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Abstract: Ductal carcinoma in situ with microinvasion (DCIS-Mi) is an early-stage breast cancer with long-term be-
havior, prognosis and treatment not fully understood. The aim of our study was to explore the clinicopathological 
and prognostic features of DCIS-Mi with pure DCIS and IDC-T1 (invasive ductal carcinoma with a tumor size ≤2 cm) 
as control. We retrospectively reviewed 242 cases of DCIS-Mi, 280 cases of pure DCIS, and 347 cases of IDC-T1. 
The clinicopathological features, therapeutic schemes and survival status were compared among the three groups. 
After a median follow-up of 109 months, the 5-year disease-free survival (DFS) was lower for the DCIS-Mi patients 
than for the DCIS patients but higher than the IDC-T1 patients (100%, 96.89% and 87.86% respectively, P<0.001). 
The 5-year breast cancer specific survival for DCIS-Mi patients was also between that of DCIS and IDC-T1 patients 
(100%, 99.32%, and 95.42% respectively, P=0.001). Tumor size (P<0.001, HR=18.31, 95% confidence interval 
(CI) 5.53-60.65) was identified as an independent prognostic factor for recurrence or metastasis. Furthermore, our 
study indicated that DCIS-Mi patients derived minimal, if any, benefit from chemotherapy treatment after mastec-
tomy (P=0.63, HR=1.50, 95% CI 0.29-7.87). To our knowledge, this is the largest follow-up cohort study on Chinese 
DCIS-Mi patients. Our data suggested that DCIS-Mi exhibited worse clinical outcome than pure DCIS but better than 
that of IDC-T1. Tumor size was an independent prognostic factor. Post-mastectomy chemotherapy did not help for 
increasing DFS for DCIS-Mi patients.
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Introduction

Ductal carcinoma in situ with microinvasion 
(DCIS-Mi) is defined as ductal carcinoma in situ 
(DCIS) with no invasive foci larger than 1 mm by 
the American Joint Committee on Cancer (AJCC 
7th edition) [1]. This group of breast cancer is 
estimated taking up 10-20% of DCIS cases and 
accounts for approximately 1% of all breast 
cancers [2, 3]. As mammography and advanced 
technologies were widely used, early-stage 
breast cancer, e.g. DCIS with/without microin-
vasive carcinomas were diagnosed for the last 
3 decades by over five folds. Currently DCIS 
with/without microinvasive carcinoma accounts 
for approximately 20% to 25% of newly diag-
nosed breast cancer in the United States [4], 
while accounts for approximately 10 to 15 % in 
China [5].

Although several groups have reported the his-
topathologic features and clinical outcomes for 
DCIS-Mi, there remain plenty of controversial 
tissues on the biological behavior, natural his-
tory, prognosis, as well as optimal treatment 
regimen [6-10]. The clinicopathologic charac-
teristics, long-term behavior, prognostic impli-
cations and treatment modalities of DCIS or 
DCIS-Mi are poorly understood in Chinese 
patients due to lack of studies for large-scale 
and long term follow-up cohort [8]. In order to 
precisely estimate the prognosis of this group 
of patients, we conduct a large cohort study 
with a long-term follow-up. 

Chemotherapy has been increasingly used to 
reduce tumor local recurrence or distant metas-
tasis by exterminating residual tumor cells  
after surgery. The National Comprehensive 
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Cancer Network Guidelines® for breast cancer 
(V2.2017) suggests that patients with DCIS-Mi 
should be considered for adjuvant chemothe- 
rapy according to axillary node status. However, 
although most patients with DCIS-Mi receive 
postoperative chemotherapy in China, there is 
insufficient evidence indicating that those pa- 
tients obtain any benefit from adjuvant chemo-
therapy. Therefore, part of DCIS-Mi patients 
may receive overtreatment of chemotherapy. 

In this study, we assessed the clinicopathologic 
characteristics and long-term outcomes of 
DCIS-Mi patients with different clinical treat-
ment regimens, and tried to identify prognostic 
factors as well as optimized regimens for cer-
tain subgroups of patients.

Materials and methods

Patient selection

Patients, who were diagnosed with breast can-
cer from 1997 to 2014 in the West China 
Hospital and the Fourth Hospital of Hebei 
Medical University, were retrospectively revi- 
ewed. Women with histologically confirmed 
pure DCIS, DCIS-Mi, and IDC-T1 were eligible 
for recruitment. Treatment with surgery to neg-
ative margins (confirmed by pathologists) was 
required. A total of 869 patients who had com-
plete clinical and pathological data were select-
ed. All diagnoses were confirmed by two pathol-
ogists in the Department of Pathology at West 
China Hospital. Pure DCIS was classified as a 
neoplastic proliferation of epithelial cells con-
fined to the mammary ductal-lobular system in 
accordance with the World Health Organization 
Classification of Tumors. DCIS-Mi was defined 
as DCIS with no invasive focus measuring >1 
mm in accordance with the 7th Edition of the 
AJCC Cancer Staging Manual [1]. Each invasive 
focus was measured individually, and the sizes 
of the foci in tumors with multiple foci of micro-
invasion were not added together. IDC-T1 was 
defined as IDC with a tumor size ≤2 cm and no 
distant metastasis (T1M0). The final study sam-
ple included 280 cases of pure DCIS, 242 
cases of DCIS-Mi, and 347 cases of IDC-T1. All 
patients provided written informed consent.

