain the diagnosis with the
least disturbance of the breast tissue. A large biopsy scar
or a poorly executed biopsy with inadequate or un-
known surgical margins can adversely affect the results
of subsequent surgical resection, radiation therapy, and/
or breast reconstruction.3 Breast tissue distortion result-
ing from inadequate hemostasis may obscure such key
diagnostic and staging parameters as the size of the tu-
mor and significant skin changes, as well as risk the dis-
semination of tumor cells within the breast.

In our practice, a fine-needle aspiration biopsy (FNA)
is the simplest, quickest, and most cost-effective ap-
proach to establish the breast cancer diagnosis in pa-
tients with a palpable mass. Even for nonpalpable le-
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Early Breast Cancer

Exam Sequence/Therapy

Breast Self-Examination (BSE)
Physical Examination (Physician) [PE)

Film Screen Hamogram (MM)

IPalpable Lesion Nonpalpable (occult) LesionI

Fine-needle Aspiration

ICytology (FNA)
,

Breast Ultrasound (US)

Benign or
Suspicious (equivocal) Positive

Open Biopsy
(frozen or
permanent section)

Cancer I

Figure 1. Decision options (algorithm) for
biopsy approaches to breast abnormalities
by palpation or mammography (Reprinted
with permission. Bland KI, Love N. Evalua-
tion of Common Breast Masses. Minneapo-
lis, MN: Postgraduate Medicine McGraw-Hill
Healthcare Publications, 1992).
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sions, a needle biopsy with either ultrasound or stereotac-
tic guidance can be used.4'5 The accuracy of diagnosis is
clearly dependent on the experience of the cytopatholo-
gist. In most institutions, the false-negative interpreta-
tion rate is low, approaching 10% or less. Negative or
nondiagnostic FNA should be followed by an open
biopsy if the breast lesion is clinically suspicious. Simi-
larly, although a false-positive FNA is rare, the prudent
surgeon should always correlate the diagnosis with clini-
cal judgment before embarking on definitive surgery.
Another limitation ofFNA is the inability to distinguish
cytologically between invasive and noninvasive forms of
breast cancer; these variants are best identified on perma-
nent histologic sections.6
An open (excisional) biopsy is indicated in patients

when the FNA biopsy or core-needle biopsy is not defini-
tive or cannot be done. We complete the procedure as a
formal segmental mastectomy that combines both diag-
nostic and local treatment goals. For nonpalpable suspi-
cious lesions that are apparent only on mammograms or
ultrasound scans, the placement ofa needle or guidewire
under radiographic guidance enables the surgeon to
know exactly where to perform the biopsy so as to re-
move only a minimal amount of normal breast tissue.
The success ofneedle localization depends on commu-

nication between the radiologist and surgeon and the
cooperation of the patient. A three-view mammogram
and any additional special views should be available be-

fore the procedure begins. The radiologist and the sur-
geon should confer with each other regarding the nature
and the geographic location of the lesion as well as the
type of needle or guidewire to be used for the localiza-
tion. The guidewire of the needle is then placed in the
breast by the shortest direct path to the lesion. A mam-
mogram should be obtained after needle placement to
demonstrate the orientation ofthe needle with respect to
the lesion. If a hookwire system is not used, the needle
should be sutured securely to the skin before the surgical
field is prepared.
For open biopsy, a curvilinear incision that directly

overlies the lesion is usually used. Although not essen-
tial, excision of a small ellipse of skin that includes the
needle in continuity with its track is often helpful for
placement of markers for later orientation. For a large
lesion in the lower half of the breast, a radial incision
may be necessary to avoid nipple distortion. A circum-
areolar incision for a peripherally located lesion should
be avoided because it exposes more breast tissue to dis-
bursement of tumor cells and may interfere with plan-
ning of the radiation boost field.
The breast specimen is excised en bloc and personally

delivered by the surgeon to the pathology suite. A radio-
graph of the specimen is obtained to document that the
lesion in question has been removed. The pathologist
then inks the specimen circumferentially according to
the surgeon's directions ofthe designated orientation
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Algorithm for Treating
Ductal Carcinoma In Situ (DCIS)

Immediate
breast
reconstruction

Large DCIS Mastectomy
tumors (± low axillary 1_ Delayed breast
(a 2cm) dissection)

~~No reconstruction

Segmental NSABP Protocol
mastectomy plus - B24
irradiation (± Tamoxifen)

Small DCIS
tumors
(0.5 to 1.9) Immediate breast

reconstruction

Mastectomy
(no axillary C Delayed breast
dissection) reconstruction

No reconstruction

Segmental
_ mastectomy o NSABP Protocol

plus irradiation B24 (± Tamoxifen)
Microscopic
DCIS tumors
(< 0.5cm Segmental

mastectomy

Figure 2. Treatment options for patients DCIS. Tumor size is the primary
parameter for selecting treatment options. Combinations of surgery, irra-
diation, and hormonal therapy may be deployed in some patients.

lateral, medial, superior, inferior, and deep margins. The
specimen is serially sectioned to include all margins
within each section.

For a palpable mass, frozen-section examination is
done to establish a diagnosis and tissue hormone recep-
tor assays and flow cytometry analysis are done. Any
margins that appear grossly close to the tumor are also
checked by frozen-section examination. When no mass
is palpable, or when the lesion is small with microcalcifi-
cations, the pathology examination is often deferred and
the entire specimen fixed for permanent staining so as to
accurately distinguish an atypical benign process from
an in situ carcinoma. A second specimen radiograph of
the sectioned tissue is often helpful to locate the lesion
and can provide more information about the adequacy
of the margins. If a malignancy is confirmed, radio-
opaque hemoclips may be used to mark the base of the
biopsy site; this will assist the radiation therapist in plan-
ning the treatment field if the patient elects to have
breast conservation surgery and the final margins of the
excision are negative.

CARCINOMA IN SITU
The two recognized categories ofcarcinoma in situ

ductal (DCIS) and lobular (LCIS) carcinoma in situ
are based on their presumed sites of origin: the major
lactiferous or terminal ducts and the lobular units, re-
spectively. The two entities may have very different bio-
logical characteristics and clinical outcomes. DCIS is
part of a biological continuum that begins with atypical
hyperplasia in the ducts with progression to DCIS and
then to invasive ductal cancer. Patients with surgically

excised DCIS are at high risk for developing a subse-
quent invasive ductal cancer in the ipsilateral breast. The
comedo type ofDCIS appears to be more aggressive bio-
logically than are non-comedo types because it is asso-
ciated with a higher risk of subsequent invasive cancer.
LCIS, on the other hand, is not necessarily a component
of progressive disease that leads eventually to invasive
lobular carcinoma. The presence of LCIS identifies pa-
tients who at high risk for subsequently developing a
breast cancer that is more often invasive ductal carci-
noma rather than lobular carcinoma. Furthermore, both
breasts are equally at risk for development of cancer.

