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Predictive factors of invasion in ductal carcinoma in situ 
diagnosed by core-needle biopsy
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Abstract

Objective: To identify clinical, radiological, and histopathological characteristics that could be predictive factors of microinvasive/
invasive breast carcinoma in patients with diagnosis of ductal carcinoma in situ (DCIS) by core-needle biopsy. Material  
and methods: This is a retrospective study conducted from 2006-2017, which included women ≥18 years of age with initial 
DCIS, and who were treated with surgery. Final diagnosis was divided in DCIS and microinvasive/invasive carcinoma. Results: 
334  patients were included: 193  (57.8%) with DCIS and 141  (42.2%) with microinvasive/invasive carcinoma (microinvasive 
5.1%, invasive 37.1%). Lymph node metastasis occurred in 16.3%. Differences between DCIS and microinvasive/invasive 
groups included the presence of palpable nodule (36.7% vs. 63.2%), radiological nodule (29% vs. 51%), bigger radiological-
tumor size (1.2 cm vs. 1.7 cm), and larger microcalcification extension (2.5 cm vs. 3.1 cm), all of these variables p ≤0.05. 
Hormonal receptors and HER2 expression were similar. After logistic regression analysis, predictive factor of invasion was the 
presence of palpable nodule (OR = 4.072, 95%CI = 2.520-6.582, p < 0.001) and radiological multicentric disease (OR = 1.677, 
95%CI = 1.036-2.716, p = 0.035). Conclusions: In patients with DCIS, palpable nodule, and radiological multicentric disease, 
upgrade to microinvasive/invasive is high, and sentinel lymph node is recommended.

Keywords: Ductal carcinoma in situ. Predictive factors. Microinvasive carcinoma.

Resumen

Objetivo: Identificar características clínicas, radiológicas e histopatológicas como factores predictivos de carcinoma mamario 
microinvasor/invasor en pacientes con Carcinoma Ductal In Situ (CDIS) diagnosticado mediante aguja de corte. Material  
y métodos: Estudio retrospectivo de 2006-2017, en mujeres ≥18 años con CDIS diagnosticado con aguja de corte y tratadas 
con cirugía. Los diagnósticos finales fueron CDIS y carcinoma microinvasor/invasor. Resultados: Se incluyeron 334 pacientes, 
193 (57.8%) con CDIS y 141 (42.2%) con carcinoma microinvasor/invasor (microinvasor 5.1%, invasor 37.1%). Hubo 16.3% 
casos con afección ganglionar. Las diferencias entre el grupo de CDIS y carcinoma microinvasor/invasor fue la presencia de 
tumor palpable (36.7% vs. 63.2%), nódulo visto por imagen (29% vs. 51%), tumores más grandes (1.2  cm vs. 1.7  cm),  
y mayor extensión de microcalcificaciones (2.5 cm vs. 3.1 cm), estas variables con p ≤ 0.05. Los receptores hormonales y 
HER2 fueron similares. En el análisis de regresión logística, los factores predictivos de invasión fueron tumor palpable  

ORIGINAL ARTICLE

Cir Cir (Eng). 2022;90(1):41-49 

Contents available at PubMed 

www.cirugiaycirujanos.com

*Correspondence: 
Eva Ruvalcaba-Limón 

E-mail: evaruvalcaba@yahoo.com.mx

Date of reception:  09-02-2021

Date of acceptance: 27-02-2021

DOI: 10.24875/CIRUE.M21000417

2444-0507/© 2021 Academia Mexicana de Cirugía. Published by Permanyer. This is an open access article under the terms of the CC BY-NC-ND license  
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

CIRUGÍA Y CIRUJANOS (ENG)

http://crossmark.crossref.org/dialog/?doi=10.24875/CIRUE.M21000417&domain=pdf
mailto:evaruvalcaba@yahoo.com.mx
http://dx.doi.org/10.24875/CIRUE.M21000417


Cirugía y Cirujanos (Eng). 2022;90(1)

42

Introduction

Breast cancer is the most frequent malignant 
neoplasm in women worldwide, both in new cases and 
in mortality1. In Mexico, Globocan 2018 estimated 
27,283 new cases and 6,884 deaths2. Ductal Carci-
noma In Situ (DCIS) is a heterogeneous group of 
pathologies with malignant proliferation of the mam-
marian epithelial cells that are confined inside the 
basal membrane of the lobular duct unit3,4. Before 
1980, DCIS was considered a rare condition, fewer 
than 5% of all cases of breast cancer. The most com-
mon presentation of DCIS comprise microcalcifica-
tions, and the diagnosis of this pre-invasive lesion has 
increased during recent years due to breast-cancer 
screening programs with mammography, with an inci-
dence of up to 20%5. The prevalence of DCIS at our 
Institution is reported as 6.8%6.

