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Presence of ductal carcinoma in situ
confers an improved prognosis for
patients with T1N0M0 invasive
breast carcinoma
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Abstract

We have retrospectively analyzed a series of 155 sequential cases of
T1N0M0 ductal carcinomas of which 51 tumors had a ductal carcino-
ma in situ (DCIS) component for correlation between the presence of
DCIS and clinicopathological variables, recurrence and patient sur-
vival. No correlations between the presence of DCIS and age, meno-
pausal status, size, estrogen or progesterone receptors were found.
High-grade infiltrative tumors tended not to present a DCIS compo-
nent (P = 0.08). Patients with tumors associated with DCIS form a
subgroup with few recurrences (P = 0.003) and good survival (P =
0.008). When tumors were classified by size, an association between
large tumors (>1.0 cm) and increased recurrence and shortened overall
survival was found. The presence of DCIS in this subgroup signifi-
cantly reduced the relative risk of death.
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 Introduction

Ductal carcinoma in situ (DCIS) is con-
sidered to be a preneoplastic lesion (1) and is
increasingly identified by mammographic
screening (2). It appears that DCIS com-
prises a heterogeneous group of lesions, the
natural history of which remains unclear (3,4).
As a preneoplastic lesion, it shares many
molecular genetic alterations with invasive
carcinoma (5). DCIS can occur as a pure
lesion or can be found in association with
invasive carcinomas regardless of staging
and extension of the disease (1). The asso-
ciation of DCIS with an invasive lesion is to

be expected given the segmental spreading
pattern described by Faverly et al. (6). While
some foci of microinvasion occur and might
progress, other DCIS foci in the vicinity
remain in an in situ state, becoming engulfed
by the infiltrative lesion. The two compo-
nents represent extremes of the same carci-
nogenic progression and this intermediate
situation thus corresponds to a distinct en-
tity. Gupta et al. (7) proposed that invasive
tumors arise from the in situ component with
which they are associated and some of the
biological and genetic features of the neo-
plastic clone in breast carcinoma may al-
ready be established at the in situ stage and
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carried through to the invasive stage of the
disease. Indeed, some results support a pre-
cursor/product relationship with both com-
ponents of the same tumor showing identical
genetic imbalances and similar biological
markers pointing to a clonal relationship
between them (8-10).

Patients having breast tumors with both
DCIS and an invasive component have a
different prognosis than patients with inva-
sive carcinoma without DCIS. Black et al.
(11) analyzed a large series of infiltrative
breast cancer that included tumors of differ-
ent stages and reported that patients with
invasive cancer who presented prior, simul-
taneous or metachronous contralateral in situ
breast carcinoma had superior survival char-
acteristics. Arisio et al. (12) analyzed a group
of T1 carcinomas and verified that the pres-
ence of a concurrent DCIS component ap-
parently led to reduced risk of node metasta-
sis. In their series, however, only 34.8% of
the patients presented small tumors with the
absence of lymph node involvement and
distant metastasis (T1N0M0). Patients with
such an early diagnosed breast cancer tend to
have good survival but a small percentage of
them still die from their disease (13,14).
Although effective for large tumors, most
classical prognostic factors are less reli-
able for small tumors and further stratifi-
cation of these patients remains a challenge
(15).

We considered it important, therefore, to
identify features within those early lesions
that might be useful for selecting patients
requiring more aggressive treatment while
minimizing the over-treatment in those cases
bearing lesions that are unlikely to progress.
We thus examined a selected retrospective
series of 155 cases of T1N0M0 ductal carci-
nomas, 51 of which had an in situ ductal
component. Tumors were classified into two
groups based on the presence or absence of
the concurrent DCIS component and the dif-
ferences in recurrence and survival in the
two groups were determined.

