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abstract 

Objective: This study evaluated the histopathological features of ductal carcinoma in situ (DCIS), including cytological grade, architectural 
pattern and immunohistochemistry (IHC) in pure DCIS and DCIS associated with invasive carcinoma of no special type (ICNST). Methods: 
We evaluated a series of 232 cases of pure DCIS and DCIS associated with ICNST from a total of 399 breast carcinomas from a population 
consisting by women diagnosed with breast cancer and submitted to breast surgery from 2011 to 2015. Results: DCIS presented a mixed 
architectural pattern in most cases (56%); the solid subtype was the most common morphology (30%). High-grade DCIS was identified 
in 84/221 cases (38%), and comedonecrosis was present in 106/221 cases (48%). High-grade was more common in the solid subtype 
(61/155 cases, 39%, p < 0.001). Tumor size was greater in the presence of comedonecrosis than in the absence (mean 27 vs 20 mm, 
p = 0.009). Estrogen receptor (ER) was positive in 81% of cases with a cribriform pattern (p = 0.013). Greater locoregional recurrence was found 
in the comedonecrosis (15%) and micropapillary (19%) subtypes in DCIS associated with ICNST. Conclusion: We observed a greater relationship 
of ER with the low nuclear grade, while Ki-67 was related to the high-grade. DCIS presented a higher nuclear grade compared to ICNST. 
The less common pure pattern was the micropapillary, and the most common, the solid. Comedonecrosis was more frequent in the solid pattern. 
Our results showed that high-grade was more common in the solid and comedo subtype, and low-grade was more frequent in the cribriform.

Key words: non-infiltrating intraductal carcinoma; breast cancer; immunohistochemistry.

resumo 

Objetivo: Este estudo avaliou as características histopatológicas do carcinoma ductal in situ (CDIS), incluindo grau citológico, 
padrão arquitetural e imuno-histoquímica (IHQ) em CDIS puro e associado a carcinoma invasivo tipo não especial (CI-TNE). 
Métodos: Avaliamos uma série de 232 casos de CDIS puro ou associado ao carcinoma mamário invasivo de um total de 399 
carcinomas mamários provenientes de uma população constituída por mulheres diagnosticadas com câncer de mama e submetidas 
à cirurgia mamária, entre 2011 e 2015. Resultados: O CDIS apresentou um padrão arquitetural misto na maioria dos casos 
(56%); o subtipo sólido foi a morfologia mais comum (30%). O CDIS de alto grau foi identificado em 84/221 casos (38%), e 
comedonecrose estava presente em 106/221 casos (48%). O alto grau foi mais comum no subtipo sólido (61/155 casos, 39%; 
p < 0,001). O tamanho do tumor foi maior na presença de comedonecrose do que na ausência (média 27 vs. 20 mm; p = 0,009). 
O receptor de estrogênio (RE) foi positivo em 81% dos casos com padrão cribriforme (p = 0,013). Maior recorrência locorregional 
foi encontrada nos subtipos comedonecrose (15%) e micropapilar (19%) no CDIS associado ao CI-TNE. Conclusão: Observamos 
uma maior relação do RE com o baixo grau nuclear, enquanto o Ki-67 relacionou-se com o alto grau. O CDIS apresentou mais 
alto grau nuclear em comparação com o CI-TNE. O padrão puro menos comum foi o micropapilar, e o mais comum, o sólido. 
A comedonecrose foi mais frequente no padrão sólido. Nossos resultados mostraram que o alto grau foi mais comum nos subtipos 
sólido e comedonecrose, e o baixo grau, mais frequente no cribriforme.

Unitermos: carcinoma intraductal não infiltrante; câncer de mama; imuno-histoquímica.

First submission on 07/01/19; last submission on 08/20/19; accepted for publication on 08/20/19; published on 03/03/20 

e1742020



2

Ductal carcinoma in situ of the breast: correlation of architectural, cytological, IHC findings and recurrence analysis