DCIS is considered a precursor to invasive carci-
noma, although not all DCIS progresses. Patients with 
untreated DCIS could be diagnosed with invasive 
breast cancer in 20-53%, according to data obtained 
from long-term studies. Some cases with DCIS have 
a slow growth disease and that never exerted an im-
pact on health7-9. Invasive carcinoma usually devel-
oped within the first decade of the DCIS diagnosis8. 
Breast cancer mortality 10  years after the diagnosis 
of DCIS is less than 2%10.

Some factors are related to the recurrence of DCIS, 
such as younger age, positive surgical margins, tumor 
size, grade, and the presence of comedonecrosis11. 
Sentinel Lymph Node Biopsy (SLNB) is indicated in 
patients with DCIS undergoing mastectomy when 
there is a high suspicion of invasive carcinoma in the 
surgical specimen, such as younger age (less than 
40 years), palpable tumor12, tumors > 2.5 cm, multicen-
tricity, extensive microcalcifications, high-grade lesions, 
and comedonecrosis. The upgrade or coexistence of 
an invasive component and/or microinvasion is report-
ed in 25-35.9% in final surgical specimens of patients 
with an initial biopsy of DCIS13,14. SLNB also could be 
carried out in patients in whom surgery could affect 

(OR = 4.072, IC95% = 2.520-6.582, p < 0.001) y multicentricidad radiológica (OR = 1.677, IC95% = 1.036-2.716, p = 0.035). 
Conclusiones: En CDIS, tumor palpable y enfermedad multicéntrica radiológica, el escalamiento a carcinoma microinvasor/
invasor es alto y es recomendable realizar ganglio centinela.

Palabras clave: Carcinoma ductal in situ. Factores predictivos. Carcinoma microinvasor.

lymphatic flow drainage15, with a reported procedure in 
18% of SLNB in patients with DCIS who underwent 
conservative surgery16. The objective of the present 
study is to identify the clinical, radiological, and histo-
pathological characteristics that could be predictive 
factors of microinvasive/invasive carcinoma in patients 
with an initial diagnosis of DCIS by core-needle 
biopsy.

Materials and methods

This is a retrospective, cross-sectional, and analyti-
cal study that included consecutive patients with an 
initial diagnosis of DCIS and who were treated with 
surgery from January 2006 to June 2017, at a breast 
pathology referral institution that cares for women 
from an open population of the metropolitan area of 
Mexico City. Inclusion criteria were women aged  
≥ 18 years, a diagnosis of DCIS performed with guid-
ed imaging or office core-needle biopsy, and treat-
ment with mastectomy or conservative breast surgery. 
Patients were excluded if they underwent a previous 
excisional biopsy, they had incomplete information in 
their clinical records, and/or if they had metaplastic 
carcinoma in the final histopathological study. SLNB 
was conducted if the patient underwent mastectomy 
or if conservative surgery could compromise the per-
formance of a future SLNB. At the Institution, SLNB 
is carried out with a double technique employing  
a preoperatory radiotracer and 1 ml of peri-areolar 
Patent Blue V (Bleu patenté V, Sodique Guerbet 
2.5%; Laboratory Guerbet, 95943 Roisy CdG Cedex, 
France).

Analyzed variables included age, Body Mass Index 
(BMI), clinical aspects of the disease, breast density, 
imaging features and the extension of radiological le-
sions, tumor grade, and immunohistochemistry. DCIS 
grade was evaluated in the biopsy specimen and was 
catalogued as grade I, II, or III. Immunohistochemistry 
for hormonal receptor status, HER2 expression, and Ki67 
was carried out on the final surgical specimen (mastec-
tomy or conservative surgery). Positive hormonal 
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receptor status was considered if the Estrogen Recep-
tor (ER) or the Progesterone Receptor (PR) was ≥ 1%. 
Ki67 was classified as low if it was < 20%17, this cut-off 
point apparently better for classifying subrogate 
subtypes18,19.

