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Abstract 

Introduction:  Breast cancer is a heterogeneous group 

of diseases that exhibit various clinical characteristics, 

course of disease, and response to treatment. In 

carcinomas, neoplastic epithelial cells are found 

alongside a biologically diverse stroma made up of 

multiple stromal cell types and extracellular matrix 

(ECM) components, all contributing to the complexity of 

the tumor microenvironment. A significant presence of 

myofibroblasts, identified by their expression of alpha-

smooth muscle actin (α-SMA), has been consistently 

detected in the stroma of most invasive human breast 

cancers. However, their exact role in tumor progression 

remains not well understood. Therefore, this study aims 

to examine the relationship between the desmoplastic 

reaction and the clinicopathological features of invasive 

breast cancer using immunohistochemical analysis. 

Objectives: The study aims; 

● To evaluate the expression of alpha smooth muscle 

actin (α- SMA) in the stromal component of invasive 

breast carcinoma using immunohistochemistry. 

● To correlate α- SMA expression with 

histopathological features such as  lymphovascular 

invasion, lymph node involvement. 

Methodology: Retrospective study, study period - 2 

years, gross examination, followed by tissue processing 

and staining with h and e. Representative block of each 

lesion subjected to IHC marker Alpha SMA and its 

expression is evaluated. 

Results 

● Total 34 cases were included 

● Mean age of presentation was 52.94 

● Gender – 32 females and 2 males 

● Majority cases studied were invasive breast 

carcinoma, followed by invasive lobular carcinoma, 
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1 case each of mucinous carcinoma and carcino 

sarcoma. 

● Alpha SMA under expression (score 0 and 1) in 17 

cases and overexpression (score 2) in 17 cases. 

● Alpha SMA overexpression showed statistical 

significance with lymph node metastasis and 

lymphovascular invasion 

Conclusion: This study demonstrates a statistically 

significant association between alpha SMA expression 

and adverse prognostic indicators, including lymph node 

metastasis and lymphovascular invasion, in invasive 

breast carcinoma. These findings suggest that alpha 

SMA may serve as a potential marker of tumor 

aggressiveness and stromal activation, reinforcing its 

role in the cancer – stroma interplay. Assessing alpha 

SMA expression could thus offer valuable insights into 

tumor behaviour and aid in risk stratification of breast 

carcinoma patients 

Keywords: Breast carcinoma, Alpha SMA 

Introduction  

 Breast cancer development involves not only 

malignant epithelial cells but also the tumor 

microenvironment (TME).  

 Cancer-associated fibroblasts (CAFs) are critical 

stromal components.  

 Alpha-smooth muscle actin (α-SMA) is a well-

recognized marker of activated CAFs.  

 CAFs contribute to tumor progression through 

paracrine signaling, ECM remodeling, and immune 

modulation.  

 α-SMA is an actin isoform typically expressed by:  

 Myofibroblasts o Pericytes  

 Vascular smooth muscle cells  

 In cancer:  

 Denotes CAF activation  

 Facilitates tumor cell migration, angiogenesis, 

and stromal reorganization High α-SMA 

expression = Aggressive tumor behavior   

Cancer–Stroma Crosstalk  

 Bidirectional interaction between tumor epithelial 

cells and stromal fibroblasts:  

 Tumor cells secrete TGF-β, PDGF, IL-6 → 

fibroblast activation  

 CAFs release VEGF, FGF, MMPs → promotes 

tumor growth  

 Effects:  

 Enhanced tumor proliferation and invasion  

 Immune evasion and resistance to therapy  

Objectives  

The study aims;  

 To evaluate the expression of alpha smooth muscle 

actin (α- SMA) in the stromal component of 

invasive breast carcinoma using 

immunohistochemistry.  

 To correlate α- SMA expression with 

histopathological features such as lymphovascular 

invasion, lymph node involvement etc.  

Materials and Methods  

Type of Study: Retrospective study  

Duration of Study: March 2023 to Feb 2025  

Inclusion Criteria 

 Patients willing to give informed consent  

 Patients with primary breast carcinoma confirmed 

as invasive breast carcinoma on histopathology.  

Exclusion Criteria 

 Patients not willing to give informed consent.  

 Patients with breast carcinoma post 

neoadjuvant therapy.  

 Patients with recurrent breast carcinoma  
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Alpha SMA Interpretation  

 Immunoreactivity is regarded as positive when 

brown staining is localized in the cytoplasm of 

stromal myofibroblasts.   

 Semi-quantitative intensity score (H score) : (done 

manually [ not computer assisted analysis])   

Score 0  Negative staining  

Score 1  Weak staining  

Score 2  String staining  

 Interpretation:  

 Alpha SMA low-expression - H score between 

0 and 1   

 Alpha SMA high-expression - H score as 2  

Results  

 Total 34 MRM Cases Were Included, Out Of 

Which 2 Were Male Patients.  

 Age Range From 33 To 70 Years  

 Mean Age Of Presentation Was 52.94   

 

 

Alpha SMA Expression  

 Out of 34 cases, 2 cases were score 0, 15 cases were 

score 1 and 17 cases were score 2. 

 Hence, total 17 cases showed low alpha SMA 

expression and 17 cases showed high alpha SMA 

expression. 
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Negative Staining  

 

Score 0 (BIOPSY NO 7673/24) 

 

Weak Staining 

 

Score 1 (7016/23) 

 

Strong Expression 

Score 2 (Biopsy NO. 8743/24)  

 

 



 Dr. Anusree VT, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR) 

 

 
©2025, IJMACR 

 
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

P
ag

e1
8

3
 

  

 

 

Discussion  

In this study majority of the cases (82%) showing high 

expression of alpha SMA, presented with lymph node 

metastasis  

 

* In all other studies, histological parameters are 

compared with high Alpha SMA expression, where as in 

this study, it is compared with medium alpha SMA 

expression 

 Study also shows that majority of cases with high 

expression of alpha SMA showed lympho vascular 

invasion.  

 Our analysis revealed no statistically significant 

correlation between alpha SMA expression and either 

tumor size or molecular subtype of breast cancer, 

consistent with findings of Yamashita M et al, who 

similarly reported no such association.  

Conclusion  

 α-SMA marks CAF activity and plays a crucial role 

in breast cancer progression.  

 Strong correlation between α-SMA and poor 

prognostic indicators such as lymph node metastasis 

and lymphovascular invasion  

 Also our findings suggest that there is no statistically 

significance between increased stromal alpha SMA 

expression  and either tumor size or molecular 

subtype. This aligns with the study conducted by 

Andreas et al (2022), which proposed that they are 

mutually exclusive of each other, as advanced and 

larger tumors can have necrotic stroma and CAFs 

exhaustion.  

Clinical Implication for future:   

 α-SMA could serve as a prognostic biomarker if 

multiple clinical trials confirm that its high 

expression predicts positive margins or recurrence 

when combined with other markers. Limitation  

 Smaller sample size  

 Short duration of study  

 Manual grading method  
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