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The clinical significance of micropapillary growth pattern in ductal carcinoma in situ is controversial and

the impact of nuclear grading in terms of recurrence of this lesion is yet to be clarified. Our aim was to evaluate,

on a series of micropapillary in situ carcinomas, the histological features correlated with recurrence and

whether the micropapillary subtype had a different behavior from other non-micropapillary ductal carcinoma

in situ. We collected 55 cases of micropapillary in situ carcinomas from four institutions. All cases were

reviewed for nuclear grade, extent, necrosis, microinvasion and tested for estrogen and progesterone

receptors, Ki67, HER2, EGFR and p53 expression. Clinical data, type of surgery and follow up were obtained for

all patients. Our results showed that the nuclear grade is crucial in determining the biology of micropapillary

carcinoma in situ, so that the high nuclear grade micropapillary ductal carcinoma in situ more frequently

overexpressed HER2, showed higher proliferation index, displayed necrosis and microinvasion and was

more extensive than low/intermediate nuclear grade. Logistic regression analysis confirmed the high nuclear

grade (Odds ratio: 6.86; CI: 1.40–33.57) as the only parameter associated with elevated risk of local recurrence

after breast-conserving surgery. However, the recurrence rate of 19 micropapillary carcinoma in situ, which

were part of a cohort of 338 consecutive ductal carcinoma in situ, was significantly higher (log-rank test,

P-value¼ 0.019) than that of non-micropapillary, independently of the nuclear grade. In conclusion, although

nuclear grade may significantly influence the biological behavior of micropapillary ductal carcinoma in situ,

micropapillary growth pattern per se represents a risk factor for local recurrence after breast-conserving

surgery.
Modern Pathology (2010) 23, 260–269; doi:10.1038/modpathol.2009.169; published online 13 November 2009

Keywords: breast; micropapillary ductal carcinoma in situ; nuclear grade; local recurrences

In recent years, ductal carcinoma in situ of the
breast has been increasingly diagnosed because of
the widespread use of mammography in asympto-
matic women, and it now accounts for about 20% of
all breast cancers in screened populations.1–3 The

proposed standard treatment for ductal carcinoma
in situ has radically changed, moving from radical
mastectomy towards breast-conserving surgery,
with either excision alone or excision followed
by radiotherapy.4 However, long-term follow-up
analyses indicate that approximately 10–15% of
women affected by ductal carcinoma in situ and
treated with conserving surgery plus radiation
therapy may develop local recurrences5,6 of either
in situ or invasive carcinoma, with an increased risk
of distant metastasis and death because of the
disease.7–9
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Thus, several studies have been performed to
identify those patients harboring ductal carcinoma
in situ that is likely to recur or progress to invasive
carcinoma and should therefore be treated by radical
mastectomy.5–19 Some clinico-pathological data of
ductal carcinoma in situ such as age of the patient,
size of the lesion, method of detection, comedo-
necrosis, multifocality, margin status and nuclear
grade have been evidenced to be strong predictors of
recurrences.12,14–17,19 Conversely, the clinical rele-
vance of histological growth patterns is still debated.
Commonly, the ‘cribriform’ growth pattern is related
to indolent lesions with a low risk of subsequent
invasive carcinoma, whereas solid and comedo
types of ductal carcinoma in situ are known as
aggressive lesions.5,7,18 The biological potential of
micropapillary in situ carcinoma is still questioned.
Scott et al20 were the first to propose to classify
micropapillary in situ cancer as a ‘special type’,
excluding it from the low-, intermediate- and high-
grade categories of ductal carcinoma in situ because
of its likelihood of extensive disease. Mack et al21

confirmed that micropapillary in situ carcinoma
tends to involve the ducts extensively when present
in pure form, regardless of the nuclear grade. Other
authors have shown that the micropapillary type is
significantly associated with multicentricity and
microinvasion when compared with other types.22

In addition, a recent study showed micropapillary
growth pattern to be an independent high risk factor
for local recurrences.11 On the other hand, a
previous study5 assimilated well-differentiated
low-grade micropapillary ductal carcinoma in situ
to ‘clinging’ carcinomas and suggested that excision
without additional irradiation may be offered to the
patients, considering the exceptionally low risk of
recurrences of these in situ cancers; whereas other
studies on the role of sentinel nodes in ductal
carcinoma in situ have shown that micrometastases
were regularly associated to non-high grade micro-
papillary in situ variant.23–26

Taking all these data together, we collected a
series of micropapillary ductal carcinoma in situ
with the aim to evaluate the biological and clinical
significance of this growth pattern.