Patients were divided into two groups: those with an 
initial and final diagnosis of DCIS, and those with an 
initial diagnosis of DCIS and a final diagnosis of inva-
sive or microinvasive carcinoma in the histopathologi-
cal surgical specimen.

Statistical analysis

Descriptive statistics with central tendency, disper-
sion, measurement of frequencies, and a univariate 
analysis were carried out to describe the included 
population. Fisher exact test was used for categorical 
variables, while Mann–Whitney U test was utilized for 
differences between quantitative variables. A non-
conditional logistic regression model was performed 
for multivariate analysis. Covariates were selected in 
a forward stepwise manner to identify predictive fac-
tors for invasive or microinvasive carcinoma. The 
study was approved by the Institutional Ethics and 
Research Committee. Two-sided p ≤ 0.05 was con-
sidered statistically significant, and the SPSS ver. 
23.0 statistical software package for Windows was 
used.

Results

From 2006-2017, we included 334  patients in the 
study with an initial diagnosis of DCIS who underwent 
surgical treatment. Average age was 51.7  years 
(range, 24-98 years). Mean BMI was 27.9 ± 5.3 kg/m2, 
with 67% in overweight/obesity (Table 1). A family his-
tory of breast cancer in at least one first-degree mem-
ber or in two second-degree members of the family 
was documented in 41 (12.3%) of patients. The pres-
ence of a palpable lump was documented in 117 (35%) 
cases, with a median tumor size of 3 cm.

All patients had digital mammography and high-res-
olution ultrasound. According to the American College 
of Radiology (ACR) classification, the most frequent 
breast density was B type with 211 (63.2%) cases, 
(Table 1). Imaging findings were evaluated. The pres-
ence of a nodule or mass detected by imaging studies 
occurred in 128 (38.3%) of patients, with a clinical me-
dian tumor size of 1.5 cm; microcalcifications was pres-
ent in 276  (82.6%), with a median extension size of 

Table 1. Sociodemographic, disease, and immunohistochemical 
characteristics

Variable Total

Patients 334

Age (years) 51.7 ± 10.9

BMI (kg/m2) 27.9 ± 5.3

Normal 110 (32.9%)

Overweight 131 (39.2%)

Obesity 93 (27.8%)

Palpable nodule 117 (35%)

Palpable nodule size (cm) 3 (0.8-7.5)

Breast density
A
B
C
D
Presence of radiological nodule
Radiological tumor size (cm)
Microcalcifications
Microcalcification extension (cm)
Multicentricity

19 (5.7%)
211 (63.2%)
94 (28.1%)

10 (3%)
128 (38.3%)
1.5 (0.2-7.1)
276 (82.6%)
2.7 (0.4-12)
117 (35%)

Grade*
I
II
III

39 (11.7%)
131 (39.2%)
164 (49.1%)

Surgical procedure
Conservative surgery
Mastectomy

91 (27.2%)
237 (70.9%)

Pathological stage
0
I (mic)
I
IIA
IIB
IIIA
IIIB
IIIC
SLNB
Lymph node metastasis in SLNB, n = 275

193 (57.8%)
17 (5.1%)
57 (17.1%)
39 (11.7%)
17 (5.1%)
8 (2.4%

0
2 (0.6%)

275 (82.3%)
45 (16.3%)

Immunohistochemistry**
Estrogen receptor

Positive
Negative

239 (71.6%)
95 (28.4%)

Progesterone receptor
Positive
Negative

200 (60%)
134 (40%)

HER2 (n = 239)
Positive
Negative

97 (40.6%)
142 (59.4%)

Ki 67 (n = 262)
Median expression (%) 10% (0-85)

Ki67 expression
Low (≤ 20%) 
High (> 20%)

214 (81.7%)
48 (18.3%)

Nominal variables are expressed as number and percentage. Scale variables are 
expressed as mean ± Standard Deviation (SD) or median with minimal‑maximal values. 
BMI: body mass index; SLNB: Sentinel Lymph Node Biopsy.  
*Biopsy specimen; **Final surgical specimen.
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2.7 cm, and one-third of the included population had 
multicentric disease in radiological studies, the major-
ity of these with a microcalcification focus (Fig. 1). In 
the biopsy specimen, DCIS grade  III was the most 
frequent histopathological grade in 164  (49.1%) pa-
tients (Figs. 2-3). The most frequent surgery was mas-
tectomy in 237 (70.9%) patients.

