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Abstract

Introduction—An option for active surveillance is not currently offered to patients with ductal

carcinoma in situ (DCIS); however a small number of women decline standard surgical treatment

for noninvasive cancer. The purpose of this study was to assess outcomes in a cohort of 14 well-

informed women who elected non-surgical active surveillance with endocrine treatment alone for

estrogen receptor-positive DCIS.

Methods—Retrospective review of 14 women, 12 of whom were enrolled in an IRB-approved

single-arm study of 3 months of neoadjuvant endocrine therapy prior to definitive surgical

management. The patients in this report withdrew from the parent study opting instead for active

surveillance with endocrine treatment and imaging.

Results—8 women had surgery at a median follow up of 28.3 months (range 10.1–70 months), 5

had stage I IDC at surgical excision, and 3 had DCIS alone. 6 women remain on surveillance

without evidence of invasive disease for a median of 31.8 months (range 11.8–80.8 months).

Conclusion—Long-term active surveillance for DCIS is feasible in a well-informed patient

population, but is associated with risk of invasive cancer at surgical excision.
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Introduction

Ductal carcinoma in situ (DCIS) represents 25–30% of breast cancers mammographically

diagnosed in the United States and is thought to be a non-obligate precursor to invasive

breast cancer.1–3 Since treatment is undertaken without reliable prognostic markers to

predict which women with DCIS will progress to invasive cancer in the absence of surgical

excision, there is increased interest in whether an “active surveillance” option, as is

commonly offered to patients with prostate cancer, may be feasible for some women with

DCIS.

Most DCIS is nonpalpable; thus a safe surveillance strategy for non-surgical management of

DCIS must rely on radiologic findings. Although mammography remains the “gold

standard” for imaging of DCIS recent studies suggest that MRI may be superior to

mammography for higher grade DCIS and for detection of occult invasive disease despite

limitations of MRI in detection of lesions <5 mm.4–8 The purpose of this study was to

evaluate clinical outcomes in a cohort of women diagnosed with ER-positive DCIS who

declined surgery and were followed with close radiographic surveillance including MRI.

Materials and methods

Between 2003 and 2008, 52 women enrolled in an IRB-approved single-arm study of 3

months of neoadjuvant endocrine therapy for ER-positive DCIS, which included definitive

surgical excision at the end of the study. However, 12 women withdrew from the parent

study upon completion of 3 months of endocrine therapy and declined surgery, opting

instead for active surveillance with the intent to consider surgery in the event of clinical

progression. 2 additional women were not enrolled in the clinical study but elected a similar

course of management. Each patient was extensively counseled and informed of the current

standard treatment guidelines for DCIS, as well as the increased future probability for

invasive cancer in the absence of surgical treatment for DCIS. Despite this, all 14 women in

this report declined surgery and strongly indicated preference for active surveillance.

However, all women were amenable to imaging follow up and planned to continue

endocrine therapy, despite unproven benefit in this setting. All women had at least 6 months

of follow up.

For those enrolled in the parent study, a baseline mammogram and MRI were obtained at

study entry and after 3 months of therapy. All patients electing active surveillance were

compliant with follow up which consisted of MRI, mammogram, and clinical exam

biannually. Biopsies were recommended if imaging findings were suspicious for

progression. Mammographic criteria for progression included increase in number and extent

of microcalcifications or suspicion of mass or architectural distortion. MRI progression was

defined as increase in extent of clumped ductal enhancement or development of mass-like

enhancement measuring at least 5 mm. All imaging studies were reviewed by a fellowship-

trained breast radiologist, and all patients were followed closely by a breast surgeon. At

every follow-up visit, imaging studies and treatment options were reviewed with the patient.
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Results

14 women who declined surgery for ER-positive DCIS are included in this review. Patient

characteristics are presented in Table 1. The median age was 49 years (range 41–71 years) at

presentation. Of these, nine women were premenopausal and took tamoxifen; five were

postmenopausal and took aromatase inhibitors. The average length of follow up is 42.3

months (range 11.8–80.8 months). Three women elected to discontinue endocrine therapy

due to side effects at 1.4 months, 8.7 months, and 13 months from treatment initiation. The

remainder elected to continue endocrine therapy as part of active surveillance.

