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than 4.2 mm was 80% sensitive and 80% specific for
malignancy [18]. If the cutoff was lowered to 2.3 mm, the
sensitivity increased to 95%, but specificity dropped to
44% [18]. Vassallo described that ditfuse cortical thicken-
ing was associated with malignancy in 47% of cases [10}.
Duchesne found cortical thickening of >2 mm in 35% of all
pathological nodes, and when present, a cortex of >2 mm
was associated with malignancy in 30% and benignity in
70% [16]. A lobulated cortex is reported to be found in
approximately 20% of malignantly involved nodes and is
associated with malignancy in between 53 and 73% of
patients [16, 17].

The variable accuracy of such findings, however, makes
each morphological features, either alone or in combina-
tion, nsufficiently reliable to assist in the decision as to
whether an individual patient should be advised to proceed
straight to ALND or undergo SLN biopsy. Any preoper-
ative staging therefore requires needle biopsy to substanti-
ate subsequent clinical decision making,

Comparisen of published axillary lymph node biopsy
performance data is presented in Table 5. The majority of
publications on axillary node biopsy have nsed FNAC, and
a wide range of sensitivities have been reported (21%—
94%). Although FNAC was included in this study, the
results were disappointing, especially the very high
inadequate rate that does not match most other published
series. The most likely reason for this is that FNAC on
breast lesions has not been practised routinely in our
institution since 1994 when CB replaced FNAC. None of
the radiologists therefore has any recent experience in
ENAC outside of this study, which was also why necedle
washings rather than smears were used for specimen
preparation. Our experience in CB and the very encoura-
ging results in breast diagnosis compared with FNAC [19,
20] made us wish to evaluate CB accuracy in staging the
axilla. We modelled our series on the Nottingham trial of
axillary CB [12], which biopsied 48 (29%) of 166 patients
using one or two passes with a 14G needle. Their criteria
for node biopsy were morphologically abnormal nodes
with cortices greater than 2 mm in diameter and a LS:TS
greater than 2. Overall sensitivity for detecting lymph node
metastasis was 42%. The rationale for our study was to see
whether submitting a greater proportion of patients fo
biopsy would result in improved sensitivity. In our series
87% of patients were biopsied, but the sensitivity for
detecting lymph node metastasis only increased to 53%
(95% confidence interval 41 to 65). This modest increment
in sensitivity when compared with the Nottingham trial
was only achieved by the addition of substantial mumbers
of negative biopsies. This may be partly explained by
inadequate sampling of the affected node or possibly by
biopsy of a node other than the SLN. A separate
pathological review of the SL.Ns is this series is currently
underway to see how many exhibit evidence of recent
previous CB, which may reveal how often the actual SLN
is being sampled during percutancous biopsy. 1t is therefore

disappointing to report that this aggressive biopsy ap-
proach does not appear to have resulted in a commensurate
improvement in sensitivity.

Who then should be biopsied, and is node morphology
important in guiding more intelligent biopsy? In this series,
if the Iymph node is morphologically normal on US, then
malignancy is subsequently found in 36% of cases.
However, CB of these nodes diagnosed malignancy in
only 3 of 25 (12%). Until data correlating axillary node
biopsy to targeting of the SLN are available, there seems
little justification in trying to improve sensitivity of axillary
lymph node biopsy by increasing the numbers of passes or
the needle gauge. More intelligent targeting of the SLN is
clearly required, and experimental work using radionuclide
isotope [21] or US contrast agents [22] to aid identification
of the SLN shows promise. Suga et al. have shown that
injecting rtra-parenchymal contrast can delineate sentinel
nodes on computed tomography [23]. However, if biopsy
of morphologically normal nodes is unrewarding at
present, what criteria should the radiologist use to identify
and biopsy the nodes? From the present series, and other
published reports, it would seem reasonable to biopsy those
nodes that are: greater than 10 mm in maximum transverse
dimension, or have a cortex that is 4 mm or greater in
thickness, have a uni- or multi-lobulated cortical margin, or
have an absent hilum.

The entry criteria in this study were initially restricted to
patients with larger tumours and then only to patients with
smaller tumours of higher grade to focus resources on a
population with a reasonable expectation of nodal
involvement. The background level of nodal involvement
in any study population will clearly affect the sensitivity
achieved. Table 5 shows that the highest needle biopsy
sensitivities are achieved in trials with high likelihood of
metastatic disease. For CB, Topal’s series had a high (85%)
level of nodal metastasis and a 91% sensitivity [24]. For
FNAC, Duchesne’s series had a 78% level of lymph node
metastasis and a 94% sensitivity [16]. It is likely, therefore,
that the sensitivity for detecting lymph node metastases
would drop if our entry criteria had included patients with
nvasive tumours of any size.

No major complications have been reported in any of the
series reviewed in this paper. As far ag we are aware, there
has not been a single report of axillary vascular damage
from an axillary node biopsy. There have also been no
reports of lymph node needle biopsy adversely affecting
subsequent SLN biopsy, although published numbers of
CB, which might be expected to have a greater affect on
lymphatic drainage of axillary nodes than FNAC, are
currently extremely small. The SLN of one patient in this
series could not be identified at the time of surgery, which
was attributed to a post-needle biopsy haematoma. As
stated above, this has not been previously reported in the
literature, although it should also be taken into considera-
tion that there is a technical failure rate for SLN biopsy,
without prior needle biopsy, of between 1 and 4% [25, 26].
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Table 5 Comparison of published performance statistics of ultrasound-guided axillary lymph node biopsy

Reference  This Topal et Damera This Duchesne Bonnema van- de Duerloo Krishnamurthy Sapino K-
study  al etal. study etal et al. Rijk Kanter et al. et al. etal. Boumeester
: et al. et al. et al.
Reference - 24 12 - 16 14 11 15 i8 28 i3 27
no.
Date 2008 2005 2003 2008 - 2005 1997 2005 1999 2003 2002 2003 2003
Biopsy CB CB CB FNAC FNAC FNAC FNAC FNAC FNAC FNAC FNAC FNAC
method
Number of 139 39.0 166 89 40 150 726 185 268 103 298 183
patients
Lymph node 33% 85.0% 39% 55% 78% 41% 31% 47% 45% T7% 3% 46%
positivity '
of study
population
Nodes 134 39 103 85 100% 93 (62%) NS 69 93 103 NS 183 (100%)
identified on (96%) (100%) (62%) (96%) GB7%) (35%)
ultrasound
Number of 121 39 48 89 100% 54% 176 69 66 103 95 183 (100%)
biopsies (87%) (100%) (29%) (100%) (24%) (37%) (25%) (32%)
Needle 16 16.0 14 21/22 18 21 21722 21 NS 20/21 22 21
gauge
Average 2.9 2.0 2 1 NS NS NS NS NS 2.0 NS NS
number
passes :
Inadequate 4.1% 0.0 NS 53% NS NS NS NS 11% 0% 11%  27%
rate
% of all 53% 91.0% 42% 31% 94% 63% 21% 36% 31% 50% 56%  44%
metastatic ‘
nodes
diagnosed
on biopsy .
% of macro- 623% NS NS 38% NS NS NS NS  41% NS NS NS
metastatic
nodes diag-
nosed on
biopsy
% of micro- 8.3% NS NS % NS NS NS NS 3% NS NS NS
metastatic
nodes diag-
nosed on
“biopsy

NS = not specified

Two published series have recorded false-positive results
when using FNAC. Kuenen-Boumeester et al. had 3 cases
in a series of 183 patients, and Van-Rijk et al. reported 1
false-positive FNAC in their study of 726 patients [11, 27].
To date, there has not been a single reported case of a false-
positive CB from an axillary lymph node in a patient with
invasive breast cancer.

Axillary lymph node US and biopsy have enabled the
detection of 53% of patients with metastases in this series

and cbviates the need to perform initial SLN biopsy in such
patients. However, a SLN biopsy is still required in patients
with benign lymph node core biopsy. This study shows that
lymph node US morphology is important when deciding
whether and which node should be biopsied. We would
suggest biopsy of those nodes that are: greater than 10 mm
In maximum transverse dimension, or have a cortex that is
4 mm or greater in thickness, have a uni- or multi-lobulated
cortical margin, or an absent hilum, More sophisticated
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techniques are required to enable the SLN to be identified
and biopsied under image guidance, which will provide a
further improvement in preoperative diagnostic sensitivity
for patients with axillary lymph node metastases.
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In 2001 and 2005, a conference panel co_mpri_s_ccl of an
inrerdisciplindty group of physicians spegializing inthe dix
agnosis and freatment of bcast disedse e vo-discuss their
expetiences with image-detected breast cancer and draft4
report: detailing points of ‘consensus.** A third; similar
group (composed ofapproximately 50% of the membersof
the firstand second groupsand: 50% new-attendees) metin
June 2009 to reassess some of the issues debated by the
earlier panels, discuss the available evidence and implica-
tions of new and ongoing investigations, and develop cus-
rent recommendations for diagnosis and treatment of
image-detected breast cancers. Consensus was reached by

on these topics. Limited references are given, mainly to
point the reader to guidelines and standards created by
other groups. %,

Some modes of diagnagi's,:g%?& treatment discussed by the
Panel are widely used%i‘»’z'i’”ﬁ[;%%;ommunity; others ate consid-
ered investigational, ¥ whgﬁondusions of the panelists rep-
resent the resulut;ﬁf f thigit own research, clinical experiences,
familiarity wit‘}} d?fm, professional literature, and points of
conscnsug"‘a{{;iv'%ﬁ at through conference discussion. They
shoulci’a{{;%fﬁa{%é@gnsidered inclusive of al] proper methods of
ca;g;é?ﬁg clifsive of other treatments reasonably directed av

i t;fﬁg}%;}g the same results or of interventions performed in

the Panel on a number of the challenging issues faced by ﬂ-ﬁ%ﬁh@%om‘i‘x‘: of clinical trials.

