
lable at ScienceDirect

The Breast 42 (2018) 3e9
Contents lists avai
The Breast

journal homepage: www.elsevier .com/brst
Original article
Breast-conserving therapy for primary Ductal Carcinoma in Situ in The
Netherlands: A multi-center study and population-based analysis

Jan J. Jobsen a, b, c, *, Luc J.E.E. Scheijmans d, Wilma G.J.M. Smit e,
Marika C. Stenfert Kroese f, Henk Struikmans g, Job van der Palen a, h

a Department of Epidemiology, Medisch Spectrum Twente, Enschede, The Netherlands
b Department of Radiation Oncology, Medisch Spectrum Twente, Enschede, The Netherlands
c Breast Clinic Oost-Nederland, Ziekenhuis Groep Twente, Hengelo, The Netherlands
d Institute Verbeeten, Tilburg, The Netherlands
e Radiotherapy Institute Friesland, Leeuwarden, The Netherlands
f Radiotherapy Institute Steden en Omstreken, Deventer, The Netherlands
g Department of Radiation Oncology, Haaglanden Medical Centre, Leidschendam, The Netherlands
h Departement of Research Methodology, Measurement, and Data Analysis, Faculty of Behavioural Science, University of Twente, The Netherlands
a r t i c l e i n f o

Article history:
Received 16 April 2018
Received in revised form
24 June 2018
Accepted 16 July 2018
Available online 18 July 2018

Keywords:
Ductal carcinoma in situ
Breast-conserving therapy
Multi-center study
Declarations of interest none
* Corresponding author. Department of Epidem
Twente, Haaksbergerstraat 55, 7513, ER Enschede, Th

E-mail address: jjjobsen@hetnet.nl (J.J. Jobsen).

https://doi.org/10.1016/j.breast.2018.07.007
0960-9776/© 2018 Elsevier Ltd. All rights reserved.
a b s t r a c t

Objective: The aim of this study was to analyse the efficacy of breast-conserving therapy (BCT) for
women with primary DCIS in a population-based setting.
Methods: Data were used from five Radiotherapy centres in The Netherlands from 2000 to 2010, all
treated with BCT. Of all the cases, 59.2% received a boost of radiotherapy after their whole breast irra-
diation (WBI), irrespective of margin status.
Results: A total of 1248 cases with primary DCIS were analysed. The 10-years LRFS was 92.9%. Age �50
years and a positive margin were significantly related to local relapse free survival (LRFS). Having a boost
had no impact on LRFS, showing a nearly equal recurrence pattern in patients with and without a boost.
Separate analyses were done on patients who had received and not received a boost of radiotherapy after
WBI. We noted 9.1% contra-lateral breast tumours. The 10-years disease specific survival (DSS) rate was
99.0%.
Conclusions: DCIS of the breast and treated with BCT results in excellent LRFS and DSS. Primary surgical
lumpectomy with negative margins followed by WBI seems to be the treatment of choice in DCIS treated
with BCS with respect to IBTR.

© 2018 Elsevier Ltd. All rights reserved.
1. Introduction

Ductal Carcinoma in Situ (DCIS) is not considered to be an
invasive carcinoma (IC), but a premalignant lesion. It displays a
broad spectrum of tumour biology. Traditionally, DCIS has been
treated through breast conserving surgery (BCS) or ablative sur-
gery. Nationwide screening mammography was initiated in The
Netherlands in 1990. From 1990 until 2016,we noted an increase of
DCIS in The Netherlands from 375 to 2675 cases per year.
Furthermore, a sharp increase in the incidence of DCIS was noted
after 2005 [1,2].
iology, Medisch Spectrum
e Netherlands.
In the 1980s and 1990s, four randomized controlled trials were
performed to evaluate the efficacy of whole breast irradiation (WBI)
following BCS in women with DCIS [3e7]. In a recent review, Shah
et al. concluded from these results that surgery and WBI should
remain the standard care treatment in the management of DCIS [8].

