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Abstract 
Ductal carcinoma in situ (DCIS) is a non-invasive malignancy confined within 
the basement membrane of the breast ductal system. There is a lot of disparity 
in the natural history of DCIS with an estimated incidence of progression to 
invasive ductal carcinoma between 20% to 53% over ten or more years after in-
itial diagnosis. The surgical and adjuvant management of DCIS has advanced 
significantly in the last couple of decades. Nonetheless, surgeons, medical on-
cologists, and radiation oncologists, along with their patients, still depend on 
conventional clinical and pathologic risk factors to make management deci-
sions. Irrespective of the management strategy, long-term survival is excel-
lent. The debate around DCIS relates to preventing either under-treatment or 
over-treatment. In this paper, we will review the incidence and management 
options of DCIS. Additionally, we will focus on several current disputes re-
lated to the management of DCIS, including breast conserving surgery, the 
role of radiation in breast conservation surgery, sentinel node biopsy in DCIS, 
hormonal therapy, various risk stratification schemes, and the option of ac-
tive surveillance for low-risk DCIS. 
 

Keywords 
Ductal Carcinoma in Situ, DCIS, Management of DCIS, Treatment of DCIS, 
Predictors of Recurrence of DCIS, Risk Stratification Schemes for DCIS,  
Active Surveillance for DCIS 

 

1. Introduction 

Ductal carcinoma in situ (DCIS) is a malignant intra-ductal proliferation of epi-
thelial cells within the tubular-lobular system of the breast with no microscopic 
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evidence of permeation across the basement membrane [1]. There appears to be 
a progression between flat epithelial atypia, atypical ductal hyperplasia (ADH), 
and DCIS, in which DCIS is final step prior to the development of invasive disease. 
The clinical risk factors and molecular aberrations related with malignant trans-
formation are almost indistinguishable between DCIS and invasive cancer [1]. 
The concurrence of DCIS and invasive carcinoma within one lesion suggests that 
DCIS is a precursor lesion to invasive carcinoma. Evidence of the ability of DCIS 
to progress is that 50% of all recurrences after breast-conserving surgery (BCS) 
for DCIS, with or without adjuvant treatment, are invasive [2]. 

Data is sparse on the natural history of DCIS, but some series have reported 
the outcomes for women many years after undergoing a surgical biopsy that was 
interpreted as benign that contained an unrecognized area of DCIS [3]. These 
data identified that approximately 20% to 53% of these women developed ipsi-
lateral invasive carcinoma. Sanders et al. [4] reported on 28 women with unre-
cognized low-grade DCIS in the surgical biopsy specimen, of which 11 developed 
invasive carcinomas, all of these cancers developed in the same breast and qua-
drant as the biopsy containing the DCIS (1). The vast majority of these invasive 
cancers developed within 10 years, but three were diagnosed after 20 years.  

Collins et al. [4], in the Nurses’ Health Study, singled out 13 women who were 
found to have DCIS on reexamination of the surgical biopsies that were pre-
viously diagnosed as benign. Ten of these women subsequently developed breast 
cancer; all were ipsilateral, four were DCIS and six were invasive. The interval 
between the biopsy and the progression to invasive cancer was on average nine 
years. 

Approximately one in eight women (i.e., 12%) in the United States (US) will 
be diagnosed with breast cancer in her lifetime, and 20% to 25% of these newly 
diagnosed cases will be DCIS [5]. In 2020, an estimated 48,530 cases of DCIS will 
be diagnosed in US [5].  

Universal screening mammography has resulted in a 10-fold increase in the 
incidence of DCIS since the mid-1980s, but since 2003, the incidence of DCIS 
has decreased in women age 50 years and older, conceivably secondary to decline 
in the use of hormone replacement therapy, while the incidence in women young-
er than 50 continues to increase [6] [7] [8]. Before the institution of widespread 
screening mammography in the mid-1980s, most of the cases of DCIS were not 
identified until a palpable tumor developed, but today, 80% to 85% of DCIS cases 
are screen detected [2] [5].  

The incidence of DCIS in necropsy studies is higher than in the general popu-
lation, proposing that not all DCIS lesions become clinically significant and sup-
porting concerns that most of the increase in DCIS incidence is due to the detec-
tion of non-aggressive subtypes that are unlikely to progress to invasive cancer 
[9]. 

Most women with DCIS are diagnosed at a median age that ranges from 47 to 
63 years, similar to that reported for patients with invasive carcinoma [5]. How-
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ever, the age of peak incidence for DCIS (96.7 per 100,000 women), occurs be-
tween the ages of 65 and 69 years, which is younger than that for invasive breast 
cancer, for which peak incidence (453.1 per 100,000 women), occurs between the 
ages of 75 and 79 years [5].  

The incidence of first-degree relatives having breast cancer (i.e., 10% to 35%) 
as well as deleterious mutations in the breast cancer associated (BRCA) genes are 
similar for patients with DCIS as for women with invasive breast cancer [10]. 
Other risk factors for DCIS include: older age, proliferative breast disease, in-
creased breast density, nulliparity, older age at first live birth, history of breast 
biopsy, early menarche, late menopause, long-term use of postmenopausal hor-
mone replacement therapy, and elevated body mass index in postmenopausal 
women, are the same as those for invasive breast cancer, but in many cases, the 
relationship between a given characteristic and invasive cancer is stronger than 
the relationship between that characteristic and DCIS [11]. 

2. Management of DCIS 

The treatment options for DCIS are many including BCS with or without radia-
tion, unilateral mastectomy, bilateral mastectomy, and endocrine therapy with 
an excellent overall survival (OS) with all (Table 1). 

Mastectomy was considered to be the standard of care in the surgical man-
agement for all breast cancers, including DCIS. A meta-analysis of eight retros-
pective studies demonstrated an adjusted 10-year local recurrence rate of 2.6% 
(95% confidence interval [CI] 0.8% to 4.5%) after mastectomy, confirming the 
very low recurrence rate for DCIS treated with mastectomy [12] (Table 2). 

In the last decade in the US the use of contralateral prophylactic mastectomy 
(CPM) in women with unilateral breast cancer has substantially increased, espe-
cially in women with DCIS [21] [22]. The risk of developing a contralateral breast 
cancer in women with DCIS is approximately 0.8% per year [23]. In spite of the 
fact that the risk of contralateral breast cancer in DCIS is lower than the risk of 
ipsilateral recurrence, the cumulative risk of contralateral breast cancer may be 
clinically relevant because women with DCIS have very low risk of breast cancer 
mortality from their DCIS. 