Ao

patients and physicians. All physicians who participated Jfi°

Rl

b,
U,

the conference are listed in the Appendix. %, ™ & IMAGING AND BIOPSY

. . . . Wit i
Five basic concepts arrived at during the 200 iﬁfgo’h;ge%
. Ly B
ence were reaffirmed in 2005 and were again ackgpted.
i 17l 2CGR

. " . . R b
These include describing disease using objegfivg measures,

i

such as size, grade, nodal status, biolog}?ﬁ, ot wrsiﬁ.etc; the
ability of screening mammography tcy;rdé}lc;cjgbreast cancer
mortality, at the price of requiring a g{;ﬁoﬂéf tests and pos-
sible overtreatment of some wé%ﬁen; the progressive nature
of breast cancer and the valwugo?”e;grly detection in widen-
ing treatment options andrm};@}fowflg outcomes; the highly
variable growth rate@q.ﬁi&iﬁheﬁbtypic evolution of breast
cancers; and the beneﬁé?ﬁ#’%aﬂy recognition and adequate
treatment of ductal carcthoma in situ (DCIS}). Other rele-
vant issues considered in the previous consensus confer-
ences were readdressed and revised o account for advances
and new information in the intervening 4 years. The re-

mainder of this article will present the Panel’s conclusions
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e performed on a regular basis, as shown in n
‘tandomized controlled trials; The Pancl suppotts the éur-
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General statement
‘The Panel uniformly agreed that the training, experience,

and expertisc of the radiologist interpreting a brease-

imaging examination are of paramount importance. Ir en--
dorsed continued subspecialization and regular continuing

medical education for any radiologist interpreting breast-

imaging studies.

There was extensive discussion regarding the portability
of digital breast-imaging examinations. The lack of stan-
dardized formatring is a universal frustration that can lead
to needless reperition-of examinations-and. even biopsies.
The: Panel encourages the rélevant accrediting bodies 1o
workwith vendorsito st ivies
performing breast-imag
images and:the software to Vi
ical facilicy fequesting. theni ac.a o
charge. '

final feée or at no

Mammography _
Masiniography curtendly remainsthe onlyimagingmodal-
jty thatis recommended for routs ceening for breast
cancer in'the géneral population. To-besneces

1SSk 1072-7545/09/$36.00
dol;10.1016/] Jameollsurg.2009.07.006
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Abbreviatlons and Acronyms

ADH = atypical ducral hyperplasia

AJCC = American Joint Committee on cancer
ALH = atypical lobular hyperplasia

ALND = axillary lymph node dissection

APBIL = accelerared partial breast irradiation

BI-RADIS = American College of Radiclogy Breasi-Imaging -
Reporting and Data System

DCIS = ductal carcinoma in situ

" MIBB = minimally invasive breast biopsy
SLN = sentincl lymph node
UICC = Intetnational Union Against Cancer.

rent recommendation of the American Cancer Society thar
women of average risk undergo screening mammography
on a yeatly basis, beginning at age 40. The upper age limit
“for undergoing screening mammography should be based
on comeorbidity.

Results of the Digital Mammography in Screening
- Tiial (DMIST) were published after the second consen-

in the cancer detection rate between analog and dzgm
mammography for the cohort as a whole. Howevery@i
ital mammography was superior to ﬁim—scrceliﬁ%ﬂﬂ?ﬁ #
mography in detection of breast cancer in c?r’f"d@*“’ﬁﬁ%—
groups: young women (age 49 years or youngeblz) , yomen
of any age with mammographically dq}.ﬂe reast tissue,
and pre- and perimenopausal women,, ¥ £ﬂj[ﬂﬁﬁas helped
justify the rapid deployment of digical's ammography,
which has lower spatial resoluﬁﬁga Bt higher contrast
resolution and a higher mgnfal t0~h01se ratio than analog
mammography. Digital ni2# ography also results in a
slightly lower rad1at10§} ose

Digital mammogrgghy !ﬁp%owdes other advantages that
cannot be matche@*byw%,paiog mammeography, such as re-
duced cost of archw“ﬁg, case of retrieval, and the ablhty to
transmit studies through electronic networks so that “soft
copies” can be read at remote reading sites. Digital mam-
mography currently has a 60% market penetrance and will
likely replace analog mammeography altogether in the com-
ing decade. However, lack of access to digital mammogra-
phy should not deter a woman from having screening
mammography services because screen-film (analog) mam-
mography is still a valuable life-saving technology.

Conventional digital or analog mammography is limired
by superimposition of normal breast parenchyma that can
both obscure an underlying malignancy and generate false
positive findings. Digital tomosynthesis, a cross-sectional
x-ray technique, minimizes the impact of overlapping
structures in the breast and should facilitate cancer detec-
tion. Clinical trials are currently underway to establish the

A

sus conference.” This study demonstrated no difference, ‘ff.

T

efficacy of tomosynthesis and define its role in future
practice.

Computer-aided detection

Mammeographic computer-aided detection has been shown to
improve the cancer detection rate in both screening and
diagnostic populations for experienced, novice, and part-
time mammographers. The Panel believed that computer-
aided detection might reasonably replace a “second reader”
in the screening setting. But it is critical that computer-
aided detection should serve only as a perceptual aid to the
radiologist; once a potential finding is visualized, the radi-
ologist must excrclsewhls’ pr her judgment to determine if

.
the finding is actignable,™

;;52

4
D:agnostmﬁglltra%o égraphy
Breast uh‘i:@so tiography is presently considered pnmanly a
dlagnd’sgc tﬁol It is most commonly used to characterize
lesighds, ‘itially detected through mammographic screen-
1rig 3%&{3[ cvaluate patients who present with clinical find-
s,’such as a palpable mass. The goal of diagnostic breast

%trasonography should be to make the overall imaging

“, assessment more specific, helping to guide further care (e,

additional imaging followup or immediate biopsy). The
American College of Radiology Breast-Imaging Reporting
and Data System (BI-RADS) risk assessment categories
should be used.

In the setting of a suspicious lesion, the ipsilateral
breast should be scanned sufficiently to determine the
extent of the index lesion and to assess for any satellite ot
synchronous lesions. Ultrasonography of the ipsilateral
axilla should be performed for all suspicious or biopsy-
proven invasive lesions to assess for morphologically ab-
normal nodes. If an abnormal node is detected, confir-
marion of malignant involvement by ultrasound-guided
cote biopsy or fine-needle aspiration biopsy will allow
the surgeon to proceed directly to axillary dissection
rather than sentinel node biopsy. Radiologic marker
placemenct at the time of ultrasound-guided axillary
node biopsy may facilitate subsequent confirmation of
proper node recovery.

Screening ultrasonography -

Routine screening with breast ultrasonography is not cur-
rently recommended. The American College of Radiology
Imaging Network (ACRIN) trial 6666 demonstrated that,
among a group of high-risk women with dense breast tis-
sue, the addition of screening ultrasonography to routine
screening mammography increased the detection of breast
cancer from 7.6 to 11.9 per 1,000.° Unfortunately, the
technology suffered from low specificity, with a high num-
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ber of false positive findings resulting in an excess of un-
necessary biopsies. A subset of intermediate risk patients
with dense breasts who do not meet recommended thresh-
olds for screening MRI might benefit from screening ultra-
sonography after they are made aware of the specificity
limitations.

This trial also showed that performing screening breast
ultrasonographic examinations was very time consuming
for radiologists, raising concerns about the feasibility of
widely implementing this approach. The efficacy of auto-
mated whole breast ultrasonography systems is currentdy
being studied. This technology may facilitate the acquisi-
tion of the examination sufficiently to overcome this

problem.

Diagnostic magnetic resonance imaging

The Panel spent a considerable amount of time discussing
the increasing use of and evolving data on the role of breast
MRI. Breast MRI has become a commonly used imaging
modality in the 4 years since the previous consensus meet-
ing. The Panel agreed that, in skilled hands and with the
use of MRI computer-aided detection software, breast;

ing lobular carcinoma who have difficult clinical and con-
ventional imaging examinations. MRI may also sometimes
give useful information regarding tumor extension to or
involvernent of the skin, nipple, deep fascia; and chest wall.

Insurance companies often require a positive histologic
diagnosis before approving the use of MRI Bu this policy
could adversely affect patient management because the bi-
opsy procedure itself may produce artifaces that can affect
accurate interpretation of the MRI. For patients with a
high probability of having malignancy (BI-RADS 4C and
5 lesions on mammography or ultrasound), prebiopsy
MRI can allow more accurate demonstration of disease
extent and facilitate motg effective biopsy procedures and
subsequent surgical planning. The Panel urges insurance
companies to apgfﬁéiﬁr‘@amm for these patients.

MRIis also/,,m;fﬁmpd in the postoperative settitng, where

. ALY . . . .

there is suspie on W significant residual disease, in patients
with newl%f?iag#’nosed adenocarcinoma in the axilla with an

occu%g,ﬁhmaﬂy, and in patients in whom there is 2 question
AR
of ¢

; il . e . .
ik recurrence after initial breast-conserving therapy.

(ﬁzbyéikgfﬁéy be beneficial in the surveillance of patients who
{?%Whéw undergone breast reconstruction.

