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n 2001, an international conference panel comprised of
n interdisciplinary group of physicians specializing in
he diagnosis and treatment of breast disease met to dis-
uss their experiences with image-detected breast cancer
nd to draft a special report detailing points of consen-
us.1 A second, similar group (comprised of approxi-
ately 50% of the members of the first group and 50%

ew attendees), met in January 2005 to reassess some of
he issues debated by the original panel, discuss the im-
lications of new and ongoing investigations, and de-
elop current recommendations for diagnosis and treat-
ent of image-detected breast cancers. Consensus was

eached by the Panel on a number of the challenging
ssues faced by patients. All physicians who participated
n the conference are listed in the Appendix.

Relevant issues considered in the first Consensus
onference are taken up again here, with revisions made

s needed to account for advances that have occurred
uring the intervening 4 years. Some modes of diagnosis
nd treatment discussed by the Panel are widely used in
he community; others are investigational. The conclu-
ions of the panelists represent the results of their own
esearch, clinical experiences, familiarity with the profes-
ional literature, and points of consensus arrived at
hrough conference discussion. They should not be con-
idered inclusive of all proper methods of care or exclu-
ive of other treatments reasonably directed at obtaining

ompeting Interests Declared: None.

eceived May 25, 2005; Accepted May 27, 2005.
rom a consensus conference focusing on nonpalpable image-detected breast
ancers held in Miami, FL, January 2005. The conference was sponsored by
he Keck School of Medicine, University of Southern California and sup-
orted by an educational grant from Ethicon Endo-Surgery, Inc.
orrespondence address: Melvin J Silverstein, MD, FACS, USC-Norris Can-
per Center, 1441 Eastlake Ave, Room 7415, Los Angeles, CA 90033.
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he same results or of interventions performed in the
ontext of clinical trials.

ccepted basic concepts
ive basic concepts arrived at during the 2001 confer-
nce were accepted again and are reprinted here with
light modifications.

Early disease is a misleading term. Terms such as early
r late are subjective and should be avoided. Instead,
bjective measures such as tumor size, histologic type
nd grade, nodal status, and biologic markers should be
sed to ensure uniformity in description and between
linical studies.

There is scientific evidence from randomized con-
rolled trials that screening with mammography lowers
ortality from breast cancer. Screening reduces the size

t which tumors are detected and decreases deaths from
reast cancer.
Breast cancer is a progressive disease at all its stages,

nd timely treatment and earlier detection can alter the
atural course of the disease. Screening and detection of
isease in preclinical or premetastatic stages affects treat-
ent decisions and outcomes.
The rate of tumor growth is a function of both tumor

nd host characteristics. Genotypic and phenotypic drift
worsening) of the malignancy grade or dedifferentia-
ion occurs, albeit at different rates, in different cancers
nd age groups.

Recognition and adequate treatment of ductal carci-
oma in situ (DCIS) prevents future invasive events and

s a cost-effective strategy. Given unlimited time, many
ntreated DCIS lesions will progress to invasive disease,
ut at a rate that will vary by tumor type and from

atient to patient.

ISSN 1072-7515/05/$30.00
doi:10.1016/j.jamcollsurg.2005.05.032
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maging and biopsy
creening and ancillary imaging
ammography is currently the only imaging modality

hat should be used routinely to screen patients for
reast cancer. Screening with ultrasonography is being
nvestigated as an adjunct to mammographic screening;
outine screening with ultrasonography, however, is cur-
ently not recommended.

There are increasing data supporting the use of MRI
creening for younger patients at high risk of breast can-
er because of the presence of a BRCA1 or BRCA2 mu-
ation or strong family or personal history of breast can-
er. The increased cost of MRI is acceptable in a
opulation with a high prevalence of the disease. The
igh negative predictive value of breast MRI can effec-
ively exclude infiltrating cancers larger than 5 mm. This
s of great importance for high-risk patients, but the
mpact on survival using MRI is not known.

Lesions detected by screening mammography gener-
lly require additional evaluation with other imaging
ethods. Targeted diagnostic ultrasonography is useful

n characterizing masses. It might also be helpful in de-
ecting otherwise unsuspected invasive disease in lesions
resenting as microcalcifications. In addition, for lesions
resenting as masses, tumor size evaluation with breast
ltrasonography is more accurate than mammography.
For cancers containing invasive and noninvasive com-

onents, a combination of imaging methods (mammog-
aphy with magnification views, ultrasonography, MRI,
r all) may yield the best estimates of overall tumor size
the size and geographic distribution of all invasive and
oninvasive components).
Ultrasonography of the involved breast quadrant and

xilla is recommended for patients who have Breast Im-
ging Reporting and Database System (BI-RADS) 4 or 5
bnormalities. If additional suspicious breast lesions or
ore extensive malignant breast disease is detected by

ltrasonography, the extent of disease can be mapped
ith ultrasound-guided biopsies.

Abbreviations and Acronyms

APBI � accelerated partial breast irradiation
DCIS � ductal carcinoma in situ
FISH � fluorescent in situ hybridization
NSABP � National Surgical Adjuvant Breast Project
SLN � sentinel lymph node
If an abnormal axillary node is detected, confirmation of a
alignant involvement by ultrasound-guided core biopsy
r fine-needle aspiration biopsy will allow the surgeon to
roceed directly to axillary dissection rather than sentinel
ode biopsy. The value of sonography in assessing the ex-
ent of malignant breast disease and involvement of axillary
ymph nodes is maximal when sonography and sono-
raphically guided biopsies are positive for malignancy. If
onography shows only normal-appearing axillary lymph
odes, or if core biopsy or fine-needle aspiration of
bnormal-appearing lymph nodes is negative, the surgeon
hould not be deterred from a sentinel lymph node proce-
ure that would have otherwise been performed.

reast MRI
he Panel spent a considerable amount of time discuss-

ng the increasing use and evolving data on the role of
reast MRI. They agreed that, in skilled hands, breast
RI may be helpful for:

. defining the extent of the index lesion;

. determining whether additional foci of malignant disease
are present elsewhere in the ipsilateral breast;

. assessing whether contralateral malignant disease is
present;

. assessing response and the extent of residual disease after
neoadjuvant chemotherapy;

. evaluating the breasts in patients with newly diagnosed
adenocarcinoma in the axilla with an unknown primary;

. pretreatment evaluation of patients with newly diagnosed
breast cancer who have had breast augmentation with
silicone- or saline-filled implants;

. postoperative settings in which there is suspicion of resid-
ual disease; and

. patients in whom mammography, ultrasonography, and clin-
ical findings are inconclusive and no focal finding is apparent
(eg, spontaneous single duct nipple discharge, diffuse micro-
calcifications, extensive cysts or fibroadenomas, silicone in-
jections, subtle architectural distortions, and so forth).

