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INTRODUCTION 

Breast cancer  a devastating illness for tens of thousands of women 

around the world, Most common non-skin cancer in women worldwide 

with an estimated 1.68 million new cases, breast cancer make it a leading 

cause of death in women aged 35 to 55 years 1, Accounts for 23% of all 

cancers in women and  responsible for 20% of cancer related death in 

women 2,3. In India, it  is the most common cancer  reported from urban 

cancer registries,  for about 30% of all cancers in females 4.Majority of 

the cases present at a younger age and with advanced disease 5. Appears  

to be relatively on the increase due to late marriage, birth of the first child 

at a later age, short period of breast feeding 6.In India  mostly  2/3rd of 

cancers detected are locally advanced disease 7. Locally advanced breast 

cancer encompass a heterogenous group of patient that includes those 

with a neglected slow growing tumour as well as those with aggressive 

disease. LABC is relatively uncommon presentation in developed world 

accounting for only 5 to 20%. But in the developing world like India it 

constitutes about 50% of the cases. Aggressive local treatment such as 

surgery or radiotherapy did little to improve the survival rates, but 

resulted in increased complications 8,9,10,11. Predominant pattern of failure 

in LABC is development of distant metastasis . With the development of 

systemic therapy to address micrometastasis, chemotherapy is routinely 

incorporated in the treatment of LABC 8,9,10,11. It can be given 
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preoperatively/post operatively. Breast cancer is a complex and 

heterogeneous disease comprising of a various biological entities, that are 

classified based on specific morphological appearances, immune 

histochemical features and clinical behaviour. In recent years, it has 

become evident that this diversity is the result of genetic alterations.12 The  

extensive analysis of gene expression profiles of breast cancers using 

DNA microarrays has led to the classification of breast cancer into 

molecular subtypes which have distinct clinical features, with markedly 

differing prognoses and clinical outcomes.13 Based on the study of gene 

expression profiles, breast cancers are divided into five molecular 

subtypes: Luminal A(ER+), Luminal B (ER+),basal-like, normal breast-

like and human epidermal growth factor 2 (HER2) overexpressing 

subtype.14,15 Within these five subtypes, basal like 2 breast cancer is 

characterized by absence of expression of estrogen receptor (ER), 

progesterone receptor (PR) and human epidermal growth factor 2 

(HER2). It is associated with aggressive histomorphology, poor prognosis 

and unresponsiveness to the hormonal chemotherapy, shorter survival and 

BRCA1 association. Although triple negative breast cancer (TNBC) is 

universally used as a surrogate marker, triple negative and basal like are 

not synonymous.16  Triple-negative breast cancer (TNBC) is defined by 

the lack of expression of estrogen receptor (ER), progesterone receptor 

(PR) and human epidermal growth factor 2 (Her2neu) expression and 

associated with aggressive clinical course and poor prognosis. Two 
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subtypes of triple-negative breast cancers have been described: basal and 

nonbasal.5 Triple-negative breast cancer(TNBC) accounts for 10-17% of 

all breast cancers with increased incidence in premenopausal women.17 

Basal type TNBC characteristically exhibits high histological grade, p53 

mutation, in most instances expresses basal cytokeratin (CK5/6, CK14 

and CK17), epidermal growth factor receptor (EGFR) overexpression, is 

significantly associated with Ki-67 labelling index, p53 expression, and 

BRCA1 expression, and show a shorter survival than nonbasal type. Gene 

expression profiling is the gold standard for the identification of basal 

type TNBC. Since GEP is costly, cumbersome to perform and requires 

fresh or frozen samples, it is still not feasible to perform GEP in low 

resource settings. Hence Rakha et al. suggested the use of 

immunohistochemical surrogates panel for the identification of basal-like 

subtype of TNBC. The panel includes four markers – ER, her2, 

cytokeratin 5/6 and epidermal growth factor receptor EGFR which 

identifies basal-like TNBC with 100% specificity and 76% sensitivity.18 

Patients with TNBC derive no benefit from molecularly targeted 

treatments such as endocrine therapy or trastuzumab, because they lack 

the appropriate targets for these drugs. Although TNBC is characterized 

by aggressive behavior, it is particularly sensitive to cytotoxic 

chemotherapy (the so-called ‘triple negative paradox’)19. In the 

neoadjuvant setting, TNBC patients have higher response rates to 

standard chemotherapy when compared with women affected by hormone 
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receptor-positive breast cancer. Approximately 30%–40% of TNBC 

patients achieve a pathological complete response (pCR) after standard 

anthracycline plus cyclophosphamide- and taxanebased neoadjuvant 

chemotherapy 20. The achievement of pCR in TNBC patients has a strong 

prognostic value, larger than in other breast cancer subtypes 21,22. 

Therefore, neoadjuvant chemotherapy is currently considered the 

preferred approach for the majority of TNBC patients with early-stage 

disease  23. Platinum agents (i.e. carboplatin and cisplatin) are cytotoxic 

DNA damaging compounds leading to DNA strand breaks and possible 

consequent cell apoptosis; this peculiar mechanism of action makes them 

specially active in cancer cells with DNA repair deficiency such as those 

harbouring deleterious mutations in the BRCA genes24. Based on the 

biological rationale for a heightened susceptibility of TNBC to DNA-

damaging compounds 25 , several trials have investigated the possible role 

of platinum agents as a treatment option in TNBC patients. Although 

some of these studies have suggested a possible benefit for platinum-

based neoadjuvant chemotherapy in TNBC patients .The primary goal of 

this study is to assess the efficacy of cisplatin as neoadjuvant 

chemotherapy in TNBC based on the  pathologic complete response 

[pCR]), progression free survival (PFS), site-specific distribution of 

recurrence, post recurrence survival (PRS), and overall survival (OS). 

  



5 
 

AIM OF THE STUDY 

 

 The aim of this study is to assess the response to neoadjuvant 

chemotherapy in TNBC following 4 cycles of AC with Cisplatin followed 

by 4 cycles of Taxanes versus 4 cycles of AC followed by 4 cycles of 

taxanes to study  the efficacy of cisplatin as neoadjuvant chemotherapy in 

TNBC based on the objective clinical and  pathologic complete response 

[pCR]). 
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REVIEW OF LITERATURE 

Anatomy of the breast 

Embrology 26,27 

At sixth week of the fetal development, two ventral bands of 

thickened ectoderm  are evident in the embryo. In mammals paired 

breasts develop along these ridges extending  from  base of the forelimb 

to the region of the hind limb. These ridges are not prominent and 

disappear after a short time, except for small portions that persist in the 

pectoral region.The breast develops when an ingrowth of ectoderm forms 

a primary tissue bud in the mesenchyme. The primary bud initiates 

development of 15 to 20 secondary buds. Epithelial cords develop from 

the secondary buds  extending  into the surrounding mesenchyme. Major 

ducts open into shallow mammary pits and the proliferation of 

mesenchyme transforms mammary pit into nipple.    

                                          

 

 

 

Fig: Milk line 
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Fig: Development of  Secretory unit 

Gross anatomy26,27 

  Breast composed of 15 to 20 lobes and each composed of several 

lobules. Fibrous bands of connective tissue travels through the breast  

inserting perpendicularly into the dermis and it is called the suspensory 

ligaments of Cooper and provides structural support. In females mature 

breast extending  from the level of infra mammary fold at the sixth or 

seventh rib and  extends transversally from  lateral border of the sternum 

till the anterior axillary line. The deep surface formed by the fascia of the 

pectoralis major, serratus anterior, external oblique abdominis, and the 

upper part of the rectus sheath. Axillary tail of Spence extending  laterally 

across the anterior axillary fold. The upper outer quadrant of the breast 

has greater volume of the tissue than any other quadrant. Epidermis of the 
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nipple areola complex of  breast is pigmented , variably corrugated, 

during puberty the pigment becomes  darker, the nipple assumes an 

elevated configuration and during pregnancy the areola enlarges and  

pigment becomes further enhanced. Areola of the breast contains 

sebaceous glands, sweat glands and accessory glands. The dermal 

papillae at the tip of  nipple contains sensory nerve endings and 

meissner’s corpuscles. Smooth muscle bundle fibres lying 

circumferentially and longitudinally along the major ducts, and are 

responsible for the nipple erection. 

 

 

 

 

 

 

 

Fig: Anatomy of breast 
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Blood supply28,29,30,31,32 

Blood supply of breast 

a) Perforating branch of the internal mammary artery 

b) Lateral branch of posterior intercostals arteries 

c) Branches from the axillary artery including  lateral thoracic and 

pectoral branches of the thoraco acromial artery. 

The second, third, 4th anterior intercostals perforators and branches 

of the internal mammary artery. Lateral thoracic artery give rise to lateral 

mammary branches. Veins of the breast follows the course of the artery 

with the venous drainage towards axilla. Three principal groups of veins 

are perforating branches of 

a) Internal thoracic vein 

b) Posterior intercostals veins 

c) Axillary veins 

The vertebral plexus of veins called as Batson’s plexus: It provides 

second route for the spread of breast carcinoma via veins. This venous 

plexus surrounds the vertebra  extending from the base of  skull to the 

sacrum. These veins do not have valves and making blood to flow 

through them in either direction. This venous communication is important  

in the breast as the posterior intercostals arteries are in direct continuity 
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with vertebral plexus. This potential pathway is the cause for metastasis 

of breast cancer to the vertebrae, skull, pelvic bone, lungs and the CNS. 

Innervation of the breast.33 

Lateral cutaneous branches of third through the 6th intercostals 

nerve supplies sensory inervation to the breast and the anterolateral chest 

wall and the anterior branch of the supraclavicular nerve supplies limited 

area of the skin over the upper part of  breast. 

Lymphatic drainage34,35 

 Six axillary lymph node groups 

(a) Axillary vein group (lateral group)- consist of 4 to 6 lymph nodes, 

lying medial to axillary vein, receiving  most of the lymph drainage 

from the upper extremity. 

(b) External Mammary group: (Anterior or pectoral group) : consist of 

5 to 6 lymph nodes , lying along the lower border of pectoralis 

minor muscle,  receiving most of the lymph drainage from the 

lateral aspect of the breast. 

(c) Scapular group: (Posterior or subscapular) : consists of 5 to 7 

lymph nodes lying  along  posterior wall of the axilla, receiving 

lymph drainage from the lower posterior neck, posterior trunk and 

posterior shoulder. 
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(d) Central Group: consists of 3 to 4 lymph nodes  lying immediately 

posterior to the pectoralis minor muscle, receiving lymph drainage 

from the axillary vein, external mammary  and directly from the 

breast. 

(e) Sub clavicular group( Apical): consists of 6 - 12 lymph nodes lying 

superior and posterior to upper part of the pectoralis minor,  

receiving lymph drainage from rest of the remaing group of 

axillary lymph nodes. 

(f) The interpectoral group: (Rotter’s ) : consists of 1 to 4 lymph 

nodes, found between the pectoralis major and pectoralis minor 

muscle, receiving lymphatic drainage directly from the breasts. 

From interpectoral group of lymphnodes lymph fluid  directly 

passes to the central and apical  group of lymphnodes. 

The axillary lymphnodes based on their relationship with the 

pectoralis minor muscle.Lymph nodes  located lateral and below the 

lower border of the pectoralis minor muscle-level 1 consisting  external 

mammary, axillary vein and scapular group of lymph nodes. Lymph 

nodes located posterior to the pectoralis minor muscle - level 2, including 

central and interpectoral group of lymph nodes. Lymph nodes located 

above and medial to the upper border of  pectoralis minor muscle - level 

3, including  subclavicular group of lymph nodes. 



12 
 

Lymph flow:  The plexus of lymph vessels in the breast arises from the 

inter lobular connective tissue and in walls of lactiferous ducts, 

communicating with subareolar plexus of lymph vessels. Efferent lymph 

vessels from breast pass around the lateral edge of pectoralis major, 

piercing the clavipectoral fascia continued as external mammary group of 

lymph nodes. Upper part of the breast few lymph vessels directly pass to 

the sub clavicular group of lymph nodes. Axillary lymph nodes  receives 

more than 75% of the drainage from the breast and rest derived primarily 

from the medial aspect of the breast, flows through the lymph vessels that 

accompany the perforating branches of the internal mammary artery and 

enters the internal mammary group of lymph nodes. 

    

 

 

 

 

 

Fig: Relations of breast 
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CARCINOMA OF BREAST 

Most common cancer among women in world36.The increased 

utilization of mammography, resulted in an increase in the detection of 

breast cancers at earlier in the western countries. Eventhough there is a 

reasonable reduction in the breast cancer mortality in the developed 

countries due to the early diagnosis and advances in the treatment,but still 

there is rise in most of the Asian countries.37 

EPIDEMIOLOGY  

Breast cancer is the leading cause of cancer deaths across the world 

with more than one million cases annually.37 It is now regarded as the 

most common cancer both in developed and developing regions with 

690,000 new cases estimated in each region of the world. In India  breast 

cancer in female is the most common cancer with an age-standardized 

incidence rate of 30.8 per 100000 population.38  

CLINICAL PRESENTATION 39 

A large number of breast cancer cases present symptomatically. 

Recently, widely used screening methods  including mammography, the 

incidence of asymptomatic cases has come to a rise. Symptomatic women 

present most commonly with breast lumps (60-70%), followed by pain 

(14- 18%), nipple abnormalities like retraction and discharge (7-9%). 
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Family history seen in about 3-14% cases. The breast tumours  mostly 

involve upper outer quadrant of the breast (40-50%), followed by central, 

upper inner, lower outer and lower inner quadrant. All symptomatic 

breast diseases should be assessed using triple assessment including  

(i)clinical examination, (ii) imaging studies( mammography & 

ultrasound) and  (iii)tissue sampling   ( fine needle aspiration cytology or 

core needle biopsy). 

RISK FACTORS FOR BREAST CANCER 

AGE 40 

Breast cancer  rare in young age women  below 25 years except  

some familial cases. Although breast cancer rare in young age, half of 

those affected are either ER negative or HER2/neu positive in the 

Western population. About 77% of breast cancers occur in women over 

50 years of age, incidence rises throughout the lifetime of a woman. 

AGE AT MENARCHE AND MENOPAUSE 41,42,43 

Early age at menarche has been associated with  increased risk of 

breast cancer.  Late menopause occurring after the age of 55 years 

doubles the risk of breast cancer than those  attaining  menopause before 

the age of 45 years.   
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AGE AT FIRST CHILDBIRTH AND PARITY 44 

Childbearing at younger age has associated with decreased risk of 

breast cancer. First childbirth at age of <30 years and multiple 

pregnancies has been associated with reduced risk of breast cancer. 

Relative risk of developing breast cancer estimated to increase by 3% for 

each year. The risk of breast cancer has been reduced by 7% with each 

full term delivery, overall multiparous women have a 30% lower risk of 

developing breast cancers than nulliparous women. 

RACE AND ETHNICITY 45,46 

The incidence of mortality is more in African –American women  

presenting at a more advanced stage at  time diagnosis when compared to 

white women. Large number of breast cancer cases diagnosed in black 

women were less than 40 years of age, the breast tumours occurring in 

black women exhibit higher nuclear grade, usually do not express 

hormone receptors, and have sporadic mutations in p53 gene. 

