
“COMPARATIVE STUDY OF NEOADJUVANT

CHEMOTHERAPY IN HORMONE RECEPTOR POSITIVE

AND NEGATIVE LOCALLY ADVANCED BREAST

CARCINOMA”

A DISSERTATION SUBMITTED TO THE TAMILNADU

Dr. MGR MEDICAL UNIVERSITY

CHENNAI

In partial fulfilment of the Regulations

for the award of the Degree of

M.S.  (GENERAL SURGERY) BRANCH-I

DEPARTMENT OF GENERAL SURGERY
TIRUNELVELI MEDICAL COLLEGE

TIRUNELVELI
MAY 2018



CERTIFICATE BY THE GUIDE

This is to certify that the dissertation entitled “COMPARATIVE STUDY

OF NEOADJUVANT CHEMOTHERAPY IN HORMONE RECEPTOR

POSITIVE AND NEGATIVE LOCALLY ADVANCED BREAST

CARCINOMA” is a bonafide research work done by Dr.SONY.P.S,

Postgraduate M.S. student in Department of General Surgery, Tirunelveli

Medical College & Hospital, Tirunelveli, in partial fulfilment of the requirement

for the degree of M.S. in  GENERAL SURGERY.

Date:
Place: Tirunelveli

Dr.M.S.VARADARAJAN,M.S.,
Professor, Department of General Surgery,

Tirunelveli Medical College,
Tirunelveli



CERTIFICATE BY THE HEAD OF THE DEPARTMENT

This is to certify that the dissertation entitled “COMPARATIVE STUDY

OF NEOADJUVANT CHEMOTHERAPY IN HORMONE RECEPTOR

POSITIVE AND NEGATIVE LOCALLY ADVANCED BREAST

CARCINOMA” is a bonafide research work done by Dr.SONY.P.S,

Postgraduate M.S. student in Department of General Surgery, Tirunelveli

Medical College & Hospital, Tirunelveli, under the guidance of

Dr.M.S.VARADARAJAN,M.S., Professor, Department of Surgery, Tirunelveli

Medical College & Hospital, Tirunelveli, in partial fulfilment of the requirements

for the degree of M.S. in GENERAL SURGERY.

Date:
Place: Tirunelveli

Dr.V.PANDY, M.S.,
Professor and HOD of General Surgery,

Department of General Surgery,
Tirunelveli Medical College,

Tirunelveli



CERTIFICATE BY THE HEAD OF THE INSTITUTION

This is to certify that the dissertation entitled “COMPARATIVE STUDY

OF NEOADJUVANT CHEMOTHERAPY IN HORMONE RECEPTOR

POSITIVE AND NEGATIVE LOCALLY ADVANCED BREAST

CARCINOMA” is a bonafide and genuine research work carried out by

Dr.SONY.P.S under the guidance of Dr.M.S.VARADARAJAN,M.S.,

Professor, Department of General Surgery and HOD, Department of General

Surgery, Tirunelveli Medical College, Tirunelveli.

Date:
Place: Tirunelveli

Dr.K.Sithy Athiya Munarvah,MD., (Patho)
DEAN

Tirunelveli Medical College,
Tirunelveli



COPYRIGHT

DECLARATION BY THE CANDIDATE

I hereby declare that dissertation entitled “COMPARATIVE STUDY OF

NEOADJUVANT CHEMOTHERAPY IN HORMONE RECEPTOR

POSITIVE AND NEGATIVE LOCALLY ADVANCED BREAST

CARCINOMA” is a bonafide and genuine research work carried out by me

under the guidance of Dr.M.S.VARADARAJAN,M.S., Professor, Department

of General Surgery, Tirunelveli Medical College, Tirunelveli.

The Tamil Nadu Dr.M.G.R. Medical University, Chennai shall have the

rights to preserve, use and disseminate this dissertation in print or electronic

format for academic/research purpose.

Date:
Place:Tirunelveli

Dr.SONY.P.S,MBBS.,
Postgraduate in General Surgery,
Department of General Surgery,

Tirunelveli Medical College,
Tirunelveli



ACKNOWLEDGEMENT

I am obliged to record my immense gratitude to Dr.Sithy Athiya

Munarvah, Dean, Tirunelveli Medical College Hospital for providing all the

facilities to conduct the study.

I express my deep sense of gratitude and indebtedness to my respected

teacher and guide Dr.M.S.VARADARAJAN,M.S., Professor and

Prof.Dr.V.Pandy,M.S., HOD, Department of General Surgery, Tirunelveli

Medical College, Tirunelveli, whose valuable guidance and constant help have

gone a long way in the preparation of this dissertation.

I am also thankful to Assistant Professors Dr.Sivanupandian,M.S.,

Dr.Rajkumar,M.S., Dr.Raja,M.S., Dr.Bethsy Priscilla,M.S., and Dr.Irene

Aruna Edwin,M.S., for their help.

I express my thanks to all Professors, Associate Professors, Assistant

Professors, Staff members of the Department of General Surgery and all my

Postgraduates colleagues and friends for their help during my study and

preparation of this dissertation and also for their co-operation.

I always remember my family members for their everlasting blessings and

encouragement.

Lastly, I express my thanks to my patients without whom this study would

not have been possible.

Date:
Place:Tirunelveli

Dr.SONY.P.S,MBBS.,
Postgraduate in General Surgery,
Department of General Surgery,

Tirunelveli Medical College,
Tirunelveli



CONTENTS

SL. NO. TOPIC PAGE NO.

1. INTRODUCTION 1

2. REVIEW OF LITERATURE 4

3. AIM AND OBJECTIVES 48

4. MATERIALS AND METHODS 49

5. RESULTS 53

6. DISCUSSION 78

7. CONCLUSION 85

8. LIMITATIONS OF THE STUDY 88

9. BIBLIOGRAPHY

10. ANNEXURE I - PROFORMA

11. ANNEXURE II - CONSENT FORM

12. ANNEXURE III - MASTER CHART





CERTIFICATE - II

This is certify that this dissertation work title COMPARATIVE STUDY OF

NEOADJUVANT CHEMOTHERAPY IN HORMONE RECEPTOR

POSITIVE AND NEGATIVE LOCALLY ADVANCED BREAST

CARCINOMA of the candidate Dr.SONY.P.S,MBBS., with registration Number

221511359 for the award of M.S. in the branch of GENERAL SURGERY. I

personally verified the urkund.com website for the purpose of plagiarism check. I

found that the uploaded thesis file contains from introduction to conclusion page and

result shows 6 percentage of plagiarism in the dissertation.

Guide & Supervisor sign with Seal.





1

INTRODUCTION

Globally, carcinoma breast is one of the commonest malignancies in

women and it is the second most common cause of cancer related death in

females. In India , it is the second most common cancer, first being

carcinoma cervix. According to National Cancer Registry Programme,

breast cancer accounts for about > 30% of all cancers in Indian women

where urban areas hold the highest incidence.(1), (2)

Locally advanced breast carcinoma refers to a diverse and

heterogeneous group of breast cancer and represents about 10 – 20% of all

breast cancers in the developed world (3), while in India this group

comprises about 60% of cases.

Globally, definition of Locally Advanced Breast Carcinoma is not

uniform in various centres. Recent guidelines of U.S National

Comprehensive Cancer Network classified locally advanced breast cancer

as AJCC stage III. It includes:

1) Tumour > 5 cms with regional lymph node involvement ( N1-N3)

2) Tumours of any size with chest wall or skin involvement or both,

regardless of regional lymph node involvement.

3) Presence of regional lymph node involvement irrespective of tumour

size

 Fixed / matted axillary lymph nodes

 Infraclavicular / supraclavicular lymph nodes
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 Internal mammary lymph nodes

(Note: In the 7th edition of AJCC – 2010, ipsilateral supraclavicular lymph

node involvement was reclassified as regional lymph node involvement)

Based on probability of getting histologically negative margins after

initial surgery, locally advanced breast carcinomas are classified as

operable and inoperable. According to NCCN guidelines -2017:

1) Operable LABC : T2N1M0, T3 N0-1 M0

2) Inoperable LABC       : Stage IIIA except T3N1M0 , Stage IIIB,

Stage IIIC

(Note : NCCN  Panel accepts the definition of  negative margin as "No ink

on the tumour," - 2014 Society of Surgical Oncology-American Society for

Radiation Oncology Consensus Guidelines on Margins)

In the past, inflammatory breast carcinoma was considered as a

subtype of locally advanced breast carcinoma. (6) On comparison with non-

inflammatory forms of locally advanced breast carcinoma, inflammatory

breast cancer carries a poor prognosis. So separate guidelines were formed

for its management.

Until the middle of last century, primary treatment of LABC was

radical mastectomy. This did not change until Stout et al , (4), (5) identified

the markers of poor outcome such as skin ulceration, oedema, tumour

fixation etc. The Oxford review stated that  the use of systemic therapy to
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treat micro metastasis, significantly reduces the risk of recurrence and

death.

Neoadjuvant therapy, a newer modality of treatment evolved during

the last three decades, is being practised all over the world for down

staging technically inoperable locally advanced breast cancer prior to

surgery. The literal meaning of the term neoadjuvant refers to a “new”

( Greek ) treatment added to “ assist” ( Latin ) a primary treatment. The

biological rationale for neoadjuvant therapy for breast carcinoma is based

on the observation of accelerated metastatic growth following tumour

resection in animal models.

This study was conducted in the Department of General surgery ,

Tirunelveli Medical College to compare the response of neoadjuvant

chemotherapy based on hormone receptor status in locally advanced breast

carcinoma.
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REVIEW OF LITERATURE

ANATOMY OF BREAST

The  breasts are a pair of modified sweat glands. It is located in

superficial fascia of pectoral region. Breast is covered by skin&  nipple-

areolar complex .It is composed of fibro-fatty stroma and glandular tissue.

It has a broad base and pointed apex with nipple. It extends from

2nd to 6th rib vertically in midclavicular line and horizontally from lateral

margins of sternum to mid-axillary line.

DEVELOPMENT

Ectodermal milk line appears in 7- week embryo on ventral body

wall of each side. It extends from limb bud of upper limb to lower limb.

Mammary gland arises from the milk line in the pectoral region and others

disintegrate.

BASE OF THE BREAST

Base of breast is in contact with pectoral fascia which rests on 3

muscles namely, pectoralis major, serratus anterior superolaterally and

inferiorly by aponeurosis of external oblique muscle. Retromammary space

is a space filled with loose connective tissue and fat between the pectoral

fascia and base.

NIPPLE AND AREOLA

Nipple lies in 4th intercostal space in non-pendulous breast. It is

covered with skin which is hairless & thick. It is rich in sensory receptors
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and involuntary muscles.  Areola is the hyper pigmented rounded area that

encircles the nipple. Areola contains sweat and sebaceous glands and

involuntary muscles. Montgomery tubercles are enlarged sebaceous glands

during pregnancy.

AXILLARY TAILOF SPENCE

Glandular tissue projection from upper- outer quadrant of breast into

axilla is the axillary tail of Spence. It passes through foramen of Langer in

the axillary fascia. It is in direct contact with anterior group of axillary

lymph nodes.

STRUCTURE

Breast consists of breast parenchyma, adipose tissue, connective

tissue stroma, lymphatics and blood vessels. Parenchyma of breast is

arranged in lobes (15 – 20). Each lobe has a main lactiferous duct.

Lactiferous duct receives many smaller ducts. As it converges towards

nipple, it gets dilated and form lactiferous sinus and again narrows to reach

the summit of nipple and opens. Ligaments of Cooper anchors the gland to

overlying skin and base of gland to pectoral fascia.

HISTOLOGICAL TYPE

Breast is a compound tubulo-alveolar gland which is both merocrine

and apocrine. Merocrine glands release protein molecules without apical

plasma membrane loss whereas apocrine glands release fat globules by

loss of plasma membrane.
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Fig 1

BLOOD SUPPLY

Arterial supply

1) Lateral thoracic artery

2) Perforating cutaneous branches of internal mammary artery

3) Pectoral branches of acromiothoracic and superior thoracic artery

4) Posterior intercostal  arteries
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Venous drainage

Veins from circular venous plexus of areola drain into axillary, internal

thoracic and intercostal veins.

Fig 2- Blood supply

Lymphatic drainage

Breast lymphatics drain by axillary, transpectoral and internal mammary

groups of lymph nodes. 75% of  lymph flow is to axillary nodes. It consists

of 6 groups and are 20 – 40 in number.

