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Abstract

Recent published guidelines suggest that adequate margins for DCIS should be 2 2 mm after breast
conserving surgery followed by radiotherapy (RT). Many groups now use this guideline as an
absolute indication for additional surgery. This article describes detailed multidisciplinary practices
including extensive preoperative/intraoperative pathologic/histologic image-guided assessment of
margins, offering some patients with small low/intermediate grade DCIS no RT, the use/magnitude
of radiation boost tailoring to margin width, and endocrine therapy for ER-positive DCIS. Use of
these protocols over the past 20-years has resulted in 10-year local recurrence rates below 5% for
patients with negative margins < 2 mm who received RT. Patients with margins <2 mm who do not
receive RT experience significantly higher local failure rates. Thus, there is not an absolute need to
achieve wider negative surgical margins when <2 mm for patients treated with RT and this should
be determined by the multidisciplinary team. Utilization of these multidisciplinary treatment
protocols and techniques may not be exportable and extrapolated to all hospitals, breast programs
and systems as they can be complex and resource intensive.
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Introduction

Patients with negative margins after breast
conserving surgery (BCS) for ductal carcinoma in situ
(DCIS) are at lower risk of local recurrence (LK)
compared with patients with positive margins;
however the optimal margin width has been a topic of
debate for many decades. The current management of
DCIS includes a wide array of treatment options in
patients and physicians struggle with decision
making in order to avoid overtreatment or under

treatment. Ongoing trials in Europe and the United
States are randomizing patients with low risk DCIS to
standard care (surgery with or without radiation
therapy) versus percutaneous biopsy and surveillance
with surgery/radiotherapy only with progression to
invasive disease. On the other hand we continue to
debate what constitutes an adequate margin of
resection among patients undergoing BCS followed
by whole breast radiation therapy (WBRT) [1-4]. To
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complicate this further, recent meta-analyses and
consensus guideline for invasive breast cancer (with
and without DCIS) have defined an adequate margin
of resection of no tumor on ink yet the newest
consensus guideline for DCIS defines a 2 mm margin
as the standard for an adequate margin in DCIS
treated with WBRT [5-7]. Given these new
developments and differences, it was of interest for
our group to review MD Anderson’s contemporary
outcomes among patients undergoing BCS for DCIS
with particular attention to our own multidisciplinary
practice to establish our own guidelines as it relates to
margin status in DCIS.

Recent Meta-analysis and DCIS Margin
Consensus Guideline

Given the controversy and lack of consensus on
what represents an adequate margin for patients with
DCIS undergoing BCS, the Society of Surgical
Oncology (SSO), American Society for Radiation
Oncology (ASTRO), and American Society of Clinical
Oncology (ASCO) convened a multidisciplinary panel
to evaluate the relationship between LR and margin
width [7]. The main goal of developing the guideline
was to assist clinicians and patients in the
decision-making process based on the best available
evidence. The DCIS consensus guideline is based in a
study-level meta-analysis that evaluated the effect of
margin width and LR with the aim of defining a
minimum negative margin to maximize local control
[5].

The studies included in the meta-analysis were
selected from 1,577 overall available studies. To be
eligible, the study had to have at least 50 patients with
DCIS undergoing BCS with WBRT, have at least 4
years of median follow-up, numerically defined
margins and crude LR data available. A total of 108
studies were assessed for eligibility with 20
retrospective studies selected for inclusion. The
studies selected represented 7,883 patients treated
from 1968-2010. The median follow-up was 6.5 years
and the median incidence of LR was 8.3%. The
meta-analysis included two different statistical
analyses, the LR proportion was modeled using
random-effects logistic meta-regression (frequentist
approach) and a network meta-analysis that allowed
for multiple margins distance per study (Bayesian
approach). In the frequentist approach, relative to >0
or 1 mm, odd ratios (ORs) for 2 mm (0.51), 3 or 5 mm
(0.42) and 10 mm (0.60) showed comparable
reductions in the odds of LR. In the Bayesian analysis
OR relative to positive margins for 2 mm (0.32), 3 mm
(0.30) and 10 mm (0.32) were similar, and were greater
than the odds of LR for >0 or 1 mm (0.45). There was a
lower odds of LR at 2 mm compared to >0 or 1 mm