BREAST FEEDING 43 

Breast feeding has been associated with reduction in the risk of 

breast cancer. The longer duration of  breastfeeds, the greater is the 

protection against breast cancer, and the risk is reduces by 4% for every 

12 months of breastfeeding. The risk of breast cancer in women who had 
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breastfed for more than two years was 33% lower than those females who 

had never breastfed.  

PROLONGED EXPOSURE TO EXOGENOUS ESTROGEN 40 

Women undergoing hormone replacement therapy with combined 

estrogen and progestin shows an increased risk of developing breast 

cancer. 

RADIATION THERAPY 47 

Ionized radiation forms an established risk factor for breast cancer. 

The risk of developing breast cancer was the highest in women who had 

increased number of exposures and at a younger age. 

PREVIOUS BREAST DISEASE 48 

Women with history of benign breast diseases have increased risk 

of developing breast cancer. Women who had proliferative disease 

without atypia on biopsy specimens have a two-fold increase and 

proliferative disease with atypia have a five-fold increase in risk of breast 

cancer development. 

GENETIC AND FAMILY HISTORY 

Women having  two or more first-degree relatives are affected at  

early age and having four-fold increase in the risk of development of 
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breast cancer. Several studies  shown link between risk of breast cancer 

development and inherited mutations in many genes like BRCA1, 

BRCA2, p53, PTEN and ATM. The breast cancer genes, BRCA1, located 

on the long arm of chromosome 17 and BRCA2,  located on the long arm 

of chromosome 13, identified and mutations in these genes have been the 

established risk factors for breast cancer. Inherited mutations in p53 and 

PTEN genes, associated with familial syndromes  Li-Fraumeni and 

Cowden  are at high risk of developing breast cancer49. 

OBESITY 

Associated with increased incidence of breast cancers, risk is 

greater in postmenopausal women than in premenopausal women50. 

DIET 

 Several studies  suggested  that increased consumption of dietary 

fat is associated with an increase in breast cancer risk51. 

SMOKING AND ALCOHOL CONSUMPTION 

A meta-analysis study found that there is higher risk in women 

started smoking at young age, before the age of 20 and before the birth of 

their first Child52. Alcohol intake associated with increased risk of breast 

cancer and the risk is dose-dependent53. 
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PHYSICAL ACTIVITY 

Several studies showed strong association between physical 

activity and breast cancer,  about 15-20% reduction of risk of developing 

breast cancer in the most active women and strongest association shown 

for postmenopausal women54. 

INVASIVE CARCINOMA OF BREAST 

Microscopically classified into various special types based on the 

particular pattern they exhibit. Approximately 75% of the carcinomas 

don't represent any special types and labelled as invasive ductal 

carcinoma, not-otherwise-specified (NOS) type.37 

WHO CLASSIFICATION OF INVASIVE CARCINOMA OF 

BREAST 

1. Invasive ductal carcinoma 

a. Pleomorphic carcinoma 

b. Carcinoma with melanotic features 

c. Carcinoma with choriocarcinomatous features 

d. Carcinoma with osteoclast like giant cells 

2. Invasive lobular carcinoma 

a. Classic lobular carcinoma 

b. Solid lobular carcinoma 
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c. Alveolar lobular carcinoma 

d. Pleomorphic lobular carcinoma 

e. Tubulolobular lobular carcinoma 

f. Mixed lobular carcinoma 

3. Tubular carcinoma 

4. Cribriform carcinoma 

5. Carcinoma with medullary features 

a. Medullary carcinoma 

b. Atypical medullary carcinoma 

c. Invasive carcinoma NST with medullary features 

6. Metaplastic carcinoma of no special type 

a. Low-grade adenosquamous carcinoma 

b. Fibromatosis-like metaplastic carcinoma 

c. Squamous cell carcinoma 

d. Spindle cell carcinoma 

e. Metaplastic carcinoma with mesenchymal differentiation 

i. Chondroid differentiation 

ii. Osseous differentiation 

iii. Other types of mesenchymal differentiation 

f. Mixed metaplastic carcinoma 

g. Myoepithelial carcinoma 

7. Mucinous carcinoma 
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8. Carcinoma  with signet-ring-cell differentiation 

9. Carcinoma with neuroendocrine features 

10. Carcinoma with apocrine differentiation 

11. Invasive papillary carcinoma 

12. Invasive micropapillary carcinoma 

13. Adenoid cystic carcinoma 

14. Mucoepidermoid carcinoma 

15. Salivary gland/skin adnexal type tumours 

16. Polymorphous carcinoma 

17. Inflammatory carcinoma 

18. Bilateral breast carcinoma and non-synchronous breast carcinoma 

19. Exceptionally rare types and variants 

Secretory carcinoma 

Oncocytic carcinoma 

Sebaceous carcinoma 

Lipid-rich carcinoma 

Glycogen-rich clear cell carcinoma 

Acinic cell carcinoma 55 

1. INVASIVE DUCTAL CARCINOMA 

Invasive ductal carcinoma of NOS type, a heterogeneous group of 

tumours not having characteristics  specific to any special type of 
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carcinoma to be classified as special types such as tubular, mucinous, 

medullary or lobular carcinoma. Most common type of infiltrating breast 

cancers constituting  about 47-75% of the cases.56 and  considered to be 

the prototype of all breast cancers.57 

GROSS FEATURES 

Grossly, the tumour varies in size, shape and presents as ill 

circumscribed, firm to hard mass. The cut surface is greyishyellow with 

stellate outline formed by the trabeculae radiating into the surrounding 

fat. In larger tumours, there may be areas of necrosis, cystic degeneration 

and haemorrhage. The cut surface of these tumours, show few ‘chalky 

streaks’, due to the duct elastosis. 

 

 

         

                               

 

 

FIG. 1(A) - INVASIVE DUCTAL CARCINOMA- CUT SURFACE 

SHOWING WHITISH IRREGULAR MASS WITH    CHALKY 
STREAKS. 
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MICROSCOPY 

Microscopically, the tumour cells grow in different patterns like 

diffuse sheets, cords, nests, trabeculae and even as single cell. Glandular 

differentiation may be marked, focally present or totally absent. The 

tumour cells are large, pleomorphic, with multinucleated tumour giant 

cells, showing characteristic features of malignancy with prominent 

nuclei and nucleoli and numerous mitotic figures. About 60% cases show 

areas of necrosis. Focal areas of squamous, apocrine metaplasia or clear 

cell change may be present. The amount of stroma varies from empty to 

abundant. The stroma ranging from fibrotic to desmoplastic in 

appearance, with desmoplastic stroma being found in most of the cases. 

Stromal elastosis and foci of periductal and perivenous elastosis may also 

be present. Calcifications in the form of both coarse or fine granules and 

rarely psammoma bodies are seen in about 60% of the cases. The 

interphase between tumour and stroma, often shows lymphoplasmacytic 

inflammatory infiltrate. Fisher et al., found angioinvasion, perineural 

invasion and lymphatic invasion in 33%, 28% and 5% respectively.37    In 

up to 80% of cases, foci of in situ component may be present, however, 

the relative proportion of invasive carcinoma and in situ component may 

largely vary in individual cases.56 
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FIG. 1(B): PROTOTYPICAL INVASIVE DUCTAL CARCINOMA 

 

2. INFILTRATING LOBULAR CARCINOMA 

Infiltrating lobular carcinoma is the second most common type of 

breast cancer constituting to about 5-15% of the cases.56 

HISTOLOGIC VARIANTS 

CLASSIC FORM 

The malignant cells are small, less pleomorphic and are arranged 

singly, in a linear single file pattern, narrow trabeculae within the stroma. 

It may also show a ‘pagetoid’/ concentric growth pattern around the 

lobules exhibiting lobular  neoplasia  in  situ.  Often,  the  stroma  appears  

dense  and  fibrous  with periductal  and  perivenous elastosis.37 
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PLEOMORPHIC VARIANT 

The growth pattern of this variant is similar to that of classic form 

with lack of cohesion. The tumour cells exhibit nuclei that are highly 

pleomorphic, anaplastic and show high mitotic rate. It sometimes, shows 

apocrine differentiation and signet ring morphology.37 

SOLID VARIANT 

It accounts for about 10% of lobular carcinoma cases. The tumour 

cells are similar to classic type, but are arranged in diffuse sheets rather 

than single files with very less amount of intervening stroma.56 

ALVEOLAR VARIANT 

It is an uncommon variant of lobular carcinoma in which the 

tumour cells with typical lobular features are arranged in globular clusters 

of 20 or more cells in each cluster.56 

TUBULOLOBULAR VARIANT 

In this variant, the overall infiltrative pattern of lobular carcinoma 

cells is admixed with small tubules showing minute or undetectable 

lumen. Often, there is presence of in situ component, which may be of 

ductal, lobular or mixed type.37 
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HISTIOCYTOID CARCINOMA 

It is composed of tumour cells growing in a diffuse pattern with 

individual cells showing abundant, granular and foamy cytoplasm. It is 

currently considered a variant of invasive lobular carcinoma with 

apocrine differentiation.37 

IHC 

About 80-95% of invasive lobular carcinomas are positive for ER 

and 65-75% is positive for PR. 70-75% of the tumours are positive for 

both ER and PR. About 85-90% of invasive lobular carcinoma cases 

show loss of E-cadherin expression.58 

3. TUBULAR CARCINOMA 

Tubular carcinoma is an uncommon histologic type of breast 

carcinoma. It accounts for about 1-4% of all breast malignancies.55 

GROSS 

Macroscopically, tubular carcinoma is indistinguishable from the 

invasive ductal carcinoma. It has poorly circumscribed margins and hard 

in consistency. Characteristically, the size of the tumour is small ranging 

from 2mm to 1.5 cm. Most tumours are less than 1 cm in size. 
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MICROSCOPY 

Microscopically, it is difficult to differentiate from benign 

conditions like radial scar and microglandular adenosis due to the well 

differentiated appearance of tubular glands, scarcity/absence of 

pleomorphism, necrosis and mitoses. The tubules are arranged 

haphazardly in the stroma and are often angulated. The stroma is often 

cellular and desmoplastic in nature. The tubules may show intraluminal 

basophilic secretions, apocrine snouts in the apical cytoplasm. The 

tumour may infiltrate into the adjacent adipose tissue, at the periphery. 

The term ‘tubular carcinoma’ is best reserved for the tumours 

showing at least 90% of tubular pattern.59 These tumours show a 

favourable prognosis. DCIS is frequently present in association with 

tubular carcinoma. The in situ component is usually of low grade 

showing cribriform or papillary pattern.60 The tubular carcinoma can be 

seen associated with invasive ductal carcinoma, NOS type or sometimes 

with invasive lobular carcinoma, which leads to dilemma in making a 

diagnosis. In such instances, the term tubular NOS and tubular mixed can 

be employed. Mixed tubular carcinomas are associated with increased 

tumour size, increased nodal metastases and worse clinical outcome.61 
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Immunohistochemically, these tumours are 90% of these tumours 

are positive for ER, 70-80% are positive for PR and rarely they show 

HER2 overexpression. 

4. CRIBRIFORM CARCINOMA 

Invasive cribriform carcinoma is a relatively rare neoplasm of 

breast which is similar to tubular carcinoma and shares a favourable 

prognosis with it. This tumour shows a cribriform appearance of the 

invasive component, reminiscent of the in situ counterpart, which is 

frequently associated with it. Cribriform pattern is often associated with 

tubular formations, but the relative proportion of both determines the 

terminology of the tumour, as proposed by Page et al.,37 

5. MUCINOUS CARCINOMA 

Mammary mucinous carcinomas are also described as colloid, 

mucoid, or gelatinous carcinomas. It is characterized by the production of 

abundant mucin, both intracellular and extracellular. 

Macroscopically, these tumours are characteristically sharply 

circumscribed, soft tumours with gelatinous and glistening cut surface. 

Microscopically, the tumour cells are arranged in clusters and 

islands composed of 10-20 cells in lakes of extracellular mucin. The 

mucin stains positive with mucicarmine, MUC2 and MUC6. The term 
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mucinous carcinoma is employed only when at least 90% of the tumour 

shows mucinous appearance.62 

            Immunohistochemically, these tumours are always positive for 

hormone receptors whereas HER2neu is almost always negative.63 

6. CARCINOMA WITH SIGNET-RING CELL 

DIFFERENTIATION 

Signet-ring cell carcinoma is a type of malignancy in which the 

cells show abundant intracellular mucin which pushes the nucleus to one 

side of the cell, resembling the characteristic signet-ring appearance. It is 

important that primary invasive breast carcinomas with signet-ring cell 

morphology to be differentiated from metastases from other organs.62 

7. CARCINOMA WITH MEDULLARY FEATURES 

The tumours of the breast which show medullary features are 

typically associated with triple negative phenotype i.e., lack of expression 

of ER, PR and lack of her2 amplification. These tumours have been 

found to be associated with carriers of BRCA1 germ line mutation, which 

shows worse prognosis. The medullary-like carcinoma is associated with 

expression of basal cytokeratins, which leads to them being classified as 

basal-like breast cancers.64 
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Grossly, these tumours are well circumscribed and have soft and 

uniform consistency.  

Microscopically, there are three major morphologic criteria, for a 

tumour to be classified as medullary-like carcinoma. They are, more than 

75% of the tumour cells to be arranged in syncytial network, absence of 

fibrosis, prominent stromal lymphocytic infiltrates, lack of gland 

formation, and well circumscribed tumour with pushing margins rather 

than infiltrative margins. The cells have abundant cytoplasm, 

pleomorphic vesicular nuclei with one or more prominent nucleoli. 

Mitotic rate is high with numerous giant mitoses.56 

8. METAPLASTIC CARCINOMA 

Metaplastic carcinoma represents a group of rare primary breast 

malignancies, which exhibit either an admixture of epithelial and 

mesenchymal components including chondroid, osseous, spindle cell and 

rhabdomyoid cells, or purely the mesenchymal elements. 

Immunohistochemically, metaplastic carcinomas have been found to be 

negative for ER, PR, her2neu expression and they express basal 

cytokeratins like CK5/6 and EGFR.62 
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9. INVASIVE PAPILLARY CARCINOMA 

 Invasive  papillary  carcinoma  of the  breast  is  a  very  rare  

neoplasm, constituting about <1% of all breast malignancies.59 The major 

differential diagnosis include papillary carcinoma in situ, encysted 

papillary carcinoma and benign papilloma with ductal carcinoma in situ.56 

The diagnostic criteria include the presence of papillary pattern of 

tumour cells constituting more than 90% of the tumour area. 

Microscopically, the invasive component of the tumour shows papillary 

architecture with fibrovascular cores lined by malignant epithelial cells.62 

10. INVASIVE MICROPAPILLARY CARCINOMA 

Pure micropapillary carcinoma is an extremely rare tumour, 

constituting about <1% of all the tumours of breast. The histopathological 

appearance is distinctive, with formation of pseudo papillary structures 

without the fibrovascular cores and tubular structures floating in clear 

empty spaces. The tumour cell clusters exhibit a distinctive ‘inside out’ 

appearance due to the inversion of polarity which can be evidenced by 

the pattern of MUC staining. These tumours have increased propensity 

for lymphatic invasion with nodal metastases and high local recurrence 

and are associated with a poorer prognosis.65 
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Immunohistochemistry and genomic studies have identified that 

majority of invasive micropapillary carcinomas express ER and have led 

to the classification of these tumours as luminal A or B subtype. 

