
Journal of the National Cancer Institute Monographs, No. 41, 2010  	 197

DOI: 10.1093/jncimonographs/lgq032	 © The Author 2010. Published by Oxford University Press. All rights reserved.
	 For Permissions, please e-mail: journals.permissions@oxfordjournals.org.

Genomic and phenotypic similarities between ductal carcinoma in 
situ (DCIS) and invasive breast cancer support that DCIS is likely 
a nonobligate precursor of invasive ductal cancer. Because it 
remains difficult to predict which individuals with DCIS will 
develop invasive cancer without excision, surgery has long been the 
mainstay of treatment for women diagnosed with DCIS. Presently 
in the United States, 97% of patients with DCIS undergo surgi-
cal excision, of which one-third will involve mastectomy (1,2). 
The most recent NCCN Clinical Practice Guidelines in Oncology 
(v.2.2010) recommend total mastectomy as one treatment option 
for DCIS (3). General guidelines for the use of mastectomy in 
DCIS have been suggested by an expert panel convened by the 
American College of Radiology (4) and recommend that patients 
with extensive and/or multifocal DCIS involving 4–5 cm of dis-
ease or more than one quadrant should be offered mastectomy. 
In addition to these patients, women with potential contraindica-
tions to breast irradiation or a strong preference for mastectomy 
over breast conservation have been considered appropriate can-
didates for this procedure.

In the United States, the use of mastectomy for treatment of 
DCIS has declined steadily. Among the cancer registries partici-
pating in the Surveillance, Epidemiology, and End Results 
(SEER) Program, 43% of women with DCIS underwent mastec-
tomy in 1992 compared with 28% in 1999 (1). However, signifi-
cant variations in surgical treatment patterns for DCIS persist 
among SEER sites: between 1997 and 2000, those treated with 
mastectomy for DCIS ranged from the highest rate of 50.5% in 
Utah to the lowest rate of 23.1% in Connecticut (5). Factors 
reported to be associated with a higher likelihood of mastectomy 
for DCIS have included young age at diagnosis, geographic site, 
and white race (5,6). Following treatment for DCIS, the risk of 
contralateral breast events has been shown to be 4.5/1000 person-

years (7). Despite this increased contralateral breast cancer risk, 
few women have previously undergone contralateral prophylactic 
surgery for DCIS. However, there has been a recent surge in the 
prevalence of contralateral prophylactic mastectomy (CPM), and 
between 1998 to 2005, the CPM rate in women with DCIS 
increased from 2.1% to 5.2% (8). Factors contributing to this 
increase most certainly include the inaccurate perception many 
women with DCIS harbor regarding their future risk for invasive 
cancer (9), although improved reconstructive outcomes and more 
widespread use of magnetic resonance imaging have also been 
proposed as contributing causes.

Various surgical approaches for mastectomy are currently used 
and include simple mastectomy (excision of breast tissue and over-
lying skin), skin-sparing mastectomy (removal of breast with pres-
ervation of the skin envelope), and most recently, nipple-preserving 
mastectomy techniques. None of these approaches appear to con-
fer increased risk of local recurrence over the others, provided that 
conscientious attention is given to performing a complete excision 
of all apparent breast tissue (10–12). Nipple-sparing procedures 
have been more widely reported in the last few years, including for 
DCIS, and with short-term follow-up, the local recurrence risk has 
not exceeded 3% (13–15) with one study showing no recurrences 
in 15 cases of DCIS treated with nipple-sparing mastectomy at a 
median follow-up of 41 months (14). DCIS, as an intraductal 
lesion, may be expected to more frequently extend into the nipple. 
In fact, however, DCIS has been shown to less frequently involve 
the nipple–areolar complex than either invasive ductal carcinoma 
or invasive lobular carcinoma (16). The low recurrence rates 
reported in these studies may in part be attributed to appropriate 
selection criteria for nipple-sparing procedures and a low threshold 
to exclude patients with centrally located disease, extensive DCIS, 
or radiographic abnormalities in proximity to the nipple–areolar 
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complex. In aggregate, the studies reporting outcomes for DCIS 
treated with nipple-sparing mastectomy have shown that the pro-
cedure is oncologically safe; however, longer follow-up is required 
to confirm durable recurrence-free survival with this approach.

Reconstruction is often used following mastectomy for DCIS. 
Considerations regarding breast reconstruction do not differ sub-
stantially from those for patients with invasive breast cancer, with 
the one notable exception being that women with DCIS less 
frequently undergo postmastectomy radiation therapy (PMRT). 
Indications for postmastectomy radiation in the setting of DCIS 
remain controversial and limited, with no DCIS group shown to 
derive consistent clinical benefit from PMRT. Few patients are 
considered to have sufficiently high risk to justify PMRT, but 
based on clinical parameters such as extent of disease, high grade, 
positive margins, or young age, radiation may occasionally be 
given. This recommendation is supported by two studies, which 
reported long-term recurrence rates of 16% and 11% for mastec-
tomy margins of less than or equal to 2 mm (11,17). In contrast, we 
have found an 8-year locoregional recurrence rate below 2% in 
women with close or positive margins after mastectomy without 
radiation (18). These few and discrepant studies support a selective 
use of PMRT for DCIS. The resulting low rate of PMRT in 
women treated with mastectomy for DCIS makes this group espe-
cially well suited for immediate reconstructive options, possibly 
combined with nipple-sparing techniques in carefully selected 
candidates.

