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Abstract
Purpose  Improved imaging, surgical techniques, and pathologic evaluation likely have decreased local recurrence rates 
for patients with ductal carcinoma in situ (DCIS). We present long-term outcomes of a large single-institution series after 
breast-conserving surgery (BCS) and adjuvant radiation therapy (RT).
Methods  We retrospectively reviewed the records of 245 women treated for DCIS with BCS and RT between 2001 and 
2007. Competing risk analysis was used to calculate local recurrence (LR) as a first event with the development of a second 
non-breast malignancy, contralateral breast cancer, and death as competing first events.
Results  At a median follow-up of 10.6 years, 4 patients had a LR (2 DCIS, 2 invasive) as a first event with a cumulative LR 
incidence of 0.0% and 1.5% at 5 and 10 years, respectively. Most patients had > 2 mm margins (90%), specimen radiographs 
(93%), and received a tumor bed boost (99%). The majority (60%) of patients with hormone receptor-positive disease received 
adjuvant endocrine therapy. Ten-year cumulative incidence of contralateral breast cancer (CBC) was 7.9%, second non-
breast malignancy was 4.5%, and death unrelated to breast cancer was 3.5%. Family history, age at diagnosis, and receipt of 
endocrine therapy were not significantly associated with the development of CBC (all P > 0.05).
Conclusions  With mature follow-up, our rates of local recurrence following breast-conserving therapy for DCIS remain very 
low (1.5% at 10 years). The incidence of CBC was higher than the LR incidence. Predisposing factors for the development 
of CBC are worthy of investigation.

Keywords  Breast cancer · Ductal carcinoma in situ · Outcomes · Breast-conserving therapy · Radiation therapy

Introduction

Early studies examining adjuvant radiation therapy (RT) fol-
lowing breast-conserving surgery (BCS) for patients with 
ductal carcinoma in situ (DCIS) showed that RT reduced the 
risk of local recurrence by approximately 50% [1, 2]. How-
ever, a more recent randomized study suggested as much 
as a 90% relative reduction in local recurrence (LR) with 
the addition of RT after BCS [3]. A report from our insti-
tution of 76 patients with DCIS treated with BCS and RT 
between 1976 and 1990 had an actuarial 10-year LR rate of 
15% [4]. However, given improvements in mammographic 
and pathologic evaluation, in addition to improved surgical 
and radiation techniques over the past several decades, we 
hypothesized that the incidence of LR at our institution had 
likely decreased. We reported on the results of 246 consecu-
tive patients treated with BCS and adjuvant RT for DCIS at 
our institution between 2001 and 2007 and found no LR at 
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five years [5]. Given the possibility of recurrences after five 
years in this patient population, we performed this long-
term analysis. Additionally, we sought to better understand 
the utilization of specimen radiograph and post-operative 
mammography in this patient population.

Methods and materials

The methods of this study have been previously described 
[5]. Briefly, we retrospectively reviewed the records of 245 
women consecutively treated for ductal carcinoma in situ 
with breast-conserving surgery (BCS) and adjuvant radia-
tion therapy at a single institution between 2001 and 2007. 
Patients with prior malignancy (except non-melanoma skin 
cancers), synchronous bilateral breast cancer, microinvasive 
disease, or an incomplete course of radiation therapy were 
excluded. One woman included in the prior analysis was 
excluded from this analysis as she subsequently underwent 
a prophylactic bilateral mastectomy following her initial 
diagnosis of DCIS. Patient data were collected in a prospec-
tively maintained database. The institutional review board 
approved this study.

