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Abstract
This was an analysis of 2125 ductal carcinoma in situ features/treatments from 71 French centers. Mastectomy
and breast-conserving surgery was performed in 25% and 75% of cases, respectively; the median tumor size
was 15 mm, and the low, intermediate, and high nuclear grade distribution was 12%, 36%, and 47%,
respectively. After breast-conserving surgery, 97% underwent whole breast irradiation. This survey reflects the
daily ductal carcinoma in situ treatment in France, and the results are in accordance with national guidelines.
Background: Ductal carcinoma in situ (DCIS) represents 15%of all breast cancers in France. The first national surveywas
conducted in2003. Thepresentmulti-center real-life practice survey aimedat assessingpossible changes indemographic,
clinical, pathologic, and treatment features. Material and Methods: From March 2014 to September 2015, patients
diagnosed with DCIS from 71 centers with complete information about age, diagnostic features, and treatment mo-
dalities were prospectively included. Results: A total of 2125 patients with a median age of 58.6 years from 71 centers
were studied. DCIS was diagnosed by mammography in 87.5% of cases. Preoperative biopsy was performed in 96% of
cases. The median tumor size was 15 mm. Nuclear grade was low, intermediate, and high in 12%, 36%, and 47% of
cases, respectively. Margins were considered to be negative in 83% of cases. Overall mastectomy and lumpectomy
rates were 25% and 75%, respectively. The immediate breast reconstruction rate was 50%. Sentinel node biopsy and
axillary dissection rates were 41% and 2.6%, respectively. After lumpectomy, 97% of patients underwent radiotherapy,
and 32% received a boost dose. Only 1% of patients received endocrine therapy. Compared with our previous survey,
the median tumor size remained the same, and the proportion of high-grade lesions increased by 9%. The mastectomy
rate decreased by 4%. Conclusions: The clinical practice identified in this survey complies with French DCIS guidelines.
About 10% of patients with low-grade DCIS may be eligible to participate in treatment de-escalation trials.
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Introduction
Pure ductal carcinoma in situ (DCIS) now represents about

15% of all breast cancers (BCs) in Western countries,1,2 but
with different types of lesions characterized by their morphology
and prognostic features.3 Prognosis is favorable in most cases,
but invasive local recurrences (LRs) can lead to metastasis in
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10% to 15% of cases.4-7 The treatment modalities for DCIS
have been widely debated for many years, with several major
questions concerning the role of mastectomy, sentinel node bi-
opsy (SNB), whole breast radiotherapy (RT) with or without
boost after breast-conserving surgery (BCS), and the real impact
of tamoxifen.8-10
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In order to analyze real-life clinical practice, a first national
prospective survey was performed in France from March 2003 to
April 2004 to assess the epidemiologic data, diagnosis, and treat-
ment modalities in 1289 patients with pure DCIS.8

In late 2004, the national screening program was applied
throughout France, and the French DCIS guidelines were published
in October 2009 (www.e-cancer).

With the support of the French Society of Senology (SFSPM)
and the National Cancer Institute (INCa), we conducted a new
national prospective survey to assess any changes in the de-
mographic, radiologic, and clinicopathologic features and treatment
options in patients with DCIS treated from March 2014 to
September 2015 compared with the previous survey. This study was
also designed to analyze compliance with French DCIS guidelines
and to compare our results with those reported in other countries.
Treatment results will be evaluated at 3, 5, and 10 years.

Materials and Methods
Patient Inclusion

This prospective observational study was conducted from March
2014 to September 2015 in a total of 71 centers comprising
comprehensive cancer centres and private clinics, as well as general
and/or university hospitals.

Eligibility criteria were female patients with a diagnosis of pure
DCIS. Women with microinvasive lesions, previous or synchronous
contralateral invasive BC, or other cancers were excluded.

We collected demographic characteristics (age, family history of
breast cancer, menopausal status, hormone replacement therapy),
clinical or mammographic findings, biopsy procedures, specimen
pathology characteristics (tumor subtype, size, grade, excision
quality, and hormone receptor status), and treatments: type of
surgery for breast � axilla, number of surgical procedures, and
adjuvant RT with or without boost to the tumor bed, as well as
tamoxifen use. The study was approved by the French data pro-
tection authority (CNIL).

