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Abstract 

Pathologic involvement of the pleura presenting with pleural effusion is most often a secondary 

complication of some underlying diseases such as bacterial infection and neoplasm. Concerning 

neoplasm, it can be either a primary neoplasm: mesothelioma or a metastatic neoplasm. Secondary 

metastatic involvement is far more common than primary tumours. The most frequent metastatic 

malignancies arise from primary neoplasms of the lung and breast. In addition, malignancy from 

any organ of the body may spread to the pleural spaces such as ovarian carcinomas and metastatic 

lesions from the gastrointestinal tract, commonly cancer of the colon. In most metastatic 

involvements, a serous or serosanguineous effusion follows, that often contains neoplastic cells. 

For this reason, careful cytologic examination of the sediment is of considerable diagnostic value. 

It is also necessary to take pleural biopsy tissue together with diagnostic aspiration of pleural fluid 

for exclusion and confirmation of the most possible primary focus. Hence, the role of pathologist 

is a critical necessity in supporting appropriate clinical management of the patient. A case report 

and literature review is presented in this article, highlighting the value of immunohistochemistry 

and cytopathology in reaching to the final diagnosis. 
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Introduction 

The diagnosis of the metastatic carcinoma of 

unknown origin can be very difficult. The 

determination of the primary site of the metastasis 

is a challenge to both oncologists and pathologists, 

having potentially important clinical and 

therapeutic consequences.[1-3] In the setting of 

carcinomas of unknown primary, 

clinicopathological correlation and a panel of 

standard immunohistochemical stains help define 

the primary site, and direct appropriate 

treatment.[4,5] 

 

Case Report 

 

A 64-year-old Myanmar lady presented with 

progressive cough and dyspnoea due to a left-

sided pleural effusion. She was admitted to the 

Chest Unit of Yangon General Hospital (YGH). 

Clinical and radiological investigations of the 

case were suggestive of metastatic pleural 

effusion (MPE) with possible primary from the 

lungs. Aspiration of the pleural fluid together 

with pleural biopsy was performed and the 

specimens were sent to the Diagnostic Pathology 

Laboratory in YGH. About 35ml of deep straw-

coloured pleural fluid was aspirated. Sediment 

smears of the pleural fluid were prepared for 

cytopathological study including Papanicolaou 

stain. Tissue slides were reviewed under 

conventional hematoxylin and eosin stain (H&E) 

for histopathology. A panel of 

immunohistochemistry (IHC) slides were also 

prepared with available immunostains including: 

CK-7 (clone OVTL 12/13, 1:50; DAKO), CK-20 

(clone Ks20.8, 1:50; DAKO), WT1 (clone 6F-H2, 

1:50; DAKO), Desmin (clone D3 Mo760, 1:50; 

DAKO), TTF-1 (8G7G3/1, 1:200; DAKO), 

CDX2 (clone AMT28, 1:50; DAKO), and P63 

(4A4, 1:50; DAKO). After incubation, 

immunodetection was done with DAKO 

EnVision Visualisation Method (DAKO, 

Glostrup, Denmark), with diaminobenzidine 

chromogen as the substrate. Microscopic features 

of the Papanicolaou stained cytopathology smears 

revealed the presence of two populations of cells: 

one group of cells were adhering together in 

glandular clusters and another type of cells were 

dispersed individually having abundant 

cytoplasm (Figure 1A and 1B). H&E stained 

slides revealed pleomorphic cells adhering to the 

pleural tissue that were highly suspicious of 

metastatic non-small cell carcinoma of the left 

pleural with primary neoplasm elsewhere (Figure 

2A). Further confirmation by IHC staining slides 

showed strong positive staining for CK-7, TTF-1 

and WT-1 in the pleomorphic cells, weakly 

positive staining of non-pleomorphic cells for 

Desmin, but negative for CK-20 (Figure 2B-2F), 

CDX2 and P63.  

 

Based on the morphological and 

immunohistochemistry findings, the case was 

confirmed as pleural metastasis of non-small cell 

lung cancer (NSCLC): adenocarcinoma primary 

from the lung excluding malignant mesothelioma 

as well as other primaries from the breast, ovary, 

and gastrointestinal tract. 

 

Discussion 

 

Metastatic adenocarcinoma from an unknown 

primary site is a common clinical problem [3,4]. It 

is important to find out the primary site of a 

metastatic carcinoma, for the purpose of getting 

effective treatment of choice for the patient. This 

is supported by getting a precise diagnosis, hence 

improving the overall outcome.[5] The 

histological assessment is often very helpful, but 

may not differentiate adequately between various 

primary tumours. Immunohistochemistry is the 

most common adjunctive method used in the 

analysis of the patient with cancer of unknown 

primary site.[6] Among the most useful 

cytokeratins are CK7 and CK20.[6] CK7 is found 

in many ductal and glandular epithelia, including 

lung, breast, ovary, and endometrium. [7-10] CK20 

is expressed in the gastrointestinal (GI) 

epithelium, urothelium, and Merkel cells.[10] 