According to immunohistochemistry in the final sur-
gical specimen, positive ER and PR were identified in 
71.6% and 60% of patients, respectively. HER2 ex-
pression was evaluated in 239  patients. The most 
common HER2 status was negative expression in 
142 (59.4%) patients. Determination of Ki67 has been 
carried out since the year 2010 at the Institution. Since 
that date and according to the inclusion criteria, 262 
had a Ki67 evaluation. The median proliferation mark-
er Ki67 was 10%, considered as high expression  
(> 20%) in 48 (18.3%) patients.

After surgery, the final histopathological study of the 
surgical specimen identified 193 (57.8%) patients with 
DCIS, microinvasive carcinoma in 17  (5.1%), and in-
vasive carcinoma in 124  (37.1%) patients. The pre-
dominant invasive pathological stages were pI and 
pIIA in 113 (33.8%) patients.

Sociodemographic variables did not reveal any dif-
ferences between patients with final DCIS or with 

invasive carcinoma (Table  2). According to disease 
features and immunohistochemistry, the variables as-
sociated with the presence of invasion or microinva-
sion were the presence of a palpable lump (36.7% vs. 
63.2%), and the presence of a radiological nodule 
(29% vs. 51%), both features with statistically signifi-
cant differences. Tumor size in imaging studies also 
demonstrated significant differences between groups 
(1.2 vs. 1.75 cm, p = 0.015), and between the exten-
sion of microcalcifications (2.5 vs 3.1 cm, p < 0.001). 
According to the core-needle biopsy device informa-
tion (n = 200), the thinner the cutting needle, the 
greater the chance of invasive component, being 
29.3%, 38%, and 58.7% with 10-gauge, 11-gauge, and 
14-gauge, respectively (p = 0.006).

Median Ki67 expression was higher in patients with 
invasive carcinoma (5% vs. 10%, p = 0.005), but if the 
comparation had employed the cut-off point of 20%, 
there were no differences. Other variables, such as 
palpable tumor size, breast density, the presence of 
microcalcifications, radiological multicentric disease, 
grade, hormonal receptor, and overexpression of 
HER2 had no statistically significant differences.

SLNB was carried out in 275 patients, 43 conserva-
tive surgeries, and in 232 mastectomies. Sentinel 
lymph node detection was 99.2%; in two patients, 

Figure  1. Digital mammography on left breast with cluster pleomorphic microcalcifications with a biopsy histopathological report of Ductal 
Carcinoma In Situ (DCIS), with the definitive histopathological study reporting two microinvasion foci within the DCIS. 
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Table 2. Sociodemographic, disease, and immunohistochemistry characteristics between DCIS and microinvasive/invasive carcinoma

Variable DCIS Microinvasive/invasive carcinoma p

Patients 193 141 

Age (years) 52.5 ± 11.4 50.5 ± 10 0.175

BMI (kg/m2) 27.6 ± 5.2 28.4 ± 5.3 0.118

BMI (WHO classification)
Normal
Overweight
Obesity
Palpable nodule, (n = 117)
Palpable nodule size (cm)

69 (35.6%)
79 (40.7%)
46 (23.7%)
43 (36.7%)

3 (1-6.9)

41 (29.3%)
52 (37.1%)
47 (33.6%)
74 (63.2%)
3 (0.8-7.5)

0.130

< 0.001
0.634

Palpable nodule by range
≤ 2 cm
> 2 cm

12 (27.9%)
31 (72.1%)

27 (36.5%)
47 (63.5%)

0.343

Breast density
A
B
C
D
Presence of radiological nodule
Radiological nodule tumor size (cm)
Microcalcifications
Microcalcification size (cm)
Multicentricity

