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ABSTRACT 
Among 2018, there were 87,090 fatalities and 162,468 new cases of breast cancer in Indian women, 

making it the most common cancer in this population by a margin of 27.7 percentage points. 
5
 The rate at 

which breast cancer is being diagnosed in the country's major cities is rising. In metropolitan regions, the 

AAR is 21 per 100,000 people, but in rural areas it is just 8.
6
 per 100,000. 6 While breast cancer incidence 

and mortality rates are on the rise in India, there is a lack of relevant epidemiological data. 

 

“The mean age at presentation of breast cancer in India is below 50 years, which is much less than in the 

developed countries.
7
 Four fifths of the patients are less than 65 years of age. They are frequently 

diagnosed late with advanced clinical stage at presentation.
7
 TNBC prevalence in India lies in between 

27% to 35% according to studies”.
8 

 

“Relapse in TNBC patients have a poorer prognosis in comparison to non- TNBC types. Also, there is an 

increased rate of brain and lung metastases in TNBC patients.
17

 A distressing rise in the number of TNBC 

patients demands attention towards the advancement in the field. Histopathological diagnosis helps in 

choosing the most favourable treatment and prognosis.” 

 

“Hence, immunohistochemistry (IHC) and oncopathologist play a vital and substantial role in identifying 

TNBCs depending on the absence of hormonal receptors (ER and PR) and HER-2 in the tissue 

specimen”.
18 

 

Objectives of This Study: 
(i) To study the clinical profile of Triple Negative Breast Cancer. 

(ii) To study and analyse different histomorphological types of Triple Negative Breast Cancer. 

 

Review of Literature 

In 18
th
 century, Cooper’s ligaments and Sappey’s plexus of lymphatics revised the origin and spread of 

breast cancer. In 19
th
 century, after Muller’s dismissal of the humoral therapy of cancer, the 

demonstration of Breast cancer and its spread via lymphatics formed the fundamentals of excision 

techniques. The presence of Peau- de-orange appearance or Paget’s disease changed approaches and paths 

to treatment.
121

 

 

William S. Halstead, professor of surgery at John Hopkins conducted the first case of radical mastectomy 

in 1894. The hormone dependency of Breast Cancer was at first hypothethical. Endocrine surgery was 
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initially used as a method of treatment which was later overtaken by estrogen receptor modulators, 

luteinizing hormone agonists and aromatase inhibitors.
121

  

 

Physiology of the Breast 

Milk synthesis, secretion, and ejection are all physiological processes that take place specifically in the 

breast during lactation. The alveoli, which are tiny saccules connected to the lactiferous ducts, are the 

secretory units of the breasts. The secretory units' ability to produce milk is regulated by a web of 

hormones and growth factors. Important histologic changes occur in the breast as a result of the variation 

of these hormones throughout pregnancy and the menstrual cycle.
113,114,116,117

 

 

“The acidophilic cells of the anterior pituitary gland secrete prolactin. It works with Estrogen to form 

ducts, and it partners with progesterone to form lobules and alveoli. Prolactin is one of three hormones—
along with cortisol and insulin—that aid in the differentiation of alveolar cells into milk-secreting cells. 

Increased mammary development and differentiation leads to increased milk production. Besides being 

triggered by the thyrotropin-releasing hormone (TRH) and suppressed by dopamine, prolactin may also 

be made by breast cells as a paracrine or autocrine factor.” 

 

Hormone levels and levels of activity change often throughout the menstrual cycle. A spike in 

folliclestimulating hormone (FSH) levels during the follicular phase (days 1–14 of menstruation) 

promotes the growth of follicles and the release of Estrogen. Enhanced cellular proliferation and 

intralobular edoema owing to elevated Estrogen levels contribute to an increase in breast volume. “A rise 

in progesterone levels marks the beginning of the luteal phase, which is marked by a surge in luteinizing 

hormone (LH)”. 
113,116

 “This triggers the transformation of alveolar epithelial cells into secretory cells and 

the dilation of mammary ducts. The luteal phase of the menstrual cycle is characterised by a dramatic rise 

in breast epithelial cell proliferation. The quick reduction in circulating levels of Estrogen and 

progesterone in the breast induces a regression of the secretory activity of the epithelium and a decrease 

in breast volume and tissue oedema, with the effect being noticeable within a week after the 

commencement of menstruation.” 