11. CARCINOMA WITH APOCRINE DIFFERENTIATION 

It is a very rare tumour that constitutes about 0.5% of invasive 

breast carcinomas. Apocrine differentiation has been found in association 

with invasive carcinoma NST and various special type carcinomas 

including lobular, tubular, papillary and medullary carcinomas. 55 

Microscopically, it is characterized by cells with abundant granular 

eosinophilic cytoplasm which is positive for PAS and diastase resistant or 

cells with foamy cytoplasm due to intracellular lipid or both. The nuclei 

are enlarged with prominent nucleoli. 

Immunohistochemical staining shows characteristic ER and PR 

negativity and HER2 positivity. They are positive for androgen receptor 

and GCDFP-15.66,67 

12. SECRETORY CARCINOMA 

Secretory carcinomas are exceptionally rare in the breast and they 

account for less than 0.15% of all breast cancers. It is primarily found in 

children and young adults.55 Grossly, the tumour is usually small and 

well-circumscribed. Microscopically, it shows three patterns including 
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solid, tubular and microcystic. The presence of both intracellular and 

extracellular rounded vacuoles of varying sizes containing secretory 

material which stains positive with alcian blue and PAS with diastase 

digestion is diagnostic of secretory carcinoma. 

Immunohistochemically, secretory carcinomas are usually triple 

negative that is ER, PR and HER2 negative along with p63 negativity.68 

13. CARCINOMA WITH NEUROENDOCRINE FEATURES 

Primary neuroendocrine tumours of the breast constitute for about 

1-4% of all invasive breast malignancies. They are designated as 

neuroendocrine carcinomas when the tumours express neuroendocrine 

markers in more than 50% of its cell population.55 

Histopathologically, these tumours are classified as well-

differentiated neuroendocrine carcinomas, poorly differentiated/ small 

cell carcinoma, invasive breast carcinoma with neuroendocrine 

differentiation. 

Immunohistochemical staining of these tumours shows expression 

of chromogranin, synatophysin and neuron specific enolase. Electron 

microscopy demonstrates the presence of dense core granules.56 
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14. SPREAD RELATED 

VARIANTS: INFLAMMATORY 

CARCINOMA 

The term inflammatory carcinoma is entirely based on the 

characteristic clinical features in which the breast appears warm, red and 

shows edema of the overlying skin, reminiscent of mastitis. The 

appearance of inflammatory carcinoma is essentially due to the 

carcinomatous involvement of dermal lymphatic channels. The 

occurrence of clinical inflammatory appearance may or may not show 

microscopic dermal lymphatic invasion by tumour cells and its reverse is 

also possible, wherein the tumour showing histopathologic permeation by 

tumour cells, of the dermal lymphatic vessels may or may not have a 

clinical inflammatory carcinoma. 

The presence of microscopic dermal lymphatic invasion is a sign of 

poor prognosis, irrespective of whether the patient has clinical features of 

inflammatory carcinoma or not.37 

According to a study by Charafe-Jauffret et al., inflammatory 

carcinoma is found to be ER negative and positive for E-cadherin, MIB1, 

MUC1 and HER2neu. 
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PAGETS DISEASE 

Paget disease of the nipple is a crusted lesion of the nipple that is 

almost always associated with high grade ductal carcinoma in situ, with 

or without stromal invasion. It occurs in about 2 % of all breast cancers, 

clinically presenting as an eczematous or erythematous ulcerating rash of 

the nipple. Clinically, it is indistinguishable from benign eczematous 

dermatitis. Hence, these patients should be thoroughly examined for 

breast malignancies. 

Microscopically, the epidermis shows single or small clusters of 

large pleomorphic cells with abundant, often clear cytoplasm, usually in 

the basal layer. These cells stain positive for PAS positive diastase- 

resistant mucin. 

Immunohistochemistry shows EMA, CEA, MUC1, CK7 and 

HER2 positivity, whereas the tumour cells are negative for high 

molecular weight cytokeratins and melanoma specific markers such as S-

100, HMB45 and MELAN-A.37 

PROGNOSTIC AND PREDICTIVE FACTORS IN BREAST 

CANCER 

1. SIZE OF THE TUMOR 

The gross tumour size is one of the most significant independent 

prognostic factors in breast cancers. With increasing size of the tumour, 
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the incidence of axillary nodal metastases increases and the survival 

decreases. 

T1 Tumour≤20 mm in greatest dimension 

T1mi Tumour≤1 mm in greatest dimension 

T1a Tumour>1 mm but ≤5 mm in greatest dimension 

T1b Tumour>5 mm but ≤10 mm in greatest dimension 

T1c Tumour>10 mm but ≤20 mm in greatest dimension 

T2 Tumour>20 mm but ≤50 mm in greatest dimension 

 T3 Tumour>50 mm in greatest dimension 

T4a extension to chest wall, not includes pectoralis major  

T4b Tumours that are of any size and show direct extension to the 

skin over the breast resulting in ulceration. 

T4c Both T4a and T4b 

 T4d includes tumours of any size with permeation into dermal 

lymphatic channels, which is an ominous prognostic sign and 

inflammatory carcinoma. 

According to the Nottingham/Tenovus Primary Breast Cancer 

Study (NTPBCS), the tumour size is considered an important 

independent variable and hence it forms an integral component of the 
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Nottingham Prognostic Index (NPI). NPI is an important prognostic 

factor for management purposes, which incorporates tumour size, lymph 

node status and histologic grade as a continuous variable.59 

2. LYMPH NODE METASTASIS 

Lymph node status is one of the most significant independent 

prognostic factors in breast carcinomas and it should be assessed on 

histopathological examination rather than clinical examination. 

Many studies have confirmed that the patients who have 

microscopic involvement of regional lymph nodes have a poorer 

prognosis than those without regional node involvement.69 Furthermore, 

the prognosis depends on the number of nodes involved, the presence or 

absence of extra nodal involvement and the size of the nodal                 

metastasis. 56 

Lymph node staging is divided into three categories: stage 1 in 

which no node is involved; stage 2 which shows involvement in up to 3 

axillary lymph nodes or a single internal mammary node involvement; 

stage 3 tumours which show 4 or more positive lymph nodes. 

3.  HISTOLOGIC TYPE 

The  tumours  that  belong  to  special  types  like  tubular  

carcinoma,60 mucinous carcinoma,63 tubulolobular carcinoma,70 invasive 

cribriform carcinoma,59  medullary carcinoma, classic lobular carcinomas 
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are identified to have better prognosis than invasive carcinoma, NST 

type.71 The variants like pleomorphic lobular carcinoma, basal-like 

carcinomas and signet ring cell type carcinomas, usually show a poorer 

prognosis. 

4. HISTOLOGIC GRADE 

The first description of histologic grading of ductal carcinoma was 

by Greenhough in the year 1925. The most commonly used grading 

system in the Scarff-Bloom-Richardson grading system. It is based on 

three morphologic features namely, tubule formation, nuclear grade and 

mitotic rate. It classifies breast carcinomas into two major groups, which 

includes low grade and high grade breast carcinomas. 

Later, the Elston-Ellis modification of the Scarff-Bloom-

Richardson system was made and till date, this has been the most 

preferred grading system all over the world, for the grading of breast 

cancers. This system uses scoring system for the morphologic features 

and hence it is a semi quantitative grading system. It uses score 1 to 3 for 

each of the features. It is also called as Nottingham grading system.59 It is 

the recommended system for grading  of  breast  cancer  by  various  

international  bodies  including  world health organization (WHO) and 

American joint committee of cancer (AJCC).55 
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TABLE 1(A): SCORING OF TUBULE FORMATION 

PERCENTAGE OF TUBULES WITHIN 
TUMOR SCORE 

  
>75% 1 

  
10-75% 2 

  
<10% 3 

  
 

 

TABLE 1(B): SCORING OF NUCLEAR PLEOMORPHISM 

NUCLEAR FEATURES SCORE 
  

Small, uniform nuclei 1 
  

Moderate increase in size/ variation 2 
  

Marked variation 3 
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TABLE 1(C): SCORING OF MITOTIC COUNT PER 10 HPF 

FIELD DIAMETER FIELD DIAMETER 0.44 SCORE

0.59MM/0.274mm2 mm/0.152mm2  

   
0-9 0-5  1 

    
10-19 6-10  2 

    
>20 >11  3 

    
 

TABLE 1(D): FINAL GRADING OF NOTTINGHAM 
MODIFICATION OF SCARFF BLOOM RICHARDSON SYSTEM 

GRADE  TOTAL SCORE DEGREE OF DIFFERENTIATION
    
I 3-5 Well differentiated 
    

II 6-7 Moderately differentiated 
    

III 8-9 Poorly differentiated 
    

 

The Nottingham grading of breast cancer is used along with 

tumour size and lymph node stage in the Nottingham prognostic index, 

and is a effective tool for stratification of treatment strategies for various 

prognostic groups of patients.56 
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5. ANGIOLYMPHATIC INVASION 

Lymphovascular invasion is one of the most significant prognostic 

factor in breast cancers, as it is one of the important step in the 

pathogenesis of metastatic breast cancer, leading to increased morbidity, 

mortality and decreased long-term survival of the patient.72 

Histopathologically, the lymphovascular invasion is assessed using 

Haematoxylin and Eosin stained sections of tumour and peritumoral 

region. The presence of tumour cells within the lumen of intratumoral and 

peritumoral lymphatics and blood vessels which are lined by endothelial 

cells is considered to be positive for lymphovascular invasion. But, 

whether the emboli are involving a blood vessel or lymphatic channel, 

cannot be differentiated by routine histopathological examination. The 

use of immunohistochemical stains specific for endothelial cells of 

lymphatics, like D2-40 and anti-podoplanin is applied for differentiating 

blood vessel and lymphatic emboli73. 

 Lymphatic invasion has been observed in 44% of LN negative and 

86% of LN positive accounting  to 66% of overall breast cancer patients, 

as  demonstrated by Kahn et al.,74,75 

The presence of blood vessel invasion is associated with an 

increased risk of early recurrence in operated lymph node negative breast 

cancer patients. Thus, lymphovascular invasion forms an important 
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predictive factor for local recurrence and nodal metastasis after 

conservative surgeries in early breast cancers and flap recurrence in 

mastectomised patients.76 

6. TUMOR NECROSIS 

Spontaneous tumour necrosis is associated with high histologic 

grade and earlier lymph node metastasis. It is also associated with 

decreased long term survival. Tumour necrosis is commonly seen in 

tumour of ductal type with high histologic grade and basal phenotype.37 

7. STROMAL FEATURES 

Tumours which show absence or decreased inflammatory 

infiltrates at the invasive front are associated with better prognosis, lesser 

incidence of lymphnode metastasis and survival.37Stromal fibrosis has 

been associated with variable prognosis, according to various semi-

quantitative studies, from favourable outcome to poor disease-free 

survival. Stromal elastosis is yet another variable stromal elastic fibres in 

cases of breast cancer. Elastosis can be periductal or diffuse in nature. 

Stromal elastosis, by itself is not an independent prognostic factor, though 

some studies have shown good prognosis in cases with elastosis. 
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8.  INSITU COMPONENT 

Some studies have shown that the presence of prominent in situ 

component associated with invasive carcinomas bodes better prognosis 

and decreased lymph node metastases. 

9.  OTHER HISTOLOGIC PROGNOSTIC FACTORS 

INFLAMMATION 

Prominent lymphocytic or lymphoplasmacytic infiltration has been 

associated with good prognosis. Grade 3 ductal carcinoma NST with 

prominent inflammation has been found to have better prognosis than 

grade 3 ductal carcinoma NST without prominent inflammation. 77 

MICROVESSEL DENSITY 

Increased microvascular density is found to be associated with 

earlier lymph node metastasis and decreased long-term survival in node-

negative carcinomas.78 

APOPTOTIC INDEX 

Apoptosis is characterized by shrinkage of cells and pyknotic and 

karyorrhectic nuclei with cytoplasmic blebbing. Apoptotic index is 

counted on H&E stained sections similar to mitotic index. 

Immunohistochemical stains can also be used to count mitotic index, like 
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caspase 1 and 3 annexin V cleaved CK18 and CD95, and terminal 

deoxynucleotidyl transferase–mediateddigoxigenin-11 – deoxyuridine 

triphosphate nick end labeling (TUNEL) method. Although High 

apoptotic index is associated with higher grade of tumour, higher 

proliferative activity and lack of expression of hormone receptors,79  it 

does not qualify to be an independent prognostic factor for breast           

cancers. 80 

PERINEURAL INVASION 

Perineural invasion is found in about 10-25% of breast carcinomas 

and is associated with high grade tumours and lymphovascular invasion. 

But it is not proved to be independently associated with prognosis. 

IMMUNOHISTOCHEMICAL TUMOR MARKERS 

HORMONE RECEPTORS 

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 and chemotherapy. Estrogen and progesterone 

mediate their effects on breast tissue by binding to specific nuclear 

receptors, leading to transcriptional regulation (activation or repression) 
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of target genes81. 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  lobules82. 

Studies have found that ER-negative breast malignancies are 

associated with histologic grade 3, pushing margins, comedo-necrosis, 

central fibrosis and lymphocyte-rich stroma83. Mucinous carcinoma, 

tubular and lobular carcinomas are associated with increased ER-

positivity whereas most of the cases of medullary, apocrine and 

metaplastic carcinomas show ER-negativity.55 

ER is positive in 70% - 95% of invasive lobular carcinomas and 

70% - 80% of invasive ductal carcinomas, whereas PR is positive in 

60%- 70% of invasive breast carcinomas84. Although the presence of ER 

and PR in an invasive breast carcinoma is considered as an independent 

prognostic and predictive factor85; Liu et al., 2010), both lose their 

prognostic value after long-term follow-up.86-88 

Hormone receptors are evaluated in formalin fixed paraffin-

embedded breast tissues using various methods including 

immunohistochemistry, fluorescent in situ hybridization and PCR,37 of 

which immunohistochemistry is the most widely used technique. 
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ASSESSMENT OF HORMONE RECEPTORS 

Immunohistochemical assessment of hormone receptors is 

performed by using two parameters, namely the number of positively 

stained tumour cell nuclei and the intensity of staining. Many scoring 

systems have been proposed for assessing both the parameters, of which 

Allred scoring system is the simpler and most widely accepted and 

recommended method. The number of stained tumour cell nuclei is 

expressed as percentage of total tumour cell population. 