(relative OR 0.72) and no evidence that a distance
greater than 2 mm had any beneficial effect. The
width reported in the studies included in the
meta-analysis did not allow the investigators to
analyze the impact of margins 1-1.9 in the risk of LR
and some groups consider this a major limitation of
the study with respect to selection and utilization of a
2 mm guideline. Based on these results, the
meta-analysis concluded the margin distances above 2
mm are not significantly associated with further
reduction in odds of LR (3).

The SSO, ASTRO and ASCO multidisciplinary
panel determined, after reviewing the best available
evidence that a positive margin, defined as ink on
DCIS is associated with an increased risk in LR and
that such risk is not nullified by the use of WBRT.
Margins of at least 2 mm are associated with a
reduced risk or LR and margins wider that 2 mm are
not associated with lower LR, thus the evidence does
not support the routine practice of obtaining margins
wider than 2 mm [7]. The consensus also evaluated
data on endocrine therapy, radiation therapy and
patient and tumor characteristics. While endocrine
therapy reduces breast adverse outcomes, there is no
association between therapy and margins, similarly
the details associated with the dose, frequency and
boost should not be dependent of margin status. The
guideline multidisciplinary panel recognized that
there are a number of factors associated with the risk
of LR including histologic pattern, comedonecrosis,
size of DCIS, and even gene expression profiles.
Currently there are no data addressing whether
recommended margin width should be influenced by
these factors.

An area of specific clinical interest that the
guideline addresses is the common scenario of
patients with DCIS and microinvasion (defined as no
invasive focus larger than 1mm), in this cases, based
on expert opinion, the panel considered that the DCIS
margin guideline should be used given that the
majority of the lesion was DCIS and that the systemic
management of these patients resembles that of DCIS
and not invasive carcinomas. Conversely, among
patients with invasive carcinoma with a DCIS
component, the recommendation is to follow the
invasive cancer guideline [6], given that the natural
history and treatment of these lesions is more similar
to invasive cancers where majority of patients receive
systemic therapy. The panel noted in some cases,
where an extensive intraductal component is seen, a
post-excision mammography could be needed and
some patients may require re-excision.

The SSO, ASTRO and ASCO guideline for DCIS
margins was designed to help clinicians and patients
in the decision-making process while acknowledging
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that each individual case requires clinical judgment.
The authors emphasize that the guideline only applies
to patients with DCIS treated with BCS and WBRT,
and the recommendations therefore cannot be
extrapolated to patients treated with accelerated
partial breast irradiation. Although the consensus
guideline clearly states that clinical judgment should
be used in determining the need for further surgery in
patients with negative margins < 2 mm, clinicians and
multidisciplinary teams are beginning to utilize this
as an absolute indication for re-operative surgery.

International guidelines for DCIS
margins for BCS

The new SSO, ASTRO, and ASCO guidelines are
also consistent with the European Society for Medical
Oncology (ESMO), the National Institute for Health
and Clinical Excellence (NICE), and the New Zealand
Guidelines Group which all define an appropriate
margin width in DCIS to be 2 mm [8-10]. The National
Comprehensive Cancer Network guidelines now also
state that margins of at least 2 mm are associated with
a reduced risk of ipsilateral breast tumor recurrence
(IBTR) relative to narrower negative margin widths in
patients receiving WBRT [11]. The American Society
of Breast Surgeons defines a negative margin in
patients with DCIS as no ink on tumor [12]. Therefore,
our group was particularly interested in defining the
absolute risk of local recurrence in contemporary
patients with less than 2 mm margins treated for DCIS
with BCS with and without radiotherapy at MD
Anderson.