Surgery subset

Eight patients in the cohort underwent definitive surgery during the follow up period (Table

2). Median time to surgery was 22.1 months (range 10.1–70 months). The indications for

surgery were: imaging progression,6 limited imaging response,1 and patient choice at 17.4

months due to plans for pregnancy.1 Examples of radiographic findings suggestive of

disease progression prompting surgery are shown in Figs. 1–3.

A total of 8 women (9 breasts) underwent surgery consisting of 7 mastectomies and 2

lumpectomies. Surgical treatment was altered from mastectomy to lumpectomy in 5 women.

Both women initially recommended lumpectomy successfully avoided mastectomy. Final

pathology at surgical excision showed 4 pure DCIS lesions and 5 Stage I IDC (Table 2). 4 of

5 invasive cancers were hormone-receptor-positive; all invasive cancers were node-negative.

Surveillance subset

Six patients remain on active surveillance; four remain on hormonal therapy. One woman

discontinued tamoxifen at 80 months and another discontinued AI at 60 months (Table 3).

At a median follow up of 31.8 months (range 11.8–80.8 months), all have shown continued

radiographic improvement or imaging stabilization of their known disease. In 2 of 6 patients,

core biopsy has been performed to confirm absence of invasive progression based in

imaging findings. All of these additional core biopsies have shown either persistent DCIS or

atypical ductal hyperplasia (ADH), but no invasive cancer.

Discussion

The incidence of DCIS has markedly increased since the widespread uptake of screening

mammography.1,9,10 The frequency of developing IDC from DCIS in the absence of

surgical therapy has been estimated to be between 14 and 75% with long-term follow

up,11–13 which suggests that many patients treated for DCIS do not derive a benefit in breast

cancer specific survival. However, if patients decline surgery for DCIS, it is imperative that

there be an effective follow-up strategy to follow these patients safely. An analogous patient

population is that of that of BRCA mutation carriers who have for many years been offered

routine annual MRI surveillance and clinical examination as a safe and acceptable

alternative to prophylactic surgery.14–17 However, to our knowledge, this is the first report

in the literature to document such an approach for patients with DCIS.
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Our report is limited to patients with hormone receptor-positive DCIS treated with endocrine

therapy. In invasive cancer, tamoxifen use has consistently been associated with a

significant benefit in reduction of local, distant and contralateral disease in both

postmenopausal and premenopausal women.18–20 In DCIS, when tamoxifen is given in

conjunction with surgery and radiation, ipsilateral breast recurrence was reduced by 30%

and contralateral events reduced by 50%; it is likely that this effect is seen primarily in

ER(+) disease.19–22 Tamoxifen has been shown to stabilize IBC in the setting of locally

advanced breast cancer and severe comorbidities that preclude surgery.23 Thus it is

conceivable that hormonal treatment may also prevent progression in some ER-positive

DCIS. One short-term preoperative trial has confirmed that hormonal intervention reduces

proliferation in DCIS24; more long-term studies of hormonal therapy alone will determine

which subsets of DCIS may benefit most from such an approach. In the present report, is

possible that for the women who successfully avoided surgery endocrine therapy may have

played a role, although this cannot be substantiated.

When recommending treatment for DCIS, it is important to determine how the decision to

forego surgery at presentation impacts patient outcome. If one models patient outcome on

Adjuvant! Online (adjuvantonline.com) for a 60 year old woman in perfect health with a

grade 2, 7 mm, node negative invasive cancer, the likelihood of death from breast cancer is

2.9% in 10 years, reduced to 2.1% with adjuvant tamoxifen. This same woman would have

more than double this risk for non-breast cancer mortality. For all women with DCIS, the

breast cancer specific mortality has been estimated to range from 1 to 2%. Thus, for women

who follow a plan of close observation and are subsequently found to have invasive cancer,

there is likely minimal impact on breast cancer mortality, provided the invasive cancer is

detected at an early stage.