1) Anterior or pectoral group

2) Posterior or subscapular group

3) Lateral group
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4) Central group

5) Apical group

6) Interpectoral group or Rotter’s node

LEVELS OF LYMPH NODES

Level I : lateral to the pectoralis minor muscle

Level II : posterior to the pectoralis minor muscle

Level III : medial to the pectoralis minor muscle

Lymphatics  from the medial part of breast pierces the intercostal

muscles and pectoralis major muscle and drains into internal

mammary ( thoracic ) nodes.
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Fig – 3 Lymphatic drainage

EPIDEMIOLOGY OF BREAST CANCER

Breast cancer is the leading cause of cancer deaths in women

worldwide , accounting for more than 40,000 deaths annually whereas in

developing countries like India, it is the second most common cancer

among females. It accounts for about18 % of the cancers in women in

India. (7)It is the second most common cause of death in females in
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US.(8)Globally each year > 1 million of breast cancer cases are diagnosed.

Two out of every 1000 females with age </= 50, will be recently

diagnosed to have carcinoma breast & among them about 15 will have  the

diagnosis of breast cancer at < 50 years of age , thus having a 2 %

prevalence of cancer breast.(9)

ICMR has set up six population based cancer registries in India in

which Mumbai and Delhi accounts for highest incidence of breast cancer –

32.1/1 lakh.

For breast carcinoma , there exists four components  for the

hypothesis regarding aetiology . (Adami et al, 98). (10)

1. The incidence of breast cancer depends upon the cell number

(Trichopoulos and Lippman, 1992). The supporting evidence for this

statement is as follows :

- Mammographic density express  mammary gland mass as a fraction of

total breast area , which is a strong predictor of carcinoma breast .

- Reduced breast carcinoma risk is seen in women having small breast

volume, who are motivated for augmentation mammoplasty

2. The determination of response of target cells to hormonal stimulation

and their number is done very early in life,  even in utero.

- The evidence to support this hypothesis is given by (Hilakivi-Clarke et

al,1997).(11)
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- various studies shows a positive correlation between rate of birth

&risk of breast cancer (Adami et al, 98).(10)

3. Russo et al(12) concluded that , pregnancy is considered to offer

protection (13)against carcinoma breast by terminal differentiation of

cells in the mammary gland .

- Pregnancy increases the risk of breast cancer due to the stimulation of

already stimulated cells by the hormones, but in  long term it offers a

definite protective effect.

4. In the adult life , estrogens and other hormones along with their

corresponding receptors, affect the expansion rate of already initiated

clones

RISK FACTORS

1) AGE

Age is the most important risk factor. The incidence of breast cancer

increases with advancing age in females. Until menopause, it doubles

about every ten years(9) . In women less than 20 years , breast cancer is

rare and constitutes only 2% of the total. There is an average risk of

12.2% for women being diagnosed with carcinoma breast during their

lives at some point.
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2) SEX

Breast cancer incidence is more in women than men. Incidence of

breast cancer in men is less than 1%.

3) REPRODUCTIVE HISTORY

Nulliparity is a risk factor for carcinoma breast.(14) (24)The breast cancer

risk in females with first child birth >30 years of age is twice when

compared to females with first child birth in < 20 years of age.(9)First

child birth at > 35 years of age  carries highest risk. Breast feeding has

a protective effect. Induced abortion will not increase the risk.

Reproductive risk factors have only mild contribution to the risk of

breast carcinoma when compared to other risk factors. ( RR 0.5- 2)

4) MENSTRUAL FACTORS

Early menarche ( menarche before the age of 12) and late menopause

( > 55 years ) (9)increases breast carcinoma risk.  For each 2- year delay

in menarche there is a 10% reduction of risk in carcinoma breast. Early

menarche before 12 years of age have approximately 50% higher risk

than  those with menarche at 15 years of age or later.
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Ovarian ablation causing early menopause is associated with a

reduction in risk, (32)similarly oopherectomy before 40 years of age is

associated with a 40% reduction in risk.

5) FAMILIAL FACTORS
A twofold or threefold increase in the risk is reported in females

with a first – degree relative ( daughters, mothers and sisters) with

breast carcinoma.(9)Risk is even higher approximately 50%, if affected

relatives have bilateral carcinoma breast and had early onset. No

increase in risk is seen if a distant relative is affected with breast

cancer. (20)

6) GENETIC FACTORS

In western countries about 10 % breast cancers are due to genetic

factors .(9)Genetic factors like BRCA1 and BRCA2 mutations (21)are

associated with increased risk of breast cancer. It is responsible for

about  5 – 10% of breast cancer cases.BRCA1 gene is located on

chromosome 17 whereas BRCA2 on chromosome 13.BRCA1 and

BRCA2 accounts for 40% and 30% of familial breast cancers

respectively.(23) But BRCA2 is associated with increased risk of breast

cancer in men.
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7) PERSONAL HISTORY OF BREAST CANCER

Women with history of breast cancer have a 2 – 4 fold increased risk

of developing a second primary cancer in other breast. The risk

increases with family history of breast cancer and early age of onset of

first primary breast cancer (27)and with history of benign breast disease.

(31)

8) HISTOLOGIC RISK FACTORS

Women with previous breast biopsy reports as lobular carcinoma in

situ , proliferative changes with atypia and atypical hyperplasia have a

higher risk of 5 times than that of general population.(25) (27)

9) ORAL CONTRACEPTIVES

A number of studies suggested increased risk associated with long term

use of oral contraceptives in early breast cancer,(26) though it has not

been confirmed. The increased risk with recent use reduce within 10

years of cessation of oral contraceptives. Thus the breast cancer risk

increases in  users of oral contraceptive agents and it decreases as the

interval after the cessation of OCP increases.(9) (17)
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10) ESTROGEN REPLACEMENT THERAPY

A study in 52,705 women with breast cancer and 108,411 controls

from 21 different countries was conducted to assess the relationship of

hormone replacement therapy to breast cancer risk. It showed a 2.3%

increase in breast cancer risk with HRT per year corresponding to a

relative risk of 1.35.(28)

11)SOCIOECONOMIC STATUS

Breast carcinoma is a disease generally recognised as occurring in

women with upper socioeconomic status,(29) (30)as measured by either

the income or educational status. Studies indicate that these

associations reflect the lifestyle changes such as later ages of first child

birth.

12)OBESITY

Overweight(22) and high fat diet especially  saturated fats increases

the risk(18). In a recent Case- control study , obesity was proven as a

risk factor for carcinoma breast in women over 50 years of age who are

post menopausal . Vitamin A, micronutrients like Selenium, fruits and

vegetables offer protection from breast cancer. (19)
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13)ALCOHOL & SMOKING

There are some studies which showed a relation between alcohol intake

and breast cancer incidence, but the relation seems to be inconsistent.

Similarly smoking has not been proven as an etiological factor for

breast cancer.(9) (16)

14) RADIATION increases the risk of breast cancer (9)

PATHOLOGY OF BREAST CANCER

Malignancies of breast are divided into epithelial tumours of cells of

lining ducts and lobules and non- epithelial malignancies of supporting

stroma

Classification of primary breast cancer

 Non-invasive epithelial cancers

 Lobular carcinoma in situ

 Ductal carcinoma in situ

i. Papillary

ii. Cribriform

iii. Solid

iv. Comedo type

 Invasive epithelial cancers

 Invasive lobular carcinoma (10%)
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 Invasive ductal carcinoma

i. Invasive ductal carcinoma NOS

ii. Tubular carcinoma

iii. Mucinous or colloid carcinoma

iv. Medullary carcinoma

v. Invasive cribriform carcinoma

vi. Invasive papillary carcinoma

vii. Adenoid cystic carcinoma

viii. Metaplastic carcinoma

 Mixed connective and epithelial tumours

 Phyllodes tumour, benign and malignant

 Carcinosarcoma

 Angiosarcoma

 Adenocarcinoma

INVESTIGATIONS

a. FNAC ( Fine needle aspiration cytology)

It is a safe, highly accurate, rapid and inexpensive procedure for

diagnosing carcinoma in breast masses which are palpable and also

in abnormalities of breast which are not palpable detected by

mammogram with stereotactic or ultrasound guidance. Sensitivity
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and specificity are 90% and 100% respectively. It can be used in

evaluation of suspicious second lesion in the same breast of a patient

with a known malignancy. It can also be used for the evaluation of

suspicious lymph nodes to find out metastatic disease.

Triple Assessment :

Combined use of palpation, mammography and fine needle aspiration

has increased the accuracy of diagnosis.

b. Core Needle Biopsy ( Trucut biopsy )

It can be performed under ultrasound, mammographic or magnetic

resonance imaging guidance.

Sensitivity and specificity are 81 % and 100 % respectively.

Palpable masses : After injection of local anaesthesia, a small skin

incision is made and biopsy needle is inserted into the lesion and

tissue sample is obtained under vaccum assistance.

Non – palpable lesions : Stereotactic biopsies are taken which

includes

1) Suction –assisted core biopsy

2) Automated spring powered core biopsy

3) Advanced breast biopsy instrumentation
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c) Excision biopsy

Patients with inconclusive core biopsy results require surgical biopsy for

definitive diagnosis. It provides complete surgical removal of tumour.

Avoids false negative and insufficient sample.

Non- invasive methods

Detection of small, non palpable breast lesions needs breast imaging

techniques.  It helps to evaluate clinical findings and guide diagnostic

procedures.

1) X- ray mammography

It is the primary imaging modality to screen asymptomatic women.

Breast is compressed between two plates during mammography to

decrease the thickness of tissue through which radiation pass and

also to separate adjacent structures thus improving resolution. Two

views are obtained in screening mammography- craniocaudal and

mediolateral oblique view. For the evaluation of calcifications,

magnified views are available.

Breast density limits the sensitivity of mammography.

Mammography in younger females less than 30 years of age may

produce an image without much definition due to dense breast mass.

As age increases, involution of breast tissue occurs and breast is

replaced by fatty tissue. Fat absorbs a little radiation on
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mammography and provides a contrast background facilitating the

detection of smaller lesions.

Present day recommendations suggests mammographic screening

for women more than 40 years.

2) Ultrasonography

Lesion detected by mammography can be distinguished as solid or

cystic by ultrasonography. It can also be used to discriminate lesions

in females with dense breasts.

3) Magnetic Resonance Imaging

It identifies primary tumour in the breast in females presenting

with axillary nodal metastasis without evidence of primary breast

carcinoma mammographically. It can also be used to assess the

extent of primary breast tumour in young women with dense breast,

to evaluate multifocal or multicentric disease, to screen contralateral

breast and to evaluate invasive lobular carcinomas.

STAGING OF BREAST CANCER

Staging can be determined clinically before treatment by physical

examination and clinical studies , after definite surgical treatment by

pathological examination of tumour and lymph nodes.



21

TNM staging system is used based on size of primary tumour (T),

regional lymph node status (N), and presence or absence of distant

metastasis ( M ).

Staging is done to group patients for defining prognosis and to

guide treatment recommendations.

TNM Classification for Breast Cancer

Primary tumour ( T )

Tx Primary tumour cannot be assessed

T0 No evidence of primary tumour

Tis Carcinoma in situ

Tis (DCIS) DCIS

Tis (LCIS) LCIS

Tis (Paget) Paget disease of the nipple not associated with

invasive carcinoma or carcinoma in situ ( DCIS

and / or LCIS ) in underlying breast parenchyma

T1 Tumour <20 mm in greatest dimension

T1mi Tumour < 1 mm in greatest dimension

T1a Tumour > 1 mm but < 5 mm in greatest

dimension
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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

T4 Tumour of any size with direct extension to the

chest wall and / or to the skin

T4a Extension to the chest wall, not including only

pectoralis muscle adherence or invasion

T4b Ulceration and / or ipsilateral satellite nodules

and / or edema of the skin

T4c Both T4a and T4b

T4d Inflammatory carcinoma

Regional Lymph Nodes

Nx Regional lymph nodes cannot be assessed

N0 No regional lymph node metastasis

N1 Metastasis to movable ipsilateral axillary lymph node(s)

N2 Metastasis in ipsilateral axillary lymph node fixed or matted or

in clinically apparent ipsilateral internal mammary nodes in the
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absence of  clinically evident axillary lymph node metastasis

N2a Metastasis in ipsilateral axillary  lymph nodes fixed to one

another(matted) or to other structures

N2b Metastasis only in clinically apparent ipsilateral internal

mammary nodes and in the absence of clinically evident

axillary lymph node   metastasis

N3 Metastasis in ipsilateral infraclavicular lymph node(s) with or

without axillary lymph node involvement or in clinically

apparent ipsilateral internal mammary lymph node(s) and in the

presence of clinically  evident axillary lymph node metastasis or

metastasis in ipsilateral supraclavicular lymph node(s) with or

without axillary or internal mammary lymph node involvement

N3a Metastasis in ipsilateral infraclavicular lymph node(s)

N3b Metastasis in ipsilateral internal mammary lymph node(s) and

axillary  lymph node(s)

N3c Metastasis in ipsilateral supraclavicular lymph node(s)
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Distant Metastasis

MX Distant metastasis cannot be assessed

M0 No distant metastasis

M1 Distant metastasis

(AJCC Cancer staging manual, 6th ed. New York : Springer 2002, pp. 227-

228).