Clinical and pathological variables

The estrogen receptor (ER), progesterone re- 
ceptor (PR), human epidermal growth factor 

receptor 2 (HER2/neu), and Ki-67 protein ex- 
pression levels in both the in situ and invasive 
components were detected by immunohisto-
chemistry (IHC). ER and PR expression were 
reported as positive if ≥1% of nuclei were 
stained and negative if <1% of tumor cells were 
stained. HER-2 expression was reported as 
positive if the IHC score was 3+ or positive fluo-
rescence was detected using in situ hybridiza-
tion (FISH). Cases with IHC scores of 0, 1+ or 2+ 
or without positive FISH were reported as nega-
tive. The Ki-67 index was computed as the pro-
portion of cells with positive nuclear staining 
among at least 100 tumor cells examined in 
the surrounding area. Microinvasion was not 
always present on the deeper tissue sections 
used for the IHC studies. In these cases, the 
receptor profile for the in situ component alo- 
ne was reported. 

Surgery was coded as breast-conserving or 
mastectomy. Adjuvant therapy (chemotherapy, 
radiotherapy, endocrine therapy and targeted 
therapy) was coded as ever or never.

Follow-up and statistical analysis

Follow-up information and the survival status 
were obtained from the outpatient medical 
records of the patients and/or phone calls. The 
primary end point was disease-free survival 
(DFS), defined as the time from the date of diag-
nosis to the first documented recurrence of 
breast cancer. Breast cancer recurrence was 
categorized as locoregional disease (tumor in 
the breast or ipsilateral supraclavicular, subc- 
lavicular, internal mammary, or axillary nodes)  
or distant metastases. A secondary end point  
was breast cancer specific survival, defined as 
the time from the date of diagnosis to death of 
breast cancer.

Pearson’s Chi-squared test (or Fisher’s exact 
test when necessary) was used to compare the 
distribution of the clinical and pathological  
features between subgroups. DFS and breast 
cancer specific survival were estimated using 
Kaplan-Meier analysis, and the survival cur- 
ves were compared using the log-rank test. 
Univariate and multivariate Cox regression 
analyses with stepwise selection were used to 
estimate the hazard ratios (HRs), 95% confi-
dence intervals (CIs), and effects of clinical and 
pathological variables. 
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To estimate the impact of chemotherapy on 
DFS for DCIS-Mi patients, we included patients 
treated with mastectomy alone or with mastec-
tomy and adjuvant chemotherapy. Propensity 
score matching (PSM) was used to ensure that 
the clinicopathological features of the two sub-
groups of patients matched (i.e., tumor size). 
Then, we performed a Kaplan-Meier analysis to 
examine the DFS of these two subgroups.

All statistical tests were two-sided, and p val-
ues <0.05 were considered significant. The 

SPSS 22.0 for Windows (SPSS Inc., Chicago, IL, 
USA) was used for all analyses.

Results

Clinical and pathological characteristics

Of 869 patients in this study, 280 were diag-
nosed as pure DCIS, 242 as DCIS-Mi, and 347 
as IDC-T1. The baseline clinical and patholo- 
gical features and the treatments between  
subgroups are shown in Table 1. The mean age 

Table 1. Baseline characteristics of all patients

Characteristics
DCIS DCIS-Mi IDC-T1

p-value
N=280 (%) N=242 (%) N=347 (%)

Age (yrs.) 0.95
    Age <50 168 (60.0) 143 (59.1) 204 (58.8) 0.83 (DCIS vs. DCIS-Mi)
    Age ≥50 112 (40.0) 99 (40.9) 143 (41.2) 0.942 (DCIS-Mi vs. IDC-T1)
Breast surgery <0.001*

    Breast-conserving 33 (11.8) 26 (10.7) 13 (3.7) 0.71 (DCIS vs. DCIS-Mi)
    Mastectomy 247 (88.2) 216 (89.3) 334 (96.3) 0.001* (DCIS-Mi vs. IDC-T1)
Tumor size (cm)
    T≤2 146 (52.1) 107 (44.2) 347 (100) 0.02* (DCIS vs. DCIS-Mi)
    2<T≤5 122 (43.6) 111 (45.9) -
    T>5 12 (4.3) 24 (9.9) -
Nuclear grade <0.001*

    Low 21 (7.5) 15 (6.2) 25 (7.2) <0.001* (DCIS vs. DCIS-Mi)
    Mid 126 (45.0) 64 (26.4) 137 (39.5) 0.002* (DCIS-Mi vs. IDC-T1)
    High 133 (47.5) 163 (67.4) 185 (53.3)
Necrosis
    Yes 143 (51.1) 132 (54.5) - 0.43 (DCIS vs. DCIS-Mi)
    No 137 (48.9) 110 (45.5) -
Lymph node status <0.001* (DCIS-Mi vs. IDC-T1)
    Negative 280 (100) 222 (91.7) 200 (57.6)
    Positive - 20 (8.3) 147 (42.4)
ER status <0.001*