MD Anderson contemporary outcomes of
BCS for DCIS and margin width

For patients undergoing BCS, a previous
analysis of 1,216 patients treated at MD Anderson
showed that the presence of close margins less than 2
mm did not increase the patient’s risk for in-breast
tumor recurrence (IBTR) in comparison to more
widely negative margins, provided the patient also
received radiation therapy [13]. Specifically, risk of
IBTR at 5-years was 3.7% among women with widely
negative margins 2 2 mm compared to 2.2% among
women  with close or positive margins.
Approximately 80% of patients in this cohort received
radiation therapy following breast conserving
surgery. In multivariable analysis, age, receipt of
radiation therapy, and size of DCIS correlated with
IBTR risk, whereas margin status did not.

We recently updated this cohort with additional
patients and longer follow-up and analyzed
outcomes. We identified 1,491 patients with DCIS
undergoing definitive BCS from 1996 to 2010 [14, 15].

Cox proportional hazard models were used to
examine the relationship between margin width (< 2
mm or > 2 mm) and local - regional recurrence (LRR)
by receipt of adjuvant radiation therapy (RT). Patients
with positive margins defined as ink on tumor were
excluded and the median follow-up of the cohort was
8.7 years. Univariate analysis of age, family history,
grade, tumor size, presence of comedonecrosis, RT,
adjuvant hormonal therapy, ER status, and margin
width revealed younger age (< 40 yr), no RT, and
margin width < 2 mm (n=100) to be significantly
associated with LRR. The association between margin
width and LRR significantly differed by receipt of
adjuvant radiation therapy. There was no statistical
significant difference in LRR for patients with
margins <2 mm vs > 2 mm who received RT, (10-year
LRR 4.8% vs 3.3%, respectively; p=0.72; Figure 1a).
For patients who did not receive RT, those with
margins < 2 mm were significantly more likely to
develop a LRR than those with margins > 2 mm
(10-year LRR 30.9% vs. 5.4%, respectively; p=0.003;
Figure 1b). Thus, in our contemporary
multidisciplinary practice, for patients with < 2 mm
margins receiving adjuvant radiation therapy, there is
no detectable significant difference in locoregional
recurrence when compared to patients with > 2mm
margins. In this regard, it is also interesting to note
that one of the other largest studies evaluating the
relationship between margin width and recurrence of
DCIS from investigators at the Memorial Sloan
Kettering Cancer Center did not identify a significant
association of recurrence with margin width of < 2
mm compared with larger margins for patients
receiving radiotherapy [16]. Therefore in general, at
MD Anderson additional surgery for wider margins
of resection are not routinely justified in this group of
patients but should be obtained for patients with <2
mm margins who are not plan to receive
radiotherapy.  Important caveats for  this
recommendation do not include patients who have
multiple very close margins or evidence of residual
malignant appearing calcifications on mammography.
These patients do require additional excision. Thus,
although it has been well known that reexcision after
surgery for DCIS with close margins after
conservative surgery will find additional disease in a
significant proportion of patients [17], the use of
radiotherapy in this scenario appears to abrogate the
long-term risk of recurrence.

MD Anderson multidisciplinary practices
facilitating negative margins and local control
of disease

In our practice there is extensive interaction
between the radiologist, the surgeon, and pathologists
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preoperatively, intraoperatively, and following
surgery to ensure adequate resection of the lesion to
minimize the need for repeat surgery and LRR.
Decisions regarding adequate extent of margins, use
of radiation and/or endocrine therapy are made in a
multidisciplinary manner and patient input with
respect to perceived benefit and risk is also of prime
importance.

Breast imaging and DCIS

Screening

Mammography is the main modality for
detection and determination of the extent of DCIS
particularly when presenting as calcifications with a
reported sensitivity of 87-95% [18-21]. Although the
sensitivity of breast ultrasound (47-71.3%) is lower
than mammography, ultrasound can be useful as an
adjuvant imaging modality when the disease is
non-calcified, occult by mammography, or in
symptomatic patients [22, 23]. It also can identify a
mass lesion that may represent an invasive
component.