DCIS
The goal of surgery for DCIS is to prevent progression

to an invasive cancer or to remove a coexisting invasive
lesion. An algorithm for treating DCIS based on the size
of the lesion is depicted in Figure 2. The standard treat-
ment for DCIS has been a total mastectomy (often with
low axillary nodal dissection) for patients with larger,
symptomatic tumors. However, the widespread use of
mammography has resulted in detection of smaller tu-
mors (< 2.0 cm) for which breast conservation therapy
should be considered.
Mastectomy has been routinely applied for the man-

agement of DCIS for several decades, in view of the po-
tential hazards of synchronous and metachronous inva-
sive carcinomas and the extensive multicentricity that
characterize this entity. In these earlier studies,8-'3 the
incidence of a subsequent invasive carcinoma after
biopsy alone for DCIS was approximately 30% or greater
over 20 years of follow-up. The invasive lesions usually
appeared after a 5- to 10-year delay. The cancers that
occurred within 5 years usually arose within the same
quadrant as the biopsy site in the ipsilateral breast and
were usually of ductal histology, whereas those that oc-
curred later were just as likely to be located in another
quadrant of the ipsilateral breast.'4'15

Total mastectomy should be considered the "gold
standard" against which less extensive forms of treat-
ment for DCIS must be compared.'6 Combined data
from seven series for women with DCIS treated with
mastectomy7"17'23 demonstrated a local recurrence rate of
only 3.1% and a mortality of 2.3%. These results also
demonstrated that metastatic risks still exist even for
early invasive cancers detected by screening. Ipsilateral
mastectomy rather than bilateral mastectomy has been
considered adequate since the overall incidence of con-
tralateral breast cancer appears to be about the same as
in women with invasive carcinoma.'7 Breast reconstruc-
tion is an option and may be done at the time of mastec-
tomy.
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The likelihood ofdetecting axillary nodal metastasis is
less than 2% in patients with palpable DCIS mass (e.g.,
> 2 cm in diameter)'4 but is approximately 0% when the
primary breast lesion is detected only by mammogra-
phy. The consensus is that an axillary node dissection for
DCIS without a known invasive component is unneces-
sary, except in cases of larger, symptomatic tumors in
which microinvasive disease may be present in an un-
sampled area of the tumor specimen.
The continuing debate is whether total mastectomy is

necessary for all patients with DCIS or whether patients
with small tumors can be safely treated by breast conser-
vation surgery and irradiation.'5 The excellent results
that have been demonstrated for breast conservation
treatment of invasive carcinoma24'25 have appropriately
led to attempts to apply this approach to the treatment of
DCIS. Several series have reported local recurrence rates
ranging from 10% to 63% with follow-up periods ofup to
14 years after local excision alone for DCIS.'6'20'26'27 The
incidence of recurrence is greater for palpable tumors of
larger size7'27'28 and when pathologic confirmation of
clear margins is less rigorous. Most recurrences arise in
the original biopsy site, implicating inadequate clearance
of margins rather than intrinsic biologic behavior of
DCIS. These recurrence rates continue to increase with
longer follow-up intervals, with a substantial portion oc-
curring more than 5 years after initial diagnosis of
DCIS.'6 It is for this reason, as well as evidence that
younger patients have a high risk of locoregional failure
after breast-sparing therapy,29-3' that some authors rec-
ommend total mastectomy in young women with
DCIS.28

Segmental mastectomy followed by irradiation of the
intact breast has been increasingly applied for DCIS in
view of its established efficacy for invasive breast carci-
noma.32-34 The combined data from recent studies of
this treatment for DCIS3540 demonstrate an overall local
breast recurrence rate of 9.4% and a mortality rate of
only 1.7% (362 women; median follow-up, < 92
months). The short follow-up periods and the substan-
tial overlap of these results with those of local excision
alone, however, make the contribution ofradiation ther-
apy difficult to ascertain.4'
The National Surgical Adjuvant Breast Project

(NSABP) Protocol B- 17 addressed whether radiation
therapy could reduce local recurrence ofDCIS treated by
segmental mastectomy with pathologically confirmed
negative margins. Patient accrual (n = 818) was com-
pleted in December 1990, and the data will require time
to mature. More than 80% of the patients entered into
this study had limited asymptomatic DCIS, with only
4% having a palpable tumor larger than 2 cm.

Since DCIS may be more extensive than expected at
the time of diagnosis, regardless of the mode of detec-
tion, a new NSABP Protocol (B-24) has been activated to
determine whether (1) radiation therapy can effectively
achieve local control within the ipsilateral breast regard-
less ofthe extent ofsurgery or the extent ofDCIS, and (2)
the antiestrogen tamoxifen has an additive effect in re-
ducing the recurrence rate in either breast. Tamoxifen
has been shown to decrease both ipsilateral recurrence
and contralateral breast cancer after breast conserva-
tion surgery for invasive breast cancer (NSABP Proto-
col B- 14) 42,43
One important perspective on breast conservation

treatment of DCIS is that more than 50% of all local
recurrences are invasive, indicating the potential for sys-
temic disease and possible death from a lesion that
should theoretically be cured by complete removal. Sev-
eral studies have suggested that local recurrence after
breast conservation surgery for all forms of carcinoma
can be successfully treated with a high likelihood of suc-
cess."'45 and that it does not carry the ominous prognosis
that has been shown for recurrence after mastectomy.46
Other studies, however, suggest that locoregional recur-
rence in this setting may result in a diminished probabil-
ity of survival.30'47 Therefore, initial treatment of DCIS
should not be compromised simply based on the premise
that local recurrence can easily and safely be managed
should it occur.

Thus, the therapy options for DCIS are similar to
those for invasive breast carcinoma, although evidence
of the safety and efficacy for breast-sparing therapy of
DCIS is less conclusive.

Breast-sparing therapy should be offered to women
with DCIS as long as its uncertainties and risks are fully
discussed and understood by the patient. Such therapy
would consist of a segmental mastectomy (with negative
margins confirmed pathologically) and postoperative ra-
diation therapy.48 Until more data on the protective role
of radiation therapy and hormone therapy becomes
available from ongoing clinical trials, total mastectomy
with the option ofbreast reconstruction is recommended
if attempts at wide local excision reveal extensive foci
and/or residual DCIS or if histologically clear margins
cannot be obtained. This would particularly apply to
larger lesions, such as those with a diameter of 2 cm or
greater. Since only 10% of patients with DCIS will de-
velop a contralateral breast cancer, a prophylactic mas-
tectomy of the opposite breast is not required. There is
no role for cytotoxic chemotherapy in the treatment of
DCIS.