e1742020

resumen 

Objetivo: Este estudio evaluó las características del carcinoma ductal in situ (CDIS), incluyendo grado citológico, patrón arquitectural 
y inmunohistoquímica en CDIS puro y asociado a carcinoma invasivo tipo no especial (CI-TNE). Métodos: Evaluamos una serie de 
232 casos de CDIS puro o asociado a carcinoma mamario invasivo procedentes de una población de mujeres diagnosticadas con 
cáncer de mama y sometidas a cirugía mamaria, entre 2011 y 2015. Resultados: El CDIS presentó un patrón arquitectural mixto 
en la mayoría de los casos (56%); el subtipo sólido fue la morfología más común (30%). El CDIS de alto grado fue identificado en 
84/221 casos (38%), y comedonecrosis estaba presente en 106/221 casos (48%). El alto grado fue más común en el subtipo sólido 
(61/155 casos, 39%; p < 0.001). El tamaño del tumor fue más grande en presencia de comedonecrosis de lo que en su ausencia 
(promedio 27 vs. 20 mm; p = 0.009). El receptor de estrógeno (RE) fue positivo en el 81% de los casos con patrón cribiforme 
(p = 0.013). Se encontró mayor recidiva locorregional en los subtipos comedonecrosis (15%) y micropapilar (19%) en el CDIS 
asociado al CI-TNE. Conclusión: Observamos mayor relación del RE con bajo grado nuclear, mientras Ki-67 se relacionó con 
alto grado. El CDIS presentó grado nuclear más alto de lo que el CI-TNE. El patrón puro menos común fue el micropapilar, y el 
más común, el sólido. La comedonecrosis fue más frecuente en el patrón sólido. Nuestros resultados mostraron que el alto grado 
fue más común en los subtipos sólido y comedonecrosis, y el bajo grado, más frecuente en el cribiforme.

Palabras clave: carcinoma intraductal no infiltrante; cáncer de mama; inmunohistoquímica.

Introduction

Ductal carcinoma in situ (DCIS), formerly an uncommon 
disease, now represents up to 10%-30% of all newly diagnosed 
breast cancers. This results largely from the detection of DCIS by 
mammography screening(1). Due to the increase in the number 
of cases available for study, it has become clear that DCIS is a 
heterogeneous group of lesions with different characteristics(2, 3) 
and with different clinical outcomes(4, 5), reinforcing the need for a 
relevant histological classification system. The traditional system 
classifies DCIS according to the architectural patterns, the presence 
or absence of necrosis and the nuclear grade(6).

Many cases show more than one architectural pattern(2, 5, 7). 
Among the DCIS characteristics, the architectural pattern and its 
prognostic value have been controversial(8). Regarding grade, it is 
universally accepted that nuclear grade is an essential characteristic 
present in all classification systems already proposed and currently 
in use(9). There is an association, though not consistent, between the 
nuclear grade and the architectural growth pattern. It is generally 
accepted that most of the micropapillary and cribriform in situ 
carcinomas are low nuclear grade and relatively indolent(10). 
The DCIS comedo seems to be a more aggressive lesion. However, 
micropapillary DCIS was found associated with ipsilateral and 
contralateral recurrence of malignancy in multivariate analysis 
in a publication by Fisher et al. (2007)(11).

The aim of this study was to determine the frequencies of 
architectural subtypes and nuclear grade of a series of DCIS pure 
and associated to invasive breast cancer, in our reality, to correlate 

with clinical and histopathological characteristics and to evaluate 
the degree of agreement between in situ and invasive components 
in DCIS cases associated with invasive carcinoma, besides 
analyzing the recurrence of the disease in the studied groups.

Patients and methods

Study design and patient inclusion criteria

We selected 232 cases of DCIS pure or associated to invasive 
carcinoma of a series 399 consecutive mammary carcinomas 
from a population composed by women diagnosed with breast 
cancer and submitted to surgery and histopathological and 
immunohistochemical (IHC) study of the surgical specimen at 
the Laboratory of Pathology of São Rafael Hospital in Salvador, 
Brazil, from January 2011 to June 2015. Only women with a 
complete immunohistochemical panel and surgical and clinical 
treatment performed at the hospital were selected for this study. 
Ethics Committee approved protocol no. 1.400.421.

Data collection and study variables

The data were collected through an active search of medical 
records and IHC reports, based on the study variables. The following 
variables were collected: date of surgery, age at diagnosis (in 
years); type of surgery and lymph node involvement; tumor size 
measured in the surgical specimen by the pathologist; histological 
type; nuclear grade and histological grade; architectural pattern 
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of carcinoma in situ; surgical margin (categorized as free when 
≥ 2 mm, close when < 2 mm, but no ink, and compromised when 
ink on tumor cells are present); IHC markers [estrogen receptor 
(ER), progesterone receptor (PR), human epidermal growth 
factor receptor-2 (HER2), Ki-67] evaluated in pure DCIS and in 
the invasive component when associated with DCIS; locoregional 
recurrence (LRR) disease, defined as a clinically and histologically 
documented ipsilateral breast relapse, and a regional recurrence as 
ipsilateral lymph node involvement, obtained from data collection 
performed until June 2016. The patients were followed up clinically 
after surgical treatment and were followed every three months in 
the first year and every six months thereafter. All cases were blind 
reviewed by one pathologist with practice in breast cancer.