Materials and methods

We retrieved 55 ductal carcinoma in situ showing a
growth pattern of epithelial micropapillae in more
than 95% of the ducts from the pathology files of the
San Giovanni Battista-Molinette Hospital and S
Anna Hospital in Turin, AOU Careggi Hospital in
Florence, and the Central Hospital in Falun.
Patients’ clinical data including age, presence of
nipple discharge, presence of Paget’s disease, treat-
ment (type of surgery and radiotherapy) were
collected for each case. Follow-up information was
censored at the time of death or loss to follow-up.
All cases were centrally reviewed by two patholo-

gists (AS and IC). Nuclear grade was reviewed
according to standard nuclear grading criteria.27

Details on the presence of necrosis and microinva-
sion were assessed during the review as well.
Microinvasion was defined as one focus of invasive
carcinoma o1mm in diameter, visible on no more
than two consecutive sections of the same block.
Three cases with larger foci of invasion or multiple
foci of microinvasion were excluded from the study
ab initio. The extent of disease and the nearest
margin width were recorded in millimeters, using
the data of the original report. Only the Falun
Institute routinely performed large section proces-
sing.28 As a common rule, in the other institutions,
the surgical specimen obtained from a large excision
was completely examined at histology following a
mapping procedure that allowed a reconstruction of
the tumor extent. Multiple sampling of all calcifica-
tions, visible on radiograms of surgical samples,
were performed for specimens larger than 10 cm or
for mastectomy specimens. The modified Van Nuys
Prognostic Index was calculated as a product of a
patient’s age, tumor extent, margin width and
nuclear grade, as previously described.29

To analyze the effect of the micropapillary growth
pattern on clinical outcome, we compared micro-
papillary to non-micropapillary ductal carcinoma
in situ. For this aim, we focused on 19 of the 55
micropapillary carcinomas, identified within a
cohort of 338 (6%) consecutive ductal carcinoma in
situ, referred by the population regional mammogra-
phy screening program and post-operatively diag-
nosed at San Giovanni Battista-Molinette Hospital
and Sant’Anna Hospital in Turin between 1992 and
2005. Patients had no previous (as assessed by link
with the Piedmont Cancer Registry files) or con-
comitant invasive cancer. Slides were reviewed by
one of the authors (IC) who was blind to the original
diagnosis and the recurrence status. Eligible cases
were originally 422, 69 of which were excluded for
unavailability of the histopathology block and 15
being re-classified as invasive cancer (invasion
41mm), or atypical ductal, or lobular hyperplasia.27

Nuclear grade, presence of necrosis and micro-
invasion were assessed at revision and recorded for
all cases. Tumor extension and margin status as well
as patients’ clinical data such as age and treatment
(type of surgery and radiotherapy) were obtained
from the clinical records and from regional ambula-
tory care files. Follow-up information on life status
(Civil Status files) and disease status (follow-up
clinics, regional hospital discharge and regional
ambulatory care files) was collected for each case.
Follow-up was updated to February 2008 and was
censored at the time of death or loss to follow-up.

