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IntROduCtIOn
Breast cancer is the most frequent cancer among women with 
an estimated 1.67 million new cases diagnosed in 2012 [1]. It has 
ranked number one in Indian women with age adjusted rate being as 
high as 25.8 per 100,000 women [2]. Breast cancer has surpassed 
cervical cancer and is now the leading cancer of cancer death, 
however cervical cancer still remains common in rural areas [3].

Broadly, breast carcinomas can be divided into invasive and in 
situ carcinoma. The incidence of DCIS of the breast seems to be 
increasing markedly, particularly with the advent of mammography 
[4]. DCIS is conventionally regarded as a precursor of invasive 
breast carcinoma [5] and it has long been recognised that in some 
patients, DCIS will progress to invasive carcinoma if it is untreated 
or treated inadequately. When the disease is recurrent, almost half 
of the cases show invasive histologic features. The progression of 
DCIS to IDC may be from low grade DCIS to low grade IDC and 
high grade DCIS to high grade IDC. This finding is supported by the 
parallel or horizontal model [6] of breast cancer progression. 

Studies comparing the immunohistochemical and genetic 
characteristics of DCIS with those of invasive carcinomas have 
identified similar changes between low grade DCIS and low grade 
invasive cancers, and similarly between high grade DCIS and high 
grade invasive cancers. Comparative genomic hybridisation studies 
of chromosome deletion demonstrated that 65% of low grade 
tumours had lost the long arm of chromosome 16 compared with 
only 16% of high grade tumours. This model implies ‘‘commitment’’ 
of a subtype of DCIS to a specific subtype of invasive carcinoma 
(high grade or low grade): low grade DCIS tends to progress to 
low grade, while high grade DCIS tends to progress to high grade 

invasive carcinoma. Besides studies of chromosomal alterations, 
this model is also supported by histologic data showing that in 
the progression of DCIS to invasive disease, the grade of DCIS 
consistently corresponds to the grade of subsequent invasive 
carcinoma [7].

This concept differs from the conventional model of disease 
progression in vulva, vagina, cervix and skin where there is increasing 
grades of dysplasia before development of invasive carcinoma [2].

In view of this, the present study was undertaken to analyse the 
relation between the grades of concurrent DCIS and IDC and to 
correlate these with the expression of biological markers like ER, 
PR and HER-2/neu. 

This study aims at correlation of the histological grades of concurrent 
in situ and invasive carcinomas and their immunohistochemical 
parameters. The study was undertaken to highlight the natural 
history of progression of breast DCIS to IDC.

MAtERIALS And MEthOdS
Present study was a prospective study carried out at the Department 
of Pathology, Father Muller Medical College, Mangaluru for a period 
of two years and 3 months starting from January 2011 to February 
2013. A total number of 60 mastectomy/lumpectomy cases were 
included in the study. Specimens that showed concurrent IDC 
(NOS) and DCIS were included in the study. Specimens that did not 
contain DCIS, those with lobular carcinoma or any other invasive 
carcinomas were excluded. Sections from formalin fixed, paraffin 
embedded tissue were stained with H&E stain.

IDC was graded according to the Nottingham modification of the 
Bloom and Richardson system [8]. DCIS was graded according to 
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ABStRACt
Introduction: Breast cancer is the most common cancer in 
women. Breast cancer has surpassed cervical cancer and is 
now the leading cause of cancer death; however, cervical 
cancer still remains common in rural areas.

Aim: To assess the architectural pattern, nuclear grade, presence 
and absence of necrosis of Infiltrating Duct Carcinoma (IDC) 
and concurrent Ductal Carcinoma in situ (DCIS) and to correlate 
the biological markers of the two. 

Materials and Methods: The present study was carried out in 
the Department of Pathology, Father Muller Medical College, 
Mangaluru, Karnataka, India from January 2011 to February 
2013. The mastectomy and lumpectomy specimens received 
in the histopathology laboratory were studied for the presence 
of IDC and concurrent DCIS. Haematoxylin and Eosin (H&E) 
staining for histological diagnosis and IHC analysis for ER, 

PR and Her-2/neu was carried out. All the data were analysed 
using SSPS software version 13.0. 