However, over the past decade, doubt has emerged as to
whether current treatment paradigms for DCIS may represent
overtreatment. In 2015, Narod et al. presented the results of an
observational study of more than 100.000 women diagnosed with
DCIS, finding the 20-year rate of breast cancer mortality to be 3.3%
[9]. Invasive cancer recurrences represent about 50% of all re-
currences and are associated with a low rate of breast cancer
mortality [4,6,7].

The addition of WBI is associated with long-term side effects. In
2012, the long-term cosmetic changes after breast-conserving
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therapy (BCT) of 348 breast cancer participants of the EORTC ‘boost
versus no boost’ trial showed that a boost dose worsened the breast
appearance the during the initial years and that the development of
fibrosis associatedwithWBI is an ongoing process [10]. Considering
cardiovascular morbidity and mortality, a recent study noted no
increased risk, with 10-year median follow-up, after radiotherapy
for DCIS when compared with surgery alone [11].

In The Netherlands, since the first results of the EORTC 10853
trial, BCT has been the standard treatment for localized DCIS [6].
This trial, together with two other trials, resulted in roughly a 35%e
45% reduction in local recurrence withWBI. However, in contrast to
invasive breast cancer the survival benefit for adjuvant WBI has not
been established with DCIS. However, in a recent large longitudinal
cohort study reported by Sagara et al. (n¼ 32.144, SEER-data) the
prognostic score of DCIS (Smith et al.) identifies subgroups of pa-
tients for whom the breast cancer mortality and overall mortality
Table 1
Patients and tumour characteristics of 1248 patients with ductal carcinoma in situ (DCIS

Characteristics All Patients n¼ 1248 (%) No

Age
�51 years 244 (19.5) 102
>50 years 1004 (80.4) 407
Family history on first degree relative
None 884 (70.8) 366
One first degree relative 233 (18.7) 90
�2 first degree relatives 53 (4.2) 24
Unknown 78 (6.2) 29
Localisation primary
Lateral upper quadrant 644 (51.6) 266
Lateral lower quadrant 107 (8.6) 53
Medial upper quadrant 196 (15.7) 83
Medial lower quadrant 87 (7.0) 31
Central 192 (1534) 65
Unknown 22 (1.8) 11
Primary surgery
Lumpectomy 586 (47.0) 276
Lumpectomy þ re-excision 235 (18.8) 109
Lumpectomy þ re-excision þ SN 51 (4.1) 3 (0
Lumpectomy þ SN (axilla) 374 (30.0) 120
Unknown 2 (0.2) 1 (0
Histology
Ductal carcinoma in situ 1219 (97.7) 495
Intracyst. papillary carcinoma 22 (1.8) 9 (1
Morbus Paget 7 (0.6) 5 (1
Malignancy grading
Grade 1 190 (15.2) 134
Grade 2 445 (35.7) 187
Grade 3 559 (44.8) 157
Unknown 54 (4.3) 31
Margin Status
Negative 970 (77.7) 443
Positive 73 (5.8) 13
Marginal �1mm 193 (15.5) 47
Unknown 12 (1.0) 6 (1
Tumour size
<11mm 385 (30.8) 165
11e20mm 417 (33.4) 174
>20mm 164 (13.1) 65
Unknown 282 (22.6) 105
Low Risk DCIS
None 1149 (92.1) 433
Yes 99 (7.9) 76
Timing radiotherapy after lumpectomy
<36 days 453 (36.3) 132
36e56 days 509 (40.8) 213
>56 days 286 (22.9) 164
Histology contra lateral tumour
None 1135 (90.9) 461
DCIS 34 (2.7) 13
Invasive carcinoma 79 (6.3) 35

P-value has been calculated on the known components of the variables.
will decrease by applying WBI. In another analysis of SEER data
(Qian 2015, n¼ 56.968) WBI had showed a survival benefit for
patients� 50 years and negative ER-status [12e14]. Further studies
will be needed to confirm these findings. Internationally there is a
growing interest in omitting WBI for low risk patients or admin-
istrating partial breast radiotherapy. Therefore, it is important to
also assess the efficacy of DCIS treatment (including WBI) in a
population-based setting.