 

After giving birth, prolactin production resumes after being inhibited by oestrogen and progesterone. In 

addition to glucocorticoids, insulin, and thyroxine, the primary lactogenic hormones include prolactine, 

hPL, and oxytocin. In the last several weeks of pregnancy, hPL initiates a process called lactogenesis in 

the breast. After giving birth, hPL stops being produced and prolactin becomes the only lactogenic 

hormone. When this hormone is present, the body responds by producing and secreting milk into the 

lungs. Increasing milk production, oxytocin induces myoepithelial cells to contract. Increased synthesis of 

prolactin and increased release of oxytocin are both prompted by the sucking reflex.
107,110,113,116 

 

When a woman hits menopause, often around the age of 50, she experiences a number of changes in her 

breasts. Several general symptoms and alterations in the mammary gland result from the loss of Estrogen 

and progesterone as a result of reduced ovarian activity. Night sweats, mood swings, vaginal dryness, hot 

flashes, and sleep disruptions are all part of the systemic symptoms.
107,110,113,116

 As the number of lobular 

units in the breast decreases, glandular tissue is lost and adipose tissue takes its place. In time, the breast 

loses its firmness and volume, resulting in a sagging appearance.. 
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Clinical Features 

 A lump or thickening in the breast that feels different than the surrounding tissue Changes in the 

size and/or shape as well as appearance of the breast 

 Redness or pitting of skin (orange-skin) 

 Changes on the breast skin surface (such as dimpling) 

 Nipple inversion and/or nipple discharge 

 Scaling, crusting, ulceration, pigmentation on the skin surface 

 Pain in the breast Weight loss 

 Lump in axillary tail  

 

Sonomammography 

Sonomammography is the ultrasound examination of the breasts. It is a non- invasive, screening 

procedure that helps in checking the condition of the breast parenchyma and vasculature. 

 

Histological Classification of Breast Cancer 
Understanding where the tumour originated (in the mammary ducts or lobes) and if it has spread beyond 

the epithelial layer of the breast (stromal invasion) is crucial for a morphological analysis of breast 

cancer. 
61 

 

However, in histopathological practise, ductal and lobular status and sub-classifications are determined 

not by the precise location of the tumour within the mammary tissue, but rather by cell type 

characteristics, cell number, secretion type and location, immunohistochemical profile, and architectural 

characteristics.
62,63 

 

Invasive breast carcinoma (IBC) accounts for around fifty to eighty percent of all newly diagnosed breast 

cancer cases (ILC).
64

  

 

Estrogen and Progesterone 
“Estrogen and progesterone are steroid hormones that play an important role in the normal glandular 

development and in breast cancer progression. The presence of hormone receptors namely estrogen and 

progesterone receptors, in the tumour tissue of breast correlates with the response to hormonal therapy 

and chemotherapy. Estrogen and progesterone mediate their effects on breast tissue by binding to specific 

nuclear receptors, leading to transcriptional regulation (activation or repression) of target genes”.
117

 

 

“Estrogen receptor occurs in two different forms namely ɑ and β. While ERɑ plays an important role in 

ductal elongation during puberty, PR and ERβ are important for lactational development of lobules”.
124

 

 

“Based on comprehensive gene expression profile studies, four clinically relevant molecular subtypes 

were revealed: Luminal A, Luminal B, enriched HER2 (HER2+), and Triple Negative (TN). The 

Immunohistochemical (IHC) panel with these biomarkers (ER/PR/HER2 has been considered efficient 

and significant in the stratification of these molecular entities”.
61,90

 

 

Luminal A 

“This molecular subtype is the most common and comprises approximately half of newly diagnosed 

breast cancer cases. 
62

 According to the last update of St. Gallen in 2013, the immunohistochemical 
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profile of this subtype was defined as: ER+ (≥ 1%), high expression of PR (≥ 20%), HER2- (≤ 10%), and 
low levels of Ki-67 (< 14%)”.