Desmin is known to be expressed in 

mesenchymal tumour component of pulmonary 
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and pleuropulmonary blastoma, sarcomatoid 

carcinoma, and salivary gland-type tumours 

arising in lung. However, desmin expression has 

not been reported in other types of primary lung 

cancers without mesenchymal tumour 

component. Desmin-positive primary lung 

cancers are rare. In the absence of skeletal muscle 

differentiation, desmin expression is observed 

exclusively in carcinomas with neuroendocrine 

differentiation, and most of them are high-grade 

carcinomas.[11] In our case, only a weak staining 

of desmin could exclude such malignancies. WT1 

is expressed in malignant mesothelioma, 

peritoneal cancer and ovarian cancer (malignancy 

classification according to ICD-10). On the other 

hand, malignant mesothelioma, serous 

adenocarcinoma, mucinous cancer, signet ring 

cell carcinoma, carcinosarcoma and 

adenosarcoma (malignancy classification 

according to ICD-O-3) showed strong WT1 

expressions.[12] In our case, WT1 is weakly 

stained only in those non-pleomorphic cells. As 

such, we can exclude the possibility of such 

malignancies.  

 

The distinction of benign from malignant 

mesothelial proliferations in cytologic specimens 

can be problematic. The combination of positive 

EMA and negative desmin strongly favours 

malignant mesothelioma. Conversely, a 

combination of negative EMA and positive 

desmin favours a reactive process.[13] In this 

patient, the pleomorphic cells that were strongly 

positive for CK-7 and TTF-1 are in favour of 

adenocarcinoma of the primary lung tumour. 

TTF-1 reflects Nkx2 gene expression in the lungs. 
[14]  

 

Weakly positive WT-1 and Desmin IHC in non-

pleomorophic cells reflects the benign nature of 

mesothelial cells, thus ruled out malignant 

mesothelioma in this case.  WT-1 reflects tumour 

suppressor gene mutation in ovarian cancer where 

it shows positive nuclear stain. It is also positive 

in stomach, prostate, biliary, urinary tract and in 

malignant melanoma as cytoplasmic stain. Hence, 

metastatic malignancy from these organs could 

also be excluded. 

Moreover, CD-20 and CDX2 negative results in 

the pleomorphic cells ruled out colorectal cancer 

where CD-20 is a fairly specific marker for 

tumours of gastrointestinal tract origin. [15]  

 

P63 is a well-known marker of squamous 

differentiation. Overexpression of this gene has 

been consistently identified in squamous cell 

carcinoma of the lungs by global gene expression 

profiling or by IHC [16–21]. Hence our findings for 

negative P63 stain exclude the primary squamous 

cell carcinoma of the lung. Staining for P63 was 

also negative in the pleomorphic cells. It is a 

prostate marker, and myoepithelial cells marker 

from the breast tissue. Hence, excluding such 

malignancies. Based on the morphological and 

immunohistochemistry findings, the case was 

confirmed as pleural metastasis from the non-

small cell lung cancer (NSCLC): adenocarcinoma 

primary from the lung excluding malignant 

mesothelioma as well as other primaries from the 

ovary, colon. 

 

Conclusion 

 

A case report and literature review is presented in 

this article, highlighting the value of 

immunohistochemistry and cytopathology in 

reaching to the final diagnosis. Histological, 

cytological and immunohistochemical findings 

confirm the diagnosis of metastatic 

adenocarcinoma of lung, Left Pleura. Based on 

the morphological and immunohistochemistry 

findings, the case was confirmed as pleural 

metastasis from the non-small cell lung cancer 

(NSCLC): adenocarcinoma primary from the 

lung excluding malignant mesothelioma as well 

as other primaries from the ovary, colon. 
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                               Fig.1A                                                           Fig.1B 

Figure 1A & B. Cytopathology of the pleural effusion fluid in H&E stain revealed two population 

of cells: one group of cells adhering together in glandular cluster (yellow arrow) (Fig 1A) and 

another type of cells that were dispersed individually having abundant cytoplasm (Fig 1B). 
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Fig. 2A. H&E Fig. 2B. CK-7 

  
Fig. 2C.TTF-1 Fig. 2D. WT-1 

  
Fig. 2E. Desmin Fig. 2F. CK-20 

 

Figure 2B-2F: H&E stained slides revealed the pleomorphic cells adhered to the underlying 

pleural tissue, highly suspicious of metastatic non-small cell carcinoma of left pleural with primary 

elsewhere (Fig.2A) (x20 magnification). IHC staining slides revealed strong positive staining for 

CK-7 (Fig.2B) (x40 magnification), TTF-1(Fig. 2C) (x10 magnification), Weaker stain on WT-

1(Fig.2D) (x10 magnification) and Desmin (Fig.2E), but negative for CK-20 (Fig. 2F) (x10 

magnification), CDX2 and P63. 
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