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Isabelle de Mascarel1, Véronique Brouste2, Maryam Asad-Syed3, Gabrielle Hurtevent3
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The necessity of excision is debatable when atypia are diagnosed at stereotactic vacuum-assisted breast

biopsy (microbiopsy). Among the 287 surgical excisions performed at Institut Bergonié from 1999 to 2009, we

selected a case–control study group of 151 excisions; 52 involving all the diagnosed cancers and 99 randomly

selected among the 235 excisions without cancer, following atypical microbiopsy (24 flat epithelial atypia; 50

atypical ductal hyperplasia; 14 lobular neoplasia; 63 mixed lesions). Mammographical calcification (type,

extension, complete removal) and histological criteria of epithelial atypia (type, number of foci, size/extension),

topography and microcalcification extension at microbiopsy were compared according to the presence or

absence of cancer at excision. Factors associated with cancer at excision were Breast Imaging Reporting and

Data System (BI-RADS5) lesions, large and/or multiple foci of mammographical calcifications, histological type,

number, size and extension of atypical foci. Flat epithelial atypia alone was never associated with cancer at

excision. BI-RADS5, atypical ductal hyperplasia (alone or predominant) and 43 foci of atypia were identified as

independent pejorative factors. There was never any cancer at excision when these pejorative factors were

absent (n¼ 31). Presence of one (n¼ 59), two (n¼ 23) or three (n¼ 14) factors was associated with cancer in 24,

15 and 13 cases with an odds ratio¼ 5.8 (95% CI: 3–11.2) for each additional factor. We recommend that

mammographical data and histological characteristics be taken into account in the decision-making process

after diagnosis of atypia on microbiopsy. With experienced senologists and strict histological criteria, some

patients could be spared surgery resulting in significant patient, financial and time advantages.
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More and more stereotactic vacuum-assisted breast
biopsies (microbiopsies) are being performed in
routine practice on infraclinical lesions. In a
previous study on 2833 surgical biopsies performed
for isolated microcalcifications without any palp-
able tumors, epithelial atypia were found adjacent
to small, low-grade concomitant cancer in 30% of
cases.1 This would indicate that excision is more
often not warranted, but there are still no clear

guidelines for the management of patients
when epithelial atypia are diagnosed at micro-
biopsy. Up until now, most reports published in
the literature2–15 have focused on underestimation of
lesions at microbiopsy when compared with surgi-
cal excisions. Some authors have identified patients
who should or should not be spared surgery when
epithelial atypia were diagnosed at microbiopsy
performed for microcalcifications, but criteria to
excise or not differ according to the authors.12,14–16

Jackman et al7 report that no clinical, mammo-
graphic or biopsy features alone or in combination
can be used to define a substantial subset of
probably benign lesions with a o2% chance of
cancer at surgery. In all these studies, the number
of microbiopsies performed was far greater than the
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number of subsequent surgical excisions (from
31 (11) to 116 (12)) and only small numbers of
cancer diagnosed (3 (8) to 29 (12)). El-Sayed et al17

evaluated the positive predictive values for malig-
nancy at surgery according to the type of benign
and/or atypical so-called B3 lesions (n¼ 523) at
microbiopsy. Among B3 lesions, there were 147
atypical ductal hyperplasia and 27 lobular neoplasia
including lobular carcinoma in situ with, respec-
tively, 49 and 8 cancers at excision. One reason why
previous results must be interpreted with caution,
and which potentially explains the discrepancies in
results observed, is that interobserver reproduci-
bility in the classification of radiological lesions
remains at present low18 to moderate,19 especially
for non-experienced readers20 and it is the same for
histological lesions21 since distinguishing between
flat epithelial atypia and atypical ductal hyperplasia
is sometimes difficult using the WHO criteria.22

Furthermore, the distinction between atypical duc-
tal hyperplasia and low-grade ductal carcinoma
in situ on a core biopsy specimen is uncertain since
the extent of atypia cannot be accurately assessed.
Consequently, as already highlighted by Jacobs
et al,23 controversies still remain between those
who think that excision is warranted because they
are not able to predict with confidence which
patients will not have an associated breast cancer,
and those who currently do not excise if the most
significant lesion is flat epithelial atypia.