This study aims to assess the efficacy of BCT for women with
primary DCIS in a population-based setting.
2. Patients and methods

Clinical data from 1328 patients with DCIS and all treated be-
tween 2000 and 2011 through BCT, were collected from five
radiotherapy departments in The Netherlands. In the Netherlands,
) and treated through breast-conserving therapy.

-boost group n¼ 509 (%) Boost group n¼ 739 (%) P value

(20.0) 142 (19.2)
(80.0) 597 (80.8) ns

(71.9) 518 (70.1)
(17.7) 143 (19.3) ns
(4.7) 29 (3.9)
(5.7) 49 (6.6)

(52.3) 378 (51.1)
(10.4) 54 (7.3)
(16.3) 113 (15.3) ns
(6.1) 56 (7.6)
(12.8) 127 (17.2)
(2.2) 11 (1.5)

(54.2) 310 (41.9)
(21.4) 126 (17.1) <0.001
.6) 48 (6.5)
(23.6) 254 (34.4)
.2) 1 (0.1)

(97.2) 724 (98.0)
.8) 13 (1.8) ns
.0) 2 (0.3)

(26.3) 56 (7.6)
(36.7) 258 (34.9) <0.001
(30.8) 402 (54.4)

(6.1) 23 (3.1)

(87.0) 527 (71.3)
(2.5) 60 (8.1) <0.001
(9.2) 146 (19.8)
.2) 6 (0.8)

(32.4) 220 (29.8)
(34.2) 243 (32.9) ns

(12.8) 99 (13.4)
(20.6) 177 (23.9)

(85.1) 716 (96.9) <0.001
(14.9) 23 (3.1)

(25.9) 321 (43.4)
(41.8) 296 (40.1) <0.001
(32.2) 122 (16.5)

(90.6) 674 (91.2)
(2.5) 21 (2.8) ns
(6.9) 44 (5.9)



Table 2
Radiotherapy characteristics of 1248 breast-conserving treatments.

Characteristics BCT n (%)

Radiotherapy
WBI 509 (40.8)
WBI þ SIB boost 294 (23.6)
WBI þ Sequential Boost 445 (35.7)
Different Radiotherapy schemes of WBI± boost
WBI 4256 (16 fractions) 30 (2.4)
WBI 4730 (22 fractions) 6 (0.5)
WBI 44/45/4600 (20/15/23 fractions) 3 (0.2)
WBI 5000 (25 fractions) 470 (37.7)
SIB 4620 þ 966 (22 fractions) 43 (3.4)
SIB 4715 þ 1403 (23 fractions) 4 (0.3)
SIB 5040 þ 1400 (28 fractions) 81 (6.5)
SIB 5068 þ 1372 (28 fractions) 134 (10.7)
SIB 5104 þ 1711 (29 fractions) 13 (1.0)
SIB 5146 þ 2232 (31 fractions) 19 (1.5)
Seq. 4256 þ 1330 (21 fractions) 19 (1.5)
Seq. 4730 þ 1720 (30 fractions) 30 (2.4)
Seq. 5000 þ 14/16000 (32/33 fractions) 350 (28.0)
Seq. 5000 þ 20/26000 (35/38 fractions) 46 (3.7)

WBI: whole breast irradiation; SIB: simultaneous integrated boost; Seq.: sequential
boost.
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the incidence of DCIS over the period between 2000 till and 2010
averaged about 1500 per year [2]. About half of those were treated
through BCT, so about 7500 cases. This cohort represents about 20%
of the nationwide DCIS cases treated through BCT.

The patients were reviewed for the following factors: age at
diagnosis, the presence of a first degree family history (FH) of breast
cancer, date of the lumpectomy, histology, malignancy grading,
margin status, start ofWBI, and follow-up data including the date of
ipsilateral breast tumour recurrence (IBRT), contra-lateral breast
tumour (CBT), and patient’s status at last follow-up. For two pa-
tients, no follow-up data were available. To be included in this
population-based study, the minimum follow-up period had to be
more than one year. We also excluded those patients with a history
of breast tumour, DCIS or invasive carcinoma (IC) in the contra-
lateral breast, ultimately resulting in 1248 patients for analyses.