Segmental mastectomy as the sole treatment modality
may be applied cautiously in carefully selected patients.
This option may be most appropriate in cases of "inci-
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dental DCIS," especially of the non-comedo type, in
which microscopic foci (< 0.5 cm) are found in speci-
mens ofpredominantly benign breast tissue with no clin-
ical or radiographic manifestations suggestive of malig-
nancy and the margins are clear of tumor.49'50
Comprehensive lifelong surveillance after treatment is

essential for all women with DCIS to facilitate early de-
tection of any subsequent malignancies. A follow-up
mammogram of the treated breast should be obtained
within 6 months if breast-sparing treatment was carried
out, to confirm removal ofthe suspicious lesion that led
to diagnosis. Yearly mammography should be com-
pleted thereafter. Physical examination should be
carried out every 6 months in the 5 years after diagnosis,
when the risk of ipsilateral or contralateral recurrence is
greatest, and then annually thereafter.

LCIS
LCIS is usually diagnosed in premenopausal women

as an incidental finding in a breast biopsy done for other
indications. The risk of subsequent development of an
invasive carcinoma after treatment with biopsy alone is
30%, with approximately 15% risk in each breast. The
majority of these invasive cancers will occur 15 years or
longer after the initial diagnosis, with 40% detected more
than 20 years later.
The current concept of LCIS as a "marker" of in-

creased risk for developing breast cancer rather than as a
site of origin for cancer5' is supported by the findings
that if an invasive cancer subsequently occurs, 50% to
65% of the time it will be of ductal rather than lobular
histology and that all breast tissue is at equal risk. Thus,
the treatment options should include lifelong observa-
tion of both breasts with mammography and physical
examination or bilateral total mastectomies with consid-
eration of breast reconstruction.

Nonoperative observation is not a risk-free manage-
ment option. The combined data from 515 patients with
LCIS in five follow-up series'7'52-56 showed a 7% mortal-
ity rate from breast cancer. Rates of subsequent invasive
carcinoma of up to 37% and subsequent mortality rates
of up to 16% have been documented in these women.52
These correspond to a 12-fold increased risk over that
expected in the general population.57 However, the goal
of observation is to detect subsequent carcinomas that
develop in either breast at an early stage, when the likeli-
hood of cure is high, and the feasibility of this goal is
supported by the results of several mammographic
screening trials.58-60
No demonstrated benefit exists for wide excision of

LCIS to obtain clear margins, because this disease dif-
fusely involves all genetically identical breast tissue.

Consequently, ipsilateral total mastectomy or radiation
therapy to the ipsilateral breast is not indicated. Routine
contralateral biopsy in the absence of standard indica-
tions is not justified since the likelihood of finding a le-
sion requiring treatment (i.e., invasive carcinoma or
DCIS) is small, the clinical significance of contralateral
LCIS may be negligible, and negative biopsy results have
never been clearly shown to be associated with reduced
risk. 17,61

Bilateral total mastectomy may be selected as a thera-
peutic option for those cases ofLCIS in which some type
of surgical treatment is deemed necessary or chosen by
the patient in view of the bilaterality of subsequent risk.
The current sophistication of breast reconstructive tech-
niques may make bilateral mastectomy a more accept-
able option than in the past, especially in young high-risk
patients. Subtotal mastectomy and subcutaneous mas-
tectomy are not considered adequate treatment options,
because there is no evidence that either approach will
eliminate the risk of recurrence.5' The incidence of axil-
lary nodal metastases associated with LCIS is less than
1%, so an axillary node dissection is not required.

EARLY STAGE INVASIVE BREAST
CANCER
The goals of breast cancer treatment are: (1) cure, (2)

local disease control, (3) staging, (4) a satisfactory cos-
metic result (i.e., minimal disfigurement), and (5) reha-
bilitation. Each of these goals must be considered to
achieve an acceptable treatment plan. A further distinc-
tion must be made between cancer prevention (such as
in patients with in situ breast cancer) and cancer treat-
ment (for those with invasive breast cancer).

In many circumstances, variations in surgical treat-
ment do not influence survival outcome. Nevertheless,
the type ofsurgical procedure used (alone or in combina-
tion with radiation therapy) may profoundly affect the
other goals of breast cancer treatment described above.
For example, a lumpectomy with tumor involvement at
the surgical margin is associated with a 20% or higher
failure rate in the breast that subsequently will require a
mastectomy. Even if a breast recurrence requiring mas-
tectomy does not affect overall survival, a 20% failure
rate for a situation that could have been avoided is not an
acceptable surgical outcome. Further, a limited axillary
dissection may result in understaging of the patient
(which may in turn influence subsequent decisions re-
garding adjuvant systemic therapy) and also expose the
patient to the risk of having a subsequent operation for
axillary recurrences in the future. A radical local excision
(e.g., quadrantectomy) can cause significai. disfigure-
ment to the breast in some patients; this is too radical a
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Treatment Options for
Early Stage Breast Cancer

Breast
Chemotherapy - irradiation

Node (v boost dose)
negative Breast
breast irradiation Observe
cancer ( boost dose)

Hormonal therapy
Segmental
mastectomy Chemotherapy
plus axillary

LND \_Chemotherapy BreastNode irradiation

positive Breast (± boost dose)
breast irradiation
cancer (± boost dose) -- Chemotherapy

Invasive
breast cancer Breast
(clinical irradiation - o Hormone therapy
stage or 11) (± boost dose)

Observe
Immediate Node

Total breast _ negative Hormone therapy
mastectomy reconstruction breast
plus- o or delayed cancer Chemotherapy
axillary reconstruction or
dissecton no reconstruction Node < Hormone therapy

positive
cancer Chemotherapy

Figure 3. An algorithm depicting treatment options for early stage breast
cancer. The first-level treatment decisions involves options for local/re-
gional treatment. The basic choice here is between breast conservation
surgery plus irradiation or modified radical mastectomy with the option of
breast reconstructive surgery. A second level of decision is made postop-
eratively regarding the deployment of adjuvant chemotherapy or hor-
monal therapy.

local form of treatment for most patients if a segmental
mastectomy can achieve the same cancer control with
less distortion. Finally, performing a modified radical
mastectomy without offering the option of breast recon-
structive surgery is simply not good rehabilitation for
many breast cancer patients.
Three surgical options are available for patients with

early stage invasive breast cancer: modified radical mas-
tectomy; breast conservation surgery with irradiation;
and breast reconstruction, either at the time of mastec-
tomy (immediate) or at some designated later time inter-
val (delayed) (Fig. 3). For most patients the goal should
be to preserve or recreate a normal-appearing breast
(Fig. 4).