MRI is often helpful in patients with a newly diagpo s, % MRI may be useful in cases where the mammographic,

breast cancer for: .
4, R
1. Defining the extent of the index lesion; f,asg,,,[,"?’l?é.,ﬁ)"??fﬁ'ﬂ

2. Determining whether additional foci of mdlignapr dis-
. ease are present clsewhere in the ipsilag&mgl bréast;

3. Assessing for axillary and regional még ases;

4, Pretreatment evaluadon of patitaﬁg{"’?",ﬁh newly diag-
nosed breast cancer who have f’a(fhx;gﬁt augmentation;

5. Assessing whether oceuit?coﬁtggfé{latcral malignant dis-
ease is present; y‘é%} ¥ '

6. Assessing chcmothcsap.gl%lr%,;,tcsponse and residual dis-
ease extent after Q%m’%mtlfiﬁerapy; and

7. Evaluaring residualidiééfse in patients with close or pos-

Sy

itive lumpectonty, margins.
i

In many practices, breast MRI appears to significanty
reduce the incidence of positive pathologic margins and
to aid in preoperative planning of breast-conserving
treatment. But in the randomized Comparative Effec-
tiveness of Magnetic Resonance Imaging in Breast Can-
cer (COMICE) trial, preoperative evaluation with MRI
was not associated with a reduction in the reoperation
rate. There is as yet no evidence from randomized trials
that performing MRI will reduce the risk of local recur-
rence in patients undergoing breast-conserving therapy
or improve survival. In some situations, performing
MRI may increase the mastectomy rate. But MRI can
also allow some patients who otherwise would have had
a mastectomy to undergo breast-conserving surgery.

MRI may be especially helpful in patients with infiltrat-

i ultrasonographic, and clinical findings are inconclusive

and no focal finding is apparent (eg, spontancous bloody
single-duct nipple discharge, silicone injections, subtle at-
chitectural distortions, etc}.

Screening magnetic resonance imaging

A number of international clinical trials support the use of
MRI as a screening modality for patients at high risk of
developing breast cancer. The Panel endorsed the American
Cancer Society guidelines regarding screening MRL” Ap-
‘propriate candidates include:

1. Women with a lifetime breast cancer risk of 20% to
25% or higher based on predictive models;

2. Those with BRCA 1 or 2 mutations or those having a
first-degree relative with a BRCA 1 or 2 mutation who
have not yet been tested themselves;

3. Individuals who have had radiation therapy to the chest
between ages 10 and 30; and

4. Women with Li-Fraumeni syndrome, Cowden syn-
drome, Bannayan-Riley-Ruvalcaba syndrome, and their
first-degree relatives. :

The commonly used predictive models may not reliably
identify all women =t high risk. Also many women who
have significant risk may fail to meet the American Cancer
Society threshold for screening. In the Panel’s view, screen-
ing MRI may also be appropriate for other individuals,
such as those with a lifetime breast cancer risk estimated to
be 15% to 20%; a personal history of invasive breast cancer
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or ductal carcinoma in situ; a previous diagnosis of atypical
ductal hyperplasia, acypical lobular hyperplasia, or lobular
carcinoma in sity; and mammographically dense breasts,
particularly given emerging data suggesting that increased
breast density itself may confer significant increased risk for
the development of breast cancer, Patients should be in-
formed about the risks of false positive and negative exam-
inations and the fact that survival differences have not been
demonstrated with MRI screening.

Inappropriate uses of breast magnetic

resonance imaging

MRI should not replace careful diagnostic mammographic

views or ultrasonography in the setting of an abnormal
_clinical examination or screening mammogram. Becanse

MRI can miss some cancers, MRI findings should not pre-

vent performance of a diagnostic biopsy of mammeographi-

cally, clinically, or sonographically suspicious findings.

Magnetic resonance imaging technigue
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ment and false positives. Interpretation should be per-
formed by radiologists specializing in breast imaging.

The Panel strongly encourages the use of the guidelines
of the American College of Radiology for the performance
of breast MRY® and the use of the lexicon for breast MRI

included in the 2003 edition of their Breast Imaging Atlas.”

Molecular breast imaging

Molecular imaging tools for breast cancer detection take
advantage of functional differences between normal and
cancerous tissues. These include breast-specific gamma im-
aging, which uses technicium-99m sestamibi as an imaging
agent, and positron ¢ emismon mammography, which uses
fluourine-18-deo I‘ﬁcﬁsleAlthough there is currently lit-
e published litef atu?é dn the performance of these twols,
the avmlable,;»f Grmatmn suggests that they may have
equivaleny é’ﬁsxt&lty and improved specificity when com-
pared gﬂtﬁiﬁbredst MRI. It is recommended thart these ad-
junﬁmé' tpqi% be used only after high-quality standard im-
ag}qngﬁkx 19) performed; their results should not prevenc

el

L‘fhmg a biopsy recommended after conventional im-

The Panel strongly endorses the accreditation of breasﬁt Q};faigﬁﬂIg Either breast-specific gamma imaging or positron

MRI centers and the development of minimum quali

@mission mammography may be used as an altecnative to

standards. Because of the high sensitivity of breasq;ﬂ%% ® breast MRI when MRI is not available or is contraindicated

and its ability to detect lesions not seen with m: h}ogﬁa&
phy or ultrasonography, breast MRI should ﬁéy'fa B %pcr-
formed in centers that do not offer MRI—dlrecf&@ @mpsy,
unless they are affiliated with a center %ﬁg to perform
this service. MRI of both breasts shopidal:;aaperformcd ina
single session on a high field stre%gth magnet (1.5 tesla or
higher) using a dedicated breast: tig);lfﬁf “uisition of images
in the axial and sagittal plv ftes O&by an isotropic three-
dimensional approach thar ’f?.gllows reformatting to any
planc is recommendedy/Tiig spatlal and temporal resolu-
tion images are requitediand preferably should be acquired
simultaneously. D%Kgfzfmﬁzc information suggesting a benign
process should not déer biopsy of lesions that are morpho-
logically worrisome. Because of the inability to confirm the
presence of the imaging target in the MRI-guided core
specimens, meticulous radiologic-pathologic correlation
should be used, and the radiologist should have a low
threshold for reimaging to confirm that the MRI target has
been satisfactorily sampled.

All panelists strongly agreed that irrevocable treatment
decisions must not be made based on MRI findings with-
out histologic confirmation. Breast MRI should be inter-
preted in the context of the patient’s mammogram, ultra-
sound, and clinical examination, as well as previous surgical
and pathologic history, risk factors, and menopausal status.
In premenopausal women, an attempt should be made to
schedule the examination between the 7% and 14® day of
the menstrual cycle to minimize parenchymal enhance-

in a particular padent. Both tools may be valuable in pre-
operative surgical staging. Breast-specific gamma imaging
may also be useful as an additional problem-solving tool in
somne situations. Attempts should be wade to reduce their
radiation dose, and continued multicenter prospective re-
search trials to establish their place in the imaging arma-
mentatium are encouraged.

Physical examination and risk assessment
Currently, more and more patients are presenting for
screening mammogtaphy without seeing a primnary care
physician. The management of such self-referred women
presents the radiologist and breast centers with additional
challenges. It is well known that some cancers not identi-
fied by mammography can be detected by physical exami-
nation. So breast centers may consider offering patients
clinical breast examination performed by trained breast
health care specialists (a nusse practitioner, physician’s as-
sistant, or physician). If palpable lesions are found, the
patient should be referred for more detailed radiologic
workup and biopsy as necessary.

Breast centers may also consider offering risk assessment
analysis to their screening population. This can initially be
performed by asking pertinent questions concerning per-
sonal and family history. Padents identified as potendally
at increased risk may then be triaged for more in-depth
analysis. Professionals rrained in genetic counseling can
provide a comprehensive assessment of risk, advise women
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on issues regarding genetic testing, and review surveillance
and chemoprevention options.

Minimally invasive breast biopsy

The Panel agreed that percutancous needle biopsy (also
known as minimally-invasive breast biopsy, or MIBB) has
demonstrated accuracy equivalent to open surgical biopsy
and is the optimal initial tissue-acquisition procedure for
image-detected breast abnormalities, A major benefit of
using image-guided percutaneous breast biopsy as the ini-
tial procedure is its ability to establish a definitive benign
diagnosis for the majority of image—-dctectcd abnormalities,
eliminating the need for the parient to undergo an open
surgical diagnostic procedure. The use of percutaneous bi-
opsy for diagnosis significantly reduces the overall cost of
treatment and potential disfigurement of patients with
breast lesions.

For those with maligna.nt diagnoses, necdle biopsy per-
mits preoperative staging, acquisition of h1stolog1c and bi-
omarker data, consultation with appropriate specialists,
and planning for surgical resection and axillary nodal sam-

pling, All of these result in a greater likelihood of an ade- df, %,

quate resection on the first attempt and avoidance of subs?

sequent reexcision. In addition, percutaneous biopsy aéle;’

for early discussion of eligibility for clinical trials. * %wigj )
In'spite of the fact that there are few patxenw\;v”fé

needle biopsy is technically not feasible, an alarﬁwé 5%

of initial d_lagnosuc breast biopsies in the{ég x},xted States are

still done usmg open surgical tecluuqases&, f%@yi'as the Panel’s

unanimous opmlon that percutangol, biopsy rep-

resents “best practice” and shou d};e thi€ new “gold stan-

dard” for initial diagnosis. It g oulaﬁ“qgssennaliy replace open
biopsy in this role. The Pafie !L@:allcd on the medical com-
munity to change the1g”7cur£ent practice if they are using
open surgical breast Big} ,syﬂds a standard diagnostic proce-
dure. Surgeons shb;’.’ﬂduaudit their practice and make ad-

‘justments to decreaséscheis rate of ¢ open biopsy for initial

diagnosis to less than 5% to 10%.