MRI of both breasts can be performed in a single
ession, obtaining both high-resolution and dynamic in-
ormation (ie, the time-course of contrast uptake and
ashout). Dynamic information should not deter bi-
psy of morphologically suspicious lesions.

Focal or segmental abnormalities seen only on MRI
re typically either benign proliferative changes or ductal
arcinoma in situ. These are conditions in which patho-
ogic evaluations are facilitated by acquisition of larger
issue samples, so it is strongly recommended that these
iopsies be performed with 11-gauge or larger vacuum-

ssisted technology.
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Tools for performing MRI-directed biopsies are com-
ercially available, and this capability should be avail-

ble in most communities. Breast MRI should not be
erformed as a standard procedure in a setting where
inimally invasive histologic investigation of the abnor-
ality is not possible.
All panelists strongly agreed that irrevocable treat-
ent decisions (for example, mastectomy rather than

reast conservation) must not be made based solely on
RI findings without correlation of other imaging mo-

alities and image-directed histologic confirmation us-
ng either second-look ultrasonography or MRI for
uidance. Breast MRI should be interpreted in the con-
ext of the patient’s mammogram, ultrasonography, and
linical examination, and should be performed by radi-
logists specializing in breast imaging.

Some members of the Panel believed that MRI could be
sed to establish the need for biopsy for patients with focal,

ow suspicion ultrasonographic or mammographic find-
ngs, but most thought that the use of MRI for aiding
enign-malignant differentiation is unproved. Benign
indings on breast MRI should not dissuade biopsy of a
esion classified as BI-RADS 4 or 5 based on traditional
riteria.

The Panel strongly encourages the use of the guidelines
or the performance of breast MRI released by the Ameri-
an College of Radiology in 2004 and the lexicon for breast

RI included in the 2004 edition of the Mammography
uality Standards Act (MQSA) Guidelines.

inimally invasive breast biopsy
our years have passed since publication of the first con-
ensus conference on image-detected breast cancer. At
hat time, the attendees indicated that percutaneous tis-
ue acquisition techniques should be available for appro-
riately selected patients. The Panel thought that it was
ow time to substantially strengthen that statement, and
niformly agreed that minimally invasive breast biopsy

s the optimal initial tissue-acquisition method and the
rocedure of choice for image-detected breast abnormal-
ties. It should be readily available to all patients with
mage-detected lesions. They uniformly agreed that
here are relatively few patients for whom excisional bi-
psy should be the initial procedure for diagnosis; there
re few patients on whom minimally invasive breast bi-
psy is so difficult to perform, for technical reasons, that
pen biopsy is needed. The Panel agreed that a major

oal of modern breast medicine is to minimize the num- T
er of patients with benign lesions who undergo open
urgical breast biopsies for diagnosis.

Percutaneous histologic tissue-acquisition techniques
nclude large-core biopsy (typically 12 to 14 gauge),
acuum-assisted biopsy (typically 7 to 11 gauge), and
arger tissue-acquisition methods. A definitive diagnosis
f cancer made using a minimally invasive breast biopsy
ermits optimal preoperative workup and planning.
his may include a preoperative MRI and provision for

he use of intraoperative ultrasonography. When a diag-
osis of cancer has been made preoperatively, incisions
an be planned and definitive surgery can generally be
erformed as a single procedure. With a preoperative
iagnosis of cancer, clear margins are more likely to be
btained, sparing patients the additional morbidity of
second procedure and resulting in substantial cost

avings.
Since the earlier conference, data have matured about

eedle acquisition techniques and avoidance of sam-
ling error. In general, stereotactic guidance using
acuum-assisted devices with larger (11 gauge or greater)
eedles is the preferred approach for lesions presenting
s microcalcifications without a mass. This method per-
its contiguous and more complete tissue acquisition

han smaller-gauge needles.
Ultrasonography is the preferred biopsy guidance
ethod for lesions visible on ultrasound. For smaller

esions (1 cm or less), percutaneous excision using a
acuum-assisted device is desirable because sampling er-
or is substantially reduced in these patients and charac-
erization of important pathologic parameters is more
eliable. For larger (greater than 1 cm) BI-RADS 4 or 5
asses, l4-gauge core needle biopsy is sufficient, al-

hough even in such instances, pathologic parameters
ay be more reliably characterized when larger gauge

eedles are used. If percutaneous biopsy results in re-
oval of the entire lesion or a substantial portion of it, a

lip or other marking device should be inserted at the
ime of biopsy.

Although fine-needle aspiration cytology is useful for
ymph node evaluation, it is less desirable than histologic
issue-acquisition techniques for evaluation of primary
reast lesions. Regardless of the instrument used, corre-

ation of histologic and imaging findings is essential.
Open biopsy procedures are not required in patients

ith histologically benign findings on percutaneous bi-
psy if imaging and pathologic findings are concordant.

his includes small or incidental radial scars without
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typia, which can be definitively diagnosed as benign if
ultiple large cores are used.
Since the previous conference, additional data have

ecome available about the need for surgical excision
fter percutaneous biopsy demonstrating a “high-risk”
esion. Patients with high-risk lesions, including atypical
uctal hyperplasia, atypical lobular hyperplasia, and lob-
lar carcinoma in situ found on percutaneous biopsy
ay have DCIS or invasive cancer at the same site and

hould generally undergo surgical excision. The inci-
ence of missing such important findings is markedly
educed with the use of vacuum-assisted biopsy and
arger-gauge needles.