Of all patients, 97.7% were pure DCIS (Table 1) and showed no
evidence of invasive disease or node involvement. IBRT included
both invasive carcinoma (IC) and DCIS in the ipsilateral breast.

A positive resection margin was defined as showing the pres-
ence of DCIS at the inked margin. A marginal free resection margin
was defined as indicating the presence of DCIS at a distance of
�1mm from the inked margin. FH was defined as the history of the
first-degree relatives (FDR) suffering from breast cancer. CBT was
defined as a breast tumour (IC or DCIS) in the contra-lateral breast.
We defined a synchronous bilateral breast tumour (SBBT) as a
breast tumour diagnosed in both breasts simultaneously within
three months of the first tumour. Metachronous bilateral breast
tumour (MBBT) was defined as a breast tumour occurring in the
contra-lateral breast more than three months after diagnosis of the
first breast that was affected.

2.1. Treatment

BCT was defined as lumpectomy followed by whole breast
irradiation (WBI) with or without a boost dose directed to the
primary tumour area. In some cases the lumpectomy was accom-
panied by an axillary dissection and after the introduction of the
sentinel lymph node procedure (SN) with a SN. In the case of a
positive margin status, a re-excision was usually carried out. The
WBI regime consisted of 50 Gy, delivered in 2 Gy fractions five
times a week, or an equivalent scheme. In case of a boost, this could
be administered after the WBI (sequential) or as a simultaneous
integrated boost (SIB) irradiation. The radiotherapy regime, with
respect to the WBI and the boost, depended on the guidelines of
each particular institution and changed over time. Table 2 shows
the various types of primary surgery and the radiotherapy regimes
used.

No adjuvant endocrine therapy was used during the study
period.

2.2. Statistical methods

Time to recurrence and length of follow-up were calculated
from the start of the (first) lumpectomy. To test between-group
differences for categorical data, the Chi-square test was used.

The local recurrence-free survival (LRFS) is defined by survival
time without IBTR.

For survival analyses, patients were censored if they had not
experienced an event (IBTR) by the date of last follow up or by the
date of death.

For comparison of survival distributions, the Log Rank test was
used. Univariate analysis was performed on all known histological,
treatment, time and age-related variables.

The Cox proportional hazards model was used to test for the
independent effect after adjusting for known prognostic factors,
and hazard ratios (HR) at 95% confidence intervals (CI) are pre-
sented. Variables that were univariatly related to the outcomes of
interest (p< 0.05) were included in the multivariate analyses. For
the two different boost groups, those variables with the above-
mentioned criteria in one of the groups were included in the
multivariate analysis.

The timing of RT was defined by the number of days from
lumpectomy until the start of radiotherapy, and was used as a
separate variable in the analyses. In categorizing the various time-
intervals, we took into consideration the NBCA indicator and the
literature [11e13]. Patients were categorized into three time-
intervals with respect to the timing of RT: <36 days, 36e56 days,
and >56 days.

We created a variable low-risk DCIS, and defined it as: patients
with malignancy grade one, negative margin, aged more than 45
years, no family history of breast cancer, no SBBT [15,16]. We also
used the patients’ prognostic score as modified by Smith et al., and
shown in Fig. 1 [13].

All analyses were performed using STATA 14.2 (Stata Press,
College Station, TX, USA; Stata Corporation)
3. Results

The follow-up periods for all patients ranged from 13 to 210
months with a median of 91 months. Tumour and treatment
characteristics are shown in Tables 1 and 2
3.1. Ipsilateral breast tumour recurrence (IBTR)

The IBTR rate for all patients was 6.0% (75/1248). Of those 75
patients, 46.7% suffered a DCIS recurrence, 38.7% suffered IC, and
14.7% suffered DCIS þ IC recurrence. The localisation of the recur-
rence was in 33.3% of cases in the primary tumour area, in 30.7% in
the same quadrant, in 28.0% in the rest of the ipsilateral breast, and
in 8.0% of the cases the location was unknown.