Diagnosis and treatment

All patients underwent physical examination and diagnostic 
mammography as part of their initial work-up. Other imag-
ing, including magnetic resonance imaging and ultrasound, 
was optional. During the time period of this study, the insti-
tutional surgical margin goal was 3 millimeters (mm). For 
this study, all surgical margins, including the anterior and 
posterior margins, were assessed. Surgical margins greater 
than 2 mm were considered negative and ink on DCIS was 
considered positive. Margins greater than 0 mm but 2 mm or 
less were considered close. Routine estrogen receptor (ER), 
progesterone receptor (PR), and HER-2 immunohistochem-
istry (IHC) staining began in 2003 and was read by special-
ized breast pathologists. ER/PR positive was defined as any 
staining for ER and/or PR. HER-2 positive was defined as 
3 + on IHC. Fluorescence in situ hybridization was not rou-
tinely done. There are no standard institutional guidelines 
regarding the indications for post-operative mammogram 
in this patient population. Post-operative mammograms are 
obtained at the discretion of the treating provider(s).

Follow‑up evaluation and end points

The patients were routinely seen in follow-up within six 
months of completion of radiation therapy and every six 
months thereafter. Mammography was generally per-
formed annually. The primary end point of the study was 
time to ipsilateral breast cancer recurrence as a first event. 

Secondary end points included development of regional 
(ipsilateral supraclavicular, infraclavicular, axillary or inter-
nal mammary lymph nodes) or distant metastases, contralat-
eral breast cancer (CBC), development of other malignan-
cies, and death.

Statistical analysis

Descriptive statistics were used to characterize patient, 
tumor, and treatment characteristics. Cumulative incidence 
of local recurrence (LR) was calculated both as a crude local 
recurrence rate and with a second non-breast malignancy, 
CBC, and death as competing events. Kaplan–Meier method 
was used to estimate the LR rate and log–log transformation 
was used to calculate the confidence intervals. Competing 
risk regression was used to evaluate the association between 
contralateral breast cancer and clinical as well as pathologic 
features. Kaplan–Meier estimates were used for overall sur-
vival at ten years. All P values were two-sided, and P val-
ues lower than 0.05 were considered statistically significant. 
All analyses were performed using SAS version 9.3 (SAS 
Institute Inc., Cary, NC, USA) except the competing risk 
analysis, which was performed using R 2.15.0.

Results

Two hundred and forty-five patients were included in this 
analysis. Patient, tumor, and treatment characteristics can be 
seen in Table 1. The median age at diagnosis was 54 (range: 
32–84). The majority of patients were postmenopausal 
(58.2%) without a family history of breast cancer (81.7%). 
Most patients had ER- or PR-positive DCIS (71.0%) that 
were grade 2 (44.9%) or grade 3 (38.8%). Of those patients 
known to be hormone receptor positive (n = 174), 105 
(60.3%) received adjuvant endocrine therapy.

Approximately one-quarter (25.3%, 62 of 245) of the 
patients required at least one re-excision for negative 
(> 2 mm) margins. The final surgical margin was negative 
in 221 patients (90.2%), close in 23 (9.4%), and positive in 1 
(0.4%). The one positive margin was at the deep margin and 
the surgeon reported the deep margin to be at the pectoralis 
fascia. In the 23 patients with close margins, 13 (56.5%) had 
focally close margins at 2 mm and the decision was made not 
to pursue additional surgery. The surgeon felt there was no 
additional breast tissue to be removed in the area of the close 
margin for six patients, including four patients with close 
anterior or deep margins. For the remaining four patients 
(17%), one patient refused re-excision and three patients did 
not undergo additional surgery as a result of multidiscipli-
nary consensus (documented in the medical record in all 
cases) that the benefit of additional surgery for 1 mm focal 
margins was limited and re-excision was not recommended.
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Table 1   Patient, tumor, and 
treatment characteristics

N %

Age at diagnosis, years
 Median 54.3 years
 Range 32.3–84.3 years

Age at diagnosis, quartile
 Quartile 1 32.3–47.7 years
 Quartile 2 47.8–54.3 years
 Quartile 3 54.4–61.1 years
 Quartile 4 61.1–84.3 years

Menopausal status
 Premenopausal 85 34.8
 Perimenopausal 17 7.0
 Postmenopausal 142 58.2
 Unknown 1 –