Statistical Methods
All summaries and statistical analyses were generated using SAS

software (version 9.4, SAS Institute Inc, Cary, NC).
The following statistical tests were used to compare 2 groups: the

Student t test or nonparametric Mann-Whitney test, when the
assumption of normality was not met, for continuous data, and the
c2 test or Fisher exact test for categorical data. When more than 2
groups were compared, we used the c2 test for categorical variables
and the Kruskal-Wallis test for continuous variables.

All statistical analyses were performed at a limit of significance of
5% using 2-sided tests, except for normality, which was tested at a
limit of 1% (Shapiro-Wilk test).

Results
Study Population

A total of 2125 patients (corresponding to 2141 treated breasts)
in 71 centers (4 centers included more than 100 patients, another 4
centers included 50-100 patients, 19 centers included 30-50
patients, and 48 centers included less than 30 patients) were pro-
spectively included. Forty-eight percent of patients were treated in
comprehensive cancer centers, 33% were treated in private clinics,
11.5% were treated in university hospitals, and 7.5% were treated
in general hospitals.

Demographic Data
The median age was 58.6 years (range, 30-93 years); 3% of the

women were younger than 40, 20% were between 41 and 50 years,
64% were between 51 and 70 years, and 13% were over 70 years. A
family history of BC (first- and/or second-degree relative) was
identified in 37.5% of all patients. Young age was significantly
correlated with a family history of BC, as follows: 48% in patients
younger than 40 and 45% in women aged 41-50 (P < .0004).

A total of 1424 (69%) patients were postmenopausal. The me-
dian age of menopause was 50 years.

Twenty-eight percent of the study population had received
hormone replacement therapy for a median of 8 years.

Mode of Detection
DCIS was diagnosed by mammographic abnormality in 87.5%

of cases, whereas 12.5% of the patients presented with clinical
symptoms, such as a mass, Paget’s disease, serosanguinous nipple
discharge, or nipple retraction. Forty-six percent of women under
the age of 40 presented clinical symptoms, whereas symptoms were
present in 18% of patients between the ages of 40 and 50 years and
18% of patients over the age of 70, and only 8% of women diag-
nosed between the ages of 50 to 70 years presented clinical symp-
toms. This difference was statistically significant (P < .0001).

Mammographic Features and Preoperative Biopsy
Mammograms were available for 2078 (97%) of the 2141

breasts; 87% showed the presence of microcalcifications, together
with round opacity in 7% of cases, increased density in 5% of cases,
and other images and/or combinations in 7% of cases.

A total of 1877 mammograms were evaluated according to the
Breast Imaging Reporting and Data System from American College
of Radiology (BI-RADS) classification11 and were classified as fol-
lows: 58 (3.2%) BI-RADS 2, 115 (6%) BI-RADS 3, 1372 (73%)
BI-RADS 4, and 327 (17.5%) BI-RADS 5. Multicentricity or
multifocality was identified in 14.3% of 1929 evaluable cases,
mostly in young patients: 23.8% in patients younger than 40 and
18.3% in patients aged 41 to 50 (P ¼ .0056). Preoperative needle
biopsy was performed in 96% of patients. Vacuum-assisted needle
biopsy (8-11 gauge) was performed in 79% of cases, and stereotactic
core-needle biopsy (14-16 gauge) was performed in 21% of cases.

Surgery
Breast Surgery. All patients underwent surgery. Among 71 centers,

twenty did not include the patients treated by mastectomy (n ¼
350, all treated by lumpectomy or quadrantectomy). Among the
remaining 1781 patients treated for DCIS, primary surgery con-
sisted of lumpectomy or quadrantectomy in 1530 (85.8%) cases,
whereas in 165 (9.4%) and 86 (4.8%) cases, simple or subcutaneous
mastectomy was performed, respectively.