Histology and IHC

The criteria defined by the World Health Organization (WHO) 
(2012)(12) and the College of American Pathologists (CAP) 
protocol 2012(13), were used for histopathological diagnosis and 
classification of DCIS and invasive carcinoma. DCIS nuclear 
grade was classified as low, intermediate or high based on nuclear 
size, chromatin pattern, pleomorphism, presence of nucleoli and 
mitotic activity. The histological grade of invasive carcinoma 
was assessed according to the Elston-Ellis modified by Bloom 
Richardson system(14, 15) and classified as low, intermediate or high 
based on an assessment of nuclear pleomorphism, tubule/gland 
formation, and mitotic count(12).

The architectural and cytological aspects of DCIS, the 
presence or absence of necrosis were evaluated. The main 
types of DCIS, according to the architectural growth pattern 
(micropapillary, cribriform, papillary, comedo and solid) 
were evaluated. DCIS was architecturally divided into pure/
single, when > 90% of the in situ tumor presented only one 
architectural pattern, and mixed when the dominant pattern 
constituted < 90% of the in situ carcinoma.

The evaluation of ER and PR was performed using criteria 
adopted by the CAP during the period of time the reactions were 
performed. When 1% or more of the tumor cells showed marked 
nuclei, the tumor was considered positive(16). In the assessment 
of HER2, the criteria proposed in the hercep test manual and 
accepted by the literature during the period of the tests were 
considered(17, 18). Positive results are those with a score of 3+ 
(strongly positive) value and those with 2+ (weakly positive) 
value by IHC staining and showing HER-2 amplification based on 
fluorescence in situ hybridization (FISH)(17). The Ki-67 labeling 
(clone MIB-1) on tumors classification was considered as a high 
proliferative index (tumors with labeled nuclei greater than 20%), 

and low proliferative index (tumors with less than 20%)(19, 20). 

The antibodies used were clone 1D5 (ER), clone PgR636 (PR), 
clone SP3+5 (HER2).

Statistical methods

Statistical analyses were performed with SPSS, version 
21.0 (SPSS, Inc., Chicago IL, 2012). The χ2 test and, when 
necessary, Fisher’s exact test were used to evaluate the association 
between architectural subtypes and grades of DCIS and the 
clinicopathological characteristics of prognostic importance. 
The t-test was used to compare age between groups. The weighted 
kappa test was used to assess the agreement between the nuclear 
grade of DCIS and the nuclear and histological grade of invasive 
carcinoma. Kappa values ​​in the range of 0.21 to 0.40 showed a fair 
agreement(21). All tests were conducted considering the significance 
level α of 0.05 and power (1-β) of 0.80.

Results

Pure DCIS was detected in 51/232 cases (21.9%) and 181/232 
(78%) was associated with invasive carcinomas of no special type 
(ICNST). There was no significant difference between the age at 
diagnosis in pure DCIS (51 ± 10.7 years) and DCIS associated 
with ICNST (53 ± 11.8 years) (p = 0.669). There was a significant 
difference on mean size between pure DCIS and DCIS associated 
with ICNST, mean 14.5 ± 11.4 mm vs 26.4 ± 21.6 mm (p = 0), and 
between DCIS size in the absence and presence of comedonecrosis 
(19.9 ± 16.6 mm vs 27.1 ± 23.1 mm) (p = 0.009). 

As expected, there was a higher frequency of mastectomy 
compared to conservative surgery in the DCIS group associated 
with invasive 36.9% versus 20.5% in the pure DCIS group (p = 
0.039). One hundred twenty-eight (71%) DCIS associated to 
ICNST and 5 (11%) in pure DCIS (five patients submitted 
to neoadjuvant QT) were submitted to chemotherapy; 128 (71%) 
DCIS associated to ICNST and 29 (66%) in pure DCIS to hormone 
therapy; 19 (16%) DCIS associated to ICNST and 1/20 (5%) in 
pure DCIS (patient submitted to neo-QT) to the trastuzumab; 153 
(85%) DCIS associated to ICNST and 33 (75%) in pure DCIS to the 
radiotherapy.

Lymph node involvement was more frequent in the pure 
comedo pattern subtype with 60% vs 33.3% in the micropapillary 
subtype (p = 0.882) and was more frequent on high nuclear grade 
DCIS than on low grade, 46.8% vs 36.4% (p = 0.357). We found 
greater impairment of the surgical margin in pure DCIS (11.4%) 
compared to the margin of invasive associated with DCIS (6.1%) 
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(p = 0.308). Nuclear grade and architectural patterns were not 
associated with margin status.