Determination of disease extent and biopsy

Breast MRI has high sensitivity for DCIS
detection particularly in higher grade disease
(73-100%) [24, 25]. Breast MRI may be helpful when
disease has an atypical presentation and in the subset

sonography can underestimate the extent of disease
[26-28]. Breast MRI has not been proven to improve
selection of patients for margin-negative breast
conserving therapy. Further, the use of breast MRI in
patients with pure DCIS has not impacted long term
outcome following breast conserving therapy [29].
Therefore, breast MRI is not routinely utilized for
patients with DCIS at our institution.

Defining the extent of malignant appearing
calcifications helps the surgical team to determine
which patients would be optimal candidates for
breast conserving therapy given the breast to tumor
size ratio. A recent evaluation of breast
microcalcifications among 1657 patients with pure
DCIS treated at MD Anderson, identified that fine
linear (branching) microcalcifications were associated
with a 5.2 fold increase in LRR. Further, extremely
dense breast tissue was significantly associated with
dense breasts and biopsy-proved multicentric disease,
and such patients were more likely to undergo
mastectomy compared with older patients [30]. It is
also interesting to note that ER-negative DCIS is more
frequently visible on sonography than ER-positive
DCIS.[19] For lesions that have extensive malignant
appearing calcifications the extremes of the lesion are
biopsied to pathologically confirm the extent of
disease and mark the area for potential surgical
excision. If the disease is multicentric, mastectomy is

of micropapillary DCIS where mammography and generally performed although oncoplastic
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Figure 1. Local-regional recurrence outcome among 1,491 patients with DCIS treated with breast conservation all patients (A), with (B) and
without (C) radiotherapy, stratified by margin status at MD Anderson Cancer Center 1996-2010. There was no statistical significant difference in LRR
for patients with margins <2 mm vs > 2 mm who received RT, (10-year LRR 4.8% vs 3.3%, respectively; p=0.72; B). For patients who did not receive RT, those with
margins < 2 mm were significantly more likely to develop a LRR than those with margins > 2 mm (10-year LRR 30.9% vs. 5.4%, respectively; p=0.003; C)[14, 15]; with
permission from Annals of Surgery. Promotional and commercial use of the material in print, digital or mobile device format is prohibited without permission from
the publisher Wolters Kluwer. Please contact healthpermissions@wolterskluwer.com for further information.
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reconstruction can facilitate breast conserving
procedures in patients with larger breasts. When a
decision has been made that the patient is an
acceptable candidate for BCS, the lesion(s) in question
are routinely localized with wire(s) or with a
radioactive seed(s), depending on surgeon preference.
Extensive interaction with the radiologist, the
surgeon, and pathologists preoperatively,
intraoperatively, and following surgery helps to
ensure adequate resection. As noted above, when
there is a margin less than 2 mm, it is our general
practice to perform a postoperative diagnostic
mammogram to ensure that no suspicious-appearing
residual calcifications remain. If there is any question
regarding the malignant nature of these calcifications,
they can be biopsied under stereotactic guidance to
determine if reexcision is indicated. If the biopsy
reveals residual ductal carcinoma, the calcification
should be localized prior to the time of reexcision to
assure removal.

Surgical Technique and Considerations

During BCS, it is not routine to excise skin at the
time of surgical resection for DCIS at MD Anderson.
The practice of excision of the skin to the pectoralis
fascia has its origins from the 1970s and 80s as a
routine procedure for quadrantectomy and among
early surgical practitioners in the United States. There
is no need to remove the skin for noninvasive breast
cancer except if there are extensive malignant
appearing microcalcifications just beneath the skin
seen on preoperative imaging, intraoperative
imaging, or as part of a planned oncoplastic
procedure. In general, the breast surgeons at MD
Anderson have largely moved to localizations
utilizing radioactive seeds (one or more as needed)
since the seeds can be placed on a day remote from
the operative procedure allowing more flexibility in
the OR schedule. We are also performing prospective
clinical trials evaluating newer technologies for
intraoperative localization. Our practice for the last 25
years has involved extensive intraoperative specimen
imaging and pathology evaluation to ensure complete
resection and negative margins, described below in
the pathologic processing section of this manuscript.