Modified Radical Mastectomy
Standard modified radical mastectomy consists of re-

moval of the entire breast and an axillary node dissec-
tion.62 At present, the histologic status of the axillary
nodes (positive or negative) and the extent of nodal in-
volvement (number of positive nodes) are the best indi-
cators of prognosis.63 Although there is no evidence that
removal of axillary nodes improves survival rates,64 an
axillary node dissection provides more reliable staging
than clinical assessment of the axilla and reduces the risk
of a subsequent regional recurrence. A formal level I-II
axillary node dissection (removal of axillary lymph
nodes lateral to and behind the pectoralis minor muscle)
accurately defines prognostic subsets of patients, i.e.,

Figure 4. Three different surgical approaches used for treating breast
cancer that preserved or restored a normal appearing breast. A) A patient
with a breast conservation therapy consisting of segmental mastectomy,
axillary dissection and breast irradiation. B, C) Patients with two different
forms of immediate breast reconstruction after total mastectomy and axil-
lary dissection. Immediate breast reconstruction can be achieved using
either an autologous flap, such as a TRAM flap (B), or a breast prosthe-
sis, (C).
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~~S - - -

Recurrence
Factor Rates

No breast irradiation24,77*86.140,146 25-43%
Surgical margin positive'391'10-153 or near tumor 20-35%
Extensive DCIS331,147-149

(especially in younger age patients) 20-25%
Young age (<40 years)301'39,149 20-25%
Multiple tumors31'154 16-35%
High nuclear grade of tumor31'86149 10-20%

those with one to three positive nodes versus those with
61four or more. In addition to preserving the thoracodor-

sal neurovascular structures and long thoracic nerve, the
surgeon should avoid injuring the pectoralis nerves in-
nervating the pectoralis major muscle. However, the in-
tercostal brachial nerve may be sacrificed because its
branches course anatomically through the lower axillary
lymph nodes. The patient should be made aware preoper-

atively that this sacrifice will result in anesthesia of
the skin in the axilla and posteromedial aspect of the
upper arm.

Suction catheter drains can be removed when the
drainage volume decreases to 30 to 40 mL over 24 hours
or within 8 to 10 days. The patient shall then be in-
structed on active range-of-motion exercises. Although
evidence suggests that prophylactic antibiotics may re-

duce the incidence of wound infections, this issue has
not been answered definitively.66'67

Breast Conservation Surgery
and Radiation

The term "breast conservation" refers to an attempt to
"conserve" the breast and does not infer that the tumor
itself is to be treated less aggressively. The benefit of
breast conservation surgery and irradiation is that it pre-
serves the breast, including the nipple. The goal of the
combined surgery and irradiation is to maximize the
benefits ofboth cancer treatment and cosmetic outcome
while minimizing risks. Surgical risks include disfigure-
ment from excising a large portion of the breast and the
risk of a subsequent breast recurrence that may require
mastectomy. Radiation risks include edema and altered
sensation of the skin, fibrosis of the breast parenchyma,
contraction of the breast, rib fractures, brachial plexo-
pathy, damage to the underlying heart and lung, and,
rarely, development of sarcoma in the treatment

field.30'68'69 Most ofthese radiation complications are un-
common in occurrence.70'7'
Numerous randomized prospective studies have all

shown that survival is not significantly different for pa-
tients who undergo breast conservation surgery plus irra-
diation than for those who receive a modified radical
mastectomy for early stage breast cancer.24'25'72-76 How-
ever, the pattern of loco-regional failure is different. The
majority of loco-regional recurrences after standard
mastectomy develop within 2 years of surgery and are
usually a harbinger ofdistant metastases with only a 15%
5-year survival rate. In contrast, most recurrences after
breast conservation therapy develop at the site of the
original primary lesion. With diligent follow-up, these
patients can usually be salvaged with further surgery,
with a 60% to 70% 5-year survival rate.30'"'77 Patient se-
lection is important, since not all patients would benefit,
particularly those with features of their cancer that
would increase the risk for a later breast recurrence re-
quiring a mastectomy (Table 2).
The surgeon should arrange for the patient to see a

radiation therapist before undergoing breast conserva-
tion surgery to ensure that the patient is a candidate for
this approach and, most important, that the patient is
adequately informed about the delivery plan for the radi-
ation therapy (location of radiation center and duration
of treatment) and about the potential short- and long-
term side effects. Because the goal is to preserve the
breast and avoid local recurrence, the surgeon should
assess and also discuss with the patient the following se-
lection criteria.

Age of the Patient

No patient is too old to undergo breast conservation
therapy. Younger women may actually have a higher
rate of therapy failure in the treated breast. Patients 35
years of age or younger who underwent breast conserva-
tion therapy at The University ofTexas M. D. Anderson
Cancer Center had a local failure rate of 14%, compared
with a 7% rate for those who were older (p = 0.04).78
However, the disease-free and overall survival rates were
not significantly different.

Family History

A strong positive family history of breast cancer is not
a contraindication to breast conservation therapy. The
patient should, however, be counseled about her risk of
developing subsequent ipsilateral or contralateral second
primary breast cancer, especially if the affected relative
was premenopausal at the time of diagnosis or had bilat-
eral disease.79'80
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Size of Breast

The breast should be of adequate size to allow appro-
priate tumor excision with negative margins and still
have a reasonable cosmetic result. Conversely, technical
difficulties in delivering a uniform dose ofradiation may
result when treating large, pendulous breasts, with a sub-
sequent increased incidence of fibrosis and contraction.
Irradiation of a small breast with a subcutaneous im-
plant also may result in severe capsular contraction.8'

Collagen Vascular Disease

Patients with discoid or systemic lupus erythematosus
or with scleroderma have been found to have exagger-
ated acute and late side effects from irradiation.82

Psychosocial Factors

Patients must have a strong desire to preserve the
breast, must be willing to come for daily outpatient irra-
diation treatments over a 5- to 6-week period, and must
be able to return indefinitely for follow-up to exclude
treatment failure. The psychological fear of irradiation
or of having a relapse within the breast must also be
addressed with the patient.

Tumor Size

A solitary lesion smaller than 3 to 4 cm in diameter is
preferable, depending on the size of the breast and the
location of the tumor. Patients with multiple primary
tumors (two or more) are not candidates for breast con-
servation surgery, except in the case oftwo small lesions
or microcalcifications within a sphere of 3-4 cm, inclu-
sive of the surrounding breast tissue. Conservative sur-
gery for larger tumors is considered investigational.83

Tumor Site

A superficial centrally located or subareolar tumor
may require removal of the nipple-areolar complex to
excise the tumor with negative margins. However, the
resulting breast mound may be cosmetically satisfactory
to the patient. At present, the feasibility of nipple recon-
struction in irradiated skin is unknown.