Patients and Methods

We studied a retrospective sequential
group of paraffin-embedded samples of in-
filtrating ductal carcinomas classified as
T1N0M0 that had been diagnosed and treated
at Hospital do Câncer A.C. Camargo, São
Paulo, between 1993 and 1994. Cases pre-
senting material (surgical specimen slides)
suitable for histopathological review and with
clinical and survival data available were in-
cluded. Any patient with evidence of the
presence of other severe clinical conditions
that might jeopardize outcome (such as car-
diopathy, severe diabetes, renal failure,
AIDS) were excluded from the study. A total
of 155 cases were included and patients
were treated by surgery (quadrantectomy)
followed by radiotherapy. Complementary
chemotherapy and hormone therapy were
given to 30 (19.4%) and 50 (32.3%) patients,
respectively. Clinical data as well as infor-
mation regarding macroscopic morphology
were retrieved from the patients’ clinical
records. Pathology slides were reviewed and
reclassified for all patients. According to the
information gathered from the pathology re-
port, tumor size was divided into three cat-
egories according to the American Joint Com-
mittee on Cancer Classification (16). Inva-
sive carcinomas were classified as T1a, when
maximum tumor dimension was larger than
0.1 cm and less than 0.5 cm; T1b, when
tumors measured 0.5 to 1 cm, and T1c when
tumor dimensions were between 1 and 2 cm.
The infiltrative component of all tumors was
classified using the Bloom-Richardson sys-
tem (BRS). The DCIS component of the
lesions was graded using the American Forces
Institute of Pathology (AFIP) grading sys-
tem, taking into account the presence of
necrosis in the intraductal region and the
nuclear grade of the lesions (17). DCIS was
assessed further for the following architec-
tural growth patterns: comedo, and non-
comedo types (cribriform, micropapillary,
solid and mixed types). We considered a
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DCIS component to be present in the infil-
trative lesion when at least two or more foci
of DCIS in different areas within the tumor
were identified in the slides analyzed. The
immunohistochemical expression of estro-
gen and progesterone receptor status was
also evaluated with the following antibod-
ies: ID5 (Dako A/S, Glostrup, Denmark) and
1.A6 (Novocastra, Newcastle, UK), respec-
tively. A case was considered positive if
more than 10% of the tumor cells were
stained. Sections of female breast cancer
with known results for the markers analyzed
were included as negative and positive con-
trols.

Recurrence, death from the cancer and
death from other causes were determined
from the hospital patient files. Associations
between the presence or absence of DCIS
and other clinicopathological variables were
performed using the chi-square test with sig-
nificance of 95%. Overall survival was esti-
mated by the Kaplan-Meier method and the
log-rank test was applied to compare sur-
vival with the 95% confidence interval (18).
The patients were followed up between sur-
gery in 1993 and death or the last date of
follow-up through December 2000. Cox re-
gression was applied to estimate the relative
risk (RR) and respective 95% confidence
interval (19).

Results

The DCIS component was present in 51
cases (32.9%). The remaining 104 cases
(67.1%) consisted entirely of infiltrative le-
sions. Data concerning the morphologic and
histological characteristics of the DCIS com-
ponent are displayed in Table 1. Classifica-
tion of the DCIS component present in the
51 cases showed that it was poorly or inter-
mediately differentiated in most cases.

Table 2 illustrates the distribution of clini-
copathological data according to presence or
absence of DCIS in the lesions. The majority
of women were white (90.32%). Age ranged

from 22 to 86 years, with a median of 55
years and a mean of 56.2 years. Fifty-two
were premenopausal patients (33.5%) and
103 postmenopausal (66.5%). According to
tumor diameter, cases were subdivided into
three categories: 27 T1a (17.4%), 48 T1b
(31%) and 80 T1c (51.6%). Of the total, 66
cases (42.6%) were estrogen receptor posi-
tive and 89 were negative (57.4%). Progeste-
rone receptor status was positive in 88 cases
(56.8%) and negative in 67 cases (43.2%).
The infiltrative component of all tumors was
classified by the BRS system, resulting in
grade I for 42 cases (27.1%), grade II for 73
(47.1%) and grade III for 40 (25.8%).

The presence of DCIS was not statisti-
cally associated with patient age or meno-
pausal status. Neither was any association
found with the histological or biochemical
characteristics of the tumors. High-grade tu-
mors tended not to present a DCIS compo-
nent, although the difference was not signifi-
cant (P = 0.08). There was a weak associa-
tion between the differentiation of DCIS and
the grade of the invasive ductal component
(P = 0.06, data not shown).

Table 1. Morphological features of the ductal car-
cinoma in situ (DCIS) component in T1N0M0
breast cancers.