Family history
 No first-degree relatives 197 81.7
 One or more first-degree relatives 44 18.3
 Unknown 4 –

Number of re-excisions
 0 184 75.1
 1 46 18.8
 2 12 4.9
 3 3 1.2

Specimen radiograph at initial excision
 No 18 7.3
 Yes 227 92.7

Specimen Radiograph at Initial Excision (Only patients with any calcifications; n = 197)
 No 0 0
 Yes 197 100

Post-operative mammogram after initial excision
 No 143 58.4
 Yes 102 41.6

Post-operative mammogram after initial excision (only patients with any calcifications; n = 197)
 No 95 48.2
 Yes 102 51.8

Abnormal [positive] mammogram after initial excisions
 No 76 74.5
 Yes 26 25.5
 N/A 143 –

Tumor location
 Deep to nipple 3 1.2
 Central portion 16 6.5
 Upper inner 35 14.3
 Lower inner 10 4.1
 Upper outer 113 46.3
 Lower outer 19 7.8
 Overlapping lesions 48 19.7
 Unknown 1 –

Extent of DCIS
 Median proportion of involved blocks 0.21
 Median no. of involved blocks 3
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The vast majority (92.7%) of patients had a radiograph 
of the surgical specimen at the time of the initial BCS. All 
patients with calcifications on initial diagnostic mammo-
gram had a specimen radiograph (100%; n = 197). Of the 
18 patients who did not have a specimen radiograph, six 
underwent surgery at an outside institution and may have 

had a specimen radiograph; however, these records were not 
available for review for this analysis. Therefore, there were 
12 patients operated on at Brigham and Women’s/Dana-
Farber Cancer Institute where specimen radiograph was not 
documented or not obtained. Patients who did and did not 
undergo re-excision for margins after the first excision did 

DCIS ductal carcinoma in  situ, IQR interquartile range, ER estrogen receptor, PR progesterone receptor, 
HER2 human epidermal growth factor receptor 2, ADH atypical ductal hyperplasia, ALH atypical lobular 
hyperplasia, LCIS lobular carcinoma in situ

Table 1   (continued) N %

Calcifications present
 No 48 19.6
 Yes 197 80.4

Highest grade
 1 40 16.3
 2 110 44.9
 3 95 38.8

Hormone receptor status
 ER and PR negative 13 7.0
 ER and/or PR positive 174 93.0
 ER/PR unknown 58 –

HER2 status
 Negative 129 79.1
 Positive 34 20.9
 Unknown 82 –

ADH present
 No 113 46.1
 Yes 132 53.9

ALH present
 No 183 74.7
 Yes 62 25.3

LCIS present
 No 207 85.5
 Yes 38 15.5

Final margin
 Negative (> 2 mm) 221 90.2
 Close (≤ 2 mm) 23 9.4
 Positive 1 0.4

Radiation therapy
 Median total dose, cGy (range) 6000 (4240–6420)
 Median whole breast dose, cGy (range) 4400 (4000–5220)
 Median boost dose, cGy (range) 1600 (0–1800)

Radiation therapy boost
 No 2 0.8
 Yes 243 99.2

Endocrine therapy
 No 119 48.6
 Yes 126 51.4

Endocrine therapy if ER + or PR + (n = 174)
 No 69 39.7
 Yes 105 60.3
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not have different rates of specimen radiograph (91.8% vs. 
92.9%, respectively; P = 0.77).