Tumor Histology

No significant difference in local recurrence has been
detected among histologic subtypes of invasive breast
cancer.36,84 The Joint Center for Radiation Therapy in
Boston did report that the presence of extensive intra-
ductal cancer (EIC) occupying 25% or more ofthe tumor
lesion with extension outside the invasive component
resulted in a 10-year local failure rate of 35%, as com-

pared with an 8% rate when EIC was absent.2 85 The re-

lapse rate is reportedly higher when it occurs in younger

Figure 5. Surgical technique of segmental mastectomy for early breast
cancer. This is a three-diminisional excision of the tumor with at least a
1-cm boundary of normal breast tissue. Thick flaps should be raised and
the incision made into the breast parenchyma toward the tumor (left
panel). It is unnecessary to raise flaps just beneath the skin (as with a
modified radical mastectomy) and remove a cylinder of breast paren-
chyma unless the tumor is superficially located. Raising such thin flaps
may cause a depression of the skin overlying the defect and distort the
contour of the breast.

women. In that series, patients had only gross tumor was
removed, without pathologic confirmation that the mar-
gins were free of tumor. However, we and others have
not found that EIC correlates with breast recirrences.86

Tumor Margin

The tumor should be removed with a histologically
clear margin (preferably of 1 cm or more). Biopsy site
should be re-excised if the pathology report indicates in-
adequate or unknown margins or if physical examina-
tion or mammography suggests residual cancer. We fol-
low this policy at M. D. Anderson Cancer Center, and we
have found that 50% of the re-excisions showed residual
tumor.87

Axillary Nodal Status

Preferably, the axilla should be clinically negative or
contain only small mobile lymph nodes. Patients with
fixed or matted axillary nodes should undergo induction
chemotherapy and be reassessed for breast conservation
surgery if a response is achieved, the primary tumor is
reasonably small, and there is no evidence of skin or
dermal lymphatic involvement.

Technique

In performing a segmental mastectomy (wide local ex-
cision), an elliptical incision is placed directly over the
breast mass and includes the needle track or scar from
any previous biopsy (Fig. 4a). To achieve the best cos-
metic result, a curvilinear transverse incision that con-
forms to the contour of the breast is used, although a
radial (vertical) incision may be preferred for large tu-
mors in the lower quadrants of the breast to diminish
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downward retraction ofthe nipple-areolar complex. The
incision for the segmental mastectomy should be sepa-
rate from the incision for the axillary node dissection.
This diminishes subsequent retraction of the breast to-
ward the axilla and also enables the radiation therapist to
give a radiation boost to the primary tumor site if neces-
sary.

After the incision is made, flaps are raised in all direc-
tions to mobilize the skin from the underlying breast
tissue. These flaps are thick unless the tumor is superfi-
cially located. An en bloc excision around the tumor or
biopsy cavity is performed with a 1-cm or greater margin
of normal breast tissue obtained in all three dimensions
(Fig. 5). Excising the entire quadrant of the breast is un-
necessary and in fact can cause greater distortion of the
breast contour.88 The pectoralis major fascia may be in-
cluded for deep-seated tumors. When the specimen is
removed, the surgeon should personally orient it for the
pathologist and request that any close margin be checked
by frozen section examination. A portion of the tumor
should also be sent for hormone receptor assays and flow
cytometry analysis. Radiopaque hemoclips may be used
to mark the bed oftumor resection for the radiation ther-
apist. Meticulous hemostasis should be obtained. The
defect in the breast is not closed with sutures, and drains
are not necessary. The skin is closed with a running sub-
cuticular suture for cosmesis. A level I-II axillary node
dissection is performed as in the standard modified radi-
cal mastectomy.

Radiation therapy is begun 2 to 3 weeks after surgery
when the wounds have healed and the patient is able to
abduct the arm out of the treatment field. If adjuvant
chemotherapy is given, radiation therapy can be de-
ferred until the chemotherapy has been completed, espe-
cially if a doxorubicin combination is used (Fig. 3).
Currently, a randomized prospective study is being con-
ducted at M. D. Anderson Cancer Center to determine
whether the order in which radiation therapy and adju-
vant systemic chemotherapy are given has an impact on
local recurrence rate.

If the patient had stage I disease, only the breast is
irradiated, with a dose of 50 Gy given through tangential
ports to include the breast and underlying chest wall.
Computerized dosimetry is used to ensure a uniform
dose throughout the breast. It remains controversial
whether a boost dose of 1000 cGY is necessary to achieve
local disease control. In our practice, we do not routinely
use a boost dose of radiation, especially for small tumors
(< 1 cm) if the surgical margins are clear and the patient
does not have a combination of risk factors that would
substantially increase the risk of local recurrence (Ta-
ble 2).

Axillary irradiation should not be performed in a pa-
tient who has had a level I and II axillary dissection. In
some circumstances, we would consider axillary irradia-
tion when there is extensive extranodal tumor or multi-
ple positive axillary nodes. The combination of com-
plete axillary dissection and radiation therapy is likely to
significantly increase the risk of breast and arm edema,
and there is no additive benefit gained by using the com-
bination of treatments when either alone is sufficient for
local disease control.7'

Complications

Of the 525 women who underwent breast conserva-
tion therapy at M. D. Anderson Cancer Center between
1955 and 1985,3° moderate to severe fibrosis developed
in the treated breast in 10.1%, late rib fractures occurred
in 2.6%, arm edema was present in 7.8%, and symptom-
atic pneumonitis was noted in 4.9%. A presumed radia-
tion-induced angiosarcoma developed in one patient 12
years after treatment. One patient with scleroderma had
massive necrosis of the treated breast that required chest
wall reconstruction.
No significant difference in the incidence ofcontralat-

eral breast carcinoma has been detected as a result ofthe
use of radiation therapy.89'90

Cosmetic Results

An estimated 90% of patients in the M. D. Anderson
Cancer Center series who were followed for at least 10
years had a good cosmetic result (Fig. 4a). In most stud-
ies,91-93 satisfactory cosmetic results have been achieved
if extensive axillary node dissection combined with axil-
lary irradiation is avoided and if the radiation dose to
large volumes is restricted to 50 Gy. Excessively wide
resection of normal breast tissue surrounding the tumor
also results in a less satisfactory appearance. In addition,
the use of concomitant adjuvant chemotherapy may in-
crease the radiation-induced fibrosis of the breast and
thus augment breast retraction.94'95
The psychologic effects of preserving the breast as

compared with the effects ofmastectomy are most signifi-
cant in terms of positive body image. However, there are
no major differences between treatment groups with re-
spect to general psychologic adjustment, anxiety, and
marital satisfaction.96'100

Breast Reconstruction
Breast reconstructive surgery represents a major ad-

vance in cancer rehabilitation for the patient undergoing
a total mastectomy. Traditionally, a 2-year waiting pe-
riod after mastectomy was advocated because 80% of
recurrent disease would have become manifest by then
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and reconstruction was thought to mask detection of
loco-regional recurrences. 0' '02 However, in our experi-
ence, subpectoral implants or myocutaneous flap recon-
structions have not interfered with either detection or
treatment of loco-regional recurrences in the small
groups ofstage I and II patients who have had such recur-
rences.'03 Therefore, breast reconstructive surgery
should be considered part of standard management for
patients undergoing total mastectomy and it should be
considered for most patients, unless the additional pro-
cedure would increase the operative risk or the patient
has indicated that this additional procedure is unneces-
sary for her quality of lifel"'08 (Fig. 4b, c).