Owing to incomplete resection or close resection margins and/or
multifocal or large lesions, second surgery was performed in 414
(22.6%) of 1781 cases, consisting of second conservative surgery in
278 (68%) cases, simple mastectomy in 101 (24%) cases, and
subcutaneous mastectomy in 35 (8%) cases. A third operation was
Clinical Breast Cancer April 2020 - e165
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Table 1 Factors Influencing SNB Use

n SNB % P

Type of surgery (n ¼ 2103)

Mastectomy 302 75

Subcutaneous mastectomy 138 87 <.0001

Conservative surgery 1663 31

Discovery modalities (n ¼ 2073)

Clinical 262 51 .0003

Radiologic 1811 39

Grade (n ¼ 1950)

Low 248 18

Intermediate 732 29 <.0001

High 970 57

Tumor size, mm (n ¼ 1728)

�5 320 23

6-10 333 29

11-20 467 41 <.0001

21-40 380 51

>40 228 68

Abbreviation: SNB ¼ sentinal node biopsy.

Table 2 Histopathologic Features

Feature n %

Tumor size, mm (n ¼ 1733)

�5 310 19

6-10 340 20

11-20 468 27

21-40 380 21

>40 225 13

Nuclear grade (n ¼ 2094)

Low 249 12

Intermediate 746 36

High 987 47

Not specified 112 5

Final margins, mm (n ¼ 1536a)

�1 260 17

2-3 330 21

4-5 224 15

6-9 157 10

�10 324 21

Not specified 241 16

Hormone receptors (n ¼ 343b)

Positive ER 343 78

Positive PgR 334 64

Abbreviations: ER ¼ estrogen receptor; PgR ¼ progesterone receptor.
aBreast-conserving surgery.
bAssessed in only 19% of the cases.
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performed in 59 of 414 cases: 38 were simple mastectomy, 18 were
subcutaneous mastectomy, and only 3 cases were lumpectomy.

The final overall mastectomy rate was 21.7% after the second
operation and 24.8% after the third operation.

Residual disease was present at the second operation in 47% of
cases. Predictive factors for residual disease were nuclear grade (NG)
and tumor size. Low, intermediate, and high NG rates were 33%,
44%, and 53%, respectively (P ¼ .014), and 32% of lesions were
smaller than 20 mm versus 57% of lesions that were larger than
20 mm (P ¼ .0001).

Immediate breast reconstruction was performed in 50% of cases:
44% after simple mastectomy and 86% after subcutaneous mas-
tectomy (P < .0001). Various types of implants were used in 52%
of cases, followed by musculoglandular flaps in 30% of cases, a
combination of the 2 in 8% of cases, and other techniques in 10%
of cases.

Axillary Surgery. Sentinel node biopsy (SNB) was performed in
863 (41%) cases, mostly after mastectomy. The SNB rate was
significantly influenced by the type of surgery, the mode of
detection, and, more particularly, grade and size (Table 1). Axil-
lary dissection (AD) was performed in only 54 (2.6%) patients;
5.2% of cases of mastectomy and 2.2% of cases of conservative
surgery (P ¼ .01).

Histopathology
The median tumor size of the 1732 evaluable lesions was 15 mm;

66% of tumors were smaller than 20 mm (Table 2). NG was low in
12%, intermediate in 36%, and high in 47% of cases (5% of cases
were not evaluable). Low NG was more frequently observed in small
lesions and high NGs more frequently observed in larger tumors,
especially those larger than 40 mm (P < .0001). After BCS, excision
was considered to be complete (with margins � 2 mm) in 83% of
cases. The detailed tumor-free margin status is shown in Table 2.

RT
Of the 1658 women treated by BCS, 1608 (97.2%) received

whole breast irradiation with a median dose of 50 Gy. A 10 to 16
Gy boost was delivered to 32% of patients. Two factors influenced
the use of boost radiation: NG (24%, 31%, and 36.5% for low,
intermediate, and high grade, respectively; P ¼ .019) and margin
status (37.5% � 1 mm, 33% 2-9 mm, and 25% � 10 mm,
respectively; P ¼ .021). Age and tumor size were not significantly
associated with boost radiation. Of the 415 patients who underwent
mastectomy, 29 (7%) received RT owing to very extensive disease,
deep margins � 1 mm, and/or wide multicentricity.

Hormone Therapy
Only 20 (1%) of the 1896 evaluable patients received hormone

therapy, mostly tamoxifen.