9 (4.6%)
121 (62.4%)
58 (29.9%)

6 (3.1%)
56 (29%)

1.2 (0.2-6)
159 (82.3%)
2.5 (0.4-12)
60 (31.1%)

10 (7.1%)
90 (64.3%)
36 (25.7%)

4 (2.9%)
72 (51%)

1.7 (0.4-7.1)
117 (82.9%)
3.1 (0.4-12)
57 (40.4%)

0.691

< 0.001
0.015
0.137

< 0.001
0.146

Core‑needle biopsy, (n = 200)
10‑gauge
11‑gauge
14‑gauge

12 (70.6%)
49 (62.0%)
43 (41.3%)

 
5 (29.4%)
30 (38.0%)
61 (58.7%)

0.006

Grade*
I
II
III
Grade I/II
Grade III

26 (13.4%)
75 (38.7%)
93 (47.9%)

101 (52.1%)
93 (47.9%)

13 (9.3%)
56 (40.0%)
71 (50.7%)
69 (49.3%)
71 (50.7%)

0.510

0.617

Surgical procedure
Conservative surgery
Conservative surgery + SLNB
Mastectomy
Mastectomy + SLNB

48 (24.8%)
22 (11.4%)

4 (2%)
115 (59.6%)

0
21 (14.9%)

1 (0.7%)
117 (82.9%)

Immunohistochemistry**
Estrogen receptor

Positive
Negative

141 (72.7%)
53 (27.3%)

98 (70%)
42 (30%)

0.592

Progesterone receptor
Positive
Negative

120 (61.9%)
74 (38.1%)

80 (57.1%)
60 (42.9%)

0.386

HER2 (n = 239)
Positive
Negative

108
41 (38%)
67 (62%)

131
56 (42.7%)
75 (57.3%)

0.453

Ki67 (n = 262)
Median expression (%)

150
5% (0-85) 

112
10% (1-80) 0.005

Ki67 expression
Low (≤ 20%) 
High (> 20%)

125 (83.3%)
25 (16.7%)

89 (79.5%)
23 (20.5%)

0.425

Nominal variables are expressed as number and percentage. Scale variables are expressed as mean ± Standard Deviation (SD) or median with minimal‑maximal values.
DCIS: Ductal Carcinoma In Situ; BMI: body mass index; SLNB: sentinel lymph node biopsy. *Biopsy specimen; **Final surgical specimen.
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axillary lymph node dissection was performed be-
cause there was no migration of radiotracer nor of the 
blue dye, both cases without lymph node metastases 
at the final histopathological study. Lymph node me-
tastasis was reported in 45 (16.3%) of the 275 cases 
who underwent SLNB.

In the multivariate analysis using the logistic regres-
sion model, including all variables except immunohis-
tochemistry (n = 344), the variables considered as 
predictive factors for invasive/microinvasive carcino-
ma were the presence of a palpable nodule 
(OR = 4.072) and radiological multicentric disease 
(OR = 1.677), both with statistically significant differ-
ences (Table 3). In the logistic regression model, in-
cluding all variables and immunohistochemical 

features (n = 170), the sole variable found associated 
with invasion was a palpable nodule (OR = 3.248, 
95% CI = 1.642-6.421, p = 0.001).

Discussion

The presence of invasive and microinvasive carci-
noma at the final histopathological study in patients with 
an initial diagnosis of DCIS reported in 21% and 14%, 
respectively20. In the present study, the prevalence of 
invasive carcinoma was much higher (38%), and that 
of microinvasive carcinoma was much lower (4.2%).