91
 

 

In addition, “these tumors have characteristics of luminal epithelial cells of the breast, such as the high 

expression of cytokeratin’s 7/8/18/19.
92

 They include a wide range of low histological grade variants, 

such as IBC-NST, tubular, cribriform, mucinous, and classic ILC”.
61,92

 

 

“This subtype has been associated with a highly favorable prognosis, with a more indolent clinical course, 

and generally shows less lymph node involvement.
93

 Nonetheless, due to the positive status of hormone 

receptors, patients benefit from endocrine therapies, either with selective estrogen receptor modulators 

(tamoxifen) or with aromatase inhibitors (anastrozole)”.
94

 

 

Luminal B 
“Responsible for approximately 20% to 30% of invasive breast cancer cases.

81
 This subtype can be 

categorized immunophenotypically into Luminal B (HER-): ER+ (≥ 1%), PR- or < 20%, HER2- (≤ 10%) 
and high levels of Ki-67 (≥ 20%); or Luminal B (HER2+): ER+ (≥ 1%), HER2+ (> 10%) and any level of 

PR and Ki-67.
91,95

 The expression of low molecular weight cytokeratin’s from luminal epithelial cells is a 

rule”.
81

 

 

“This molecular entity generally presents a moderate histological grade, including most of the IBC-NST 

and associated with an intermediate prognosis, with greater likelihood of locoregional recurrence when 

compared to Luminal A.
93,97

 Luminal B subtype is understood to be the most aggressive form of ER+ 

breast cancer cases and often does not show benefits for hormone therapy”. 

 

“Luminal B subtype is understood as the most aggressive form of hormone- dependent breast cancer 

cases, requiring additional treatments to hormonal therapy, such as chemotherapy (when HER2 +/-) or 

targeted target therapy (when HER2 +).” 

 

“The main difference in the molecular aspect between the two luminous subgroups is the increased 

expression of genes related to cell proliferation, such as NSEP1 (Nuclease sensitive element binding 

protein 1) and cyclin E1 (CCNE1), in addition to the activation of certain alternative pathways of growth 

factors, such as PI3K (Phosphatidyllinositol 3-Kinase) and Src (Proto-oncogene sarcoma) in Luminal B 

breast tumors”.
97

 

 

Materials and Methods 
• Study Design: 

This study is an observational and analytical, prospective (2 years) and retrospective (3 years) study. 

 

• Study Setting: 

This included all specimens of lumpectomy or modified radical mastectomy that were received in the 

department of surgical pathology, in Krishna Institute of Medical Sciences Hospital, Karad from June 

2016 to May 2021. 

 

• Selection Of Cases: 

Data was collected over a period of 18 months. 
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• Study Location: 

The study was performed in the Histopathology section of Department of Pathology, Krishna Institute of 

Medical Sciences, Karad. 

 

• Inclusion Criteria: 

All subjects undergoing surgically excised lumpectomy or modified radical mastectomy are included in 

this study. The cases diagnosed as TNBC were taken for detailed study. 

 

• Exclusion Criteria: 

Subjects with recurrent breast cancer and/or subjects undergoing chemotherapy were excluded from the 

study 

 

 SAMPLE SIZE: 

According to the study Thike, A., Cheok, P., Jara-Lazaro, A. et al Triple- negative breast cancer: 

clinicopathological characteristics and relationship with basal-like breast cancer. Mod Pathol 23, 123–
133 (2010)

143
 

Using the formula, n = 4pq 

L2 

Where n = Sample size, p = prevalence, q = 100-p, L = Allowable error (10%), the minimum cases to be 

selected for this study will be 100. However, we have included 302 cases in this study. 