Immunohistochemistry

Sections of the representative tumor blocks were cut
at 4 mm and mounted on silane-coated slides.
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Immunohistochemistry was performed using an
automated immunostainer (Ventana BenchMark
AutoStainer, Ventana Medical Systems, Tucson,
AZ, USA) with antibodies against estrogen receptor
(SP1 rabbit monoclonal, prediluted Ventana), pro-
gesterone receptor (1E2 monoclonal, prediluted
Ventana), Ki67 (1:100 diluted, Mib1, DAKO), HER2
(1:800 diluted, DAKO, Glostrup, Denmark), p53
(DO-7 prediluted Ventana) and epidermal growth
factor receptor (1:50 diluted, 31G7 Zymed). HER2
expression was scored on a scale from 0 to 3
according to the recommended guidelines for
invasive carcinoma.30 Fluorescence in situ hybridi-
zation (FISH) was performed on equivocal cases
scored as 2þ by immunohistochemistry. Cases were
considered HER2 positive if they had a 3þ score or
showed HER2 amplification. Positive and negative
controls were included for each immunohistochem-
ical run.

Fluorescence In Situ Hybridization

HER2 gene analysis was carried out by FISH using
the PathVysion HER2/neu probe kit (Vysis, Downers
Grove, IL, USA) as previously described.31 Briefly,
sections were incubated overnight at 561C, dewaxed
in xylene, dehydrated in 100% ethanol and air-
dried. Slides were then treated with proteases for
45–60min, denatured at 971C, and hybridized over-
night at 371C. Slides were washed with post-
hybridization buffer at 721C, counterstained with
40,60-diamidino-2-phenylindole (DAPI), mounted,
and stored in the dark before counting. Automated
acquisition was performed with the motorized
Metafer Scanning System (Carl Zeiss MetaSystems
GmbH) and AxioImager epifluorescent microscope
(1 focus plane for DAPI and 13 focus planes for
green and red spots), and FISH evaluation was
performed using the Metafer through the PathVysion
V2 software (FDA approved). Amplification was
defined as a final HER2/CEP17 ratio 42.2.

Statistical Analysis

The Pearson’s w2-test was employed to compare
proportions, except when the Fisher’s exact test was
appropriate because of small sample size. Student’s
t-test was used for continuous variables (extent, age)
and the Mann–Whitney U-test for non-parametric
variables (median). The log-rank test was used to
assess differences between groups when comparing
the time to recurrence.

Time to first ipsilateral recurrence (ductal carci-
noma in situ or invasive carcinoma) was analyzed
using Kaplan–Meier curves. To adjust the risk
estimate for potential confounders, a Cox propor-
tional hazard model was used and hazard ratios
were calculated. Follow-up was censored at the time
of death or the last clinical investigation of the
patient. Statistical analysis was carried out using the

SPSS version 13.0 (SPSS Chicago, IL, USA) software
and the R environment (www.r-project.org).

Results

Histopathological and Clinical Characteristics of 55
Micropapillary Ductal Carcinoma In Situ

The mean age of patients at diagnosis was 57.2
years. All cases were diagnosed for radiological
calcifications. Three patients presenting with nipple
discharge had positive cytological smears (Figure 1).
None had Paget’s disease. The extent of the whole
series of micropapillary ductal carcinoma in situ
calculated as the mean dimension obtained from the
pathology report was 30mm. However, the extent of
10 cases measured on large-format histology slides
at Falun Central Hospital was considerably larger
(mean 68mm).

Thirteen (24%), 16 (29%) and 26 (47%) cases
were classified as low, intermediate and high
nuclear grade in situ carcinoma, respectively. Low
nuclear grade micropapillary tumor showed ducts
lined by numerous club-like micropapillae formed
by monomorphic cells with rounded, uniform and
equidistant nuclei, slightly larger than in normal
ductal epithelial cells. The chromatin was finely
dispersed. The nucleoli were inconspicuous and the
mitotic figures were absent. (Figure 2a and b). None
of the patients with low nuclear grade in situ cancer
had nipple discharge. In the intermediate nuclear
grade micropapillary group, moderately atypical
cells, displaying pleomorphic nuclei with increased
nuclear/cytoplasmic ratio, occasional nucleoli and
coarse chromatin, were arranged in micropapillae of
a different shape (Figure 2c and d). High nuclear
grade micropapillary in situ carcinomas showed
irregular micropapillae formed by atypical cells
with large, markedly pleomorphic, poorly polarized

