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Abstract  

 

Introduction: The most common malignancy encountered, in current setup is breast cancer in females. It stands second, 

as the most common cause, of death caused by cancers in developed countries. The diagnosis of the variants of breast 

cancer can be done with aid of immunohistochemistry (IHC) that is expression of ER, PR, Her2/Neu, and this has led to 

application of multiple systemic therapeutic strategies. The purpose of this study is to find the proportion of triple 

negative breast cancers in the study group and to compare the clinical features, natural history and outcome of Triple 

Negative Breast Cancer (TNBC) to other non-triple variants of breast cancers. Materials and methods: Analysis of 

retrospective clinical database was performed for 100 cases for the duration of 3 years (2017-2019). Clinical, 

histopathological and IHC patterns were compared under various headings. Results: Significant difference was found 

between the two groups in the variables such as age of diagnosis, tumor size, grade, lymphatic spread and prognosis. The 

patterns of reference amongst them show qualitative difference with triple negative group in view of risk of recurrence 

which peaked at 4 years and declined rapidly. On the contrary the others presented with constant risk of recurrence over a 

period of time. Conclusion: Triple Negative Breast Cancer has a more aggressive clinical setup as compared to others, 

although the findings are transient. The morphological characteristics alone cannot be used to classify breast cancers in 

two subtypes with different prognosis.  
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INTRODUCTION 
Breast cancers are the most common neoplasm 

being encountered in the new era accounting for 

approximately one fourth of all cancers in female’s 

world- wide and 27% cancers in developed countries 

with western lifestyle [1]. Men also present with breast 

cancer but its more than 100 times more common in 

women than in men. It usually has a bad prognosis 

invariably because of the delay in diagnosis [3, 17]. 

Carcinoma breast occurs in any cells of the mammary 

glands and exhibit wide scope of morphological, 

immunohistochemical profile and unique 

histopathological subtypes with different clinical course 

and outcome. 
 

The study was undertaken to compare the 

different histo-morphological findings with 

immunohistochemical parameters and presence of 

necrosis in the various categories. 

 

 

 

MATERIALS AND METHODS 
A retrospective study of 102 diagnosed cases 

of carcinoma breasts on histopathological examination. 

The patients had reported to our tertiary care center 

Dept of Pathology D Y Patil Medical College and 

Research Centre between the duration of 2017 to 2019. 

All the cases were reported on the basis of 

histopathological examination and hormone receptors 

of ER, PR and Her 2 markers. The clinical details of the 

patient were taken from the medical records 

department. The histopathology and IHC slides were 

prepared according to the general guidelines and were 

examined independently by two pathologists for 

morphological examination and lympho- vascular 

invasions were diagnosed on the basis of Modified 

Bloom Richardson Scoring. The IHC antibodies used 

were ER (Thermo Fischer Scientific), PR (Thermo 

Fischer Scientific) and Her 2 (Thermo Fischer 

Scientific). The ER PR pattern scoring was done on the 

criterion of Allred Score and the final score was 

concluded on the basis of proportional score and 

intensity score. False negative assays were avoided and 
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for the same internal scores were used. For Her 2 more 

than 10 % cells showing complete circumferential 

membrane staining that is complete and intense were 

considered positive i.e. ( 3+). 
 

Tumors showing positivity for ER, PR and Her 

2 (triple positive), for any of the two markers (double 

positive), single marker (single positive) and not 

showing positivity at all were labelled as triple 

negative. The groups were compared on the basis of 

cytomorphological patterns, lymphatic and vascular 

invasions, necrosis, lymphatic metastasis, Bloom 

Richardson scoring and grading of the lesion. 
 

 

 

RESULTS 
The lesions were broadly classified according 

to tumor estrogen receptors, progesterone receptors and 

human epidermal growth factor receptor 2 (Her 2)  

triple negative, triple positive, double positive and 

single positive  and statistical analysis  ( Chi squared 

test) was done in all with interpretation of the p value. 

The total number of cases undertaken for the study was 

102. Peak incidence of carcinoma breast was noted in 

the 30
 th 

and 40 
th 

decades with the mean age of 

presentation at 48.9 yrs.  The median age for 

presentation triple negative markers was 49.8 yrs. while 

that of triple, double and single positive marker was 

48.5 yrs.  On the basis of size of the tumor i.e. < 5cms 

or > 5cms the lesions were classified further on the 

basis of hormonal response (Table1 and 2). 