Randomized clinical trials proved that BCS was equivalent to mastectomy in 
women with invasive cancer, and this conservative approach has been expanded 
to include DCIS. There are no randomized prospective trials comparing recur-
rence rates or overall survival (OS) between mastectomy and BCS for DCIS. Sil-
verstein et al., in a retrospective study, comparing 227 patients with DCIS treated 
with mastectomy or BCS (with or without RT), showed that the 7-year disease-free 
survival (DFS) was 98% for mastectomy and 84% for BCS, with no difference in 
OS [24]. 

The roles of adjuvant RT in women undergoing BCS for DCIS have been stu-
died in four prospective randomized trials [23] [25] [26] [27] (Table 3). Only pa-
tients not taking tamoxifen and randomized to radiation or not are included in 
these four trials.  
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Table 1. Treatment options for DCIS. 

Treatment Option 

Breast Conserving Surgery (BCS): 
• Wide excision alone 
• Wide excision with radiation (RT) 
• Wide excision with endocrine therapy 
• Wide excision with RT and endocrine therapy 

Unilateral mastectomy 

Bilateral mastectomy 

 
Table 2. Retrospective studies with an adjusted 10-year local recurrence rate (LRR) of 
DCIS following mastectomy. 

Author # of Cases 10-year LRR (%) 

Simpson [13] 30 0.0 

Wanebo [14] 14 0.0 

Millis [15] 12 0.0 

Tunon-de-Lara [16] 74 1.4 

Owen [17] 637 1.9 

Lara [18] 73 4.1 

Sunshine [19] 83 4.8 

Akashi-Tanaka [20] 13 15.4 

Pooled Data 936 3.0 

 
Table 3. Prospective randomized trials evaluating the role of adjuvant RT in women un-
dergoing BCT for DCIS. 

Trial N 
Median 
F/U (yr) 

Local  
Recurrence NO 

RT (%) 

Local  
Recurrence 

RT (%) 

Risk  
Reduction 

(%) 
p Value 

NSABP B-17 [23] [28] 818 17.25 35 20 47 - 52 p < 0.001 

EORTC 10853 [26] 1010 15.8 31 18 48 p < 0.001 

UK/ANZ DCIS [25] 475 12.7 25 9 69 p < 0.0001 

SweDCIS [27] 1046 17 27 12 37.5 p < 0.001 

 
The NSABP B-17 was the first phase III randomized study that compared lum-

pectomy alone to lumpectomy plus breast radiation in 818 patients with localized 
DCIS [23] [28]. In the BCS only group (N = 391) the event free survival was 
73.8% and in the BCS plus RT group (N = 399) the event free survival 84.4%. In 
the BCS only group (N = 391) the local recurrence rate was 35% and in the BCS 
plus RT group (N = 399) local recurrence rate was 20%. The trial concluded that 
RT significantly decreases the rate of invasive cancer and DCIS in the ipsilateral 
breast by approximately 50% [28]. In a recent update of the NSABP B-17 with 
15 year follow-up, the invasive ipsilateral breast tumor recurrence (I-IBTR) for 
the BCS only group was 19.4% compared to the BCS plus RT group of 8.9% and 
they also found that there is an increase rate of breast cancer related mortality 
with I-IBTR but not with DCIS [23]. 
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The Swedish breast cancer cooperative group (BCCG) accrued 1046 patients 
between 1987 and 1999 with a mean follow-up of eight years [27]. Inclusion criteria 
included a clinically negative axilla, localized DCIS to less than one quadrant of the 
breast. In the BCS only group (N = 520) the local recurrence rate was 27% and in 
the BCS plus RT group (N = 526) local recurrence rate was 12%. The study identi-
fied that there was an increasing effect of RT with age, with patients under 50 years 
having a 6% absolute reduction of local recurrence with RT compared to an 18% 
absolute reduction of local recurrence with RT in patients older than 65 years [27]. 

The European Organization for Research and Treatment of Cancer (EORTC) 
10853 accrued 1010 patients between 1986 and 1996 [26]. Inclusion criteria in-
cluded patients younger than 70 years, completely excised DCIS measuring equal 
or less than 5 cm. In the BCS only group (N = 503) the local recurrence rate was 
31% and in the BCS plus RT group (N = 507) local recurrence rate was 18% [26]. 
The EORTC 10853 found similar findings to the NSABP B-17 study in that I-IBTR 
was associated with a decrease in breast cancer specific survival (BCSS) but not 
with DCIS [23] [26].  

The Early Breast Cancer Trialists’ Collaborative Group (EBCTCG) carried out 
an individual patient-level meta-analysis of these four randomized controlled tri-
als, which included 3729 women [29]. The use of RT after BCS decreased the risk 
of recurrence by approximately 50% (hazard ratio [HR] 0.49; 95% CI, 0.41 to 0.58; 
p ≤ 0.00001), equivalent to an absolute 10-year reduction in the risk of any ipsi-
lateral breast recurrence of 15.2% (28.1% [no RT] versus 12.9% [RT]; p ≤ 0.00001) 
[29]. In the EBCTCG study, the number needed to treat with RT was nine women 
to prevent one ipsilateral breast recurrence. After 10 years of follow-up, there was 
no notable effect on breast cancer mortality, mortality from causes other than 
breast cancer, or all-cause mortality. In all subgroup of patient, including those 
with small, low-grade tumors and negative margins, RT decreased the risk of an 
ipsilateral breast event by approximately 50% [29]. Hence, though RT clearly 
reduces local recurrence rates for women undergoing BCS for DCIS, it does not 
improve survival. In view of the fact that breast RT has rare but potentially se-
rious side effects (RT-induced malignancy and cardiovascular disease) [30], its 
risks should be weighed against the decrease in local recurrence when making 
treatment recommendations for patients with DCIS (Table 4). 

Two randomized clinical trials have assessed the role of tamoxifen in preventing 
recurrence (Table 5) [26] [31]. The NSABP B-24 was a double-blind prospective 
trial of adjuvant tamoxifen (20 mg/day) versus placebo for five-years in 1,804 
women undergoing BCS and adjuvant RT [31]. This studied accrued patients 
between 1991 and 1994. Roughly 25% had positive or uncertain margins, and 80% 
had lesions measuring 1 cm or less. The 15-year cumulative incidence of recur-
rence was reduced from 18.3% to 16.0% with the addition of tamoxifen, with a 
reduction in invasive recurrence from 10% to 8.5%. The inclusion of tamoxifen 
also had a chemopreventive effect on the contralateral breast, with the 15-year cu-
mulative incidence of all contralateral breast cancers (CBC) reduced from 10.8% 
to 7.3%. The use of tamoxifen did not improve overall survival (OS) [31]. 
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Table 4. Breast cancer mortality in randomized radiation therapy (RT) trials for women 
with DCIS treated with BCS. 