The 10-year LRFS was 92.9%. In multivariate Cox regression
analysis, age �50-years (HR 2.2), a positive margin (HR 2.8), and a
tumour size >20mm (HR 2.0) were all significantly associated with
a worse LRFS; see Table 4. Having had a boost or not did not shown
significance in the multivariate analysis.



Points Age (years) Tumour size (mm) Histology Score
0 >60 <16 Low grade

1 40 – 60 16 – 40 Intermediate grade

2 <40 >40 High grade

0

6

Fig. 1. Patient Prognostic Score; risk stratification. Modified from Smith et al.
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Fig. 2. The 10-years IBTR estimates for 1248 patients with ductal carcinoma in situ and
treated through breast-conserving therapy according to boost or no-boost after whole
breast irradiation.
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3.2. IBTR by boost status

Fig. 2 shows the IBTR-estimates according to boost status,
showing a nearly equal recurrence pattern for both boost status.

Table 3 shows the univariate analyses results for the various
tumour and treatment characteristics according to boost or no-
boost. None of the variables showed significance for either group.
Cases with a positive margin and no-boost did worse compared to
those with a negative margin. For the boost group, a positive
margin did not show a significantly worse LRFS compared to a
negative margin.

Separate analyses for the various boost techniques, such as
Table 3
Univariate analyses Hazard Rate (HR) and confidence interval of ipsilateral breast tumour recurrence on local relapse free survival according to boost radiotherapy.

Characteristics No-boost group HR (95% CI) P value Boost group HR (95% CI) P value

Age
�51 years 1 1
>50 years 0.5 (0.2e1.2) 0.119 0.4 (0.2e0.7) 0.004
Family history on first degree relative
None 1 1
�1 first degree relatives 0.9 (0.4e2.3) 0.872 1.3 (0.6e2.8) 0.514
Unknown 2.8 (0.9e8.1) 0.062 1.4 (0.3e5.9) 0.656
Localisation primary
Lateral upper quadrant 1 1
Lateral lower quadrant 0.6 (0.1e2.8) 0.543 2.1 (0.6e7.6) 0.247
Medial upper quadrant 1.3 (0.5e3.4) 0.575 2.3 (0.9e6.0) 0.080
Medial lower quadrant 1.3 (0.3e5.8) 0.705 1.8 (0.5e6.7) 0.341
Central 0.9 (0.2e3.0) 0.836 2.5 (1.0e6.1) 0.037
Unknown 4.9 (1.0e21.6) 0.036 n a
Re-excision
None 1 1
Yes 1.4 (0.7e3.2) 0.349 2.5 (1.2e4.9) 0.009
Malignancy grading
Grade 1 1 1
Grade 2 1.6 (0.6e4.6) 0.357 0.7 (0.2e2.5) 0.575
Grade 3 1.6 (0.6e4.8) 0.349 0.9 (0.3e3.1) 0.879
Unknown 1.7 (0.3e8.8) 0.518 n a
Margin Status
Negative 1 1
Positive 6.2 (2.1e18.0) 0.001 1.7 (0.6e5.2) 0.286
Marginal �1mm 0.9 (0.2e3.9) 0.923 1.2 (0.5e2.8) 0.685
Unknown 3.5 (0.5e26.1) 0.216 3.7 (0.5e27.5) 0.204
Tumour size
<11mm 1 1
11e20mm 1.7 (0.7e4.4) 0.232 2.8 (0.9e8.8) 0.067
>20mm 2.2 (0.7e6.5) 0.162 4.1 (1.2e13.8) 0.020
Unknown 0.8 (0.2e2.9) 0.777 2.2 (0.7e7.4) 0.187
Low Risk DCIS
None 1 1
Yes 0.2 (0.03e1.6) 0.132 3.1 (0.9e10.2) 0.061
Histology contra lateral tumour
No contra lateral tumour 1 1
DCIS 5.8 (2.0e16.9) 0.001 0.9 (0.1e6.5) 0.908
Invasive carcinoma 1.6 (0.5e5.4) 0.427 0.4 (0.1e3.0) 0.390
Timing radiotherapy after lumpectomy
<36 days 1 1
36e56 days 0.8 (0.3e2.1) 0.636 1.6 (0.6e3.8) 0.314
>56 days 1.5 (0.6e3.8) 0.343 3.8 (1.6e9.0) 0.002

n a: not available. DCIS: ductal carcinoma in situ.
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Fig. 3. The Ipsilateral Breast Tumour (IBTR) estimates according to timing of radio-
therapy after lumpectomy for those having had a boost with their radiotherapy.