TABLE 2(A): SCORING OF PROPORTION OF STAINED 
NUCLEI 

 

 

 

 

 

 

 

 

 

SCORE FOR 
PROPORTION OF

PERCENTAGE OF 
STAINED 

POSITIVE NUCLEI TUMOR CELL NUCLEI 
  

0 No staining 
  

1 <1% 
  

2 1-10% 
  

3 11-33% 
  

4 34-66% 
  

5 67-100% 
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TABLE 2(B): SCORING OF INTENSITY OF STAINING 

SCORE FOR INTENSITY INTENSITY OF STAINING
  
0 No staining 
  
1 Weak staining 
  
2 Moderate staining 
  
3 Strong staining 
  

 

Both the score for proportion of stained cell nuclei and score for 

intensity of staining are summed up to give a maximum score of 8.89 

The presence of these steroid receptors has been found to be very 

powerful predictor of response to breast cancer hormonal therapy and has 

significantly improved the long term clinical outcomes of patients with 

ER/PR-positive tumours. The response rate to cancer hormonal therapy 

for ER/PR positive tumours is approximately 80%90. ER-positive 

tumours show better prognosis and show good response to adjuvant 

chemotherapy with tamoxifen37. 

 

 



47 
 

HUMAN EPIDERMAL GROWTH FACTOR RECEPTOR TYPE 2 

(Her2) 

The human epidermal growth factor receptor 2 (HER2) is a 

transmembrane tyrosine kinase receptor, homologous to the epidermal 

growth factor receptor and is encoded by the gene ERBB2 on 

chromosome 17q12.91 Her-2 amplification and/or overexpression is 

observed in about 15-30% of human breast cancers leading to increased 

activity of tyrosine kinase and downstream pathways stimulating tumour 

growth.92 It is associated with clinically aggressive nature of tumour with 

morphologically high histologic grade, negative ER status, increased 

rates of recurrence and mortality. The prognosis of patients with her-2 

positive tumours has been found to be significantly worse than those with 

her-2 negative tumours93,94. The development of targeted chemotherapy 

using anti-Her2 monoclonal antibody Trastuzumab (Herceptin) is a major 

breakthrough in the management of breast cancers. Trastuzumab is useful 

in the treatment of early stage breast cancers and has been found to 

reduce the risk of recurrence after surgery95. Various studies have shown 

that the use of Trastuzumab with chemotherapy in advanced breast 

cancers and metastatic disease has shown increase in overall response 

rates, decrease in risk of death, longer disease free survival and longer 

duration of disease progression94-97. 
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MOLECULAR CLASSIFICATION OF BREAST CANCER 

Conventionally, breast cancers have been classified based on 

morphological characteristics until the year 2000, when Perou and 

colleagues first described the genomic and molecular nature of breast 

cancers based on cDNA microarray and gene expression profiling. They 

demonstrated that the expression pattern of a set of genes within the 

tumour determine the molecular signature of breast cancer and that the 

intrinsic molecular signatures predict the clinical outcome of the 

disease14,15. Breast cancers can be broadly classified into ER – positive 

and ER- negative which are further divided into five molecular subtypes: 

1. Luminal A 

2. Luminal B 

3. Her-2 overexpressing 

4. Basal-like 

5. Normal breast-like.14,15 

Luminal A tumours have the best prognosis and basal and Her-2 

positive tumours have the worst prognosis15. The luminal A subtype is the 

most frequent type constituting about 24%-39% of breast cancers, 

followed by basal-like (17%-37%), luminal B (10%- 18%), HER2 (4-

10%) and normal-like (0-5%)98,99. 
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FIGURE 2: HIERARCHICAL CLUSTERING OF 115 TUMOUR 
TISSUES AND 7 NON-MALIGNANT TISSUES USING THE 
“INTRINSIC” GENE SET. EXPERIMENTAL DENDROGRAM 
SHOWS THE CLUSTERING OF THE TUMOURS INTO FIVE 
SUBGROUPS. BRANCHES CORRESPONDING TO TUMOURS 
WITH LOW CORRELATION TO ANY OF THE SUBTYPE ARE 
SHOWN IN GREY.98  

 
TABLE 3: RECEPTOR STATUS OF MOLECULAR SUBTYPES 

OF BREAST CANCERS 

MOLECULAR 
SUBTYPE RECEPTOR STATUS 

  
Luminal A ER+/PR+/HER2- 

  
Luminal B ER+/PR+/HER2+ 

  
HER2 overexpressing ER-/PR-/HER2+ 

  
Basal-like ER-/PR-/HER2- 
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Fig Mammary Cell Development and Stages Where Malignancy 
Develops 

 

Luminal A tumours are characterized by higher levels of  ER and 

PR expression, negative expression of HER2, low Ki67 staining, and 

expression of luminal  epithelial  cytokeratins  CK8  and  18  by  IHC100.  

Luminal  A  tumours frequently exhibit low histological grade, and good 

prognosis101. 

Luminal B tumours are also ER-positive and express CK8 and 18. 

They are frequently associated with a more aggressive phenotype and 

worse prognosis, higher histological grade, lower PR expression, and 

exhibit  higher Ki67 staining 101,102 
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HER2+  overexpressing  tumours  are  found  to  be  associated  

with  high tumour proliferation, high histological grade, and frequent p53 

mutations103. Triple negative breast cancer (TNBC) subtype is one of the 

breast cancer subtype which constitutes about 10 to 20% of tumors101. 

These tumours show lack of expression of ER, PR, or HER2. Basal-like 

breast tumours show expression of basal/ myoepithelial markers, such as 

CK 5/6, 14, and 17104. TNBCs account for about 75% of all BRCA1-

deficient tumours, frequently associated with p53 mutations, exhibit 

genomic instability, show high histological grade, and high Ki67 

positivity101. 

Thus, molecular classification using gene expression profiling has 

produced a paradigm shift in the understanding of the pathology, clinical 

outcome and prognosis of breast cancers and has been applied in the 

development of targeted therapy for use as part of personalised medicine. 

MULTIGENE PROGNOSTIC AND PREDICTIVE TESTS 

Many studies have led to the development of commercialized 

multigene assays for the prognostication and selection of treatment for 

individual patients105. These  include Oncotype DX and MammaPrint 

genomic tests. 
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The Oncotype DX is a reverse transcription polymerase chain 

reaction (RTPCR)-based assay that analyses a panel of 21genes 

expression in formalin fixed paraffin-embedded tumour tissues. It was 

formulated to predict the likelihood of disease recurrence in patients with 

node-negative, ER+ breast cancer who undergo treatment with 

Tamoxifen. The 21 genes are associated with ER pathway, proliferation, 

HER2 and invasion, and determines a risk of recurrence (ROR) score 

ranging from 0 to 100, which is an independent prognostic factor.106 The 

Oncotype DX is the most widely used molecular test in the clinical 

setting for making treatment decisions and is recommended by the St. 

Gallen Consensus107. 

Mamma-Print® is one another commercially available 70-gene test 

that provides prognostic information for patients with stage 1 or 2, node-

negative invasive breast cancer of tumour size < 5 cm. It quantifies the 

risk of metastasis in early breast cancers and divides patients into two 

groups- low and high risk of recurrence irrespective of ER status and 

prior chemotherapy108. Other commercially available prognostic 

signatures are 76-gene signature named as Veridex, breast cancer index 

and PAM50 signature. 
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TRIPLE NEGATIVE BREAST CANCER 

 Triple negative breast cancers are defined by the negative 

expression of estrogen receptor, progesterone receptor and lack of 

overexpression and amplification of HER2 gene. They account for about 

10-20% of all breast cancers and also account for most of the deaths due 

to breast cancer16. These tumours have been found to show poor 

prognosis despite good response to neoadjuvant chemotherapeutic agents 

and lack of targeted therapy109. 

EPIDEMIOLOGY 

TNBC more frequently affects younger patients(<50 years),110-112 

more prevalent in African-American women, increased incidence of 

distant visceral metastases and a unique mechanism of haematogenous 

spread, more frequently presents as interval cancers between consecutive 

mammograms and are more aggressive than tumours of other molecular 

subgroups110,112. TNBC accounts for 39% of all breast cancers that occur 

in pre-menopausal African-American women under the age of 50 years, 

whereas only 16% of breast cancers that are diagnosed in Caucasian 

women of the same age group. It has been observed that about 14% of 

breast cancers occurring in post-menopausal African-American women 

are found to be TNBC113. More than 75% of breast cancers arising from 
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mutation in BRCA1 gene belong to triple-negative phenotype, basal-like 

subtype or both114 

PATHOLOGIC FEATURES 

The prototypical features of triple negative breast cancers are 

summarised in the table 5. 

TABLE 5: PROTOTYPICAL FEATURES OF TRIPLE NEGATIVE 

BREAST CANCER115 

 

 

 

 

Morphological High histologic grade 

features Lack of tubule formation 

 Prominent nuclear abnormalities 

 High mitotic count 

 Broad pushing borders 

 Necrotic and fibrotic areas 

 Prominent lymphoplasmacytic infiltrate 
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Biological features Lack of expression of ER and PR 

 HER2 negative 

 High Ki-67 index 

 P53 mutation 

 Positive   immunostaining   for   basal   cytokeratins, 

 vimentin, 

 p-cadherin, EGFR, PDGFR, IGF-IR and c-kit 

Molecular Most commonly basal-like 

classification  

 

Histologically, TNBC are often high grade tumours with lack of 

tubule formation, high mitotic count and high nuclear atypia110. They 

show broad pushing margins and more commonly have large areas of 

necrosis, fibrosis and prominent lymphocytic infiltrate. Most of the 

TNBC are high grade invasive ductal carcinoma, no special type, 

metaplastic carcinoma and medullary carcinomas.116,117.Methylated 

BRCA1 promoter region has been found in medullary and metaplastic 

types of breast cancer118. There is no convincing association between the 

prevalence of lymph node involvement at the time of diagnosis and triple 

negative breast cancers, as various studies show varying  results16. Only a 

weak correlation has been observed between tumour size and lymph node 
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metastasis in triple negative breast tumours in a study conducted by Dent 

et al.110 

MOLECULAR SUBTYPES OF TNBC 

Lehmann et al have identified 6 different molecular subtypes of 

triple-negative breast cancer based on gene expression profiling of TNBC 

including 

Two basal-like (BL1 and BL2), 

Immunomodulatory (IM), 

Mesenchymal (M), 

Mesenchymal stem-like (MSL), and 

Luminal androgen receptor (LAR) subtypes. 

These subtypes are thought to be driven by various distinct 

pathways which can be effectively targeted by specific drugs119. 

CLINICAL COURSE AND OUTCOME 

Triple-negative breast cancers are generally aggressive with shorter 

disease-free interval with adjuvant chemotherapy and aggressive clinical 

course with earlier nodal and distant metastases with significant 

shortening of overall survival of the patients, despite their sensitivity and 



57 
 

response to initial adjuvantand neoadjuvant chemotherapy with taxanes 

and anthracyclines109. 

BASAL-LIKE BREAST CANCER 

Basal-like breast cancer have been identified by the hierarchical 

clustering of the variations in the gene expression profile of 496 genes, 

which is called the “intrinsic  subset”14.  Approximately 80%  of  triple  

negative  breast  cancers  are basal-like breast cancers120 and they account 

for about 15% of all breast cancers14. It is a unique and aggressive breast 

cancer subtype15. Basal-like breast cancers arise from epithelial/ 

myoepithelial progenitor stem cell of breast121. Although most of the 

triple negative breast cancers and basal-like carcinomas are of high 

histologic grade, a small subset of them belong to low histologic grade 

like secretory carcinoma, acinic cell, adenoid cystic and apocrine 

carcinomas. 

EPIDEMIOLOGY AND CLINICAL FEATURES 

Basal-like breast cancer is found to be seen more frequently in 

women who attain early menarche, women who are overweight and 

obese, high parity and women who had breastfed for a shorter duration 

during their lifetime114. 
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CISPLATIN 

Cisplatin is a widely used anti-cancer drug that is exceptionally 

effective against testicular cancer. trans-DDP, the geometric isomer of 

cisplatin, is ineffective as a chemotherapeutic agent.  The anti-tumour 

activity of cisplatin is generally attributed to its formation of DNA 

adducts, both intrastrand and interstrand crosslinks, which induce 

structural distortions in DNA. The DNA adducts of cisplatin are thought 

to mediate its cytotoxic effects by inhibiting DNA replication and 

transcription and, ultimately, by inducing programmed cell death, or 

apoptosis. The adducts of both cis- and trans-DDP are removed from 

DNA by the nucleotide-excision-repair pathway. Cellular proteins 

possessing certain DNA-binding motifs, including the HMG domain, 

bind selectively to DNA modified by cisplatin, but not to DNA adducts 

of trans-DDP; evidence suggests a possible role for these proteins in 

modulating cisplatin cytotoxicity. Both intrinsic and drug-induced 

resistance often limit the success of cisplatin; several specific 

mechanisms of cisplatin resistance have been identified. 

Platinum agents (i.e. carboplatin and cisplatin) are cytotoxic  DNA 

damaging compounds leading to DNA strand breaks and possible 

consequent cell apoptosis; this peculiar mechanism of action makes them 

specially active in cancer cells with DNA repair  deficiency such as those 
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harbouring deleterious  mutations in  the BRCA genes24. Based on the 

biological rationale for a heightened susceptibility of TNBC to DNA-

damaging compounds25, several trials have investigated the possible role 

of platinum agents as a treatment option in TNBC patients. 
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MATERIALS AND METHODS 

This study was carried out in the Department of Surgery, 

Government  Rajaji Hospital Madurai, during the period  August  2017  

to  November  2019  in collaboration  with  Department of  Medical 

Oncology, Government  Rajaji Hospital, Madurai. 

The patients presenting with inoperable triple negative breast 

cancer with M0(no metastasis) in GRH Madurai will be recruited for this 

study.   Following consent, a questionnaire will be filled to record the 

patient's demographic data, duration of disease, symptoms, & treatment 

history. 

Patients coming to GRH, Madurai with lump breast cancer are 

evaluated based on receptor status, USG Abdomen ,USG breast ,FNAC 

breast, trucut  biopsy from the lump, skeletal survey ,routine blood 

investigations are done. Patient are categorised under TRIPLE 

NEGATIVE BREAST carcinoma based on their investigation reports. 

Patients are divided into group A and group B regimen. Regimen A                 

(4 Cycles Of AC with  Cisplatin Followed  By  4 Cycles Of  Taxanes) 

and Regimen B (4 Cycles Of AC Followed  By  4 Cycles Of  Taxanes) 

will be given to the group of patients accordingly. Response to the 
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treatment is assessed based on the tumour size, nodal status, staging and 

MRI. 

CRITERIA FOR PATIENT SELECTION 

INCLUSION CRITERIA 

1. Female patients who are >18 years of age 

2. Patients consented for inclusion in the study according to 

designated proforma. 

3. The tumor must be invasive carcinoma of the breast on histologic 

examination. 