One hundred and two patients underwent a post-operative 
mammogram after their initial surgery (102/245, 41.6%). 
There was not a significant relationship between margin 
status at the time of initial resection and utilization of post-
operative mammogram, with 41.8% (77/184) of patients with 
negative margins undergoing post-operative mammogram 
and 41.0% (25/61) of patients who had at least one re-exci-
sion undergoing post-operative mammograms (P = 0.91). 
Of the 102 patients who underwent post-operative mam-
mogram, 26 (25.5%) had an abnormal mammogram. Among 
these 26 patients, two patients did not undergo an additional 
re-excision but both had core needle biopsies in the mammo-
graphic areas of concern that were negative; 21 had one re-
excision; and three had two re-excisions. In the 24 patients 
who underwent re-excision, residual DCIS was identified 
in 16 patients (66.7%). The median whole breast radiation 
therapy dose was 4400 cGy (range: 4000–5520 cGy). Nearly 
all patients (n = 243; 99.2%) received a boost to the surgi-
cal cavity. The median boost dose was 1600 cGy (range: 
0–1800 cGy). Only two patients in the cohort received hypo-
fractionated breast radiation therapy.

At a median follow-up of 10.6 years, the crude inci-
dence of local recurrence was 1.6% (95% CI:[0.5%, 
4.9%]) at 10 years. The cumulative incidence of local 
recurrence at 10 years using the competing risk analysis 
was 1.5% (95% CI:[0%, 3.2%]. The median time to local 
recurrence from initial diagnosis of DCIS was 8.1 years 
(range: 6.9–13.1 years). The median age at initial diagno-
sis of DCIS for these four patients was 57. 8 years (range: 
45.9–68.2 years). Three of the 4 patients with local recur-
rence (75%) had high-grade DCIS at presentation; one 
(25%) had intermediate-grade DCIS. All had negative 
final margins at the time of their initial surgery and all 
had specimen radiograph to confirm the biopsy clips were 
present in the surgical specimen. None of these patients 
had post-operative mammogram after their definitive sur-
gery. All four of the patients had tumors that were estrogen 
receptor (ER) positive; one of the four received adjuvant 
endocrine therapy (25%). All received adjuvant radiation 
therapy to a median total dose to the surgical cavity of 
6000 cGy (range: 5700–6100 cGy). Two patients had an 

in situ recurrence while two patients had an invasive recur-
rence. All four patients were treated with mastectomy at 
the time of recurrence and had no evidence of disease at 
the time of this analysis (median follow-up after diagnosis 
of recurrence: 2.2 years; range: 1.1–4.0 years). Of 105 
patients who had tumors that were ER or PR positive and 
received endocrine therapy, one patient had a subsequent 
local recurrence (1.0%). Of the 69 patients who were ER 
or PR positive but did not receive adjuvant endocrine ther-
apy, there were three local recurrences (4.3%) (P = 0.30). 
No patients developed regional nodal or distant metastasis 
as a first or any recurrence.

The ten-year cumulative incidence of CBC was 7.9% 
with 20 patients developing CBC as a first event. The 
median time from initial DCIS diagnosis to CBC was 
7.3 years (range: 0.6–12.8 years). The median age at initial 
diagnosis of DCIS was 50.8 years (range, 39.6–84.3 years) 
among the patients who ultimately developed a CBC. Of 
the 20 CBC diagnoses, eight were DCIS (40.0%) and 12 
(60.0%) were invasive. The initial breast cancer was ER 
positive in 13 patients (65.0%); the ER status was unknown 
in the remaining 7 (35.0%). Eleven of 20 (55.0%) had 
taken endocrine therapy, including seven of 13 patients 
with known ER-positive tumors (53.8%). Three (15.0%) 
of these twenty patients had LCIS present at the time of 
initial DCIS surgery. Univariable analysis did not find fam-
ily history, receipt of endocrine therapy, or age at diagno-
sis of the initial DCIS were significantly associated with 
CBC (all P values > 0.05, results not shown). Although no 
variables were found to be statistically significant on uni-
variable analysis, multivariable analysis was performed, 
with age at diagnosis categorized using quartiles in one 
model and dichotomized by median in another. Again no 
variables were found to be significantly associated with 
the development of CBC (all P values > 0.05, results not 
shown).