TABLE 1

TNM STAGE GROUPING FOR BREAST CANCER

TNM  STAGING  OF CARCINOMA BREAST
0 Tis N0 M0
I T1 N0 M0

IIA

T0 N1 M0
T1 N1 M0
T2 N0 M0

IIB
T2 N1 M0
T3 N0 M0

IIIA

T0 N2 M0
T1 N2 M0
T2 N2 M0
T3 N1 M0
T3 N2 M0

IIIB

T4 N0 M0
T4 N1 M0
T4 N2 M0

IIIC Any T N3 M0
IV Any T Any N M1
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ROLE OF SURGERY IN BREAST CANCER :

Carcinoma breast is the second most common cancer which affects women

in India. Surgery was the primary treatment for carcinoma breast for over

100 years. Radical mastectomy was the single most effective  treatment

modality for cure. It was the most commonly recommended surgical

procedure until the last 2 decades.

Pre-Halstedian Era:

The unfortunate victim of carcinoma breast in the Pre Halstedian

era would suffer from malodorous, uncontrolled and fungating disease

with or  without excruciating pain. The five year survival after the

diagnosis of breast cancer ranged from 11-18%.

The Halstedian  Era :

The approach to carcinoma breast was revolutionized by the

description of hypothesis of Halsted Handly based on Virchow’s

pathology. It postulated the growth of tumours within the organ followed

by invasion into lymph nodes by either permeation or embolisation,

subsequently by a third step of distant metastasis. It was logical to subject

the patients with carcinoma breast to enbloc excision of tumour bearing

organ along with its lymphatic drainage. Lewis and Rinehoff study results

from John Hopkins University found that only 36% survival was reported
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at 5 years and 12% at 10 years . Widespread acceptance of this treatment is

attributed to the remarkable success in decreasing the incidence of local

disease and thus improvement in quality of life.

The Deterministic Era

This era was marked by two important events - one was the contribution

to the biological model by Fischer and the second one was the application

of  possible benefit of early detection of cancer breast.

Fisher’s postulate was that occult micro metastasis existed before the

diagnosis of clinically evident carcinoma breast itself. Hence this model

justified the systemic therapy usage to suppress or eradicate micro

metastasis. There are so many datas on adjuvant systemic therapy which

shows moderate gain in overall survival and disease free interval.

Radical Mastectomy:

It is the enbloc removal of the breast, axillary lymph nodes,

pectoralis major and pectoralis minor muscles. It includes level III axillary

lymph node dissection and removes the Rotter’s node  thus resulting in

conspicuous deformity of  chest. Radical mastectomy is reserved for

locally advanced breast carcinoma cases which require removal of

pectoralis major muscle and an axillary dissection  to achieve adequate

surgical margin.
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Modified Radical Mastectomy :

Modified radical mastectomy procedure was first introduced by Patey and

Dyson. In Patey’s modified radical mastectomy procedure , pectoralis

minor is removed and  axillary dissection is done completely. The second

type of modified radical mastectomy was described by Auchincloss in

which pectoralis minor muscle is preserved and dissection of the apex of

the axilla was accompanied by gentle retraction of pectoralis minor . In

1958, John Madden of Newyork preserved both pectoralis major and

pectoralis minor, lateral and medial pectoral nerves while doing modified

radical mastectomy.

Breast Conservation Therapy (BCT) :

The principles which led to modified radical mastectomy also contributed

the development of breast conservation therapy , following some

prospective randomized trials in 1970s.

MRM Vs BCS + RT (Breast conservation surgery + radiotherapy)

showed equal long term survival. The local recurrence rate at 10 years for

BCS + RT is 4 -20% while for MRM it is  2 - 9%.
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MANAGEMENT OF  THE AXILLA :

In patients with invasive carcinoma breast , complete dissection of

axilla was considered to be the standard management for years. According

to halstedian concept, axillary dissection was thought to be a major

component on surgical cure for carcinoma breast . In that concept, nodes in

the axilla were considered as the filter before the cancer cells spreads to

distant sites.

In addition to the potential survival benefit, axillary dissection is

also considered to be useful in assuring local tumour control in axilla  and

assessing prognosis.

By 1970 , there were evidences that dissection of axilla had a limited

impact on overall survival . This was strongly demonstrated in NSABP

trial B-04. In NSABP trial, patients with  negative axillary nodes clinically

were subjected to radical mastectomy along with observation or dissection

of lymph nodes in axilla and a delayed dissection was done if node

appeared positive and radiotherapy was given to the regional lymph node

basins. By doing so there were no statistical difference in the 10 year

survival rate was found among these groups. A number of studies were

carried out to determine the extend of lymph node dissection in axilla in

order to achieve a complete cure of axilla. Many of these studies focussed

on the likelihood of skip metastasis ie. involvement of upper axillary
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lymph nodes (level III) in the absence of involvement in the lower nodes

(level II).

Involvement of level III lymph nodes are  rare when both level I and II

lymph nodes are negative. Most authors concluded that level I dissection

provides a very accurate staging information whereas majority have agreed

that removal of both level I and II lymph nodes are required. Level III

dissection of axillary lymph nodes increases the morbidity. It  provides

only a little additional prognostic information.  The chance of local

recurrences of carcinoma breast is related to the number of lymph nodes

removed, when patients undergo limited axillary dissection procedures.

The five year recurrence rate is about 20% when no lymph nodes are

removed whereas it is only 10% when only one or two negative nodes are

removed. The number of involved axillary lymph nodes remains the single

most important factor of prognosis.

SENTINEL LYMPH NODE BIOPSY :

Sentinel lymph node is the 1st lymph node which receives the

lymphatic drainage from the tumour. Sentinel lymph node dissection helps

in reducing the morbidity caused by surgery of axilla. It provides accurate

information about staging of carcinoma. Patients with clinically negative

axillary nodes can be subjected to sentinel lymph node dissection and if it

is positive, these patients can undergo complete axillary lymph node
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dissection. The surgeon identifies the first draining (sentinel) lymph node

by injecting blue dye or radioactive colloid or both around the primary

tumour. This passes through the lymphatics and accumulates in the first

draining node. The sentinel lymph node is detected by gamma probe, and

is identified as a radioactive node, blue node or both . It is removed and

sent for histopathological evaluation. Sentinel lymph nodes  are evaluated

by multiple H&E staining for cytokeratin. Axillary dissection can be

avoided in patients with no metastatic involvement of sentinel lymph

node. A critical study about evaluation of sentinel lymph node dissection

was the NSABP – 32 trial.

Absolute Contraindications :

1. Palpable axillary lymph  node metastasis

2. Multifocal breast cancer.

3. Prior breast / axillary surgery (might  interfere with lymphatic

drainage )

(Jatoi  Ismail, Surgical clinic N. America Oct 1999).
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Fig 4 – Sentinel lymph node biopsy

ROLE OF SYSTEMIC THERAPY:

The current biological concept is that the first cell of the carcinoma

breast itself is metastatic disease and so the occult or micro metastasis is

present even at the time of clinically evident breast carcinoma. Hence for

the long term improvement, breast cancer patients need a systemic control

of their disease which is not provided by either surgery or radiotherapy. So
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several chemotherapy trials have been conducted in response to the

concept of “Carcinoma Breast is a systemic disease hence should be

treated systemically”. These systemic therapies aim at treating and

preventing recurrence of breast cancer which are metastatic.

Patients with carcinomas which are node positive are benefited by

chemotherapy irrespective of the hormone receptor status. Systemic

therapy includes chemotherapy and hormone therapy .

The various chemotherapeutic regimes are as follows:

CMF : Cyclophosphomide, Methotrexate, 5 -Flurouracil

FAC : 5-Flurouracil, Adriamycin,  Cyclophosphomide.

CEF : Cyclophosphomide, Epirubicin, 5- FU

AC : Adriamycin, Cyclophosphomide

EC : Epirubicin , Cyclophosphamide

Newer Chemotherapeutic Agents :

Taxanes: Paclitaxel, Docetaxel, Gemcitabine, Vinorelbine

The biological parameters in terms of ER and PR receptor, DNA

ploidy , oncogenes such as HER-2/neu , S phase fraction , proliferation

indices – Ki 67 and others are certain indicators to decide the choice of the

drug and the regime.
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Timing of Systemic Therapy :

Systemic therapy was considered to be the adjuvant treatment being

given after the surgery or radiation. But in recent years there has been

significant changes in the rationale of using systemic therapies. This gave

rise to the concept of neoadjuvant chemotherapy. The tumours which are

amenable to surgery are given adjuvant systemic therapies whereas

preoperative systemic therapies are tried in patients with inoperable breast

cancers at the time of presentation.

CHEMOTHERAPEUTIC REGIMENS :

CMF  chemotherapy

 Cyclophosphamide given 100 mg/m2 per oral for days 1- 14

 Methotrexate is given 40 mg/m2 as IV on days 1 & 8

 5- Fluorouracil given 600 mg/m2 as IV on days 1 & 8

These drugs are cycled every 28 days x 6 cycles

FAC chemotherapy

 Cyclophosphamide = 100 mg/m2 Per oral on days 1 – 14

 Adriamycin = 60 mg/m2 as IV on days 1 & 8

 5 – Fluorouracil = 600 mg/m2 as IV on days 1 & 8

Cycled every 28 days x 6 cycles
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Dose dense AC chemotherapy

 Doxorubicin = 60 mg/m2 as IV on day 1

 Cyclophosphamide = 600 mg/m2 as IV on day 1

Cycled every 14 days x 4 cycles

AC chemotherapy

 Doxorubicin = 60 mg/m2 as IV on day 1

 Cyclophosphamide = 600 mg/m2 as IV on day 1

Cycled every 21 days x 4 cycles

TAC chemotherapy

 Docetaxel = 75 mg/m2 as IV on day1

 Doxorubicin = 60 mg/m2 as IV on day 1

 Cyclophosphamide = 500 mg/m2 as IV on day 1

Cycled every 21 days x 6 cycles

EC chemotherapy

 Epirubicin = 100 mg/m2 as IV on day 1

 Cyclophosphamide = 830 mg/m2 as IV on day 1

Cycled every 21 days x 8 cycles
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AC followed by docetaxel chemotherapy

 Doxorubicin = 60 mg/m2 as IV on day 1

 Cyclophosphamide = 600 mg/m2 as IV on day 1

Cycled every 21 days x 4 cycles

 Docetaxel = 100 mg/m2 as IV on day 1 - cycled every 21 days x

4 cycles

Toxicities of systemic chemotherapy

Very common (>25%)

 Alopecia

 Amenorrhea

 Hot flushes

Common(<25%)

 Oedema

 Leukopenia

 Musculo skeletal pain

 Nausea

Uncommon(<10%) :

 Leukopenic fever

 Stomatitis



36

 Thrombophlebits

 Weight gain

Cardiac toxicity : Since 1980s , anthracycline based regimes with

adriamycin or epirubicin was used in treatment of breast cancer. According

to Azim et al (41) , these drugs has a significant dose dependent cardiac

toxicity risk. There is a 5 % chance of congestive cardiac failure .(42) This is

believed to be due to damage of myocardial cells by free radicals generated

on administration of anthracyclines.(41). The risk factors are hypertension ,

previous history of coronary artery disease, old age and previous

radiotherapy.

Secondary cancers : Carcinoma breast patients who received

chemotherapy has a greater risk of developing a secondary cancer (41) ie .

leukemia or myelodysplastic syndrome (43- 45). But in clinical practise ,

leukemia risk is very low if the anthracycline or cyclophosphamide dose

used are not exceeding the cumulative dose.

Neurotoxicity and cognitive functions: Cognitive impairment following

chemotherapy is seen in 20 – 30 % of treated patients even though its

incidence remains unclear.  Ahler et al (47) , stated that carcinoma breast

patients treated with chemotherapy has reduced psychomotor functioning
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and memory. But there are no proven methods for treatment or prevention

of chemotherapy associated cognitive impairment. There were several

trials on modafenil and erythropoietin in treating cognitive impairment but

it failed to show a convincing improvement in symptoms. (48),(49),(50)

Premature menopause : Chemotherapy induces menopause either

permanent or temporary (51). The risk of developing chemotherapy induced

amenorrhoea is dependent on age of the patient, chemotherapy drug and

number of cycles of chemotherapy administered.(52) CAF regimen induces

menopause in 23-47 % patients with < 30 years of age and 80- 89 % of

patients with > 40 years .(53),(54)

Targeted Therapy :

Trastuzumab (herceptin) is a humanized recombinant IgG1

monoclonal antibody, approved in 1998, against HER2/neu used both as

single agent and in combination chemotherapy. It is found to be effective

even though the cost is high.