Trial N 
Median 
F/U (yr) 

Breast Cancer  
Mortality NO RT (%) 

Breast Cancer  
Mortality RT (%) 

RR p Value 

NSABP B-17 [23] [28] 818 17.25 3.1 4.7 1.44 NS 

EORTC 10853 [26] 1010 15.8 5.0 4.0 0.80 NS 

UK/ANZ DCIS [25] 811 12.7 2.0 1.5 0.74 NS 

SweDCIS [27] 1046 17 4.2 4.1 0.98 NS 

 
Table 5. Prospective randomized trials of adjuvant tamoxifen for women with DCIS undergoing BCS. 

Trial RT Placebo N 
Median F/U 

(yr) 
Local Recurrence 

Rate (%) 
Contralateral Breast 

Cancer Rate (%) 
Breast Cancer 
Mortality (%) 

Overall 
Death (%) 

NSABP B-24 [31] RT Placebo 900 13.6 16.6 8.1 2.7 14.4 

  Tamoxifen 899 13.6 13.2 4.9 2.3 12.2 

UK/ANZ DCIS [26] No RT Placebo 544 12.7 11.6 2.8 2.0 10 

  Tamoxifen 567 12.7 8.7 1.4 3.0 10 

 RT Placebo 267 12.7 4.0 1.7 1.0 10 

  Tamoxifen 316 12.7 3.4 1.5 2.0 14 

 

A 2 × 2 factorial randomized trial of both RT and tamoxifen by the United 
Kingdom, Australia, and New Zealand (UK/ANZ) DCIS group accrued patients 
between 1990 to 1998 [26]. The study allowed women to participate in either of 
the randomization arms (19). A total of 1576 women participated in the tamox-
ifen randomization, of whom 1053 did not receive RT and 523 did. The use of 
tamoxifen decreased the incidence of ipsilateral DCIS recurrence (HR 0.70; 95% 
CI, 0.51 to 0.86; p = 0.03) but had no effect on ipsilateral invasive disease (HR 
0.95; 95% CI, 0.66 to 1.38; p = 0.8). The ipsilateral benefit of tamoxifen was li-
mited to those not receiving RT (HR for ipsilateral breast events 0.77; 95% CI, 
0.59 to 0.98; p = 0.04) and was not significant in those receiving RT. The radia-
tion analysis of the study is shown in Table 6. The chemopreventive effect of hor-
monal therapy was shown with a decrease in the incidence of any CBC events 
(HR 0.44; 95% CI, 0.25 to 0.77; p = 0.005) [26].  

As with the NSABP B-24, tamoxifen resulted in no survival advantage. Pa-
tients were enrolled in the NSABP B-24 and UK/ANZ trials without knowledge 
of hormone receptor status. Allred et al. tested a subset of 732 cases (41%) from 
NSABP B-24 for estrogen receptors. They identified that the benefit of tamoxifen 
was limited to the ER-positive group [31]. 

In the non-randomized Eastern Oncology Cooperative Group and Cancer Ther-
apy and the American College of Radiology Imaging Network (ECOG ACRIN) 
E5194 trial, women with DCIS with low-risk clinical and pathologic characteristics 
were assigned to two cohorts between April 1997 and October 2002: cohort one (n = 
561) had low- (50%) or intermediate-grade (50%) DCIS and a tumor size ≤ 2.5 cm; 
and cohort two (n = 104) had high-grade DCIS and a tumor size ≤ 1 cm [32]. 
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Table 6. Radiation analysis of the UK/ANZ DCIS trial [26]. 

 Radiation No Radiation p-value 

Ipsilateral 
• Invasive 
• DCIS 

 
3% 
3% 

 
6% 
7% 

 
0.01 

0.0004 

Contralateral Not affected by radiation Not affected by radiation Not affected by radiation 

Total DCIS 3% 9% < 0.0001 

Total Invasive 5% 7% 0.07 

 
Enrollment and cohort assignment were based on clinical and pathology assessment 
at treating institutions. All patients underwent surgical excision (lumpectomy) of 
the primary DCIS tumor and received no radiation therapy. Lumpectomy was to 
have a minimum negative margin width of ≥3 mm or no tumor on re-excision. 
The primary endpoint of the study was the development of an ipsilateral breast 
event, defined as the first local recurrence of DCIS or invasive carcinoma in the 
treated breast. Tamoxifen was not randomly assigned. The median follow-up of 
the trial was 12.3 years. A total of 99 ipsilateral breast events were observed (74 
in cohort 1 and 25 in cohort 2), including 51 invasive ipsilateral breast events 
(52%; 39 in cohort 1 and 12 in cohort 2) [32].  

Overall the IBTR rate in the low to intermediate grade DCIS group was 14.4% 
compared to the high-grade DCIS group which was 26.4% (p = 0.003, HR 1.84). 
The I-IBTR rate in the low to intermediate grade DCIS group was 7.5% com-
pared to the high-grade DCIS group which was 13.4% (p = 0.08). The risks of 
developing an ipsilateral breast event and an invasive event increased over time 
through 12 years, with no plateau observed. In group one, the rates of developing 
an ipsilateral breast event and an invasive ipsilateral breast event were approx-
imately 1.2% and 0.6% per year through year the 12 years. At 12 years, overall 
survival was 84.0% and 82.8% (p = 0.96) and the incidence of contralateral breast 
cancer events was 6.7% and 12.0% (p = 0.16). On multivariable analysis, study 
cohort (hazard ratio [HR] = 1.84, p = 0.009, for cohort 2 vs 1) and tumor size 
(HR = 2.11, p = 0.03, for >10 mm vs ≤5 mm) were significantly associated with 
de development of an ipsilateral breast event. On multivariable analysis for inva-
sive ipsilateral breast event, cohort was of borderline significance (p = 0.08) [32]. 

The conclusion of the E5194 trial was that for patients with DCIS of the breast 
who had favorable clinical and pathologic factors and were managed with sur-
gical excision alone (without radiation) the study demonstrated that the risks of 
developing an ipsilateral breast event and an invasive ipsilateral breast event in-
creased over time through 12 years of follow-up, without plateau. Individual pa-
tients and their physicians will need to decide if these 12-year risks are acceptable, 
and to judge whether or not to add adjuvant treatment after surgical excision 
[32]. 