The aim of our study is to account for these issues
by defining criteria on which to base the decision of
whether or not to excise when atypia are diagnosed
by microbiopsy, by comparing mammographical
data (with experienced radiologists) and histological
characteristics (with strict criteria) at microbiopsy
according to the concomitant presence or absence
of cancer in a large case–control group of surgical
excisions.

Materials and methods

Selection of the Case–Control Study Group

From January 1999 to January 2009, 1563 11-gauge
microbiopsies were performed for microcalcifica-
tions at Institut Bergonié and 335 cases of epithelial
atypia were diagnosed (21.4% of total biopsies). Two
hundred and eighty seven (86%) had surgery at our
institution and 48 outside (14%). There were 52
(18%) and 235 (82%) surgical excisions with and
without cancer, respectively. The aim of this study
was to identify risk factors on microbiopsy asso-
ciated with the presence of cancer in surgical exci-
sions. The use of a case study group was selected so
as to minimize cost and time of the study, given that
this design using an odds ratio (OR) fully meets the
study objectives. Thus, the study group comprised
of the 52 cases with cancer and a subset of 100
randomly selected cases among the 235 surgical

excisions without cancer. The 152 microbiopsies
were centrally reviewed by the same senior pathol-
ogist (IM). One case was excluded since lesions
were reclassified as non-atypical. Thus, for this
case–control study, 151 cases were available. Surgi-
cal biopsies were macroscopically serially sectioned
in their entirety into numbered slices every 2mm
(median number of blocks per re-excision: 26, min–
max: 1–44). Cancers on excision were classified
according to the WHO classification22 and corre-
sponded to in situ and invasive carcinomas in 40
and 12 cases, respectively. Mean sizes of in situ and
invasive carcinomas were 11.3mm (2–50) and 5mm
(1–13), respectively. The mean age of the study
group was 54.5 years (32–79).

Mammographical Characteristics of
Microcalcifications

Prebiopsy mammograms with microcalcifications
were reviewed by two experienced radiologists
(MAS and GH) using the Breast Imaging Reporting
and Data System (BI-RADS) 4th edition lexicon
(Table 1).24 The number of foci was assessed and
when there was only one focus (n¼ 118), we
examined the size of the area of microcalcifications.
It was r20mm in 92 cases and 420mm in 26 cases;
not specified in 19 cases. The number of cores was
recorded by the radiologist (median: 12). A radio-
graphy of these specimens was systematically
performed and transmitted to the pathologist with
core specimens. In each case, core specimens were
separated according to the presence or the absence
of microcalcifications. Furthermore, the radiologist
specified if the microcalcifications had been re-
moved in toto (n¼ 46) or not (n¼ 102); not specified
in three cases.

Examination of Core Specimens

Because of the macroscopic fragmentation, the
number of cores counted by the pathologist was
higher than the one counted by the radiologist:
median 19 (3–43). After fixation, core specimens
with and without microcalcifications were put
separately in as many numbered cassettes as
necessary and embedded in paraffin: median of
seven blocks (from 1 to 22) per microbiopsy. In most
cases (90%), one hematoxylin and eosin-stained
slide per block was performed. When difficulties in
diagnosis were encountered (non-atypical vs atypi-
cal ductal hyperplasia, atypical ductal hyper-
plasia vs lobular neoplasia, invasive vs in situ
carcinoma), recuts of the blocks and/or immuno-
histochemical stainings with cytokeratin 5/6 (posi-
tive in non-atypical epithelial proliferation) and/or
E-Cadherin (negative in lobular epithelial hyper-
plasia) were performed (number of cases not
recorded). Histological characteristics are summa-
rized in Table 1.
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Microcalcifications
After fixation, the extension (number of cores and/or
the percentage of blocks with calcifications) and
topography of microcalcifications in and out of
epithelial atypia, were also examined according to
the type of epithelial atypia.

Types of atypia
Epithelial atypia at microbiopsy were classified
according to the WHO 2003 classification22 as flat
epithelial atypia flat epithelial aytpia (Figure 1a
and b), atypical ductal hyperplasia (Figure 2a and b)
and lobular neoplasia type 1 or 2 (Figure 3a and b).
There was never more than one micropapillation,
arcade or trabecular bar in any duct with flat

epithelial atypia, and each focus of atypical ductal
hyperplasia sized r3mm.25 In the present study,
four subgroups of epithelial atypia were identified:
the group with flat epithelial atypia only (n¼ 24),
the group with atypical ductal hyperplasia only
(n¼ 50), the group of lobular neoplasia only (n¼ 14)
and the group with mixed lesions (n¼ 63).