    Negative 84 (30.0) 125 (51.7) 86 (24.8) <0.001* (DCIS vs. DCIS-Mi)
    Positive 196 (70.0) 117 (48.3) 261 (75.2) <0.001* (DCIS-Mi vs. IDC-T1)
PR status <0.001*

    Negative 108 (38.6) 130 (53.7) 108 (31.1) 0.001* (DCIS vs. DCIS-Mi)
    Positive 172 (61.4) 112 (46.3) 239 (68.9) <0.001* (DCIS-Mi vs. IDC-T1)
HER2 status <0.001*

    0, 1+ 137 (48.9) 84 (34.7) 265 (76.4) 0.001* (DCIS vs. DCIS-Mi)
    2+ 60 (21.4) 49 (20.2) 39 (11.2) <0.001* (DCIS-Mi vs. IDC-T1)
    3+ 83 (29.6) 109 (45.0) 43 (12.4)
Ki-67 index 0.001*

    Ki-67 ≤14 109 (38.9) 108 (44.6) 104 (30.0) 0.19 (DCIS vs. DCIS-Mi)
    Ki-67 >14 172 (61.1) 134 (55.4) 243 (70.0) <0.001* (DCIS-Mi vs. IDC-T1)
DCIS, pure ductal carcinoma in situ; DCIS-Mi, ductal carcinoma in situ with microinvasion; IDC-T1, invasive breast cancer 
(T1M0); ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor 2. *Statistically 
significant.
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at the initial diagnosis was 49 (range 18-84)  
years old (yr.) for DCIS, 49.3 (range 26-89) yr. 
for DCIS-Mi, and 48.91 (range 29-80) yr. for 
IDC-T1.

In our study, patients with DCIS-Mi tumors were 
more likely to receive a breast-conserving sur-
gery than patients with IDC-T1 (89.3% for DCIS-
Mi, 96.3% for IDC-T1, P=0.001, Table 1). 

Patients in the DCIS-Mi cohort had larger tumor 
sizes and more high-grade nuclei than patients 
in the DCIS cohort (9.9% vs. 4.3%, P=0.02 and 
67.4% vs. 47.5%, P<0.001, Table 1). Patients 
with DCIS-Mi were more likely to have necrosis 
than patients with pure DCIS (54.5% for DCIS-
Mi, 51.1% for DCIS), but the differences were 
not significant. There was a trend toward 
patients with IDC-T1 having more frequent axil-
lary lymph node involvement (42.4% vs. 8.3%, 
P<0.001, Table 1) than patients with DCIS-Mi. 

The proportions of ER and PR positivity in DCIS-
Mi were 48.3% and 46.3%, respectively, which 
were slightly lower than the proportions in the 
pure DCIS and IDC-T1. Notably, the DCIS-Mi 
tumors tended to exhibit the highest proportion 

Disease free survival and breast cancer spe-
cific survival

A total of 64 DFS events occurred over a me- 
dian follow-up of 109 months (range 6-205 
months). The 5-year DFS of patients with pure 
DCIS, DCIS-Mi, and IDC-T1 was 100%, 96.89% 
and 87.86%, respectively (P<0.001, Figure 1A). 
Patients with DCIS-Mi had worse DFS than  
the DCIS patients (P=0.027) but better survi- 
val than the IDC-T1 patients (P=0.002, Figure 
1A). In the DCIS-Mi cohort, 17 DFS events 
occurred during follow-up, including 3 ipsilater-
al recurrences (all for breast-conserving) and 
14 cases of distant metastasis (9 lung, 2 bone 
and 3 liver). Of the patients who experienced 
ipsilateral recurrence or metastasis, 13 had 
received chemotherapy. Regarding the breast 
cancer specific survival, 5 breast cancer-relat-
ed deaths occurred among the DCIS-Mi pa- 
tients, and the 5-year survival was compar- 
able across all three groups (100% for DCIS, 
99.32% for DCIS-Mi and 95.42% for IDC-T1, 
P=0.001, Figure 1B).

To identify independent prognostic factors for 
DFS in the DCIS-Mi patients, both univariate 

Table 2. Comparison of DCIS-Mi patients by treatments received

Therapeutic schemes
DCIS-Mi 

N=242 (%)
Breast-conserving 7 (2.9)
Breast-conserving + Radiotherapy 1 (0.4)
Breast-conserving + Chemotherapy 13 (5.4)
Breast-conserving + Radiotherapy + Chemotherapy 5 (2.1)
Mastectomy 68 (28.1)
Mastectomy + Radiotherapy 1 (0.4)
Mastectomy + Chemotherapy 131 (54.1)
Mastectomy + Radiotherapy + Chemotherapy 16 (6.6)
DCIS-Mi, ductal carcinoma in situ with microinvasion.

of HER2 positivity (29.6% for 
DCIS, 45.0% for DCIS-Mi and 
12.4% for IDC-T1, P<0.001, 
Table 1). Additionally, the Ki- 
67 index was higher in IDC- 
T1 than in pure DCIS or 
DCIS-Mi.