Discussion
This second national survey provides comprehensive and unse-

lected data on DCIS characteristics and treatment modalities in
France. We also compared the results of this survey with those of
the first survey8 (Table 3) after widespread implementation of the
- Clinical Breast Cancer April 2020
national screening program (late 2004) and publication of the first
national DCIS guidelines in October 2009 (www.e-cancer.fr/).
These new data were also compared with data from other large
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Table 3 Comparison Between 2 French Surveys: Clinico-
pathologic Features and Treatment Modalities

2003-2004, % 2014-2015, % P

Patients, n 1289 2125

Centers, n 77 71

Median age, y
(range)

56 (30-84) 58.6 (30-93) <.0001

Family history of BC 30 37.5 <.001

Menopause 63.5 69 .0013

HRT 52 28 <.0001

Diagnosis

Mammography 88 88 NS

Clinical 12 12 NS

Biopsy (total) 62 96 <.0001

14-16 G 34 21 <.0001

8-11 G 66 79 <.0001

Median tumor
size, mm

14.5 15 NS

Grade

Low 21 13 <.0001

Intermediate 39 38 NS

High 40 50 <.0001

Margins (<1 mm) 12 20 <.0001

Mastectomy 30.5 25.2 <.0001

BCS 7.7 2.8 <.0001

BCS þ RT 61.8 72 <.0001

Immediate
reconstruction

55 49 .26

SNB 21 41 <.0001

Axillary dissection 10.4 2.6 <.0001

Tamoxifen 13.4 1 <.0001

Abbreviations: BC ¼ breast cancer; BCS ¼ breast-conserving surgery; HRT ¼ hormone
replacement therapy; NS ¼ not significant; RT ¼ radiotherapy; SNB ¼ sentinel node biopsy.
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studies performed in several countries, especially The Netherlands,
the United Kingdom (UK), Canada, and the United States
(US).2,9,10,12-16

The overall rate of mammographically detected DCIS in both
surveys was identical: 87.5%, in accordance with other series.17

Microcalcifications remain the major abnormality (87% vs.
82.5% previously). The rate of BI-RADS III/IV classification was
also very similar (88.5% vs. 90.8%). On the other hand, we
observed a slight increase in the percentage of women presenting
Table 4 Distribution of Nuclear Grade in 5 National Studies

Grade, %
PRACCIS II

(Present Study) UK Sloane Project1

Low 12 11

Intermediate 36 32

High 47 57

Unknown 5 e

Abbreviations: NL ¼ Netherlands; UK ¼ United Kingdom.
with “clinical symptoms” in women under the age of 40 (46% vs.
39% previously).

The rate of biopsy-proven diagnosis increased dramatically from
61.8% to 96% (P < .0001), with a large predominance of vacuum-
assisted needle biopsies (8-11 gauge) increasing from 66.4% to 79%
of cases (P < .0001).

Final tumor size was assessed in 81.5% of cases (82.4% in the
initial survey). Median size was not significantly different between
the 2 surveys (15 mm vs. 14.5 mm previously); lesions smaller than
10 mm were observed in 29% of our cases. In the UK study, 34.5%
of the 7007 patients treated by BCS presented lesions < 10 mm.10

The low NG DCIS rate decreased significantly (13% vs. 21%;
P < .0001), whereas the “high grade” rate increased (50% vs. 41%;
P < .0001). Almost identical results were reported in a recent large-
scale Dutch study including 4901 cases of DCIS, showing 13%,
39%, and 48% of low, intermediate, and high NG, respectively.18

Table 4 shows the NG distribution in other large-scale national
studies. The rate of low-grade tumors varied from 8% to 13% and
the rate of high-grade tumors varied from 34% to 57%. Several
studies have reported discrepancies in grading accuracy between
pathologists, partly owing to the frequency of “mixed forms.”3,18

Surprisingly, the rate of “suboptimal excision” with margins <
1 mm increased from 12% to 20% (P ¼ .0001). International
guidelines19 define free margins as margins equal to or greater than
2 mm. Less detailed results are reported in the literature for “close”
resection margins and focally involved margins. In these cases, most
patients received a 16 to 20 Gy boost dose to tumor bed with good
local control, as previously reported.20 This practice complies with
the American consensus of specific “clinical judgement” in patients
with negative margins less than 2 mm.19 We observed several
changes in the treatment strategy between this survey and the
previous survey, reflecting the widespread implementation of the
national DCIS guidelines (Table 3).