Table 4
Multivariate Cox proportional analyses Hazard Rate (HR) and confidence interval of ipsilateral breast tumour recurrence overall and according to boost versus no boost
radiotherapy.

Characteristics All Patients n¼ 1248 (%) HR (95% CI) P value No-boost group n¼ 509 HR (95% CI) P value Boost group n¼ 739 HR (95% CI) P value

Age
�51 years 1 1 1
>50 years 0.4 (0.3e0.8) 0.004 0.5 (0.2e1.1) 0.105 0.3 (0.2e0.7) 0.004
Localisation primary
Lateral upper quadrant 1 1
Lateral lower quadrant 0.7 (0.2e3.2) 0.640 2.3 (0.6e8.6) 0.200
Medial upper quadrant 1.4 (0.5e3.8) 0.507 1.9 (0.7e4.8) 0.184
Medial lower quadrant 1.3 (0.3e6.1) 0.748 2.2 (0.5e7.9) 0.226
Central 1.1 (0.2e3.5) 0.891 3.6 (1.4e9.0) 0.006
Unknown 5.9 (1.0e28.1) 0.037 n a
Re-excision
None 1 1 1
Yes 1.5 (0.8e2.6) 0.189 1.5 (0.6e3.8) 0.385 1.9 (0.8e4.4) 0.145
Margin Status
Negative 1 1 1
Positive 2.8 (1.3e6.0) 0.009 7.2 (2.1e23.3) 0.001 2.0 (0.6e6.4) 0.228
Marginal �1mm 1.1 (0.5e2.4) 0.725 0.9 (0.2e3.8) 0.861 1.5 (0.6e3.8) 0.376
Unknown 1.9 (0.4e8.8) 0.400 3.5 (0.4e29.4) 0.241 2.1 (0.2e18.8) 0.492
Tumour size
<11mm 1 1 1
11e20mm 2.0 (1.0e4.1) 0.053 1.4 (0.5e3.8) 0.481 3.2 (1.0e10.0) 0.050
>20mm 2.3 (1.0e5.0) 0.044 1.8 (0.6e5.9) 0.297 3.6 (1.0e12.3) 0.040
Unknown 1.2 (0.5e2.7) 0.682 0.6 (0.2e2.2) 0.395 1.9 (0.6e6.8) 0.284
Histology contra lateral tumour
No contra lateral tumour 1 1
DCIS 5.5 (1.7e17.8) 0.004 1.2 (0.2e9.4) 0.825
Invasive carcinoma 1.8 (0.5e6.4) 0.352 0.4 (0.05e3.2) 0.394
Timing radiotherapy after lumpectomy
<36 days 1 1 1
36e56 days 1.1 (0.5e2.1) 0.827 0.7 (0.2e1.9) 0.420 1.4 (0.6e3.6) 0.458
>56 days 1.9 (1.0e3.8) 0.060 1.0 (0.3e2.9) 0.974 2.5 (0.9e6.9) 0.081
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sequential versus SIB, did not show a significant difference for LRFS.
In multivariate Cox regression analysis, as shown Table 4, none

of the variables showed significance for either group. For the boost
group, age �50-years and a central localisation of the primary
showed significantly worse LRFS compared to that for older women
and those having a lateral upper quadrant localisation. In the no-
boost group, a positive margin and a CBT with DCIS showed a
significantly worse LRFS compared to that for a negative margin
and no CBT, although for both the 95% CI was wide, due to small
numbers.
Although highly significant univariate in the boost group, timing
of radiotherapy, despite a HR 2.5, was not significant in the multi-
variate analysis. Fig. 3 shows the IBRT estimates according to timing
for the boost group, showing an early recurrence time for those
with a timing after 56 days.