Transtuzumab based chemotherapy regime :

 FEC chemotherapy followed by Pertuzumab or  Transtuzumab &

Paclitaxel
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 Pertuzumab or Transtuzumab & Docetaxel followed by FEC

chemotherapy

 Pertuzumab or Transtuzumab & Docetaxel followed by FEC

chemotherapy

Side effects : cardiac failure, LV dysfunction(risk factors are older age

group, prior cardiac disease etc)

Hormone Therapy : Given in ER/PR positive cases.

Predictors of Hormone therapy are

1.  Patients with prolonged disease free interval after primary

treatment

2.  Metastasis to soft tissue, bone and lungs

3. Elderly patients, perimenopausal, post menopausal responds

better.

Hormones are :

1.  Tamoxifen and its analogues: Toremifene, Droloxifene, Idoxifene

2. Targeted antioestrogen

Raloxifene – is selective oestrogen receptor modulator (SERM).
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3. Aromatase Inhibitors :

 Non-steroidal – Anastrozole , Letrazole, Fadrazole,

 Steriodal – Exemestene, Formestene

4. LHRH Agonists :

Produces chemical or medical oophorectomy – Buserlin, Goserlin

TAMOXIFEN

It is an anti-oestrogen which blocks oestrogenic stimulation of breast

cancer cells. In ER positive breast carcinomas, tamoxifen decreases the

annual recurrence by 39 % and deaths by 31 % irrespective of age,

menopausal status, axillary lymph node status and use of chemotherapy. In

the set of patients receiving tamoxifen and chemotherapy, chemotherapy

should be offered first followed by tamoxifen. Randomized trials have

stated that tamoxifen use for 5 years give better responses.

Side Effects :

 Fatigue

 Nausea

 Hot flushes

 Endometrial carcinoma
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NEOADJUVANT CHEMOTHERAPY :

Neoadjuvant chemotherapy denotes the use of chemotherapy as the initial

treatment for patients before surgery. Neoadjuvant chemotherapy is being

advocated in the treatment of a variety of neoplasms.

 Breast carcinoma

 Anorectal carcinoma

 Bladder carcinoma

 Laryngeal cancer

 Osteogenic sarcoma

 Soft tissue sarcoma

PRINCIPLES OF NEOADJUVANT CHEMOTHERAPY :

Benefits of preoperative chemotherapy

 It facilitates conservation of breast

 It renders inoperable tumours operable

 It provides an important prognostic information on response to

therapy, especially in triple negative breast carcinomas and

HER2- positive breast carcinomas , at an individual level

 It gives time for genetic testing

 It gives ample time to plan the reconstruction of breast in

patients undergoing mastectomy
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Opportunities ;

 It may allow sentinel lymph node biopsy alone if an axilla which

is positive is cleared with therapy

 It provides an opportunity to change systemic treatment if there

is no response to preoperative therapy or if the disease progress

 It may allow the addition of other adjuvant treatments in patients

who responds  poor to preoperative treatment

 It may allow less radiotherapy to axilla if the axillary nodal

disease is cleared

 It provides an excellent research platform for testing novel

therapies

Cautions :

 Possibility of overtreatment with systemic therapy due to

overestimation of clinical stage

 Possibility of under treatment of loco-regional tumour burden

with radiotherapy due to underestimation of clinical stage

 Possibility of progression of disease during preoperative

chemotherapy

Candidates for neoadjuvant therapy :

 Patients with inoperable carcinoma breast

 Inflammatory breast cancer
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 Bulky or matted axillary lymph nodes

 N3 nodal disease

 T4 tumours

 Patients with operable carcinoma breast having a large primary

tumour relative to the breast size ( who desires breast

conservation)

Non- candidates for neoadjuvant chemotherapy

 Patients who have extensive in-situ disease and when the extent

of invasive carcinoma is not well defined

 Patients who have a poorly delineated tumour preoperatively

 Patients with non – palpable and non- clinically assessable

tumour

NEOADJUVANT CHEMOTHERAPY REGIMENS :

Regimens for HER2 – negative carcinoma breast

 Dose- dense AC = ( Doxorubicin & Cyclophosphamide)

followed by Paclitaxel every 2 weeks

 Dose- dense AC = ( Doxorubicin & Cyclophosphamide)

followed by weekly Paclitaxel

 TC ( Docetaxel and Cyclophosphamide )

 Dose- dense AC = ( Doxorubicin & Cyclophosphamide)
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 AC = ( Doxorubicin & Cyclophosphamide) every 3 weeks

 CMF = ( Cyclophosphamide , Methotrexate & 5-Fluorouracil)

 FAC = ( 5- Fluorouracil , Adriamycin & Cyclophosphamide)

 AC followed by Docetaxel every 3 weeks

 AC followed by weekly Paclitaxel

 EC - Epirubicin & Cyclophosphamide

 TAC - Docetaxel & Doxorubicin & Cyclophosphamide

Regimens for HER2- positive carcinoma breast

 AC followed by Transtuzumab or Pertuzumab

 TCH ( Docetaxel , Carboplatin & Transtuzumab or Pertuzumab)

 AC followed by Docetaxel , Transtuzumab or Pertuzumab

 Docetaxel , Cyclophosphamide & Transtuzumab

 FEC followed by Docetaxel & Transtuzumab or Pertuzumab

 FEC followed by Paclitaxel & Transtuzumab or Pertuzumab

 Paclitaxel and Transtuzumab

 Pertuzumab or  Transtuzumab and Docetaxel followed by FEC

 Pertuzumab or Transtuzumab and Paclitaxel followed by FEC
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HORMONE RECEPTORS

Hormone has a very important role in progression and development of

carcinoma breast, for example estrogen and progesterone . The risk of

breast cancer is proportional to estrogen exposure. Hormone receptor

positive breast cancer patients even after diagnosed to have metastatic

disease survive 2 – 3 times longer than hormone receptor negative

carcinoma patients. Patient with tumours positive for hormone receptors

are candidates for hormone therapy.

Determination of steroid hormone receptors

Methods : 1) Multipoint titration

2) Analyses of sucrose gradient

Titration procedure was the most commonly used method. It uses

charcoal coated with dextran to remove the steroid that is unbound from

intracellular receptors. (2 )

Now this is by immunohistochemical analysis .

Response to chemotherapy

James et al (55)reported that absence of steroid hormone receptors will

result in loss of the differentiated functions and it correlates with rapidity

in growth rate of tumours. Hence , this rapidly growing carcinomas which

are hormone receptor negative will respond to chemotherapy better than
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hormone receptor positive tumours. Knight et al (56)concluded that patients

with ER positive breast cancers have a longer disease free survival period

on comparison with those having hormone receptor negative cancers,

irrespective of their axillary nodal status  and menopausal status. They

reported that increase incidence of ER negative cancers in premenopausal

patients are associated with increased sensitivity to chemotherapy.

NSABP conducted many randomized trials on chemotherapy in

operable cancer breast patients and reported that the response of this was

more in premenopausal age group.

Lippman et al (57) determined the correlation between increased growth rate

of carcinoma breast and chemotherapy response.

ESTROGEN  and PROGESTERONE receptors

Steroid  hormones usually bind with high affinity and specificity to

intracellular receptors.  Steriod  receptors such as Oestrogen and

Progesterone receptors are located in cell nucleus. Many of the genes

which are regulated by the steroid receptors  involve  in cell growth

regulation  and it is now believed that these are very relevant on the

treatment and behaviour of breast cancer. Oestrogen receptor is of very

importance in cancer breast , as a cause of growth and as a therapeutic

agent to inhibit the growth in the breast cells . Oestrogen receptor is a

nuclear steroid receptor . It can be measured by several methods, the older
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method being ligand binding, then came the immunoassay method and

now the immunocytochemistry. ( It can be performed on routine histologic

sections of tumour) .

OESTROGEN  RECEPTOR

Oestrogen receptor was first identified in the 1960s.Subsequent studies

have proved that ER is very important in the carcinogenic process. Its

inhibition, by endocrine targeting - oopherectomy or by oestrogen

agonists (selective oestrogen receptor modulators) or by blocking

conversion of androgens to estrogens, forms the mainstay of endocrine

therapy for carcinoma breast . Therefore the oestrogen receptor status has

been used since 1970s  in the management of breast cancer , as a

prognostic factor for early recurrence and as an indicator of endocrine

responsiveness.

Majority of carcinoma breast cases about 75 % are oestrogen receptor

positive .In women older than 50 years of age , about 80 % of tumours are

oestrogen receptor positive whereas there is a decline in the rate of

oestrogen receptor positivity in tumours of breast in women of age less

than 50 years , that is about 65 % . More than 90% of cases show

oestrogen receptor positivity in tumour types such as cribriform, tubular ,

lobular and mucinous. Even though oestrogen receptor positive tumours

are of low grade, associated with better outcome, show less aggressive
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characteristics, long term survival rate is similar for both ER positive and

ER negative tumours, indicating that ER has lost its importance as a

prognostic factor .Though oestrogen receptor has lost its value as a

prognostic factor, there is a very big advantage in determining the ER

status of a tumour so that we are able to find that whether the tumour

responds to endocrine therapy or not . Till now it is believed that ER is a

major determining factor in the treatment of carcinoma breast.

PROGESTERONE   RECEPTOR

Progesterone receptor is an oestrogen regulated gene. So its expression

denotes the functioning of oestrogen pathway. About 55 – 65 % of

tumours are progesterone receptor  positive . PR positive tumours have a

better outcome than PR negative tumours.
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AIMS AND OBJECTIVES

1) To assess the clinical response & pathological response of

neoadjuvant  chemotherapy  in locally advanced breast carcinoma.

2) To compare the response of neoadjuvant chemotherapy in hormone

receptor positive and hormone receptor negative locally advanced

breast tumours.

3) To assess the feasibility of surgery in inoperable locally advanced

breast carcinoma after neoadjuvant chemotherapy.
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MATERIALS AND METHODS

Type of study : Prospective study

Setting:

The study was conducted in the Department of General

Surgery, Medical College Hospital, Tirunelveli during the period from

January 2016 to March 2017

Materials and Methods:

A prospective study was done to evaluate the response of

neoadjuvant chemotherapy in locally advanced breast carcinoma in clinical

and pathological terms. 50 cases of LABC were included in the study after

ruling out metastasis .

All these cases were given CAF regimen – 3 cycles and were assessed for

the response.

CAF regimen- dose :

Cyclophosphamide - 500 mg/m2

5- Fluorouracil - 500 mg/m2

Adriamycin - 50 mg/m2
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ASSESSMENT  OF  CLINICAL  RESPONSE

The clinical response was assessed by the RECIST criteria

Tumour lesions  were  measured in the plane of longest diameter.

Tumours were termed measurable if the minimum size along longest

diameter is

 10 mm by CT scan ( slice thickness not greater than 5 mm )

 10 mm by caliper measurement

 20 mm by chest x-ray

Evaluation of target lesions – Clinical Response

1) Complete   Response ( CR)

Disappearance  of all target  lesions.

2) Partial  Response (PR)

At least a 30 % decrease in the sum of diameters of target lesions.

3) Progressive Disease ( PD)

At least a 20% increase in the sum of diameters of target lesions.

4) Stable Disease ( SD)

Neither sufficient shrinkage to qualify for PR nor sufficient

increase to qualify for PD.
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Surgical treatment

Following neoadjuvant chemotherapy, operable locally advanced

breast cancer patients underwent surgery (modified radical mastectomy).

The  specimen  was  subjected to histo-pathological examination and

assessed  for pathological response.

Pathological  Response

1) Complete Response

Clearance of  invasive tumour in breast and axilla.

2) Partial  Response

Persistence of  less than 10 microscopic foci of invasive tumour cells in

the breast or in the axilla.

3) No response

Residual tumour in the resected specimen.

Inclusion criteria:

 Patients with locally advanced breast carcinoma who received

neoadjuvant chemotherapy and underwent surgery.

Exclusion criteria:

 Neoplasms of breast other than locally advanced breast carcinoma

 Inflammatory carcinoma of breast

 Tumours with HER-2 neu receptor positivity
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Statistical Analysis

In this study, continuous variables  are summarised as arithmetic

mean. The Chi- square  test was applied to compare the  attributes  in

Neoadjuvant  Chemotherapy  results. All the tests were conducted  by

assuming  that the level of significance was  fixed  as   α= 0.05 and all the

tests were two  sided.  The statistical  analysis  were carried out   using

Sigma Plot from SYSTAT  Software  Package, USA.
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RESULTS

In this prospective study, 50 patients were chosen from the

outpatient wing of Department of General Surgery, Tirunelveli Medical

College Hospital during the period   between January 2016 – March 2017.

The mean age of my study population was 47 years and mean

tumour size was 8 cms.  Patients with tumour at stages T2, T3 and T4

represented 2%, 42% and 56% respectively. Nodal stage is as follows –

N0- 2%, N1- 80%, N2- 16 and N3- 2% Thus patients in clinical stages III

A, III B, III C were 44% ,  54 % and 2 %  respectively.