Size and extension of epithelial atypia
At each microbiopsy, the number of foci with
epithelial atypia, the diameter of the largest focus,
the sum of sizes of all different foci, the number of
core specimens with epithelial atypia and the
percentage of cores with epithelial atypia, that is,
the number of core specimens with atypia vs the

Table 1 Radiological and histological characteristics of the 151 stereotactic vacuum-assisted breast biopsies according to the type of
atypia: flat epithelial, atypical ductal hypoplasia, and lobular neoplasia

Radiological and histological
characteristics

Flat epithelial atypia
(n¼24), n

Atypical ductal
hyperplasia (n¼50), n

Lobular neoplasia
(n¼ 14), n

Mixed lesions
(n¼63), n

Radiological criteria
BI-RADSa

3 — 1 — —
4 19 34 13 53
5 5 15 1 10

Size/extension of microcalcifications
One measurable focus
r20mm 15 26 9 42
4 20mm 6 11 — 9

No measurable foci — 4 2 8
Not specified 3 9 3 4

Disappearance of calcifications after biopsy
No 18 33 10 41
Yes 6 15 4 21
Not specified — 2 — 1

Histological criteria calcifications
Number of cores (median)
Without calcifications 7 (0–22) 6 (0–22) 10 (0–23) 7 (0–27)
With calcifications 8 (2–16) 8 (0–15) 6 (2–8) 8 (1–25)

Extension
Calcifications in r33% of cores 6 10 6 5
Calcifications in 433% of cores 18 41 8 59

Topography
In atypia 20 41 5 62
Out of atypia 4 9 9 1

Atypia
Number of cores with atypia (median) 3 (1–7) 2 (1–17) 2.5 (1–15) 6 (2–21)
Percentage of cores with atypia (median) 17 (9–100) 18 (4–100) 18.7 (4–70) 42.8 (10–100)
atypia in r33% of cores 22 34 10 20
atypia in433% of cores 2 17 4 44

Number of foci of atypia (median) 3 (1–7) 3 (1–17) 2.5 (1–15) 6 (2–37)
1–5 22 49 10 25
45 2 1 4 38

Size of the largest focus of atypia (median) 2 (1–6) 2 (1–7) 1 (1–15) 3 (1–12)
1–3mm 17 49 13 40
4–10mm 7 1b 1 22
11–15mm — — — 1

Sum of the sizes of foci of atypia (median) 5 (1–21) 5 (1–30) 2 (1–27) 11 (2–60)
1–5mm 13 32 9 11
6–10mm 9 12 3 20
11–15mm 1 3 0 14
415mm 1 3 2 18

a
Breast Imaging Reporting and Data System.

b
Corresponding to apocrine atypical ductal hyperplasia (7mm).
Italic values represent the median values.
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Figure 1 (a) Flat epithelial atypia. (b) Columnar cells with uniform ovoid nuclei, intraluminal calcifications.

Figure 2 Atypical ductal hyperplasia. (a) Cribriform atypical ductal hyperplasia. (b) Micropapillary atypical ductal hyperplasia: tufts
and shorts micropapillations with a tight base over the entire periphery of the duct with small free papillary tufts in the lumen.

Figure 3 Lobular neoplasia with mild nuclear atypia. (a) Lobular neoplasia type 1: a few atypical lobular cells in the acini. (b) Lobular
neoplasia type 2: atypical lobular cells are more numerous and lobules are distended.
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total number of core specimens, were assessed
according to the type of epithelial atypia. In the 63
mixed cases, the sum of the sizes of foci for each
lesion was taken into account. A lesion was recor-
ded as predominant when this sum was larger than
the sum of the sizes of foci of the other associated
lesion(s). Flat epithelial atypia, atypical ductal
hyperplasia and lobular neoplasia were predomi-
nant in 35, 18 and 7 cases, respectively. Predomi-
nant flat epithelial atypia lesions were associated
with atypical ductal hyperplasia, lobular neoplasia
and atypical ductal hyperplasia þ lobular neoplasia
in 20, 5 and 10 cases, respectively. Predominant
atypical ductal hyperplasia lesions were associated
with flat epithelial atypia, flat epithelial atypia þ
lobular neoplasia and lobular neoplasia in 7, 3 and 8
cases, respectively. Predominant lesions of lobular
neoplasia were associated with flat epithelial atypia
and atypical ductal hyperplasia þ lobular neoplasia
in 5 and 2 cases, respectively. In three cases, there
was no predominance (two cases with flat epithelial
atypia and atypical ductal hyperplasia and one case
with flat epithelial atypia and lobular neoplasia). When
associated, flat epithelial atypia and atypical ductal
hyperplasia corresponded either to separated foci of
flat epithelial atypia and atypical ductal hyperplasia or
to small foci of atypical ductal hyperplasia within flat
epithelial atypia. In this last eventuality (n¼ 14),
atypical ductal hyperplasia corresponded to a varying
number of micropapillations at the periphery of ducts
with flat epithelial atypia (Figure 2b).