Results: This study included total 60 cases of IDC (NOS) with 
concurrent DCIS. The mean age of patients was 48.6 years 
(SD ±11.21). Most common anatomic location was in the left 
breast. Majority of tumours were Grade 2 followed by Grade 3. 
The grades of the IDC and coexisting DCIS were concordant in 
66.66% cases and 33.33% cases showed discordance. Also, 
98.33% of cases showed similar expression of ER, PR and Her2/
neu in both the components. Statistically, a strong correlation 
was seen in the grades, ER, PR and Her2/neu expression of IDC 
and DCIS (p<0.001).

Conclusion: We found that to a great extent, it is possible to 
predict the biological behaviour of one component when that 
of the other is known and this may help in planning patient 
management when only DCIS is present.
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Features evaluated Low grade
intermediate 

grade
high grade

Nuclear diameter 1-1.5 times of 
RBC

1-2 times of 
RBCs

>2 times of RBCs

Chromatin Diffuse Coarse Coarse

Nucleoli Absent Infrequent 1 or more nucleoli

Mitoses <1 per 10 HPF 1-2 per 10 HPF >2 per 10 HPF

Necrosis Absent 1+ 2+

[table/Fig-1]: Lagios classification [4] of grading DCIS.
 Notes: pes of implan.

[table/Fig-2]: Concurrent infiltrating duct carcinoma (single arrow) and cribriform 
intraductal carcinoma (double arrow) exhibiting same nuclear grade (Grade 2) (H&E 
stain; 10X).

[table/Fig-3]: : Discordant morphology-Grade 2 infiltrating duct carcinoma with 
high grade DCIS (H&E Stain; 10X) Inset shows DCIS showing highly pleomorphic 
cells with prominent nucleoli (H&E stain; 40X).

[table/Fig-5]: Table depicting various DCIS patterns.

iDC grades
high 

Grade 
DCiS

intermediate 
Grade DCiS

intermediate+high 
Grade DCiS

Low 
grade 
DCiS

total

IDC Grade 1 0 1 1 0 2%

IDC Grade 2 16 18 1 0 35%

IDC Grade 3 22 0 1 0 23%

60%

[table/Fig-4]: Correlation between IDC and DCIS grades.
Fisher's exact test p<0.001, HS

the Lagios classification [4] [Table/Fig-1] which evaluated nuclear 
grade, architecture and necrosis.

Representative blocks from all tumours were subjected to 
immunostaining for three markers, ER, PR and HER-2 neu. All 
primary antibodies were used following pressure cooker stimulated 
antigen retrieval method. The antibodies used were from Biogenex 
company with the antibody clones being 1D5, PR88 and EP1045Y 
for anti estrogen receptor, anti progesterone receptor and anti 
HER-2 respectively. Immunostaining in DCIS and IDC components 
were evaluated independently. ER and PR scores were given as 
mild, moderate and strongly positive based on H-score awarded 
[9]. HER-2/neu was scored as negative, 1+, 2+, 3+ based on the 
intensity of membranous staining.

StAtIStICAL AnALySIS
All the data were entered into Microsoft Excel 2010 spreadsheet 
and analysed using SSPS software version 13.0. Descriptive 
statistics were derived using frequency, percentage, mean, standard 
deviation. Chi-square test and Fischer’s exact test were used to test 
the significance i.e., nominal significance at p-value ≤0.05 level, for 
high significance the p-value was ≤0.01 and for not significant the 
p-value was >0.05.

