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Abstract 

Background: NACT is being increasingly employed to deal with breast malignancies. It is important to 

know the predictive value of various morphological parameters for the pathological complete response. It 

is also interesting to note the various changes that happen to tumor bed due to chemotherapy. 

Aims and Objectives: 1)To evaluate the importance of various morphological parameters in predicting 

response to NACT 2)To observe histological changes in the tumor bed after NACT. 

Materials and Methods: A total of 108 cases where NACT was given were selected over a 3 year old 

period and clinical and histological parameters were assessed prior to and after NACT. 

Results: The statistical significance for the association of various parameters is calculated and it was 

found that age has no influence on response to NACT where as morphological subtype, size of the tumor, 

grade of the tumor before NACT, Lymph node status after NACT, DCIS, tumor lymphocytic response  were 

all found to be associated statistically with complete pathological response. Fibrosis and necrosis were 

the common changes that happen to the tumor bed due to chemotherapy 

Conclusions: Even in the current era of molecular pathology, basic morphological parameters still play a 

pivotal role in selecting the patients for NACT. 

Keywords: NACT (Neo adjuvant chemotherapy), PCR (Pathological complete response), NOS (Not 

otherwise specified), RCB(Residual cancer burden). 

 

Introduction 

Breast cancer is the commonest malignancy in 

females, the incidence of breast cancer is 11.6% 

worldwide
(1) 

and  is 23% in india
(2)

. NACT is an 

option in the management of these patients. 

Neoadjuvant therapy refers to the systemic 

treatment of locally advanced breast cancer prior 

to definitive surgical therapy (ie, preoperative 

therapy). While all systemic therapy given for 

nonmetastatic invasive breast cancer is intended to 

reduce the risk of distant recurrence, the purpose 

of administering it neoadjuvantly is to downstage 
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the tumor, allowing for less extensive surgery, 

improved cosmetic outcomes and reduced 

postoperative complications such as lymphedema. 

Neoadjuvant therapy also permits an early 

evaluation of the effectiveness of systemic 

therapy.
(3)

 

The surrogate endpoint, the presence or absence 

of residual invasive cancer after neoadjuvant 

chemotherapy, is a strong prognostic factor for 

risk of recurrence, disease free survival and 

overall survival as also for further therapy.
(4)

 

Pathological assessment is the final gold standard 

to judge the effectiveness of NACT. Pathological 

complete response (pCR) is defined differently by 

different systems of assessment in place. The R 

classification incorporated in AJCC/UICC 

protocols
(5) 

and the Miller-Payne system
(6) 

take 

absence of disease in the breast as  a pathological 

complete response whereas the RCB system
(7)

 

takes into account the absence of disease both in 

the lymph nodes and breast proper as the 

definition of pCR. It is observed that different 

morphological parameters have different 

predictive value for the responsiveness to NACT. 

The aim of the current study is to study these 

variations as well as study the morphological 

changes that occur in the breast tissue due to 

chemotherapy 

 

Materials and Methods 

The study includes all the breast cancer cases 

which have been subjected to NACT before 

surgery over a 3 year period at our institute.This 

study includes 108 cases that were subjected to 

radical mastectomy after NACT.NACT regimen 

included 4 to 6 cycles of FEC (5-flourouracil, 

epirubicincyclophosphamide).The pre treatment 

diagnosis was based on large-bore  

Core needle biopsies and none were based on 

FNAC.The important features like initial 

diagnosis consisting of morphological type and 

grade of invasive carcinoma,original size of the 

tumor based on clinical and radiological findings, 

the response of the tumor to chemotherapy,the 

variety of changes that took lace in the tumor bed 

due to chemotherapy, the total number of lymph 

nodes isolated and number of positive nodes,Size 

of the largest positive lymph node,foci of DCIS 

and tumor infiltrating lymphocytes were 

evaluated. 

The results were tabulated and statistically 

analysed using Chi-square test 

 

Results 

A total number of 108 patients were included in 

the study.The patients were grouped according to 

their ages and maximum number of patients were 

seen in 51-60 year age group(Figure 1). Several 

morphological subtypes were observed in the 

group of patients, with Invasive ductal carcinoma 

–NOS constituting the majority(Figure 2).Various 

histological subtypes behave differently to NACT 

and their pathological response as er R 

classification is tabulated in Table 1. 

Univariate analysis of various probable 

morhological parameters that may play a role in 

predicting resonse to NACT are evaluated like 

age,morphological subtype, size of invasive 

carcinoma before NACT, Grade of invasive 

carcinoma before NACT, lymph node status post 

NACT, lymphocytic response in the tumor bed, 

presence/ absence of DCIS. Statistical analysis 

using chi-square test was done and p value 

calculated for these various parameters.It has been 

found that age doesnot have any significance in 

predicting the response to NACT but the rest of 

the parameters are found statistically significant in 

predicting the pathological complete resonse. 

These findings are tabulated in table 2 
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Table –I Response to NACT in various Morphological subtypes as per                  R – Classification. 