Figure 1 Micropapillary-like structures are present on the smear
of nipple discharge (Giemsa staining) of a patient affected by high
nuclear grade micropapillary ductal carcinoma in situ.
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Figure 2 Representative micrographs of micropapillary ductal carcinoma in situ. Low nuclear grade micropapillary ductal carcinoma
in situ: numerous club-like micropapillae are formed by monomorphic cells with rounded, uniform, and equidistant nuclei. The
chromatin is finely dispersed. Mitotic figures are absent (a and b). Intermediate nuclear grade micropapillary ductal carcinoma in situ:
micropapillae of different shapes are formed by cells displaying pleomorphic nuclei with increased nuclear/cytoplasmic ratio,
occasional nucleoli, and coarse chromatin (c and d). High nuclear grade micropapillary ductal carcinoma in situ: irregular micropapillae
are formed by atypical cells with large, markedly pleomorphic, poorly polarized nuclei and apparent nucleoli. Mitotic figures and
necrotic cellular debris are present (e and f). Micropapillary structures are seen floating within the lumen of ducts regardless of the
nuclear grade.
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nuclei and apparent nucleoli. Mitotic figures and
necrotic cellular debris in the duct lumen were
common features (Figure 2e and f). Some histologi-
cal calcifications were present in all cases; however
large amorphous calcifications prevailed in high
nuclear grade lesions. Nipple discharge was ob-
served in one patient with intermediate and in two
patients with high nuclear grade micropapillary
tumors.

Age, extent, necrosis and microinvasion, accord-
ing to the nuclear grade of micropapillary in situ
lesions, are shown in Table 1. High-grade tumors
were significantly larger and, more frequently than

non-high grade lesions, showed necrosis and micro-
invasion.

As expected, the expression of estrogen receptor
and progesterone receptor was significantly higher
in low and intermediate grade carcinomas, whereas
HER2 and Ki67 expression prevailed in high-grade
micropapillary lesions. The HER2 gene was ampli-
fied in FISH analysis in three of the six cases that
were scored as 2þ in immunohistochemistry. p53
and epidermal growth factor receptor overexpres-
sion was prevalent in high-grade micropapillary as
well; however, this difference was not statistically
significant (Table 1).

The mean follow up of the whole series was 74.3
months. Sentinel node surgery was not performed in
any of the patients. None of the patients received
adjuvant endocrine therapy.

Nineteen of 55 (34%) patients underwent mas-
tectomy and two of these suffered from nipple
discharge. The only parameter associated with the
decision to perform mastectomy was the extent of
the lesion (Table 2).

Of the 36 patients treated with conserving
surgery, 23 of them (64%) received radiotherapy.
Ipsilateral recurrence occurred in 11 patients (31%),
7 of whom had invasive carcinoma (mean follow-up
time 74.3 months). The mean time to recurrence was
47.67 months (median 50). Four out of four cases
presenting a surgical-free margin o1mm in width
did not recurr, whereas five cases with a surgical-
free margin 410mm recurred after conserving
surgery. Radiation therapy did not influence the
recurrence rate. In univariate analysis only high
nuclear grade significantly correlated with recur-
rence (Table 3).

Comparison between Micropapillary and
Non-Micropapillary Ductal Carcinoma In Situ

Mean age was comparable in the two groups:
58.5 years in patients with micropapillary and
59.6 in patients with non-micropapillary ductal
in situ, carcinoma. The percentage of cases with
high nuclear grade was significantly higher in
micropapillary tumors. They also showed
greater extent but this difference was not statisti-
cally significant, probably because of some under-
estimation due to traditional sampling procedures
(Table 4).