Thirteen patients (5.3%) developed a second malig-
nancy, which included endometrial (3), fallopian tube (2), 
gallbladder (1), leukemia and thyroid (1), lung (4), ovarian 
(1), and uterine (1) cancers. The five- and ten-year cumula-
tive incidence rates of local recurrence, contralateral breast 
cancer (CBC), second malignancy, and death can be seen 
in Table 2.

Table 2   Cumulative incidence 
rates of local recurrence (LR), 
contralateral breast cancer 
(CBC), second malignancy, 
and death as first events in 
competing risk analysis

Event type Number of events as first 
event

5-yr cumulative incidence 
rate (95% CI)

10-yr cumulative 
incidence rate (95% 
CI)

LR 4 0% 1.5% (0%, 3.2%)
CBC 20 2.5% (0.5%, 4.5%) 7.9% (4.1%, 11.8%)
Second non-breast 

malignancy
13 2.6% (0.5%, 4.6%) 4.5% (1.8%, 7.3%)

Death 7 1.2% (0%, 2.7%) 3.5% (0.9%, 6.1%)
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Discussion

At a median follow-up of 10.6 years, the ten-year cumula-
tive incidence of local recurrence following BCS and adju-
vant RT for DCIS is less than 2%. These data demonstrate 
that the low rates of local recurrence seen at five years per-
sist with longer-term follow-up [5]. All patients with DCIS 
treated with BCS and adjuvant RT were included in this 
study, regardless of patient or tumor characteristics, and 
were treated at a single institution in a multidisciplinary 
homogeneous fashion. Intraoperative specimen radiograph 
was obtained in greater than 90% of patients. Greater than 
90% of patients had final surgical margins equal to or 
greater than 2 mm. Approximately 52% of patients who 
initially presented with calcifications on diagnostic mam-
mograms underwent a post-operative mammogram. All 
patients with abnormal post-operative mammograms sub-
sequently either underwent surgical re-excision or core 
needle biopsy to address the region of concern.

Nearly all patients in this study underwent resection to 
final margins equal to or greater than two millimeters. This 
approach is consistent with published consensus guide-
lines from the Society of Surgical Oncology, American 
Society for Radiation Oncology, and American Society 
of Clinical Oncology on surgical margins for BCS for 
patients with DCIS who will be receiving adjuvant RT 
[6]. Their recommendations are based on a meta-analysis 
[7] and other studies [8, 9] that demonstrated a reduced 
risk of LR with negative (≥ 2 mm) as compared to close 
or positive margins. Specimen radiograph, which is rou-
tine practice at our institution, has been shown to identify 
patients who may need additional margin excision at the 
time of initial surgery, thereby reducing the need for re-
excision [10, 11].

Other modern studies have seen similarly low rates 
of local recurrence following BCS and RT for DCIS. 
RTOG 9804 prospectively randomized 636 patients with 
good-risk DCIS to adjuvant RT versus observation [3]. 
Tamoxifen was optional; 62% of patients received it in 
the adjuvant setting. For those patients in RTOG 9804 
who received adjuvant RT, the cumulative rate of LR 
at seven years was 0.9%. These results are comparable 
to those in the current study. However, this is notewor-
thy given that RTOG 9804 only included patients with 
low- or intermediate-grade disease while 40% of patients 
in the current study had high-grade disease. Similarly, 
ECOG-ACRIN E5194 enrolled patients with DCIS onto 
two study cohorts; the first included patients with low- or 
intermediate-grade DCIS with tumors 2.5 cm or smaller. 
The second included patients with high-grade DCIS meas-
uring 1 cm or smaller [12]. None of the patients received 
radiation; Tamoxifen was given to 30%. The 12-year rate 

of developing an ipsilateral local recurrence, either DCIS 
or invasive carcinoma, was 14.4% and 24.6% at twelve 
years, in cohort one and two, respectively. The rates of 
recurrence in E5194 increased through the 12 years of fol-
low-up and demonstrated that despite investigator efforts 
to select favorable patients for omission of RT, there was 
still a relatively high rate of ipsilateral breast recurrence 
after surgery alone. Patients and their physicians need to 
weigh the estimated risks of recurrence with the potential 
toxicities of radiation therapy.