The Radiation Therapy and Oncology Group (RTOG) 9804 trial was a pros-
pective randomized trial that accrued 636 patients from 1998 to 2006 with mam-
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mographically detected low-grade or intermediate-grade DCIS, measuring less 
than 2.5 cm with margins ≥ 3 mm, and compared RT (with or without tamox-
ifen) with observation (with or without tamoxifen) after surgery [33]. The 
trial was designed for 1790 patients but was closed early because of lower than 
projected accrual. Ipsilateral local failure (LF) was the primary end point. Ta-
moxifen was optional if started within four weeks of DCIS diagnosis (62% of the 
patients did receive tamoxifen). Table 7 demonstrates the LF rate based on his-
tologic grade and tamoxifen use. With a median follow-up time was 7.17 years, 
two LFs occurred in the RT arm (with or without tamoxifen), and 19 LFs oc-
curred in the observation arm (with or without tamoxifen). At seven years, the 
LF rate was 0.9% (95% CI, 0.0% to 2.2%) in the RT arm (with or without tamox-
ifen) compared to 6.7% (95% CI, 3.2% to 9.6%) in the observation arm (with or 
without tamoxifen) (hazard ratio, 0.11; 95% CI, 0.03 to 0.47; p ≤ 0.001). The 
conclusion of the trial said that the good-risk subset of patients with DCIS, the 
LF rate was low with observation but was decreased significantly with the addi-
tion of RT [33].  

The differences in the rates of local recurrence, in the patients who did not 
receive RT, between the NSABP B-24 (20.9%) and the RTOG 9804 (6.7%) can be 
attributed to the fact that the B-24 trial did not separate patients in low-, inter-
mediate-, or high-grade groups [31] [33]. The differences in recurrence rate be-
tween the ECOG ACRIN E5194 (10.5%) and the RTOG 9804 (6.7%) trials in the 
low risk groups may be secondary to the higher proportion of patients who took 
tamoxifen in the RTOG 9804 trial [32] [33].  

Two trials, the NSABP B-35 [34] and International Breast Cancer Intervention 
Studies (IBIS)-II [35], compared anastrozole (an aromatase inhibitor proven supe-
rior to tamoxifen for invasive cancer) with tamoxifen in hormone receptor-positive 
DCIS managed with local excision [34] [35]. Both studies were randomized and 
double-blinded. The NSABP B-35 was a phase III clinical trial that randomized 
postmenopausal women with ER-positive DCIS to five years of anastrozole or ta-
moxifen following BCS and whole breast RT. The trial sought to determine how 
effective anastrozole is compared to tamoxifen in preventing a breast cancer recur-
rence, as well as the quality of life of patients taking anastrozole. It accrued 3104 
women between 2003 and 2006 with nine years of follow up [34]. The inclusion 
criteria included postmenopausal women with estrogen and progesterone receptor 
(ER/PR) positive DCIS and/or LCIS, that were excised with negative margins. 
 
Table 7. Local failure by tamoxifen use and histological grade [33]. 

Tamoxifen Histologic Grade Local Failure Rate (%) 

Yes Low 1.2 

Yes Intermediate 2.0 

No Low 5.3 

No Intermediate 8.4 
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Investigators found significantly fewer breast cancer events in the anastrozole 
group (n = 90) compared to the tamoxifen group (n = 122) (HR, 0.73; confi-
dence interval, 0.56 - 0.96, p = 0.0234). The estimated 10-year breast-cancer-free 
interval rates were 93.5% for the anastrozole group compared to 89.2% for the 
tamoxifen group. This recorded difference in breast cancer-free interval was at-
tributable almost entirely to younger postmenopausal women less than 60 years 
of age. Interestingly the difference between treatments did not become apparent 
until after five years of follow-up, likely due to the low number of events in both 
groups. There was no difference in OS between the two treatment groups [34]. 

The IBIS-II accrued 2980 women between 2003 to 2013 from 238 centers in 17 
countries with a follow-up of seven years. The study randomized postmeno-
pausal women with ER positive DCIS (micro-invasion was permitted), negative 
surgical margins, and adjuvant RT according to local practices (70% of patients 
received RT) to lumpectomy plus anastrazole to lumpectomy plus tamoxifen. 
The incidence of any breast cancer event was low in both groups (5%), and ana-
strozole was non-inferior to tamoxifen [35]. 

DCIS is a non-invasive entity and lymph node involvement is not expected to 
occur. If a patient presents with DCIS in the breast but is found to have malig-
nant cells in the lymph nodes preoperatively, the patient has, by definition, inva-
sive breast cancer and not DCIS. In situations where patients have large tumors 
(greater than 4 cm) or extensive micro-calcifications, a focus of invasion can be 
missed because of limited pathologic sampling (there is roughly a 20% to 30% 
rate of associated invasive disease reported on final pathology in patients who 
were diagnosed with DCIS on stereotactic biopsy) [36]. These patients, as well as 
those with high-grade or palpable disease, are at higher risk for lymph node in-
volvement and may also warrant sentinel lymph node (SLN) mapping, particu-
larly if they are undergoing mastectomy or if BCS is to be followed by oncoplas-
tic surgery. The risk of not identifying metastatic disease in the lymph nodes 
must be weighed against the risk of lymphedema associated with SLN dissection 
in each patient.  

Cox et al., in 1998 [36], reported a positive SLN biopsy rate of 6% in patients 
with DCIS when a combination of hematoxylin-eosin staining and immunohis-
tochemistry was utilized. Another study by et al. [37] identified a positive SLN 
biopsy rate of 12% in patients with DCIS considered to be at high risk for inva-
sion and among 10% of patients who had DCIS with micro-invasion. Invasive 
carcinoma is identified when DCIS is diagnosed by core needle biopsy of a tu-
mor mass in 25% of the cases compared to 13% of the cases when the biopsy is 
performed for micro-calcifications. The incidence of identifying a positive SLN 
is more frequent in large areas of DCIS (odds ratio of 1.14 per 1 cm increase in 
size), when comedo necrosis is present (up to 40% of the cases), when the DCIS 
is high nuclear grade (23% vs 7% low-intermediate grade), and when estrogen 
receptors (ER)/progesterone receptors (PR) are negative (33% vs 11% for ER/PR 
positive disease) [37]. 

A study from the MD Anderson Cancer Center (MDACC) [38], investigated 
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the incidence of positive lymph nodes and the clinical significance of these find-
ings in 1234 patients with an initial diagnosis of DCIS planned for SLN dissec-
tion. The positive SLN biopsy rate was 10.7% (positive SLNs in 132 patients). 
The results included isolated tumor cells in 66 (5.4%) patients, micro-metastases 
in 36 (2.9%) and macro-metastases in 30 (2.4%). There was upstaging in the pri-
mary tumor in 26.5% of the cases (327 patients) to micro-invasion or invasive 
cancer. Factors predictive of a positive SLN were diagnosis by excisional biopsy, 
papillary histology, DCIS greater than 2 cm, more than three interventions prior 
to SLN dissection (needle biopsy, excisional biopsy, etc.), micro-invasion or in-
vasive cancer. It was noted that with increasing numbers of preoperative inter-
ventions (biopsy, needle localization, etc.), there was a higher likelihood of posi-
tive SLN findings with the majority being isolated tumor cells (44/907, 4.2%) or 
micro-metastases (12/907, 1.3%). There were no macro-metastases identified in 
the SLNs of patients with pure DCIS. The high incidence of isolated tumor cells 
in the SLNs with increasing preoperative interventions supports the concept of 
benign mechanical transport of epithelial cells during manipulation of the pri-
mary tumor. At a median follow-up of 61.7 months, there was no difference in 
disease-free survival (DFS) outcomes in the patients with pure DCIS with or 
without positive SLN findings [38].  