For some individuals with high-risk histologic find-
ngs, in whom careful correlation of imaging and histo-
ogic findings is concordant or breast MRI is normal,
ollowup without surgical excision may be reasonable.
uch patients remain at risk and should be monitored
ppropriately. The Panel strongly endorses the use of
econd opinions from experts in breast pathology about
he precise pathologic diagnosis before deciding on such
course.

athology and prognostic issues
he second Consensus Panel reaffirmed that breast can-

er is a remarkably heterogeneous disease with broad
ariations in behavior. The pathologist’s interpretation,
ncluding assessment of microscopic tumor size, surgical

argins, combined histologic grade, examination of the
entinel nodes, and the evaluation of immunohisto-
hemical results, is critical to decision-making. There are
o professional societies or regulatory guidelines about
ualifications required of pathologists interpreting
reast biopsies comparable with those that exist for ra-
iologists reading mammograms. The Panel strongly be-

ieves that breast specimens should be interpreted by
athologists experienced in breast pathology interpreta-
ion to ensure optimum patient management.

eporting
urrently, tumor size and standard grading are the most

eliable pathologic predictors of outcomes for patients
ith invasive cancers without axillary nodal involve-
ent. Both require careful evaluation.
The use of the Nottingham Combined Histologic

rade, which combines glandular differentiation, mi-
otic count, and nuclear grade, is strongly encouraged by

he American Joint Committee on Cancer (AJCC), the a
nternational Union Against Cancer (UICC), the Col-
ege of American Pathologists (CAP), and other organi-
ations. Each of these three components should be re-
orded separately.

When reporting DCIS, the final pathology report re-
uires documentation of nuclear grade, presence or ab-
ence of zonal comedo-type necrosis, predominant ar-
hitectural patterns, measured extent of the lesion, and
easured histologic margin width. This requirement

resupposes an oriented specimen that has been corre-
ated with imaging and completely and sequentially pro-
essed. The Panel affirms the recommendations of the
CIS Consensus Conference2 about optimal tissue pro-

essing and reporting of specific features of a resection
pecimen for DCIS.

valuation of specimens after minimally invasive
reast biopsy
fter a minimally invasive breast biopsy, the amount of

issue processed for histologic diagnosis should ensure
hat a cancer will not be missed and that a benign lesion
an be confirmed. Specimens from minimally invasive
iopsy procedures should be fully embedded and thor-
ughly sectioned with appropriate levels to establish an
ccurate diagnosis.

The term multifocal process is not appropriate in the
ontext of minimally invasive breast biopsy specimens
nd should not be used because some physicians might
istake this terminology to mean that the patient has
idespread disease not amenable to breast conservation.
o comment should be made on the margins of a min-

mally invasive breast biopsy, although explanatory com-
ents about the extent of changes are useful.
Correlation of pathology and imaging studies is man-

atory. The radiologist, the pathologist, or both must
ocument this correlation. Each institution should have
policy and routine procedure in place for performing

his task. The Panel strongly endorses a radiology and
athology correlation conference at which the histologic
esults of all minimally invasive breast biopsies are re-
iewed and correlated with the radiologic images. In case
f discrepancy between the imaging and pathologic re-
ults, communication between the pathologist and radi-
logist is mandatory.

The pathologist’s ability to establish and report an
ccurate diagnosis of an image-detected abnormality is
ompromised when the imaging findings are not avail-

ble to the pathologist. In cases of percutaneous biopsy
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f microcalcifications and mammographically localized
pen biopsies, the pathologist should review the speci-
en radiograph.
Overdiagnosis of atypical ductal hyperplasia as DCIS

fter minimally invasive breast biopsy is of concern,
argely because some atypical ductal hyperplasias have
imilar histology to that of low-grade DCIS. The Panel
ncourages the use of expert second opinions when the
istinction between atypical ductal hyperplasia and
CIS is equivocal and, for most patients, additional

issue for histologic evaluation should be obtained.

pecimen handling for surgical excisions
fter open surgical excision, surgeons should present the
athologist with a specimen labeled to preserve three-
imensional orientation. Margins should then be inked.
hen the resection is for DCIS, and, ideally, for all

ancer resections, the specimen should be processed se-
uentially in its entirety or, with very large specimens,
ampled in a rigorous and documented fashion, allowing
argeted return to the specimen for additional sampling,
f necessary.

Specimen radiography or specimen ultrasonography
in the case of lesions that can only be seen with ultra-
onography) should be routinely performed for all exci-
ions of image-detected abnormalities to help document
he success of the procedure in finding the target. Note
hat many lesions detected only by ultrasonography are
isible on a specimen radiograph even when not pro-
pectively visible on mammography. Documentation
ith specimen ultrasonography is required only in those

are instances in which the radiograph is unrevealing.
When specimen radiography is performed, two views

including an orthogonal one) are preferred. Substantial
ompression of the specimen is not needed to obtain
dequate images and should be avoided. Such compres-
ion can fracture the specimen and create false (artifac-
ual) margins after inking.

Specimen radiography, including that of the sequen-
ially sectioned specimen, will help document the ade-
uacy of excision margins, whether the lesion presented
s microcalcifications or a mass. It may also help when
he procedure is guided by ultrasonography or MRI. In
ll cases in which specimen radiography is available, it
hould be reviewed by the pathologist for radiographic-

athologic correlation. H
umor size and margin assessment
he concept of how to define tumor size originated in an

arlier era, when cancers were generally diagnosed as
arge, palpable tumors and uniformly treated with mas-
ectomy. Assessment of tumor size was usually based on
ross examination. Today, the term size has come to refer
o two very different entities. One of these may be
ermed prognostic size, which is related to survival and
he risk of developing distant metastases. The prognostic
ize is the maximum extent of the largest invasive com-
onent, which is used for staging purposes in the current
merican Joint Committee on Cancer and International
nion Against Cancer classifications. This must be esti-
ated by the pathologist by direct gross measurements,

f possible, and confirmed by microscopic measurement
rom slides when appropriate.

The second meaning may be termed overall size, which
ncludes the full extent of the malignant process. This in-
ludes all invasive lesions and DCIS components. Overall
ize is generally larger than the prognostic size, is related to
he probability of local recurrence, and is critical in deter-
ining the ability to perform cosmetically acceptable

reast conserving surgery with adequate margins. Informa-
ion from mammograms, ultrasonography, and MRI
hould be correlated with pathology to establish the best
stimate of both prognostic and overall sizes.