The mastectomy rate was similar in patients
with micropapillary (21%) and non-micropapillary
carcinomas (14%). Among the 288 women treated
with conserving surgery, the only difference be-
tween the two groups was the nuclear grade, that
was higher in micropapillary (64%) in comparison
with non-micropapillary ductal carcinoma in situ
(35%). No other significant differences were found
(Table 5). The median follow-up time of patients
treated by breast-conserving surgery was 69.13
months (range 13.80–170.28 months) in the micro-

Table 1 Clinical and pathological characteristics of micropapil-
lary ductal carcinomas in situ stratified by nuclear grade

Nuclear grade

Total Low
(%)

Intermediate
(%)

High
(%)

P-value

55 13 (24) 16 (29) 26 (47)

Age at diagnosis
40–49 10 1 (10) 2 (20) 7 (70) 0.268
50–59 25 8 (32) 7 (28) 10 (40)
60–69 16 2 (12) 7 (44) 7 (44)
Z70 4 2 (50) 0 2 (50)

Extent (mm)
r15 27 10 (37) 10 (37) 7 (26) 0.026
16–39 9 1(11) 1 (11) 7 (78)
Z40 19 2 (11) 5 (26) 12 (63)

Necrosis
Yes 34 2 (6) 10 (29) 22 (65) o0.001
No 21 11 (52) 6 (29) 4 (19)

Microinvasion
Yes 7 0 0 7 (100) 0.017
No 48 13 (27) 16 (33) 19 (40)

Estrogen receptora

Z10% 37 12 (32) 12 (32) 13 (36) 0.004
o10% 17 0 4 (24) 13 (76)

Progesterone receptora

o10% 31 10 (32) 12 (39) 9 (29) 0.005
Z10% 23 2 (9) 4 (17) 17 (74)

HER2a

Positive 24 0 4 (17) 20 (83) o0.001
Negative 30 12 (40) 12 (40) 6 (20)

Ki67a

Z10% 34 2 (6) 8 (23) 24 (71) 0.001
o10% 20 10 (50) 8 (40) 2 (10)

p53a

Z10% 22 2 (9) 8 (36) 12 (55) 0.173
o10% 32 10 (31) 8 (25) 14 (44)

Epithelial growth factor receptora

Z10% 6 0 1 (20) 5 (80)
o10% 48 12 (25) 15 (31) 21 (44) 0.283

a
Sections not available for immunophenotyping: 1 low nuclear grade
micropapillary ductal carcinomas in situ.
Bold values are statistically significant P-value.
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papillary group and 71.20 months (range
4.83–178.50 months) in the non-micropapillary
in situ cancers (P-value¼ 0.838 according to the
Mann–Whitney U-test). One patient died of breast
cancer in the non-micropapillary group, none with-
in the micropapillary cases.

Ipsilateral recurrence occurred in 4 of 14 (29%)
patients with micropapillary (two cases recurring
with micropapillary in situ carcinomas and two
cases developing invasive carcinoma) vs 23 of 274
(8%) of patients with non-micropapillary cancers
(Fisher’s exact test P-value¼ 0.032). Three of the
recurring cases of micropapillary carcinomas were
of high nuclear grade, with an extent ranging from
10 to 42mm and free margin 410mm. Two received
adjuvant radiotherapy. One lesion of intermediate
nuclear grade was devoid of necrosis with an extent
of 12mm and a margin width o1mm and did not
receive radiation therapy. A significantly higher
recurrence rate for micropapillary in situ carcinomas
was found using the Kaplan–Meyer analysis (log-
rank test, P-value¼ 0.019) (Figure 3). In univariate
analysis, none of the variables in Table 5 were
significantly associated with recurrence, with the
lowest P-values achieved by nuclear grade (0.114)
and radiotherapy (0.149). However, nuclear grade
and radiation therapy were included as covariates in
the multivariate model of the Cox proportional
hazard analysis, because they were identified as
potential confounders a priori from literature
data and because they showed the greatest
association and the lowest P-values in relation to
exposure (micropapillary status) and/or outcome

(ipsilateral recurrence). The crude and adjusted
hazard ratio were 3.32 (P-value¼ 0.027) and 3.01
(P-value¼ 0.046), respectively, thus confirming, in
our series, a higher risk of recurrence for micro-
papillary histotype.

Discussion

In this study, we showed that micropapillary as a
sole growth pattern is rarely encountered (6%)
within ductal carcinoma in situ,20–22,32 however, we
here proved that this histotype merits specific
surgical attention because of the high risk of
recurrence.