In general terms, SLN dissection should be limited to patients who undergo 
mastectomy for large, high-grade DCIS because it is difficult to perform lymphatic 
mapping after a mastectomy if invasive cancer is found in the mastectomy spe-
cimen. The 2017 ASCO guidelines do not recommend SLN biopsy for BCS for 
DCIS but for large, high-grade DCIS with necrosis one can discuss with the pa-
tient the option of performing the SLN biopsy during BCS [39].  

3. Observation Only for Low-Risk DCIS 

Recognizing the need for stronger evidence to help drive the management changes 
of DCIS, many groups around the world have developed randomized, prospec-
tive clinical trials studying operative vs. non-operative treatment of low-risk DCIS. 
The rationale for these studies is that not all DCIS cases are clinically and bio-
logically the same, but up to now most forms of the disease are treated in a simi-
lar, uniform fashion (with an operation) based on retrospective data.  

The Comparison of Operative versus Monitoring and Endocrine Therapy 
(COMET) trial is a phase III, randomized controlled study for patients with 
low-risk DCIS [40]. The primary outcome is ipsilateral invasive breast cancer rate 
in women undergoing guideline concordant care (GCC) compared with active 
surveillance (AS). Secondary endpoints will be to compare surgical, oncological 
and patient-reported outcomes. Patients randomized to the GCC group will un-
dergo surgery as well as radiotherapy when appropriate; those in the AS group 
will be monitored closely with surgery only on identification of invasive breast 
cancer. Patients in both the GCC group and AS group will have the option of 
endocrine therapy. The total planned accrual goal is 1200 patients. Table 8 and 
Table 9 show the inclusion and exclusion criteria of the COMET trial [40].  
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Table 8. Inclusion criteria of the COMET Trial [40].  

■ New diagnosis of DCIS without invasive breast cancer 
■ Unilateral, bilateral, unifocal, or multifocal DCIS 
■ A patient who has had a lumpectomy with positive margins as part of their treatment for a 

current DCIS diagnosis is eligible 
■ No previous history of breast cancer (DCIS or invasive cancer) in either breast prior to current 

DCIS diagnosis 
■ 40 years of age or older at the time of DCIS diagnosis 
■ ECOG performance status 0 or 1 
■ No contraindication for surgery 
■ Baseline imaging: 

○ Unilateral DCIS: 
■ Contralateral normal mammogram ≤ 6 months of registration and ipsilateral breast  

imaging ≤ 120 days of registration 
○ Bilateral DCIS: 

■ Bilateral breast imaging ≤ 120 days of registration 
■ Pathological criteria: 

○ ADH suspicious for DCIS 
○ Any grade I or grade II DCIS 
○ Absence of invasive or microinvasive breast cancer 
○ Diagnosis confirmed on core needle, vacuum-assisted biopsy or surgery ≤ 120 days of  

registration 
○ ER(+) and/or PR(+) by IHC (≥10% staining or Allred score ≥ 4) 
○ HER2 0, 1+ or 2+ by IHC if HER2 testing is performed 

■ Histology slides reviewed and agreement between two clinical pathologists that pathology 
fulfills COMET eligibility criteria 

■ At least two sites of biopsy for those cases where mammographic extent of calcifications  
exceeds 4 cm, with second biopsy benign or both sites fulfilling pathology eligibility criteria 

■ Amenable to follow-up examinations 

Ability to read, understand and evaluate study materials and willingness to sign a written  
informed consent document in Spanish or English 

 
Table 9. Exclusion criteria of the COMET trial [40]. 

○ All grade III DCIS 
○ Male DCIS 
○ Concurrent diagnosis of invasive or micro-invasive breast cancer in either breast prior to 

randomization 
○ Documented mass on examination or imaging at the site of DCIS prior to biopsy yielding  

diagnosis of DCIS 
○ Bloody nipple discharge or skin changes associated with DCIS 
○ Mammographic finding of BI-RADS 4 or greater within 6 months of registration at site other 

than that of known DCIS, without pathological assessment 
○ Use of investigational cancer agents within 6 weeks prior to diagnosis 
○ Any serious and/or unstable pre-existing medical, psychiatric or other existing condition that 

would prevent compliance with the trial or consent process 
○ Pregnancy 
○ Documented history of prior tamoxifen, aromatase inhibitor, or raloxifene in last 6 months 

 
Patients randomized to the GCC arm will undergo appropriate surgery for DCIS 

according to local guidelines. It is expected that patients will complete definitive 
surgery within 60 days of randomization. Data on all related surgical procedures, 
including data on immediate or delayed breast reconstruction, will be collected. 
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If a patient is randomized to the GCC arm opts for AS, they will be considered as 
a “crossover” and will continue to participate in completion of patient-reported 
outcome surveys. The recommendation for adjuvant RT should be decided fol-
lowing surgery and recommended according to standard local protocols. The use 
of adjuvant RT is not mandated within the trial. However, data pertaining to the 
use of RT will be collected. The use of endocrine therapy is not mandatory, but 
patients are encouraged to discuss this with their providers in both arms of the trial. 
Selection of endocrine therapy will be determined based on provider recommen-
dation and patient preference and administered for a maximum duration of 
five years. If applicable, data regarding the use of endocrine therapy (type, dura-
tion, adherence and side effects) will be captured at each visit and patient-reported 
adherence will be measured in follow-up surveys [40]. 

Patients in the AS arm will not undergo surgery unless a biopsy during sur-
veillance documents invasive breast disease which requires surgical intervention. 
If the patient opts for surgery in the absence of invasive breast cancer, they will 
be considered as a “crossover” and will continue to participate in completion of 
patient-reported outcome surveys. For both the GCC and AS groups, required 
surveillance consists of clinical examination, including history and physical ex-
amination, every six months for a minimum of five years and every 12 months 
thereafter, up to seven years from the time of registration. Patients on the GCC 
arm who have not had a mastectomy will have bilateral mammography annually; 
those on the AS arm will have ipsilateral mammography every six months and 
contralateral mammography every 12 months. Clinical criteria requiring further 
investigation include new breast signs and symptoms such as new breast tumor; 
nipple/skin retraction; nipple discharge and breast edema/erythema on clinical 
examination in either breast. Radiographic criteria for biopsy include an increase 
in extent of calcifications ≥ 5 mm in at least one dimension compared with the 
most recent prior mammogram in the index breast as well as new suspicious 
findings on other radiological studies (US, MRI) in either breast. 