4. No clinical evidence of metastasis. 

5. The tumor must have been determined to be HER2-negative. 

6. The tumor must have been determined to be ER- and PR-negative,                       

7. Bone marrow function Hb: ≥ 10.0 g/dL ANC: ≥ 1,500/µL                     

Platelet count: ≥ 10 × 10⁴/µL 

8. Renal function Creatinine: ≤ 1.5 × UNL or Creatine clearance 

(Ccr) >50 ml/min   

9. Hepatic function Total Bilirubin: ≤ 1.5 × UNL AST/ALT: ≤ 2.5 × 

UNL 10) Ability and willingness to comply with the study visits, 

treatment, testing, and with the protocol, as per investigator's 

judgment 
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EXCLUSION CRITERIA 

1. Any prior systemic treatment for primary invasive breast 

cancer 

2. Evidence of metastatic breast cancer. 

3. Patients considered a poor medical risk due to a serious, 

uncontrolled medical disorder or uncontrolled infection. 

4. Pregnant or breastfeeding women. 

5. Patients unwilling for the study. 

By above mentioned inclusion and exclusion criteria  60  patients 

had been enrolled for the study. All the women enrolled in the study were 

subjected to the following protocol. They had been explained about the 

chemotherapy regimen and insisted to attend chemotherapy regimen 

regularly. They had been told about surgical and radiation therapy 

following the neoadjuvant chemotherapy. 
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Patients are divided into group A(cases)  and group B (control) regimen. 

• Regimen A (4 CYCLES OF AC WITH  CISPLATIN  

FOLLOWED  BY  4 CYCLES OF  TAXANES )  

• Regimen B (4 CYCLES OF AC FOLLOWED  BY  4 CYCLES 

OF  TAXANES ) will be given to the group of patients 

accordingly. 

•  Response to the treatment is assessed based on the tumour size, 

nodal status, staging by MRI.  

REGIMEN A (CASE) 

4 CYCLES OF AC (Anthracyclines Cyclophosphamide) with Cisplatin 

 

 MRM (Modified Radical Mastectomy) 

    

4 CYCLES OF TAXANES 
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REGIMEN B (CONTROL) 

4 CYCLES OF AC (Anthracyclines Cyclophosphamide) 

 

MRM (Modified Radical Mastectomy) 

 

4 CYCLES OF TAXANES 

Response to the treatment is assessed based on the tumour size, nodal 

status, staging by MRI. 

BEFORE CHEMOTHERAPY 

Clinical examination Tumour size(cms) Nodal status (N) 

USG Breast   

MRI   

TNM staging   

  

                                                         4 cycles of neoadjuvant chemotherapy 
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AFTER 4 CYCLES OF CHEMOTHERAPY 

 

                                

HPE REPORT FOLLOWING MRM 

Tumour size(cms) Nodal status (N) Pathological TNM 
staging 

   

 

NEO ADJUVANT CHEMOTHERAPY REGIMEN: 

INJ CYCLOPHOSPHAMIDE: an alkylating agent given as 

600mg/m2 of  body surface area. 

INJ DOXORUBICIN: an anthracyclin antibiotic administered in 

the dose of 50mg/ m2 of the body surface area. 

INJ CISPLATIN: an alkylating agent under platinum group given 

as 30mg/m2 of body surface area. 

Clinical examination Tumour size(cms) Nodal status (N) 

USG Breast   

MRI   

TNM staging   
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INJ PACLITAXEL: dose administered 80mg/m2 of body surface area.  

8mg of inj Ondansetron (5HT3 Antagonist) and 8mg of inj 

dexamethasone was given intravenously half an hour before 

chemotherapy to prevent vomiting. The patient was given another dose of 

Ondansetron 4 hours later to prevent breakthrough vomiting. Patients 

were subjected to the above mentioned chemotherapy regimen once in 21 

days till maximum response was achieved or till response became plateau  

or if patients were detected to have intolerable toxicity to the drugs given 

during chemotherapy. Every time before the next cycle of chemotherapy 

was given, the patient was assessed for response to chemotherapy and 

toxicity to chemotherapy. To rule out the toxic side effects, complete 

hemogram and liver function tests were done, the patients with intractable 

toxicity like uncontrolled vomiting, myelosuppression, cerebellar ataxia, 

cardiomyopathy, were withdrawn from the chemotherapy regimen and 

were subjected to surgical intervention. Modified radical mastectomy 

(MRM) was done for these patients.  
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Based on the response the patients were categorized into 4 groups. 

GROUP I - COMPLETE CLINICAL RESPONSE: 

Here there was no evidence of measurable tumour or new disease 

for a specified interval usually 4 weeks. . 

GROUP II – PARTIAL CLINICAL RESPONSE: 

Tumour size decreased 50% or more than 50% determined by two 

observations not less than 4 weeks apart. 

GROUP III – NO RESPONSE or STABLE DISEASE 

Tumour size decreased less than 50% 

GROUP IV – PROGRESSIVE DISEASE: 

If 25% or greater increase was seen in the product of one or more 

measurable lesion or appearance of new lesion, was termed progressive 

disease. 
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MODIFIED RADICAL MASTECTOMY (MRM) 

AUCHINCLASS : 

Procedure: 

1. Patient was positioned on the operative table in the supine position 

with rolled sheet under the ipsilateral hemithorax so as to allow the 

motion of arm without limitation. 

2. Incision was ideally made transversely from lateral border of 

sternum to just below anterior axillary fold. This incision included 

the nipple areola complex 5 cms skin around the lesion and the scar 

of the previous biopsy if any.  

3. Skin flap was elevated in the plane between the subcutaneous fat 

and the mammary fat. Initially cephalic flap was raised upto 

subclavius muscle. Pectoralis fascia was dissected from pectoralis 

muscle in the plane parallel to the course of the muscle bundle. 

Perforators of the lateral thoracic and anterior intercostal arteries 

were ligated. 

4. Lateral flap was elevated upto anterior border of lattismus dorsi. 

5. Inferior flap was raised to upto 3 cms below inframammary fold. 

After elevating the breast from the chest wall, the breast was 

attached only to the axilla. 
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6. Axillary vein was identified at lateral axillary space while anterior 

border of lattismus dorsi was dissected from inferior to superior 

direction. 

7. Shoulder was abducted and arm was extended to facilitate the 

dissection of inferior and lateral margin of pectoralis major. 

Pectoralis major was retracted to identify the pectoralis minor.Inter 

pectoral nodes were removed preserving the medial pectoral nerve. 

8. Loose areolar tissue at the junction of the axillary vein with the 

anterior margin of lattismus dorsi was swept inferiorly to include 

the lateral group of axillary nodes, thoraco dorsal vessels and nerve 

were preserved. Subscapular group of nodes between the thoraco 

dorsal nerve and chest wall, were dissected enbloc. 

9. Central group of nodes were dissected enbloc along with pectoral 

group, and the Long thoracic nerve of Bell was preserved. 

10. After removal of specimen hemostasis was obtained. Two vacuum 

drains, one for the flap and the another for the axilla were inserted. 

11. Skin closure by vertical mattress technique with 2-0 ethilon. 
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ASSESSMENT OF PATHOLOGIC RESPONSE: 

Mastectomy specimens from the patients who underwent MRM 

were sent for histopathological assessment. In histo pathological 

examination the following factors were studied. 

1. The presence of tumour cells. 

2. Whether resected margins were free of tumour 

3. Status of lymph node metastasis. 

Depending on the pathologic response the patient was categorized 

into two groups 

PATHOLOGICAL COMPLETE RESPONSE (PCR): No tumour 

cells were detected in the resected specimen. 

PATHOLOGICAL NON RESPONDERS (PINV) : Presence of tumour 

cells in the resected specimen. 

FOLLOW UP: 

In the first two years after surgery, the patients were seen atleast 

once in every 6 months. In the following 3 years they were followed up 

for every 6 to 12 months. 

The minimum requirement for follow up were, physical 

examination, locoregional evaluation, performance scale assessment, 

mammography, MRI, usg breast.  
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RESULTS 

AGE CASE CONTROL 

< 50 12 9 

51 - 55 9 10 

> 55 9 11 

TOTAL 30 30 

Mean 52.633 53.7 

SD 4.832 4.669 
 

 

Out of 30 patients in case group, 12  patients in case group belong 

to less than 50 age group, 9 patients in case group belong to age group 51 

to 55 years and rest of the patients (9 patients) belong to age group more 

than 55 years.  
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Before neoadjuvant chemotherapy 

size of tumor(cm) app~ CASE CONTROL 

8* 10 5 

9* 5 10 

10* 9 10 

11* 3 4 

12* 3 1 

TOTAL 30 30 
 

 

Among 30 patients in study group, 10 of them belong to tumour 

size 8 cms approximately, and 9 of them belong to tumour size 10 cms 

app, remaining 9 belong to 9-12 cms. Pre chemotherapy size was 

assessed and tabulated, to assess the post chemotherapy response. 
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Before neoadjuvant chemotherapy 

Nodal status CASE CONTROL 

N1 8 6 

N2a 22 24 

TOTAL 30 30 

 

 

 
As this study is conducted among LABC patients, case and control 

group are selected as they belong to approximately equal nodal status as 

depicted in the bar chart. 
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Before neoadjuvant chemotherapy 

TNM CASE CONTROL 

T3N1M0 8 6 

T3N2aM0 22 24 

TOTAL 30 30 

 

 
 

Patients were chosen in a way nearly 22 patients in case group and 

24 patients in control group belongs to T3N2aM0 stage and 8 patients in 

case group and 6 patients in control group belongs to T3N1M0 stage, so 

that both study group will have patients with equal disease staging. 
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Out of 30 patients in case group who received cisplatin, 7 patients 

showed complete response with no detectable mass after 4 cycles of AC 

with Cisplatin which accounts for 23.3%. p value for this response is 

0.025 which is significant and implying that cisplatin has good response 

in tumour regression. 
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Post 4 cycles of AC with Cisplatin 

Size of tumor(cm) CASE CONTROL 

< 6 17 13 

6 - 10 6 10 

> 10 0 5 

No Mass 7 2 

TOTAL 30 30 

P'value 0.025  Significant 
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Post 4 cycles of AC with Cisplatin 

nodal status CASE CONTROL 

N0 21 11 

N1 8 16 

N2a 1 3 

TOTAL 30 30 

P'value 0.034  Significant 
 

 

According to nodal status after receiving chemotherapy nearly 21 

patients in case group falls under N0 status, which accounts for 70%. p 

value for nodal response is 0.034 which is significant. Nearly 22 patients 

in case group belong to N2a status prior to neoadjuvant chemotherapy  

out of which only one patient stay back in N2a status, remaining 21 

patients were downstaged with cisplatin therapy. 
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Post 4 cycles of AC with cisplatin 

TNM CASE CONTROL 

T0N0M0 7 2 

T2N0M0 9 3 

T3N0M0 5 6 

T2N1M0 6 4 

T3N1M0 2 12 

T3N2aM0 1 3 

TOTAL 30 30 

P'value 0.013  Significant 
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Post operative histopathology report correlates with post 

chemotherapy clinical assessment of tumour size which is proven through 

no detectable tumour in HPE for 7 patients in case group. p value  is 

0.025 which is significant. 
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HPE (Pathological response) 
TNM CASE CONTROL 

T0N0M0 7 2 
T2N0M0 9 3 
T2N1M0 5 6 
T3N0M0 6 4 
T3N1M0 2 12 
T3N2aM0 1 3 
TOTAL 30 30 
P'value 0.013  Significant 

 

 

       Out of 30 patients in control group, 19 patients stayed back in T3 

status even after neoadjuvant chemotherapy, but only 9 patients in case 

group retained in T3 status, which shows addition cisplatin to 

neoadjuvant chemotherapy has significant role in downstaging of the 

tumour. 
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PATHOLOGICAL RESPONSE 

Response Complete Partial Non 
respondence Progressive Total pvalue 

Case 7 19 3 1 30 0.035 Sig

Control 2 16 8 4 30 
                        

 

Out of the 30 patients in case group the overall clinical and 

pathological response of 86.66% was observed. Complete clinical 

response of 23.33% (7 Patients) was noted, Partial clinical response was 

noted in 19 among 30 patients (63.33%). No response(<50% response) 

was observed in 3 patients (10%). However 1 patient(3.33%) showed 

progressive disease and developed vertebral metastasis post- MRM. 

In our study, percentage of complete clinical response(23.33%) 

was higher for patients in case group than the percentage of complete 

clinical response(6.67%) for the patients in control group. p value is 

0.035 which is significant. 
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DISCUSSION 

REGIMEN A (CASES) 

Patient 
characteristics 

Number of 
patients 

Percentage 

Age 
< 50 years 

> 50 years 

Stage III 

Total 

Tumour size 

< 10cm 

>10cm 

Axillary node status 

N1 

N2 

 

12 

18 

 

30 

 

15 

15 

 

8 

22 

 
40% 

60% 

 

100% 

 

50% 

50% 

 

26.67% 

73.33% 

 

In the current study, after following the inclusion and exclusion 

criteria, 30 patients were enrolled under case group (regimen A), and the 

remaining 30 patients were enrolled under control group (regimen B), all 

these patients were having locally advanced breast cancer. 

The above table summarizes the patient characteristics and the 

clinical features. Out of the 30 subjects enrolled, 12 (40%) patients were 

less than 50 year age group and 18 patients (60%) were aged above 50 
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years. Among 30 patients grouped under case group,15 patients (50%) 

had tumour size less than 10 cms and 15 patients (50%) had tumour size 

more than 10 cms.  

In the study group of 30 patients under case group(regimen A), all 

of them had palpable axillary node.Single node was palpable in 8 patients 

(26.67%). Remaining 22 patients(73.33%)  had axillary node status of 

more than one node palpable. 

REGIMEN A (CASE GROUP) 

Clinical response    Number of patients          Percentage 

Clinical complete 

Response 

 

Clinical partial 

Response 

 

No response or stable 

Disease 

 

Progressive 

Disease 

                  7 

                     
                  

19 

                   

                    

3 

 

                   

1 

               23.33 

 

                

63.33 

 

                  

10 

 

                

3.33 

 

 

 

 



83 
 

REGIMEN B (CONTROL GROUP) 

Clinical response Number of patients Percentage 
Clinical complete 

Response 

 

Clinical partial 

Response 

 

No response or stable 

Disease 

 

Progressive 

Disease 

2 

 

 

15 

 

                 

9 

                

 

4 

6.67 

 

 

50 

 

                     

30 

                    

 

13.33 

 

Evaluation of the clinical response of primary tumour and lymph 

node to neoadjuvant cisplatin regimen A (cases) compared with regimen 

B(control) was one of the primary objective of study. The product of two 

greatest perpendicular diameter was measured both manually (clinically) 

and using ultrasonogram & MRI before and after every cycle of 

Neoadjuvant chemotherapy as defined by criteria. 

The clinical response of 30 patients under case study was observed 

and recorded. Out of the 30 patients in case group the overall objective 

clinical response of 86.66%  was observed. Complete clinical response of 

23.33% (7 Patients) was noted, Partial clinical response was noted in 19 
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among 30 patients (63.33%). No response (<50% response) was observed 

in 3 patients (10%). However 1 patient (3.33%) showed progressive 

disease and developed vertebral metastasis post- MRM. 

In similar studies conducted by Aguilar Martinez et al122 showed an 

over all objective response of 86.3% was observed. In their study there 

were no progressive disease observed after Neoadjuvant chemotherapy.  