A patient with a lesion made up of a 10-mm infiltrat-
ng ductal carcinoma within a 50-mm ductal carcinoma
n situ would be considered to have a prognostic size of
0 mm (T1b) and an overall size of 50 mm. Although
he patient’s overall prognosis should be excellent, it may
e difficult to excise her lesion with adequate margins to
reat her with breast-conserving therapy.

The Panel strongly agreed that both prognostic and
verall sizes should be clearly described by the patholo-
ist. Mapping the extent of the entire lesion is essential
n making treatment decisions. Invasive and noninvasive
omponents should be measured and reported sepa-
ately. Size should be described to the nearest millimeter.
he relationship of both invasive tumor and DCIS to

ach margin should be described separately. The closest
argin for either the invasive component or DCIS will

etermine the overall margin status used for making
dditional decisions about local therapy.

umor markers
strogen receptor status, progesterone receptor status, and

ER-2 status have documented clinical usefulness as tu-
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or markers and should be obtained on all patients with
nvasive breast cancer. Estrogen receptor and progesterone
eceptors are useful in determining choice of therapy, par-
icularly hormonal therapy. Data also suggest that hormone
eceptor-negative tumors have a slightly higher benefit
rom chemotherapy. Estrogen and progesterone receptor
tatus should be obtained in patients with DCIS if hor-
one therapy is being considered.
HER-2 status may help with prognosis, choice of cy-

otoxic therapy, choice of hormonal versus cytotoxic
herapy, and eligibility for clinical trials. The exact
eight of HER-2 status in decision-making needs more

tudy, with some trials showing a lower benefit from
amoxifen therapy and a higher benefit of anthracycline
herapy in HER2-positive patients.

HER-2 status refers to whether or not the gene is
mplified or the protein is overexpressed in a tumor.
mplification is most often measured by the fluorescent

n situ hybridization (FISH) assay and overexpression by
mmunohistochemistry, and their results are closely cor-
elated in the majority (85%) of tumors. Most of the
iscordances involve low-level (2�) protein overexpres-
ion, in which about a third of the cases are amplified,
lso at a generally low-level (two- to threefold). Al-
hough there are proponents of both assays, many ex-
erts see them as complementary and recommend im-
unohistochemistry for all primary testing followed by
ISH in equivocal (2�) cases. Using this strategy, tu-
ors with little or no expression (0 and 1�) are directly

eported as negative, those with high (3�) expression are
eported as positive, and equivocal (2�) tumors are re-
ested by FISH and reported as positive if amplified and
egative if not. Other experts recommend the use of
ISH alone but, if performed properly, both strategies
roduce similar results.
Mitotic count is highly predictive of outcomes. Sim-

lar information is given by other measures, such as
-phase fraction or Ki-67, but mitotic count is readily
vailable and more reliable. The Panel encourages the
ermanent storage of tissue blocks and frozen tissue
amples as a safeguard for the individual patient and as a
nique resource for future investigations.

reatment issues
mage-guided breast conserving surgery
he effectiveness of lumpectomy plus radiation therapy

breast conserving therapy) as an alternative to mastec-

omy is well established. Successful breast conserving a
herapy requires that the surgeon obtain clear histologic
argins around the primary tumor. Unfortunately, re-

orts from experienced centers demonstrate a “positive
argin” rate of up to 30%. When the diagnosis of cancer

s unknown before the breast operation, positive margin
ates are even higher. So the Panel strongly believes that
inimally invasive breast biopsy should be performed

efore definitive treatment in every possible case.
Several strategies help reduce the number of women

ho require return to the operating room for reexcision
r mastectomy. These include the use of intraoperative
ltrasonography to guide the initial resection and the
lacement of bracketing localization wires to define the

imits of the resection. New technologies may also lead
o more accurate resection of the neoplasm. These in-
lude preoperative lesion mapping with MRI and ultra-
onography, and more sophisticated localization devices
laced immediately before operation.

entinel lymph node biopsy
he Panel strongly endorsed sentinel lymph node (SLN)
iopsy as the preferred method of pathologic axillary
odal staging for clinically node-negative, image-
etected breast cancers. Although there are no longterm
utcomes results yet from randomized trials (such as the
ational Surgical Adjuvant Breast and Bowel Project

NSABP] B-32, the ACOSOG Z-0010, and the Milan
rial), comparing SLN biopsy to conventional level I–II
xillary dissection as the initial pathologic axillary stag-
ng procedure and there are no data comparing these two
rocedures as treatment for patients with negative
odes, there is a substantial body of evidence to indicate
hat SLN biopsy can be performed accurately, that this
eflects the true status of the axillary nodes, and is asso-
iated with considerably less morbidity than axillary
issection.
Sentinel lymph node biopsy has the advantage of

dentifying, for the pathologist, nodes most likely to
arbor metastases. This allows a more focused and in-
ensive analysis, using multiple serial sections and, under
ome circumstances, immunohistochemistry.

Pathology laboratories should have an established proto-
ol for SLN evaluation. Intraoperative evaluation of senti-
el nodes, although not completely able to detect minimal
olume metastases, allows performance of completion ax-
llary dissection at the same operative session for the major-
ty of patients, provided that the physician and patient have

greed ahead of time that this will be done in the event of a
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ositive intraoperative assessment.The plan of action when
SLN cannot be identified should also be discussed with

he patient preoperatively.
The sentinel node should be examined intraopera-

ively using imprint cytology (touch preparation) or fro-
en section if a concurrent axillary dissection is planned
nd predicated on this finding. In the hands of experi-
nced pathologists, touch preparations are preferred be-
ause they are as likely to sample small metastases as are
rozen sections, but the touch preparations consume less
odal tissue.
The surgeons on the Panel strongly agreed about per-

orming intraoperative evaluation of the sentinel node to
educe the need for a second operative procedure and, in
articular, when return to the axilla at a later date might
rove extremely difficult, for example, after an immedi-
te latissimus dorsi flap reconstruction or immediate re-
onstruction with a free flap using blood vessels in the
xilla. Overall, the Panel thought that handling of the
entinel node must be left to the discretion of the sur-
eon and pathologist, and that they must use the tech-
iques they are comfortable with and that are appropri-
te for each individual patient.