The strengths of the COMET trial are that it is a randomized controlled clini-
cal trial, follows patients who crossover form the AS arm to GCC (surgery) or 
those who are randomized to surgery but elect AS. The study continues to collect 
data on women who refuse randomization to help study selection bias and make 
the trial more generalizable. Multiple secondary and addition endpoints are in-
cluded in the studied (OS, number of radiologic studies, assessment of anxiety, 
depression, and tolerance of uncertainty. The weaknesses of the trial include varia-
tion of pathologic diagnosis of low-grade DCIS and the comparator arms are very 
different from one another [40].  

The Low Risk DCIS trial (LORIS) is a multi-center, randomized (1:1), controlled 
phase III trial of surgery versus active monitoring in patients with low risk DCIS, 
incorporating a two-year internal feasibility study [41]. The trial was initiated in 
2014 and the goal is to accrual 932 women with confirmed low risk DCIS. This 
study is based on a non-inferiority margin defined as an absolute reduction in 
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the five-year ipsilateral invasive breast cancer free survival rate at five years of 
2.5% (i.e. from 97.5% to 95%). Table 10 and Table 11 show the inclusion and 
exclusion criteria of the LORIS trial [41].  

Trial assessments in the surgery arm includes annual mammography for a 
minimum of ten years, patient reported outcomes (QoL and Health Economics) 
for five years, and collection of follow-up data via annual follow-up appointment 
for years one to five and via annual telephone call to patient for years six to ten. 
Trial assessments in the active monitoring arm include annual mammography 
for a minimum of ten years, patient reported outcomes (QoL and Health Eco-
nomics) for five years and collection of follow-up data via annual telephone call 
to patient for ten years [41]. 

 
Table 10. Inclusion criteria of the LORIS trial [41]. 

○ Female, aged ≥ 46 years 

○ Screen-detected or incidental micro-calcification 

○ Histologically confirmed diagnosis of non-high-grade DCIS confirmed by local pathologist (for 

○ both breasts if bilateral disease) by: 

○ Small volume core biopsy and Vacuum Assisted Core Biopsy (VACB) 

○ Or 

○ Vacuum Assisted Core Biopsy (VACB) alone as first line diagnostic approach 

○ Or 

○ Small volume biopsy or VACB plus open diagnostic surgical biopsy (without clear margins) 

○ Or 

○ Open diagnostic surgical biopsy (without clear margins) (in accordance with the current 

NHSBSP Guidelines for Pathology Reporting in Breast Cancer Screening) 

○ DCIS diagnosed ≤ 90 days before registration 

○ Bilateral DCIS is permitted if non-high grade DCIS is confirmed in both breasts at the time of 

○ mammogram and diagnostic biopsy 

○ Able to give informed consent and comply with the trial schedule and completion of patient 

reported outcome questionnaires 

○ Patient fit and willing to undergo surgery 

○ Written informed consent obtained 

 
Table 11. Exclusion criteria for the LORIS trial [41]. 

○ Previous or current diagnosis of invasive breast cancer or previous ipsilateral DCIS (previous 

surgically treated contralateral DCIS is permitted) 

○ A mass lesion clinically on imaging at the site of the micro-calcification which has not been 

proven on biopsy to be a specific benign lesion 

○ Surgical procedure with curative intent (even if clear margins have not been achieved) 

○ Unequivocal comedo necrosis observed 

○ Any serious and/or unstable pre-existing condition that would prevent compliance with the  

trial or the consent process 

○ Recent onset ipsilateral blood-stained nipple discharge without benign explanation 

○ High risk group for developing breast cancer (as defined in current NICE guidelines for familial 

breast cancer, or due to prior exposure to mantle field radiotherapy 
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The LORD (Low Risk DCIS) trial is a randomized, international, multi-center, 
phase III non-inferiority trial, that aims to determine whether screen-detected 
low-risk DCIS can safely be managed by an active surveillance strategy or that the 
conventional treatment, being either wide local excision (WLE) alone, WLE + RT, 
or mastectomy, and possibly hormonal therapy (HT), should remain the stan-
dard of care. The primary endpoint is ipsilateral invasive breast cancer-free rate 
at ten years [42]. The study started accruing in 2017 and the estimated enrollment 
is 1240 women. Table 12 and Table 13 show the inclusion criteria for the LORD 
trial.  
 
Table 12. Inclusion criteria for the LORD trial [42].  

○ Women of age > or = 45 years 
○ Any menopausal status 
○ Calcifications only lesions, detected by population-based or opportunistic screening  

mammography 
○ Within twelve weeks of detection at least six 12 G biopsies (or the equivalent of six 12 G 

needles) need to be taken from the area of the calcification: 
○ This implies at least 7 cc volume irrespective of supplier, or at least three 8G, four 9G, five 10G 

or five 11G biopsy needles need to be taken to meet LORD’s eligibility criteria 
○ Whatever needle size is applied, it is essential to confirm that the biopsies contain representative 

calcifications via biopsy radiography, microscopy, or both 
○ Any size DCIS 
○ Marker placement at biopsy site(s) in the breast 
○ Good correlation between pathological and radiological findings i.e. both findings confirm 

low-risk DCIS and no suspicion of high-grade DCIS or invasive breast cancer 
○ Prior surgery of the ipsilateral breast because of a benign lesion allowed 
○ ASA score 1 or 2 
○ Before patient registration/randomization, written informed consent must be given according 

to ICH/GCP, and national/local regulations 

 
Table 13. Exclusion criteria for the LORD trial [42]. 

○ Presence of mass, increased density around calcifications, architectural distortion, stellate lesion 
on mammography 

○ Presence of bilateral DCIS 
○ Presence of Paget’s disease, invasive breast cancer, or pleomorphic LCIS 
○ Presence of symptomatic DCIS e.g. DCIS detected by palpation or nipple discharge 
○ Presence of synchronous invasive carcinoma in the contralateral breast 
○ Prior history of invasive breast cancer or DCIS 
○ Prior history of other cancer except carcinoma in situ of the cervix or basocellular carcinoma of 

the skin 
○ Presence of serious disease that precludes definitive surgical treatment (e.g.  