 

Table-1: Tumour size compared to the Hormonal receptors 

Classification X Tumor_size__5cms 

Classification Y Hormonal response (IHC markers) 
 

 Tumor_size__5cms  

Hormonal response N Y  

Triple Negative 618.2% RT 2781.8% RT 33 (32.4%) 

Triple Positive 19.1% RT 1090.9% RT 11 (10.8%) 

Two positive 721.2% RT 2678.8% RT 33 (32.4%) 

Single positive 728.0% RT 1872.0% RT 25 (24.5%) 

 21(20.6%) 81(79.4%) 102 
RT: % of Row Total; CT: % of Column Total; GT: % of Grand Total 

 Show all percentages 
 

Table-2:Chi-squared test with P value for tumor size 

Chi-squared 1.854 

DF 3 

Significance level P = 0.6032 
 

Chi-squared test for trend 

Chi-squared (trend) 0.957 

DF 1 

Significance level P = 0.3279 
 

On cytomorphological examination a close 

correlation was noted in the presence of necrosis 

amongst the four groups. The necrosis noted was 

mainly geographical and presented with comedo 

necrosis and central necrosis (Table 3 and 4). Lympho-

vascular invasions and lymphatic metastasis was 

assessed in all the groups separately. (Table 5 and 6). 

 

Table-3: Presence of necrosis compared to the Hormonal receptors 

Classification X Necrosis 

Classification Y Hormonal response (IHC markers) 

 

 Necrosis  

Hormonal response N Y  

All negatives 1236.4%RT 2163.6%RT 33 (32.4%) 

Single positive 1352.0%RT 1248.0%RT 25 (24.5%) 

Two positives 2266.7%RT 1133.3%RT 33 (32.4%) 

All positives 872.7%RT 327.3%RT 11 (10.8%) 

 55(53.9%) 47(46.1%) 102 

RT: % of Row Total; CT: % of Column Total; GT: % of Grand Total 

Show all percentages 
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Table-4: Presence of necrosis compared to the Hormonal receptors Chi-squared test 

Chi-squared 7.855 

DF 3 

Significance level P = 0.0491 

 

Table-5: Lymphatic Invasion 

Classification X Lymphatic invasion 

Classification Y Hormonal response (IHC markers) 

 

 
Lymphatic invasion 

 
Hormonal response N Y 

 
Triple Negative 14 42.4% RT 1957.6% RT 33 (32.4%) 

Triple positive 436.4% RT 763.6% RT 11 (10.8%) 

Two positives 1236.4% RT 2163.6% RT 33 (32.4%) 

Single positive 1144.0% RT 1456.0% RT 25 (24.5%) 

 
41(40.2%) 61(59.8%) 102 

RT: % of Row Total; CT: % of Column Total; GT: % of Grand Total 

Show all percentages 

 

Table-6: Lymphatic Invasion Chi-squared test 

Chi-squared 0.487 

DF 3 

Significance level P = 0.9216 

 

Chi-squared test for trend 

Chi-squared (trend) 0.000 

DF 1 

Significance level P = 0.9866 
 

A total of 60.6% cases in triple negative showed vascular invasion, followed by single positive, double positive 

and lastly triple positive (table 7 and 8) 
 

Table-7: Vascular invasion 

Classification X Vascular invasion 

Classification Y Hormonal response (IHC markers) 

 

 Vascular invasion  

Hormonal response N Y  

Triple Negatives 1339.4% RT 2060.6% RT 33 (32.4%) 

Triple positives 763.6% RT 436.4% RT 11 (10.8%) 

Two positives 1545.5% RT 1854.5% RT 33 (32.4%) 

Single positive 832.0% RT 1768.0% RT 25 (24.5%) 

 43(42.2%) 59(57.8%) 102 

RT: % of Row Total; CT: % of Column Total; GT: % of Grand Total 

Show all percentages 

 

Table-8: Vascular invasion Chi-squared test 

Chi-squared 3.389 

DF 3 

Significance level P = 0.3354 

 

Chi-squared test for trend 

Chi-squared (trend) 0.275 

DF 1 

Significance level P = 0.6002 

 

Metastatic deposits in the ipsilateral lymph 

nodes were noted in total of 32.4% cases of triple 

negative, 10.8% of triple positive, 32.4% of double 

positive and 24.5% of single positive. (Table 9 and 10) 
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Table-9: Lymphatic Metastasis 

Classification X Lymph node metastasis 

Classification Y Hormonal response (IHC markers) 

 

 Lymph node mets  

Hormonal response N Y  

Triple Negatives 1648.5% RT 1751.5% RT 33 (32.4%) 

Triple positives 436.4% RT 763.6% RT 11 (10.8%) 