The factors influencing the very low recurrence rates in 
this study, despite being a consecutive series of patients, 
are difficult to precisely define. Our study does include a 
number of patients with less favorable features including 
higher grade and younger age (35% of patients were pre-
menopausal). A SEER analysis examining the utilization 
of adjuvant endocrine therapy for DCIS found that in their 
study population, only 21% and 4% of women took adjuvant 
Tamoxifen or aromatase inhibitors, respectively, after sur-
gery for DCIS [13]. As shown in NSABP B24 [14], the UK/
ANZ DCIS trial [15], and NSABP B35 [16], adjuvant endo-
crine therapy is known to reduce the risk of local recurrence 
for patients with DCIS so potentially the local recurrence 
rates in this series are lower than other published series as 
a result of increased utilization of uptake of adjuvant endo-
crine therapy in this study population (51% in our cohort 
in all patients; 60% in those known to be ER +). It is also 
possible that the nearly universal utilization of a boost may 
have contributed to the low recurrence rates in this study. 
A surgical bed boost has been shown to result in a small 
but significant decrease in local recurrence for patients with 
DCIS across age groups [17]. In comparison to this study, 
RTOG 9804 [3] specifically prohibited a boost while in the 
UK/ANZ DCIS [15] and EORTC 10853 [18] trials it was not 
recommended. The upcoming results of the Trans-Tasman 
Radiation Oncology Group (TROG) 07.01 trial (Clinical-
trials.gov NCT00470236) will hopefully further clarify the 
importance of the boost in patients with DCIS.

Another possible hypothesis is that recurrence rates 
are low secondary to modern multidisciplinary treatment 
approaches to DCIS as this study only examined patients 
treated 2001 and later. This hypothesis is supported by 
a study by Subhedar and colleagues that demonstrated 
improved local recurrence rates in the more modern era 
based on nearly 3000 cases of DCIS at their institution 
(13.6% vs. 6.6% 5-year recurrence rate for patients treated 
1978–1998 vs. 1999–2010; hazard ratio 0.62, P < 0.0001).
[19] Interestingly, even when controlling for a variety of 
other risk factors for local recurrence, treatment in the more 
modern era remained significantly associated with decreased 
recurrence rates. The RTOG 9804 results and the results of 
this series compare favorably to older series examining the 
rates of local recurrence in patients treated with BCS and 
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RT for DCIS that found ten-year LR rates as high as 10–13% 
[20, 21]. Collectively these data do suggest that the low rates 
of recurrence seen in patients treated since 1999–2000 are 
perhaps attributable to evolving and improving management 
of DCIS in more recent years.

Another possible explanation is that although there were 
some higher risk features, including grade and age, the over-
all volume of in situ disease was relatively small. While 
precise measurement of extent of DCIS is challenging, using 
the technique of multiplication of number of blocks involved 
by 4 mm to estimate DCIS size [22] would result in a median 
DCIS size of 1.2 cm in this series, which would be consid-
ered favorable by RTOG 9804 or ECOG 5194 criteria [3, 
12]. It is possible that the breast cancer specialization of all 
of the multidisciplinary teams at our tertiary care institution, 
including pathology, radiology, and surgery, may lead to ear-
lier detection of DCIS, therefore resulting in lower overall 
volume of disease, more complete pathologic evaluation of 
the surgical margins, and therefore low 10-year recurrence 
rates.