Patients should be made aware of the possibility of a
alse-negative result with SLN biopsy. In the Panel’s
iew, this risk is outweighed by SLN biopsy’s established
taging accuracy and reduced morbidity. Evidence indi-
ates that surgeon experience improves the results of
LN biopsy. Adequate training and patient volume are
equired for surgeons offering SLN biopsy.

The plan of action when SLN metastasis is identified
uring the procedure should be discussed with the pa-
ient preoperatively. Completion axillary dissection
hould be performed routinely for most patients whose
etastases are identified intraoperatively, except for

hose on clinical trials studying this issue. The routine
se of cytokeratin immunohistochemistry for detection
f minimal-volume SLN metastases (micrometastases or
solated tumor cells) should be discouraged until the
esults of prospective trials are available to determine
heir prognostic significance.

The significance of minimally involved (0.2 mm or
maller) axillary nodes is unresolved as to whether addi-
ional axillary treatment, systemic treatment, or both are
ndicated. The Panel agreed that currently, such findings
hould not by themselves be used to upstage the patient
r to justify giving local, regional, or systemic therapy.

he potential value of completion lymphadenectomy, t
nder this circumstance, with respect to improved stag-
ng, local-regional control, and selection of subsequent
herapy is unknown, but must be weighed against the
ncreased morbidity. The majority of the Panel members
oncurred that completion dissection is not currently
outinely indicated for patients with such minimal SLN
nvolvement, although there was some disagreement on
his point.

Whether axillary dissection can or should be avoided
or patients with SLN metastases larger than 0.2 mm
iscovered on permanent hematoxylin and eosin stained
icroscopic sections is controversial. Current evidence

s insufficient to identify specific subgroups of patients
aving a very low risk of residual nodal metastases (eg,

ess than 5% to 10%), but estimates can be made using
he Memorial Sloan-Kettering Web site, www.nomograms.
rg. Available data about the risk of additional nodal me-
astases when the SLN is found to harbor metastases should
e discussed with each patient. Options for these patients
nclude performing completion axillary dissection, giving
xillary radiotherapy, or giving no additional specific axil-
ary treatment.

These approaches (completion axillary dissection,
iving axillary radiotherapy, or no additional specific
xillary treatment) have different implications as to the
ccepted goals of axillary therapy (to determine progno-
is, to achieve regional nodal control, and to make deci-
ions about systemic therapy) and as to the potential goal
f improving survival. Evidence is currently insufficient
o determine whether completion axillary dissection is
referable to the two other approaches, but it is the
istoric “gold standard” against which the other modal-

ties should be measured. Unfortunately, data to deter-
ine which of these approaches is best will not be avail-

ble in the near future because the American College of
urgeons Oncology Group Z0011 trial closed early be-
ause of inadequate accrual (Z0011 randomized sentinel
ode positive patients to completion dissection versus
bservation). It is currently unclear if sufficient numbers
f patients were accrued on trial Z0011 to detect differ-
nces between groups. Fortunately, European trials com-
aring these alternatives are in progress.
Considering the current lack of objective data, the

anel believed that decisions about what to do after a
ositive SLN biopsy must be made in the context of the
verall treatment plan. Currently, completion axillary
issection should be offered to most patients with me-

astases greater than 0.2 mm. Patients who choose to

http://www.nomograms.org
http://www.nomograms.org
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mit completion axillary lymph node dissection after
he finding of a positive sentinel node should be in-
ormed of the potential increased risk of axillary nodal
ecurrence and its consequences and other options for
reatment, such as radiation therapy.

reatment of ductal carcinoma in situ
iagnosis and treatment of DCIS will generally be based

n the results of a minimally invasive breast biopsy,
hich must be integrated with all imaging information
efore a final therapeutic decision is made.

The Panel agreed that invasive cancers likely develop
rom in situ carcinomas and that all DCIS lesions have
he potential to develop into invasive cancer, although in
ome patients, this may take many years, exceeding in
ome cases the life expectancy of the patient.

Randomized trials have shown that radiation therapy
fter lesion excision for DCIS substantially reduces local
ailure for patients with tumor-free margins, but radia-
ion therapy does not produce a survival benefit. Single-
nstitution studies suggest that for some patients, the
bsolute benefits of radiation therapy in reducing local
ailure rates may be so small that omitting radiation
herapy is acceptable to the patient. Such favorable sub-
roups likely include older individuals with smaller,
idely excised DCIS lesions of low- and intermediate-
rade histology. Recently completed and ongoing trials
n North America and Europe are attempting to evaluate
hether such results can be replicated in a multiinstitu-

ional setting. Currently, however, there are no data from
andomized trials to confidently determine which com-
inations of patient age, margin status, tumor size, and
istologic features will result in an “acceptable” risk of

ocal failure (ie, 10% or less at 10 years) for patients with
CIS treated without radiation therapy.
Hormonal therapy did not reduce the risk of local failure

n patients with DCIS treated with lumpectomy without
adiation therapy in the single randomized trial to date
xamining this topic (United Kingdom, Australia, and
ew Zealand Trial). This trial and the B-24 trial (NSABP)
ad conflicting results about the impact of tamoxifen on

ocal failure rates in patients treated with lumpectomy and
adiotherapy.The reduction in local failure rate for patients
reated with tamoxifen in the B-24 trial was limited to
atients with estrogen receptor positive DCIS.

Although tamoxifen reduces the risk of developing new
ontralateral breast cancers in patients with DCIS, neither

he United Kingdom, Australia, or New Zealand trial nor s
he NSABP B-24 trial showed any survival benefit from
amoxifen. Likewise, the role of tamoxifen for contralateral
reast cancer risk reduction in patients who undergo ipsi-

ateral mastectomy for DCIS remains controversial. Ta-
oxifen may cause side effects that are life-altering (eg,
enopausal symptoms, hot flashes, vaginal discharge) and

ife threatening (eg, increased incidence of endometrial
ancer, thrombosis, and pulmonary embolus), particularly
n older individuals. A risk-benefit analysis should be per-
ormed on an individual patient basis to assess the appro-
riateness of tamoxifen therapy.