Such data must be weighed against the potential morbidity of standard treatment. The

present study shows that the impact of active surveillance on subsequent treatment is likely

to be small or may even be beneficial for some patients; in this cohort of women, most of

whom were on hormonal therapy, 11/14 patients were initially recommended to have

mastectomy and to date, 2 have had mastectomy, 6 have had lumpectomy, and 6 remain

without surgical treatment. In this cohort, effective breast imaging played an important role

in follow up, and our findings support that the combination of mammography, ultrasound,

and MRI was effective at diagnosis of early invasive disease in women undergoing

surveillance for DCIS. However, cost of surveillance will also be a key consideration.

Critically important to the success of an expectant management approach is patient and

provider education. A detailed discussion with an informed patient, fully outlining possible

tradeoffs resulting from such a plan is absolutely essential. Areas of consensus, controversy,

and standard treatment recommendations must be carefully reviewed in order for a patient to

make decisions that take into account what is known about DCIS, likelihood of invasive

progression, and impact on breast cancer outcome, as well as patient comorbidities.

This study provides early insight into possible outcomes resulting from expectant

management for DCIS. Clearly, the report is limited by its small size, variability of patient

and DCIS characteristics, and selection bias, making it difficult to draw definitive
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conclusions. However, we found that there are a few well-informed, highly motivated

patients who make the decision to forego surgery in favor of a surveillance strategy for

management of DCIS. The future challenge to the medical community is to render this

option an increasingly safe one by further refining optimal patient selection, education and

follow up for this approach.
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Fig. 1.
58 year old woman with high grade DCIS (patient 12). (a) Baseline MRI shows extensive

abnormal clumped ductal enhancement in the upper breast. (b) Breast MRI at 19.3 months

on aromatase inhibitor therapy demonstrates improved appearance of abnormal

enhancement in the right breast. (c) Breast MRI at 25.5 months since diagnosis

demonstrated continual improvement in clumped ductal enhancement but a new 6 mm mass

enhancement (white arrow) representing 8 mm of Grade 3 ER−/PR−/Her2neu + IDC at

surgery. (Sagittal T1 post gadolinium subtracted maximum intensity projections).
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Fig. 2.
47 year old woman with intermediate grade DCIS who discontinued endocrine therapy after

13 months (patient 5). (a) Baseline MRI revealed extensive background enhancement which

was dramatically reduced at 3 month follow up where extensive clumped ductal

enhancement is seen in the lower breast (arrow) and scattered clumped ductal enhancement

is seen in the upper breast (b). (c) 65.5 months from diagnosis, breast MRI showed

increasing clumped ductal (arrow, left image) and mass-like (arrowhead, left image)

enhancement in the upper breast with a corresponding suspicious hypoechoic mass seen at

ultrasound (arrow, right image). Mastectomy revealed multifocal grade 2 IDC (ER+/weakly

PR+/Her2neu−) and low to intermediate grade DCIS. (Sagittal T1 post gadolinium

subtracted maximum intensity projections (MIP) and targeted ultrasound).
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Fig. 3.
55 year old woman with intermediate grade DCIS (patient 10). (a) Baseline MRI with upper

inner clumped ductal enhancement (arrow, left image) and pleomorphic microcalcifications

at mammography (arrow, right image). (b) 14.5 months after diagnosis breast MRI shows

increasing clumped ductal enhancement in a segmental distribution (arrow, left image) and

increasing pleomorphic microcalcifications at mammography (arrow right image).

Lumpectomy specimen revealed 6 cm of high grade weakly ER+/PR+ and Her2neu + DCIS.

(Sagittal T1 post gadolinium subtracted maximum intensity projections (MIP) and CC spot

compression magnification mammography).
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