Statistical Analyses

Comparisons of these clinical and histological
characteristics from microbiopsy according to the
presence or absence of cancer on re-excision were
performed with logistic regression. Only odds
and OR can be reported.26 Multivariate analysis
was performed using a logistic regression model.
P-values of o0.05 were considered statistically
significant.

Results

In this section, we will look at predictive factors of
cancer at excision in our series, which included 100
cases without cancer and 52 cases with cancer
(40 in situ and 12 invasive carcinomas). Among
cancers in situ there were 36 low-grade ductal
carcinoma in situ (28 atypical ductal hyperplasia,
two lobular neoplasia and six atypical ductal
hyperplasia plus lobular neoplasia at microbiopsy,
respectively), and four lobular carcinoma in situ
(three lobular neoplasia and one atypical ductal
hyperplasia plus lobular neoplasia at microbiopsy,
respectively). Among invasive cancers, there were
one tubular carcinoma with atypical ductal
hyperplasia at microbiopsy, two invasive lobular
carcinomas grade II (one lobular neoplasia and one

atypical ductal hyperplasia plus lobular neoplasia at
microbiopsy) and nine invasive ductal carcinomas
grade I (seven atypical ductal hyperplasia and two
atypical ductal hyperplasia plus lobular neoplasia at
microbiopsy, respectively).

Cancer at Re-excision According to Mammographical
Characteristics

Cancer at re-excision was more frequently asso-
ciated at microbiopsy with BI-RADS5 than with
BI-RADS3 or BI-RADS4 lesions (OR¼ 4.4; 95%
CI: 1.8–11.2; P¼ 2� 10�3), and with larger (420mm),
lesions and/or multiple foci of microcalcifica-
tions than small, singular focus (OR¼ 2.3; 95%
CI: 1.1–4.9; P¼ 3� 10�2) (Table 2). No association
was observed between the disappearance of the
mammographical lesion after microbiopsy and cancer.

Cancer at Re-excision According to Histological
Characteristics at Microbiopsy

Type of atypia
Flat epithelial atypia as a single lesion at micro-
biopsy was never associated with cancer at re-
excision (Table 2). Atypical ductal hyperplasia as a
single lesion was more frequently associated with
cancer than lobular neoplasia (OR¼ 6.5; 95% CI:
1.6–26.4; P¼ 9� 10�3) or mixed lesions (OR¼ 4.8;
95% CI: 2.2–10.7; P¼ 1.2� 10�4). Six out of the 14
cases with atypical ductal hyperplasia correspond-
ing to a varying number of micropapillations at the
periphery of ducts with flat epithelial atypia were
associated with cancer. Six out of the nine cases of
pure and predominant lobular neoplasia with
calcifications located within lobular neoplasia
lesions had cancer at excision. In contrast, none
of the pure and predominant lesions of lobular
neoplasia without calcifications in lobular neoplasia
lesions (n¼ 12) had cancer at excision.

Size/extension of atypia
Cancer at excision was more likely to be observed as
the number (OR¼ 1.2; 95% CI: 1.1–1.3; P¼ 1.5� 10�3)
and percentage (OR¼ 1.02; 95% CI: 1.01–1.03;
P¼ 1.6� 10�3) of core specimens with epithelial atypia
increased and as the number (OR¼ 1.2; 95%CI: 1.1–1.4;
P¼ 2.8� 10�4) and sum of the sizes (OR¼ 1.1; 95%
CI: 1.02–1.1; P¼ 7� 10�3) of atypical foci increased.

Microcalcifications
Cancer at re-excision was not associated with the
number of core specimens with calcifications nor
with the topography of calcifications (related to
epithelial atypia or not).