Architectural pattern in histological components 
of pure carcinoma in situ and associated with 
invasive carcinoma

DCIS with single architectural growth pattern was presented 
in 97 (44%) and 124 (56%) showed a mixed growth pattern. The 
DCIS with a single growth pattern was solid in 67 (30%), cribriform 
15 (7%), micropapillary three (1%), papillary zero (0%) and 
comedo 12 (3%). Architectural pattern was mixed with solid in 
171 (77%), cribriform in 129 (58%), micropapillary in 33 (15%), 
papillary in 21 (9%) and comedo in 106 (48%). A micropapillary 
component was presented in 11 cases of pure DCIS, all mixed with 
other growth patterns, and 24 cases of DCIS associated with ICNST. 
We observed that the solid pattern is the one that is most related 
to the invasive component with 131/165 (79%) (p = 0.702). The 
pattern least related to invasive was the micropapillary 21/32 
(66%) (p = 0.041) (Table 1).

IHC and architectural pattern

Architectural pattern types of pure DCIS showed relationship 
only between the cribriform type and the ER-positive in 80.6% 
of cases (p = 0.013) and Ki-67 that presented low positivity 
(< 20%) in 74.2% (p = 0.044). We observed a higher frequency 
of hormone receptor positivity in the presence of the solid subtype 
(p < 0.05). The HER2 positivity presented higher frequencies in 
the micropapillary and comedonecrosis subtypes. High positivity 
for Ki-67 was present in higher frequency in the solid and 
comedonecrosis (p < 0.05) subtypes.

Cytological grade

DCIS associated with ICNST were high-grade in 65/160 (41%) 
and low-grade in 11/160 (7%) cases. DCIS without an invasive 
component were high grade in 44.2% (19/43) and low grade in 

4.7% (2/43) cases (p = 0.162). Among the architectural patterns 
of DCIS, high-grade was more common in the solid (42%, p < 
0.001) and comedonecrosis (57%, p = 0) subtype. Comedonecrosis 
was present in 106/221 (48%) DCIS cases, of which 37/67 (55.2%) 
cases in pure DCIS with solid pattern, 4/15 (26.7%) in cribriform, 
1/3 (33.3%) in micropapillary (p = 0.002). Comedonecrosis was 
present in 57% of the high-grade tumors and only in 1% of the 
low-grade tumors (p = 0).

Recurrence analysis

The LRR frequency found was 1/44 (2.3%) in pure DCIS 
and 16/179 (8.9%) in DCIS associated with ICNST (p = 0.077). 
In initial tumors (TNM I-IIIA), the recurrence rate of DCIS was 
1/32 (3.1%) and DCIS associated with ICNST was 10/150 (6.7%) 
(p = 0.289). Systemic recurrence in the initial tumors showed in 
DCIS was 1/32 (3.1%) and DCIS associated with ICNST was 15/150 
(10%) (p = 0.349).

The analysis of locoregional recurrence in the different 
architectural patterns showed a higher frequency of recurrence in 
the micropapillary architectural pattern in DCIS associated with 
ICNST (Table 2). In DCIS associated with ICNST, LRR was 4/84 
(5%) in the intermediate-grade and 9/65 (14%) in the high-grade, 
in the low-grade, meanwhile, 0/11 (0%) (p = 0.207). 

Comparing the status of the surgical margin, we identified 
LRR in DCIS associated with ICNST in 13/151 (9%) cases with free 
margin, in 2/17 (12%) cases with close margin, and 1/11 (9%) with 
compromised margin (p = 0.908). In pure DCIS there was only 1/37 
(3%) case of LRR in patients with free margin (p = 0.927).

Discussion

In our series, we evaluated features which are well established 
as predictors of DCIS behavior(12, 22, 23) and may predict the risk of 
recurrence in women with DCIS including age, tumor size, linear 

table 1 – Correlation of the different pure and mixed architectural patterns of DCIS in the groups DCIS and DCIS associated with ICNST – number/total (%)

Architectural patterns Solid Cribriform Micropapillary Papillary Comedonecrosis

DCIS Pure 12/67 (18%) 2/15 (13%) 0/3 (0%) 0/0 (0%) 3/12  (25%)

DCIS + ICNST Pure 55/67 (82%) 13/15 (87%) 3/3 (100%) 0/0 (0%) 9/12 (75%)

DCIS Mixed 34/165 (21%) 31/123 (25%)* 11/32 (34%)* 6/19 (32%) 24/105 (23%)

DCIS + ICNST Mixed 131/165 (79%) 92/123 (75%)* 21/32 (66%)* 13/19 (68%) 81/105 (77%)

DCIS: ductal carcinoma in situ; ICNST: invasive carcinomas of no special type; *p < 0.05.