There is evidence that the benefit of tamoxifen is con-
ined to patients with hormone receptor-positive DCIS.
or low-risk lesions that are widely excised, the benefit
ay be very small and could be outweighed by the risks,

specially in older women who have a higher frequency
f tamoxifen-related morbidities. Aromatase inhibitors
re currently being evaluated as an alternative to tamox-
fen for adjuvant therapy of DCIS in postmenopausal
omen.
Because DCIS, by definition, does not metastasize to

egional lymph nodes, SLN biopsy generally has no role in
he staging of DCIS. But because the diagnosis of DCIS is
ost commonly made using minimally invasive breast bi-

psy techniques, the possibility of finding an invasive can-
er in some patients at the time of definitive surgery must
e considered. In light of this, the Panel supported SLN
iopsy in patients with DCIS who will undergo mastec-
omy because the morbidity of the procedure is low and
ecause SLN biopsy cannot be performed later if occult
nvasive cancer is identified in the mastectomy specimen.
n addition, for patients contemplating breast conserving
urgery, SLN biopsy may be considered for any patient
ith DCIS when there is a reasonable probability of find-

ng invasion on final pathologic examination. Such lesions
nclude those that are palpable, lesions with equivocal mi-
roinvasion on core biopsy, and those larger than 4 cm in
adiographic extent. An alternative approach for such pa-
ients is to excise the lesion initially, with SLN biopsy to be
erformed at a later date for the small percentage of patients
ho are found to have occult invasive cancer.

reatment of invasive cancers with lumpectomy
ithout radiation therapy
urrently available evidence, including recently pub-

ished results from randomized trials in North America
nd Europe, suggests that for some patients with inva-

ive cancer treated with hormonal therapy, the absolute
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enefits of radiation therapy in reducing local recurrence
fter excision might be quite small. So it may be accept-
ble to omit radiation therapy in some of these patients.
lthough we do not yet know the optimal parameters of

election for such an approach, favorable subgroups may
nclude older individuals, those with smaller, hormon-
lly sensitive cancers of low- and intermediate-grade his-
ology, and those with wide tumor-free margins. Hor-
onal therapy cannot, however, remedy the effects of

nappropriate patient selection or inadequate surgery.
Recent trials in patients with T1 cancer with negative

xillary nodes that show a lower risk of local failure after
xcision plus tamoxifen do not show that the addition of
adiation therapy improved breast cancer specific or
verall survival (eg, the Ontario-British Columbia trial,
ancer and Leukemia Group B trial 9394). But these

rials have insufficient followup to determine whether or
ow much radiation therapy might improve longterm
utcomes.

Longterm radiotherapy data are available from the
000 Oxford metaanalysis, but they do not reflect the
mage-detected patient population that we are discuss-
ng here. They were accrued at a time when most pa-
ients presented with palpable and generally node-
ositive breast cancers. For patients with a high risk of

ocal failure after excision alone (eg, 30% or more), es-
ecially those with positive nodes, the metaanalysis re-
ealed that adding radiation therapy improves breast
ancer specific survival.

ccelerated partial-breast irradiation
ccelerated partial breast irradiation (APBI) is an ap-
roach that may allow more patients to undergo breast
onserving therapy more quickly, at lower cost, and with
ess risk of longterm complications. Several nonrandom-
zed studies using interstitial implantation had excellent
-year results in preventing ipsilateral breast tumor re-
urrences, but they contained only small numbers of
ighly selected patients with invasive cancer. The Amer-

can Society of Breast Surgeons has completed accrual of
ore than 1,500 patients to a registration study of APBI

using a balloon catheter delivery system) in selected
atients at low risk for local recurrence. Early findings
emonstrate that the approach is safe and well tolerated,
ut longterm recurrences and cosmetic results are not
et available. There are no published data on the results
f APBI for patients with DCIS, although such patients

re being evaluated in current trials. p
There are no data yet from contemporary randomized
rials comparing APBI with whole-breast radiation ther-
py. Such trials are currently underway (for example, the
ecently opened NSABP B-39/RTOG 0413 trial in
orth America). At this time, patients and physicians

re best served when APBI is performed as part of a
linical trial.

ncoplastic surgery
ncoplastic surgery combines sound oncologic surgical

rinciples with plastic surgical techniques. Breast surgi-
al fellowships should be encouraged to include training
n oncoplastic techniques. Coordination of the surgical
ncologist and plastic surgeon is encouraged and may
elp to avoid poor cosmetic results after wide excision.
n addition, oncoplastic surgery may increase the num-
er of women who can be treated with breast conserving
urgery by allowing surgeons to perform larger breast
xcisions with negative margins and acceptable cosmetic
esults. In cases where mastectomy is indicated, the
anel recommended that immediate breast reconstruc-
ion be available.

inimally invasive breast surgery
he Panel was intrigued by the possibility of performing
inimally invasive breast cancer therapy using either per-

utaneous internal resection to completely remove the tu-
or or interstitial ablative therapy that destroys the carci-

oma without the need for resection. Tools for complete
ercutaneous removal are being developed. Techniques of
nterstitial ablative therapy currently under investigation
nclude laser interstitial therapy, radiofrequency, high-
requency focused ultrasonography, cryoablation, and mi-
rowaves. One or more of these investigational approaches
ay, in time, become effective alternatives to conventional

pen excision. An important challenge for this approach is
ow best to determine whether residual disease remains in
he breast after ablation. Imaging techniques, such as MRI,
ay help achieve this goal. For now, such approaches re-
ain investigational and use of these modalities is discour-

ged outside the context of clinical trials.

ystemic adjuvant therapy for image-detected
nvasive breast cancer
atients should undergo careful history and physical ex-
mination after diagnosis of image-detected invasive
reast cancer. It is reasonable to obtain a chest x-ray,
omplete blood count, and liver function tests to assess

atients for comorbidities that may affect their manage-
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ent. CT or radionuclide bone scans should not be
erformed for asymptomatic clinically node-negative
atients because benefits are outweighed by the risk of
alse-positive results and a low yield of true-positive
esults.

Decisions about the use of systemic adjuvant therapy
or patients with image-detected invasive cancer should
e based on the projected risks of recurrence and death
nd the risk reduction afforded by specific therapies,
alanced against the short- and longterm toxicities of
herapy (eg, cardiomyopathy). Patients are best coun-
eled about these treatment options when absolute risk
eduction is discussed and compared with risk reduc-
ions presented in relative terms.

