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Abstract 
The purpose of this study is to evaluate the value of cytokeratin (CK) MNF116 and vimentin in the differential diagnosis of malignant 
pleural effusions. There were evaluated smears from 30 patients with pleural effusions stained with May–Grünwald Giemsa and 
Papanicolaou techniques for the routine cytological diagnosis. Additional smears were immunostained with CK MNF116 and vimentin 
using LSAB2 technique. Two independent observers evaluated all smears. Smears were classified first by cytological examination in seven 
cases (23.33%) as benign, and in 23 cases (76.67%) as malignant pleural effusions. Mesothelial cells expressed CK MNF116 in 96.67% 
(29/30) of cases and vimentin in 33.33% (10/30) of cases. Malignant cells expressed CK MNF116 in 52.17% (12/23) of cases and vimentin 
in 30.43% (7/23) of cases. The pattern of immunostaining was diffuse cytoplasmic. In conclusion, CK MNF116 and vimentin may be used 
as a part of the panel of antibodies for differential diagnosis of malignant pleural effusions with primary unknown. 
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 Introduction 

MNF116 antibody detects an epitope that is  
present in a wide range of epithelia, corresponding  
to keratin numbers 5, 6, 8, 17 and probably 19 [1].  
In normal tissue, it reacts with epithelial cells  
from simple glandular to stratified squamous 
epithelium.  

In surgical pathology, a wide range of benign  
and malignant epithelial tumors exhibit  
positive immunoreactivity for cytokeratin MNF116. 
Squamous cell carcinoma, small cell carcinoma, 
sarcomatoid carcinoma, spindle cell carcinoma, 
epithelioid and spindle cell component of malignant 
mesothelioma and adenocarcinoma demonstrate a 
strong pattern of immunostaining [2]. 

A wide range of soft tissue tumors is also  
positive with cytokeratin MNF116: monophasic  
and biphasic sinovial sarcoma, vascular neoplasms 
including epithelioid hemangioendothelioma, 
epithelioid angiosarcoma [3], epithelioid sarcoma [4, 5].  

Desmoplasic small round cell tumors require 
cytokeratin positivity for diagnosis. Smooth muscle 
tumors and plasmocytoma may demonstrate aberrant 
expression of cytokeratin MNF116 [6, 7]. 

Vimentin expression is specific for mesenchymal 
cells but can be coexpressed by a number of  
epithelial cells and their corresponding tumors 
(endometrium, thyroid, gonadal epithelial cells,  
renal tubules, adrenal cortex, lung, salivary  
gland, hepatocytes and biliary duct). It had  
been suggested that a variety of high-grade  
epithelial tumors may acquire the expression of 
vimentin [8].  

Vimentin expression had been described in 
carcinoma of the skin [9], urinary bladder, breast [10], 
gastric mucosa [11], and prostate [12]. 

 Material and methods 

We studied 30 patients who were admitted in 
County Hospital Sibiu with diagnosis of pleural 
effusion. Pleural effusions were centrifuged at 
1000 rotations/minute; smears were stained with May–
Grünwald Giemsa and Papanicolaou methods for 
routine cytological diagnosis.  

Additional smears were immunostained with 
cytokeratin, clone MNF116 and vimentin, clone V9 
using LSAB2 technique and DAB for visualize the 
reaction. Positive immunostaining were defined as 
cytoplasmic pattern and positivity threshold was 10% of 
the tumor cells. Two independent observers evaluated 
smears. 

 Results 

Cytological examination of May–Grünwald Giemsa 
and Papanicolaou stained smears classified the cases in 
7 (23.33%) inflammatory pleural effusions and 
23 (76.67%) malignant pleural effusions.  

The malignant pleural effusions were four pleural 
metastases of small cell carcinoma, 17 pleural 
metastases of adenocarcinoma, one metastatic malignant 
melanoma and one large cell anaplastic lymphoma.  

In 16 cases, the primary site was confirmed by CT, 
bronchoscopy, digestive endoscopy, and surgical 
pathology: three cases of small cell carcinoma of lung; 
one case of small cell carcinoma of female genital tract; 
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two cases of ovarian adenocarcinoma; one case of  
breast carcinoma; two cases of gastric adenocarcinoma; 
seven cases of lung adenocarcinoma; five cases  
were malignant pleural effusions with primary 
unknown. 

Mesothelial cells demonstrate immunoreactivity for 
cytokeratin MNF116 in 96.67% (29/30) of cases with 
strong cytoplasmic pattern and vimentin 
in 33.33% (10/30) of cases with weak, focal 
cytoplasmic pattern.  

Malignant cells expressed cytokeratin MNF116  
in 52.17% (12/23) of cases with strong  
cytoplasmic pattern and vimentin in 30.43% (7/23)  
of cases, with weak, focal cytoplasmic pattern either  
strong diffuse cytoplasmic pattern. 

Small cell carcinoma of lung expressed  
cytokeratin MNF116 in 66.67% (2/3) of cases,  
and vimentin in 66.67% (2/3) of cases with  
diffuse cytoplasmic pattern; small cell carcinoma  
of female genital tract was negative for cytokeratin 
MNF116 and was positive for vimentin (Figure 1).  

Cytokeratin MNF116 and vimentin expression was 
absent in ovarian adenocarcinoma; lung 
adenocarcinoma expressed cytokeratin MNF116 in 
57.14% (4/7) of cases (Figure 2) with strong 
cytoplasmic, diffuse pattern, and vimentin in 
28.57% (2/7) cases with diffuse cytoplasmic  
pattern; gastric carcinoma expressed cytokeratin 
MNF116 in 50% (1/2) of cases and was negative  
for vimentin in both cases.  