Percutancous histologic tissue-acquisition techniques
include core biopsy (typically 12 to 18 gauge), vacuum-
assisted biopsy (typically 7 to 12 gauge), and larger tissue-
acquisition systems. A tissue marker (clip) should be in-
serted at the time of biopsy in virtually all patients for
several reasons. Marker placement aids the subsequent lo-
calization of malignant lesions for excision, particulacly
when small. Patients with larger lesions may receive necad-
juvant systemic therapy so they should have a marker
placed at the time of biopsy in order to ensure the ability to
accurately excise the region of the rumor after completion
of treatment. Finally, placement of a marker may prevent
unnecessary rebiopsy at a different facility in the future for
those lesions thought likely to be benign, If more than one
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lesion is biopsied in the same breast, markers of different
configurations should be used to uncquivocally distinguish
between them, Postprocedure mammography in two or-
thogonal views is indicated to document accurate lesion
sampling, ensure that sonographic and mammographic
targets correlate, and docament marker location in relation
to the biopsy site.

Stereotactic mammographic guidance with specimen ra-
diography is generally the most appropriate biopsy tech-
nique for microcalcifications and for noncalcified lesions
not visible on ultrasound; vacuum-assisted biopsy devices
should be used with stereotactic biopsies to reduce sam-
pling error and mlmmlz%fustologm underestimation of
disease. Even with “asé "§F 2 vacuum-assisted biopsy de-
vice, approxlmate{y 10 1 *to 20% of patients with core bi-
opsies demo r@x,tffg’*&typla are found to contain DCIS or
invasive ca.ﬁ”cufq;na at surgical excision.

Sonegra;gligc gludance is preferred for biopsy of all le-
smgﬁ‘f}% y ultrasound. Either core needle or vacuum-
as‘s,tsﬁﬁ b%ﬁlémpsy devices provide satisfactory sampling, al-

ough a vacuum-assisted device may be preferable when

/f"ﬂ‘& 5
“ery small masses are biopsied because they can be removed
yery ey

4, in theis entirety. Although fine-needle aspiration cytology

is usefidl for lymph node evaluation, it is less desirable than
hlstologic tissue-acquisition techniques for evaluation of
primary breast lesions and should not be used for that
indication when core biopsy is reaclxly avaifable. '

Correlation of histologic and imaging findings is essen-
tial in each case. Radiologists and pathologists working
together should ensure that pathology findings adequately
explain the imaging findings. The radiology or pathology
reports should document that assessment. Histologic diag-
noses after percutancous nieedle biopsy can be divided into
malignant, high risk, and benign categories. Benign pa-
thology results that do not explain the imaging findings are
considered discordant and require rebiopsy. Percutaneously
diagnosed high risk lesions include atypical ductal hyper-
plasia (ADT), radial scars, and papillary lesions. The Panel
generally supports current recommendations for patients
with these high-risk lesions to undergo surgical excision
because of the possibility of associated DCIS or invasive
cancer. But some institutions use algorithms that may yield
sufficiently low upgrade rates to avoid excision of selected
lestons. Some data suggest that the rate of diagnostic up-
grading may be reduced with the use of vacuum-assisted
devices and the acquisition of a larger number of samples
{more than 12) per lesion.

The need to advise excision for paticants with lobular
neoplasia (ALH and lobular carcinoma in situ} incidentally
diagnosed on percutaneous core needle biopsy generated

_su_bst:antiai debate, Data from different studies on the risk
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of histologic upgrading are conflicting. The Panel did not
reach consensus on this issue. Some believed that it is rea-
sonable but not mandatory to perform excision after a core
needle finding of lobular neoplasia. The majority believed
that excision was required and that all centers should rrack
and monitor their “upgrade” rate. But as stated earlier,
some institutions use algorithms that may yield sufficiently
low upgtade rates to avoid excision of these lesions, partic-
ularly when incidental to radiologic findings.

The Panel strongly endozsed the use of second opinions
from experts in breast pathology for diagnoses of “high
risk” lesions (ADYH, ALH, and lobular carcinoma in situ)
before a decision is made between surgical excision and
imaging followup. This recommendation results from the
significant degree of diagnostic disagreement regarding
these specific diagnoses among practicing pathologists. A
number of other proliferative lesions, including colummar
cell lesions without atypia, should not be included in the
“high risk” category.

PATHOLOGY AND PROGNOSTIC ISSUES
General %,
The Consensus Panel reaffirmed that breast can “?S 2
remarkably heterogeneous disease, with broad vari “fifs
behavior. Interpretatmﬂ by the pathologist, Lgdxi rig the
assessment of tumor size, the surgical margms ogo hbined
histologic grade, examination of the s ﬁ/mel néde, and
evaluation of immunchistochemic ,ag.;“df{ ggff(e—bascd as-
says, are critical to dcc1s1on-mak11;1 Th%;re are no profes-
sional society or regulatory guldé’il e‘s&regardmg the quali-
fications required of patholog; s i srpreting breast biopsies,
comparable to those existidgifor the qualifications of radi-
ologists reading mamr)ri’bg}:gm nor are there mandated
performance standardstfor Pathologists The Panel strongly
believes that breastspesting 'hs should be mtexpreted by pathol-
ogists expetienced &z,thls area to cisure optimum patient
managerment, and it recommends establishment of congnu-
ing medical education requirements and practice standards for
pathologists interpreting breast biopsy material.

Reporting of pathology specimens
Standard grading and size determination are currently the
most reliable predictors of outcomes for patients with in-

vasive cancers with uninvolved axillary nodes. The use of.

the Nottingham Combined Histologic Grade, which com-
bines glandular differentiztion, mitotic count, and nuclear
grade, is strongly encouraged by the American Joint Com-
mittee on Cancer (AJCC), the International Union Against
Cancer (UICC), the College of American Pathologists
(CAP), and other organizations. Each of these three com-
ponents should be separately recorded.

When reporting DCIS, the final pathology report re-
quires documentation of nuclear grade, the presence or
absence of zonal comedo-type necrosis, the predominant
architectural patterns, the measured extent of the lesion,
and the measured histologic margin width. This require-
ment presupposes an oriented specimen that has been cor-
related with imaging and completely and sequendally pro-
cessed. The panel affirms the recommendations of the
1997 DCIS Consensus Conference'® regarding recording
of specific features of DCIS and the recent College of
American Pathologists guidelines for tissue processing for
DCIS specimens.’

%,
Evaluation of spec‘?tﬁ%ﬂ% from minimally invasive
breast biopsy f.s’ By o
The amoun pﬁgl‘swe/ processed after MIBB should ensure
thatac 1”%111 fot be missed and thata benign lesion can
be coqﬁrfhgd Bpecimens should be fully embedded and
,ﬁectnoned with levels appropriate to sample the
ghly and w establish an accurate diagnosis.
i, %‘Jterm multifocal process is appropriate only in the

ﬂf »&\' (’:?Jﬁtcxt of open excision and should not be used in describ-

ing percutancous biopsy specimens obtained from a single

% lesion. Similarly, no comment should be made regarding

margin status for an MIBB. Knowing the size of the lesion
on the core is valuable if no additional cancer is found at
excision. Explanatory comments about the extent and
chasacteristics of atypical findings are useful.

The pathologist’s ability to establish and report an accu-
rate diagriosis of an image-detected abnormality is compro-
mised when the imaging findings are not available. Corre-
lation of pathology and imaging studies by the pathologist
is mandatory. Review of all imaging is necessary for this
determination and includes specimen x-rays and the radi-
ologist’s reports and BI-RADS assessment. The radiologist
or the pathologist {or both) should document whether the
findings are concordant or discordant. Fach institution
should have a policy and routine procedute in place for
performing this task. The Panel strongly endorses having a
radiology/pathology correlation conference, where the his-
tologic results of all minimally invasive breast biopsies are
reviewed and correlated with the radiologic images. Re-
gardless of the establishment of a multidisciplinary confer-
ence, communication between the pathologist and radiol-
ogist is mandarory in the event that there is a discrepancy
between the imaging and pathologic results. Performing

further biopsy should be recommended for patients with

discordant results, either by repeat percutaneous biopsy or
needle-flocalized excision.

After MIBB, florid ductal hyperplasia may be mistak-
enly diagnosed as ADH or ADH misdiagnosed as DCIS.
The Panel encourages the use of expert second opinions for
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patients with a diagnosis of ADH and other high-risk le-
sions for which open biopsy is being considered. Qutside
slide material should always be reviewed before definitive
surgical treatment and should be available for comparison
to the excision slides.

Exclsion speclmen handlmg

ive electrocaucery

, nterteres with 1. gecirate patho—
logxc and rmmunohlstachemmal assessmenit, After exci-
sion, surgeons should present the pathologist with an
oriented specimen. Margins should be inked by the sur-
geon or pathologist to preserve the three-dimensional
oricntation of the specimen. When the resection is for
DCIS and, ideally, for all cancers, the specimen should
be processed sequentially in its entirety.'' Very large
specimens should be sampled in 2 rigorous and docu-
mented fashjon, allowing targeted return to the speci-
men for additional material, if needed.

Mass lesions that are grossly palpated should be mea-
sured in threc dimensions and subsequently sectioned to

demonstrate the maximum size of the mass (tummor). This & 4,
maximum diameter should also be evaluable on at least ogg

histologic section.