Our study identified a higher rate of CBC (7.9%) than 
LR. This incidence of CBC results is consistent with prior 
studies examining the rates of CBC in patients treated with 
adjuvant RT following BCS for DCIS (Table 3). We did not 
identify any risk factors for the development of CBC in our 
analysis. Significant risk factors for the development of CBC 
following an initial diagnosis of in situ or invasive breast 
cancer that have been identified in other studies include 
black race, lobular histology, family history, estrogen recep-
tor status, and age at diagnosis [23–27]. Other studies have 
also demonstrated a reduction in risk of CBC for patients 
taking adjuvant endocrine therapy for DCIS [1, 15, 28].

This study is inherently limited by its retrospective 
design, which likely introduces selection bias regarding 
which patients were included in this study population. How-
ever, as consecutive patients were included in the initial pro-
spective database with the only eligibility criteria being a 
diagnosis of pure DCIS treated with BCS and adjuvant RT, 
this cohort represents patients with heterogeneous patient 
and tumor features. The very small numbers of events limit 
the statistical power to determine risk factors for local or 

contralateral recurrences. Another limitation is that as post-
operative mammograms were at the discretion of the treat-
ing provider and only 52% of patients with mammographic 
calcifications had post-operative mammogram performed, 
it is difficult to draw conclusions regarding the necessity 
of post-operative imaging in this patient population or the 
impact of this imaging on local recurrence. Another limita-
tion of any retrospective chart review is the potential that 
data of interest may not have been documented and/or able 
to be located. For example, whether there was a specimen 
radiograph was of interest in this study but for patients who 
underwent surgery at an outside institution, records were 
unavailable as to whether this was actually performed. Simi-
larly, it is possible it was performed but not documented at 
our institution.

The strengths of this study include the homogenous treat-
ment approach, specifically that all patients underwent BCS 
followed by adjuvant RT with the goal surgical margin con-
sistent with recently published guidelines, and pathologic 
review by one group of pathologists. Additionally, given the 
size of our institution, patients were treated by over thirty 
different surgeons and radiation oncologists, limiting the 
likelihood that our results are unique to a small number of 
providers.

In conclusion, our results should be reassuring to patients 
undergoing BCS and adjuvant RT for DCIS that their risk 
of local recurrence is very low at institutions that utilize 
modern surgical, radiographic, and pathologic techniques 
and are attentive to achieving negative surgical margins. 
These data along with the excellent long-term survival 
for patients with DCIS also support the need for research, 
such as the currently enrolling Comparison of Operative to 
Monitoring and Endocrine Therapy (COMET) trial (Clini-
caltrials.gov NCT02926911), to identify patients in whom 
the omission of surgery and/or radiation therapy does not 
result in an unacceptably high rate of local recurrence. It 
is also likely that genomic tests, such as Oncotype DCIS 
[29, 30] and PreludeDx [31], will increasingly be utilized to 
help risk stratify patients and better estimate the benefits of 
adjuvant RT. Overall, the excellent outcomes with surgery 
and adjuvant radiation therapy compel a multidisciplinary 

Table 3   Incidence of local recurrence and contralateral breast cancer in studies of patients with ductal carcinoma in  situ treated with breast-
conserving surgery and radiation therapy

Study Design No. patients Dates treated 10-year inci-
dence of LR (%)

10-year incidence of CBC

Current Study Retrospective, single institution 245 2001–2007 1.5 7.9%
McCormick et al. [3] Prospective, randomized 287 1998–2006 0.9 7 year: 3.9% (1.5–6.4%)
Kong et al. [20] Population-based registry, Ontario 1607 1994–2003 13 5%
EBCTCG [2] Meta-analysis 1878 1985–1998 12.9 7.2%
Solin et al. [12] Retrospective, 10 institutions 1003 1973–1995 10 9% (7–11%)



614	 Breast Cancer Research and Treatment (2019) 178:607–615

1 3

discussion about opportunities to de-escalate therapy in this 
patient population. The decision to receive or to omit adju-
vant radiation therapy remains incumbent upon a conversa-
tion between medical providers and patients regarding the 
goals of care, potential impact on oncologic outcomes, and 
side effects of radiation therapy.
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