 

 ETHICAL CONCERN: Ethical clearance has been obtained from the Ethical Committee.] 

 RISK FACTOR IN DETAILS: There is no risk factor in association with the study. 

 

Methodology: 
Data Collection: 

“The data including patients’ age, clinical staging, and other clinical data were obtained from the 

pathology records.” 

 

Grossing Of Specimen: 

Lumpectomy or modified radical mastectomy specimens received were grossed according to routine 

protocol wherein bits from tumor, margins, overlying skin, nipple and areola as well as lymph nodes 

were submitted. These were further fixed in 10% NBF or neutral buffered formalin and processed 

according to recommended routine guidelines. 

 

“10% neutral buffered formalin (NBF) that is used for fixation was prepared by the following 

constituents: 40% formalin - 100 ml Water - 900 ml, Sodium dihydrogen phosphate monohydrate 

- 4 grams, Anhydrous disodium hydrogen phosphate - 6.5 grams TECHNIQUE OF TISSUE”  

 

Processing: 
(i) Tissue Dehydration – 3 changes of graded alcohol followed by 2 changes of acetone. 

(ii) Clearing – by means of clearing agent Chloroform. 

(iii) Paraffin impregnation – 2 changes at a temperature of 60ºC 

(iv) Tissue embedding - in paraffin wax, labeled appropriately and blocks were made after 
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trimming the excess paraffin on the sides. 

(v) Section cutting - Sections were cut with the help of a rotary microtome on a setting of 4 

microns. 

(vi) The sections were further floated on a water bath having a 60ºC temperature set. 

(vii) Section mounting was done on a slide using a very fine and thin layer of glycerol egg albumin 

as an adhesive. 

(viii) For immunohistochemical study, the section mounting was done on slides coated with Poly-L-

Lysine. 

 

 

Staining Protocol and Procedure: 
Sections of 3-4µm thickness were cut and stained with Haematoxylin & Eosin stain. 

 

Procedure of H&E staining: 

Step 1) Deparaffinization - Sections are de-paraffinised 

 

Step 2) Rehydration - hydrated by means of graded alcohol to water. 

 

Step 3) Nuclear Staining - Stained with alum hematoxylin for nearly 5-15 minutes. 

Then the slides are washed under running tap water for 5 minutes. 

 

Step 4) Differentiation – Slides are differentiated in 1% acid alcohol for about 5 seconds. 

Then, they are washed well in tap water. 

 

Step 5) Bluing – Sections are dipped to be blued by using an alkaline solution (ammonia water) 

followed by a tap water wash. 

 

Step 6) Counterstaining – Sections are then counterstained with Eosin Y (1%) for approximately 15 

seconds. Sections are then washed in running tap water for 1-5 minutes.  

 

Step 7) Dehydration – by means of graded alcohol 

 

Step 8) Clearing is done using Xylene and coverslip is mounted by using DPX. The slides were studied 

under light microscopy and the data recorded. 

 

Results of H & E staining: 

Nuclei – blue to black due to hematoxylin. Cytoplasm and other substances – pink due to eosin. 

 

There can be many erroneous results causing absence or weak staining which may lead to 

misinterpretations. Proper precautions of various technical errors help in avoiding and minimizing these 

results. Various possible technical errors and their possible solutions or precautionary measures are 

mentioned in the table below: 

 

 

TECHNICAL PROBLEMS 

 

POSSIBLE SOLUTIONS 

 Avoid delaying of fixation for more than 30 minutes and 
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Inadequate fixation avoid over fixation (˃48 hours) 
Inadequate dehydration during 

tissue processing 

Check regular reagent changes (alcohol) and evaluate 

protocol for processing 

Paraffin too hot Continuous monitoring of the temperature of paraffin 

Prolonged or excessive heating Optimize antigen retrieval time 

Staining steps are not followed Review procedure manual 

Antibody too diluted Evaluate and monitor antibody titration 

Tissue drying during processing Prevent evaporation with the help of a humidity chamber 

 

Results and Observations 

Results and Observations 

During the study period, 302 specimens of modified radical mastectomy or lumpectomy that fulfilled 

the inclusion/exclusion criteria were received in the department of histopathology. 