Specimen radiography or specimen ultrasono, fap‘ﬁ 7
should be routinely performed for all excision fﬂﬁfl age-
detected abnormalities to help document thj@}lc ess of
the procedure in finding the target. Sp%;;ﬁhen rf{ﬁogra-
‘phy should use two 90- degree orthog?hgiﬂﬁfms Com-
pression of the specimen is not n dca@tﬁ obtain ade-
quate images and should be avoiledtSuch compression
can fracture the specimen apd éfeate false (artifactual)
margins after inking, %

Specimen radiography fméitfdmg the sequentially sec-
tioned specimen, walZ h’f;;l &%)cument the adequacy of ex-
cision margins, wh;,;l;},éirfg; #lesion presented as microcalei-
fications or as mass%%t may also help if the procedure is
guided by ultrascund or MRI. Specimen radiographs
should always be presented to the pathologist for radio-
graphic and pathelogic correlation.

e

Tumor size and margin assessment

The concept of tumor size originated in an earlier era, when
cancers were generally diagnosed as large palpable lesions
and uniformly treated with mastectomy, Assessment of tu-
mor size was usually based on gross examination. Today,
the term séze has come to refer to two very different entities.
One of these may be termed proguostic size, that is, related
to the risk of developing distant metastases. Prognostic size
is the maximum extent of the largest invasive component
and is used as the T category for stagiag purposes’in the
current AJCC and UICC classifications. This must be de-

termined by the pathologist by direct measurement from
the microscopic slides.

The second meaning may be termed surgical size or ex-
tent, which includes the full extent of the malignant pro-
cess. Th1s mcludcs both the invasive Icsmns and DCIS

oosmet:xcally acccpmble breast-conser
equate margins. Information from all unagmg studies is
needed 1o assess extent. ,

As an example, a patient with a lesion that is made up of
a 1-cm infiltrating ductal carcinoma within 4 5-cm DCIS
would be considered te,have a prognostic size of 1 cm
(T'1b} and an extent a@ﬁmﬁn A[though the patient’s overall
e éﬂllent it may be difficult to excise

prognosis shouldyr)ﬁ

hor lesion with, f{;gggﬁns adequate: for breast-conserving
thcraP Mm m”‘&y belarge ions in the accuracy of
; -o vextent because-of variability in patholo-
gists’,p LG (;FS Many pathologists often still record only

oﬁﬂs F\izt Without inpur from preoperative imaging.

o ane] felt strongly that both prognostic size and extent
mﬁﬂ be clearly described by the pathologist and should be

“bﬁsed on radloiogic—pathologlc correlation and sequennal re-

?’% construction, Mapping the extent of the entire lesion is

essential in making treatment decisions. Invasive and non-
invasive components should be measured and reported
separately. Prognostic size and extent should be described
to the nearest millimeter, For image-detected ¢cancers, un-
derstanding the preoperative extent determined by imag-
ing can avoid surgical errors.

The relationship of both invasive tumor and DCIS w0
each margin should be described separately. The closest
margin for an invasive component or DCIS focus will de-
termine the overall margin status used for making further
decisions regarding local thicrapy. - Evaluation should be
made with the knowledge of all imaging findings and an
artempt should be made to 1dentiﬁr and report all patho-
logic findings.

Tumor markers
. Estrogen receptor, progesierone receptor, and HER2 recep-
tor status have documented clinical usefulness as tumor
markers and should be obtained on all patients with inva-
sive breast cancer. The estrogen receptor and progesterone
receptor may be important in the management of patients
with DCIS who are considering hormone therapy. Recep-
tor results should include intensity of staining (using a scale
of 0 to 3+) or the percentage of positive tumor cells, or
both.
Tluorescent in situ hybridization assay in experienced
hands may be more accurate and reproducible in assessing
HER2 status than immunobistochemical assays; but both
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can be subjective. The Panel unanimously agreed that fluores-
cent in situ hybridization should be obtained for all patients
with immunohistochemical 2+ scores. The majority of the
Panel also believed it should be obtained for 1+ scotes. The
utility of HER2 determination for the management of pa-
tients with DCIS has noe been established,

Mitotic count is highly predictive of outcomes. Similar
information is given by other measures of proliferation,
such as Ki-67.

Recent studies have shown that multigene expression
analysis of either fresh-frozen tissue or paraffin-embedded
tissue may be useful for classifying breast cancers, predict-
ing response to chemotherapy, and assessing prognosis,
particulatly for node-negative and hormone receptor-
positive cancers. Whether or not these multigene reverse
transcriptase-polymerase chain reaction ot tnicroarray assays
will better predict prognosis than standard histologic grade,

computer-assisted risk-assessment algorithms, quantitative

immunohistochemical, or fluorescent in situ hybridization
measurement of estrogen £eceptor, HER-2, and proiifcration

trials.

The Panel encourages the permanent storage of nsg‘{le%
e

blocks and frozen tissue samples as 2 safeguard for r;tle i
dividual patient and as a unique resource for ﬁlrﬂ!ylf‘“@ yes-

tigations. Ideally slides, tissue blocks, and pathd gy@ge‘éords
should be retained for 20 years. ﬁw Uy ¥
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TREATMENT ISSUES P ;\g )
Sentinel lymph node bicpsy ,g’J o

A substantial body of evidegte shws that sentinel lymph
‘node (SLN) biopsy perggrﬁled?gor initial pathologic axillary

staging is accurate and/cases s1gn1ﬁcantly less morbidity
than axillary dlSSECtl(i@éll'Ehf first results of one of the ran-
domized trials cdiﬁbp’af*ﬁng SLN biopsy to conventional
level T to II axillary ‘Aissection found no difference in sus-
vival between the two arms.*” Sentinel lymph node biopsy
should now be considered “best practice” and is recom-
mended for pathologic axillary staging for most patients
with invasive breast cancer.

There are several acceptable methods for performing
lymphatic mapping using radioactive tracer, blue dye, or
both, with injections placed either in the subareolar region,
the peritumoral breast, or intradermally. Surgeons (in col-
{aboration with nuclear medicine physicians) should select
the technique that works best in their own center. Lympho-
scintigraphy is not needed to allow adequate recovery of
axillary sentinel nodes. It does allow preoperative detection
of drainage to the internal mammary nodes and ectopic or
accessory nodal sites, but there is no consensus on the value
of removing such foci for patients with primary breast can-
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cer. Lymphoscintigraphy may be of value in patients re-
quiring nodal staging who have locally recurrent cancer or
a second ipsilateral primary who have previously under-
gone SLN biopsy or have had an incomplete or unknown
axillary node dissection.

Sentinel lymph node biopsy has the advantage of iden-
tifying, for the pathologist, those nodes most likely to hat-
bor metastases. This allows a more focused and intensive
analysis, using multiple serial sections, step sections, and
special stains.

Pathology laborasories should have an established pro-
tocol for SLN evaluation. Intraoperative evaluation, al-
though not able to 44 It P@Jl SLN metastases, permits per-
formance of comp qﬁ x axillary dissection at the same
operative sess <,&r e ‘majority of patients with positive
SLNs, provg,decf’tﬁﬂt’ the physician and patient have agreed
beforchaa) tﬁ’q,; this will be done. The plan of action in the
event ﬂlat an SLN cannot be identified should also be
dlggﬁ(sf/s%dﬁﬁlth the patient preoperatively. (The failure of

: ‘émﬂ-;{ced teams to identify the SLN is frequently a resule

indices is the subject of ongoing investigation in prospectwe ﬂgf"" zaf%rretastat ic axillary adenopathy.) In general, axxllary dis-
ygection should be performed for patients with invasive can-

cer who have had unsuccessful mapping if they have a
significant probability of having positive lymph nodes, for
example, Tlc or greater lesions, high grade, lymphovascu-
lar invasion on core biopsy, etc.

Standard current intraopetative techniques for examina-
tion of SLNs include frozen section and imprint cytology
(touch preparation}. Both have limited sensitivicy com-
pared with permanent sections and require assessment by
an experienced pathologist. In 2007, the United States
Food and Drug Administration approved a method for
intraoperative molecular analysis of sentinel nodes (based
on real-time reverse transcriptase polymerase chain reac-
tion). This technology has the potential to malke SLN eval-
uation less subjective and reduce the need for second oper-
ations on the axilla, In addition, the molecular assay has a
particularly high negative predictive value for absence of
N1 or N I'mic status. Although such assays may be useful as
an adjunct to current histologic techniques, the ultimare value
in patient managementwill be determined in on-going studies
aimed at correlating quantitative levels of nodal Involvement
with the risk of involvement of nonsentinel axillary nodes and
with important clinical outcomes, such as local recurrence
(with or without completion axillary dissection), distant re-
currence, and breast cancer-specific survival.

Handling of the sentinel node must be left to the discre-
tion of the surgeon and pathologist. They must use rech-
niques that they feel are most successful in their institution
and that are appropriate for each individual patient. It is
appropriate to discuss with the patient preoperatively
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which intraoperative techniques will be used and their po-
tential impact on intraoperative decision-making,

The routine use of cytokeratin immunohistochemistry
for detection of SLN micrometastases is now common
throughout the United States, although it is not recom-

‘mended by the Panel or the College of American Patholo-

gists. The Panel awaits the results of two large prospective
wials that will determine the prognostic significance of
nodal micrometastases and isolated tumor cells.

Evidence indicates that surgeon experience improves the
results of SLN biopsy. Adequate training and case volumes
are required for surgeons offering SLN biopsy.

Patients should be made aware of the small risk of a false

' negative result with SLN biopsy. In the Panel’s view, this

small risk is outweighed by SLN biopsy’s established stag-
ing accuracy and reduced morbidity.