Based on the treatment strat-
egy, the decision to adminis-
ter adjuvant endocrine the- 
rapy (tamoxifen and/or an 
aromatase inhibitor) was ma- 
de by medical oncologists 
based on the ER and PR 
expression levels. A total of 
75 patients in the DCIS-Mi 
group were treated with sur-
gery alone (7 for breast-con-
serving and 68 for mastecto-
my, Table 2). A large propor- 
tion of patients with micro-
invasion preferred to choose 
adjuvant therapy after sur-
gery. Regarding adjuvant tr- 
eatment, 131 (54.1%) pati- 
ents received post-mastecto-
my chemotherapy. 

Figure 1. Long term prognosis of DCIS-Mi. A. DFS of different subgroups (log-
rank P<0.0001). B. Breast cancer specific survival of different subgroups 
(log-rank P=0.001).
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and multivariate analyses were conducted. In 
the univariate model, a large tumor size (P< 

0.001, HR=19.19, 95% CI 6.50-56.64, Table 3; 
Figure 2), lymph node involvement (P=0.04, 

Table 3. Univariate and Multivariate prognostic analysis of DFS for DCIS-Mi patients

Characteristics
Univariate

P-value
Multivariate

P-value
HR (95% CI) HR (95% CI)

Age (yrs.) 0.74
    Age <50 1 [Reference]
    Age ≥50 0.84 (0.31-2.29)
Tumor size (cm) <0.001* <0.001*

    T≤5 1 [Reference] 1 [Reference]
    T>5 19.19 (6.50-56.64) 18.31 (5.53-60.65)
Lymph node status 0.04* 0.18
    Positive 3.67 (1.04-12.96) 1.79 (0.60-15.82)
    Negative 1 [Reference] 1 [Reference]
Nuclear grade 0.19
    Low-mid 1 [Reference]
    High 2.01 (0.71-5.69)
Necrosis 0.08
    Yes 3.96 (1.26-12.42)
    No 1 [Reference]
ER status 0.46
    Positive 0.66 (0.24-1.82)
    Negative 1 [Reference]
PR status 0.61
    Positive 1.30 (0.48-3.49)
    Negative 1 [Reference]
HER2 status 0.27
    Positive 0.53 (0.17-1.65)
    Negative 1 [Reference]
Ki-67 index 0.85
    Ki-67 ≤14 1 [Reference]
    Ki-67 >14 0.91 (0.33-2.47)
Chemotherapy 0.75
    No 1 [Reference]
    Yes 0.83 (0.27-2.59)
Radiotherapy 0.005* 0.86
    No 1 [Reference] 1 [Reference]
    Yes 4.68 (1.61-13.63) 1.13 (0.27-4.77)
Endocrine therapy 0.82
    No 1 [Reference]
    Yes 0.89 (0.33-2.38)
Targeted therapy (Trastuzamab) 0.84
    No 1 [Reference]
    Yes 1.24 (0.16-9.40)
Therapeutic schemes
    Mastectomy 1 [Reference] 0.63
    Mastectomy + Chemotherapy 1.50 (0.29-7.87)
DCIS-Mi, ductal carcinoma in situ with microinvasion; ER, estrogen receptor; PR, progesterone receptor; HER2, human epider-
mal growth factor receptor 2; DFS, disease free survival. *Statistically significant.
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HR=3.67, 95% CI 1.04-12.96) and radiothe- 
rapy (P=0.005, HR=4.68, 95% CI 1.61-13.63) 
were significantly associated with worse DFS. 
Other clinicopathological characteristics, inc- 
luding necrosis, the ER, PR, and HER2 status-
es, the Ki-67 index, and the nuclear grade, had 
no significant association with the recurrence 
or metastasis of DCIS-Mi (Table 3). Tumor size, 
lymph node status, and radiotherapy were 
included in the multivariate analysis. Only the 
tumor size was an independent prognostic  
factor for worse DFS (P<0.001, HR=18.31,  
95% CI 5.53-60.65). 

To elucidate the natural history of DCIS-Mi, we 
excluded patients treated with chemotherapy, 
radiation therapy and targeted therapy and re-
conducted the survival analysis. In the rema- 
ining 65 patients, we did not find any clinic- 
al characteristics associated with worse DFS 
(Supplementary Table 1).

Additionally, tumor size (P=0.003, HR=15.63, 
95% CI 2.53-96.60, Table 4), lymph node 
involvement (P=0.01, HR=10.32, 95% CI 1.71-
62.32) and radiotherapy (P=0.007, HR=11.99, 
95% CI 1.99-72.10) were important risk factors 
for death from breast cancer following a DCIS-
Mi diagnosis. Tumor size, lymph node status, 
and radiotherapy were included in the multiva- 
riate analysis. Only the tumor size was an inde-
pendent prognostic factor for breast cancer 
specific survival (P=0.02, HR=10.88, 95% CI 
1.46-81.1).

Chemotherapy effect

As shown in Table 3, we found that patients 
with DCIS-Mi did not benefit from chemoth- 

erapy treatment after mastectomy (P=0.63, 
HR=1.50, 95% CI 0.29-7.87). To avoid interfer-
ence from other factors, we only included 
patients treated with mastectomy alone or  
with mastectomy plus adjuvant chemotherapy 
to explore the effect of chemotherapy.