When taking into account lesions of atypical
ductal hyperplasia and lobular neoplasia only,
cancer at excision was more likely to be observed
after microbiopsy with atypical ductal hyperplasia
alone or predominant (OR¼ 4.8; 95% CI: 2.2–1.04;
P¼ 9� 10�5), and as the number (OR¼ 1.3; 95%
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CI: 1.1–1.5; P¼ 4.6� 10�4) and percentage (OR¼
1.04; 95% CI: 1.2–1.05; P¼ 1.6� 10�4) of core
specimens with epithelial atypia increased
and as the number (OR¼ 1.4; 95% CI: 1.2–1.7;
P¼ 6.7� 10�5), largest size (OR¼ 1.4; 95% CI:
1.01–1.9; P¼ 4� 10�2) and sum of the sizes
(OR¼ 1.2; 95% CI: 1.1–1.4; P¼ 1.4� 10�4) of
atypical foci increased.

By multivariate analysis including BI-RADS clas-
sification, size of the radiological lesion, type
(lesions of flat epithelial atypia excluded), sizes,
number of foci of epithelial atypia, number and
percentage of core specimens with epithelial atypia
and presence of calcifications in atypia, three crite-

ria were identified as independent factors predictive
of cancer at excision (Table 3): 43 foci of atypia
(OR¼ 9.6; 95% CI: 1.2–12.2; P¼ 3� 10�2), atypical
ductal hyperplasia (alone or predominant) (OR¼
5.2; 95% CI: 2–13.1; P¼ 6.1� 10�4), and BI-RADS5
(OR¼ 3.7; 95% CI: 1.2–12.2; P¼ 3� 10�2). There was
never any cancer at excision when these pejorative
factors were absent (n¼ 31). Presence of one (n¼ 59),
two (n¼ 23) or three (n¼ 14) factors was associated
with cancer in 24, 15 and 13 cases with an OR¼ 5.8
(95% CI: 3–11.2) for each additional factor.

Discussion

Criteria in the Literature on Which to Decide Whether
or not to Excise

In the present study, flat epithelial atypia was never
associated with cancer at excision, and this result is
the same in Senetta et al’ series15 of 38 flat epithelial
atypia. Jara-Lazaro et al16 report from small popula-
tion groups the presence of ductal carcinoma and
lobular neoplasias in excision biopsies for up to 22
and 36% of core biopsies with pure flat epithelial
atypia. Micropapillary lesions corresponding to a
varying number of micropapillations at the peri-
phery of ducts with flat epithelial atypia are in most
studies included in the group of atypical ductal
hyperplasia. In our study, as in Ely et al’s5 and
Wagoner et al’s14 reports, these microapapillary
lesions were associated in some cases with cancer
at surgery. When considering atypical ductal hyper-
plasia lesions, our data are discordant. Taking into
account the size of atypical ductal hyperplasia
lesions (cutoffs at 6 and 21mm) and removal of
microcalcifications, Forgeard et al12 identified three
groups of patients with atypical ductal hyperplasia
on 11-gauge microbiopsy (n¼ 116) and cancer at
excision (n¼ 29) according to the incidences of
cancer in each group. In the first group (n¼ 17),
there was no cancer at surgery. In the second group,
there was 1/24 cancer (4%) and in the third group
there was 28/75 (37%) cancers. They concluded that
in the first two groups, strict follow-up can be a safe
option and in the third group, surgery is mandatory.
Applying their criteria in our series, cancer at
surgery would be found in 5, 5 and 36 cases in
the three groups, respectively. The difference ob-
served in our series may be explained by our
selected case–control study group involving all

Table 3 Logistic regression model in the group of patients (flat
epithelial atypia excluded) with atypia at microbiopsy and cancer
at excision

Variable at
microbiopsy

Odds ratio for
cancer (95% CI)

P-value

BI-RADS5 3.7 (1.11–12.2) 3�10�2

Atypical ductal hyperplasia 5.2 (2.01–13.1) 6.12�10�4

More than 3 foci of atypia 9.6 (3.8–24.7) 2.3�10�6

Table 2 Radiological and histological characteristics of the 151
stereotactic vacuum-assisted breast biopsies (microbiopsy)
according to the presence or the absence of cancer on excision

Characteristics at microbiopsy No cancer
(n¼ 99), n

Cancer
(n¼52), n

Radiological criteria
BI-RADSa

3 and 4 86 34
5 13 18

Size/extension of microcalcifications
One focusr20mm 48 16
One focus420mm or multiple focib 51 36