RESuLtS
The age of the patients ranged from 29 to 82 years in present 
study, with mean age of 48.6 years (SD±11.21). Left breast upper 
outer quadrant was the most common anatomical location (57%). 
The mean tumour size was 3.55 cms (SD±1.45). We found that 
most common grade of IDC was Grade 2, seen in 35 patients 
(58.3%) followed by Grade 3 in 23 patients (38.8%) and Grade 1 
in 2 patients (3.3%), whereas high grade DCIS was predominant 
i.e., in 38 patients (63.3%) followed by intermediate grade in 19 
patients (31.7%). One patient (1.7%) had intermediate to high grade 
DCIS whereas 2 (3.3%) showed a combination of low and high 
grade DCIS. The grade of the IDC and coexisting in situ carcinoma 
was found to be concordant in 40 (66.66%) cases. Of these, 18 
(30%) cases had intermediate grade [Table/Fig-2] and 22 (36.66%) 
showed high grade features in both IDC and DCIS components. 
In the remaining discordant cases, 16 (26.66%) showed the IDC 
component to be Grade 2 whereas DCIS was high grade [Table/
Fig-3]. In one case of each Grade 1 and Grade 2 IDC (i.e., a total 
of 3.66%), the DCIS component exhibited both low grade and high 
grade features [Table/Fig-2]. Likewise, one case (1.66%) of Grade 
3 IDC had coexisting intermediate to high grade DCIS component. 
And one case (1.66%) of Grade 1 IDC showed intermediate grade 
DCIS. The various grades of IDC and DCIS are depicted in [Table/
Fig-4]. The statistical correlation between the two showed high 
significance (p<0.001, HS).

The most predominant pattern of DCIS was comedo (41.7%) 
followed by cribriform (30%). Other patterns included solid (18.3%), 
clear cell (6.7%) and micropapillary (3.3%). Various DCIS patterns 
are depicted in [Table/Fig-5].

A correlation between IDC grades and patterns of DCIS was also 
attempted which was statistically not found to be significant (Fisher's 
exact test p=0.203, NS) [Table/Fig-6].
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A total number of 50 cases (83.33%) showed negative ER in both 
IDC and DCIS components. In the remaining, 3 (5%) were strong 
positive, 1 case (1.66%) showed moderate and 5 (8.33%) showed 
weak positivity in both components. Variable expression was seen 
in 1 case (1.66%) with DCIS component being ER positive and 
IDC exhibiting weak positivity. Statistical correlation was significant 
(Fisher exact test p=0.034, significant).

A total of 47 cases were found to be PR negative and 11 were 
PR positive in both DCIS and IDC components. Two cases of 
strong positive PR in IDC component showed variable expression 
with DCIS being PR negative in one case and weakly positive in 
the other case. Overall, the PR expression in IDC and concurrent 
DCIS components was statistically significant (Fisher's exact test 
p=0.001, HS). 

In this study, 98.33% cases showed similar HER-2/neu expression in 
both IDC and DCIS components [Table/Fig-7]. HER-2/neu was over 
expressed in 10 (16.66%) cases in which 1 (1.66%) case showed 
HER-2/neu negativity (1+) in IDC component and 2+ in DCIS. Rest 
of the cases were HER-2/neu negative (p<0.001, HS).

In this study, we used Lagios classification to grade DCIS and 
found high grade DCIS in 63.3% cases. Our results were found 
to be concordant with Cadman BA et al., [17], whereas deviation 
in results were seen between our study and studies by Fisher 
ER et al., [18] and Latta EK et al., [19], where intermediate grade 
DCIS was predominant. In the present study, we employed Lagios 
classification [4] for grading DCIS as there are two major drawbacks 
in the application of systems like Bellamy COC et al., [20] and 
Hollande R et al., [21] that use a combination of nuclear grade 
and architectural pattern. One is the heterogeneity of architectural 
patterns within the same lesion; the other is the variation of nuclear 
grade within the same pattern subtype. For example, cribriform 
DCIS can show low, intermediate, and, less commonly, high nuclear 
grades. This problem can be avoided to a certain extent by using 
the Lagios classification and Van Nuys system which uses nuclear 
grade as the main criterion with further subdivision by the presence 
or absence of necrosis [4].

In the present study, the grade of the IDC and coexisting in situ 
carcinoma was found to be concordant in 40 (66.66%) cases. In 
comparison, the study by Gupta S et al., [13] shows the nuclear 
grade of the DCIS and coexisting invasive carcinoma to be 
concordant in 94.67% cases. In the remaining 5.33% cases in the 
above mentioned study, DCIS demonstrated a high nuclear grade 
while the invasive component was low nuclear grade as also seen 
in our study, where 16 (26.66%) cases showed the IDC component 
to be intermediate grade whereas DCIS was high grade.

