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Abstract 

One of the problems in studying serous effusion cytological samples is 

differentiation of reactive mesothelial cells from metastatic adenocarcinoma 

cells. In this study, the immunohistochemical diagnostic value of E-cadherin 

and desmin markers in differentiation of these 2 groups of cells was studied. 

Material and methods: Fifty cases of serous effusions were examined on 

Papanicolaou-stained and Diff quick-stained smears as well as Paraffin-

embedded cell blocks. 30 cases were diagnosed as metastatic adenocarcinoma 

and 20 cases were diagnosed as reactive mesothelial hyperplasia with typical 

cytomorphologic features. All the cases were studied for E-cadherin and 

desmin immunoreactivity.  

 Results: The all cases of metastatic adenocarcinoma reacted to E-cadherin and 

only 3 cases reacted to desmin, whereas among the 20 cases of reactive 

mesothelial cell hyperplasia, 18 cases stained with desmin and only one case 

was stained with E-cadherin. Considering the staining of the E-cadherin and 

desmin under conditions that the cells were stained with E-cadherin but not 

with desmin, sensitivity=90%, specificity=100%, positive predictive value 

(PPV)=100%, negative predictive value (NPV)=87% and accuracy=94% to 

identify metastatic adenocarcinoma. While under conditions that the cells were 

stained with desmin but not with E-cadherin, sensitivity=85%, 

specificity=100%, positive predictive value (PPV)=100%, negative predictive 

value (NPV)=90% and accuracy= 94% to identify reactive mesothelial cell 

hyperplasia.  

Conclusion: Employing this short panel can be helpful for better 

differentiation of adenocarcinoma and reactive mesothelial cells in serous 

effusions. 

 Key words:  

Adenocarcinoma, reactive mesothelial cell, E-cadherin, desmin, 
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INTRODUCTION 

     The major purpose of cytological examination of serous effusion 

is to determine whether malignant cells are present or not. This is an 

extremely important task since in most cases the presence of malignant 

cells in effusion indicates an advanced or terminal stage of malignancy 

and usually associated with poor survival (Naylor et al., 2008). 

Adenocarcinomas are by far the commonest type of neoplastic cells to be 

found in serous effusion. Some tumors have a greater tendency than 

others to spread to the pleura, pericardium or peritoneum. The most 

common metastatic adenocarcinomas in pleura are lung cancer in men 

and breast cancer in women while those in peritoneum are gastrointestinal 

tract cancers in men and ovarian cancer in women (Cibas, 2014). 

      Whenever the serous membranes are irritated in a process of 

inflammation or longstanding effusion, mesothelial cells proliferate, shed 

in the fluid and show morphological changes in cytoplasm and nucleus 

including enlargement of the nucleus, binucleation, multinucleation or 

mitotic figures. In some cases, morphological differentiations of reactive 

mesothelial cells from adenocarcinoma in serous effusions are extremely 

difficult (Lisa et al., 2003).  

      Adoption of complementary methods will increase diagnostic 

accuracy in distinguishing between reactive mesothelial and 

adenocarcinoma cells. Nowadays, immunocytochemistry (ICC) is one of 

the most suggested methods (Rahmani et al., 2011). Employing the 

immunocytochemical methods, the markers have been used separately or 

in multiple panels, to help differentiation of the reactive mesothelial cells 

and metastatic adenocarcinoma has been investigated in many studies, in 
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some of which the markers have been found to be helpful (Metzgeroth et 

al., 2007) & (Murugan et al., 2009).   

     E-Cadherin and desmin may be used for discriminating between 

reactive mesothelial cells and adenocarcinoma cells obtained from serosal 

cavity fluids. E-cadherin is a member of family called intracellular 

calcium-dependent adhesion molecules: a transmembrane protein-

expressed in epithelial cells. Its extracellular terminal amino acid binds to 

the same structure of neighboring homotypic cells where calcium ion 

exists, mediating the epithelial cell-cell adhesion (Malle et al., 2005).  

      Many studies have shown alterations in E-cadherin expression in 

many types of cancer specifically "lobular carcinoma of the breast and 

poorly differentiated gastric carcinomas". Theoretically, only the 

exfoliated cells originating from epithelial tissues can express E-cadherin, 

therefore, detection of E-cadherin expression is helpful for determining 

cells from epithelia. Because under normal conditions, epithelial cells are 

rarely present in benign effusions, the appearance of epithelial cells in 

effusions means a metastasis of carcinoma developed from epithelia (He 

et al., 2004). 

      The intermediate filament protein desmin is a known marker for 

smooth and skeletal muscle differentiation (Dabbs, 2006). Several studies 

have reported positive staining of benign mesothelial cells in serous fluid 

and tissue sections for desmin (King et al., 2006). The exact etiology for 

expression of desmin in mesothelial cells is not known; however, the 

multipotential role of mesothelial cells with possible muscle 

differentiation and coexpression of desmin have been proposed by some 

studies (Bolen et al., 1986).   
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