Breast carcinoma react with cytokeratin MNF116 
(Figure 3) and demonstrate strong, diffuse cytoplasmic 
pattern and with vimentin with weak, focal  
cytoplasmic pattern.  

In malignant pleural effusions with primary 
unknown, malignant cells expressed cytokeratin 
MNF116 in 80% (4/5) of cases with strong  
cytoplasmic pattern (Figure 4), and vimentin  
in 20% (1/5) of cases with diffuse cytoplasmic  
pattern. 

Cytokeratin MNF116 and vimentin were  
negative in metastatic malignant melanoma and  
in large cell anaplastic lymphoma. Metastatic  
malignant melanoma expressed S100 protein and  
large cell anaplastic lymphoma expressed CD30. 

Co-expression of cytokeratin MNF116 and  
vimentin was present in three cases of reactive  
pleural effusion and in four cases of malignant  
pleural effusion: one metastatic breast carcinoma,  
two of small cell carcinoma of lung and one unknown 
primary malignant pleural effusion.  

 Discussions 

Cytological diagnosis of malignant pleural  
effusions is often difficult and requires the  
differential diagnosis between reactive mesothelial cells, 
malignant mesothelioma, adenocarcinoma, malignant 
melanoma, sarcoma and lymphoma. Metastases  
from carcinoma of unknown primary site in pleural 
effusion are a common clinical problem [13]. Diagnosis 
of malignant melanoma in serous effusion is facilitated 

by the presence of cytoplasmic pigment. In the absence 
of obvious pigment, additional studies are required to 
confirm the diagnosis [14].  

Sarcoma account for only 3–6% of malignant 
effusions and their diagnosis was frequently made in the 
setting of a known primary tumor; these tumors often 
exhibit various morphological features that differ from 
those of original tumors and may preclude the correct 
diagnosis; immunocytochemical techniques are useful 
in differential diagnosis between carcinoma, melanoma 
and sarcoma. The most sarcoma, with the exception of 
synovial sarcoma and epithelioid sarcoma are negative 
for epithelial markers [15]. 

Anti Human Cytokeratin, clone MNF116 stains the 
cytoplasm of most epithelial tumors, including tumors 
arising from simple epithelium and squamous cell 
tumors. Carcinoma of various tissue including 
squamous cell carcinoma, adenocarcinoma and all 
mesothelioma are labeled [16, 17].  

Vimentin, clone V9 reacted positively with 
malignant melanoma, meningioma, peripheral nerve 
sheath tumor and sarcoma. Mesothelioma, large cell 
lymphoma, adenocarcinoma, small cell carcinoma, 
small cell undifferentiated carcinoma, carcinoid, 
thymoma exhibit variable positivity (10–57%).  
Co-expression of vimentin with keratin was often 
present in undifferentiated carcinoma, synovial and 
epithelioid sarcoma [18].  

In our study, malignant cells expressed cytokeratin 
MNF116 in 52.17% (12/23) of cases and vimentin in 
30.43% (7/23) of cases; cytokeratin MNF116 and 
vimentin were negative in metastatic melanoma and in 
anaplastic large cell lymphoma. Metastatic malignant 
melanoma expressed S100 protein and anaplastic large 
cell lymphoma expressed CD30. 

Small cell carcinoma of the lung expressed 
cytokeratin MNF116 in 66.67% (2/3) of cases, and 
vimentin in 66.67% (2/3) of cases with diffuse 
cytoplasmic pattern. Co-expression of cytokeratin 
MNF116 and vimentin was present in two cases of 
small cell carcinoma of the lung. Small cell carcinoma 
of female genital tract was negative for cytokeratin 
MNF116 and was positive for vimentin.  

Breast carcinoma reacted with cytokeratin MNF116 
and demonstrated strong, diffuse cytoplasmic pattern 
and with vimentin with weak, focal cytoplasmic pattern. 
Cytokeratin MNF116 and vimentin expression was 
absent in ovarian adenocarcinoma.  

Lung adenocarcinoma expressed cytokeratin 
MNF116 in 57.14% (4/7) of cases with strong 
cytoplasmic, diffuse pattern and vimentin in 28.57% 
(2/7) of cases with diffuse cytoplasmic pattern; we did 
not found co-expression of cytokeratin and vimentin in 
lung adenocarcinoma.  

Gastric adenocarcinoma expressed cytokeratin in 
50% (1/2) of cases and was negative for vimentin in 
both cases. In malignant pleural effusions of primary 
unknown, malignant cells expressed cytokeratin 
in 80% (4/5) of cases with diffuse, strong cytoplasmic 
pattern and vimentin in 20% (1/5) of cases with diffuse 
cytoplasmic pattern; one of cases co-expressed 
cytokeratin MNF116 and vimentin. 
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Figure 1 – Vimentin positive malignant cell in  
malignant pleural effusion with primary site  

a lung adenocarcinoma 

 

Figure 2 – Cytokeratin MNF116 positive malignant  
cell in a malignant pleural effusion with lung  

adenocarcinoma as primary site 

 

Figure 3 – Cytokeratin MNF116 positive malignant  
cells in a malignant pleural effusion with breast 

adenocarcinoma as primary site 

 

Figure 4 – Cytokeratin MNF116 positive malignant  
cells in a metastatic pleural effusion with  

unknown primary site 
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 Conclusions 

Our results strongly suggest that cytokeratin 
MNF116 and vimentin are useful in panel for 
differential diagnosis of malignant pleural effusion 
with primary unknown when differential diagnosis 
between carcinoma, melanoma, lymphoma and 
sarcoma is required. 
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