Two positives 1236.4% RT 2163.6% RT 33 (32.4%) 

Single positives 1352.0% RT 1248.0% RT 25 (24.5%) 

 45(44.1%) 57(55.9%) 102 

RT: % of Row Total; CT: % of Column Total; GT: % of Grand Total 

 Show all percentages 

 

Table-10: Lymphatic Metastasis Chi-squared test 

Chi-squared 1.958 

DF 3 

Significance level P = 0.5811 

 

Chi-squared test for trend 

Chi-squared (trend) 0.000 

DF 1 

Significance level P = 0.9921 
 

The lesions were graded and assessed 

according to Modified Bloom Richardson Scoring in 

both the groups separately. Amongst the triple negative 

group most of the cases were in Grade II (53.1%), 

Grade III (25%) and Grade I (21.8%). On 

morphological examination, majority of the cases were 

diagnosed as Infiltrating Ductal carcinoma (NOS) were 

90.6%, followed by lobular, mixed lobular and ductal, 

medullary and metaplastic carcinomas (3.1%). In triple 

positive, double positive and single positive group, the 

lesions were graded as per Modified Bloom Richardson 

Scoring Grade I (48.5%), followed by grade II (47.1%) 

and lastly grade III (28.5%). Majority of the lesions on 

morphological examination were those of infiltrating 

ductal carcinoma NOS type (97.1%). Finally a 

summary of all the parameters was made to compare 

and analyse. (Table 11). 

 

Table-11: Summary of statistical tables 

Data Age 

Factor codes Code 

 

Sample size 102 

 

Levene's test for equality of error variances 

Levene statistic 0.0989 

DF 1 3 

DF 2 98 

Significance level P = 0.960 

ANOVA 

Source of variation Sum of Squares DF Mean Square 

Between groups 

(influence factor) 

932.0723 3 310.6908 

Within groups 

(other fluctuations) 

14575.8885 98 148.7336 

Total 15507.9608 101  

 

F-ratio 2.089 

Significance level P = 0.107 

 

Factor n Mean SD 

(1) 0 33 50.0303 12.6676 

(2) 1 11 56.0000 12.3774 

(3) 2 33 48.3939 11.4617 

(4) 3 25 45.2800 12.4248 
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Residuals 

Shapiro-Wilk test 

for Normal distribution 

W=0.9805 

accept Normality (P=0.1380) 

 

 
Fig-1: HPE showing area of central necrosis within the ductular epithelial cells shown by arrows in a triple negative breast carcinoma. A) H/E 

stain scanner view. B) H/E stains 10 xs. c) H/E stain 40x 

 

 
Fig-2: Immunohistochemistry in a triple negative breast carcinoma showing   a) ER negative b) PR negative c) HER2/Neu negative 

 

 
Fig-3: Immunohistochemistry in a triple positive breast carcinoma showing   a) ER positive b) PR positive c) HER2/Neu positive 

 

 
Fig-4: Immunohistochemistry in a breast carcinoma showing a) ER positive b) PR positive c) HER2/Neu negative 

 

 
Fig-5: Immunohistochemistry in a breast carcinoma showing a) ER negative b) PR negative c) HER2/Neu positive 
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DISCUSSION 
Breast cancers have a heterogenous approach 

with varied implications for patients and physicians. 

Now days more and more targeted therapy towards 

molecular markers is being used in diagnosis and 

theuraptic measures. The advent of hormonal therapies 

has validated the distinction between ER positive and 

negative, like-wise for other hormones. The utilization 

of tamoxifen targeted therapy further added to our 

understanding. With introduction of trastuzumab 

(Herceptin) therapy the importance of amplified and 

overexpressed her 2/ Neu (HER 2) came into light [1].  

Vici et al. first introduced the term “triple positive” 

breast cancer to describe a specific subtype [2]. They 

are defined as luminal HER2 tumor that expresses both 

ER and PR. In the current clinical settings, systemic 

theuraptic approaches for triple positive tumors 

comprise of hormone receptor (HR) specific hormonal 

therapies, targeted chemotherapy and HER 2 specific 

treatment [3]. The term triple negative is a group of 

cancers identified by absence of expression (ER), (PR) 

and absence of HER 2 over expression and 

amplification. This group comprise of 15 -20% of all 

breast cancer types [4]. They have been characterized 

with clinicopathological features of younger age of 

onset, higher mean tumor size, and higher grade tumors 

and in few studies with higher rate of node positivity 

[4].  
 