We do not routinely obtain cavity shave margins
as this is believed to adversely affect cosmetic
outcome by removing additional normal breast tissue
that is uninvolved by DCIS [31]. Instead we perform a
targeted resection of any suspicious margins based on
the intraoperative assessment by imaging and
pathology. Utilizing selective frozen section analysis
of close or suspicious margins identified on the
intraoperative images allows for the ~35% of cases to
move from positive intraoperative margins to

negative final pathologic margins for DCIS [31]. Our
group is also testing the potential of high-resolution
3D tomosynthesis for intraoperative specimen
imaging evaluation for potential increased efficiency.
Radiopaque clips are placed routinely in the resection
cavity to facilitate identification of the area for
radiation therapy and to facilitate the use of a boost
when indicated. Although the median size of DCIS
cases treated with BCS over the past 20 years at MD
Anderson is only 1 cm, during the same time period
the use of oncoplastic surgery has allowed for an
increasing number of patients with an unfavorable
tumor location to become BCS-eligible [14, 32].
Essentially, if all malignant appearing calcifications
can be removed utilizing this approach and the
margins are negative, there is no absolute size criteria
utilized at our institution for the selection of patients
for BCS in the treatment of DCIS. This approach,
however, sometimes makes delivery of a radiation
boost complex. While some surgeons have advocated
for mastectomy if a positive margin is obtained after
an oncoplastic surgery, our group evaluates each case
and does not feel that mastectomy is routinely
needed. The segmental cavity can be easily identified
and specific margins can be excised to achieve
negative margins with re-operative surgery. When
re-excisions are needed following BCS with
oncoplastic reconstruction, the procedures are
performed jointly with the plastic surgeons and breast
surgical oncologist. Lymphatic mapping with sentinel
lymph node biopsy is considered on a case by case
basis depending on the size of the DCIS lesion and the
complexity of the oncoplastic reconstruction [33-35].
Sentinel lymph node biopsy may be performed when
there is a large size of DCIS where upstaging to
invasive disease approaches 25% or if there is
suspicion for invasion on imaging or the diagnostic
biopsy. The development of various technologies to
identify positive margins during surgery for invasive
and in situ disease is a burgeoning area of research
and business development. At this time, there is no
unequivocal evidence that these technologies can
more accurately predict and identify positive margins
for DCIS compared with other standard processes.
This area remains an important area of research
intended to decrease the need for reoperative surgery

which can impact cosmetic outcomes and quality of
life.

Pathologic processing of DCIS

The strongest predictor of local recurrence of
DCIS after BCS is a positive surgical margin at the
time of initial surgery. Achieving negative margins
for DCIS can be quite challenging, as most DCIS
lesions are non-palpable and are usually detected
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only by radiologic findings as microcalcifications [30,
36]. Accurate assessment of the extent of DCIS and the
margin status of BCS specimens is often difficult and
the handling of these specimens requires special care
[37-39]. Use of specimen radiographs is strongly
recommended [37, 40]. Orientation of the BCS
specimens by the surgeon is crucial to assure correct
orientation and multiple color inking is routinely
utilized at MD Anderson to facilitate either
intraoperative or postoperative targeted excision for
margin control. This method also facilitates
measurement of the distance to each margin more
precisely. Margins are first evaluated on specimen
radiographs to ensure that all radiographic
abnormalities are removed and margins are free of
any mammographic abnormalities (Figure
2). Intra-operative specimen imaging is performed by
digital imaging in the pathology suite located in the
operating room. The images are then viewed by the
pathologist, the surgeon on monitors in the operating
room, and radiologists concurrently on monitors in
the radiology suite. This permits real-time
multidisciplinary communication to assist with
directed re-excisions if necessary. Sections are then
submitted for histologic evaluation. Perpendicular
sections are recommended for areas where the
margins appear to be close, as they allow accurate
measurement of the distance to the margin [41]. In
general, more extensive sampling is necessary for
DCIS samples than for invasive lesions which tend to
be more macroscopically evident. Pathology reports
should include details of the closest measurement to
each margin and, for involved margins, the extent of
the involvement can be categorized as focal or
extensive. Adequacy of margins should be evaluated
for each patient and the decision for reoperative
surgery should be based on additional factors such as
histologic type, grade and presence or absence of any
residual mammographic abnormality.