In the study conducted by Alvarado Miranda et al, mean age of the

study population was 50 years and mean tumour size was 3.9 cms.In that

study , !9.6%, 44.6% and 35.7% patients had T2, T3 and T4 stages

respectively. 49.1%, 50% and 0.9% patients had N1, N2 and N3 nodal

stages respectively
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TABLE 2

BASELINE PATIENT  CHARECTERISTICS

My study
Study by Alvarado

Miranda et al,

Mean  Age ( years) 47 50

Mean tumour size (cms) 8 3.93

Clinical T stage

T2 1 (2%) 22 (19.6%)

T3 21(42%) 50( 44.6%)

T4 28(56%) 40( 35.7%)

Clinical N stage

N0 1(2%) -

N1 40(80%) 55 (49.1%)

N2 8(16%) 56 (50%)

N3 1(2%) 1(0.9%)

Clinical stage

II B - 24(21.4%)

III A 22( 44%) 48(42.9%)

III B 27(54%) 40 ( 35.7%)

III C 1(2%) -
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TABLE 3 - AGE GROUPS OF THE PATIENTS

S.No Age
Total no. of

cases, n= 5
Percentage

1 </= 40 10 20

2 41 – 50 years 22 44

3 51 – 60 years 17 34

4 >60 years 1 2

44 % of patients fall between 41 – 50 years of age and the youngest

patient was 31 years old.

CHART 1- AGE DISTRIBUTION OF PATIENTS
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TABLE 4 - SITE  OF  TUMOUR

Site of tumour

( Quadrant)

No. of

patients,n=50

Percentage Marshall and

Higginbotham Statistics

Upper outer 31 62 60

Upper inner 7 14 12

Lower outer 5 10 10

Lower inner 3 6 6

Central 4 8 12

Upper outer quadrant was the commonest site of tumour in my study

(62%)

upper outer

upper inner

lower outer

lower inner

central

CHART  2- SITE OF TUMOUR
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CHART  3

TABLE  5

MENSTRUAL STATUS

Menstrual status No. of patients, n= 50 Percentage

Premenopausal 32 64

Postmenopausal 18 36

62

14
10

6 8

60

12 10
6

Upper outer Upper inner Lower outer Lower inner Central

Site of tumour
My study Marshall and higginbotham statistics
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CHART 4

In my study 64% of patients were premenopausal and 35% were

postmenopausal.

TABLE  6

SIDE OF INVOLVEMENT

Side involved No. of patients, n=50 Percentage

Right 28 56

Left 22 44

Premenop
ausal
64%

Postmenop
ausal
36%

Menstrual status
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CHART 5

In my study right breast was involved in 56% of patients whereas left

breast in 44%

TABLE 7

HORMONE RECEPTOR STATUS

Hormone receptor No.of patients , n=50 Percentage

Positive 37 74 %

Negative 13 26%

Right
56%

Left
44%

Side of involvement
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CHART 6

In my study 37 patients ( 74%) showed  hormone receptor positivity and

13 patients ( 26%)  showed hormone receptor negativity.

TABLE 8

FAMILY HISTORY

Family history No. of patients , n=50 Percentage

Positive 4 8

Negative 46 92

0%

10%

20%

30%

40%

50%

60%

70%

80%

Positive Negative

74%

26%

Hormone receptor status

Percentage
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CHART-7

In my study only 8% of patients had  family history of breast cancer.

TABLE 9

DURATION OF TUMOUR

Duration of tumour No. of cases, n=50 Percentage

< 2 months 17 34

>2-6 months 24 48

>6-12 months 7 14

>1 year 2 4

92%

Family history of breast carcinoma

Positive

Negative
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CHART    8

TABLE  10

HISTOLOGICAL TYPE

Histological type No. of patients , n=50 Percentage

Invasive ductal

carcinoma
35 70

Invasive lobular

carcinoma
5 10

Others 10 20

0
5

10
15
20
25
30
35
40
45
50

<2 months
>2-6 months

>6-12 months
>1 year

34
48

14

4

Duration of tumour

Percentage
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CHART9

Invasive ductal carcinoma comprises 70% of patients in my study

whereas invasive lobular is 10% suggesting that invasive ductal being the

commonest type which is comparable with studies by saxena et al *

TABLE - 11

OPERABLE  Vs  INOPERABLE  LABC

No. of patients, n=50 Percentage

Operable LABC 16 32

Inoperable LABC 34 68

70

10

20

Histological type

Invasive ductal

Invasive lobular

Others
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CHART 10

TABLE  12

OPERABILITY Vs HORMONE RECEPTOR STATUS

Hormone receptor positive
Hormone receptor

negative

No. of patients

n=37
Percentage

No. of

patients, n=13
Percentage

Operable

LABC
13 35.1 % 3 23 %

Inoperable

LABC
24 64.8 % 10 77 %

32%

68%

Operable Vs Inoperable LABC
Operable LABC Inoperable LABC
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CLINICAL RESPONSE

In my study, clinical response occurred in 45 patients (90%) and stable

disease in 5 cases (10%). Complete clinical response occurred in 13

patients (26%) and partial response in 32 patients (64%) .

TABLE 13

CLINICAL  RESPONSE

My study Ochonma et al

Clinical response No. of patients,

n=50

Percentage Percentage

Complete response 13 26% 12.9%

Partial response 32 64% 61.3%

Stable disease 5 10% 25.8%

Progressive disease 0 0 0
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CHART 11

CLINICAL RESPONSE

In my study 33  (89.1%) patients with hormone receptor positivity showed

a clinical response whereas 12 (92.3%)  patients with hormone receptor

negativity is showing the response.
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TABLE 14

CLINICAL RESPONSE  Vs  HORMONE  RECEPTOR  STATUS

Clinical

response

Hormone receptor

positive

Hormone receptor

negative

No.of

patients

n=37

Percentage No.of

patients

n=13

Percentage

Response + 33 89.1% 12 92.3%

Stable

disease

4 10.8% 1 7.6%

CHART 13

89.1

10.8

92.3

7.6

Response + Stable disease

CLINICAL RESPONSE
Hormone receptor positive Hormone receptor negative
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TABLE 15

CLINICAL RESPONSE Vs HORMONE RECEPTOR STATUS

Clinical

response

Hormone receptor positive Hormone receptor negative

No. of patients

n= 37

percentage No. of patients

n= 13

Percentage

Complete 7 18.9% 6 46.1%

Partial 26 70.2% 6 46.1%

Stable 4 10.8% 1 7.6%

The proportions of observations in different columns of the contingency

table do not vary from row to row.

The two charecteristics that define the contingency table are not

significantly related . P value = 0.156.
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CHART 14

CLINICAL RESPONSE Vs HORMONE RECEPTOR STATUS

In my study complete response is showed by 46% of hormone

receptor negative patients, partial response is higher in hormone receptor

positive patients 70%.

Overall the response is higher in hormone receptor negative group.

complete partial stable

18.9

70.2

10.8

46.1 46.1

7.6

Hormone receptor positive Hormone receptor negative
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Fig 5- Clinical photograph – Before chemotherapy

Fig 6 – Clinical photograph – After chemotherapy

CLINICAL  RESPONSE
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TABLE 16

SURGERY- MRM Vs INOPERABLE

Surgery No.of patients Percentage

MRM 43 86 %

Inoperable 7 14 %

CHART 15

SURGERY – MRM Vs INOPERABLE

86% of patients in my study underwent MRM whereas only 14%

remained inoperable.

MRM Inoperable
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TABLE 17

SURGERY  Vs  HORMONE  RECEPTOR  STATUS

Surgery

Hormone receptor

positive

Hormone receptor

negative

No.of

patients

n=37

Percentage

No.of

patients

n=13

Percentage

MRM 30 81 % 13 100 %

Inoperable 7 19 % 0 0

In my study all hormone receptor negative patients underwent MRM.   The

characters in this table are significantly related , the P value = 0.02

CHART 16
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TABLE 18

PATHOLOGICAL RESPONSE

Pathological

response

No.of patients

n= 43

Percentage Trupti et al

( Percentage )

Complete

response

9 21 14

Partial

response

25 58 70

Residual disease 9 21 16

Pathological response occurred in 34 (79%) patients in my study,

complete response is showed by 21% ( 9 patients), partial response by 25

patients (58%) and 9 patients (21%) showed residual disease.
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CHART 17

CHART 18 – PATHOLOGICAL RESPONSE
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TABLE 19

PATHOLOGICAL RESPONSE   Vs  HORMONE RECEPTOR

STATUS

Pathological

response

Hormone receptor positive Hormone receptor negative

No.of

patients

n=30

percentage No.of

patients

n=13

Percentage

Response+ 23 76.6% 11 84.6%

Residual

disease

7 23.3% 2 15.3%

CHART  19
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Pathological response occurred in 23 patients ( 76.6%) with

hormone receptor positive status whereas it is 11 ( 84.6%) in hormone

receptor negative group. Residual disease is found in 23.3% patients with

hormone receptor positivity whereas it is 15.3% in hormone receptor

negative group.

TABLE 20

PATHOLOGICAL RESPONSE Vs HORMONE RECEPTOR

STATUS

Pathological

response

Hormone receptor

positive

Hormone receptor

negative

No.of

patients

n=30

Percentage No.of

patients

n=13

Percentage

Complete 4 13.3% 5 38.4%

Partial 19 63.3% 6 46.1%

Residual

disease

7 23.3% 2 15.3%

The proportions of observations in different columns of the contingency

table do not vary from row to row
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The two charecteristics that define the contingency table are not

significantly related . (P value = 0.081)

CHART 20

PATHOLOGICAL RESPONSE Vs HORMONE RECEPTOR

STATUS

Complete pathological response is seen in 38.4% patients with

hormone receptor negativity and 13.3% with hormone receptor positive

status. Partial response is more in hormone receptor positive group 63.3%.

Overall the response is higher in hormone receptor negative group

13.3
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15.3
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DISCUSSION

Locally advanced breast carcinoma  comprises about 10 – 20 % of

newly diagnosed breast cancer. (6) It refers to stage II B and stage III of

carcinoma breast according to the TNM classification.  It usually involves

tumour size more than 5 cms or tumour fixed to chest wall or with skin

ulceration, oedema of the skin or satellite nodules or  regional lymph

nodes but with no distant metastasis. Inflammatory breast cancer ,

classified as stage III B or III C in TNM staging , is a highly aggressive

form of locally advanced breast carcinoma with metastatic potential.(33)

High evidence of micro-metastasis and large volume of loco-regional

disease will be present in this subset of patients.

The five- year survival rate in locally advanced breast carcinoma was

15% till 1940s. The results have remarkably improved  with the better

understanding of disease and team work among surgeon ,radiation

oncologist and medical oncologist , with the accepted five- year survival

rate of about 60%.

In earlier days, locally advanced breast carcinoma was thought to be a

disease with no cure, but with the advancement of technology and

knowledge , multidisciplinary management is accepted to be the treatment

for LABC. In the first half of twentieth century, patients with locally

advanced breast carcinoma underwent extensive radiotherapy and
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aggressive surgical management. (33) William Halsted of John Hopkins

university developed radical mastectomy for this patients. Haagensen and

others , in 1940s revised the surgical indications in patients with LABC .

Now the accepted strategy is neoadjuvant or systemic chemotherapy which

is followed by loco-regional therapy either surgery or radiotherapy

,followed by adjuvant chemotherapy. Various large prospective trials have

demonstrated the efficacy of neoadjuvant chemotherapy in locally

advanced breast carcinoma. By the introduction of these multimodality

treatment , the natural course of this disease has changed dramatically.(6)

Majority of the patients will respond to neoadjuvant / induction

chemotherapy with anthracycline- based regimen , thus rendering large

operable tumours to undergo breast conservation surgery and inoperable

tumours to undergo resection. A large percentage of patients showed

clinical and pathological response to anthracycline – based chemotherapy.

The results are still better on addition of docetaxel or  paclitaxel , used in

combination with the anthracycline or as a separate regimen (34) . An

objective response is achieved by more than 70% of patients , including

complete pathological response of about 10- 25 %. (6) . Downstaging is

experienced by many patients. Initially the patients are rendered disease

free and long term control is achieved in about 70% of patients , with

breast conservation possible in 10- 14% of patients . (6)In patients with

clinically or radiographically positive axilla, mastectomy is accompanied
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by nodal dissection of axilla. In node negative axilla, sentinel lymph node

sampling is done followed by subsequent axillary dissection if the nodes

are involved.

Fig 7- Clinical photograph of locally advanced breast carcinoma with

nipple retraction

Fig 8- Peau d’orange appearance of skin
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Fig : 9- Clinical photograph of locally advanced breast carcinoma with

skin ulceration

HORMONE  RECEPTOR  STATUS

In my study 37 patients ( 74%) showed  hormone receptor positivity

and 13 patients ( 26%) showed hormone receptor negativity.