B. Sirohi et al conducted a study in Breast unit, Royal Marsden 

NHS foundation Trust, London which showed an overall clinical 

response of 88% was observed123. 

In our study, percentage of complete clinical response (23.33%) 

was higher for patients in case group than the percentage of complete 

clinical response(6.67%) for the patients in control group. In similar 

studies conducted by Aguilar Martinez et al122 and B. Sirohi et al, it was 

reported that complete clinical response after platinum based compond 

added to the standard Neoadjuvant chemotherapy in TNBC was better. 

This correlated with the present study. 

The second objective in our study was to evaluate the pathological 

response of the primary tumour and lymph node to preoperative 

chemotherapy. The pathological response was classified into 2 categories, 

namely pathological complete response and PINV (invasive cells seen). 
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PCR constituted a group of patients who showed no invasive cells 

detected.Second group consisted of patients who were termed 

pathological non responders. (PINV), since their mastectomy specimen 

showed invasive cells on Histopathological examination. 

Case group (regimen A) 

Pathological response No  of  patients 
% of  pathological 

Response 

Pathological complete 

response (PCR) 

PINV (pathological 

non 

responders) 

PINV (pathological 

non 

responders) 

               

                 

7 

 

                

23 

 

          

23.33 

 

           

76.67 

 

In the present study, 7 patients (23.33%), showed complete 

pathological response after cisplatin neoadjuvant chemotherapy. Invasive 

cells were detected in the mastectomy specimen of 23 patients on HPE 

(76.67%). 
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Control group (regimen B) 

Pathological response No  of  patients 
% of  pathological 

Response 

Pathological complete 

response (PCR) 

PINV (pathological 

non 

responders) 

PINV (pathological 

non 

responders) 

               

               

2 

 

                

28 

  

          

6.67% 

 

           

93.33% 

 

In control group (regimen B), 2 patients (6.67%), showed complete 

pathological response after standard neoadjuvant chemotherapy. Invasive 

cells were detected in the mastectomy specimen of 28 patients on HPE 

(93.33%). From the study it was confirmed that the pathological complete 

response in case group (23.33%) was better than control group (6.67%). 

In similar study conducted by Daniel P. Silver et al 124 , it was 

reported that complete pathological response (28%)  after platinum based 

compond added to the standard Neoadjuvant chemotherapy in TNBC was 

better. This correlated with the present study. 
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CONCLUSION 

 

From this study it is evident that cisplatin based neoadjuvant 

chemotherapy in locally advanced triple negative breast cancer  

1) Showed a significant increased pCR rates in patients at the cost of 

worse haematological toxicities. 

2)  Downstage the disease so as to make the inoperable tumour to 

operable one. 

3)  It also provides an opportunity to analyze biological markers as 

predictors of response to CT. 

 



BIBLIOGRAPHY 

1) Clive peedell concise clinical oncology-Ist edition, page No. 144 

2) Guinee VF: epidemiology of breast cancer in Blind KI, Copeland 

EM, (III edition) the breast: Comprehensive management of Benign 

and Malignant disease. Philadelphia WB Saunder 1998 P 339 

3) Jemal A, Murray et al Cancer statistics 2003, CA Cancer Journal 

Clin. 53:5, 2003 

4) Cancer Incidences in Rural Delhi - 2004-05. Asian Pacific Journal 

of Cancer Prevention. 2010;11(1):73–8. 

5) Chopra R. The Indian Scene. J ClinOncol. 2001 Sep 

15;19(suppl_1):106s–111. 

6) WHO Health Situation in South East Asia region. NewDelhi 1994- 

1996. 

7) WHO Health situation in south East Asian region, NewDelhi 1998- 

2000. 

8) Hortobagyi, strom EA et al: Treatment of LABC: disease of Breast 

IInd Edition. 

9) Delana M, Zucali Bonadonna combined chemotherapy approach in 

LABC, Cancer Chemotherapy Pharmacol. 

10) Valgussa P Zametti et al : Factors affecting results in Combined 

Modality of treatment, Clinical exp metastasis 1983-1. 191 



11) Swain SM. Sorace Neoadjuvant chemotherapy in Combined 

Modality approach in LABC, Cancer Research 1987: 47; 3889 

12) Badve S, Dabbs DJ, Schnitt SJ, Baehner FL, Decker T, Eusebi V, et 

al. Basallike and triple-negative breast cancers: a critical review with 

an emphasis on the implications for pathologists and oncologists. 

Mod Pathol. 2011 Feb;24(2):157–67. 

13) Munjal K, Ambaye A, Evans MF, Mitchell J, Nandedkar S, Cooper 

K. Immunohistochemical analysis of ER, PR, Her2 and CK5/6 in 

infiltrative breast carcinomas in Indian patients. Asian Pac J Cancer 

Prev. 2009;10(5):773–8. 

14) Perou CM, Sorlie T, Eisen MB, van de Rijn M, Jeffrey SS, Rees CA, 

et al. Molecular portraits of human breast tumours. Nature [Internet]. 

2000;406.  

15) Sorlie T, Perou CM, Tibshirani R, Aas T, Geisler S, Johnsen H, et 

al. Gene expression patterns of breast carcinomas distinguish tumor 

subclasses with clinical implications. Proc Natl AcadSci U S A 

[Internet]. 2001;98. 

16) Reis-Filho JS, Tutt ANJ. Triple negative tumours: a critical review. 

Histopathology. 2008 Jan 1;52(1):108–18. 

17) Morris GJ, Naidu S, Topham AK, Guiles F, Xu Y, McCue P, et al. 

Differences in breast carcinoma characteristics in newly diagnosed 

African-American and Caucasian patients: a single-institution 



compilation compared with the National Cancer Institute’s 

surveillance, epidemiology, and end results database. Cancer 

[Internet]. 2007;110. 

18) Rakha E, Reis-Filho JS. Basal-like Breast Carcinoma: From 

Expression Profiling to Routine Practice. Archives of Pathology & 

Laboratory Medicine. 2009 Jun 1;133(6):860–8. 

19) Carey LA, Dees EC, Sawyer L et al. The triple negative paradox: 

primary tumor chemosensitivity of breast cancer subtypes. Clin 

Cancer Res 2007; 13(8): 2329–2334. 

20) Liedtke C, Mazouni C, Hess KR et al. Response to neoadjuvant 

therapy and long-term survival in patients with triple-negative breast 

cancer. J Clin Oncol 2008; 26(8): 1275–1281. 

21) Cortazar P, Zhang L, Untch M et al. Pathological complete response 

and long-term clinical benefit in breast cancer: the CTNeoBC pooled 

analysis. Lancet 2014; 384(9938): 164–172. 

22) Von Minckwitz G, Untch M, Blohmer J-U et al. Definition and 

impact of pathologic complete response on prognosis after 

neoadjuvant chemotherapy in various intrinsic breast cancer 

subtypes. J Clin Oncol 2012; 30(15): 1796–1804. 

23) Harbeck N, Gluz O. Neoadjuvant therapy for triple negative and 

HER2- positive early breast cancer. Breast 2017; 34(Suppl 1): S99–

S103. 



24) Kelland L. The resurgence of platinum-based cancer chemotherapy. 

Nat Rev Cancer 2007; 7(8): 573–584. 

25) Lehmann BD, Bauer JA, Chen X et al. Identification of human 

triplenegative breast cancer subtypes and preclinical models for 

selection of targeted therapies. J Clin Invest 2011; 121(7): 2750–

2767. 

26) Anson Bj, Mc Vay CB: Thoracic walls: Breast or mammary region. 

In Anson BJ, Mc Vay Cb (eds): Surgical Anatomy. Vol I, 

Philadelphia, WB Saunders, 1971, pp 330-369. 

27) Morehead JR: Anatomy and embryology of the breast. Clin Obstet 

Gyneccol 25: 353-357,1982. 

28) Batson OV: The function of the vertebral veins and their role in the 

spread of metastases. Ann Surg 112: 138-149,1940. 

29) Batson Ov: The role of the vertebral veins and metastatic processes. 

Ann Intern Med 16: 38-45,1942. 

30) Henricques C: The veins of the vertebral column and their role in the 

spread of cancer. Ann R Coll Surg Engl 31: 1-2. 1962. 

31) Cunningham L: The anatomy of the arteries and veins of the breast, 

J Surg Oncol 9: 71-85,1977. 

32) Massopust LC Gardner WD: Infrared photographic studies of the 

superficial thoracic veins in the female. Surg Gyneco Obstet 91:717- 

727,1950. 



33) Miller M, R Kasahara M: Cutaneous innervation of the human 

breast, Anat Rec 135: 153-167,1959, 

34) Halsell JT, et al: Lymphatic drainage of the breast demonstrated by 

vital dye staining and radiography. Ann Surg 162: 221-226,1965. 

35) Turner- Warwick RT: The lymphatics of the breast. Br J Surg 46: 

574-582, 1959. 

36) Rosai. Ackerman’s Surgical Pathology. 10 edition. Vol. 2. Elsevier 

Health - INR; 2011. 1660-1770. 

37) Ferlay J, Autier P, Boniol M, Heanue M, Colombet M, Boyle P. 

Estimates of the cancer incidence and mortality in Europe in 2006. 

Ann Oncol. 2007 Mar 1;18 (3):581–92. 

38) Ferlay J, Shin H-R, Bray F, Forman D, Mathers C, Parkin DM. 

Estimates of worldwide burden of cancer in 2008: GLOBOCAN 

2008. Int J Cancer. 2010 Dec 15;127(12):2893–917. 

39) Tavassoli F, Devilee P. Pathology and genetics of tumours of the 

breast and female genital organs. World Health Organization 

classifiation of tumours IARC Press, Lyon, France [Internet]. 2003 

40) Robbins SL, Kumar V, Cotran RS. Robbins and Cotran pathologic 

basis of disease. Philadelphia, PA: Saunders/Elsevier; 2010. 

41) Vogel VG. Epidemiology, genetics, and risk evaluation of 

postmenopausal women at risk of breast cancer. Menopause. 2008 

Aug;15(4 Suppl):782–9. 



42) García-Closas M, Brinton LA, Lissowska J, Chatterjee N, Peplonska 

B, Anderson WF, et al. Established breast cancer risk factors by 

clinically important tumour characteristics. Br J Cancer. 2006 Jul 

3;95(1):123–9.  

43) Hulka BS, Moorman PG. Breast cancer: hormones and other risk 

factors. Maturitas. 2008 Oct;61(1–2):203–213; discussion 213. 

44) Möller T, Olsson H, Ranstam J. Breast cancer and breastfeeding: 

collaborative reanalysis of individual data from 47 epidemiological 

studies in 30 countries, including 50 302 women with breast cancer 

and 96 973 women without the disease. The Lancet. 

2002;360(9328):187–21. 

45) Shavers VL, Brown ML. Racial and ethnic disparities in the receipt 

of cancer treatment. J Natl Cancer Inst. 2002 Mar 6;94(5):334–57. 

46) Morris CR, Wright WE, Schlag RD. The risk of developing breast 

cancer within the next 5, 10, or 20 years of a woman’s life. Am J 

Prev Med. 2001 Apr;20(3):214–8. 

47) John EM, Phipps AI, Knight JA, Milne RL, Dite GS, Hopper JL, et 

al. Medical radiation exposure and breast cancer risk: Findings from 

the Breast Cancer Family Registry. Int J Cancer. 2007 Jul 

15;121(2):386–94. 



48) Hartmann LC, Sellers TA, Frost MH, Lingle WL, Degnim AC, 

Ghosh K, et al. Benign Breast Disease and the Risk of Breast Cancer. 

New England Journal of Medicine. 2005 Jul 21;353(3):229–37. 

49) McPherson K, Steel CM, Dixon JM. Breast cancer—epidemiology, 

risk factors, and genetics. BMJ. 2000 Sep 9;321(7261):624–8. 

50) Begum P, Richardson CE, Carmichael AR. Obesity in post 

menopausal women with a family history of breast cancer: 

prevalence and risk awareness. International Seminars in Surgical 

Oncology. 2009 Jan 8;6:1. 

51) Cho E, Spiegelman D, Hunter DJ, Chen WY, Stampfer MJ, Colditz 

GA, et al. Premenopausal fat intake and risk of breast cancer. J Natl 

Cancer Inst. 2003 Jul 16;95(14):1079–85. 

52) Gaudet MM, Gapstur SM, Sun J, Diver WR, Hannan LM, Thun MJ. 

Active smoking and breast cancer risk: original cohort data and 

meta-analysis. J Natl Cancer Inst. 2013 Apr 17;105(8):515–25. 

53) Key TJ, Verkasalo PK, Banks E. Epidemiology of breast cancer. The 

Lancet Oncology. 2001 Mar 1;2(3):133–40. 

54) Monninkhof EM, Elias SG, Vlems FA, van der Tweel I, Schuit AJ, 

Voskuil DW, et al. Physical activity and breast cancer: a systematic 

review. Epidemiology. 2007 Jan;18(1):137–57. 

55) IARC Publications Website - WHO Classification of Tumours of the 

Breast. Available at: http://publications.iarc.fr/Book-And-Report-



Series/ Who-Iarc- Classification - Of-Tumours/Who-Classification-

Of-Tumours-Of- The-Breast-2012. 

56) Fletcher. Diagnostic Histopathology of Tumors: 2 Volume Set: 

Expert Consult - Online and Print. 4 edition. Vol. 2. Philadelphia, 

PA: Elsevier Health - US; 2013. 1057-1145 p. 

57) Berg JW Hutter RV. Breast cancer. Cancer. 1995;(75):257–69. 

58) Moll R, Mitze M, Frixen UH, Birchmeier W. Differential loss of E-

cadherin expression in infiltrating ductal and lobular breast 

carcinomas. The American journal of pathology. 1993;143(6):1731. 

59) Ellis IO, Galea M, Broughton N, Locker A, Blamey RW, Elston 

CW. Pathological prognostic factors in breast cancer. II. 

Histological type. Relationship with survival in a large study with 

long-term follow-up. Histopathology. 1992 Jun;20(6):479–89. 

60) Rakha EA, Lee AHS, Evans AJ, Menon S, Assad NY, Hodi Z, et al. 

Tubular Carcinoma of the Breast: Further Evidence to Support Its 

Excellent Prognosis. JCO. 2010 Jan 1;28(1):99–104. 

61) Peters GN, Wolff M, Haagensen CD. Tubular carcinoma of the 

breast. Clinical pathologic correlations based on 100 cases. Ann 

Surg. 1981 Feb;193(2):138–49. 

62) IARC Publications - Pathology and Genetics of Tumours of the 

Breast. (2016). Available at: 

http://www.iarc.fr/en/publications/pdfs-online/pat-gen/bb4/. 



63) Diab SG, Clark GM, Osborne CK, Libby A, Allred DC, Elledge RM. 

Tumor Characteristics and Clinical Outcome of Tubular and 

Mucinous Breast Carcinomas. JCO. 1999 May 1;17(5):1442–1442. 

64) IO, Galea M, Broughton N, Locker A, Blamey RW, Elston CW. 

Pathological prognostic factors in breast cancer. II. Histological 

type. Relationship with survival in a large study with long-term 

follow-up. Histopathology. 1992 Jun;20(6):479–89. 