cardiovascular/pulmonary/renal disease 
○ Individual with a family member with a known gene mutation associated with increased risk of 

breast cancer, unless study participant is a proven non-carrier of mutation 
○ Presence of pregnancy or breast-feeding 
○ Presence of any psychological, familial, sociological or geographical condition potentially  

hampering compliance with the study protocol and follow-up schedule; those conditions should 
be discussed with the patient before registration in the trial 
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In a study by Pilewskie et al. [43], reviewed Memorial Sloan Kettering Cancer 
Center (MSKCC) long-term results of patients with DCIS that would or would 
not meet the “low-risk” criteria as defined by the LORIS trial. All patients were 
treated with standard surgical excision ± adjuvant radiation therapy. Therefore, 
their “low-risk” population by design is at lower risk than those in the LORIS trial, 
because all of their patients underwent complete surgical excision of the index 
DCIS and neither a high-grade nor an invasive component was identified. They 
identified 2394 women of which 401 met the LORIS criteria with a median fol-
low-up of 5.9 yrs (431 had ≥ 10 years follow-up). The LORIS cohort median age 
was 61 years (range: 46 to 86); 207 (52%) underwent RT, 79 (20%) received en-
docrine therapy, 24 of the 401 experienced an IBTR. Overall 10-year IBTR rates 
were 10.3% (LORIS) versus 15.4% (non-LORIS) (p = 0.08) and without RT, 12.1% 
versus 21.4%, respectively (p = 0.06). The 10-year invasive-IBTR rates for wom-
en meeting LORIS criteria were 5.3% BCS overall and 6.0% without RT. The au-
thors concluded that women meeting LORIS criteria (after complete surgical ex-
cision) are at somewhat lower risk for IBTR. Among such women undergoing 
excision without RT, the 10-year invasive-IBTR rate was 6%. Given approx-
imately 20% of women with core-biopsy-proven non-high-grade DCIS have in-
vasive cancer at excision, women managed without excision would be expected 
to experience higher invasive cancer rates. Additional criteria are needed to 
identify women not requiring intervention for DCIS [43] [44].  

The study leaders from the LORIS, LORD, COMET, and LORRETA trials 
have regular meetings as well as similar structure, data and surveys to foster col-
laboration with the future goal of combining data/analysis and for consensus 
building [44]. Table 14 is a summary of all studies evaluating AS for low-grade 
DCIS. 
 
Table 14. Summary of all studies evaluating AS vs standard of care for low-grade DCIS 
[44]. 

 LORIS LORD COMET LORRETA 

Phase III III III III 

Study AS AS AS + ET AS + ET 

Screening MMG MMG MMG MMG, US, MRI 

Nuclear Grade 1 or 2 1 1 or 2 1 or 2 

Comedo Necrosis No No Eligible No 

ER N/S N/S Positive Positive 

HER2 N/S N/S Negative Negative 

Size N/S Any Size Any Size Equal or less 2.5 cm 

Patient/Target 113/932 25/1240 182/1200 27/340 

https://doi.org/10.4236/abcr.2020.93007


R. Arrangoiz et al. 
 

 

DOI: 10.4236/abcr.2020.93007 93 Advances in Breast Cancer Research 
 

4. Predictors of Recurrence 

Multiple features of DCIS are related with a less favorable clinical outcome. Pa-
thologic factors, such as large tumor size (greater than 3 cm), high nuclear grade, 
comedo necrosis, and positive margins, are associated with a greater risk of local 
recurrence [45]. Positive surgical margins are the most important independent 
prognostic variable for predicting local recurrence. 

Lagios et al. in 1989 [46] recognized high nuclear grade and comedo necrosis 
as factors predictive of local recurrence. Patients whose tumors had a high nuc-
lear grade and comedo necrosis had a 19% local recurrence rate after BCS alone 
at a mean interval of 26 months, compared with 5% for those patients whose tu-
mors were low-nuclear grade and did not have comedo necrosis. Silverstein et al. 
in 1995 [47], developed the Van Nuys algorithm to stratify patients into three 
risk groups utilizing three established predictors of local recurrence: tumor size, 
margin width, and pathologic classification (the presence or absence of com-
edo necrosis and/or high tumor grade).  

Updated to include age, the University of Southern California/Van Nuys Prog-
nostic Index Scoring System (USC/VNPI) can be used to determine which pa-
tients with DCIS are at greatest risk for recurrence and would therefore benefit 
from particular forms of local or regional therapy [48]. With the goal being a lo-
cal recurrence rate of less than 20% at 12 years, BCS alone is recommended for 
scores 4 to 6, and for patients with a score of 7 but have margins ≥ 3 mm. BCS 
plus RT is recommended for patients with a score of 7 and margins < 3 mm, a 
score of 8 and margins ≥ 3 mm, or a score of 9 and margins ≥ 5 mm. Mastectomy 
is recommended for a score of 8 and margins < 3 mm; a score of 9 and margins 
< 5 mm; and for all patients with a score of 10 to 12. The USC/VNPI score may 
be a useful adjunct in therapeutic decision making, but multiple attempts at in-
dependently validating the utility of this risk stratification scheme have not been 
consistent. Criticism of the USC/VNPI is that was applied to the same population 
in whom it was derived, the long treatment period (1972 to 1995), non-routine 
tissue processing, and extremely low rates of recurrence in the lowest risk group 
that have not been confirmed by other studies. 

Rudloff et al. [49], from Memorial Sloan Kettering Cancer Center (MSKCC) 
from 1991 to 2006, identified 1868 consecutive women treated with BCS for DCIS. 
A multivariate Cox proportional hazards model was constructed using the 1681 
women in whom data was complete. Ten clinical, pathologic, and treatment va-
riables (age, family history, clinical presentation, margin status/width, size/volume 
of disease, nuclear grade, necrosis, time period, RT, and ET) were built into a no-
mogram estimating probability of IBTR at five and ten years after BCS. The model 
was validated for discrimination and calibration using bootstrap resampling. 
The DCIS nomogram for prediction of five- and ten-year IBTR probabilities 
demonstrated good calibration and discrimination, with a concordance index 
of 0.704 (bootstrap corrected, 0.688) and a concordance probability estimate of 
0.686. Factors with the greatest influence on risk of IBTR in the model included 
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adjuvant RT or endocrine therapy, age, margin status, number of excisions, and 
treatment time period. This tool may assist in individual decision making re-
garding various treatment options and help avoid over- and under treatment of 
noninvasive breast cancer [49]. 

Yi et al. [50], retrospectively identified 794 patients with a diagnosis of DCIS 
who had undergone BCS from 1990 through 2007 at the MD Anderson Cancer 
Center (MDACC). Clinical and pathologic factors and the performance of the 
MSKCC nomogram for prediction of IBTR were assessed for 734 patients who 
had complete data. There was a marked difference with respect to tumor grade, 
prevalence of necrosis, initial presentation, final margins, and receipt of ET be-
tween the two cohorts. The biggest difference was that more patients received 
radiation in the MDACC cohort (75% at MDACC vs 49% at MSKCC; p < 0.001). 
Follow-up time in the MDACC cohort was longer than in the MSKCC cohort 
(median 7.1 years vs 5.6 years), and the recurrence rate was lower in the MDACC 
cohort (7.9% vs 11%). The median five-year probability of recurrence was 5%, 
and the median 10-year probability of recurrence was 7%. The nomogram for 
prediction of five- and ten-year IBTR probabilities demonstrated imperfect cali-
bration and discrimination, with a concordance index of 0.63. The authors con-
cluded that predictive models for IBTR in patients with DCIS who were treated 
with BCS are imperfect [50].  