3.3. IBTR by prognostic score

The 10-year LRFS for the low-risk DCIS subgroup was not
significantly different compared to the rest. According to the sub-
groups of boost and no-boost, we noted a better LRFS for the low
risk patients in the no-boost group compared to the rest, but saw
the opposite in the boost group, both not significant univariate and
multivariate, Tables 3 and 4

The LRFS for the patients’ prognostic score showed a gradual
increase in response to every point although this was not signifi-
cant; see Table 5.

3.4. Disease-specific survival (DSS)

Of all 1248 patients seven patients died due to breast cancer; of
those six as a result of IBTR and one patient due to CBT with IC. The
overall 10-year DSSwas 99.0%; 98.4% for thosewho had received no
boost and 99.6% for those who had received a boost. The 10-year
DSS according to the histology of the IBTR was 97.1% for DCIS-
recurrence versus 83.7% for IC-recurrence. Patients with a low-
risk DCIS had a 100% 10-years DSS compared to 98.9% for no low
risk DCIS.

3.5. Contra lateral breast tumour (CBT)

Of all 1248 patients with primary DCIS, 9.1% (113/1248)



Table 5
Hazard ratios and confidence interval of local relapse free survival according to the
patient prognostic score modified by Smith et al.

Prognostic Score (n¼ 1248) Hazard ratio 95% Conf. Interval

Score 0 (53) 1
Score 1 (193) 1.0 0.2e4.7
Score 2 (300) 1.3 0.3e5.7
Score 3 (254) 1.4 0.3e6.1
Score 4 (113) 2.0 0.4e9.2
Score 5 (12) 4.6 0.6e33.0
Unknown (323)
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developed a CBT; of those, 7.4% (93/1248) had MBBT, and 1.6% (20/
1248) had SBBT. The histology of the MBBTs was 65.6% IC and 34.4%
DCIS, and for SBBT 90.0% and 10.0%, respectively.

The 10-year LRFS was 90.9% for SBBT and 89.5% for MBBT
showing no significant differences compared to unilateral DCIS,
namely 93.3%.

In relation to the histology of the CBT, the 10-year LRFS for those
patients with a DCIS was 80.4% (HR 2.7; 95% CI 1.1e6.8), and 94.4%
for IC (HR 0.9; 95% CI 0.3e2.6) compared to 93.3% for patients with
unilateral DCIS. This effect is predominantly seen in the no-boost
group; see Tables 3 and 4
4. Discussion

Our study showed an excellent 10- year 99.0% DSS and a 92.9%
LRFS overall. At Age �50 years, a positive margin, and tumour size
were overall significantly related to worse LRFS. Receiving or not
receiving a boost showed no relation to LRFS.

Analysing the impact of age on LRFS, our study demonstrated
that the turning point was 50 years. However, we did not have the
information on menopausal status to consider whether age or
menopausal status was the main determinant.

It has beenwell demonstrated in randomized trials that WBI for
DCIS reduces IBTR in approximately 50% of cases [3e7]. The prac-
tice of boosting has been demonstrated to provide a significant
reduction in IBRT for invasive carcinoma. In the most recent 20-
year follow-up report, the cumulative IBTR incidence was 12%
with a boost as against 16.4% without a boost [17]. To date, no
similar RT boost trials have been published for DCIS. The practice of
using a boost in DCIS and the rationale for that is largely extrapo-
lated from the treatment for IC. A recent study including 4131 pa-
tients demonstrated a significant benefit from decreasing long-
term IBRT with a boost for DCIS of a similar degree to that expe-
rienced in IC [18]. Other studies did not show a benefit of boost in
patients with DCIS after BCS and WBI [19,20]. However, in many
institutes in the Netherlands a boost is given after (sequential) or
simultaneous (SIB) with WBI, even with a negative margin. In our
population, 59.2% received a boost. Analysis showed that with
negative margins, LRFS were the same for the no boost condition
(93.2%) and as for the boost condition (94.0%). Furthermore, the
recurrence patterns were similar. Only those patients with a posi-
tive margin derived a benefit (HR 0.3; 95% CI 0.1e1.0).