 

 

 

 

 

 

 

 

 

Table –2  Univariate analysis of response to NACT by various Morphological parameters  

S.NO Parameters Number(%) PCR number (%) P value 

1 Age ≤ 50 42 % 56% 0.24 

>50 58 % 35% 

2 Morphological subtype IDC-NOS 87% 44.6% <0.01 

ILC 5% 1% 

Special types 8% 1% 

3 Size of IC pre NACT ≤ 5cm 52% 30.76% <0.01 

>5cm 48% 12.5% 

4 Grade of IC pre NACT I 3% 1% <0.01 

II 42% 60% 

III 55% 77% 

5  

Lymph node status post 

NACT 

 

N0 45% 62% <0.01 

 N1 30% 1% 

N2 20% 1% 

N3 5% 1% 

6 Lymphocytic response Mild 30 20 <0.01 

Moderate 60 30 

Marked 10 50 

7 DCIS Present 40 15 <0.01 

 Absent 60 40 

 

The tumor bed was showing fibrosis and 

hyalinisation in most of the cases (75%) necrosis 

(20%). The other changes noticed were 

lymphocytic infiltrates, giant cell reaction, 

hemorrhage and hemosiderin laden macrohages, 

fat necrosis,cholestrol clefts,multinucleated giant 

cells. 

 

Discussion 

Pathological complete response is one of the 

important  predicting long time survival in Post 

NACT patients. 

The pathological complete response rates varied 

from 8-30% in various anthracycline based 

regimens
(8-12)

. In the present study the 

pathological complete response was observed in 

42 out of 108 cases constituting 39%.we did find 

one study with a higher pathological complete 

response of 40%.
(13) 

Careful selection of the 

patients fit for NACT may be resonsible for the 

higher rates observed in our study. 

The two of the most important clinical factors 

analysed in this study included age of the patient 

and the size of the tumour prior to NACT. The 

mean age of the patients at presentation in this 

study was 47 years. and the mean size of the 

tumor on radiological assessment was 5 cm. The 

age of the patient in our study was not found to 

have any statistical association with pathological 

complete response which is comparable with all 

the existing studieswhere in none of the studies 

have found positive association between age and 

pathological complete response
(14-16)

. As in our 

study, the other studies show that tumor size less 

than 5 cm (T1 or T2 tumours) were associated 

with better pathological complete response.
6-8 

Morphological subtypes R0 R1 R2 Total 

(n = 108) 

NST 42 10 42 94 

Lobular 0 0 6 6 

Mucinous 0 0 3 3 

Micropapillary 0 0 2 2 

Mixed Ductal and Lobular 0 0 2 2 

Tubulo Lobular 0 0 1 1 

Total 42 10 56 108 
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However in some of the studies there was no 

significant association between tumor size with 

the ultimate pathological complete response.
(17-18) 

The most common tumor type invariabily is 

invasive ductal (mammary) carcinoma NST in our 

study and as in other studies showed maximally 

and stastistically significant response to NACT. 
(14-16) 

The lobular carcinomas  and other special 

types of breast malignancies in our study did not 

show any significant response. Lobular 

carcinomas with their characteristic dense stroma 

probably are not condusive for response to drugs.  

The lower grade tumours although numerically 

less in our study were poor in response. The 

higher grade tumours showed significantly better 

response to NACT. This fact has borne in many 

studies and expectedingly faster dividing cells are 

more prone to chemotherapy response
(14-16)

. The 

lymphocytic response is also found as an 

important predictor for pathological complete 

resonse which is in correlation with other 

studies.
(19)

 

The nodes with a complete pathological response 

did not show any evidence of tumor but instead 

showed areas of necrosis, fibrosis or even 

calcification in occasional cases. The pathological 

nodal status in studies have shown to be the major 

prognostic factor associated with clinical response 

to treatment on multivariate analysis.
(20-21)

 Even 

the size of the largest lymph node with 

macrometastasis is associated with poor 

prognosis.
(22)

 

It has also been found in the present study that  

residual DCIS is also an important predictor of 

Pathological complete response as is comparable 

to other studies.
(23)

 

The morphological changes that occurred in the 

tumor bed after chemotherapy in our study like 

fibrosis,hyalinisation,necrosis are comparable to 

those described by Moreno etal and Hasebe 

etal.
(24-25)

 

 

Limitations of the study 

This study is based on only 108 cases, obviously 

more number of cases and the disease outcomes 

along with the survival rate may be needed to 

validate the results obtained in the study. 

 

Conclusion 

The present study reflects the importance of 

certain important histological parameters in this 

era of molecular pathology. This attempt has 

brought focus on some important histological 

parameters like tumor size, grade, histological 

type, and lymph nodal statusstill hold a key in 

decision making as to which group of patients are 

likely to get benefited from neo adjuvant chemo 

therapy.Our study reiterates pathological response 

is the gold standard for assessing the 

chemotherapeutic tumor response. A diligent 

study of the tumor bed is a cost effective 

methodology  and  importantly helps in deciding 

the chemotherapy drugs to be used after surgery 

and definitely will play the surrogate marker role 

for better survival. 
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