Patil et al, in 2011 (40) , conducted a study in which 77.5 % cases were

hormone receptor positive whereas the hormone receptor negative cases

being 19.9 %.

CLINICAL RESPONSE

In my study, out of the 50 cases of locally advanced breast

carcinoma , clinical response occurred in 45 patients (90%) and stable
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disease in 5 cases (10%). Complete clinical response occurred in 13

patients (26%) and partial response in 32 patients (64%) .

In a study by   Sataloff et al (35) ,36 patients (86%) showed clinical

response and stable disease in 5 patients (14%).  14 patients  (39 % )

showed complete clinical response , 17patients  (47% ) showed partial

response.

Ochonma et al (37) , found that complete clinical response occurred in

12.9% patients whereas 61.3% patients had partial response and stable

disease was observed in 25.8% of patients .

In my study , out of 37 patients who are hormone receptor positive, 7

patients ( 18.9%) had complete response, 26 (70.2%) had partial response

and 4 patients (10.8%) had stable disease, whereas among 13 hormone

receptor negative patients, 6 patients (46.1%) had complete response , 6

(46.1%) had partial response and 1 patient (7.6%) had stable disease.

SURGERY

In my study , 86 % of patients in my study underwent MRM

whereas only 14 % ( 7 patiemts) remained inoperable after 3 cycles of

chemotherapy. Out of the 43 patients (86%) who underwent MRM, 30

patients where hormone receptor positive whereas 13 were hormone

receptor negative. Thus all hormone receptor negative patients underwent
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MRM, whereas only 30 patients out of 37 (81%) of hormone receptor

positive patients underwent MRM.

Schwartz et al, ( 38)study shows that 64% ( 103 patients ) underwent MRM

following neoadjuvant chemotherapy.

Fig:10- After modified radical mastectomy

PATHOLOGICAL  RESPONSE

Out of 43 patients who underwent MRM, pathological response occurred

in 34( 79 %) patients in my study, complete response is showed by 21% ( 9

patients), partial response by 25 patients (58%) and 9 patients (21%)

showed residual disease.

In the study by Trupti et al (36) , 7 patients (14%) had complete

pathological response, 35 patients (70%) had partial response and residual

disease was found in 8 patients (16%).
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In my study , out of 30 patients who underwent MRM with hormone

receptor positive status, 4 patients   ( 13.3 %) had complete response, 19

(63.3%) had partial response and 7 patients (23.3%) had residual disease,

whereas among 13 hormone receptor negative patients, 5 patients (38.4 %)

had complete response , 6 (46.1%) had partial response and 2 patients

(15.3 %) had residual  disease.
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CONCLUSION

Despite the rapid changes in all the fields in this era, from tissue

surgery to nanotechnology level, every single lady is very much

apprehensive about carcinoma breast and its fatal outcome. Even-though

surgery can be offered to these patients, operations on the breast do still

carry a social stigmata due to cosmetic loss ; it is a nightmare to the

surgeon also regarding the fruit of extensive excision, post operative

complications, blood loss and reconstructive surgeries.

In 1950s, the only procedure known was radical mastectomy. The

mortality and morbidity associated with radical mastectomy led to the

search for less extensive surgeries and the aids for achieving it. In the late

1970s,chemotherapy drugs were tried thus helping the surgeon to reduce

extensive dissection. The history of breast carcinoma management

significantly changed with the advent of neoadjuvant and adjuvant

chemotherapy.

My study revealed clinical response in 45 patients (90%) and stable

disease in 5 cases (10%) whereas pathological response in  34 patients

(79%)  and residual disease in  9 patients (21% cases) .  Complete clinical

response occurred in 13 patients (26%) and partial response in 32 patients

(64%) . Complete  pathological response is showed by 21%

( 9 patients) and  partial response by 25 patients (58%).



86

In 1995, Sataloff et al reported 86% clinical response and 14%

stable disease , complete clinical response and partial clinical response

being 39% and 47% respectively. In 2013, Trupti et al, reported 14%

complete pathological response, 70% partial pathological response and

16% stable disease.

In my study , out of 37 patients who are hormone receptor positive,

7 patients ( 18.9%) had complete clinical response, 26 (70.2%) had partial

clinical response and 4 patients (10.8%) had stable disease, whereas among

13 hormone receptor negative patients, 6 patients (46.1%) had complete

clinical response , 6 (46.1%) had partial clinical response and 1 patient

(7.6%) had stable disease. Like wise, out of 30 patients who were

hormone receptor positive (underwent MRM) , 4 patients ( 13.3 %) had

complete pathological response, 19 (63.3%) had partial pathological

response and 7 patients (23.3%) had residual disease, whereas among 13

hormone receptor negative patients, 5 patients (38.4 %) had complete

pathological response , 6 (46.1%) had partial pathological response and 2

patients (15.3 %) had residual  disease.

Statistical analysis of clinical and pathological response in locally

advanced breast carcinoma between hormone receptor positive and

hormone receptor negative patients proved the latter to be the better.
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In my study, 86 % of patients underwent MRM whereas only

14 %  remained inoperable. 100% of hormone receptor negative tumours

were amenable for surgery , whereas only 81% hormone receptor positive

tumours underwent MRM with 3 cycles of chemotherapy.

With these results, I would like to state that the response to

neoadjuvant chemotherapy was  significantly good in patients with

negative hormone receptor status. Neoadjuvant chemotherapy renders

surgery possible even in inoperable locally advanced breast carcinoma

patients and the better results being seen in hormone receptor negative

patients.

But it has to be emphasized that ,there are always more roads that

are less travelled. Locally advanced breast carcinoma once thought to be

incurable is offered the best possible management now with the help of

neoadjuvant and adjuvant chemotherapy. Similarly, the knowledge of the

role of hormone receptors in carcinoma breast gives us the every

possibility to streamline the treatment guidelines. Likewise, many more

advancements are yet to be discovered. The last line is yet to be written....
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LIMITATIONS  OF  THE  STUDY

 The study was conducted in tertiary care government setting and

results may differ from those obtained from primary care setting or

private sector.

 Sample size was small as only locally advanced breast carcinoma

reported in my institution was included.

 Selection of chemotherapy was based on the common regimen

available in my institution.

 Patients with operable locally advanced breast carcinoma accepted

only modified radical mastectomy as surgical option.

 Further follow up could not be done as majority of people defaulted

adjuvant treatment following surgery.



BIBLIOGRAPHY

1. Khokhar A. Breast cancer in India: where do we stand and where do we go?. Asian

Pacific Journal of Cancer Prevention. 2012;13(10):4861-6.

2. Agarwal G, Ramakant P. Breast cancer care in India: the current scenario and the

challenges for the future. Breast care. 2008;3(1):21-7.

3. Valero V, Buzdar AU, Hortobagyi GN. Locally advanced breast cancer. The

oncologist. 1996 Feb 1;1(1 & 2):8-17.

4. Haagensen CD. The natural history of breast carcinoma. Diseases of the breast.

5. Haagensen CD, Bodian C. A personal experience with Halsted's radical

mastectomy. Annals of surgery. 1984 Feb;199(2):143.

6. Garg PK, Prakash G. Current definition of locally advanced breast cancer. Current

Oncology. 2015 Oct;22(5):e409.

7. Paymaster JC, Gangadharan JC. Epidemiology of breast cancer in India. Journal of

the National Cancer Institute. 1972 Apr 1;48(4):1021-4.

8. Lipworth L. Epidemiology of breast cancer. European journal of cancer prevention.

1995 Feb 1;4(1):7-30.

9. McPherson K, Steel C, Dixon JM. ABC of breast diseases: breast cancer—

epidemiology, risk factors, and genetics. BMJ: British Medical Journal. 2000 Sep

9;321(7261):624.



10. Adami HO, Signorello LB, Trichopoulos D. Towards an understanding of breast

cancer etiology. InSeminars in cancer biology 1998 Jan 1 (Vol. 8, No. 4, pp. 255-262).

Academic Press.

11. Trock BJ, Hilakivi-Clarke L, Clarke R. Meta-analysis of soy intake and breast

cancer risk. Journal of the National Cancer Institute. 2006 Apr 5;98(7):459-71.

12. Russo IH, Russo J. Mammary gland neoplasia in long-term rodent studies.

Environmental health perspectives. 1996 Sep;104(9):938.

13. Guzman RC, Yang J, Rajkumar L, Thordarson G, Chen X, Nandi S. Hormonal

prevention of breast cancer: mimicking the protective effect of pregnancy.

Proceedings of the National Academy of Sciences. 1999 Mar 2;96(5):2520-5.

14. Kelsey JL, Gammon MD, John EM. Reproductive factors and breast cancer.

Epidemiologic reviews. 1993 Jan 1;15(1):36-47.

15. Gajalakshmi CK, Shanta V. Risk Factors for Female Breast Cancer A Hospital-

Based Case-Control Study in Madras, india. ActaOncologica. 1991 Jan 1;30(5):569-

74.

16. Collaborative Group on Hormonal Factors in Breast Cancer. Alcohol, tobacco and

breast cancer–collaborative reanalysis of individual data from 53 epidemiological

studies, including 58 515 women with breast cancer and 95 067 women without the

disease. British journal of cancer. 2002 Nov 18;87(11):1234.

17Rookus MA, van Leeuwen FE. Oral contraceptives and risk of breast cancer in

women aged 20-54 years. The Lancet. 1994 Sep 24;344(8926):844-51.



18.Skeie G, Hjartåker A, Lund E. Diet among breast cancer survivors and healthy

women. The Norwegian Women and Cancer Study. European journal of clinical

nutrition. 2006 Sep 1;60(9):1046.

19. Stoll BA. Obesity and breast cancer. International journal of obesity and related

metabolic disorders: journal of the International Association for the Study of Obesity.

1996 May;20(5):389-92.

20. Kocic B, Petrovic B, Filipovic S. Risk factors for breast cancer: a hospital-based

case-control study. Journal of BU ON.: official journal of the Balkan Union of

Oncology. 2008;13(2):231-4.

21. Tyrer J, Duffy SW, Cuzick J. A breast cancer prediction model incorporating

familial and personal risk factors. Statistics in medicine. 2004 Apr 15;23(7):1111-30.

22. Hsieh CC, Trichopoulos D, Katsouyanni K, Yuasa S. Age at menarche, age at

menopause, height and obesity as risk factors for breast cancer: Associations and

interactions in an international case‐control study. International journal of cancer.

1990 Nov 15;46(5):796-800.

23. King MC, Marks JH, Mandell JB. Breast and ovarian cancer risks due to inherited

mutations in BRCA1 and BRCA2. Science. 2003 Oct 24;302(5645):643-6.

24. Nelson HD, Zakher B, Cantor A, Fu R, Griffin J, O'meara ES, Buist DS,

Kerlikowske K, van Ravesteyn NT, Trentham-Dietz A, Mandelblatt JS. Risk Factors

for Breast Cancer for Women Aged 40 to 49 YearsA Systematic Review and Meta-

analysis. Annals of internal medicine. 2012 May 1;156(9):635-48.



25. Dupont WD, Page DL. Risk factors for breast cancer in women with proliferative

breast disease. New England Journal of Medicine. 1985 Jan 17;312(3):146-51.

26. Dolle JM, Daling JR, White E, Brinton LA, Doody DR, Porter PL, Malone KE.

Risk factors for triple-negative breast cancer in women under the age of 45 years.

Cancer Epidemiology and Prevention Biomarkers. 2009 Apr 1;18(4):1157-66.

27. Sabiston textbook of surgery 20th edition

28. Collaborative Group on Hormonal Factors in Breast Cancer. Breast cancer and

hormone replacement therapy: collaborative reanalysis of data from 51

epidemiological studies of 52 705 women with breast cancer and 108 411 women

without breast cancer. The Lancet. 1997 Oct 11;350(9084):1047-59.

29. Robert SA, Trentham-Dietz A, Hampton JM, McElroy JA, Newcomb PA,

Remington PL. Socioeconomic risk factors for breast cancer: distinguishing

individual-and community-level effects. Epidemiology. 2004 Jul 1;15(4):442-50.

30. Bradley CJ, Given CW, Roberts C. Race, socioeconomic status, and breast cancer

treatment and survival. Journal of the National Cancer Institute. 2002 Apr

3;94(7):490-6.

31. Yuan JM, Mimi CY, Ross RK, Gao YT, Henderson BE. Risk factors for breast

cancer in Chinese women in Shanghai. Cancer research. 1988 Apr 1;48(7):1949-53.

32. Brinton LA, Schairer C, Hoover RN, Fraumeni JF. Menstrual factors and risk of

breast cancer. Cancer investigation. 1988 Jan 1;6(3):245-54.



33. Esteva FJ, Hortobagyi GN. Locally advanced breast cancer. Hematology/oncology

clinics of North America. 1999 Apr 1;13(2):457-72.

34. Sikov WM. Locally advanced breast cancer. Current treatment options in

Oncology. 2000 Jun 1;1(3):228-38.