In the current study the total cases considered 

were 102, the peak incidence was noted in the third and 

fourth decades with a median age of 48.9 yrs. The cases 

were broadly divided as triple negative, triple positive, 

double positive and single positive, the mean age of 

patients presenting in triple negative was 49.8 yrs. 

These findings are comparable to those by Liedtke et al. 

Dent et al. and Gaopande et al. [5-7]. On the basis of 

size of the tumor lesion most of the triple positive 

(90.9%) were more than 5cms followed by triple 

negative cases (i.e. 81.8%) and double positive 

(78.8%). In other studies the mean tumor size  more 

than 3cms is noted in triple negative cases than in triple 

positive which could be because the average size of the 

tumors that they considered were less than 3 cms [6-8]. 

Significant association of necrosis was noted in triple 

negative cases (63.6%) with P value of (P = 0.0491) 

which was remarkably less in triple positive cases 

(27.3%).  Triple negative tumors have diverse 

morphology and basal cell features which help us to 

classify them in various groups, few of them like 

adenoid cystic and secretory carcinomas are well 

recognized and distinguishable. There are others which 

present with triple negative tumors with extensive 

comedo necrosis [9]. In contrast to apoptosis, comedo 

necrosis is the final result of bio energetic disability 

resulting due to ATP depletion to a level incompatible 

with cell survival, as an end result of toxic damage or 

physical insults. Glands with central lumen and 

devitalized cells usually present with comedo necrosis, 

especially in in-situ carcinoma (Figure 1). Although 

mitosis and necrosis have been recorded as histological 

feature of triple negative tumors its independent 

prognostic significance have been studied extensively 

[9, 11]. Controversy exists regarding the definition and 

classification of necrosis with respect to amount of 

necrosis and relative distribution within intraductal and 

invasive components [11]. Various studies have 

interpreted that prognostic significance of tumor 

necrosis evaluation actually represents rapid growth 

rate which exceeds tumor sustaining angiogenesis to 

significant proportions [13, 14]. Majority of the triple 

negative are ductal in origin [9, 10] with several other 

phenotypes over represented including metaplastic, 

atypical or medullary.  Infiltrating ductal carcinoma 

(NOS) was the most common diagnosis (90.6%) 

followed by lobular mixed with ductal component, 

medullary and metaplastic carcinoma in the current 

study. Majority of the tumors were in grade II (53%) 

and grade III (25 %) for the triple negative tumors. 

(Figure 2) In the single positive, double positive and 

triple positive most of the tumors were in Grade I 

(48.5%). These findings were in accordance with the 

studies conducted by Dent et al. and others [6, 7, 12, 

14]. Lympho-vascular invasion was noted more in triple 

positive cases (63.6% and 36.4%) respectively. (Figure 

3) In single positive cases vascular invasion (68%) was 

noted more as compared to lymphatic invasion (56%). 

(Figure 5) On the contrary triple positive lesions 

showed more lymphatic invasions (63.6%) in contrast 

to vascular invasion (36.4%).  Triple negative had 

lymphatic invasions in 51.5% of cases and vascular 

invasion was noted in 60.6% of cases. These finding 

were in contrast to the studies conducted Gaopande et 

al. [7] but in accordance with studies done by Dent et 

al. and others [6, 15, 16]. Several studies have reported 

40-50% metastasis in triple negative lesions as 

compared to other [6, 15, 16].  Ipsilateral metastatic 

deposits were 63.6% in triple positive and double 

positive lesions as compared to triple negative (51.5%) 

and single positive lesions (48%) in our study which is 

similar to findings of other studies (Figure 4). 
 

CONCLUSION 
Breast cancers are a varied group of disorders 

and generally thought, as being aggressive with poor 

prognosis. The management relies on traditional 

prognostic factors including nodal status, tumor 

histological grade and primary tumor size. It’s 

absolutely important to corelate the clinical features 

with phenotypical expressions as course and disease 

prognosis will vary depending on the findings. In the 

current study we can conclude, that the parameters like 

size of the tumors, lympho-vascular invasion and 

lymphatic spread are variable factors and the prognosis 

and course of the tumor cannot be judged on the basis 

of these. Also the hormonal status as already assessed 

in other studies helps in defining the treatment 

modalities and disease progression of the same. 

However a close association has been noted between 

triple negative tumors and comedo necrosis, which 
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definitely presents with different behavior and 

prognosis as compared to its absence. In fact, the 

presence of comedo necrosis in triple negative tumors is 

a good sign and they are documented to be clinically 

less aggressive. This helps in better assessment, 

management and overall better prognostic implications. 
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