The variables identified predicting invasion were 
palpable nodule, high DCIS grade, and the presence 
of an opacity by mammography20. In the meta-analysis 
published by Brennan et al.13, which included 52 
studies with 7,350  patients, the preoperative vari-
ables associated with the underestimation of invasive 
carcinoma were the presence of a palpable lesion, 
the use of a 14-gauge automated biopsy device, 
high-grade DCIS, the presence of a mammographic 
mass, and a BI-RADS category of 4 or 5. The under-
estimation of invasive carcinoma was 25.9% (95% 
CI = 22.5%-29.5%). When the lesion is observed as 
a mass, an ultrasound guided biopsy is conducted, 
upstaging is as high as 42.7%, with the identification 
of four predictive factors in order to upstage as fol-
lows: a palpable lesion; a lesion size of > 2  cm; a 
high-grade lesion, and the use of the 14-gauge nee-
dle method21. In the present study, with 334 patients 
with an initial diagnosis of DCIS, upstaging with dif-
ferent biopsy techniques was 42.2%, and the only 

Table 3. Logistic regression model for predicting microinvasion/
invasion in patients with an initial diagnosis of DCIS

Variable OR 95% CI p

Palpable nodule 4.072 2.520-6.582 < 0.001

Multicentric disease 1.677 1.036-2.716 0.035

DCIS: Ductal Carcinoma In Situ.

Figure  2. Photomicrograph (10X) H&E section. Presence of micro-
invasive foci (< 1 mm) associated with high-grade Ductal Carcinoma 
In Situ (DCIS), with a micropapillary and comedonecrosis pattern. 

Figure 3. Photomicrograph (40X) H&E section. Presence of invasive 
neoplastic cells (yellow arrows) with basal membrane rupture (black 
arrow) without myoepithelial cells (microinvasive carcinoma).
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predictive factors identified in the present study were 
the presence of palpable tumor and multicentric dis-
ease in the imaging studies. Even the thinner the 
cutting needle, the greater the chance of invasive 
component, but it had no statistical significance in 
multivariable analysis.

There is a great deal of variability in predictive factors, 
both in the characteristics and in the number of features 
to take into account on suspecting the presence of micro-
invasive/invasive carcinoma and for considering a patient 
as a candidate for SLNB, even in conservative surgery. 
The more frequent variables identified in patients with 
DCIS as diagnosed by core-needle biopsy are palpable 
tumor13,20-22, the presence of a nodule or mass in imaging 
studies (mammogram and/or ultrasound)13,20,23, High-
grade DCIS13,19,20,21,24, and a tumor size of > 2 cm13,21,23-25. 
Some authors proposed a larger tumor size, such as Maf-
fuz et al.26 with tumors > 2.5  cm, and Yen et al.27 with  
≥ 4 cm as a predictive factor of invasion. In the present 
study, after multivariate analysis, the sole two predictive 
factors of microinvasion/invasion were palpable tumor and 
the presence of multicentric disease in the imaging 
studies.

Other predictive factors for microinvasion that are 
described in the literature with less frequency are the 
presence of comedo-like necrosis, hormone receptor 
negativity, and radiological features such as a high 
degree of vascularization28, peri-tumoral vascular inva-
sion, multifocality/multicentricity that correlate with larg-
er lesions, and a tumor grade of ≥ 229. In the present 
study, multicentric disease identified in imaging studies 
was one of the two predictive factors in the multivariate 
analysis.

Younger age is also reported as a predictive factor 
of the invasive component. Trentin et al.23 reported an 
age of < 40 years, a mammographic size of > 2 cm, and 
residual lesion on post-vacuum-assisted breast biopsy 
mammogram, such variables being associated with 
the invasive component. Yen et al.27 reported 20% of 
invasive carcinoma at final pathology and identified 
four variables associated with the former: an age of 
≤ 55 years; diagnosis by core-needle biopsy; mam-
mographic lesion of ≥ 4 cm, and high-grade DCIS. In 
the present study, age was similar between groups.

For DCIS masses that underwent ultrasound-guided 
biopsy, predictive factors of invasion were the final BI-
RADS assessment category and a high nuclear grade. 
With elastography, the maximal stiffness value was higher 
in the invasive carcinoma group30. Recently, Sun et al.31 
proposed a nomogram including five independent factors 
associated with a histological upgrade from DCIS to 

invasive carcinoma. The included variables comprised 
the presence of high-grade DCIS, positive HER2 expres-
sion, a pattern of comedonecrosis, larger lesion size, and 
a higher mean of shear-wave velocity value identified by 
elastography, with an Area Under the Curve (AUC) of 
0.896. If elastography is not included, the AUC was 0.788. 
This tool could be helpful in deciding which patient should 
undergo SLNB even in breast conservative surgery, due 
to the high suspicion of invasive carcinoma. The limitation 
of this nomogram lies in that not all DCIS lesions are vis-
ible by ultrasound, and elastography could not be 
performed.