In the 242 DCIS-Mi cases, 68 patients (28.1%) 
underwent mastectomy alone, and 131 (54.1%) 
patients underwent mastectomy followed by 
adjuvant chemotherapy. The two subgroups dif-
fered in age, lymph node status and PR status 
(Supplementary Table 2). We used Propensity 
score matching (PSM) to match these features 
and eliminate potential discrepancies due to 
these factors. The survival results showed that 
the risk of ipsilateral recurrence or metastasis 
for patients receiving mastectomy followed by 
chemotherapy was not lower than the risk for 
the patients receiving treatment with mastec-
tomy alone (P=0.67, Figure 3).

Discussion

Early data indicated that patients with microin-
vasive carcinomas often had a favorable prog-
nosis. However, due to the paucity and the non-
uniformity of clinical outcome data for DCIS-Mi, 
whether this special type of breast cancer rep-
resents a distinct morphological entity with its 
own biological features and clinical behavior 
distinct from those of DCIS and IDC remains 
unclear. To the best of our knowledge, this 
study is the largest series reported with the lon-
gest median follow-up time (109 months) in 
China. Previous studies have reported conflict-
ing results regarding the survival outcomes of 
DCIS-Mi patients. Some studies indicated simi-
lar survival for DCIS and DCIS-Mi patients, 
whereas others did not (Table 5) [6-8, 10, 11]. 
With a relatively large sample size, our study 
indicated that DCIS-Mi exhibited more aggres-
sive biology than DCIS.

Compared with DCIS, DCIS-Mi was associated 
with a larger tumor size, higher nuclear grade, 
and more necrosis. Approximately half of the 
DCIS-Mi tumors were ER- and/or PR-positive, 
which was similar to the findings in other stud-
ies [4, 7, 11]. In pure DCIS, the proportions of 
ER-positive and PR-positive tumors were 70.0% 
and 61.4%, respectively, which were slightly 
higher than the proportion in DCIS-Mi. Notably, 
HER2 overexpression was significantly more 
frequent in DCIS-Mi (45.0%) than in DCIS 
(29.6%) and IDC-T1 (12.4%). Additionally, the 

Figure 2. DFS of DCIS-Mi by tumor size (log-rank 
P<0.0001).



Long term prognosis of ductal carcinoma in situ with microinvasion

2671 Int J Clin Exp Pathol 2018;11(5):2665-2674

Ki-67 index was higher in IDC-T1 than in DCIS-
Mi and DCIS. In our analysis, we found that 
8.3% of patients with DCIS-Mi had metastases 

to the axillary lymph nodes. A similar frequency 
of lymph node metastasis was reported in a 
meta-analysis of sentinel lymph node biopsies 

Table 4. Univariate and Multivariate prognostic analysis of breast cancer specific survival for all DCIS-
Mi patients 

Characteristics
Univariate

P-value
Multivariate

P-value
HR (95% CI) HR (95% CI)

Age (yrs.) 0.28
    Age <50 1 [Reference]
    Age ≥50 0.30 (0.03-2.66)
Tumor size (cm) 0.003* 0.02* 
    T≤5 1 [Reference] 1 [Reference]
    T>5 15.63 (2.53-96.60) 10.88 (1.46-81.1)
Lymph node status 0.01* 0.318
    Positive 10.32 (1.71-62.32) 3.33 (0.31-35.43)
    Negative 1 [Reference] 1 [Reference]
Nuclear grade 0.22
    Low-Mid 1 [Reference]
    High 4.01 (0.44-36.25)
Necrosis 0.29
    Yes 2.79 (0.43-18.28)
    No 1 [Reference]
ER status 0.62
    Positive 1.57 (0.26-9.43)
    Negative 1 [Reference]
PR status 0.22
    Positive 3.91 (0.44-35.06)
    Negative 1 [Reference]
HER2 status 0.42
    Positive 0.40 (0.05-3.62)
    Negative 1 [Reference]
Ki-67 index 0.50
    Ki-67 ≤14 1 [Reference]
    Ki-67 >14 1.86 (0.3-11.55)
Chemotherapy 0.310
    No 1 [Reference]
    Yes 0.40 (0.07-2.38)
Radiotherapy 0.007* 0.25
    No 1 [Reference] 1 [Reference]
    Yes 11.99 (1.99-72.10) 4.0 (0.38-42.595)
Endocrine therapy 0.72
    No 1 [Reference]
    Yes 1.39 (0.23-8.33)
Therapeutic schemes
    Mastectomy - (2 cases)
    Mastectomy + Chemotherapy -
DCIS-Mi, ductal carcinoma in situ with microinvasion; ER, estrogen receptor; PR, progesterone receptor; HER2, human epider-
mal growth factor receptor 2. *Statistically significant.
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in patients with DCIS-Mi [12]. According to 
these data, DCIS-Mi has more aggressive path-
ological factors than DCIS. This phenomenon 
suggests the natural history of cancer cell pro-
gression from DCIS to DCIS-Mi and finally to 
IDC. This progression also observed at the 
genetic level: genomic alterations synchronous 
DCIS genomes were closer to IDC than pure 
DCIS [13].