 

The histological types of these specimens were diagnosed as Invasive Breast Carcinoma NST (250 out 

of 302 specimens, 82.7%), followed by Invasive Lobular Carcinoma, Mucinous Carcinoma, Medullary 

Carcinoma, Apocrine Carcinoma, Metaplastic Carcinoma, Neuroendocrine Carcinoma, Micropapillary 

Carcinoma, etc. 

 

These 302 specimens were further subjected to Immunohistochemistry based on ER, PR and HER 2 

Neu expression. 

 

It was observed that 100 out of 302 (33.1%) cases were negative for all the three markers and were thus 

marked as TRIPLE NEGATIVE BREAST CANCERs. 

 

These 100 cases were studied in detail based on clinicopathological parameters.  

 

Discussion  

Most common age of presentation was between 41-60 years (60%), followed by above 60 years of age 

(24%), and least by age group below 40 years (16%). Age range was 29-90 years. The mean age of 

presentation was 52.3 years which showed concordance with studies by Verma et. al., 2012
137

, Doval 

et. al., 2015
138

, Singh et. al. 2014
135

 and Ambroise et. al 2011
139 

 

The present study noted that 42% of the patients were pre-menopausal and 58% were menopausal. This 

finding was concordant with studies by Nigam et. al., 2014
140

, Doval et. al 2015
138

, Akhtar et. al, 

2015
141

 and Ambroise et. al. 2011
139

. 

 

Of the 100 cases studied, most cases had a tumor size within 2-5 cm (46 of 100 cases, 46%) which 

showed concordance with study by Gaopande et. al. 2015. 21 cases showed tumor size less than 2 cm 

(26%). This finding is showing concordance with the study by Thike et.al.2010. 33 cases had tumoral 

size larger than 5 cm (33%). This finding was concordant with studies by Sen et.al 2012 and Nandi 

et.al.2014. 

 

Based on the histological type in the 100 cases studied, the most common type of breast cancer was 

Invasive Breast Carcinoma No Special Type (IBC NST) which was seen in 72 cases (72%). This 
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finding is concordant with studies by Nigam et. al 2014
140

 and Rao et. al. 2013
146

. The other common 

types were Medullary carcinoma (8%), Metaplastic Carcinoma (3%) and Invasive Lobular Carcinoma 

(2%) which showed concordance with study by Thike et. al 2010
143

. 

 

Summary and Conclusions 

 Most common histological type was IBC NST followed by special types like Medullary 

Carcinoma, Metaplastic Carcinoma, Invasive Lobular Carcinoma, etc. 

 High tumor Grade – Grade III was seen in 85% of cases. 

 Of the 100 cases, 79% cases had infiltrating borders. 

 Tumor necrosis, tumor emboli and calcification were seen in 79%, 52% and 28% cases 

respectively. 

 Lymph node metastases were observed in almost 2/3
rd

 of cases. (62%) 

 DCIS component was present in 66% cases with predominantly in solid pattern, followed by 

comedo, cribriform and micropapillary pattern. 

 Adjacent breast tissue showed fibrocystic change, tubular adenosis, cyst formation, UDH, 

ADH etc. as the predominant findings. 

 Three cases showed recurrence, 5 cases showed metastases and 4 cases showed mortality  

 

In this study, TNBC accounts for 33.1% of all breast cancers and is found to be associated with 

perimenopausal age group, large tumor size, increased mitotic activity, and increased necrosis with 

higher histological grade and advanced stage at time of diagnosis. 

 

“Due to lack of drug-targetable receptors, chemotherapy is the only recommended systemic treatment 

to improve disease outcome. Peak risk of relapse is at 3 years after surgery, thereafter recurrence risk 

rapidly decreases. Survival after metastatic relapse is shorter as compared to other breast cancer 

subtypes, treatment options are few and response rates are poor and lack durability.” 
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