Micropapillary in situ carcinoma has been con-
sidered as a special type of ductal carcinoma in situ
independently from nuclear grade.20 We showed
that nuclear grade influences the biological features
(extent, necrosis, microinvasion and immuno-
phenotype) of micropapillary carcinoma in situ. In
the text book by Rosen,33 micropapillary in situ
neoplasms are classified as well and poorly differ-
entiated, the latter including tumors of intermedi-
ate and high cytomorphological grade. In our study,
the immunophenotypical analysis confirmed that
an intermediate nuclear grade of micropapillary
in situ carcinomas does exist; however, from the
clinical point of view, focusing on recurrence rate,
it can be assimilated to the low rather than into
the high nuclear grade. Previous authors34 showed
that about 50% of micropapillary in situ carcinomas,
not further classified, overexpressed HER2 and that

Table 2 Clinical and pathological characteristics of micropapillary ductal carcinoma in situ stratified by type of surgical treatment

Total Mastectomy (%) Breast-conserving
surgery (%)

P-value Odds
ratio

95% Wald
confidence limits

55 19 (35) 36 (65)

Age
Z70 years 4 1 (25) 3 (75) 0.113 1
60–69 years 16 7 (44) 9 (56) 2.33 0.19–27.56
50–59 years 25 5 (20) 20 (80) 0.75 0.06–8.83
40–49 years 10 6 (60) 4 (40) 4.50 0.33–60.15

Nuclear grade
Low 13 1 (8) 12 (92) 0.065 1
Intermediate 16 7 (44) 9 (56) 9.33 0.96–90.03
High 26 11 (42) 15 (58) 8.80 0.99–78.10

Extent (mm)
r15 27 4 (15) 23 (85) o0.001 1
16–39 9 2 (22) 7 (78) 1.64 0.24–10.94
440 19 13 (68) 6 (32) 12.46 2.96–52.39

Microinvasion
No 48 17 (35) 31 (65) 0.721 1
Yes 7 2 (29) 5 (71) 0.73 0.12–4.16

Necrosis
No 21 4 (19) 17 (81) 0.057 1
Yes 34 15 (44) 19 (56) 3.36 0.93–12.09
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HER2 was phosphorylated in 30% of these cases.
Our results showed that 77% of high nuclear
grade micropapillary in situ tumors overexpres-
sed HER2. In addition, high nuclear grade tumors
were significantly more extensive and more fre-
quently related to ipsilateral recurrence after con-
serving surgery than low and intermediate nuclear
grade micropapillary type. In addition, all cases
associated with microinvasion were of high nuclear
grade. Microinvasion could be considered as a
distraction in this study, but as shown by other
authors foci of invasion o1mm have low or no
impact on recurrence in ductal carcinomas in situ
as compared with inadequate local control.35–37

On the other hand, the recurrence rate of micro-
papillary in situ lesions per se was higher than that
of non-micropapillary in situ neoplasms, indepen-
dently of the nuclear grade, microinvasion and any
other parameter including the margin status and the
adjuvant radiation therapy. A possible explanation
for this clinical behavior may be that micropapillae
may detach, roll within the ducts, and colonize far
away from the site of origin, giving rise to recurrence
(Figure 3). This peculiar intraductal dissemination
of micropapillae would also justify the difficulties
in defining the surgical margin status, as tracts of

Table 3 Pathological characteristics of micropapillary ductal carcinoma in situ treated by breast-conserving surgery with and without
ipsilateral recurrences

Total (%) ILRa (%) NO ILRa (%) P-value Odds ratio 95% Wald
confidence limits

36 (100) 11 (31) 25 (69)

Nuclear grade
Low 12 (33) 2 (17) 10 (83) 1
Intermediate 9 (25) 1 (11) 8 (89) 0.041 0.62 0.04–8.20
High 15 (42) 8 (53) 7 (47) 5.71 0.92–35.47

Nuclear grade
Low/intermediate 21 (58) 3 (14) 18 (86) 0.025 1
High 15 (42) 8 (53) 7 (47) 6.86 1.40–33.57