The AJCC staging system suggests that pathol-
ogists should attempt to quantify the size of 
lesions in DCIS-Mi. We found that patients with 
large tumors had worse survival and that tumor 
size was the most important risk factor for 
recurrence or distant metastasis in DCIS-Mi. 
Other clinical, pathological and immunohisto-
chemical features, such as the nuclear grade 
and ER, PR and HER2 statuses, were not signifi-
cantly associated with recurrence or distant 
metastasis in DCIS-Mi, which was similar to a 
report by Shatat L et al. [14]. However, Fang Yan 
et al. found that patients with HER2-positive 
DCIS-Mi had worse survival [8]. In our study, 
HER2 overexpression, which was highly preva-
lent, was not significantly associated with 
recurrence or distant metastasis.

The role of axillary staging in DCIS-Mi remains 
poorly defined, with the frequency of axillary 
metastases ranging from 0% to 11% [14-17]. 
We found an association with recurrence and 
nodal metastasis in our series, although this 
factor was not an independent prognostic fac-
tor. In our data, patients with IDC-T1, with much 
more axillary metastases, had a worse progno-
sis than DCIS-Mi. Although lymph node metas-
tasis may be uncommon in DCIS-Mi patients, it 

may have an important impact on patient 
outcomes.

In clinical practice, doctors in China usually 
suggest the patients with DCIS-Mi to adopt the 
lumpectomy according to The National Com- 
prehensive Cancer Network Guidelines® for 
breast cancer (V2.2017). However, most pati- 
ents in China prefer to mastectomy rather than 
lumpectomy, because they think mastectomy is 
much safer for them to avoid local recurrence 
or metastasis. Doctors gave greater weight to 
patients’ wishes in a more formal sense than 
ever before. Also, the guideline suggested that 
patients with microinvasive cancer should be 
considered for adjuvant chemotherapy accord-
ing to the hormone receptor, HER2 and lymph 
node statuses. The therapeutic schemes for 
DCIS-Mi were similar to those for early-stage 
invasive breast cancer. In China, in accordance 
with the guideline, comprehensive consider-
ation of the size of the tumor, necrosis or not, 
patient’s physical condition and other factors, 
the most effective treatment of microinvasive 
cancer is the combination of surgical treatment 
combined with radiotherapy and chemotherapy 
[18, 19]. Yong C [19] pointed out that the effect 
of conventional chemotherapy after resection 
of early breast cancer was better, and the 
5-year survival rate of breast cancer patients 
after surgical excision is 60%. To date, no stan-
dard recommendation for the application of 
chemotherapy and targeted therapy is avail-
able for DCIS-Mi patients specifically. The use 
of chemotherapy and trastuzumab increased 
among patients with DCIS-Mi after the report of 
a pivotal trial of trastuzumab in patients with 
small, node-negative, HER2-positive breast 
cancer [20]. Our data showed that approxi-
mately 68.2% DCIS-Mi patients received adju-
vant chemotherapy. However, questions remain 
concerning whether chemotherapy is beneficial 
for the patients or represents overtreatment.

To investigate whether post-mastectomy che-
motherapy was more beneficial for patients 
with DCIS-Mi, we matched the clinical and path-
ological features of two subgroups of patients 
who underwent mastectomy alone or mastec-
tomy followed by adjuvant chemotherapy. In 
this analysis, post-mastectomy chemotherapy 
did not extend the duration of DFS. Therefore, 
we suspected that post-mastectomy chemoth- 
erapy was not necessary for DCIS-Mi patients. 
Moreover, we conducted a survival analysis  

Figure 3. DFS of two different treatments (mastec-
tomy alone and mastectomy + chemotherapy) for 
DCIS-Mi (log-rank P=0.67).
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of patients who did not receive any adjuvant 
therapy (chemotherapy, radiation therapy or 
trastuzumab) and did not identify any clinical 
characteristics associated with worse DFS. 
With the development of genomics, more gui- 
delines recommend the use of 21-gene On- 
cotype Dx® to predict benefits from chemother-
apy for invasive breast cancer. Other features 
of tumor progression and the genetic profile 
may be helpful in predicting the prognosis of 
DCIS-Mi patients and guiding treatment.

In our cohort, the mortality rate from breast 
cancer in women with DCIS-Mi is low. Five 
patients died of breast cancer over a median 
follow-up of 109 months (range 6-205 months). 
Therefore, a study following a large cohort for 
an extended period is necessary to generate  
a precise estimate of mortality (death from 
breast cancer after DCIS-Mi is too rare to use 
as an end point in randomized clinical trials).

Conclusions

This study featured long-term follow-up with a 
large sample size and matched control popula-
tions including patients with DCIS and IDC-T1 to 
delineate the clinical behavior of DCIS-Mi.

To our knowledge, this is the largest follow-up 
cohort study on Chinese DCIS-Mi patients. Our 
data suggest that DCIS-Mi exhibits worse cli- 
nical outcome than pure DCIS but better than 
that of IDC-T1. Tumor size was an independent 
prognostic factor. Post-mastectomy chemo-
therapy did not help for increasing DFS for the 
DCIS-Mi patients. Development of a better 
algorithm to identify a “chemotherapy benefi-
cial” subgroup for chemotherapy may need  
to increase the overall survival for DCIS-Mi 
patients.

Disclosure of conflict of interest

None.