The Panel considered at lengeh the issue of which indi-
viduals with 2 positive SLN biopsy, outside a clinical trial,
can safely avoid undergoing completion axillary lymph
node dissection (ALND), particularly those with minimal

SLN involvement (defined as deposits measuring less than "
0.2 um [pNO(i+)] in the AJCC staging system) or micrg* Yy

i

J3
i (’ﬂ Ul
ffo Wiy

pared with those with uninvolved nodes. The value of corn-
pletion ALND for such patients is controversial, with dif-
ferent Panel members having diverging opinions on
whether or not completion dissection should be done.
Some:studies suggest that, patienits with a single SLN con-
wining a micrometastasis have'a. risk of involvement of
ion-SENs of Tess than 10%, bur other series find much
higher rates of non-SLN involvement, Many surgeons use
nomograms designed to predict the likelihood of non-SLN
metastasis to help decide whether or not to perform com-
pletion ALND, sctting a threshold for when this surgery
will be done. Unfortunately; these nomograms often re-

quire information nofiglways available in the operating
room and are not p ﬁffgcﬁlﬁrly reliable for micrometastasis.
Available evidergée Wksufficient to identify specific sub-
groups of %ft?&gj?sahgving a very low risk of non-SLN re-
sidual ngﬁd’ ’Jir,%;etﬁﬁstases (eg, less than 5% to 10%). More-
over, %Eu&'kzﬁ e¥amining the success of alterative treatment
a%pmﬁi eshin preventing axillary recurrence in these pa-
g,}ér;é /g;“ave generally contained few patients or had short
7 p, or both, with the exception of the Dutch Microme-
“Brtases and Isolated Tumor Cells: Relevant and Robust or

metastases measuring 0.2-2 mm (pN1mic). Comp}gﬁéﬁ%‘,& “%Rubbish (MIRROR) study.? The Panel concluded that cur-
e

ALND is the historical standard for management{pfpa-
tients found to bave positive axillary nodes 0%?9“5%@ ‘ht
sections. But many surgeons have increasing} o&ab £ doned
routine return to the operating roomupr atnplerion
ALND in patients with minimal involvémensor microme-
tastases, believing that exposing ths "@ﬁ%’%ﬁajority of these
patients to its potential increascd/moghidity is not justified
by the uncertain potential lgg)enéﬁ% for a few patients. Un-
fortunately, there are hrr,}ﬁg{gl dat? on the effectivencss of

- » - - -
alternative treatment Opons, for patients with positive

. - . ' . .
SLNs in preventing d¥illaty recurrence; these include giv-

'ing axillary radmﬂfétﬁfwﬁ or no further specific axillary

i) \ A
treatment except fgr that provided by irradiation of the

breast. Such approaches do not provide additional infor-
mation on the extent of axillary involvement (ie, the total
aumber of positive nodes) that is important in estimating
prognosis and may be helpful for some patients in deciding
on specifics of systemic therapy and radiation therapy.
The significance of minimal involvement (pNOi+) is
uncertain, although an increasing body of data suggests
such patients have limited or no additional risks of axillary
failure or developing distant metastases compared with pa-
tients with uninvolved nodes. The Panel agreed that, at
present, such findings should not by themselves be used to
justify giving additional regional or systemic therapy, so
return 1o the operating room for ALND is not indicared.
Most studies show an increased risk of distant fajhure for
patients with axillary micrometastases {pN1mic), com-

rent evidence is insufficient to determine whether comple-
tion ALND is preferable to the two other approaches for
pasientswith micrometstases. Further information on ghis
subject willhopefully be available soon from the Ametican
College o Surggens Oneolégy: Gioup 20011 trial, com-

pleted in 20 4, that-addtessed this ssueby: ﬁnﬂdﬁﬂ}ﬂﬂlﬁ-_

cating patients with positive SLNs to cither ALND or no
specific axillary treatment beyond that provided by irradi-
ation of the breast. (This trial was closed early because of
inadequate accrual but stll enrolled 891 patients.) Two
European trials comparing these alternatives are still in
progress. Unfortunately, resuits from these trials are not
likely to be available for some time to come.

In summary, the Panel believed that {outside a clinical
trial) decisions after a positive SLIN biopsy must be made in
the context of the overall treatment plan, but at present,
completion ALND should be offered to most patients with
a positive sentinel node diagnosed in the operaring room.
For patients whose positive node is discovered on perma-
nent histopathology, ALND should be performed for those
with macrometastases (deposits greater than 2 mmy), should
be optional for those with micrometastases (with co nsider-
ation of axillary irradiation instead in patients having
breast-conserving therapy), and should not be performed
for those with metastases smaller than 0.2 mm. Patients
with positive SLNs who choose not to undergo ALND
should be informed of their potential increased risk of ax-
illary nodal recurrence.
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Ductal carcinoma in situ

The majority of cases of DCIS are currently detected as
mammographic mictocalcifications. The initial diagnosis
e patho-
d.with all

Binal treatiment decision requirés exa:
ami  excised tissue and mustitcludefenioval of
all radiographically and clinically abnormal tissue.

The Panel agreed that invasive cancers likely develop
from in situ carcinomas and that most DCIS lesions have
the potential to develop into invasive cancer, although, in
some cases this may take many years. Longterm followup of
DCIS created with surgery alone suggests that grade, size,
margin width, necrosis, and age play the most important
roles in determining risk of subsequent invasive disease.

A metaanalysis of all four randomized trfals thar com-
pared excision alone to excision plus radiation therapy
{more than 3,600 partients) showed thart radiation therapy
reduced the relative local failure rate by more than 50% for
all patients but did not improve breast cancer-specific or
overall survival.™ The prospective trials were not powered ﬂﬁf}
to define subsets whose absolute benefit from J:adi.elti{gr),,;j\r k-
therapy is so small chat the risks of radiation therapy gifw@%
weigh the benefits. Inability to define sucha subse%,;ygél i gxhﬁ’ff”g{
result of inadequate pathologic methodology Héf;@ cufrefit
standards. The panel strongly endorses the 1 Coltiéige of
American Pathologists guidelines that hay;t‘fg}@eébmentiai to
avoid this problem in the future. A, Yy,

A number of retrospective singlé’ ﬁigmjuon and pro-
spective cooperative group studiestghggest thar for some
patients the absolute benefir g sadiaribn therapy in reduc-
ing local failure rates maybego %mall that omicting radia-
tion therapy is an acqg:bpggbleg’ealternativc. Such favorable
subgroups include jndifidiials older than 60 years with
smaller, widely excised esions (especially margins equal to
or greater than 10 mm) of low- and intermediate-grade
histofogy. Based on these data, in 2008, the National Com-
prehensive Cancer Network (NCCN) accepred excision
alone as an alternative treatment for patients with “low
risk’ DCIS, although this entity was not explicitly
defined.™ '

The role of hormonal therapy for patients with DCIS is
unsettled, and there are currently no guidelines available to
assess benefic based on risk of recurrence. The National
Surgical Adjuvant Breast and Bowel Project (NSABP) trial
B-24 showed a small but significant reduction of local in-
vasive recurrence as well as new contralateral breast cancer
in patients with DCIS treated with tamoxifen for 5 years
after excision and radiation therapy. Tamoxifen did not
have a significant impact on ipsilateral in situ recurrences.

Uy

There is evidence that the benefit of tamoxifen in this trial
was confined to patients with estrogen receptor-positive
DCIS, which comprises about 80% of cases. In contrast,
tamoxifen did not reduce the risk of local failure in patients
with DCIS treated with lumpectomy with er without ra-
‘diation therapy in the United Kingdom, Australia, and
New Zealand trial. Aromatase inhibitors are cusrently be-
ing evaluated as an alternative to tamoxifen for adjuvant
therapy of DCIS in postmenopausal women.

Although tamoxifen reduced the risk of developing new
contralateral breast cancers in patients with DCIS, neither
the United Kingdom, Australia, New Zealand trial nor the
National Surgical AdjuvansgBreast and Bowel Project B-24
trial showed any survivilbehgfit. Tamoxifen is associated
with side effects thyaf”’”f’ai‘“--ﬁife altering {eg, hot flashes and
vaginal dryness)jjﬁa{@,ggfgéentiaﬂy life threatening (eg, in-
creased incidefices Bf endometsial cancers and venous ot
cerebral thrg’;%bg%xnboiic disease), particularly in older in-
dividul;f,‘]‘.;"‘."}"%’% rii}(-bcncﬁt analysis should be performed for
eac%*fﬁf; viduial patient to assess the appropriateness of us-
ing tagibgifen. For low risk lesions that are widely excised,

Ghebettefir is likely to be very small and could be out-
weighed by the risks, especially in older women who have a
“higher incidence of serious toxicity from tamoxifen.

Because DCIS, by definition. does not metastasize to
regional lymph nodes, SLN biopsy generally has no role in
the staging of DCIS. But since the diagnosis of DCIS is
most commonly made using percutanecus biopsy tech-
niques, the possibility of finding an invasive cancer at the
time of definitive surgery must be considered. In light of
this, the Panel supports performing SLN biopsy in patients
with DCIS who will undergo mastectomy, because the
morbidity of the procedure is low and because SLN biopsy
cannot be performed later if occult invasive cancer is iden-
tified in the mastectomy specimen. In addition, for pa-
tients contemplating breast-conserving surgery, petform-
ing SIN biopsy at the time of breast excision may be
considered for any patient with lesions in whom there is a
high probability of finding invasion on the final pathology
examination. Such DCIS lesions include those that are pal-
pable, those with equivocal microinvasion on core biopsy,
those that are high grade, and those larger than 4 cm in
radiographic extent. An alternative approach for such pa-
tients is to excise the lesion initially, with SLN biopsy to be
performed at a later date, for the small percentage of pa-
tients who are found to have occult invasive cancer.