Radiation Therapy for DCIS

Use of RT is a key consideration when evaluating
the adequacy of resection for DCIS. At MD Anderson,
we have used a tailored approach when considering
the radiation boost dose based on the final surgical
margin status. The boost dose is 16 Gy in 8 fractions
for patients with positive margins, 14 Gy in 7 fractions
for patients with close margins <2 mm, and 10 Gy in 5
fractions for patients with margins > 2 mm. While
there are no high quality prospective data to
document appropriate boost dosing and indications
in DCIS, the favorable results from the MD Anderson
DCIS series cited above support this tailored
approach [42]. Further, for patients with DCIS, the
extremely favorable results of the Radiation Therapy

and Oncology Group (RTOG) 9804 clinical trial, in
which 7-year IBTR risk was less than 1% among
patients treated with WBRT without a boost, present a
strong argument that a tumor bed boost is not needed
in the patient population of low-risk DCIS [43].

Recently, there has been a growing body of data
illustrating that the Breast DCIS score, developed and
marketed by Genomic Health, can prognosticate
10-year risk of IBTR (invasive and in situ events) and
10-year risk of invasive IBTR in patients treated with
BCS without RT. Based on its value, proponents have
argued that this test may be used to predict which
patients will benefit from RT and which patients do
not require it. However, it should be noted that the
test itself has only been validated as a prognostic test
and not a predictive test. Further, a recently published
decision analysis suggested that routine incorporation
of the test into clinical practice was unlikely to meet
societal thresholds for cost effectiveness [44].

With these limitations acknowledged, our group
participated in a multicenter study that found that the
test may have certain clinical utility [45]. For example,
in a patient who meets RTOG 9804 criteria for low risk
DCIS (size < 2.5 cm, mammographically detected, and
low to intermediate grade), the estimated risk of IBTR
is 1% /year treated without radiotherapy based on this
trial data. If the patient is interested in observation,
then the Breast DCIS Score could be used as a
confirmatory test to “rule-in” the decision for
omission of radiation therapy after BCS. This
“rule-in” observation approach can be particularly
helpful in patients who may be considered borderline
candidates for omission of radiation solely based on
clinical grounds - for example a very young patient
with otherwise favorable DCIS, or a patient with low
to intermediate grade DCIS who has evidence of
comedonecrosis on pathology. Finally, for patients
perceived to be at higher risk for IBTR based solely on
clinical-pathologic grounds but who nevertheless are
strongly motivated to avoid radiation, the Breast
DCIS Score could be useful to “rule-out” a decision
for omission of radiation and provide more
compelling data for the patient to justify the decision
for treatment. We expect that indications for use of the
Breast DCIS Score will continue to be refined as
additional data become available.

Consistent with data from MD Anderson, a
study from Memorial Sloan Kettering Cancer Center
sought to estimate the relative benefit of RT following
BCS as a function of margin status [46]. In this study,
margin status was categorized as <1 mm, 1 to 9 mm,
or 2 10 mm. Among patients who received RT
following BCS, 10-year risk of IBTR was nearly
identical regardless of margin status and ranged from
11-13%. In contrast, among patients who did not
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receive radiation therapy, 10-year risk of IBTR was
41% for those with close margins < 1 mm, 27% for
those with negative margins ranging from 1 to 9 mm,
and 21% for those with margins > 10 mm. The
conclusion from these important studies is that when
patients undergo BCS at large centers with careful

: - SN
P L NN T 1

assessment of pathologic margins and
multidisciplinary decision making, a close margin is
not an adverse risk factor for LR provided patients
receive  appropriate  WBRT and there is

documentation of removal of malignant appearing
calcifications.