Negative margins after BCS for DCIS have been shown to reduce
the risk of IBTR [21]. The optimal margin distance (i.e. the threshold
necessary to declare a negative margin) remains a topic of debate
[22]. Studies on the growth pattern of DCIS have found that
multifocal lesions with intervening normal ductal segments are
common. No consensus for DCIS margins has yet been published.
The maximum margin of normal breast tissue can be obtained
through ablative surgery, and yet after ablative surgery no survival
advantage over lumpectomy with minimal margin has been re-
ported. Even our patients with amarginal margin,�1mm showed a
comparable IBTR to those with a negative margin. Achieving a
negative margin, irrespective of the width, with the first lumpec-
tomy seems to be the best prospect for an excellent IBTR irre-
spective of a boost. Even a re-excision still leads to an increased risk
of IBTR. Even though, a significant benefit (HR 0.3) was demon-
strated with a boost in the case of a positive margin, having a
positive margin remained a significantly worse factor with respect
to local control.

Given the outcome for DCIS, many studies have attempted to
identify both favourable and unfavourable subgroups of DCIS pa-
tients. To investigate the risk of IBTR, we used a patient’s prognostic
score, which was proposed by Smith et al. [13]. In our study we
found that the likelihood of IBTR increased for every point increase
in the prognostic score. Although the number of patients in our
study is small compared to the study of Smith, including 14,202
patients, it shows the possible relevance of this scoring system.
Looking for a definition of the so-called low-risk patients with DCIS,
we could not find a generally accepted definition of a low-risk
patient. Based on ongoing trials such as LORIS and LORD and the
literature, we created our group of low-risk patients, but found only
7.3% of our population to be genuinely low-risk. This small cohort of
low-risk patients did not show any better LRFS compared to the
remainder of the cohort.

Also comparing boost and no boost in low-risk patients versus
the remainder of the patients did not show any benefit for either
group of patients. Following the results of this study and others
reported in the literature, a boost with negative margins should be
omitted to prevent an overtreatment. The extra boost might in-
fluence the cosmetic outcome of the BCT. The results of the long-
term cosmetic changes after BCT in the EORTC boost versus no
boost trial showed us that a boost worsens the change in breast
appearance in the first three years, while fibrosis of the breast is
also associated with the WBI [10].

Our overall IBTR rate of 7.1% at 10 years is excellent compared to
the rates reported in the literature [7,23]. Approximately half of all
IBTRs reported in the literature are invasive, which is comparable
with our results. An IC-recurrence is associated with a risk of breast
cancer mortality, shown in our results by 83.7% DSS for IC
compared to 97.1% for DCIS.

Our study showed a 9.1% incidence of CBT, IC or DCIS, which is
comparable to that reported in the literature dealing with IC of
breast cancer [7,24]. Overall analysis demonstrated no impact on
LRFS and DSS as a result of CBT. Looking at the histology of the CBT,
we noted a significantly worse LRFS for those patients with a DCIS
as CBT compared to those without CBT, in particularly for those
receiving no boost. Although we noted a significantly worse effect
on LRFS for those having a DCIS as CBT, we have to bear inmind that
the numbers are small five IBTR in patients with DCIS as CBT, to
draw any meaningful conclusions.

In our study could not confirm a significant effect of timing of
radiotherapy on the IBTR rates, despite the observed highly sig-
nificant effect in the univariate analysis. This might be due to the
small number of events and/or the (relative) low number of pa-
tients together with the relative short follow-up. On the other hand
our results do not support the necessity to start WBI as soon as
possible after surgery.

The present study has some potential limitations, including the
small number of events, IBTRs. However, it has several strengths,
including the large sample size, high quality clinical data, and the
long follow-up times.

Conclusion. DCIS of the breast and treated with BCT results in
excellent LRFS and DSS. Primary surgical lumpectomy with nega-
tive margins followed by WBI seems to be the treatment of choice
in DCIS treated with BCS in terms of IBTR.
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