Ductal carcinoma in situ of the breast: correlation of architectural, cytological, IHC findings and recurrence analysis
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extent of resection margin, tumor grade, architectural subtype, 
IHC, and the presence of comedonecrosis(24, 25). The age < 40 years 
was demonstrated as an independent prognostic factor for local 
recurrence, used in the Van Nuys-Silverstein Prognostic Index(23). 
In our study, we did not observe an age difference between patients 
with pure DCIS or DCIS associated with invasive carcinoma.

It has been shown that DCIS without invasive carcinoma ER 
weak or negative occurs more frequently(26) when compared to DCIS 
associated with invasive carcinoma. The reason for this is unclear, it 
is speculated that it is possible that ER levels in DCIS may be increased 
only when the invasion develops in the surrounding tissues(27). Poller 
et al. (1993)(28) reported that among 151 pure DCIS, 48 (32%) were 
ER-positive. The ER positivity was significantly associated with non-
comedo type architectural patterns, low histological grade, small 
cell size, and lack of overexpression of HER2. On the other hand, 
micropapillary and cribriform carcinomas, characterized mainly 
by low or intermediate cytological grade, are commonly ER and PR 
positive(29). We detected a relationship of the micropapillary with 
positive ER in 75%, whereas the cribriform presented ER positivity 
in 84%.

In our study, patients with high-grade DCIS were younger 
(50 ± 10.5 years) compared to patients with low-grade DCIS (58.7 
± 11.5 years). Patients with comedonecrosis tumors were younger 
(51 ± 11 years) compared to patients with non-comedonecrosis 
tumors (53.9 ± 11.3 years), agreeing with that found by Perez et al. 
(2014)(30). The presence of a higher rate of high nuclear grade DCIS 
in the younger patients group may represent an increased risk of 
local recurrence when undergoing conservative surgical therapy(11).

We classified DCIS grade as high in 84 (38%) cases, 
intermediate in 106 (48%), and low in only 13 (6%) cases. 
Scripcaru et al. (2012)(31), found high and intermediate nuclear 
grade DCIS, respectively, in 45% and 41% of their 157 cases, and 
Perez et al. (2014)(30) in, respectively, 73% and 15% of 403 cases. 
Kim et al. (2013)(32), in a study with 1751 ICNST with DCIS in 
79% of the cases, observed that patients with high-grade DCIS 
had worse survival (86%) than patients with low-grade DCIS or 
pure ICNST (97% and 93%, respectively, p = 0.001), presenting a 
2.5 fold higher probability of local or distant recurrence. Studies 
have shown that nuclear classification was the most significant 
predictor of recurrence than the architectural pattern(33, 34). 
In the different nuclear grades of DCIS associated with ICNST we 

identified LRR in 9/65 (14%) high grade and 0/11 (0%) low-grade 
(p = 0.207). 

The nuclear grade of DCIS was correlated with the nuclear 
and histological grade of invasive carcinoma in the same tumor to 
evaluate the agreement between in situ and invasive components 
in cases of DCIS that were associated with invasive carcinoma. 
Significant agreement (0.61-0.80) was observed between in situ and 
invasive components in relation to nuclear grade (weighted kappa = 
0.64), and moderate agreement (0.41-0.6) between the nuclear 
grade of in situ and histological grade of invasive (weighted kappa = 
0.41), p = 0.000. Finding higher than that described by Perez et al. 
(2014), (weighted kappa = 0.23) in 403 cases of DCIS, with a high-
grade identified in 293/403 cases (72.7%).

Among the pure architectural patterns, the solid subtype 
was the most common (30%), and the least common was 
micropapillary in 1.3% of the cases. According to Scripcaru et al. 
(2012)(31) the macropapillary type is the rarest, occurring as a pure 
form in less than 3% of all cases of DCIS and the most common 
is the solid pattern (67%). Perez et al. (2014)(30) observed the 
solid pattern as the most common (42%) and papillary as less 
common (3%). Micropapillary tumor and ductal comedonecrosis 
were found to be independent high-risk factors for recurrence of 
ipsilateral breast tumor and contralateral breast cancer by Fisher 
et al. (2007)(35). In this study, the micropapillary pattern in DCIS 
associated with ICNST presented a higher LRR with 4/21 (19%). 
Castellano et al. (2010)(36) showed that high nuclear grade 
micropapillary DCIS frequently overexpress HER2 and has a 
higher rate of proliferation, necrosis, and microinvasion. In this 
study, we found the micropapillary pattern in pure DCIS with 
HER2 positive in 36%.