Figure 2. MD Anderson intraoperative pathologic and radiologic processing of segmental mastectomy specimens for DCIS a) Intraoperative
specimen radiograph of the sectioned specimen is very important in the evaluation of margins. Careful evaluation of these slices helps to identify the targeted lesions
as well as other abnormalities. Additional margins can be obtained when the abnormality is present close to or at the margins and each slice is designated as superior,
inferior, medial, lateral, anterior, and posterior based on placement of the slices. The area on the 2nd row first slice on the left was interpreted as suspicious for
residual DCIS and additional margin was recommended. b) Correlation of gross appearance and specimen radiograph is an important aspect of intraoperative
evaluation of breast specimens. The gray white area present on gross inspection corresponds to architectural distortion/density on specimen radiograph (circled
area). c) DCIS extending within 2.5 mm to an inked margin. The distance between green ink and ductal carcinoma in situ is reported as the margin width (lower right
corner). d) DCIS is focally extending to margin (arrow). ) Higher magnification showing ducts with in situ carcinoma cells extending to inked margin (arrow).
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Table 1. Randomized controlled trials of endocrine therapy in patients with DCIS

Clinical trial Eligibility

Sample size Comparison arms

Results

NSABP B-24[47] Lumpectomy and radiation therapy 1804
NSABP B-24 with ER and

PR assessment[48]

Lumpectomy and radiation therapy 732

UK/ ANZ DCIS[50] Completely locally excised DCIS 1701
(negative margins)
NSABP B-35[53] Postmenopausal, 3104

hormone-receptor-positive DCIS who
underwent lumpectomy with clear
margins

Postmenopausal,
hormone-receptor-positive DCIS who
underwent lumpectomy with clear
margins

IBIS-II DCIS[55] 2980

Tamoxifen vs. placebo
Tamoxifen vs. placebo
2 x 2 factorial of

tamoxifen, or
radiotherapy or both

Breast cancer events at 5 years: 8.2% (Tamoxifen) vs.
13.4% (placebo); p=0.0009

In patients with ER+ DCIS, tamoxifen decreased
breast cancer events at 10 years; HR: 0.64, 95% CI:
0.48-0.86; no benefit seen in ER-negative DCIS
Median follow-up of 12.7 years, tamoxifen reduced
the incidence of all breast events; HR: 0.71, 95% CI:
0.58-0.88; benefit mainly among those who did not
receive radiotherapy

Median follow-up of 9 years, 122 breast cancer-free
events in the tamoxifen group vs. 90 in the
anastrozole group; HR: 0.73, 95% CI: 0.56-0.96; benefit
seen only in patients younger than 60 years of age
Median follow-up of 7.2 years, 67 recurrences for
anastrozole vs. 77 for tamoxifen; HR: 0.89, 95% CI:
0.64-1.23; no differences in outcomes between
treatments

Anastrozole vs.
tamoxifen

Anastrozole vs.
tamoxifen

Abbreviations: NSABP: National Surgical Adjuvant Breast and Bowel Project; UK/ ANZ: United Kingdom, Australia and New Zealand; IBIS: International Breast Cancer