A number of sources available to physicians and pa-
ients through the Internet may be very valuable in help-
ng make such assessment. Estimates of recurrence and

ortality risk and the associated benefits of adjuvant
herapy based on patient and tumor characteristics are
vailable at the Web site, www.adjuvantonline.com.
uidelines for systemic therapy can be accessed at,
ww.nccn.org.
Hormonal therapy should be considered for all pa-

ients whose risk is sufficient to warrant intervention
nd who have estrogen receptor- or progesterone
eceptor- positive cancers: tamoxifen for patients of any
ge and aromatase inhibitors, either after or instead of
amoxifen, for postmenopausal patients. Regardless of
he agents used, hormonal therapy should be given for at
east 5 years.

Chemotherapy is recommended for patients with
ormone receptor-negative tumors, and higher-risk hor-
one receptor-positive patients whose risk is sufficient

o warrant intervention. Regimens should include both
n anthracycline and taxane for patients with higher-risk
esions and a good performance status. Studies currently
re open that are designed to determine an optimal reg-
men. The benefit of chemotherapy in addition to hor-

onal therapy for women over 60 years of age with
ormone-responsive cancer, or for those over 70 years of
ge with any cancer, is unclear. Other competing causes
f mortality should be considered when making treat-
ent decisions, particularly for this latter group. Sys-

emic therapy may not be of benefit for patients with
ery low-risk lesions (such as tumors of low histologic
rade smaller than 1 cm). For such patients, a reasonable
ption may be to omit systemic therapy.
The integration of biologic therapy targeting HER2 a
trastuzumab) into the adjuvant setting is the subject of
ctive ongoing clinical investigation. In April 2005, two
hase III trials of adjuvant trastuzumab were stopped
arly after a preliminary joint interim analysis demon-
trated an improvement in the primary end point of
isease-free survival and in the secondary end point of
verall survival for the group receiving trastuzumab. The
rials, conducted by the NSABP and the Intergroup,
ompared trastuzumab plus chemotherapy with chemo-
herapy alone as adjuvant therapy for women with non-
etastatic, stage II and III, HER2 positive breast cancer.
ore detailed data on the nature of the benefits and side

ffects are awaited.
Recent studies have shown that multigene expression

nalysis of either fresh-frozen tissue or paraffin-embedded
issue is potentially useful for classifying breast cancers, pre-
icting response to chemotherapy, and assessing prognosis.
ut there are many technical issues and uncertainties about

his approach. For example, microarray gene expression
nalysis traditionally requires mRNA extracted from fresh-
rozen tumor tissue, the process is not yet standardized,
here are numerous competing platforms, and it is expen-
ive. It is not yet clear how much additional information is
iven by such assays, compared with more widely available
r less expensive measures, such as proliferative indices or
itotic rate. Nevertheless, the Panel is optimistic about this

pproach and strongly supports more research and valida-
ion of these techniques.

conomic issues
echnologic innovations, improved skills of the profes-
ionals, and better understanding of the natural history
f the disease have resulted in marked improvement in
isease-free survival for the average woman with breast
ancer. Continued improvement in outcomes, however,
s threatened by inadequate reimbursement for critical
ortions of diagnosis and treatment.
Reimbursement rates for screening mammography,

hich is clearly responsible for improvements in breast can-
er survival, are so inadequate that for many radiology
roups in the US, the procedure results in a financial loss.
he Panel expressed concern that the availability of high
uality diagnostic imaging may be challenging to support
ith current rates of reimbursement.
Image-guided percutaneous breast biopsies are less in-

asive, less traumatic, less disfiguring, and less costly
han open surgical biopsies. Reimbursement should be

dequate to make these options widely available.

http://www.adjuvantonline.com
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Evaluation of specimens from minimally invasive
reast biopsies, excision specimens of screen-detected

esions, and sentinel nodes requires careful mammo-
raphic and pathologic correlation, histologic evalua-
ion of multiple sections, and on occasion, immunohisto-
hemical evaluation, yet, such time-consuming, inten-
ive work is compensated at the same rate as many far less
omplicated procedures. Such inadequacies must be rec-
ified to ensure that the gains achieved in breast cancer
urvival during the last quarter century can be expanded.

In conclusion, the last half of the 20th century saw the
evelopment of several revolutionary innovations in
reast cancer care. Foremost among these was the devel-
pment of mammography as both a screening tool and a
iagnostic tool. Mammography markedly reduced the
ize and stage at which breast cancers were detected and
ccelerated efforts at breast conservation.

In the 4-year interval since our first Consensus Con-
erence, both ultrasonography and MRI have become
ore widely available and accepted. MRI has been

hown to have great potential for determining the extent
nd focality of malignant disease within the breast and as
screening modality in high-risk populations.
Two additional recent innovations, percutaneous
inimally invasive breast biopsy for diagnosis, and the

ubstitution of SLN biopsy for a standard level 1 and 2
xillary dissection, were discussed as promising innova-
ions at our first Consensus Conference. During the
nterval, minimally invasive breast biopsy has been rec-
gnized as the optimal diagnostic procedure for image-
etected breast cancer; and SNL has become the pre-
erred approach for axillary evaluation of an image-
etected breast cancer. Both have resulted in marked
eductions in the cost of treatment and have spared
any women from an unnecessary open surgical biopsy

nd the potential morbidity of an axillary dissection.
A continuing reevaluation of treatment modalities

merged from the current Consensus Conference, which
ecognized the utility of pathologic subset analysis. These
ata may be used to select patients who are at an extremely

ow risk of recurrence. Many of these women can be spared
djuvant radiation therapy, chemotherapy, or hormonal
herapy.

Innovations in treatment, including the use of onco-
lastic techniques to preserve cosmesis, although still
chieving an adequate resection and accelerated partial
reast irradiation, have become more available and can

nhance results for an individual patient. p
The use of molecular signatures to define the risk of
istant recurrence or the likely response to a chemother-
peutic regimen for an individual patient has recently
merged. New developments in this area are eagerly
waited but will require rigorous comparison with con-
entional, and, currently, far less expensive prognostic
ndicators. The summary effect of all of these innova-
ions has been to provide more focused and more effec-
ive care with a reduced risk of morbidity and mortality
or breast cancer patients.