The presence of comedonecrosis was more frequent in the 
solid architectural pattern (55%) than in the others (p = 0.002). 
Scripcaru et al. (2012)(31) and Perez et al. (2014)(30) also identified 
a statistically significant difference between the presence of 
comedonecrosis in morphological subtypes, most often in the solid 
subtype in both with 59% and 79%, respectively. The relationship 
that we found between the presence of comedonecrosis and nuclear 
grade of DCIS was also reported by Harrison et al. (1996)(37). 
Although rates of ipsilateral tumor recurrence are generally higher 
for tumors with comedonecrosis than tumors without necrosis, 
the presence of necrosis may be a weaker predictor of ipsilateral 

table 2 – LRR in different architectural patterns for DCIS and DCIS associated to ICNST – number/total (%)

LRR Solid Cribriform Micropapillary Papillary Comedonecrosis
DCIS 1/32 (3%) 0/31 (0%) 0/11 (0%) 0/6 (0%) 0/22 (0%)

DCIS + ICNST 12/131 (9%) 4/91 (4%)* 4/21 (19%) 2/13 (15%) 12/81 (15%)*

LRR: locoregional recurrence; DCIS: ductal carcinoma in situ; ICNST: invasive carcinomas of no special type; *p < 0.05.

Thiago Acrux; Daniel Athanazio; Débora Gaudêncio; Caroline Rocha
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recurrence than cell architecture and nuclear grade, regardless of 
therapies adjuvants(38). However, the grade of nuclear atypia and 
intraluminal necrosis are the main factors used as criteria in most 
classification systems(39).

Our results showed that high-grade was more common in the 
solid subtype (39%, p < 0.001) and comedo type (57%; p < 0), 
similar finding to that described by Scripcaru et al. (2012)(31) and 
Perez et al. (2014)(30). Pure solid DCIS with low nuclear grade 
is quite rare, 5% in our study, contrasting with 36% cribriform. 
Fisher et al. (2007)(11) found comedo and micropapillary subtypes 
as independent risk factors for the recurrence of ipsilateral and 
contralateral breast tumors. We also found a greater LRR in 
the comedo (15%) and micropapillary (19%) subtypes in DCIS 
associated with ICNST.

Emma J. Groen (2017)(40) analyzed a cohort of 10,090 
women with a primary diagnosis of DCIS. In total, 5.8% 
developed ipsilateral invasive recurrence after treatment for DCIS 
(conservative or mastectomy) after a median follow-up of 11.6 
years. Wallis et al. (2012)(41) recently reported that the DCIS grade 
affects the type of recurrence and time for invasive recurrence and 
high-grade DCIS has early recurrence (six months), while low 
and intermediate-grade DCIS may recur after 60 months (mostly 
noninvasive events) with an average time of 131 months.

Although free DCIS excision margins are clearly important 
to the prognosis for local recurrence of the disease(42), there is 
no broad agreement as to the width of the resection margin at 
which DCIS is considered to be “completely excised”. Patients with 
tumor positive margins often need to undergo subsequent surgery. 
In the literature, reoperation rates range from 10.6% to 48%(43). 
A panel of experts from St. Gallen 2015 consensus(44) endorsed the 
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tumor. Our results showed that the high-grade was more common 
in the solid and comedo subtype and the low-grade most frequent 
in the cribriform subtype. We also found a greater locoregional 
recurrence in the comedo and micropapillary subtypes.

and immunohistochemical expression of hormone receptors, p53, and 
cerbB2 protein. Cancer. 1995; 75(8): 2123-31. 

6. Cadman BA, Ostrowski JL, Quinn CM. Invasive ductal carcinoma 
accompanied by ductal carcinoma in situ (DCIS): comparison of DCIS 
grade with grade of invasive component. Breast. 1997 Jun; 6(3): 132-7. 

7. Lennington WJ, Jensen RA, Dalton LW, Page DL. Ductal carcinoma in 
situ of the breast. Heterogeneity of individual lesions. Cancer. 1994; 73(1): 
118-24. 

8. Leonard GD, Swain SM. Ductal carcinoma in situ, complexities and 
challenges. J Natl Cancer Inst. 2004 Jun 16; 96(12): 906-20. PubMed 
PMID: 15199110.

9. Pinder SE, Duggan C, Ellis IO, et al. A new pathological system for 
grading DCIS with improved prediction of local recurrence: results from 
the UKCCCR/ANZ DCIS trial. Br J Cancer. 2010 Jun 29; 103(1): 94-100. 

10. Jaffer S, Bleiweiss IJ. Histologic classification of ductal carcinoma in 
situ. Microsc Res Tech. 2002 Oct 15; 59(2): 92-101. 

Ductal carcinoma in situ of the breast: correlation of architectural, cytological, IHC findings and recurrence analysis



7

11. Fisher ER, Land SR, Saad RS, et al. Pathologic variables predictive of 
breast events in patients with ductal carcinoma in situ. Am J Clin Pathol. 
2007; 128(1): 86-91. 