Considering immunohistochemistry, in a retrospec-
tive study of 219  cases, Wan et al.19 identified that 
patients with DCIS with microinvasion have a lesser 
expression of hormonal receptors and a higher ex-
pression of HER2. In our study, hormonal receptor 
status and HER2 expression (in patients in whom the 
test was carried out), there were no differences be-
tween them. A high proliferation index based on Ki67 
expression in a DCIS biopsy is considered as a risk 
factor for disease recurrence32, and a lack of evidence 
for considering this marker as a predictive factor of 
upstaging to invasive carcinoma, in addition to their 
being a controversy in terms of the cut-off point. In a 
recent study by Lui et al.33, upstaging to microinvasive 
carcinoma was associated with high-grade DCIS, 
large tumor size, comedonecrosis, the absence of 
hormonal receptors, HER2 overexpression, and a high 
Ki67 index (≥14%), while for invasive carcinoma, the 
associated variables were high-grade  DCIS, large 
tumor size, a high Ki67 index (≥14%), and lymph 
node metastasis.

In the present study, Ki67 was not processed in 
21.8% of the included patients, because this tumor 
marker has been employed at the Institution since 
2010 and is usually carried out in the final histopatho-
logical surgical specimen. Even if Ki67 expression 
were higher in patients with a microinvasive/invasive 
component, we would not be able to recommend this 
marker as a predictive factor due to the incomplete 
information available on these variables.

SLNB should not be performed routinely for all pa-
tients with an initial diagnosis of DCIS. Given the low 
probability of positive lymph node metastasis, this one 
is documented approximately 1%-13%. The majority 
of these identified such micrometastases and detected 
these by immunohistochemistry20,34,35. American Soci-
ety of Clinical Oncology (ASCO) guidelines36 recom-
mended SLNB in patients with DCIS when mastectomy 
is performed. There are efforts to identify predictive 
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factors of lymph node metastasis in patients with an 
initial diagnosis of DCIS who underwent breast con-
servative surgery, with published SLNB published in 
18% and positive sentinel lymph node metastasis in 
0.9%16. In patients with a high suspicion of the inva-
sive component, SLNB is indicated24,33. These factors 
usually are the same factors as those identified by the 
underestimation of invasive carcinoma. Yen et al.27 
recommended SLNB in younger patients, DCIS diag-
nosed by core-  needle biopsy, or high-grade  DCIS. 
The only variable identified as a predictive factor of 
positive sentinel lymph node was the presence of a 
palpable lesion. There is no consensus for decision-
making. In a previous report deriving from our Institu-
tion of patients with as initial diagnosis of DCIS, SLNB 
were performed in patients undergoing mastectomy, 
in those with a palpable tumor, a radiological lesion of 
≥ 5 cm, with an inadequate breast/tumor relationship, 
and/or in patients in whom surgery could affect lym-
phatic flow drainage. Patients with positive sentinel 
lymph nodes were younger (44.5  vs. 51  years), with 
more palpable tumors, larger clinical and radiological 
lesions, with a greater comedonecrosis pattern, more 
undifferentiated tumors, and fewer cases with hor-
monal receptors, all of these variables without statis-
tically significant differences22. The predictive factors 
of nodal involvement identified by Trentin et al23 in-
cluded a mammographic size of > 2 cm and residual 
lesion in the post vacuum-assisted breast-biopsy 
mammogram.

Conclusions

In this retrospective study of 334  patients with an 
initial diagnosis of DCIS with core-needle biopsy, the 
global upgrade was 42.2% (38% invasive and 4.2% 
microinvasive carcinoma), higher than reports in the 
literature. In the presence of DCIS with palpable nodule 
and radiological multicentric disease, SLNB should be 
conducted due to the high probability of an upgrade 
and the chance of axillary lymph node metastasis, re-
gardless of the type of surgery. Another aspect that 
needs to be explored in order to diminish underestima-
tion of the invasive component is improvement in biopsy 
techniques to obtain more tissue samples with thicker 
needles.
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