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Abstract 

Background: Cytological analyses of effusions or body fluids play an important role in the diagnosis of 

various lesions.  Most importantly it gives a significant contribution in cancer research and staging of various 

tumors. Most commonly analysed fluids are pleural, ascitic, pericardial and occasionally peritoneal fluid/wash.  

Materials and Methods: A retrospective study for one year duration from August 2014 to August 2015 was 

conducted in the Department of Pathology, Sree Balaji Medical College and Hospital, Chennai, Tamil Nadu.  

All the body fluids which came for cytological analysis are included in the study.  These fluids were analysed for 

physical properties like the volume of fluid received, colour and odour.  Smears made from these fluids were 

stained with Papanicolaou stain and Hematoxylin and Eosin Stains and evaluated.  

Results: Cytological analysis was done on 60 cases. Non neoplastic lesions were the predominant diagnosis 

given in both pleural fluid analysis (93%) and ascitic fluid analysis (83%).  Neoplastic lesions were reported 

only in 7% of cases in pleural fluid and in 17% of cases in ascitic fluid analysis.  Tuberculous inflammatory 

lesions with caseation necrosis, lymphocytic infiltrate and occasional epitheloid granulomas was reported in 3 

cases (10%). 

Conclusion:This study showed that meticulous evaluation of the body fluids for their cytological, properties 

will help the clinicians in clinching the diagnosis as well as staging of tumors. 
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I. Introduction 

Cytological analyses of effusions or body fluids play an important role in the diagnosis of various 

lesions.  Most importantly it gives a significant contribution in cancer research and staging of various tumors. 

Most commonly analysed fluids are pleural, ascitic, pericardial and occasionally peritoneal fluid/wash. Other 

than these, bronchial wash/aspirates are also used as methods of early diagnosis as well as staging of lung 

tumors. 

 

II. Materials And Methods 
The study was conducted in the Department of Pathology, Sree Balaji Medical College and Hospital, 

Chennai. It was a retrospective study for one year duration from August 2014 to August 2015.  All the body 

fluids which came for cytological analysis are included in the study.  These fluids were analysed for physical 

properties like the volume of fluid received, colour and odour. Later, these fluids are centrifuged at 2000rpm for 

five minutes and the sediment is made into a smear and stained with Papanicolaou stain and Hematoxylin and 

Eosin stains.  Routinely cell blocks are also made from the sediments and stained with Hematoxylin and Eosin 

stains.   

 

III. Results 

Cytological analysis was done on 60 cases of body fluids. The male to female ratio of these fluid 

specimens was 2:1CHART 1.  The most common specimen was pleural fluid with 30 cases (50%). The second 

most common fluid which was sent for pathological analysis was ascitic fluid with 13 cases (22%).  The other 

fluids which were analysed in this study are synovial fluid (8%), peritoneal fluid / wash (3%), pericardial fluid 

(2%) and ovarian cyst aspirates (3%).  The other samples which were less frequently received are urine, sputum, 

nipple discharges and endometrial aspiratesCHART 2. 

Non neoplastic lesions were the predominant diagnosis given in both pleural fluid analysis (93%)and 

ascitic fluid analysis (83%).  Neoplastic lesions were reported only in 7% of cases in pleural fluid and in 17% of 

cases in ascitic fluid analysis. 

The most common pathology reported in pleural fluid analysis was chronic inflammation [FIG 1] 

(53%) which had predominantly a chronic inflammatory infiltrate composed of lymphocytes and macrophages.  