12. Classification of tumours of the breast. 4th ed. Lakhani SR, Ellis IO, 
Schnitt SJ, Tan PH, van de Vijver MJ; World Health Organization, editors. 
Lyon: Iarc Press; 2012. 

13. Lester SC, Bose S, Angeles L, et al. Protocol for the examination of 
specimens from patients with invasive carcinoma of the breast protocol. 
2016. 

14. Bloom HJG, Richardson WW. Histological grading and prognosis of 
breast cancer. Br J Cancer. 1957; 11(3): 359-77. 

15. Page DL AT. ELSTON CW. Grading of invasive carcinoma of the breast. 
In: Diagnostic histopathology of the breast. 1st ed. Edinburgh: Churchill 
Livingstone; 1987. p. 300-11. 

16. Fitzgibbons PL, Page DL, Weaver D, et al. Prognostic factors in breast 
cancer. College of American Pathologists Consensus Statement 1999. Arch 
Pathol Lab Med. 2000; 124(7): 966-78. 

17. Dako. Dako Herceptest: a manual for interpretation. Dako, Manual 
Guideline; 1999. 

18. Gouvêa AP, Milanezi F, Olson SJ, Leitao D, Schmitt FC, Gobbi H. Selecting 
antibodies to detect HER2 overexpression by immunohistochemistry in 
invasive mammary carcinomas. Appl Immunohistochem Mol Morphol 
AIMM. 2006 Mar; 14(1): 103-8. 

19. Goldhirsch A, Winer EP, Coates AS, et al. Personalizing the treatment of 
women with early breast cancer: highlights of the st gallen international 
expert consensus on the primary therapy of early breast Cancer 2013. Ann 
Oncol. 2013; 24(9): 2206-23. 

20. Keshgegian AA, Cnaan A. Proliferation markers in breast carcinoma. 
Mitotic figure count, S-phase fraction, proliferating cell nuclear antigen, 
Ki-67 and MIB-1. Am J Clin Pathol. 1995 Jul; 104(1): 42-9. PubMed 
PMID: 7611179.

21. Landis JR, Koch GG. The measurement of observer agreement for 
categorical data. Biometrics. 1977 Mar; 33(1): 159-74. PubMed PMID: 
843571.

22. Clark SE, Warwick J, Carpenter R, Bowen RL, Duffy SW, Jones JL. 
Molecular subtyping of DCIS: heterogeneity of breast cancer reflected in 
pre-invasive disease. Br J Cancer. 2011 Jan; 104(1): 120-7. 

23. Tamimi RM, Baer HJ, Marotti J, et al. Comparison of molecular 
phenotypes of ductal carcinoma in situand invasive breast cancer. Breast 
Cancer Res. 2008 Aug 5; 10(4): R67. PubMed PMID: 18681955.

24. Provenzano E, Hopper JL, Giles GG, Marr G, Venter DJ, Armes JE. 
Histological markers that predict clinical recurrence in ductal carcinoma 
in situ of the breast: an Australian population-based study. Pathology. 
2004 Jun; 36(3): 221-9. 

25. Ringberg A, Idvall I, Fernö M, et al. Ipsilateral local recurrence in 
relation to therapy and morphological characteristics in patients with 
ductal carcinoma in situ of the breast. Eur J Surg Oncol. 2000 Aug; 26(5): 
444-51. 

26. Bur ME, Zimarowski MJ, Schnitt SJ, Baker S, Lew R. Estrogen receptor 
immunohistochemistry in carcinoma in situ of the breast. Cancer. 1992 
Mar 1; 69(5): 1174-81. PubMed PMID: 1739917.

27. Perin T, Canzonieri V, Massarut S, et al. Immunohistochemical 
evaluation of multiple biological markers in ductal carcinoma in situ 

of the breast. Eur J Cancer. 1996 Jun; 32A(7): 1148-55. PubMed PMID: 
8758245.

28. Poller DN, Snead DR, Roberts EC, et al. Oestrogen receptor expression 
in ductal carcinoma in situ of the breast: relationship to flow cytometric 
analysis of DNA and expression of the c-erbB-2 oncoprotein. Br J Cancer. 
1993 Jul; 68(1): 156-61. 

29. Chaudhuri B, Crist KA, Mucci S, Malafa M, Chaudhuri PK, Debder H. 
Distribution of estrogen receptor in ductal carcinoma in situ of the breast. 
Surgery. 1993 Feb 1; 113(2): 134-7. PubMed PMID: 8381562.