Disappearance of microcalcifications
after biopsy
No 67 35
Yes 32 14
Not specified — 3

Histological criteria calcifications
Number of cores (median)
Without calcifications 7 (0–23) 6 (0–27)
With calcifications 8 (1–25) 8 (0–16)

Topography
In atypia 82 46
Out of atypia 17 6

Atypia
Types of atypia
Flat epithelial atypia 24 –
Atypical ductal hyperplasia 18 32
Lobular neoplasia 11 3

Mixed lesions
Predominant flat epithelial atypia 30 5
Predominant atypical ductal
hyperplasia

11 7

Predominant lobular neoplasia 4 3
Flat epithelial atypia and atypical
ductal hyperplasia

— 2

Flat epithelial atypia and lobular
neoplasia

1

Extension of atypia
Number of cores with atypia
(median)

3 (1–14) 5 (1–21)

Percentage of cores with atypia
(median)

25 (5–100) 41 (5–100)

Number of foci with atypia (median) 3 (1–14) 6 (1–37)
Size of the largest focus of atypia
(mean size)

3 (1–7) 2 (1–12)

Sum of the sizes of foci of atypia
(median)

6 (1–33) 8 (1–60)

a
Breast Imaging Reporting And Data System.

b
Not specified in 19 cases.
Italic values represent the median values.
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cancers at re-excision at our Institute from 1999 to
2009. To our knowledge, our study group represents
the largest number of surgical excisions with cancer
following microbiopsy epithelial atypia. In the same
way, Wagoner et al14 identified one group of patients
with atypical ductal hyperplasia at microbiopsy and
no cancer at surgery (n¼ 25). In this group, there
were less than three atypical ductal hyperplasia foci,
microcalcifications were located in atypical ductal
hyperplasia and the mammographic abnormality was
completely removed. Applying these criteria in our
series, cancer at surgery would be found in two
patients. Furthermore, discordances may also be
explained by still elusive definitions of lesions as
underlined below.

Interobserver Reproducibility in the Classification of
Epithelial Atypia

In the WHO classification,22 flat epithelial atypia is
characterized by replacement of the native epithelial
cells by a single layer of mildly atypical cells or
proliferation of a monotonous atypical cell popula-
tion with occasional mounding. Arcades and micro-
papillary formations are absent or very rare. When
such architectural atypia are present in lesions of
flat epithelial atypia, the problem is defining where
the diagnosis of flat epithelial atypia ends and
atypical ductal hyperplasia begins.16 This explains
difficulties in separating flat epithelial atypia with
‘very rare’ (how many?) micropapillary formations
or ‘occasional’ (how many?) moundings, from
atypical ductal hyperplasia. This is why we indivi-
dualized atypical ductal hyperplasia with micro-
papillary architecture in the group of mixed lesions.
With strict criteria, that is, none,15 or one, micro-
papillation/cribriform space in one or several ducts
with flat epithelial atypia (as in the present study),
no cancer was found at excision. Micropapillary
lesions seem to be an intermediate step between flat
epithelial atypia and pure non-micropapillary aty-
pical ductal hyperplasia with 43 and 61% of cancers
at surgery. As stated by Simpson,27 there is a
morphological and molecular continuum in the
degree of proliferation and atypia, and all these
lesions are a non-obligate, intermediary step in the
development of low-grade carcinomas. Our results
confirm this non-obligate continuum since when
low-grade ductal carcinoma in situ or infiltrating
carcinomas were present at excision, atypical ductal
hyperplasia was present at microbiopsy in almost
(34 out of 36) or all the cases (n¼ 10), respectively.
In the same way, it is interesting to note that the two
invasive lobular carcinomas were associated with
lobular neoplasia at microbiopsy. Flat epithelial
atypia represents the earliest morphologically re-
cognizable neoplastic alteration of the breast that
is commonly associated with mammographically
suspicious microcalcifications.28 Atypical ductal
hyperplasia is recognized either on qualitative

criteria, recognition of some but not all features of
ductal carcinoma in situ, corresponding to ‘mimick-
ing’ ductal carcinoma in situ, or on quantitative
criteria, corresponding to ‘mini ductal carcinoma in
situ’ sized r3mm.1,25 It should be noted however
that interobserver diagnostic reproducibility con-
cerning flat epithelial atypia and atypical ductal
hyperplasia is low as we have already shown with
respective values of 0.44 and 0.4321 with difficulties
differentiating flat epithelial atypia from columnar
cell lesions without atypia and atypical ductal
hyperplasia from ductal carcinoma in situ. However,
the results of the present study are encouraging in
the sense that differentiating columnar cell lesions
from pure flat epithelial atypia at microbiopsy does
not change patient management, that is, follow-up
and no excision.