65) Pettinato G, Manivel CJ, Panico L, Sparano L, Petrella G. Invasive 

Micropapillary Carcinoma of the BreastClinicopathologic Study of 

62 Cases of a Poorly Recognized Variant With Highly Aggressive 

Behavior. Am J ClinPathol. 2004 Jun 1;121 (6):857–66. 

66) Tsutsumi Y. Apocrine Carcinoma as Triple-negative Breast Cancer: 

Novel Definition of Apocrine-type Carcinoma as 

Estrogen/Progesterone Receptornegative and Androgen Receptor-

positive Invasive Ductal Carcinoma. Jpn J ClinOncol. 2012 May 

1;42(5):375–86. 

67) Eusebi V, Millis RR, Cattani MG, Bussolati G, Azzopardi JG. 

Apocrine carcinoma of the breast. A morphologic and 

immunocytochemical study. Am J Pathol. 1986 Jun;123(3):532–45. 

68) Laé M, Fréneaux P, Sastre-Garau X, Chouchane O, Sigal-Zafrani B, 

Vincent-Salomon A. Secretory breast carcinomas with ETV6-



NTRK3 fusion gene belong to the basal-like carcinoma spectrum. 

Mod Pathol. 2008 Nov 14;22(2):291–8. 

69) Haybittle JL, Blamey RW, Elston CW, Johnson J, Doyle PJ, 

Campbell FC, et al. A prognostic index in primary breast cancer. Br 

J Cancer. 1982 Mar;45(3):361–6. 

70) Wheeler DT, Tai LH, Bratthauer GL, Waldner DL, Tavassoli FA. 

Tubulolobular carcinoma of the breast: an analysis of 27 cases of a 

tumor with a hybrid morphology and immunoprofile. Am J 

SurgPathol. 2004 Dec;28(12):1587–93. 

71) Rakha EA, El-Sayed ME, Green AR, Lee AHS, Robertson JF, Ellis 

IO. Prognostic markers in triple-negative breast cancer. Cancer. 

2007 Jan 1;109(1):25–32. 

72) Donegan WL. Tumor-related prognostic factors for breast cancer. 

CA: A Cancer Journal for Clinicians. 1997 Jan 1;47(1):28–51. 

73) Braun M, Flucke U, Debald M, Walgenbach-Bruenagel G, 

Walgenbach K-J, Höller T, et al. Detection of lymphovascular 

invasion in early breast cancer by D2-40 (podoplanin): a clinically 

useful predictor for axillary lymph node metastases. Breast Cancer 

Res Treat. 2008 Dec;112(3):503–11. 

74) Kahn HJ, Marks A. A new monoclonal antibody, D2-40, for 

detection of lymphatic invasion in primary tumors. Laboratory 

investigation. 2002;82(9):1255. 



75) Arnaout-Alkarain A, Kahn HJ, Narod SA, Sun PA, Marks AN. 

Significance of lymph vessel invasion identified by the endothelial 

lymphatic marker D2-40 in node negative breast cancer. Modern 

pathology. 2007;20(2):183. 

76) Bettelheim R, Penman HG, Thornton-Jones H, Neville AM. 

Prognostic significance of peritumoral vascular invasion in breast 

cancer. Br J Cancer. 1984 Dec;50(6):771–7. 

77) Rakha EA, Aleskandarany M, El-Sayed ME, Blamey RW, Elston 

CW, Ellis IO, et al. The prognostic significance of inflammation and 

medullary histological type in invasive carcinoma of the breast. 

European Journal of Cancer. 2009 Jul 1;45(10):1780–7. 

78) Gasparini G, Weidner N, Bevilacqua P, Maluta S, Dalla Palma P, 

Caffo O, et al. Tumormicrovessel density, p53 expression, tumor 

size, and peritumoral lymphatic vessel invasion are relevant 

prognostic markers in node-negative breast carcinoma. JCO. 1994 

Mar 1;12(3):454–66. 

79) Lipponen P, Aaltomaa S, Kosma V-M, Syrjänen K. Apoptosis in 

breast cancer as related to histopathological characteristics and 

prognosis. European Journal of Cancer. 1994 Jan 1;30(14):2068–73. 

80) Gj Z et al. Apoptotic index correlates to bcl-2 and p53 protein 

expression, histological grade and prognosis in invasive breast 

cancers. Anticancer Res. 1998;18(3B):1989–98. 



81) Anderson E. Progesterone receptors – animal models and cell 

signaling in breast cancer: The role of oestrogen and progesterone 

receptors in human mammary development and tumorigenesis. 

Breast Cancer Res. 2002;4(5):197– 201. 

82) Palmieri C, Cheng GJ, Saji S, Zelada-Hedman M, W√§rri A, 

Weihua Z, et al. Estrogen receptor beta in breast cancer. EndocrRelat 

Cancer. 2002 Mar 1;9(1):1–13. 

83) Badve S, Nakshatri H. Oestrogen-receptor-positive breast cancer: 

towards bridging histopathological and molecular classifications. 

Journal of Clinical Pathology. 2009 Jan 1;62(1):6–12. 

84) Lal P, Tan LK, Chen B. Correlation of HER-2 Status With Estrogen 

and Progesterone Receptors and Histologic Features in 3,655 

Invasive Breast Carcinomas. Am J ClinPathol. 2005 Apr 

1;123(4):541–6. 

85) Cui X, Schiff R, Arpino G, Osborne CK, Lee AV. Biology of 

Progesterone Receptor Loss in Breast Cancer and Its Implications 

for Endocrine Therapy. JCO. 2005 Oct 20;23(30):7721–35. 

86) Taneja P, Maglic D, Kai F, Zhu S, Kendig RD, Fry EA, et al. 

Classical and Novel Prognostic Markers for Breast Cancer and their 

Clinical Significance. Clin Med Insights Oncol. 2010 Apr 20;4:15–

34. 



87) Lindström LS, Karlsson E, Wilking UM, Johansson U, Hartman J, 

Lidbrink EK, et al. Clinically Used Breast Cancer Markers Such As 

Estrogen Receptor, Progesterone Receptor, and Human Epidermal 

Growth Factor Receptor 2 Are Unstable Throughout Tumor 

Progression. JCO. 2012 Jul 20;30(21):2601–8. 

88) Hammond MEH, Hayes DF, Dowsett M, Allred DC, Hagerty KL, 

Badve S, et al. American Society of Clinical Oncology/College of 

American Pathologists Guideline Recommendations for 

Immunohistochemical Testing of Estrogen and Progesterone 

Receptors in Breast Cancer. Archives of Pathology & Laboratory 

Medicine. 2010 Jul 1;134(7):e48–72. 

89) Putti TC, El-Rehim DMA, Rakha EA, Paish CE, Lee AH, Pinder 

SE, et al. Estrogen receptor-negative breast carcinomas: a review of 

morphology and immunophenotypical analysis. Mod Pathol. 2004 

Aug 27;18(1):26–35. 

90) Bundred NJ. Prognostic and predictive factors in breast cancer. 

Cancer Treat Rev. 2001 Jun;27(3):137–42. 

91) Ross JS, Slodkowska EA, Symmans WF, Pusztai L, Ravdin PM, 

Hortobagyi GN. The HER-2 Receptor and Breast Cancer: Ten Years 

of Targeted Anti– HER-2 Therapy and Personalized Medicine. The 

Oncologist. 2009 Apr 1;14(4):320–68. 



92) Slamon DJ, Clark GM, Wong SG, Levin WJ, Ullrich A, McGuire 

WL. Human breast cancer: correlation of relapse and survival with 

amplification of the HER-2/neu oncogene. Science. 1987 Jan 

9;235(4785):177–82. 

93) Pritchard KI, Shepherd LE, O’Malley FP, Andrulis IL, Tu D, 

Bramwell VH, et al. HER2 and Responsiveness of Breast Cancer to 

Adjuvant Chemotherapy. New England Journal of Medicine. 2006 

May 18;354(20):2103–11. 

94) Romond EH, Perez EA, Bryant J, Suman VJ, Geyer CEJ, Davidson 

NE, et al. Trastuzumab plus Adjuvant Chemotherapy for Operable 

HER2-Positive Breast Cancer. New England Journal of Medicine. 

2005 Oct 20;353(16):1673–84. 

95) Moja L, Tagliabue L, Balduzzi S, Parmelli E, Pistotti V, Guarneri V, 

et al. Trastuzumab containing regimens for early breast cancer. In: 

Cochrane Database of Systematic Reviews [Internet]. John Wiley & 

Sons, Ltd; 2012. 

96) Vogel CL, Cobleigh MA, Tripathy D, Gutheil JC, Harris LN, 

Fehrenbacher L, et al. Efficacy and Safety of Trastuzumab as a 

Single Agent in First-Line Treatment of HER2-Overexpressing 

Metastatic Breast Cancer. JCO. 2002 Feb 1;20(3):719–26. 

97) Seidman AD, Fornier MN, Esteva FJ, Tan L, Kaptain S, Bach A, et 

al. Weekly Trastuzumab and Paclitaxel Therapy for Metastatic 



Breast Cancer With Analysis of Efficacy by HER2 

Immunophenotype and Gene Amplification. JCO. 2001 May 

15;19(10):2587–95. 

98) Bertucci F, Finetti P, Cervera N, Esterni B, Hermitte F, Viens P, et 

al. How basal are triple-negative breast cancers? Int J Cancer. 2008 

Jul 1;123(1):236– 40. 

99) Sorlie T, Tibshirani R, Parker J, Hastie T, Marron JS, Nobel A, et al. 

Repeated observation of breast tumor subtypes in independent gene 

expression data sets. Proc Natl AcadSci U S A [Internet]. 2003;100. 

100) Yersal O, Barutca S. Biological subtypes of breast cancer: 

Prognostic and therapeutic implications. World J ClinOncol. 2014 

Aug 10;5(3):412–24. 

101) Carey LA, Perou CM, Livasy CA, Dressler LG, Cowan D, Conway 

K, et al. Race, Breast Cancer Subtypes, and Survival in the Carolina 

Breast Cancer Study. JAMA. 2006 Jun 7;295(21):2492–502. 

102) Creighton CJ. The molecular profile of luminal B breast cancer. 

Biologics. 2012;6:289–97. 

103) Tsutsui S, Ohno S, Murakami S, Kataoka A, Kinoshita J, Hachitanda 

Y. Prognostic significance of the coexpression of p53 protein and c-

erbB2 in breast cancer. The American Journal of Surgery. 2003 Feb 

1;185(2):165–7. 



104) Cheang MCU, Voduc D, Bajdik C, Leung S, McKinney S, Chia SK, 

et al. Basal-Like Breast Cancer Defined by Five Biomarkers Has 

Superior Prognostic Value than Triple-Negative Phenotype. Clin 

Cancer Res. 2008 Mar 1;14(5):1368–76. 

105) Ross JS, Hatzis C, Symmans WF, Pusztai L, Hortobágyi GN. 

Commercialized Multigene Predictors of Clinical Outcome for 

Breast Cancer. The Oncologist. 2008 May 1;13(5):477–93. 

106) Goldstein LJ, Gray R, Badve S, Childs BH, Yoshizawa C, Rowley 

S, et al. Prognostic Utility of the 21-Gene Assay in Hormone 

Receptor–Positive Operable Breast Cancer Compared With 

Classical Clinicopathologic Features. J ClinOncol. 2008 Sep 

1;26(25):4063–71. 

107) Gnant M, Harbeck N, Thomssen C. St. Gallen 2011: Summary of 

the Consensus Discussion. Breast Care (Basel). 2011 Apr;6(2):136–

41. 

108) Van de Vijver MJ, He YD, van ’t Veer LJ, Dai H, Hart AAM, 

Voskuil DW, et al. A Gene-Expression Signature as a Predictor of 

Survival in Breast Cancer. N Engl J Med. 2002 Dec 

19;347(25):1999–2009. 

109) Carey LA, Dees EC, Sawyer L, Gatti L, Moore DT, Collichio F, et 

al. The Triple Negative Paradox: Primary TumorChemosensitivity 



of Breast Cancer Subtypes. Clin Cancer Res. 2007 Apr 

15;13(8):2329–34. 

110) Dent R, Trudeau M, Pritchard KI, Hanna WM, Kahn HK, Sawka 

CA, et al. Triple-Negative Breast Cancer: Clinical Features and 

Patterns of Recurrence. Clin Cancer Res. 2007 Aug 1;13(15):4429–

34. 

111) Tischkowitz M, Brunet J-S, Bégin LR, Huntsman DG, Cheang MC, 

Akslen LA, et al. Use of immunohistochemical markers can refine 

prognosis in triple negative breast cancer. BMC Cancer. 2007 Jul 

24;7(1):134. 

112) Bauer KR, Brown M, Cress RD, Parise CA, Caggiano V. 

Descriptive analysis of estrogen receptor (ER)-negative, 

progesterone receptor (PR)- negative, and HER2-negative invasive 

breast cancer, the so-called triplenegative phenotype. Cancer. 2007 

May 1;109(9):1721–8. 

113) Trivers KF, Lund MJ, Porter PL, Liff JM, Flagg EW, Coates RJ, et 

al. The epidemiology of triple-negative breast cancer, including 

race. Cancer Causes Control. 2009 Sep 1;20(7):1071–82. 

114) Foulkes WD, Smith IE, Reis-Filho JS. Triple-Negative Breast 

Cancer. New England Journal of Medicine. 2010 Nov 

11;363(20):1938–48.  



115) Viale G, Bottiglieri L. Pathological definition of triple negative 

breast cancer. European Journal of Cancer. 2009 Sep 1;45:5–10. 

116) Reis-Filho JS, Milanezi F, Steele D, Savage K, Simpson PT, 

Nesland JM, et al. Metaplastic breast carcinomas are basal-like 

tumours. Histopathology. 2006 Jul;49(1):10–21. 

117) Fulford LG, Easton DF, Reis-Filho JS, Sofronis A, Gillett CE, 

Lakhani SR, et al. Specific morphological features predictive for the 

basal phenotype in grade 3 invasive ductal carcinoma of breast. 

Histopathology. 2006 Jul;49(1):22–34. 

118) Rastelli F, Biancanelli S, Falzetta A, Martignetti A, Casi C, Bascioni 

R, et al. Triple-negative breast cancer: current state of the art. 

Tumori. 2010 Dec;96(6): 875–88. 

119) Lehmann BD, Bauer JA, Chen X, Sanders ME, Chakravarthy AB, 

Shyr Y, et al. Identification of human triple-negative breast cancer 

subtypes and preclinical models for selection of targeted therapies. 

J Clin Invest. 2011 Jul 1;121(7):2750–67.  

120) Weigelt B, Baehner FL, Reis-Filho JS. The contribution of gene 

expression profiling to breast cancer classification, prognostication 

and prediction: a retrospective of the last decade. J Pathol. 2010 Jan 

1;220(2):263– 80. 

121) Boecker W, Buerger H. Evidence of progenitor cells of glandular 

and myoepithelial cell lineages in the human adult female breast 



epithelium: a new progenitor (adult stem) cell concept. Cell 

Proliferation. 2003 Oct 1;36:73–84. 