Address correspondence to: Feng Ye, Laboratory of 
Pathology, West China Hospital, Sichuan University, 
Guo Xue Xiang 37 Hao, Chengdu 610041, Sichuan 
Province, China. Tel: +86-189-8060-8800; Fax: 
+86-28-8542-2698; E-mail: fengye@scu.edu.cn

References

[1] Edge SB and Compton CC. The American joint 
committee on cancer: the 7th edition of the 
AJCC cancer staging manual and the future of 
TNM. Ann Surg Oncol 2010; 17: 1471-1474.

[2] Bianchi S and Vezzosi V. Microinvasive carci-
noma of the breast. Pathol Oncol Res 2008; 
14: 105-111.

[3] Singletary SE, Allred C, Ashley P, Bassett LW, 
Berry D, Bland KI, Borgen PI, Clark G, Edge SB, 
Hayes DF, Hughes LL, Hutter RV, Morrow M, 
Page DL, Recht A, Theriault RL, Thor A, Weaver 
DL, Wieand HS and Greene FL. Revision of the 
American joint committee on cancer staging 
system for breast cancer. J Clin Oncol 2002; 
20: 3628-3636.

[4] Wang L, Zhang W, Lyu S, Liu X, Zhang T, Liu S, 
Qin Y, Tian X and Niu Y. Clinicopathologic char-
acteristics and molecular subtypes of microin-
vasive carcinoma of the breast. Tumour Biol 
2015; 36: 2241-2248.

[5] Fan L, Zheng Y, Yu KD, Liu GY, Wu J, Lu JS, Shen 
KW, Shen ZZ and Shao ZM. Breast cancer in a 
transitional society over 18 years: trends and 
present status in Shanghai, China. Breast Can-
cer Res Treat 2009; 117: 409-416.

[6] Parikh RR, Haffty BG, Lannin D and Moran MS. 
Ductal carcinoma in situ with microinvasion: 
prognostic implications, long-term outcomes, 
and role of axillary evaluation. Int J Radiat On-
col Biol Phys 2012; 82: 7-13.

[7] Margalit DN, Sreedhara M, Chen YH, Catalano 
PJ, Nguyen PL, Golshan M, Overmoyer BA, Har-
ris JR and Brock JE. Microinvasive breast can-
cer: ER, PR, and HER-2/neu status and clinical 
outcomes after breast-conserving therapy or 
mastectomy. Ann Surg Oncol 2013; 20: 811-
818.

[8] Fang Y, Wu J, Wang W, Fei X, Zong Y, Chen X, 
Huang O, He J, Chen W, Li Y, Shen K and Zhu L. 

Table 5. Published studies of clinical outcome of DCIS-Mi using the AJCC definition of microinvasion†

Study Institution No. of DCIS-
Mi patients

Median  
follow-up DFS rate 0S rate

Fang Y, 2016 [8] Shanghai Jiaotong University School of Medicine 84 31 mo. 3-year 89.5% 3-year 100%

Matsen CB, 2014 [10] Memorial Sloan Kettering Cancer Center 414 59 mo. 5-year 95.9% 5-year 98.3%

Margalit DN, 2013 [7] Harvard 83 76 mo. 5-year 90.7% -

Parikh RR, 2012 [6] Yale 72 107 mo. 10-year 90.7% 95.7%

Vieira CC, 2010 [11] New York University 21 36 mo. (mean) 100% 100%
DCIS-Mi, ductal carcinoma in situ with microinvasion; DFS, disease free survival; OS, overall survival. †AJCC 7th edition, invasive carcinoma no larger than 1 mm.

mailto:fengye@scu.edu.cn


Long term prognosis of ductal carcinoma in situ with microinvasion

2674 Int J Clin Exp Pathol 2018;11(5):2665-2674

Biologic behavior and long-term outcomes of 
breast ductal carcinoma in situ with microinva-
sion. Oncotarget 2016; 7: 64182-64190.

[9] Yu KD, Wu LM, Liu GY, Wu J, Di GH, Shen ZZ 
and Shao ZM. Different distribution of breast 
cancer subtypes in breast ductal carcinoma in 
situ (DCIS), DCIS with microinvasion, and DCIS 
with invasion component. Ann Surg Oncol 
2011; 18: 1342-1348.

[10] Matsen CB, Hirsch A, Eaton A, Stempel M, 
Heerdt A, Van Zee KJ, Cody HS 3rd, Morrow M 
and Plitas G. Extent of microinvasion in ductal 
carcinoma in situ is not associated with senti-
nel lymph node metastases. Ann Surg Oncol 
2014; 21: 3330-3335.

[11] Vieira CC, Mercado CL, Cangiarella JF, Moy L, 
Toth HK and Guth AA. Microinvasive ductal car-
cinoma in situ: clinical presentation, imaging 
features, pathologic findings, and outcome. 
Eur J Radiol 2010; 73: 102-107.

[12] Gojon H, Fawunmi D and Valachis A. Sentinel 
lymph node biopsy in patients with microinva-
sive breast cancer: a systematic review and 
meta-analysis. Eur J Surg Oncol 2014; 40: 
5-11.

[13] Kim SY, Jung SH, Kim MS, Baek IP, Lee SH, Kim 
TM, Chung YJ and Lee SH. Genomic differenc-
es between pure ductal carcinoma in situ and 
synchronous ductal carcinoma in situ with in-
vasive breast cancer. Oncotarget 2015; 6: 
7597-7607.