Interobserver Reproducibility in the Classification of
Radiological Lesions

In Senetta et al’s study,15 BI-RADS5 lesions were
never associated with flat epithelial atypia (5/24 in
our series). This result raises the problem of
interobserver reproducibility in the classification
of radiological calcifications. Using the BI-RADS
lexicon 4th edition,24 some authors have evaluated
the interobserver variability in, respectively, 83 and
94 breast lesions with calcifications.18,19 The overall
diagnostic agreement was low19 to moderate18 but
improved in the BI-RADS5 category18,19 and with
experienced readers.20

Conclusions for the Management of Patients
According to the Number of Pejorative Criteria and the
Type of Atypia

Our results enable us to categorize patients into
three groups based on the presence or absence of
pejorative factors predictive of resulting cancer to
inform the decision whether or not to excise.

Not to excise
Patients with strict criteria of flat epithelial atypia or
with none of the three pejorative factors (BI-RADS5,
atypical ductal hyperplasia alone or predominant
and/or 43 foci of atypia), could be spared surgery,
resulting in significant savings for the patient in
terms of surgical comorbidities, in time and finan-
cial. At our institution, $2296USD per case would be
saved.

To excise
Our results indicate that lesions with two or three
pejorative independent factors at microbiopsy must
be excised.

To excise or not to excise?
Difficulties remain in patients with only one
pejorative factor. When the only one pejorative
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factor is a BI-RADS5 lesion and if the atypical/non-
atypical benign histological lesion is discordant
with the mammography, the sampling quality must
be discussed with senologists. When the only
pejorative factor corresponds to r3 foci of atypical
ductal hyperplasia alone or to 43 foci of non-
predominant lesions of atypical ductal hyperplasia
associated with lobular neoplasia, the necessity of
the excision is debatable and will be discussed with
senologists, taking into account the radiological
criteria (size, disappearance of microcalcifications)
and histological characteristics (number, type and
size of atypical foci). When the only pejorative factor
is the presence of 43 foci of pure or predominant
lobular neoplasia1/lobular neoplasia type 2, the
necessity of the excision is debatable according to
whether lobular neoplasia lesions are considered as
incidental or correspond to the targeted lesions. In
our study, pure (n¼ 5 cases) and predominant
(n¼ 4) lobular neoplasia lesions with calcifications
within lobular neoplasia, most likely corresponded
to the targeted lesions while pure (n¼ 9) and
predominant (n¼ 3) lobular neoplasia lesions with-
out calcifications, that is, located in concomitant
benign lesions, probably corresponded to incidental
lesions. Three out of the five pure cases and three
out of the four predominant cases of lobular neoplasia
lesions with calcifications within lobular neoplasia
lesions had cancer at excision, respectively. In fact, all
pure and predominant lesions of lobular neoplasia on
microbiopsy with cancer at excision had 43 foci of
NL. In contrast, none of the pure (n¼ 9) and
predominant (n¼ 3) lesions of lobular neoplasia
without calcifications in lobular neoplasia lesions
had cancer at excision. Excision is necessary when
43 foci of lobular neoplasia1/lobular neoplasia type 2
with calcifications located within lesions are found
on microbiopsy. Last, when there are 43 foci of non-
predominant lesions of atypical ductal hyperplasia
and lobular neoplasia, in association with flat
epithelial atypia and BI-RADS5 lesions, the number
of pejorative factors may be difficult to assess since
some flat epithelial atypia (five in our study)
correspond to BI-RAD5 lesions. In these cases,
topography of calcifications within each histological
type of lesion has to be assessed with accuracy by
pathologists and discussed with senologists.

In conclusion, with mammographical criteria and
strict histological criteria, our method enables the
identification of three groups of patients: the group
who could be spared surgery, resulting in significant
savings, the group of patients who should be excised
and the last group for whom excision has to be
discussed by confirmed experienced senologists and
pathologists.
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