35. Sataloff DM, Mason BA, Prestipino AJ, Seinige UL, Lieber CP, Baloch Z.

Pathologic response to induction chemotherapy in locally advanced carcinoma of the

breast: a determinant of outcome. Journal of the American College of Surgeons. 1995

Mar;180(3):297-306.

36.Patel T, Gupta A, Shah M. Pathological predictive factors for tumor response in

locally advanced breast carcinomas treated with anthracyclin-based neoadjuvant

chemotherapy. Journal of cancer research and therapeutics. 2013 Apr 1;9(2):245.

37. Egwuonwu OA, Anyanwu SN, Nwofor AM. Efficacy of neoadjuvant

chemotherapy in down staging locally advanced pre-menopausal breast cancer in

Eastern Nigeria: Is four courses adequate?. Journal of cancer research and

therapeutics. 2013 Oct 1;9(4):638.

38. Schwartz GF, Birchansky CA, Komarnicky LT, Mansfield CM, Cantor RI,

Biermann WA, Fellin FM, McFarlane J. Induction chemotherapy followed by breast

conservation for locally advanced carcinoma of the breast. Cancer. 1994 Jan

15;73(2):362-9.

39. Merajver SD, Weber BL, Cody R, Zhang D, Strawderman M, Calzone KA,

LeClaire V, Levin A, Irani J, Halvie M, August D. Breast conservation and prolonged



chemotherapy for locally advanced breast cancer: the University of Michigan

experience. Journal of clinical Oncology. 1997 Aug;15(8):2873-81.

40. Patil VW, Singhai R, Patil AV, Gurav PD. Triple-negative (ER, PgR, HER-2/neu)

breast cancer in Indian women. Breast Cancer: Targets and Therapy. 2011;3:9.

41. Azim Jr HA, De Azambuja E, Colozza M, Bines J, Piccart MJ. Long-term toxic

effects of adjuvant chemotherapy in breast cancer. Annals of oncology. 2011 Feb

2;22(9):1939-47.

42. Swain SM, Whaley FS, Ewer MS. Congestive heart failure in patients treated with

doxorubicin. Cancer. 2003 Jun 1;97(11):2869-79.

43. Schaapveld M, Visser O, Louwman MJ, de Vries EG, Willemse PH, Otter R, van

der Graaf WT, Coebergh JW, van Leeuwen FE. Risk of new primary nonbreast

cancers after breast cancer treatment: a Dutch population-based study. Journal of

Clinical Oncology. 2008 Mar 10;26(8):1239-46.

44. Beadle G, Baade P, Fritschi L. Acute myeloid leukemia after breast cancer: a

population-based comparison with hematological malignancies and other cancers.

Annals of oncology. 2008 Jul 22;20(1):103-9.

45. Praga C, Bergh J, Bliss J, Bonneterre J, Cesana B, Coombes RC, Fargeot P, Folin

A, Fumoleau P, Giuliani R, Kerbrat P. Risk of acute myeloid leukemia and

myelodysplastic syndrome in trials of adjuvant epirubicin for early breast cancer:

correlation with doses of epirubicin and cyclophosphamide. Journal of Clinical

Oncology. 2005 Jun 20;23(18):4179-91.



46. Tallman MS, Gray R, Bennett JM, Variakojis D, Robert N, Wood WC, Rowe JM,

Wiernik PH. Leukemogenic potential of adjuvant chemotherapy for early-stage breast

cancer: the Eastern Cooperative Oncology Group experience. Journal of clinical

oncology. 1995 Jul;13(7):1557-63.

47. Ahles TA, Saykin AJ, Furstenberg CT, Cole B, Mott LA, Skalla K, Whedon MB,

Bivens S, Mitchell T, Greenberg ER, Silberfarb PM. Neuropsychologic impact of

standard-dose systemic chemotherapy in long-term survivors of breast cancer and

lymphoma. Journal of Clinical Oncology. 2002 Jan 15;20(2):485-93.

48. Mar Fan HG, Park A, Xu W, Yi QL, Braganza S, Chang J, Couture F, Tannock IF.

The influence of erythropoietin on cognitive function in women following

chemotherapy for breast cancer. Psycho‐Oncology. 2009 Feb 1;18(2):156-61.

49. Kohli S, Fisher SG, Tra Y, Adams MJ, Mapstone ME, Wesnes KA, Roscoe JA,

Morrow GR. The effect of modafinil on cognitive function in breast cancer survivors.

Cancer. 2009 Jun 15;115(12):2605-16.

50. Fan HG, Clemons M, Xu W, Chemerynsky I, Breunis H, Braganza S, Tannock IF.

A randomised, placebo-controlled, double-blind trial of the effects of d-

methylphenidate on fatigue and cognitive dysfunction in women undergoing adjuvant

chemotherapy for breast cancer. Supportive care in cancer. 2008 Jun 1;16(6):577-83.

51. Partridge AH, Gelber S, Peppercorn J, Ginsburg E, Sampson E, Rosenberg R,

Przypyszny M, Winer EP. Fertility and menopausal outcomes in young breast cancer

survivors. Clinical breast cancer. 2008 Feb 1;8(1):65-9.



52. Partridge AH, Ruddy KJ. Fertility and adjuvant treatment in young women with

breast cancer. The Breast. 2007 Dec 31;16:175-81.

53. Parulekar WR, Day AG, Ottaway JA, Shepherd LE, Trudeau ME, Bramwell V,

Levine M, Pritchard KI. Incidence and prognostic impact of amenorrhea during

adjuvant therapy in high-risk premenopausal breast cancer: analysis of a National

Cancer Institute of Canada Clinical Trials Group Study—NCIC CTG MA. 5. Journal

of Clinical Oncology. 2005 Sep 1;23(25):6002-8.

54. Goodwin PJ, Ennis M, Pritchard KI, McCready D, Koo J, Sidlofsky S, Trudeau

M, Hood N, Redwood S. Adjuvant treatment and onset of menopause predict weight

gain after breast cancer diagnosis. Journal of Clinical Oncology. 1999 Jan;17(1):120-.

55. James LW. Steroid hormone receptors in breast cancer. Cancer. 1984;532(2):630.

56. Osborne CK, Yochmowitz MG, Knight WA, McGuire WL. The value of estrogen

and progesterone receptors in the treatment of breast cancer. Cancer. 1980 Dec

15;46(S12):2884-8.

57. Lippman ME, Allegra JC, Thompson EB, Simon R, Barlock A, Green L, Huff

KK, Do HM, Aitken SC, Warren R. The relation between estrogen receptors and

response rate to cytotoxic chemotherapy in metastatic breast cancer. New England

Journal of Medicine. 1978 Jun 1;298(22):1223-8.

58. Simos D, Clemons M, Ginsburg OM, Jacobs C. Definition and consequences of

locally advanced breast cancer. Current opinion in supportive and palliative care. 2014

Mar 1;8(1):33-8.



59. Deo SV, Bhutani M, Shukla NK, Raina V, Rath GK, Purkayasth J. Randomized

trial comparing neo‐adjuvant versus adjuvant chemotherapy in operable locally

advanced breast cancer (T4b N0‐2 M0). Journal of surgical oncology. 2003 Dec

1;84(4):192-7.

60. Bryan RM, Mercer RJ, Bennett RC, Rennie GC, Lie TH, Morgan FJ. Androgen

receptors in breast cancer. Cancer. 1984 Dec 1;54(11):2436-40.

61. Kumar P, Aggarwal R. An overview of triple-negative breast cancer. Archives of

gynecology and obstetrics. 2016 Feb 1;293(2):247-69.

62. Rakha EA, El‐Sayed ME, Green AR, Lee AH, Robertson JF, Ellis IO. Prognostic

markers in triple‐negative breast cancer. Cancer. 2007 Jan 1;109(1):25-32.

63. Salim AA. Locally Advanced Breast Cancer, Neoadjuvant Chemotherapy. A

PROSPECTIVE STUDY ON ROLE OF NEOADJUVANT CHEMOTHERAPY IN

LOCALLY ADVANCED BREAST CANCER. 2016 May 27(94514).

64. Goss PE, Strasser-Weippl K, Lee-Bychkovsky BL, Fan L, Li J, Chavarri-Guerra

Y, Liedke PE, Pramesh CS, Badovinac-Crnjevic T, Sheikine Y, Chen Z. Challenges to

effective cancer control in China, India, and Russia. The lancet oncology. 2014 Apr

30;15(5):489-538.

65. Chang HR, Glaspy J, Allison MA, Kass FC, Elashoff R, Chung DU, Gornbein J.

Differential response of triple‐negative breast cancer to a docetaxel and

carboplatin‐based neoadjuvant treatment. Cancer. 2010 Sep 15;116(18):4227-37.



66. Stark A, Kleer CG, Martin I, Awuah B, Nsiah‐Asare A, Takyi V, Braman M, E

Quayson S, Zarbo R, Wicha M, Newman L. African ancestry and higher prevalence of

triple‐negative breast cancer. Cancer. 2010 Nov 1;116(21):4926-32.

67. Baruah BP, Goyal A, Young P, Douglas‐Jones AG, Mansel RE. Axillary node

staging by ultrasonography and fine‐needle aspiration cytology in patients with breast

cancer. British Journal of Surgery. 2010 May 1;97(5):680-3.

68. Akhtar M, Akulwar V, Gandhi D, Chandak K. Is locally advanced breast cancer a

neglected disease?. Indian journal of cancer. 2011 Oct 1;48(4):403.

69. Reis‐Filho JS, Tutt AN. Triple negative tumours: a critical review.

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

70. Mankoff DA, Dunnwald LK, Gralow JR, Ellis GK, Charlop A, Lawton TJ,

Schubert EK, Tseng J, Livingston RB. Blood flow and metabolism in locally

advanced breast cancer: relationship to response to therapy. Journal of Nuclear

Medicine. 2002 Apr 1;43(4):500-9.

71. Hortobagyi GN. Comprehensive management of locally advanced breast cancer.

Cancer. 1990 Sep 15;66(S14):1387-91.

72. Hortobagyi GN, Buzdar AU. Locally advanced breast cancer: a review including

the MD Anderson experience. InHigh-Risk breast cancer 1991 (pp. 382-415).

Springer Berlin Heidelberg.

73. Barni S, Mandalà M. Locally advanced breast cancer. Current Opinion in

Obstetrics and Gynecology. 2006 Feb 1;18(1):47-52.



74. Davila E, Toonkel LM. Locally Advanced Breast Cancer. InHigh-Risk Breast

Cancer 1991 (pp. 357-381). Springer Berlin Heidelberg.

75. Oruwari JU, Chung MA, Koelliker S, Steinhoff MM, Cady B. Axillary staging

using ultrasound-guided fine needle aspiration biopsy in locally advanced breast

cancer. The American journal of surgery. 2002 Oct 31;184(4):307-9.

76. Piccart MJ, De Valeriola D, Paridaens R, Balikdjian D, Mattheiem WH, Loriaux

C, Arrigo C, Cantraine F, Heuson JC. Six‐year results of a multimodality treatment

strategy for locally advanced breast cancer. Cancer. 1988 Dec 15;62(12):2501-6.

77. Dawood S, Broglio K, Gonzalez-Angulo AM, Kau SW, Islam R, Hortobagyi GN,

Cristofanilli M. Prognostic value of body mass index in locally advanced breast

cancer. Clinical Cancer Research. 2008 Mar 15;14(6):1718-25.

78. Honkoop AH, Pinedo HM, De Jong JS, Verheul HM, Linn SC, Hoekman K,

Wagstaff J, Van Diest PJ. Effects of chemotherapy on pathologic and biologic

characteristics of locally advanced breast cancer. American journal of clinical

pathology. 1997 Feb 1;107(2):211-8.

79. Chia S, Swain SM, Byrd DR, Mankoff DA. Locally advanced and inflammatory

breast cancer. Journal of Clinical Oncology. 2008 Feb 10;26(5):786-90.

80. Rubens RD, Sexton S, Tong D, Winter PJ, Knight RK, Hayward JL. Combined

chemotherapy and radiotherapy for locally advanced breast cancer. European Journal

of Cancer (1965). 1980 Mar 1;16(3):351-6.



81. Hayward JL, Carbone PP, Heuson JC, Kumaoka S, Segaloff A, Rubens RD.

Assessment of response to therapy in advanced breast cancer: a project of the

Programme on Clinical Oncology of the International Union Against Cancer, Geneva,

Switzerland. European Journal of Cancer (1965). 1977 Jan 1;13(1):89-94.

82. Valagussa P, Zambetti M, Bonadonna G, Zucali R, Mezzanotte G, Veronesi U.

Prognostic factors in locally advanced noninflammatory breast cancer. Long-term

results following primary chemotherapy. Breast cancer research and treatment. 1990

May 1;15(3):137-47.