Histological categorization N (%)

Comedo 12 (23.5)
Non-comedo 39 (76.5)

Cribriform 13 (25.4)
Micropapillary 7 (13.7)
Mixed 5 (9.8)
Solid type 14 (27.5)

Nuclear grade
I 9 (17.6)
II 29 (56.8)
III 13 (25.4)

Presence of necrosis
Absent 26 (51.0)
Few 7 (13.7)
Present 18 (25.4)

AFIP DCIS classification
Grade I 8 (15.7)
Grade II 23 (45.1)
Grade III 20 (39.2)
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At the last follow-up, 12 patients had
died of cancer (7.74%) and 7 of other causes
(4.5%); recurrence was detected in 26 cases
(16.77%), 119 patients remained well with-
out disease (76.7%), and 13 (8.3%) had evi-
dence of disease. Four patients (2.58%) were
lost to follow-up. The mean duration of fol-
low-up was 5.6 years (interval of 4.1 to 6
years).

As shown in Table 2, the presence of a
DCIS component was negatively related to
recurrence. Among the 51 cases with DCIS,
only two patients relapsed (3.9%). In con-
trast, in the pure infiltrative group, 24 of 104
patients had a recurrence of the tumor
(23.08%). The difference was statistically
significant (P = 0.003).

The impact of the presence of DCIS on
the overall survival probability was also
evaluated. None of the 12 patients who died
of cancer and 6/7 that died of other causes
presented a DCIS component in their le-
sions. Moreover, of the patients alive with
disease, 11 belonged to the group with a pure
infiltrative tumor while only 2 patients pre-
sented tumors with a DCIS component. Sur-
vival data are shown in Figure 1. Overall
survival rate for the group of patients with an
in situ component was estimated to be 98%
as compared to 79.8% for the patients with
pure infiltrative tumors. At 5 years the over-
all survival was 98 and 85.4%, respectively
(P = 0.008). The BRS tumor grade had a
weak prognostic value with a 97.6% overall
survival rate for grade I, 76.9% for grade II
and 87.5% for grade III. At 5 years, overall
survival was 97.6, 86.3 and 87.5% for grade
I, II and III, respectively (log-rank, P = 0.053).
Other histopathological variables such as
presence of necrosis, desmoplasia, lymphatic
vascular or perineural invasion did not influ-
ence outcome (data not shown). The influ-
ence of chemotherapy and/or hormono-
therapy on survival and outcome was as-
sessed and neither kind of treatment was an
independent variable in multivariate analy-
sis in this series.

Table 2. Clinicopathological variables according to the presence or absence of ductal
carcinoma in situ (DCIS) in infiltrating T1N0M0 ductal carcinomas.

Variable Number of cases Number of cases P
with DCIS without DCIS

Age (years)
≤55 28 50
>55 23 54 0.425

Menopausal status
Pre 20 32
Post 31 72 0.295

BRS tumor grade
I 19 23
II 23 50
III 9 31 0.085

Estrogen receptor
Negative 22 44
Positive 29 60 0.922

Progesterone receptor
Negative 31 57
Positive 20 47 0.480

Chemotherapy
Yes 10 20
No 41 84 0.955

Hormone therapy
Yes 14 36
No 37 68 0.365

Recurrence
Yes 2 24
No 49 80 0.003

Follow-up status
Alive 50 86
Dead 1 18 0.006

Tumor size
T1a + T1b 25 50
T1c 26 54 0.912

BRS: Bloom-Richardson sytem. P value obtained by the chi-square test with 95%
significance.

Figure 1. Kaplan-Meier
survival estimates com-
paring patients pre-
senting tumors with a
concurrent in situ com-
ponent (DCIS) or exhib-
iting pure infiltrative tu-
mors.
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Our data suggest that increased tumor
size also correlates with recurrence and poor
survival (Table 3). Among 27 women with
T1a tumors, one died of causes other than
breast cancer, with no recurrence observed.
Two recurrences, one breast cancer death
and one death unrelated to cancer, were
observed for patients with T1b tumors. Both
deaths and recurrences occurred in tumors
without concurrent DCIS. In T1c tumors, 54
of 80 (67.5%) tumors did not have an in situ
component and this group accounted for
92% (11 of 12) of breast cancer deaths. T1c
lesions with DCIS (32.5%) accounted for no
breast cancer deaths.