Clinical decision-making regarding reconstruction in-
volves (1) the timing of reconstructive surgery (immedi-
ate or delayed), (2) the type of reconstruction (autolo-
gous flaps or implants), (3) the experience and availabil-
ity of the reconstructive surgeon, and (4) patient
preference.
Immediate breast reconstruction offers the advantage

of only one hospitalization, induction of anesthesia and
postoperative recovery; the ability to maximize skin pres-
ervation over the breast parenchyma during mastec-
tomy; improved aesthetic outcome; and the lessening of
potential emotional trauma experienced by the patient
because ofthe loss ofthe breast. The chief reason for the
improved aesthetic results with immediate reconstruc-
tion is the preservation and use ofuninvolved breast skin
in the reconstruction.'09 Only the nipple, biopsy scar,
and breast parenchyma need to be removed. Preserva-
tion of the remaining skin envelope, including the infra-
mammary fold, is helpful in reshaping the breast con-
tour. An additional technical advantage is conferred by
the absence of established scar tissue.
On the other hand, delayed reconstructive surgery

should be considered when: (1) the patient is ambiguous
about having reconstruction surgery; (2) ifthe prolonged
anesthesia will increase operative risk; (3) the risk of
wound infection or necrosis would delay the onset of
adjuvant systemic therapy; or (4) postoperative radiation
therapy is being considered. These latter two reserva-
tions are especially important in patients with larger tu-
mors or multiple axillary nodal metastases that are evi-
dent at the time of mastectomy.

Options for breast reconstruction include (1) breast
prosthesis (either saline-filled or gel-filled), (2) expand-
able breast prosthesis, (3) latissimus dorsi myocutaneous
flap, (4) transverse rectus abdominous musculocutane-
ous (TRAM) flap (as a pedicle graft or with a free micro-
vascular anastomosis), or (5) a gluteal musculocutane-
ous free flap. We prefer the TRAM flap or latissimus flap
because each uses the patient's own tissues and provides
a superior cosmetic result over the long term'09 (Fig. 4b).

Clinical Decision-making
for Systemic Adjuvant Treatment

in Early Breast Cancer
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Figure 6. An algorith depicting treatment options for adjuvant systemic
therapy. The clinician should estimate the probability of cure with surgical
treatment alone and then consider adjuvant systemic therapy as a recom-
mendation when the potential benefits outweigh the toxicities and risks.

The scars ofthe donor site are also better hidden and the
patient's abdomen is flattened ("tummy tuck"). How-
ever, tissue transfer operations take longer and require
greater operative skill and experience to achieve good
results.
The use of a breast prosthesis (implant) is satisfactory

for many patients (Fig. 4c). The life-span of prostheses
beyond 10 to 20 years is still unknown, and it has not yet
been conclusively determined whether they may contrib-
ute to or induce secondary diseases such as autoimmune
disorders. However, the weight of evidence, at present,
suggests that the presence of a silicone prosthesis does
not increase the risk for developing a second cancer or
contribute to the development of an autoimmune dis-
ease. Prospective data regarding this issue are being
collected.

Psychologic considerations are also important in se-
lecting a reconstructive procedure. By postponing recon-
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struction to select out the women with poor prognoses,
the opportunity for improved quality of life is lost. The
option ofbreast reconstruction should be discussed with
patients before mastectomy. If a patient expresses an in-
terest in reconstruction, consultation with the recon-
structive surgeon should be obtained to determine the
optimal type of reconstructive procedure based on the
operative defect and the symmetry requirements of the
opposite breast.

ADJUVANT SYSTEMIC THERAPY
After surgery, an important decision must be made

about the use of adjuvant systemic chemotherapy or
hormonal therapy (Fig. 6). This decision will depend on
information from the pathology examination of the
mastectomy specimen and axillary lymph nodes, includ-
ing assays for tumor markers and hormone recep-
tors.""'1,l2 In many instances, consultation with a medi-
cal oncologist will provide important input. The surgeon
should be an active partner in this decision-making pro-
cess and should understand the proper application of
systemic therapy for different histologic presentations
and stages of disease. The surgeon should not be a pas-
sive partner and leave these decisions solely to the medi-
cal oncologist. The patient will benefit from the blend of
perspectives that results from the training and experi-
ence of both the surgeon and the medical oncologist re-
garding adjuvant therapy decisions. Therefore, the sur-
geon must be fully informed and keep up to date about
the results of clinical trials involving adjuvant therapy
for subsets of patients with early breast cancer."3
The decision-making process for adjuvant systemic

therapy involves two basic steps: (1) estimating the risk
of systemic micrometastases based on prognostic factors
and (2) assessing the known benefits, risks, and compli-
cations of each systemic drug regimen. One convenient
approach to the first step is to categorize patients with
early stage breast cancer into one of three groups using
currently available prognostic factors: (1) low risk (10%
to 20%) for systemic metastases, (2) intermediate risk
(20% to 50%), and (3) high risk (> 50%) (Fig. 6).
Tumor size and nodal status are unquestionably the

primary factors used to delineate risk groups for meta-
static disease."'4"'15 Low-risk patients (e.g., those with tu-
mors < 1 cm in diameter and negative nodes) should not
be considered for adjuvant systemic therapy, except per-
haps in prospective protocols, because there is no proven
benefit for any of the currently available agents, which
are associated with risks and additional costs. High-risk
patients (e.g., those with nodal metastases or primary
tumors 2 3.0 cm) should be considered for adjuvant sys-
temic therapy as standard treatment because in this sub-
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Figure 7. Risk assessment for microscopic metastasis based on various
prognostic factors in patients with node-negative breast cancer. Patients
who have a relapse rate of less than to 10 to 20% are not candidates for
systemic therapy, since the probability for cure after surgical treatment is
high. On the other hand, the decision to recommend adjuvant systemic
therapy becomes more compelling as the risk for relapse increases. The
relapse rates shown are estimates based on a compilation of data from
the literature and are not absolute values. (Reprinted with permission from
McGuire WL et al. "How to use prognostic factors in axillary node-nega-
tive breast cancer patients." J Natl CA Inst 1990; 82:1006.