The mastectomy rate decreased significantly from 30.5% to 25%
(P < .0001). In a very large UK study (Sloane Project) including
9938 women treated from 2003 to 2012, the mastectomy rate was
29.5%.10 In another study from the US (2007-2011)2 and in an
older one from Ontario (1994-2003),15 mastectomy rates were 27%
and 35%, respectively. In the series of 12,256 patients collected by
the Netherlands Cancer Registry from 1999 to 2012, 44.3% un-
derwent mastectomy (33.5%, 39.3%, and 49.5% for grades I, II,
and III, respectively).16

In our study, the mastectomy rate was 50% in women under the
age of 40. Young age is associated with a high risk of LR related to
well-known risk factors, such as extensive disease (> 4 cm),
0 NL Cancer Registry16 NL Palga Study18 Ontario15

12 13 8

30 39 46

50 48 34

8 e 12
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Table 5 Impact of Whole Breast RT on Local Control After Breast-conserving Surgery

N

LR, %

Absolute Benefit, % Follow-up, moNo RT RT

NSABP B-175,a 818 35 20 15 204

EORTC 105836,a 1010 30 17 13 190

SWE-DCIS28,a 1046 32 18 14 202

UK-ANZ DCIS29,a 1030 19.5 7 12.5 120

Ontario15,b 3303 20.8 15.5 5.3 132

Munich30,b 1048 20 13.5 6.5 88

Abbreviations: LR ¼ local recurrence; RT ¼ radiotherapy.
aRandomized trials.
bRetrospective studies.
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multicentric and high-grade lesions, and close or positive margins
after BCS.21,22

In this study, AD was almost abandoned (2.6% vs. 10.4% in our
previous study; P < .0001), whereas the SNB rate doubled (41% vs.
21%; P < .0001). Although the SNB rate of approximately 80%
among patients treated by mastectomy complies with national and
international guidelines, the 31% SNB rate in patients treated by
BCS appears to be much higher than expected. In a retrospective
Swedish study including 753 patients treated by mastectomy (40%)
or BCS (60%) with SNB for pure DCIS in 2008 to 2009, only 5
(0.7%) positive SN were found (3 micrometastases and 2 macro-
metastases).23 In a large Danish population-based study in 2618
patients with DCIS, SNB was performed in 54% of cases (44% and
86% in the BCS and mastectomy groups, respectively) and, in 24%
of cases, SNB did not comply with guidelines.24 In another inter-
national survey (ICSN [International Cancer Screening Network])
studying 3831 screened patients between the ages of 50 and 69
years between 2003 and 2008 (30% of mastectomies), the overall
AD and SNB rates were 8.4% and 35%, but with marked differ-
ences between countries.25

In the US study based on the National Cancer Database
including 88,083 patients diagnosed with DCIS between 1998 and
2011, 37% underwent mastectomy and 63% underwent BCS. The
overall AD rate in the mastectomy group decreased from 50% in
1998 to 16% in 2011, whereas the SNB rate increased from 24% to
77%. In the BCS group, the AD rate decreased from 13% to 5%
and the SNB rate increased from 7% to 39%.26 A recently pub-
lished literature review and meta-analysis based on 48 articles with a
total of 9803 patients concluded that SNB should be routinely
considered only in patients with large (> 2 cm) and high-grade
DCIS.27

The use of RT after BCS increased from 89% to 96% (P <

.0001), reflecting good compliance with national guidelines (pub-
lished in 2004) based on the updated results of 4 randomized trials
as well as other large retrospective studies, all of which showed a
50% to 60% reduction of LRs (both invasive and in situ re-
currences) related to the use of RT after BCS. Table 5 shows the
results of randomized trials and several large retrospective studies
confirming the place of RT in reduction of LR rates after
BCS.5,6,15,28-30

The meta-analysis showed that approximately 50% of LRs were
invasive.31 The benefit of RT increases with time, as the overall
- Clinical Breast Cancer April 2020
absolute LR reduction was 10.5% at 5 years and 15.2% at 10 years
(from 28.1% to 12.9%; log rank P < .0001). Despite these results,
the use of RT after BCS varies considerably between countries. For
instance, a study in Japan showed only 41% of RT use after BCS,
whereas other series in the UK,10 Queensland,32 and Munich30

showed 62%, 62%, and 66% rates, respectively, with similar rates
in the ICSN multicenter study.25 A study conducted in the Navarra
region of Spain reported a 100% RT rate.