Extent (mm)
r15 23 (64) 6 (26) 17 (74) 1
16–39 7 (22) 1 (14) 6 (86) 0.091 0.47 0.04–4.76
Z40 6 (14) 4 (67) 2 (33) 5.67 0.82–39.26

Necrosis
No 17 (47) 5 (29) 12 (71) 0.887 1
Yes 19 (53) 6 (32) 13 (68) 1.11 0.26–4.59

Margin width (mm)
410 20 (56) 5 (25) 15 (75) 1
1–9 12 (19) 6 (50) 6 (50) 0.123 3.00 0.65–13.69
o1 4 (25) 0 4 (100) 0.31 0.01–6.81

Microinvasion
No 31 (86) 9 (29) 22 (71) 0.621 1
Yes 5 (14) 2 (40) 3 (60) 1.63 0.23–11.45

Van Nuys Prognostic Index
1/2 30 (83) 7 (23) 23 (77) 0.072 1
3 6 (17) 4 (67) 2 (33) 6.57 0.98–43.78

Radiotherapy
No 13 (36) 4 (31) 9 (69) 0.127 1
Yes 23 (64) 7 (30) 16 (70) 0.98 0.22–4.30

a
ILR: ipsilateral recurrence.

Table 4 Pathological characteristics of 19 micropapillary ductal
carcinoma in situ from a series of 338 consecutive ductal
carcinoma in situ

Micropapillary
ductal carcinoma

in situ (%)

Non micropapillary
ductal carcinoma

in situ (%)

P-value

19 (100) 319 (100)

Nuclear grade
Low 5 (26) 96 (30) 0.014
Intermediate 1 (5) 99 (31)
High 13 (69) 124 (39)

Extent (mm)
o20 12 (63) 253 (79) 0.096
420 7 (37) 66 (21)

Extent (mm)
Mean 20 17 0.361
Median 18 12

Necrosis
Yes 11 (58) 224 (70) 0.256
No 8 (42) 95 (30)

Microinvasion
Yes 5 (26) 54 (17) 0.337
No 14 (74) 253 (79)
Unknown 0 12 (4)
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ducts may be skipped between two foci of micro-
papillary in situ carcinomas and therefore lead to
a false interpretation of free margins on surgical
specimens. In fact, in the present series, the margin
status did not show correlation with ipsilateral
recurrence. Finally, the hypothesis of intraductal
dissemination of the micropapillae would also
give reason to the presence of neoplastic cells in
nipple secretion38 and to the rare occurrence of
Paget disease.39 For example three patients with
micropapillary in situ carcinoma in the present
series suffered from nipple discharge and the
cytological smears contained neoplastic cells. An-
other possibility for the wide spreading of this
lesion is that micropapillary structures may develop

simultaneously on a large area of a breast lobe.40 The
extensive nature of the micropapillary in situ cancer
was first reported by Patchefsky et al22 and con-
firmed by other authors.20,21 Bellamy et al32 de-
scribed that micropapillary growth, more likely than
other growth patterns of in situ carcinoma, involves
multiple quadrants, regardless of nuclear grade or
necrosis. In addition, previous studies reported that
micropapillary in situ cancer may be completely
silent on mammograms or may produce typical
snake skin-like microcalcifications, causing frequent
discrepancies in radiological vs pathological assess-
ment,41 and that they may be totally silent on
magnetic resonance imaging as well, even if they
are extensive and of high-grade.42 These peculiar
radiological features should be considered when
sampling for histopathological examination is per-
formed on the basis of calcifications, as shown
on the radiogram of surgical specimen. Standard
sampling may in effect underestimate the wide
spreading of micropapillary in situ carcinomas and
the involvement of surgical margins as shown in
this series. The definitely larger mean extent of
micropapillary in situ carcinomas reported in the
single institution performing large-format histology
slides confirms the limit in measuring the real
dimension of micropapillary carcinoma in situ.

In conclusion, our results confirmed that micro-
papillary ductal carcinoma in situ represents a
biologically remarkable subset of in situ carcinoma
and that large excision should be considered
independently from the nuclear grade and the extent
of radiological calcifications when this growth
pattern is diagnosed.
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