group the benefits outweigh the risks as documented in
numerous prospective randomized clinical trials.' 168
The recent National Institute of Health Consensus Con-
ference concluded that "adjuvant therapy has become
the standard of care for the majority of cases of breast
cancer with axillary lymph node involvement.""I8 Inter-
mediate-risk patients (e.g., those whose tumors are 1.5 to
3.0 cm and who have negative nodes but other poor
prognostic features) might also be considered for adju-
vant therapy. Early results from clinical trials suggest
that women in this subgroup with node-negative breast
cancer may benefit from systemic therapy in terms of
improved disease-free survival.42' 16-118 However, an in-
creased overall survival rate has so far been demon-
strated only for patients with node-negative tumors
larger than 3 cm in diameter. Our results in a surgical
series ofnode-negative patients treated with locoregional
therapy indicate a 25% to 30% probability of relapse."9
However, women with small tumors (< 1 cm) may have
a lower rate of recurrence (< 10%).'I

Numerous other prognostic factors correlate with sur-
vival, such as estrogen receptor status,120 presence or ab-
sence of the oncogene erbB-2 (neu),121'123 levels of pro-
tease cathepsin D124 and angiogenesis factor VIII,125 nu-
clear grade'26 and flow cytometry DNA index and
S-phase.'27 Guidelines that use these various factors in
risk assessment for metastasis have been proposed.'12'128
(Fig. 7). However, a reproducible model that uses combi-
nations of these factors to accurately and consistently
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predict relapse rates has not been developed. Until an
improved methodology to predict recurrence rates is
available, our patients with invasive tumors larger than 1
cm or with positive axillary nodes will be entered into
postoperative adjuvant therapy protocols.
The chemotherapy combination of cyclophospha-

mide, methotrexate, and 5-fluorouracil (CMF) is a
widely used adjuvant treatment for premenopausal
breast cancer patients. However, we prefer a doxorubi-
cin-based regimen containing 5-fluorouracil, adriamy-
cin, and cyclophosphamide (FAC) that may be a more
effective adjuvant therapy, especially in patients who
have more than three positive nodes.'29 Patients receive
six cycles of chemotherapy given at maximum doses, as
determined by hematologic and systemic tolerance. To
answer the question of whether the addition of a cross-
over regimen will further increase survival over standard
therapy, our patients who are younger than 50 years,
regardless of estrogen receptor (ER) status, are offered
the chance to be randomly assigned to receive either six
cycles of FAC or six cycles of FAC followed by four cy-
cles of methotrexate and vinblastine (MV). An alterna-
tive for patients with 10 or more positive axillary nodes is
a randomized trial of standard chemotherapy (FAC)
with or without consolidation with high-dose intensifica-
tion chemotherapy (cisplatin, etoposide, and cyclophos-
phamide).
Premenopausal women with node-positive and ER-

positive breast cancers should not receive adjuvant ta-
moxifen as a less toxic substitute for combination chemo-
therapy, according to results of prospective clinical
trials.'30 It is still controversial whether tamoxifen
should be added to a chemotherapy regimen in these
patients. Based on preliminary results from the
NASBP,42 adjuvant tamoxifen should be considered se-
lectively only in node-negative ER-positive breast cancer
patients. However, we prefer to offer adjuvant chemo-
therapy to these premenopausal patients, especially
those with larger tumors (2 2.0 cm) and poor prognostic
features.
For postmenopausal patients who have an ER-posi-

tive tumors and nodal metastases, tamoxifen alone has
been proven to have a survival benefit almost equivalent
to that ofCMF-type chemotherapy regimens.'30 The op-
timal duration of tamoxifen therapy is unknown, but a
minimum of 2 to 5 years has been recommended. To
determine whether a more aggressive chemotherapy regi-
men can increase survival rates above that achieved with
tamoxifen, a current M. D. Anderson study for post-
menopausal women with ER-positive tumors randomly
assigns patients to receive either tamoxifen or six cycles
of FAC and four cycles of MV. At M. D. Anderson,
postmenopausal women with ER-negative tumors are
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I. Chemotherapy (CMF or FAC regimens)
A. Common occurrences (>50% of patients)

Weight gain
Alopecia
Nausea and vomiting
Leukopenia
Thrombocytopenia
Amenorrhea

B. Occasional (<10-15%)
Hemorrhagic cystitis

C. Uncommon (<1%)
Sepsis
Cardiac toxicity
Secondary malignancies
Thrombophlebitis

11. Tamoxifen Hormonal Therapy
A. Common occurrences (>50% of patients)

Hot flashes
B. Occasional (<10%)

Weight gain
Thrombophlebitis
Nausea
Vaginitis

C. Uncommon (<1%)
Pulmonary embolus endometrial carcinoma (controversial)

randomized to the same treatment arms as the premeno-
pausal women (FAC versus FAC + MV).
Women with invasive tumors smaller than 1 cm re-

gardless ofER status and with histologically negative ax-
illary lymph nodes are encouraged to enter the NSABP
Protocol B-21 after breast conservation surgery. This
study includes three treatment arms: breast irradiation
alone, irradiation plus tamoxifen, and tamoxifen alone.
The risks and complications ofadjuvant therapy must

be considered when recommending adjuvant systemic
therapy (Table 3). With adjuvant chemotherapy, toxicity
during treatment can be significant in some patients, and
there are occasional treatment-related mortalities.'3' Sec-
ondary malignancies have also been reported, especially
leukemia.'32'134 Because of these life-threatening risks,
adjuvant chemotherapy should not be used in low-risk
patients who are likely to be cured by surgical treatment
alone. Even though tamoxifen has a more favorable ther-
apeutic index, it should not be used indiscriminately.
Some patients experience bothersome symptoms such as
hot flashes, and a few may experience serious complica-
tions such as phlebitis and pulmonary embolism.'35"136
One study has suggested that long-term, high-dose ta-
moxifen is associated with a higher risk of developing
endometrial carcinoma,43 but this observation has not
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been confirmed in other tamoxifen trials.42 Adjuvant
therapy is associated with significant health-care costs,
especially when applied on a national basis.'37"138

SURVEILLANCE AND FOLLOW-UP
After receiving appropriate breast cancer treatment,

the patient is still at risk for two manifestations of dis-
ease: development of a second primary breast cancer in
the contralateral breast and clinical emergence of local
or distant metastasis. To the extent the patient is cured,
the risk of developing a second primary breast cancer
increases over the years (about 0.7% per annum for life),
whereas the risk ofdeveloping local or distant metastasis
decreases over time (especially after 10 years).