122) Martinez MCA, Arce-Salinas C, Alvarado-Miranda A et al. 

Randomized phase II trial to evaluate the safety and efficacy of 

neoadjuvant cisplatin in combination with taxanes-anthracyclines vs 

taxanes-anthracyclines alone in locally advanced triple negative 

breast cancer. J Clin Oncol 2015;33(Suppl 15): e12024–e12024. 

123) B. Sirohi_, M. Arnedos, S. Popat, S. Ashley, A. Nerurkar, G. Walsh, 

S. Johnston & I. E. Smith*Breast Unit, Royal Marsden NHS 

Foundation Trust, London Received 8 January 2008; accepted 21 

May 2008. 

124) Daniel P. Silver, Andrea L. Richardson, Aron C. Eklund, Zhigang 

C. Wang, Zoltan Szallasi, Qiyuan Li,Nicolai Juul, Chee-Onn Leong, 

Diana Calogrias, Ayodele Buraimoh, Aquila Fatima, Rebecca S. 

Gelman,Paula D. Ryan, Nadine M. Tung, Arcangela De Nicolo, 

Shridar Ganesan, Alexander Miron, Christian Colin, Dennis C. 

Sgroi, Leif W. Ellisen, Eric P. Winer, and Judy E. Garber Submitted 

February 13, 2009; accepted October 23, 2009; published online 

ahead of print at www.jco.org on January 25, 2010. 



RESPONSE TO NEOADJUVANT CHEMOTHERAPY IN 

TRIPLE NEGATIVE BREAST CANCER FOLLOWING 4 

CYCLES OF AC FOLLOWED BY 4 CYCLES OF TAXANES  VS   

4 CYCLES OF AC WITH CISPLATIN FOLLOWED BY 4 

CYCLES OF TAXANES AT MADURAI GRH. 
 

                                                            PROFORMA           

GROUP :  

PRE CHEMOTHERAPY 
 

NAME:                AGE/SEX:                                  IP NO:  

FNAC:                                       D.O.A:  

TRUCUT:  

        

     

CO MORBIDITIES:  

DURATION OF BREAST DISEASE:       

 

U/S BREAST:  

 

U/S ABDOMEN:  

 

SKELETAL SURVEY:  

 

BLOOD INVESTIGATION: 

HB                                                                        PCV                                                                        

RBS       

LFT: 

 

RFT: 

 



  

SIZE OF LUMP 

NODAL STATUS 

STAGING 

MRI 



RESPONSE TO NEOADJUVANT CHEMOTHERAPY IN TRIPLE 

NEGATIVE BREAST CANCER FOLLOWING 4 CYCLES OF AC 

FOLLOWED BY 4 CYCLES OF TAXANES  VS   4 CYCLES OF AC 

WITH CISPLATIN FOLLOWED BY 4 CYCLES OF TAXANES AT 

MADURAI GRH. 

PROFORMA 
GROUP  : 

 

NAME:                AGE/SEX:                                       IP NO:  

FNAC:                                           D.O.A:  

TRUCUT:          

      

CO MORBIDITIES:  

DURATION OF BREAST DISEASE:       

 

U/S BREAST:  

 

U/S ABDOMEN:  

  

 

SKELETAL SURVEY:  

 

 

BLOOD INVESTIGATION: 

 

HB                                                        PCV                      

RBS       

LFT: 

 

RFT: 

                       



CHEMOTHERAPY REGIMEN/CYCLES COMPLETED: 
 

 

 

 

 

 

DIAGNOSIS: 

 

REMARKS: 

 

 

  

SIZE OF LUMP 

NODAL STATUS 

STAGING 



RESPONSE TO NEOADJUVANT CHEMOTHERAPY IN TRIPLE 

NEGATIVE BREAST CANCER FOLLOWING 4 CYCLES OF AC 
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LFT: 
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NODAL STATUS 

STAGING 
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RESPONSE TO NEOADJUVANT CHEMOTHERAPY IN TRIPLE 
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WITH CISPLATIN FOLLOWED BY 4 CYCLES OF TAXANES AT 

MADURAI GRH. 
PROFORMA 
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NAME:                AGE/SEX:                                        IP NO:  
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TRUCUT:          
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SKELETAL SURVEY:  
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LFT: 

 

RFT: 
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PROCEDURE DONE: 

 

HPE REPORT: 
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SIZE OF LUMP 

NODAL STATUS 

STAGING 

MRI 



ஆராய்ச்சி தகவல் அறிக்ைக 

ம ைர அரசு இராசாசி ம த் வமைனயில் வ ம் 

ேநாயாளிக்கு ஒ  ஆராய்ச்சி இங்கு நைடெபற்  வ கிற . 

நீங்க ம் இந்த ஆராய்ச்சியில் பங்ேகற்க வி ம்பிகிேறாம் . 

உங்கைள சி�  சிறப்  பரிேசாதைனக்கு உட்ப த்தி அதன் 

தகவல்கைள ஆராய்ேவாம். அதனால் தங்கள  ேநாயின் 

ஆய்வரிைகேயா அல்�  சிகிச்ைசேயா பாதிப்  ஏற்படா  

என்பைத ெதரிவித்  ெகாள்கிேறன். 

டி கைள ெவளியி ம் ேபா  அல்�  ஆராய்ச்சியின் 

ேபாேதா தங்கள  ெபயேரா அல்�  அைடயாளங்கேளா 

ெவளியிடமாட்ேடாம் என்பைத ெதரிவித்  ெகாள்கிேறாம். 

இந்த ஆராய்ச்சியில் பங்ேகற்ப  தங்க ைடய வி ப்பத்தின் 

ேபரில் தான் நடக்கும். ேம ம் நீங்கள் எந்ேநர ம் இந்த 

ஆராய்ச்சியில் இ ந்  பின் வாங்க� ாம் என்பைத ம் ெதரிவித்  

ெகாள்கிேறாம். 

இந்த சிறப்  பரிேசாதைன டி கைள ஆராய்ச்சியின் 

ேபா  அல்�  ஆராய்ச்சியின் டிவின் ேபா  தங்க க்கு 

அறிவிப்ேபாம் என்பைத ம் ெதரிவித்  ெகாள்கிேறாம். 

 

பங்ேகற்பாளர்    ைகெயாப்பம் 

 



ABBREVIATIONS 
 

 

LABC  - Locally advanced breast cancer 

NACT  - Neoadjuvant chemotherapy 

MRM  - Modified radical mastectomy 

TNBC - Triple Negative Breast Cancer 

CCR   - Clinical complete response 

CPR   - Clinical Partial response 

CNR   - Clinical No response 

PD   - Progressive disease 

PCR   - Pathological complete response 

PINV  - Pathologically invasive cells 

CT   - Chemotherapy 

AJCC  - American Joint committee on cancer 

UICC  - International union against cancer 

 

  



MASTER CHART 
CASE GROUP (REGIMEN A) 

s.no. age before neoadjuvant chemotherapy post 4 cycles of AC with cisplatin MRM HPE 
4 cycles of  

taxanes 

  
size of 

tumor(cm) 
nodal 
status 

TNM 
size of 

tumor(cm) 
nodal 
status 

TNM  
size of 

tumor(cm
nodal 
status

TNM  

1 55 8*8 N1 T3N1M0 4*3 N0 T3N0M0 done 4*2 N0 T3N0M0 given 

2 56 9*8 N2a T3N2aM0 5*4 N1 T3N1M0 done 5*4 N1 T3N1M0 given 

3 54 11*9 N2a T3N2aM0 6*5 N1 T3N1M0 done 6*4 N1 T3N1M0 given 

4 52 12*8 N2a T3N2aM0 6*4 N1 T3N1M0 done 6*3 N1 T3N1M0 given 

5 48 8*6 N1 T3N1M0 no mass N0 T0N0M0 done no mass N0 T0N0M0 given 

6 60 8*4 N1 T3N1M0 4*2 N0 T2N0M0 done 4*2 N0 T0N0M0 given 

7 60 10*6 N1 T3N1M0 5*3 N0 T3N0M0 done 5*2 N0 T0N0M0 given 

8 58 10*8 N2a T3N2aM0 no mass N0 T0N0M0 done no mass N0 T0N0M0 given 

9 60 9*7 N2a T3N2aM0 7*6 N1 T3N1M0 done 7*6 N1 T3N1M0 given 

10 45 8*6 N1 T3N1M0 4*3 N0 T2N0M0 done 4*2 N0 T2N0M0 given 

11 49 8*6 N2a T3N2aM0 9*8 N2a T3N2aM0 done 9*7 N2a T3N2aM0 given 

12 50 10*7 N2a T3N2aM0 8*6 N1 T3N1M0 done 8*5 N1 T3N1M0 given 

13 52 9*7 N2a T3N2aM0 5*3 N1 T3N1M0 done 5*3 N1 T3N1M0 given 



14 49 10*8 N2a T3N2aM0 5*3 N1 T3N1M0 done 5*3 N1 T3N1M0 given 

15 45 8*9 N1 T3N1M0 no mass N0 T0N0M0 done no mass N0 T0N0M0 given 

16 50 8*7 N1 T3N1M0 4*3 N0 T2N0M0 done 4*3 N0 T2N0M0 given 

17 55 8*8 N2a T3N2aM0 4*4 N0 T2N0M0 done 4*3 N0 T2N0M0 given 

18 57 10*9 N2a T3N2aM0 5*4 N0 T3N0M0 done 5*4 N0 T3N0M0 given 

19 59 8*6 N1 T3N1M0 no mass N0 T0N0M0 done no mass N0 T0N0M0 given 

20 58 12*7 N2a T3N2aM0 6*3 N1 T3N1M0 done 6*2 N1 T3N1M0 given 

21 57 8*6 N2a T3N2aM0 6*5 N1 T3N1M0 done 8*6 N1 T3N1M0 given 

22 55 10*6 N2a T3N2aM0 no mass N0 T0N0M0 done no mass N0 T0N0M0 given 

23 45 11*7 N2a T3N2aM0 5*3 N1 T3N1M0 done 5*2 N1 T3N1M0 given 

24 46 11*8 N2a T3N2aM0 5*4 N1 T3N1M0 done 5*4 N1 T3N1M0 given 

25 52 12*8 N1 T3N1M0 6*4 N0 T3N1M0 done 6*3 N0 T3N0M0 given 

26 52 9*6 N2a T3N2aM0 no mass N0 T0N0M0 done no mass N0 T0N0M0 given 

27 47 10*7 N1 T3N1M0 5*3 N0 T3N0M0 done 5*2 N0 T3N0M0 given 

28 55 9*8 N2a T3N2aM0 5*3 N0 T3N0M0 done 5*3 N0 T3N0M0 given 

29 48 10*6 N2a T3N2aM0 4*3 N0 T2N0M0 done 4*3 N0 T2N0M0 given 

30 50 10*6 N1 T3N1M0 5*3 N0 T3N0M0 done 5*3 N0 T3N0M0 given 

 

 



MASTER CHART 
CONTROL GROUP (REGIMEN B) 

s.no. age before neoadjuvant chemotherapy post 4 cycles of AC MRM HPE 
4 cycles  

of 
taxanes 

  size of 
tumor(cm 

nodal 
status TNM size of 

tumor(cm)
nodal 
status TNMc  size of 

tumor(cm 
nodal 
status TNMp  

1 56 8*7 N2a T3N2aM0 4*3 N0 T2N0M0 done 4*3 N0 T2N0M0 given 
2 57 10*8 N2a T3N2aM0 8*6 N1 T3N1M0 done 8*5 N1 T3N1M0 given 
3 60 10*8 N2a T3N2aM0 5*3 N1 T3N1M0 done 5*3 N1 T3N1M0 given 
4 45 11*9 N1 T3N1M0 9*8 N0 T3N0M0 done 9*7 N0 T3N0M0 given 
5 49 11*6 N1 T3N1M0 6*3 N0 T3N0M0 done 6*3 N0 T3N0M0 given 
6 52 10*7 N2a T3N2aM0 8*6 N1 T3N1M0 done 8*6 N1 T3N1M0 given 
7 55 9*7 N2a T3N2aM0 5*3 N1 T3N1M0 done 5*2 N1 T3N1M0 given 
8 59 10*6 N2a T3N2aM0 12*7 N2a T3N2aM0 done 12*7 N2a T3N2aM0 given 
9 49 8*6 N2a T3N2aM0 4*3 N1 T2N1M0 done 4*3 N1 T2N1M0 given 
10 50 9*8 N2a T3N2aM0 8*7 N1 T3N1M0 done 8*6 N1 T3N1M0 given 
11 50 9*8 N1 T3N1M0 5*4 N0 T3N0M0 done 5*3 N0 T3N0M0 given 
12 60 8*5 N1 T3N1M0 no mass N0 T0N0M0 done no mass N0 T0N0M0 given 
13 56 9*7 N2a T3N2aM0 5*3 NO T3N0M0 done 5*3 N0 T3N0M0 given 
14 47 9*6 N2a T3N2aM0 11*7 N1 T3N1M0 done 11*6 N1 T3N1M0 given 
15 51 10*7 N1 T3N1M0 5*3 N0 T3N0M0 done 5*3 N0 T3N0M0 given 
16 55 9*7 N2a T3N2aM0 7*6 N1 T3N1M0 done 7*5 N1 T3N1M0 given 



17 59 11*8 N2a T3N2aM0 5*4 N1 T3N1M0 done 5*4 N1 T3N1M0 given 
18 49 10*6 N1 T3N1M0 8*6 N1 T3N1M0 done 8*5 N1 T3N1M0 given 
19 60 10*8 N2a T3N2aM0 5*4 N1 T3N1M0 done 5*3 N1 T3N1M0 given 
20 59 8*8 N2a T3N2aM0 10*9 N2a T3N2aM0 done 10*9 N2a T3N2aM0 given 
21 55 9*7 N2a T3N2aM0 5*3 N1 T3N1M0 done 5*3 N1 T3N1M0 given 
22 54 9*8 N2a T3N2aM0 5*4 N1 T3N1M0 done 5*4 N1 T3N1M0 given 
23 53 10*6 N2a T3N2aM0 no mass N0 T0N0M0 done no mass N0 T0N0M0 given 
24 60 10*7 N2a T3N2aM0 5*3 N0 T3N0M0 done 5*3 N0 T3N0M0 given 
25 51 11*6 N2a T3N2aM0 9*5 N1 T3N1M0 done 9*4 N1 T3N1M0 given 
26 45 10*6 N2a T3N2aM0 5*3 N1 T3N0M0 done 5*3 N1 T3N1M0 given 
27 49 12*8 N2a T3N2aM0 10*7 N1 T3N1M0 done 10*6 N1 T3N1M0 given 
28 52 9*7 N2a T3N2aM0 4*3 N0 T2N0M0 done 4*3 N0 T2N0M0 given 
29 55 9*6 N2a T3N2aM0 11*8 N2a T3N2aM0 done 11*8 N2a T3N2aM0 given 
30 59 8*7 N2a T3N2aM0 4*3 N0 T2N0M0 done 4*3 N0 T2N0M0 given 
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