Collins et al. [51], reviewed slides of patients with unilateral DCIS treated with 
BCT. Regression methods were used to estimate risks of local recurrence. The 
MSKCC DCIS nomogram was applied to the study population to compare the 
nomogram-predicted and observed local recurrence at five and ten years. The 
495 patients in our study were grouped into quartiles and octiles to compare ob-
served and nomogram-predicted local recurrence. The five-year absolute risk of 
recurrence for lowest and highest quartiles was 4.8% and 33.1% (95 % CI 3.1 - 
6.4 and 24.2 - 40.9, respectively; p < 0.0001). The overall correlation between 
ten-year nomogram-predicted recurrences and observed recurrences was 0.95. 
Compared with observed ten-year local recurrence rates, the risk estimates pro-
vided by the nomogram showed good correlation, and reasonable discrimination 
with a c-statistic of 0.68. The authors concluded that the MSKCC DCIS nomo-
gram provided good prediction of the five- and ten-year local recurrence when 
applied to a population of patients with DCIS treated with BCT in a communi-
ty-based practice [51].  

Sweldens et al. [52], from 1973 to 2010, identified 467 patients who were 
treated with BCS for DCIS at the University Hospital Leuven. Clinical, patho-
logic, and treatment parameters of all patients were used to create a multivaria-
ble model. The predictive value of the model was evaluated using the concordance 
index (C-index) and concordance probability estimate (CPE). Multiple imputa-
tion was used to account for missing data to allow the MSKCC model to be 
tested on 467 patients. The median follow-up was 7.2 years, with 48 women who 
developed an IBTR. Omission of adjuvant ET, younger age, and positive or close 
surgical margins were significantly associated with an increased risk of IBTR. 
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The bootstrap-corrected C-index for ten-year prediction by our own model was 
0.63 and the CPE was 0.61. The C-index and CPE for the ten-year relapse prob-
abilities predicted by the MSKCC nomogram were 0.66 and 0.61, respectively. 
Despite the small number of events, the need for multiple imputation, and few 
patients without RT, the MSKCC nomogram performance was somewhat better 
than our model. This shows that the MSKCC nomogram is externally valid [52]. 

In conclusion the MSKCC nomogram is externally validated, can risk stratify 
in various patient populations, and has excellent calibration. The discrimination 
across studies measured by the C-index is around 0.6 to 0.7 which is comparable 
to the Oncotype Recurrence Score (0.69), the Gail model (0.58), and the adju-
vant online (0.56). The nomogram uses readily available variables to provide in-
dividualized risk estimate. Both the USC/VNPI and MSKCC nomogram do not 
identify a low-risk subset of patients that require excision only so the applicabil-
ity in every day practice is limited in counseling patients and it should not be 
used in guiding treatment recommendations.  

Solin et al. in 2011 [53], presented the results of a trial evaluating the prognostic 
efficacy of Oncotype DCIS, a 12-gene molecular assay modeled on Oncotype DX. 
As with Oncotype DX, Oncotype DCIS stratifies patients into three score-based 
tiers: low risk (<39); intermediate risk (39 to 54); and high-risk (≥55). Using a 
new, pre-specified algorithm that had been optimized for DCIS gene expression, 
tissue samples from 650 women in the ECOG-ACRIN E5194 trial were tested, 
and higher Oncotype DCIS Score was found to be associated with increased li-
kelihood of both overall (invasive and noninvasive, HR 2.34, CI 1.15 - 4.59, p = 
0.02) and invasive-only (HR 3.73, CI 1.34 - 9.82, p = 0.01) ipsilateral breast 
events at ten years. Nonetheless, since the ECOG-ACRIN E5194 cohort was, by 
design, biased toward low-risk DCIS phenotypes, additional validation was sought 
[53].  

Rakovitch et al. in 2015 [54], validated Oncotype DCIS in a cohort of 2,720 
women with a more diverse distribution of DCIS clinical and pathologic features 
and who had been treated with BCS +/− RT. The DCIS score was associated with 
increased risk of both invasive (HR 1.78, CI 1.03 - 3.05, p = 0.04) and noninva-
sive (HR 2.43, CI 1.31 - 4.42, p = 0.005) local recurrence regardless of ER status, 
though, 94.7% of the women had ER+ disease. Oncotype DCIS holds promise as 
a clinical decision-making tool in the management of DCIS, but prospective va-
lidation is needed [54]. 

The DCISionRT is a biological signature that calculates an individualized De-
cision Score (DS) that was developed and cross-validated in 526 DCIS patients 
treated with BCS ± RT [55]. The relationship was assessed between DS and 
ten-year risk of invasive breast cancer (IBC) or any ipsilateral breast event (IBE), 
including IBC or DCIS. RT benefit was evaluated by risk group and as a function 
of DS. The DS was significantly associated with IBC and IBE risk, HR of 4.2 and 
3.1, respectively. For patients treated without RT, the DS recognized a low risk 
group with a ten-year IBC risk of 4% (7% IBE) and an elevated risk group with 
IBC risk of 15% (23% IBE). In the analysis of the DS and RT by group, the ele-
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vated risk group received significant RT benefit, HR of 0.3 for IBC and IBE. In a 
clinical and pathologically low-risk subset, the DS reclassified 42% of patients 
into the elevated risk group. In an interaction analysis of DS and RT, patients 
with elevated DS had significant RT benefit over baseline. The authors concluded 
that the DS was prognostic for risk and predicted RT benefit for DCIS patients. 
It identified a clinically meaningful low-risk group and a group with elevated 
ten-year risks that received substantial RT benefit over baseline [55]. 

5. Conclusion 

The surgical and adjuvant management of DCIS has advanced significantly in 
the last couple of decades, even so, surgeons, medical oncologist, and radiation 
oncologists, still depend on conventional clinical and pathologic risk factors to 
make management decisions. As our knowledge of the biology of DCIS contin-
ues to improve our goal in the management of DCIS is to prevent either un-
der-treatment or over-treatment. In this paper, we will review the incidence and 
management options of DCIS. The need to change the views of the risk of DCIS 
and to avoid overtreatment is crucial, as over-treatment leads to physical and emo-
tional harm for patients. Precisely, knowing when a lesion could be or will not be 
life-threatening necessitates a comprehensive understanding of the progression 
and evolution of DCIS in order to individualize care of these patients.  
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