To determine which factors were associ-
ated with overall survival we entered DCIS
(absent versus present) and tumor size (≤1 vs
>1 cm) into a Cox regression univariate and
multivariate analysis (Table 4). Tumor size
was significantly associated with poor sur-
vival, with a crude RR of 5.39 (1.57-1.85)
and a risk of death of 5.65 (1.65-19.44) in
multivariate analysis. The association with
DCIS showed a greatly reduced risk of death.
With a DCIS present, there was a decrease in
the crude RR and  in RR (multivariate) when
adjusted to tumor size.

Discussion

Few studies have focused on the combi-
nation of infiltrating and DCIS components
in breast ductal carcinomas. Previous analy-
ses of the frequency of well-differentiated
DCIS associated with infiltrating ductal car-
cinomas found this to be present in less than
10% (20,21). We found 15.7% of AFIP
grade I DCIS in our specific series of
T1N0M0 tumors, which is less than the 21 to
45% value found in other studies of well-
differentiated DCIS in pure DCIS lesion se-
ries (6,22). One possible explanation is that
well-differentiated DCIS does not often
progress to invasion or that the subsequent
tumor is likely to be more differentiated and
probably associated with a good prognosis

(20,23). In this context, Buerger et al. (24)
have demonstrated the presence of the same
genetic aberrations, namely 16q loss and 1q
gain, in well-differentiated DCIS lesions and
tubular and tubulolobular carcinomas with a
good prognosis. In our study of 51 cases,
recurrence was observed in only two pa-
tients neither of whom was classified as
AFIP grade I.

It has been reported that the grade of the
DCIS component corresponds to the infiltra-
tive carcinoma grading (7,10,20). We found
only a slightly positive association (P = 0.06)
between DCIS and infiltrative carcinoma
grade, in agreement with one other study
(21). In agreement with the report by Tabár
et al. (15), malignancy grade was a weak

Table 3. Relationship between tumor size and
follow-up status of 155 patients with infiltrating
T1N0M0 ductal carcinomas.

Variable Tumor size P

T1a + T1b T1c

Recurrence
Yes 2 24 <0.001
No 73 56

Death
Yes 3 16 0.002
No 72 64

Total 75 80

Tumors were categorized according to the Ameri-
can Joint Committee on Cancer Classification (Ref.
16). Invasive carcinomas were classified as T1a
≤ 5 mm, T1b = 6-10 mm and T1c = 11-20 mm.

Table 4. Relative risk (RR) and respective 95% confidence interval (CI) estimated by
Cox regression (Ref. 19) analysis for ductal carcinoma in situ (DCIS) and tumor size.

Variable Crude 95% CI P Multivariate 95% CI P
RR  RR

Without DCIS 1.00 * 1.00 *
With DCIS 0.11 0.01-0.79 0.029 0.10 0.01-0.75 0.026

T1a + T1b 1.00 * 1.00 *
T1c 5.39 1.57-18.51 0.007 5.65 1.64-19.44 0.006

*Reference categories. See legend to Table 3 for tumor size classification.
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predictor of survival in our series.
We have shown that tumor size in

T1N0M0 breast cancer is a reliable determi-
nant of recurrence rate and survival. In our
series, almost all recurrences occurred in
tumors larger than 1.0 cm in diameter (T1c).
Survival also improved as tumor size de-
creased. These results confirm previous re-
ports (12-15). Although size remains an im-
portant prognostic factor in T1N0M0 tu-
mors, the novel aspect of our study is the
possibility of further stratification of less
favorable T1c cases. Our data indicate that
DCIS is a variable that positively reduces the
impact of size on survival.

Our finding that identification of a DCIS
component concurrent with invasive carci-
nomas in a well-defined cohort of tumors

confers a significantly better prognosis to
patients is in accordance with previous stud-
ies analyzing more heterogeneous series of
breast cancer (11,12). Black et al. (11) sug-
gested that an in situ carcinoma-associated
immunogenicity might partially explain the
more favorable survival of these patients.
Another possible explanation is that the fa-
vorable biological characteristics of DCIS
are maintained in the cells of the same clonal
populations, conferring a less aggressive
phenotype to the associated infiltrative car-
cinoma (7).

Our results are consistent with the con-
cept that, in general, tumors originating from
in situ lesions are less aggressive than en-
tirely invasive tumors (9,12,25,26).
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