Intervention Study; HR: Hazard ratio; CI: confidence interval

Endocrine therapy following BCS for
DCIS

The effectiveness of tamoxifen in the adjuvant
treatment of DCIS patients was first demonstrated
when the results of the NSABP B-24 clinical trial were
published in 1999 [47]. This double-blinded,
randomized, controlled clinical trial enrolled 1804
women with DCIS who underwent BCS and WBRT
therapy and were randomized to receive tamoxifen
versus placebo. Patients who received tamoxifen had
fewer ipsilateral and contralateral breast cancer
events. Later, it was demonstrated that the benefit
was largely seen in the subset of patients who had
ER-positive DCIS [48]. Interestingly, 25% of the
participants of B-24 had positive or unknown surgical
margins after surgery, and the 15-year IBTR rate in the
placebo cohort was 17.4% among patients with
positive margins versus 7.4% in patients with
negative margins. Tamoxifen lowered the IBTR rate to
11.5% in those with positive margins, while it had no
effect among the group of patients with negative
surgical margins (7.4% vs. 7.5%) [49]. In the UK/ANZ
DCIS trial, which enrolled 1701 patients who had
undergone local excision achieving negative surgical
margins, tamoxifen reduced the incidence of recurrent
ipsilateral DCIS and contralateral tumors; however,
the benefit of tamoxifen was mainly seen among the
cohort of patients who did not receive RT [50, 51]. In
the meantime, the aromatase inhibitors have shown
superiority to tamoxifen in the treatment of
postmenopausal women with hormone receptor-
positive invasive breast cancer [52]. Subsequently,
two large, double-blinded, randomized clinical trials
compared anastrozole versus tamoxifen in
postmenopausal women with hormone receptor-
positive DCIS. NSABP B-35, which enrolled 3104
patients who underwent BCS with clear margins,

showed that anastrozole use was associated with an
improved breast cancer-free interval compared to
tamoxifen, mainly among those with an age younger
than 60 years [53]. This study also showed that there
were important differences in patient reported
outcomes between both therapeutic options [54]. The
IBIS-II DCIS clinical trial, which enrolled 2980
postmenopausal women who had clear margins after
BCS, demonstrated non-inferiority for anastrozole
and no clear efficacy differences between both
treatments. Although adherence to treatment was
relatively low and similar among both treatment arms
(67%), there were significant differences in adverse
events, where patients who received anastrozole had
more musculoskeletal events including fractures and
osteoporosis, while those who received tamoxifen had
more vasomotor, gynecological and thromboembolic
events [55]. The risk of death from breast cancer after
a diagnosis of DCIS is similar compared to a healthy
age-adjusted population; however, young age at
diagnosis and a black race may be associated with
increased risk [56].

In summary, the use of endocrine therapy in the
adjuvant treatment of DCIS reduces breast cancer
events, but the absolute benefit is small, and there
appears to be minimal benefit when the surgical
margins are negative and the patients receive RT. The
benefits of endocrine therapy for ipsilateral
recurrence and for new contralateral breast cancer are
similar. At MD Anderson, the use of endocrine
therapy is discussed for all patients with ER-positive
DCIS receiving BCS with respect to potential benefit
and side effects. Initially, at MD Anderson as well as
within the National Comprehensive Cancer Network,
endocrine therapy use and adherence was low [57,
58]. In our updated analysis, approximately 57% of
patients with ER-positive DCIS take endocrine
therapy following BCS for DCIS [14]. The choice of
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specific endocrine therapy in postmenopausal women
with DCIS is tailored according to the side effect
profile and patient preference.

Conclusions

The  management of DCIS  requires
multidisciplinary involvement from screening and
diagnosis to therapy and survivorship. We are in a
unique time where ongoing clinical trials for low and
intermediate grade ductal carcinoma in situ in Europe
and the United States are now randomizing patients
to surveillance after percutaneous biopsy alone with
surgery or radiation only on progression to invasive
disease versus guideline concordant care with or
without RT and endocrine therapy. Margin status in
patients undergoing BCS for DCIS has been studied
extensively and remains controversial. Meta-analyses
derived from older retrospective studies may not be
broadly applicable to all patients treated today in all
facilities. Improvements in imaging and accepted
protocols for pathologic evaluation of margins, in
addition to innovations in RT targeting and dosing
have significantly changed the outcomes for patients
with DCIS. Our data regarding intraoperative
evaluation of margin status may not be applicable to
groups who do not employ extensive pathologic
evaluation of DCIS lesions during surgery.
Notwithstanding, it is clear that patients with positive
margins after BCS have an increased risk of
persistence/recurrence of disease and should be
offered additional re-excision. For patients with no
DCIS at the inked margin who receive RT, there is no
significant increased risk of local recurrence at 10
years follow-up. For patients with close margins (< 2
mm) not receiving radiotherapy, local recurrence is
significant and we recommend re-excision for wider
negative margins.
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