30. Perez AA, Balabram D, Salles MA, Gobbi H. Ductal carcinoma in situ 
of the breast: correlation between histopathological features and age of 
patients. Diagn Pathol. 2014; 9: 227. 

31. Scripcaru G, Zardawi IM. Mammary ductal carcinoma in situ: a fresh 
look at architectural patterns. Int J Surg Oncol. 2012; 2012. 

32. Kim JY, Han W, Moon HG, et al. Grade of ductal carcinoma in situ 
accompanying infiltrating ductal carcinoma as an independent 
prognostic factor. Clin Breast Cancer. 2013; 13(5): 385-91. 

33. Wang S-Y, Shamliyan T, Virnig BA, Kane R. Tumor characteristics as 
predictors of local recurrence after treatment of ductal carcinoma in situ: 
a meta-analysis. Breast Cancer Res Treat. 2011 May 15; 127(1): 1-14. 
PubMed PMID: 21327465.

34. Wapnir IL, Dignam JJ, Fisher B, et al. Long-term outcomes of invasive 
ipsilateral breast tumor recurrences after lumpectomy in NSABP B-17 
and B-24 randomized clinical trials for DCIS. JNCI J Natl Cancer Inst. 
2011 Mar 16; 103(6): 478-88. PubMed PMID: 1398619.

35. Fisher ER, Land SR, Saad RS, et al. Pathologic variables predictive of 
breast events in patients with ductal carcinoma in situ. Am J Clin Pathol. 
2007 Jul 1; 128(1): 86-91. 

36. Castellano I, Marchiò C, Tomatis M, et al. Micropapillary ductal 
carcinoma in situ of the breast: an inter-institutional study. Mod Pathol. 
2010 Feb 13; 23(2): 260-9. 

37. Harrison M, Coyne JD, Gorey T, Dervan PA. Comparison 
of cytomorphological and architectural heterogeneity in 
mammographically-detected ductal carcinoma in situ. Histopathology. 
1996 May; 28(5): 445-50. PubMed PMID: 8735720.

38. Benson JR, Wishart GC. Predictors of recurrence for ductal carcinoma 
in situ after breast-conserving surgery. Lancet Oncol. 2013 Aug; 14(9): 
e348-57. PubMed PMID: 23896274.

39. Tavassoli FA, Devilee P. Phatology and genetics of tumours of the 
breast and female genital organs. Lyon: Iarc Press; 2003. 

40. Groen EJ, Elshof LE, Visser LL, et al. Finding the balance between over- 
and under-treatment of ductal carcinoma in situ (DCIS). Breast. 2017; 
31: 274-83. 

41. Wallis MG, Clements K, Kearins O, Ball G, Macartney J, Lawrence GM. 
The effect of DCIS grade on rate, type and time to recurrence after 15 years 
of follow-up of screen-detected DCIS. Br J Cancer. 2012 May 8; 106(10): 
1611-7.

42. MacDonald HR, Silverstein MJ, Mabry H, et al. Local control in ductal 
carcinoma in situ treated by excision alone: incremental benefit of larger 
margins. Am J Surg. 2005 Oct; 190(4): 521-5. 

43. Verkooijen HM. Prediction of positive resection margins in patients 
with non-palpable breast cancer. Eur J Surg Oncol. 2015; 41(1): 106-12. 

e1742020

Thiago Acrux; Daniel Athanazio; Débora Gaudêncio; Caroline Rocha



8

44. Jackisch C, Harbeck N, Huober J, et al. 14th St. Gallen International 
Breast Cancer Conference 2015: evidence, controversies, consensus – 
primary therapy of early breast cancer: opinions expressed by german 
experts. Breast Care. 2015; 10(3): 211-9. 

45. Houssami N, Morrow M. Margins in breast conservation: a clinician’s 
perspective and what the literature tells us. J Surg Oncol. 2014; 110(1): 
2-7. 

46. Houssami N, Macaskill P, Marinovich ML, Morrow M. The association 
of surgical margins and local recurrence in women with early-stage 
invasive breast cancer treated with breast-conserving therapy: a meta-
analysis. Ann Surg Oncol. 2014 Mar; 21(3): 717-30. 

47. Fisher B, Anderson S, Bryant J, et al. Twenty-year follow-up of a 
randomized trial comparing total mastectomy, lumpectomy, and 
lumpectomy plus irradiation for the treatment of invasive breast cancer. 
N Engl J Med. 2002 Oct 17; 347(16): 1233-41. 

This is an open-access article distributed under the terms of the Creative Commons Attribution License.

Corresponding author

Thiago Acrux   0000-0002-3293-5009
e-mail: dracrux@gmail.com

e1742020

Ductal carcinoma in situ of the breast: correlation of architectural, cytological, IHC findings and recurrence analysis