Advances in outcomes will depend on optimally using
xisting methods and systematically investigating new
iagnostic and treatment modalities. Increased physi-
ian and patient participation in clinical trials and pro-
pective studies is strongly recommended by the Panel
nd will greatly accelerate the advancement of breast
ancer diagnosis and treatment.

ppendix
ow this document was written
t the conclusion of the conference, a small group (the
riting Committee) met for three hours and drafted an

verview document. A professional science writer lis-
ened to the entire conference and took copious notes.
he took the overview and pasted within appropriate
ections hundreds of comments, that were made during
he consensus conference. Three of us (MJS, MDL, and
R) then edited the entire document and divided it into

hree main sections (imaging, pathology, and treat-
ent). The participants were divided into three sub-

ommittees: imagers, pathologists, and clinicians, con-
isting of medical, surgical, and radiation oncologists.
he sections were then e-mailed to one reviewer at a

ime. Pathologists reviewed the pathology section, imag-
rs reviewed the imaging section, and clinicians reviewed
he treatment section. Each review was then returned to
he editorial center at the University of Southern Cali-
ornia, and the suggestions were incorporated into the
ocument if appropriate. Once each section had been
eviewed by every member of the appropriate subcom-
ittee, the completed section was then reviewed by the

ntire subcommittee and reedited. This took multiple
rafts and revisions. Once all sections were accepted by
heir subcommittees, the entire document was assem-
led and reviewed by all participants. Changes were cir-
ulated among the entire group and after many revi-
ions, the document was accepted. The entire editing

rocess took just under 4 months. The Journal of the
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merican College of Surgeons made no changes, other
han minor editing.

The conference was attended by senior representa-
ives from the Journal of the American College of Surgeons
nd from the Department of Continuing Education,
eck School of Medicine, University of Southern
alifornia.

he 2005 Consensus Committee Panel
hair: Melvin J Silverstein, MD, FACS, Professor of
urgery, Director, Harold E and Henrietta C Lee Breast
enter, USC/Norris Comprehensive Cancer Center,
eck School of Medicine, University of Southern Cali-

ornia, Los Angeles, CA, Chief, Breast Service, USC/Los
ngeles County Medical Center, Los Angeles, CA.
Immediate postconference editors: Michael D Lagios,
D, Medical Director, Breast Cancer Consultation Ser-

ice, St. Mary’s Hospital and Medical Center, San Fran-
isco, CA; Abram Recht, MD, Professor of Radiation
ncology, Harvard Medical School, Deputy Chief, De-

artment of Radiation Oncology, Beth Israel Deaconess
edical Center, Boston, MA.
Consensus Committee: D Craig Allred, MD, Profes-

or of Pathology, Director of Breast Pathology, Baylor
ollege of Medicine, Houston, TX; Steven E Harms,
D, FACR, The Breast Center of Northwest Arkansas,

ayetteville, AR, Clinical Professor, Department of Ra-
iology, University of Arkansas for Medical Sciences,
ittle Rock, AR; Roland Holland, MD, PhD, Professor
f Pathology, National Expert and Training Centre for
reast Cancer Screening, University Medical Center St
adboud, Radboud University Nijmegen, The Nether-

ands; Dennis R Holmes, MD, Assistant Professor of
linical Surgery, Director of New Technology Develop-
ent, University of Southern California, Los Angeles,
A; Lorie L Hughes, MD, Radiation Oncologist, Well-
tar Kennestone Hospital, Marietta, GA, and The Hope
enter, Cartersville, GA, and Clinical Associate Profes-

or, Winship Cancer Center, Emory University School
f Medicine, Atlanta, GA; Roger J Jackman, MD, Ad-
unct Clinical Professor Emeritus in Radiology, Stanford
niversity Medical Center; Palo Alto Medical Clinic/
oundation, Palo Alto, CA; Thomas B Julian, MD,
ACS, Associate Professor of Human Oncology, Drexel
niversity College of Medicine, Associate Director, Al-
egheny Breast Center, Allegheny General Hospital, As-
ociate Director, National Surgical Adjuvant Breast and
owel Project, Pittsburgh, PA; Henry M Kuerer, MD,
hD, FACS, Associate Professor of Surgery, Director,
reast Surgical Oncology Training Program, The Uni-
ersity of Texas MD Anderson Cancer Center, Houston,
X; Helen C Mabry, MD, John Wayne Cancer Center,
anta Monica, CA; David R McCready, MD, MSc,
ACS, Professor of Surgery, Gattuso Chair in Breast
urgical Oncology, University of Toronto, Princess Mar-
aret Hospital, Toronto, Ontario, Canada; Kelly M Mc-
asters, MD, PhD, FAC, Sam and Lolita Weakley Pro-

essor and Chairman, Department of Surgery,
niversity of Louisville School of Medicine, Louisville,
Y; David L Page, MD, Professor of Pathology, Vander-
ilt University Medical School, Nashville, TN; Steve H.
arker, MD, Sally Jobe Breast Centre, Englewood, CO;
elen A Pass, MD, Director, Comprehensive Breast
are Center, William Beaumont Hospital, Royal Oak,
I; Mark Pegram, MD, Associate Professor of Medi-

ine, Director of Women’s Cancer Program, Jonsson
omprehensive Cancer Center, UCLA School of Med-

cine, Los Angeles, CA; Eva Rubin, MD, Montgomery
adiology Associates, Montgomery, AL; A. Thomas
tavros, MD, Sally Jobe Breast Cancer Centre and Ra-
iology Imaging Associates, Englewood, CO; Debasish
ripathy, MD, Professor of Internal Medicine, Director,
omen/UT Southwestern Breast Cancer Research Pro-
ram, University of Texas Southwestern Medical Center,
allas, TX; Frank A Vicini, MD, Director, Cancer Cen-

er, William Beaumont Hospital, Royal Oak, MI; Clin-
cal Associate Professor, Department of Radiation On-
ology, University of Michigan Medical School, Ann
rbor, MI; Pat W Whitworth, MD, Director, Nashville
reast Center, Associate Clinical Professor, Department
f Surgery, Vanderbilt University Medical School, Nash-
ille, TN.
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