83. Booser DJ, Hortobagyi GN. Treatment of locally advanced breast cancer.

InSeminars in oncology 1992 Jun 1 (Vol. 19, No. 3, pp. 278-285). Elsevier.

84. Mathew J, Asgeirsson KS, Cheung KL, Chan S, Dahda A, Robertson JF.

Neoadjuvant chemotherapy for locally advanced breast cancer: a review of the

literature and future directions. European Journal of Surgical Oncology (EJSO). 2009

Feb 28;35(2):113-22.

85. Aktepe F, Kapucuoğlu N, Pak I. The effects of chemotherapy on breast cancer

tissue in locally advanced breast cancer. Histopathology. 1996 Jul 1;29(1):63-7.



ANNEXURE

PROFORMA

Name :

Age :

IP No :

Socioeconomic status :

Monthly income :

Educational Status :

Address :

Date of admission :

History of Present Illness

H/o lump in Rt/Lt breast :

1. Mode of onset

2. Duration

3. Rate of growth

H/o discharge from the nipple :

H/o pain :



H/o retraction of nipple :

H/o ulceration of skin over the swelling :

H/o loss of weight :

H/o loss of appetite :

H/o back pain :

H/o bony pain :

H/o OCP intake :

H/o Hormone replacement therapy :

Past History

H/o TB/Bronchial asthma/DM/HT/Thyroid disease/ epilepsy

Personal History

Marital status – Married/ Unmarried :

Menstrual History - Age of Menarche :

Regular/irregular cycles :

Pre/Postmenopausal :

Age of Menopause :



Obstetric History – Age at first child birth :

Last child birth :

Sterilised or not :

Lactational History

Family History

Family tree

Mother Father



PHYSICAL EXAMINATION

Local examination

Inspection:

Arms by the side, Arms raised above the head

1. Position

2. Size and shape of breast

3. Swelling

4. Ulcer

5. Skin over the breast

a) Puckering

b) Dimpling

c) Ulcer

d) Nodule

e) Peau d orange

f) Engorged veins



6. Nipple – Position

Size and shape

Retraction

Discharge

7. Areola

8. Arm & Thorax – nodules/ oedema

9. Axilla & supraclavicular fossa

PALPATION

1. Local rise in temperature and tenderness

2. Situation

3. Number

4. Size and shape

5. Surface

6. Margin

7. Consistency

8. Fixity to skin

9. Fixity to breast tissue



10. Fixity to underlying fascia and muscles

11. Fixity to chest wall

12. Palpation of nipple

13. Ulcer

EXAMINATION  OF  LYMPH  NODES

1. Axillary lymph nodes

2. Supraclavicular lymph nodes

Opposite Breast :

Axilla :

GENERAL  EXAMINATION

CVS :

Abdomen :

Bones :

Per rectal examination :

Per vaginal examination :

STAGING          T           N          M Stage :



INVESTIGATIONS

1. Blood TC

DC

Hb %

2. Blood- urea

Sugar

Creatinine

3. LFT

4. Chest Xray – PA view

5. ECG

6. Blood Grouping & Typing

7. Biopsy

8. FNAC

9. CT chest/ CT abdomen

10. X-ray DL/LS spine – AP & lateral views

Staging of the disease :

ER/PR status :

Neoadjuvant chemotherapy regimen :

No.of cycles :



RESPONSE

Size :

Fixity to skin :

Fixity to chest wall :

Axillary lymph nodes :

Surgery - MRM/BCS :

Findings :

HPE report :



DATA KEY

Age group

< or = 40 1

41-50 2

51 - 60 3

> 60 4

Side

Right 1

Left 2

Menstrual Status

Premenopausal 1

Postmenopausal 2

Site of tumour

Upper outer

quadrant

1

Upper inner

quadrant

2

Lower outer

quadrant

3

Lower inner

quadrant

4

Central 5

Duration of tumor

< 2 months 1

2 -6 months 2

>6 - 12 months 3

> 1 year - 2 yr 4

> 2 years 5



Tumour size

< 2 cm 1

2 - 4 cm 2

> 4 - 6 cm 3

> 6- 8 cm 4

> 8 - 10 cm 5

> 10 cm 6

Family history

yes 1

no 2

Histological type

ILC 1

IDC 2

Others 3

N stage

N0 1

N1 2

N2 3

N3 4

T stage

T2 1

T3 2

T4 3 Tumour stage

II B 1

III A 2

III B 3

III C 4



Estrogen receptor ( ER)

positive 1

negative 2

Progesterone receptor (PR)

positive 1

negative 2

Clinical response ( CR)

complete 1

partial 2

stable 3

progressive 4

Pathological response (PR)

complete 1

partial 2

residual 3



NehahspfSf;F mwptpg;G kw;Wk; xg;Gjy; gbtk;
(kUj;Jt Ma;tpy; gq;Nfw;gj;w;F)

Ma;T nra;ag;gLk; jiyg;G:
gq;F ngWthpd; ngaH:
gq;F ngWthpd; taJ:

gq;F ngWth;
,jid 
Fwpf;fTk;

1. ehd; NkNy Fwpg;gpl;Ls;s kUj;Jt Ma;tpd; tptuq;fis
gbj;J Ghpe;J nfhz;Nld;. vd;Dila re;Njfq;fis Nfl;fTk;>
mjw;fhd jFe;j tpsf;fq;fis ngwTk;
tha;g;gspf;fg;gl;Ls;sJ vd mwpe;J nfhz;Nld;.

2. ehd; ,t;tha;tpy; jd;dpr;irahf jhd; gq;Nfw;fpNwd;. ve;j
fhuzj;jpdhNyh ve;j fl;lj;jpYk;> ve;j rl;l rpf;fYf;Fk;
cl;glhky; ehd; ,t;tha;tpy; ,Ue;J tpyfp nfhs;syhk; vd;Wk;
mwpe;J nfhz;Nld;.

3. ,e;j Ma;T rk;ge;jkhfNth> ,ij rhHe;J NkYk; Ma;T
Nkw;fhs;Sk; NghJk; ,e;j Ma;tpy; gq;FngWk; kUj;JtH
vd;Dila kUj;Jt mwpf;iffis ghHg;gjw;F vd; mDkjp
Njitapy;iy vd mwpe;J nfhs;fpNwd;. ehd; Ma;tpy; ,Ue;J
tpyfpf; nfhz;lhYk; ,J nghUe;Jk;; vd mwpfpNwd;.

4. ,e;j Ma;tpd; %yk; fpilf;Fk; jftiyNah> KbitNah
gad;gLj;jpf; nfhs;s kWf;f khl;Nld;.

5. ,e;j Ma;tpy; gq;F nfhs;s xg;Gf; nfhs;fpNwd; vdf;F
nfhLf;fg;gl;lmwpTiufspd; gb ele;J nfhs;tJld;> Ma;it
Nkw;nfhs;Sk; kUj;Jt mzpf;F cz;ikAld; ,Ug;Ngd;
vd;W cWjpaspf;fpNwd;. vd; cly; eyk; ghjpf;fg;gl;lhNyh>
my;yJ vjpHghuhj> tof;fj;jpw;F khwhd Neha;Fwp
njd;gl;lhNyh clNd ,ij kUj;Jt mzpaplk; njhptpg;Ngd;
vd cWjp mspf;Nwd;.

gq;Nfw;gthpd; ifnahg;gk; / ............................................,lk; ...........................................

fl;iltpuy; Nuif

gq;Nfw;gthpd; ngaH kw;Wk; tpyhrk; .....................................................................................

Ma;thshpd; ifnahg;gk; /.................................................,lk; ..........................................

Ma;thshpd; ngaH .................................................................................................................

ikak; ........................................................................................................................................

fy;tpawpT ,y;yhjtw;F (ifNuif itj;jtHfSf;F) ,J mtrpak; Njit

rhl;rpapd; ifnahg;gk; /..................................................,lk; ..............................................

ngaH kw;Wk; tpyhrk; ................. ............................................................................................
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Amrithalakshmi 2 2 1 2 2 1 2 3 3 2 3 2 2 1 1 1 1
Anandhi 2 1 2 2 1 1 3 6 3 2 3 2 2 1 2 1 1
Anitha 2 1 2 2 1 1 1 4 2 2 2 1 1 1 2 2 2

Anitha 2 1 2 2 2 3 1 5 2 3 2 1 1 3 2 2 3

Ayyammal 2 1 2 2 2 1 2 6 3 4 4 1 1 2 2 2 2
Chellamani 3 2 2 2 1 1 1 4 2 2 2 1 1 1 2 2 2
Chellammal 3 2 1 2 1 3 3 6 3 2 3 1 1 2 2 2 3

Chellatahi 2 1 1 2 1 1 1 3 2 2 2 1 1 1 2 1 2

Chidambarammal 2 1 2 2 2 1 2 4 2 3 2 2 1 1 2 2 2
Chindu 4 2 2 1 2 5 1 4 3 3 3 2 2 1 1 1 1

Esakkiammal 1 1 1 2 1 4 1 3 2 2 2 2 2 3 2 3 3
Esakkithai 3 2 2 2 1 1 3 4 2 2 2 1 1 1 2 2 2

Gnanapackiyam 3 2 1 2 2 1 1 3 2 2 2 1 1 1 2 2 2
Gnanasundari 3 2 5 1 2 3 3 4 2 2 2 1 1 3 2 2 2
Gurulakshmi 2 1 2 2 1 3 1 3 3 2 3 1 1 1 1 1 1

Indira 2 1 3 2 1 2 2 4 2 2 2 2 1 1 2 2 2
Iyyammal 2 1 2 2 1 1 2 3 3 2 3 1 2 1 2 3 3

Karpagavalli 3 2 2 2 2 1 2 4 2 2 2 2 1 1 2 2 3
Karuppayammal 2 1 1 2 1 1 1 4 3 2 3 1 2 1 2 2 2

Lakshmi 3 2 4 2 1 1 2 3 3 2 3 2 2 1 2 2 2
Lakshmi 3 2 0 2 1 2 4 6 3 1 3 1 1 3 2 2 2
Lakshmi 3 1 2 2 1 5 2 3 3 2 3 1 2 1 2 1 2
Lakshmi 3 1 2 2 2 4 3 4 2 2 2 1 1 1 2 2 2

Leelavathi 2 1 2 2 1 1 2 4 3 2 3 1 1 1 2 2 2
Mahalakshmi 1 1 2 2 1 1 2 5 3 2 3 1 2 3 2 3 3

Mallika 3 2 0 2 2 1 3 6 3 2 3 1 1 2 2 2 2
Mallika 1 1 2 2 1 1 2 3 2 2 2 1 1 1 2 1 1

Manorama 3 2 1 2 1 4 2 5 2 3 2 1 1 3 2 2 2
Mariammal 2 1 1 2 1 1 2 5 3 2 3 1 1 1 2 1 1
Muthammal 3 2 3 2 2 1 2 5 3 2 3 2 1 1 2 1 2
Muthammal 1 1 1 2 1 1 1 4 3 2 3 2 2 1 1 1 1

Muthulakshmi 1 1 2 2 2 3 2 3 3 2 3 2 2 1 2 2 3
Mydeenbbeevi 1 1 2 1 2 5 2 5 3 2 3 1 2 3 2 2 2

Nazheer Beegum 3 2 2 2 1 1 1 4 3 2 3 1 1 1 2 2 2



Nellaivathi 3 2 3 2 1 2 3 3 3 2 3 1 1 1 2 2 2
Packiyalakshmi 2 1 3 2 1 1 1 4 2 3 2 1 1 3 2 3 3

Pakkiyathai 2 2 2 2 1 1 1 5 3 2 3 1 1 3 2 2 2
Paripoornam 2 1 1 1 2 1 2 4 2 2 2 2 2 1 2 2 2
Ramalakshmi 3 2 2 2 1 1 2 5 2 3 2 1 1 3 2 2 2

Santhi 2 1 1 2 2 2 1 5 2 2 2 2 1 1 2 1 1
Saraswathi 3 2 3 2 2 1 2 3 3 2 3 2 2 1 2 1 1
Saraswathy 2 1 3 2 2 2 1 3 3 2 3 1 1 1 2 3 3

Saroja 2 1 2 2 2 1 2 3 2 2 2 2 2 2 2 2 2
Selvapakkiyam 2 1 1 2 2 1 4 4 2 2 2 1 1 1 2 2 2

Selvi 1 1 1 2 1 1 1 4 1 2 2 2 1 1 2 2 2
Selvi 1 1 2 2 2 1 2 4 3 2 3 2 2 2 2 1 2
Selvi 1 1 1 2 2 1 1 4 2 2 2 1 1 1 2 2 2

Shanthi 2 1 2 2 2 2 2 3 3 3 3 2 1 1 2 2 2
Sivakumari 2 1 1 2 1 2 2 6 3 2 3 2 2 1 2 2 2

velithai 1 1 0 2 1 5 2 4 3 3 3 1 2 1 2 2 2
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