Oncoplastic surgery

Oncoplastic surgery combines sound oncologic surgical
principles with plastic surgical techsiques. A formal course
on oncoplastic surgery has been given at the American
Society of Breast Surgeons Annual Meeting for 5 years and
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has routinely been fully subscribed, indicating the intense
interest in the subject among surgeons. Coordination of
the surgical oncologist and plastic surgeon is encouraged
and may help to avoid poor cosmetic results after wide
excision. In addition, oncoplastic surgery may increase the
number of women who can be treared with breast-
conserving surgery by allowing surgeons to perform larger
breast excisions with negative margins and acceptable cos-
metic results. Combined with proper use of neoadjuvant
chemotherapy and breast imaging, oncoplastic surgery can
further increase the breast conservation rates. The Panel
strongly supported the incorporation of oncoplastic tech-
nigues into surgical breast cancer practice. In cases where
mastectomy is indicated, the Panel recommends that im-
mediate breast reconstruction be routinely available for ap-

: propnate pa.tlents

RADIATION ONCOLOGY

Treatment of invasive cancers with lumpectomy
without radiation therapy

There is strong evidence that giving radiation therapy after *ﬁf
excision improves breast cancer-specific survival rates, com@":,!

lumens), external-beam radiation therapy, and single-dose in-
traoperative radiation therapy, More than 20 studies using
interstitial implantation or balloon brachytherapy have
shown excellent 5-year local control with low complication
rates, including two prospective American studies with 7-
and 10-year followup. As yer, however, only one modern
randomized prospective clinical trial has been published
comparing APBI with whole-breast radiation therapy.”
With a median followup of 66 months in 258 parients,
there was no significant difference in local recurrence rates
between the arms with improvcd cosmesis in the APBI
arm.

There ate few studjes 3WBI for patients with DCIS,
although such pan;nt.gf%;g included in trials addressing this
approach, such I the joint trial being conducted by the
National Surglcé"h, Hfuvant Breast Project and Radiation
Therapy @dc@]@gy Group (RTOG). But because the pat-
tern of fgﬂuré; for DCIS is similar to that of invasive breast
cangér)/ ;l;#{a d seem likely that APBI would be as effective
fo‘ﬁe éi Yas it is for invasive cancer.

v pi'esent the optimal pretreatment evaluation, selec-
fion criteria, and technical parameters, including how to

i

pared with observation, for patients with a high risk of d’cal o, ghoose between the different merhods for APBI, are not

failure. The 2005 Easly Breast Cancer Trialists’ Group@;nfé“t;a
analysis showed radiotherapy reduced the lﬂ-mﬂ},d@l&r&ﬁf—
rence rate from 29% to 10% for patients with 1 folved
axillary nodes, resulting in a 5% reducuo;zﬁ? 45-year
breast cancer-specific mortality rate (ﬁ'ogn:,r?} HM’ZG‘V) 1

More recent studies, including r doi’f;izcd trials per-
formed in North America and E{J.i;@pev show that local
recurrence rates after exc1sm/rf;§bpl intihormonal therapy
may be quite small (10% osdéss) for certain highly selected
subgroups of parients W{l’ﬁﬁ”fmvaswe cancer not receiving
radiotherapy. Although e do not yet know the oprimal
parameters of seiemmpigor such an approach, favorable
subgroups may incldde individuals older than 65 to 70
years of age, those with smaller lesions, hormonally sensi-
tive cancers of low- and intermediate-grade histology, and
those with wide turnor-free margins. It may be acceptable
to omit radiation therapy in some such patients. However,
antihormonal therapy by itself cannot remedy the effecrs of
inappropriate patient selection, inadequate surgery, or the
avoidance of radiotherapy.

Accelerated partial-breast irradiation

Accelerated partial breast irradiation (APBI) is an approach
that may allow more patients to undergo breast-conserving
therapy more quickly, at lower cost, and with less risk of
longterm complications. Techniques include brachytherapy
(with interstitial implantation, balloon catheters with single or
muliiple lumens, or open single-entey devices with multiple

known. Several professional societies, including the Amer-
ican Society of Breast Surgeons, the American Brachyther-
apy Society, and the American Society for Radiation On-
cology (ASTRO) have promulgated guidelines for the use
of APBI outside formal protocols, though they do not agree
on all the specifics.'®*

Breast-imaging rechnology, particularly MRI, has proved
to be a valuable aid in selecting patients for APBI by detecting
patients who ray have multicentric breast cancer. Patients
aged 50 or older with estrogen receptor-positive, node-
negative, invasive cancers or DCIS measuring 3 cm or
smaller with uninvelved microscopic margins wete origi-
nally eligible for the National Surgical Adjuvant Breast
Project B-39/RTOG 0413 wial, but they are no longer
allowed to enter because of their low rate of local relapse.
The Panel thought it reasonable to treat such “low risk”
patients outside a clinical trial. The Panel agreed that “high
sk” patients currently eligible for this trial should be
treated within the context of a clinical trial. These high risk
criteria include patients younger than 50 years old, with
either invasive cancers or DCIS, positive axillary nodes,
and patients aged 50 or older with hormane receptor-
negative invasive cancer. Patients who should not be treated
with APBI include those with invasive tumors or DCIS
larger than 3 em pathologically, those with four or more
metastatic nodes or any number of positive nodes with
extracapsular extension, positive final microscopic mar-
gins, and those who have been treated by necadjuvant che-
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motherapy. Cerrain subgroups of patients, such as large-
breasted women or those with earlier breast augmentation,
may have lower toxicity from APBI than traditional whole-
breast irradiation. It is also possible to treat patients under-
going oncoplastic surgery (which usually closes the partial
‘mastectomy cavity) with interstitial brachytherapy; external-
beam methads, or intraop_erative radiation therapy. For onco-
plastic patients, giving APBI with postoperative intracavi-
tary devices is not possible unless an adequate cavity has
been left behind. Regardless of whether they are entered in
a formalized trial or not, patients should be fully informed
of the rationale, benefits, and risks of APBI as compared
with whole-breast irradiation.

Accelerated whole-breast irradiation

-Several prospective randomized trials have compared accel-

erated whole-breast irradiation (using fraction sizes of 2.5
to 3 Gy or more to total doses of 39 to 42.5 Gy) with longer
regimens using smaller daily doses (total dose of 50 Gy in
2-Gy fractions). These trials have shown that these regi-
mens have equivalent rates of local control and cosmesis at
5 and 10 years, It seems reasonable to use accelerated regi-

proach for particular subgroups of patients, such as. ﬁﬂig:%%j
receiving chemotherapy, those needinga rumor bid ﬁ)’i?c;%t
{and how the boost should be given), patie}g%s _ré_mq%i”ing
nodal irradiation, or patients with large br@’éﬁtﬁ@;here are
also radiobiologic concerns that patients#¢ -f_é@lwith larger
fraction size may be at a disproportignate r_i;f' for develop-
ing late complications. A consensus®; fel Was recently con-
vened by the American Societyfor Radiation Oncology to
address the optimal use of ,}%&E,g&%}ed regirmens.
TH )

y

MEDICAL ONCOLQG
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e

Patients should undergo careful history and physical exam-
ination after diagnosis of image-detected invasive breast

cancet. A chest x-ray, complete blood count, and liver func-

tion tests should be obtained to assess for occult metastases
and comorbidities that may affect systemic management.
Compured tomogaphy, radionuclide bone scan, or positron
emission tomography should, in general, not be performed for
asymptomatic fower risk patients (eg, TINO) because the
benefit of staging is outweighed by the risk of false positive
results, cost, and limited positive predictive values.

Systemic adjuvant therapy for image-detected
invasive breast cancer

Decisions regarding the use of systemic adjuvant therapy
for patients with image-detected invasive cancer should be

i
y receptor status, which may overestimate or possibly under-

based on weighing the projected risk reduction of both
recurrence and mortality afforded by specific therapies
against the short- and longterm toxicities of therapy (eg,
cardiomyopathy; leukemia). Patients are best counseled
about these treatment options when an assessment of the
absolute risk reduction is provided along with absolute
risks of short- and longterm side effects based on their age
and medical condition.

A number of resources available to physicians and pa-
tients through the Internet may be valuable in derermining
projected absolute benefits of therapy for defined risk cat-
egories. The program Adjuvant! Online gives estimates of
recurrence {local and distatty combined) and mortality risk
and the associated beneﬁig”@@adj uvant therapy, based on a

statistical model us%ﬁ?%%i‘ent and tumor characteristics
(www.adjuvantogli V&gpx{éx) The National Comprehensive
Cancer Net}fmdﬂ%k%gui'dclines for systemic therapy can be
accessed at Wﬁtcn.org.“ All resources are limited by
availabg;ﬁyﬁ%%ijr example, Adjuvant! does not include
HERZpelior progesterone receptor status as the majority

ofthdarialt used to calculate relative risk reduction did not

i il .
"’f{;?c; tide HER2 testing or central hormone receptor status
" mens for many Paﬁents similar to those entered into theseﬁj'y%%?.ss'{éﬁsmeﬂt- In addition, relative risk reduction is not ad-
trials. However, there are few data on the accelerated %ﬁ%ﬁr@:

Jiisted for tumor biology other than grade and estrogen
estimate the potential benefit of chemotherapy.

Gene profiling

Gene profiling techniques for assessing risks of distant re-
currence have become available since the fast consensus
conference. Two of the more commonly used assays have
been validated using several sets of archival material. A
reverse transcriptase polymerase chain reaction (RT-PCR)-
based 21-gene test, which includes 16 cancer-related and 5
reference genes, was derjved from a subset of available tu-
mor blocks and validated with data from randomized trials.
It is performed on formalin-fixed paraffin-embedded tissue
and can be used to provide prognostic and predictive infor-
mation for patients with node-negarive, estrogen receptor-
positive breast cancer and, more recently, for patients with
low risk node-positive disease. As with any assay, there
should be a clear plan about potential treacment decisions
that will be based on the results of the test before it is
ordered.