Screening to detect cancer in the contralateral breast
should follow the recommendations promulgated by the
American Cancer Society, which include annual mam-
mography (two views), annual physician examination,
and monthly breast self-examination. For individual pa-
tients at high risks, aggressive cancer prevention inter-
vention that includes prophylactic mastectomy may be
appropriate, although this approach is not warranted for
the vast majority of patients. Long-term administration
of tamoxifen may diminish the risk for developing con-
tralateral breast cancer;42'43 however, this observation
should not be used as the solejustification for administra-
tion of the drug until prospective clinical trials specifi-
cally designed to address this question are completed.

Surveillance for distant metastatic disease should be
tempered by the patient's initial stage of disease. For pa-
tients with early breast cancer, a judicious metastatic
workup should be performed at regular intervals. Natu-
ral history studies have demonstrated that 75% of recur-
rences occur within the first 2 years and 95% within the
first 5 years. However, local recurrences in breast cancer
patients treated by conservation surgery and irradiation
occur over a much longer span of time.139"140
The evidence is emerging from multiple studies that

the practice of ordering an elaborate number of tests is
associated with high cost, low yield, and low specificity.
Moreover, at least six studies have suggested that screen-
ing for asymptomatic metastases in breast cancer pa-
tients does not result in earlier detection or in any demon-
strable improvement in patient survival rates compared
with testing only those patients who present with symp-
tomatic metastases.14' Even under close scrutiny, an
average of only 20% of patients will present with asymp-
tomatic metastases as their first sign of relapse during
regular follow-up. 142-144 Although asymptomatic metas-
tases may be detected 6 to 12 months before symptoms
appear, according to several studies, there is little evi-
dence to date that earlier administration ofsystemic che-

motherapy or hormonal therapy improves survival
rates. 141,145

Breast cancer can metastasize to any organ in the
body. However, there are specific recognized patterns of
recurrence. Surveillance for first recurrences should
therefore comprise a selective, not a comprehensive, met-
astatic evaluation. In our practice, we perform a meta-
static survey at 3- to 4-month intervals during the first 2
years postoperatively, at 6-month intervals to the fifth
postoperative year and yearly thereafter. This evaluation
consists of a history and physical examination, chest x-
ray, and measurement of serum liver enzymes, particu-
larly alkaline phosphatase. Optionally, a bone scan can
be done to detect early bone metastasis at the second and
fifth year. Ifthis is done, it is useful to be able to refer to a
baseline bone scan performed before or after surgery,
especially for patients with stage II breast cancer, who are
at greater risk for developing bone metastasis compared
with patients with stage I breast cancer. Educating pa-
tients about the signs and symptoms of possible recur-
rences and instructing them to seek medical consulta-
tion if such symptoms appear in the interval between
scheduled follow-up visits is also prudent and cost-effec-
tive.

REHABILITATION
Rzhabilitation for the patient should begin at the time

of diagnosis as the outcome of treatment will depend in
part on the patient's perception of how her goals have
been achieved. For this reason, the surgeon must be a
careful listener and incorporate the patient's perspective
before arriving at a final decision about a treatment plan.
A disfigured but intact breast may be the best "quality of
life" for some patients, whereas others achieve greater
"peace of mind" with a total mastectomy and a recon-
structed breast. Other psychosocial needs that patients
may not verbalize but instead rely on the surgeon to an-
ticipate are listed.

Fear of Recurrence
The patient often assumes that changes in the treated

breast after surgery, radiation therapy, and chemother-
apy may be an indication of a recurrence. This fear can
be minimized by explaining and treating side effects as
promptly and effectively as possible.

Psychosocial Effects of Mastectomy
The decision whether to use an external prosthesis

after mastectomy or to proceed with breast reconstruc-
tion is highly individual, depending on women's level of
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physical activity, style of clothing, and willingness to re-
veal the diagnosis of breast cancer to others. In some
circumstances, women will drastically alter their lifestyle
and refuse to wear bathing suits, evening gowns, or other
apparel that might reveal the presence of an external
prosthesis and raise questions about the diagnosis of
breast cancer. In these circumstances, patients may fear
that the diagnosis of breast cancer may change relation-
ships with friends or associates with whom they work or
socialize. Some patients will go to extremes to alter their
lifestyle in an effort to hide the diagnosis. Alternatively,
the use of breast reconstructive surgery may provide the
patient more freedom of activity and clothing apparel
that enables them to resume the lifestyle and clothing
style they enjoyed before the diagnosis of breast cancer.
For some women, a mastectomy without reconstruction
is not perceived as a disfiguring procedure that adversely
affects her life; these patients are perfectly comfortable
wearing an external prosthesis and are openly communi-
cative to others about the diagnosis and therapy of their
disease.
The patient should be reassured about her fears of re-

suming exercise or usual activities and encouraged to
contact a support group such as Reach to Recovery. This
American Cancer Society organization services are free
but a patient must be referred by her physician.

Sexuality
Certain myths about cancer still exist that may affect

the patient's sexuality. Both women and husbands or
partners may feel that caressing of their breasts played a
role in the development of this cancer or may lead to a
recurrence or interfere with treatment. The patient's
partner may also have fears of "catching cancer" or of
"becoming radioactive." Involvement of the husband
and family in the discussions about the diagnosis, treat-
ment options and side effects, and in participating in the
post-treatment care often enhances the ability of the pa-
tient's family to adjust to the disease and its treatment.

SUMMARY
(1) A biopsy should be performed on any suspicious

palpable lesion, whether or not it is seen on a mammo-
gram.

(2) A biopsy should be performed on any suspicious
area seen on a mammogram, but not clinically palpable.

(3) An open biopsy should be performed as a wide
excision, and the pathologist should verify that the surgi-
cal margins are clear of tumor to avoid a re-excision of
more breast tissue if the patient decides to have breast
conservation.

(4) For women with early breast cancer, there is no
difference in survival rate in early stage breast cancer in
women who undergo either standard modified radical
mastectomy with or without breast reconstruction or
breast conservation surgery with irradiation.

(5) Contraindications to breast conservation ap-
proach include multifocal primary tumors, large tumor/
breast size ratio, collagen vascular disease, and lack of
patient's commitment to undergo irradiation and close
follow-up.

(6) Immediate or delayed breast reconstruction does
not interfere with subsequent patient management or
detection of regional recurrence.

(7) Adjuvant systemic therapy is indicated in patients
with node-positive disease and in selected subsets of pa-
tients with node-negative histology.
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