The next common lesion which was reported was acute suppurative inflammation (17%).  Tuberculous 

inflammatory lesions with caseation necrosis, lymphocytic infiltrate and occasional epitheloid granulomas [FIG 

2] was reported in 3 cases (10%).   Reactive mesothelial cells with no pathology was seen in 2 cases [FIG 3,4] 
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(7%).  Malignancy of adenocarcinoma type was reported in 2 cases (7%) [FIG 5,6A,6B,6C]CHART 3 AND 

CHART 4. Immunohistochemical analysis using Pan Cytokeratin was done in the fluids positive for malignant 

cells.  This showed that CK is strongly positive in a membranous pattern  in the adenocarcinomatous tumor 

cells. [FIG 7A & 7B] 

Ascitic fluid cytological analysis also revealed that chronic inflammation as the most common 

pathology in 46% of cases.  23% of cases showed only reactive mesothelial cells with no pathology.  

Adenocarcinoma was reported in  2 (15%) cases.  One of the cases showed only cyst macrophagesCHART 5 

AND CHART 6. 

 

IV. Discussion 

Effusion fluid analysis is a relatively simple and easy method of diagnosing various clinical conditions 

like tuberculosis and in staging of malignancies
1,2

(Archana Josh et al 2014).  Non- neoplastic analytical reports 

were the most common compared to the neoplastic reports.  Most common non- neoplastic lesion is chronic 

inflammation both in the pleural fluid and ascitic fluid.  These lesions had  a predominantly lymphocytic 

infitrate in 90% of cases with 10% having a combination of both lymphocytes and histiocytic infiltrate.  These 

chronic inflammatory exudates are caused by mostly infection of the organs enclosed by the serosal membranes 

or occasionally by tumors of these organs.  Hence, those cases reported as chronic inflammation need a repeat 

sample analysis atleast for three consecutive times to exclude a suspicion of malignancy
3
(Jha R et al 2006). 

Reactive mesothelial cells were seen in two cases of pleural fluid and three cases of ascitic fluid.  These 

were close mimickers of malignancy.   

Distinction was made on the basis of the cytological features of monolayered and two dimensional 

clusters and singles of mesothelial cells in contrast to the large, papillary three dimensional clusters of 

adenocarcinomas4,5 (Karoo RS et al 2003, Koss L.G 2006).  Also, small groups of mesothelial cells exhibit the 

typical “window” between two mesothelial cells due to the brush border villi seen in them.  Also, abnormal 

mitosis in these cells warrants a careful study to rule out an underlying malignancy5 (Koss L.G 2006).   

Studies have shown that special stains can be used to distinguish reactive mesothelial cells from 

adenocarcinoma deposits.  Periodic acid Schiff stain can be used to demonstrate the PAS positive granules in the 

cytoplasm of the mesothelial cells and a diffuse red blush only occasionally in the malignant cells.  Another 

stain which is useful for diagnosis is the mucin stain mucicarmine, which shows positivity only in 

adenocarcinoma and never in mesothelial cells
5
(Koss L.G 2006). 

Immunohistochemistry can also be used to distinguish the reactive mesothelial cells and 

adenocarcinoma.  The panel of markers used are desmin, cytokeratin and calretinin.  Desmin and calretinin are 

positive in mesothelial cells and cytokeratin is positive in adenocarcinoma cells. 

In a study conducted by Kumavat et al
6
on 550 cases observed that pleural fluid is the most common 

fluid sent for analysis (57.27%) similar to this study which showed that 50% of cases are pleural fluids. 

In the same study, malignancy was reported in 38 cases out of 550 cases analysed (41.3%)
2
.  In this 

study, malignancy was detected in 17% of cases in pleural fluid and in 7% of cases in ascitic fluid totally 

amounting to 24% of malignancies detected. 

Tuberculous serous effusions have been reported to be the most common cause of exudates in pleural 

fluid analysis in a study conducted by Kumavat et al 2013
6
. They reported 57% of cases to be of tuberculous 

origin. In this study, it is observed that, tuberculous effusions are less commonly detected only in 10% of pleural 

fluids.  Hence, ancillary studies like cell counts, acid fast stain help in clinching the diagnosis
7,8,9

 (Kushwaha R 

2008, Moreno MJ et al 2000, Sherwani R et al 2006).  
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