In 2 studies including “very low risk”DCIS, omission of RT led to
a marked increase in local recurrence rates: in the ECOG (Eastern
Cooperative Oncologic Group)-ACRIN (American College of
Radiology Imaging Network) E5194 Study, with a 12-year follow-
up, LR rates were 14.4% in cohort 1 (DCIS NG 1-2 < 2.5 cm)
and 24.6% in cohort 2 (DCISNG 3< 1 cm). It should be noted that
the median size of DCIS included in these 2 cohorts was only 6 mm,
with very wide free margins in 80% of cases.33 Similar results were
observed in the RTOG (Radiation Therapy Oncology Group) 9804
trial, including low or intermediate DCIS (< 2.5 cm) with � 3-mm
free margins. With a 12-year follow-up, LR rates were 2.8% with RT
and 11.4% without RT (P ¼ .0001).34

In the present study, 32% of patients treated by BCS and whole
breast RT received tumor bed boost. In the literature, boost rates are
extremely heterogeneous (ranging from 25% to 71%), and boost
radiation is mainly used in “high-risk” cases, including high-grade
and extensive DCIS, close or focally positive margins, and young
age. In a French-Italian study on 819 patients, boost radiation was
used in 48% of cases (55% in France and 45% in Italy; P ¼
.017).35 In another multicenter study in The Netherlands, boost
radiation was used in 59% of 1248 patients, especially in the case of
grade III tumors and/or positive or close (� 1 mm) margins.36

The role of boost radiation was reported in a large international
retrospective study including 4131 patients: boost radiation
(performed in 62% of patients) reduced the 15-year LR rate from
12% to 8.4% (P ¼ .04).37

A subgroup of patients in which boost radiation is clearly bene-
ficial should be identified in 2 randomized trials that are now closed
for accrual.

Besides, in our group of 361 patients (26%) treated by mastec-
tomy, 29 (8%) underwent chest wall irradiation. As in other studies,
very extensive disease, with or without multicentricity and/or deep
margins � 2 mm were the main indicators for chest wall
irradiation.38
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Conclusions
Finally, the DCIS prognosis remains favorable, with a breast

cancer-specific mortality rate of 3% in a large Dutch study (3.9%
and 2% for patients treated by BCS and BCS þ RT, respectively,
but 5.4% in women under the age of 40).12 Data derived from real-
life clinical practice are very important to detect possible over-
treatment or undertreatment. Our study showed several factors
associated with SNB use and risk of residual disease, as well as boost
use. We confirmed a small percentage (about 10%-12%) of low-
grade DCIS, as in other studies (with also a high misinterpreta-
tion rate among pathologists).39 Similarly, DCIS smaller than 5 mm
represent less than 20% of cases. Consequently, treatment
de-escalation studies omitting RT after BCS, especially the “obser-
vational strategy,” appear to be suitable for only about 10% of
selected patients.

In the future, this very detailed real-life data-based study (with an
already planned follow-up at 5 and 8 years) could allow for a better
orientation of DCIS treatment modalities. This kind of approach
has already been suggested.40

Clinical Practice Points

� DCIS represents about 15% of all breast cancers in France, with
literature showing a heterogeneous management. A national
survey conducted in 71 centers in 2014 to 2015 allowed us to
analyze the real radiologic and pathologic features as well as
treatments in daily practice without any selection.

� Among 2125 patients, the median age was 58.5 years. The
median tumor size was 15 mm; nuclear grade was low, inter-
mediate and high in 12%, 36%, and 47% of cases, respectively.
Margins were negative in 83% of cases. Mastectomy and
lumpectomy rates were 25% and 75%, respectively. Sentinel
node biopsy and axillary dissection rates were 41% and 2.6%,
respectively. After lumpectomy, 97% of patients underwent
whole breast irradiation (32% with a boost). Only 1% of patients
received endocrine therapy.

� These results are in accordance with the French guidelines
published in 2009. Overall, less than 10% of DCIS treated in
clinical practice seems eligible for “de-escalation” trials.
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Dr Aurélie Revaux GH Diaconesses Croix St Simon Paris

Dr Jean-Louis Reynoard Centre Clinical Soyaux

Clinical Breast Cancer April 2020 - e171



Continued
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