The ER and PR receptor expression was 16.7% and 21.7% 
respectively in present study. The experience of other studies i.e., 
Bhagat VM et al., [15] Shet T et al., [22] Nisa A et al., [23] and 
Mudduwa LKB, [11] were not same as present study experiences. 
In most of these studies a higher proportion of tumours were ER 
and PR positive. ER and PR coexpression in our study were as 
follows ER+/PR+(11.6%), ER+/PR- (5%), ER-/PR+ (10%) and ER-/
PR-(73.33%). As against the above quoted studies, our study 
showed a deviation in the results of ER and PR coexpression.

The percentage of HER-2/neu positive tumours in our study was 
16.6 % which was comparable with results of Haung HJ et al., [24]. 
Bhagat VM et al., [15] and Lal P et al., [25] encountered a higher 
percentage of Her2/neu positive tumours in their studies.

Till date only few studies have been attempted to evaluate whether 
the same molecular subtypes as identified in invasive cancer, are 
also seen in DCIS. In present study, 50/60 (83.33%) cases showed 
negative ER in both IDC and DCIS components, 3 (5%) were strong 
positive, 1 (1.66%) case showed moderate and 5 (8.33%) showed 
weak positivity in both components. Variable expression was seen 
in 1 (1.66%) case with DCIS component being ER positive and IDC 
exhibiting weak positivity. Overall, 98.33% of cases showed similar 
expression of ER, PR and HER-2/neu in both the components.

In this study, we found concordant morphological grades of IDC 
and DCIS and expression of ER, PR and HER-2/neu by these 
components. This proves the fact that DCIS unlike other epithelial 
malignancies like carcinoma cervix and carcinoma vulva follow a 
parallel or horizontal progression to invasive carcinomas rather than 
a vertical progression.

LIMItAtIOn
Non inclusion of Ki-67 is a limiting factor of this study as Ki-67 
labelling plays utmost role in assessing disease behavior.

COnCLuSIOn
The incidence of breast cancer in India is increasing, hence 
appropriate screening, diagnostic and therapeutic modalities are 
need of the hour. A better understanding of the nature of breast 
cancer with respect to progression from in situ to invasive carcinoma 
can help in planning appropriate treatment and also predict the 

iDC grades
Clear cell 

DCiS
Come-

do DCiS

Cribri-
form 
DCiS

Micropapil-
lary DCiS

Solid 
DCiS

total

IDC Grade 
1

0 0 2 0 0 2

IDC Grade 
2

3 11 12 1 8 35

IDC Grade 
3

1 14 4 1 3 23

Total 4 25 18 2 11 60

[table/Fig-6]: Correlation between IDC grades and patterns of DCIS.
Fisher's exact test p=0.203, NS

[table/Fig-7]: Invasive duct carcinoma, HER-2/neu : Membrane immunoreactivity 
(3+) (40X). Inset shows concurrent comedo type DCIS exhibiting HER-2/neu positivity 
(3+) (40X).

dISCuSSIOn
In India the incidence of breast cancer is at a constant rise. Many 
studies have been published studying the biological behaviour of the 
disease. The average age of the patient at the time of presentation 
is 45-50 years as observed by Putti TH et al., [10], Mudduwa LKB, 
[11], Ahmed HG et al., [12], and Gupta S et al., [13] in their studies. 
Similar results were observed in present study with the mean age 
of patients being 48.6 years. The mean tumour size was 3.55 cms 
which was comparable to results obtained by Mudduwa LKB, [11] 
and Sofi GN et al., [14]. 

In present study, Grade 2 IDC was most predominant grade 
observed as also seen by Bhagat VM et al., [15], Ahmed HG et 
al., [12], Pathak TB et al., [16], and Sofi GN et al., [14]. However, 
Cadman BA et al., [17] and Mudduwa LKB, [11] in their studies 
found Grade 3 IDC as predominant grade.
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prognosis, thereby helping in better patient care, as more aggressive 
treatment could be given to women with high grade DCIS lesions 
which are at highest risk of progressing to invasive cancer.
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