[14] Shatat L, Gloyeske N, Madan R, O’Neil M, Taw-
fik O and Fan F. Microinvasive breast carcino-
ma carries an excellent prognosis regardless 
of the tumor characteristics. Hum Pathol 
2013; 44: 2684-2689.

[15] Katz A, Gage I, Evans S, Shaffer M, Fleury T, 
Smith FP, Flax R, Drogula C, Petrucci P and 
Magnant C. Sentinel lymph node positivity of 
patients with ductal carcinoma in situ or micro-
invasive breast cancer. Am J Surg 2006; 191: 
761-766.

[16] Guth AA, Mercado C, Roses DF, Darvishian F, 
Singh B and Cangiarella JF. Microinvasive 
breast cancer and the role of sentinel node bi-
opsy: an institutional experience and review of 
the literature. Breast J 2008; 14: 335-339.

[17] Kapoor NS, Shamonki J, Sim MS, Chung CT 
and Giuliano AE. Impact of multifocality and 
lymph node metastasis on the prognosis and 
management of microinvasive breast cancer. 
Ann Surg Oncol 2013; 20: 2576-2581.

[18] Xiubo L, Yang Z and Gang X. Clinical experience 
of combined chemotherapy in the treatment of 
breast cancer. Guide of China Med 2012; 10: 
182-183.

[19] Yong C. Observation of the clinical effect of 
early breast cancer. China Mod Med 2011; 18: 
98-99.

[20] McArthur HL, Mahoney KM, Morris PG, Patil S, 
Jacks LM, Howard J, Norton L and Hudis CA. 
Adjuvant trastuzumab with chemotherapy is 
effective in women with small, node-negative, 
HER2-positive breast cancer. Cancer 2011; 
117: 5461-5468.



Long term prognosis of ductal carcinoma in situ with microinvasion

1 

Supplementary Table 1. Univariate prognostic 
analysis of DFS for adjuvant therapy-naïve DCIS-
Mi patients

Characteristics
Univariate

P-value
HR (95% CI)

Age (yrs.) 0.23
    Age <50 1 [Reference]
    Age ≥50 1.75 (0.18-17.07)
Tumor size (cm) 0.24
    T≤5 1 [Reference]
    T>5 4.31 (0.38-48.46)
Lymph node status (1 case)
    Positive -
    Negative -
Nuclear grade 0.62
    Low-Mid 1 [Reference]
    High 1.92 (0.15-24.88)
Necrosis 0.36
    Yes 3.36 (0.24-51.49)
    No 1 [Reference]
ER status 0.14
    Positive 0.18 (0.02-1.78)
    Negative 1 [Reference]
PR status 0.19
    Positive 0.19 (0.02-2.32)
    Negative 1 [Reference]
HER2 status 0.64
    Positive 1.78 (0.16-20.21)
    Negative 1 [Reference]
Ki-67 index 0.93
    Ki-67 ≤14 1 [Reference]
    Ki-67 >14 1.1 (0.14-8.61)
Breast surgery 0.10
    Mastectomy 0.17 (0.02-1.41)
    Breast-conserving 1 [Reference]
DCIS-Mi, Ductal carcinoma in situ with microinvasion; ER, 
Estrogen receptor; PR, Progesterone receptor; HER2, Hu-
man epidermal growth factor receptor 2; DFS, Disease-free 
survival.  
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Supplementary Table 2. Comparison of clinicopathologi-
cal characteristics from two subgroups of DCIS-Mi

Characteristics
Mastectomy Mastectomy + 

chemotherapy P-value
N=68 (%) N=131 (%)

Age (yrs.) 0.004*

    Age <50 28 (41.2) 82 (62.6)
    Age ≥50 40 (58.8) 49 (37.4)
Tumor size (cm) 0.5
    T≤2 27 (39.7) 63 (48.1)
    2<T≤5 34 (50.0) 58 (44.3)
    T>5 7 (10.3) 10 (7.6)
Nuclear grade 0.086
    Low 1 (1.5) 13 (9.9)
    Mid 18 (26.5) 31 (23.7)
    High 49 (72.1) 87 (66.4)
Necrosis 0.598
    Yes 39 (57.4) 70 (53.4)
    No 29 (42.6) 61 (46.6)
Lymph node status 0.019*

    Negative 68 (100) 121 (92.4)
    Positive 0 10 (7.6)
ER status 0.144
    Negative 31 (45.6) 74 (56.5)
    Positive 37 (54.4) 57 (43.5)
PR status 0.023*

    Negative 30 (44.1) 80 (61.1)
    Positive 38 (55.9) 51 (38.9)
HER2 status 0.19
    0, 1+ 24 (35.3) 40 (30.5)
    2+ 18 (26.5) 24 (18.3)
    3+ 26 (38.2) 67 (51.1)
Ki-67 index 0.989
    Ki-67 ≤14 29 (42.6) 56 (42.7)
    Ki-67 >14 39 (57.4) 75 (57.3)
DCIS-Mi, Ductal carcinoma in situ with microinvasion; ER, Estrogen 
receptor; PR, Progesterone receptor; HER2, Human epidermal growth 
factor receptor 2. *Statistically significant. 