A 70-gene microarray-based test is also available in the
United States but requires fresh tissue that must be saved in
special transport media. This assay can potentially address
prognosis for both patients with estrogen receptor-positive
and estrogen receptor-negative disease. At present, data
from the 70-gene test provides prognostic information but
has not been validated for predicting response to treatment.
These assays frequently provide a different estimate of risk
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than Adjuvant! because they are based on individual tumor
biology and can segregate tumors based o risk of distant
recurrence (rather than overall recurrence), which corre-
lates more closely with survival. Both: genomic tools are
relatively indey £sizeand appear to be independent
of sta.ndard di iz

pensc The studies vahdatmg the prcdlcnve power of the
21-gene test were performed: on 3 subserof patients with
long followup from two large randomized trials; the trial
comparing chemotherapy plus tamoxifen to tamoxifen
-alone used an older type of combination chemotherapy
(CME), There are few data on its use in very young women
and the benefit of chemotherapy in the intermedjate risk
igroup is indéterminare, The 70-gene assay has been evalu=
“ated in various darabases, bur ot in.a clinical tial serding:
Alihough it-dppears that paients with good: progriosis &
‘moss do well regardless of the use of chepisther Py

PGS

Chemotherapy is recommended for panents w1th hor-

g bafed therapies it recommended Wlwthcr or.not
facyclines can be omitted in certain patients based on

‘predicrive function requires prospective validation, Two &””f Qéeéﬁment of tumor HER2 gene amphﬁcatmn or topo-

dividualized © .

'lal:ge mndomizedmals Trial Assigming T
ing the Ql—gane;fgs;)

‘tions. for Treatment {TAILORx) {

and Microarray in Node Negative Disease May Avgje 911(:4»

motherapy (MINDACT) (using the 70-gene assa'
to.answei severdl of these questions for bo%pa%

node-négative 4ivd, eventually, node-posmve%e;és
J’ﬂf‘ti W
:52, 7 MM’JF

e
g5 wxrh

Hormonal therapy
‘Hormonal therapy should be cmésxdei?& for all patiesits
with estrogen receptor- or prg(g, térore regeptor-positive
invasive-cancers, or both. T o¥ifen is efféctive in patigns
of any age, and. aromapgfq tibitors. have deménstrated
improved outcomes cpmpa.red with tamoxifen when given
up front after dlagnoé,}s, orf after a course of ramoxifen, but

the agents used; Q;monal therapy should be given for ar
least'5 years. The American Society of Clinical Oricolo-
- gists, - the National Comprehensive Cancer Network, and
the St Gallen guidelines support the use ‘of aromatase in-.
hibitors in postmenopausal patients based on’ supérior.
disease-free outcomes when used iristead of or sequenced.
with tamoxifen, > Far premieniopausal women, the role
Foo phorectomy orovatian suppression with GnRH ago-
nists i addition to hormone therapy remains uncertain:
vand is being studied in large trials,

Tamoxifen is metabolized to its most active metabolite,
endoxifen, by the enzymes CYP2D6 and CYP2C19. Based
on retrospective data, polymorphisms in CYP2D6 result-
ing in poor or absent metabolism of tamoxifen appear to
affect both the severity of sidé effects and potentially the

‘degree of bencfir from this agent. At this time, no clear

5 r’menopausal women. Regardless. of

msomerase IT gene mutation or deletion remains unknown
+ and is under investigation in prospective trials. Ongoing

studies with biomarker dara will help determine optimal
regimens for specific tumor biclogic subsets in the future.

The benefits of chemotherapy in addition to hormonal
therapy for women older than age 70 with hormone-
responsive cancer are unclear, It is casier to determine the
relative benefits of chemoibierapy for harmen&reeepto:—
negative or HER2-posirive disease, wherc chemio!

‘generally highly effective and the risk of tecurrence ishigh-

est in the first 5 years after-diagnosis. In contrast, 50% of
the risk of recurrence for patients with slower-growing es-
trogen receptor -positive disease occurs after 5 years, mak-
ing the benefits of chemotherapy in older women harder to
assess or to justify. Other competing causes of mortality
should be considered when making treatment decisions,
particularly for this latter group.

HER2 positive breast cancer

The addition of trastuzumab to chemotherapy (along with
hormonal therapy and radiation therapy as indicated) is
now recommended for patients with HER2-positive tu-
mors with positive axillary nodes and for patients with
HER2-positive, node-negative disease with higher risk fea-
tures {eg, tumor larger than 1 cm or hormone receptor-
negative). The absolute projected benefics of trastuzumab
must be weighed against the small risk of cardiag. foxtclt}‘; :
known to. e higher in patjents with preexisting ‘
disease (mc!udmg hypertension) and older ‘age. The use.
of ‘trastuzuniab is controversial for patients with node-
negative HER2-positive tumors that are less than 1 cm in




:/___‘.

Yol. 209, No. 4, October 2009

Sitverstein et al image-Detected Breast Cancer 517

size. These patients may still have a considerable risk of
recurrence and could benefit from a limited course of che-
motherapy with trastuzumab, It is not known if the benefir
of trastuzumab will be seen in combination with hormonal
therapy in the absence of chemotherapy or with single-
agent chemotherapy.

ECONOMIC ISSUES

Therapeutic and diagnostic innovations have resulted in
marked improvement in disease-free survival for the aver-
age woman with breast cancer. However, advances in tech-
nology and the introduction of new tests and techniques
have placed increasing pressurc on the financial system.
Twenty years ago, a newly diagnosed patient with breast
cancer received blood work, urinalysis, mammography and
a chest x-ray before surgery. Postoperatively, estrogen and
PIOgesterone receptor assays were performed on thetumor.
Today, that same patient will have preoperative mammog-
taphy, ultrasonography, and probably an MRI in addition
to any appropriate metastatic workup that might include
positron emission tomography-CT. Many will have 2 ra-

dionuclide injection, guide-wires placed, the insertion of a 37/
balloon for radiation therapy, etc. She will also have me#:
surement for HER2 status and perhaps genetic tesmgww,d‘

fé"":‘f

gene profile testing, ot both. = %

At the same time that costs are rising becausc Q.f ew
technology, madequate reimbursement of 'itsgg}@but less
glamorous portions of the diagnostic an r»fnx,e& ent path-
ways threatens to prevent further advanes i r‘psttient out-
comes. Reimbursement for mam 6gra£9ﬁ”’, a life-saving
technology, is presently so inade; uate%\at many radiology
groups in the United States f%f.tﬁer a financial loss from
performing it. Inadequatc,r“erlmhurjféemcnt along with very

“high medlco—legal habdmx%ﬁgs q«%ated adisincentive to pro-

viding the service, resifltingsin a critical shortage of quality
mammography facilitieftand in some areas a marked delay
in access.

Histopathologic evaluation of sentinel lymph nodes,
specimens from minimally invasive breast biopsies, or ex-
cision specimens of screen-detected lesions require careful
mammographic and pathologic correlation, histologic
evaluation of multiple levels of the specimen, and on occa-
sion, immunchistochemical evaluadon. Yet, such time
consuming, intensive work is compensated at the same rate
as many far less complicated procedures, often below the
actual costs of the service. Inadequate reimbursement has
created a severe economic disincentive that constituites a
major barrier to outstanding state-of-the-art medical care.

An example of an area in which large amounts of money
can be saved while decreasing morbidity without any loss of
diagnostic accuracy is in greater use of percutaneous breast

G,

biopsy. Approximately 35% to 40% of 1.7 million annual
breast biopsies in the United States are still performed as
open surgical procedures. If 909% of these 625,000 women
had core biopsies rather than open biopsies, the annual
savings would be $1.1 billion, based on Medicare total
reimbursement rates of $1,165 for core biopsy and $3,169
for open biopsy in Southern California in 2009. Because
most insurance companies pay somewhat more than Medi-

' care, actual savings could be even higher.

Greater savings might come in other areas as well. It is
possible that many of the 110,500 women estimared to be
diagnosed annually with ADH ALH, lobular carcinoma in
situ, papillomas, radial scg{b:qand columnar alteration with
atypia could be man%gc: tﬁ%’mt open excision.

Pethaps as many;%as oh -tlurd of the 62,000 patients
dlagnosed a.nmzlgﬂf’}*‘ dDCIS could be treated with exci-
sion thhoutn{%dmdlerapy Such shifts would result in ma-
jor financigl sa¥d gs for the health care system, and would
reduc{f f/’fﬁprr\Blé[ty and out-of-pockets costs for patients
causé ‘hﬁ( nfme out of work. Similarly, gene profiling has
bgékl;gmquwn to downstage risk of invasive disease more
en than upstaging risk, resulting in a net reduction of
Qpemothcrapy usage.

As we pointed out eatlier, many aspects of these issues are
controversial. Nonetheless, it is clear that our current reim-
bursement structure creates serious obstacles to patient
care. Such inadequacies must be rectified to ensure that the
gains achieved in breast cancer treatment and survival dur-
ing the last quarter century can be expanded. Finally, many
newer innovations may generate significant cost savings
that can fund their application.

In conclusion, the past two decades have seen major
improvements in our ability to cure patients with breast
cancer. These advances bave been achieved largely
through the use of screening mammography to detect
lesions at earlier points in their evolution. Image-guided
percutaneous biopsy, improvements in surgical tech-
nique, the widespread use of breast-conserving therapy,
the substirution of sentinel lymph node biopsy for axil-
lary dissection and innovations in radiation therapy
have immeasurably improved the quality of life for pa-
tients with image-detected breast cancer. The Panel
unanimously considets image-guided breast biopsy and
SLN biopsy “best practices” and urges their incorpora-
tion into all breast care. Systemic therapy has played an
increasingly important role in the care of such patients
and is becoming more tailored based on individualized
risk-to-benefit considerations and a better undersrand-
ing of tumor biclogy. Futther advances will depend on
optimally using and reimbussing existing methods and
systematically investigating new diagnostic and treat-
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ment moda.hncs Increased physician and patient partic-
ipation in clinical trials and prospective studies will
greatly accelerate the latter process.
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