Clinical outcomes following mastectomy for DCIS are excel-
lent, with both clinical trial and population-based studies consis-
tently reporting a 1%–2% rate of local recurrence with long-term 
follow-up compared with approximately 10%–15% following 
breast conservation and radiation (19–22). The increased local 
recurrence risk with breast conservation has not been shown to 
affect breast cancer–specific survival when compared to patients 
undergoing mastectomy for DCIS, with both groups exhibiting up 
to a 99% long-term breast cancer–specific survival (19,23). The 
National Surgical Adjuvant Breast and Bowel Project has reported 
that in their DCIS trials, women with DCIS who recur with inva-
sive cancer after treatment have a twofold greater mortality risk 
relative to those without invasive recurrence (hazard ratio = 2.08, 
95% confidence interval = 1.46% to 2.98%) (24). Thus, 
although the risk of local recurrence is low, there is some evidence 
to suggest that suboptimal locoregional therapy may affect 
long-term outcome if there is progression to invasive cancer.

Although isolated nodal recurrences and distant recurrences 
are occasionally encountered following mastectomy for DCIS, the 
majority of local recurrences present as an invasive focus on the 
chest wall detected by palpation (11). To date, no comprehensive 
studies of local recurrences after mastectomy for DCIS have been 
reported. A small review of 10 chest wall recurrences in this setting 
has suggested that young age and multifocality are associated with 
increased risk of locoregional failure (25). One recent study 
reported a series of 80 patients who had undergone mastectomy 
for DCIS and had margins <10 mm (17). At a median follow-up of 
61 months, six patients (7.5%) had a local recurrence. In this study, 
recurrences were associated with high grade and margin of less 
than or equal to 2 mm. Young age (defined as <60 years) was again 
identified as a risk factor for recurrence. However, as discussed 

above, PMRT is rarely recommended even in “high-risk” patients, 
and indications for its use in the setting of DCIS have not been 
established. Fortunately, in women with isolated locoregional 
recurrence after mastectomy for DCIS, surgical excision combined 
with chest wall radiation has been an effective treatment strategy 
and has been associated with excellent long-term disease-free 
survival (25).

Because of the low risk of nodal extension in DCIS, routine 
axillary dissection is no longer recommended in this setting. 
Nevertheless, until recently, more than 30% of mastectomies for 
DCIS still included axillary lymph node dissection (1). Many advo-
cate for the use of sentinel node biopsy in patients undergoing 
mastectomy for DCIS because subsequent sentinel node biopsy 
may be technically difficult following division of lymphatic chan-
nels in the axillary tail. The 10%–20% upstaging of DCIS to 
invasive stage I or II breast cancer following definitive surgery 
further supports sentinel node biopsy in women undergoing mas-
tectomy for DCIS as it obviates the need for a second surgery if 
invasive cancer is identified upon excision (26). In one study of 470 
patients with DCIS who underwent sentinel node biopsy, 9% of 
patients were found to have a positive sentinel node. The majority 
(84%) had isolated tumor cells only (≤0.2 mm), which were not 
detected on H and E staining (27). The clinical significance of such 
a finding remains in doubt. At this time, sentinel node biopsy 
should be considered for those patients with increased likelihood 
of invasive cancer, including those with multiquadrant disease, 
extensive comedonecrosis, or radiographic findings suspicious for 
invasive cancer. If a positive node is identified, the patient is 
likely at increased risk for distant disease as nodal involvement 
suggests the presence of undetected invasive cancer. Consequently, 
most women with DCIS and nodal metastases will be recom-
mended both axillary dissection and systemic therapy. It remains 
to be seen whether the long-term prognosis for patients with 
node-positive DCIS differs from that of other DCIS patients.

Systemic hormonal therapy has a limited role following mastec-
tomy for DCIS. In National Surgical Adjuvant Breast and Bowel 
Project B-24, a randomized controlled study of tamoxifen follow-
ing lumpectomy and radiation for DCIS, there was a 2% incidence 
of contralateral breast events at a median follow-up of 74 months. 
Women treated in the tamoxifen arm had 74% fewer invasive 
cancer events and 78% fewer contralateral DCIS compared with 
the placebo group (21). This benefit appeared to be confined 
largely to the estrogen receptor (positive) group (28), although 
these data await validation. Cuzick et al. (29) have recently 
reported a 29% reduction in recurrent ipsilateral DCIS with 
tamoxifen (hazard ratio = 0.71, 95% confidence interval = 0.58%–
0.88%) (29). Given the low rate of ipsilateral breast events in 
women following mastectomy for DCIS, tamoxifen does not con-
fer a significant benefit to the ipsilateral breast. Thus, the greatest 
impact of systemic hormonal therapy after mastectomy for DCIS 
may be to the contralateral breast, with younger women with lon-
gest life expectancy likely to benefit most.

Conclusions
Although mastectomy is the most invasive surgical treatment for 
DCIS, it remains the gold standard for long-term locoregional 
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control. Mastectomy is the recommended surgical option for 
women with extensive or multicentric disease. However, it has 
not been shown to improve breast cancer–specific survival in 
women with DCIS. It is possible that improvements in surgical 
technique, including better outcomes from breast reconstruction, 
have recently led to an unintended consequence of increased rates 
for both ipsilateral and contralateral prophylactic mastectomy. 
Thus, even as we gain greater insight into strategies to reduce the 
risk of invasive cancer in DCIS, it is imperative that efforts also 
be focused on understanding how women make surgical treat-
ment decisions for DCIS to maximize the benefit and minimize 
the morbidity resulting from treatment. This is particularly 
important as DCIS continues to be a disease for which invasive 
potential and clinical impact are as yet poorly defined. Fundamental 
to progress in this regard will be a greater emphasis on identifying 
tools to more accurately communicate the risk associated with 
both the disease and its treatment in patients diagnosed with 
DCIS.
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