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Abstract 

Background: Assessment of body fluids for cytomorphological details plays a vital role in 

diagnosis, prognosis and therapeutic aspects of various neoplastic & non neoplastic conditions. 

Aims & objectives : To study Cytomorphological  features of body cavity effusions 

emphasizing  malignant cell cytology.  

Settings and Design : a retrospective observational study of 149 fluid samples was carried out 

following ethical approval by instituitional ethical committee.  

Material & Methods : Retrospective analysis of 149  fluid samples received in department of 

pathology was done for duration of one year from January 2020 to December 2020 including 

pleural, peritoneal, pericardial , synovial, CSF & sputum. After a thorough physical 

examination, microscopic evaluation for cell cytomorphology was done. Cytocentrifuged 

smears were stained with leishman & H&E for each sample.  

Statistical analysis- In the present descriptive study, collected data was entered in Microsoft 

excel & was analyzed and presented using descriptive statistics.  

Results: A total of 149 fluid samples were analyzed in this study. Ascitic fluid comprised the 

major bulk of study with 97 cases followed by pleural fluid with 38 cases. Most of the body 

fluid samples belonged to females (55.03%) and the female to male ratio was 1.22. Out of these 

149 cases, inflammatory were  75.83% followed by  11.40%  malignant effusions & 3.35%  

were suspicious for malignancy. 

Conclusion: Cytocentrifuge in fluid cytology analysis yields single concentrated cell button 

offering  better appreciation of cellular details thereby differentiating between benign and 

malignant effusions. However, In few suspicious cases Cell block with IHC may be needed for 

definitive diagnosis.  
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Introduction 

The major chunk of body fluids is comprised of peritoneal, pleural, cerebrospinal & pericardial 

fluids.[1] Pathological accumulation of excess amount of fluid in these serous cavities is mainly 

attributed to inflammatory, infective & benign etiologies.  

However it is also a frequent clinical presentation & complication of malignant 

disorders.[2]Fluid cytology therefore forms the first line investigation of a suspected neoplastic 

effusion.[3] It is relatively simple, rapid, cost effective & less invasive tool.[4] Cytological 

evaluation of malignant pleural & peritoneal effusions not only serves in therapeutic & 

diagnostic intervention but also aids in disease monitoring, prognosis, staging of tumour & 

treatment outcome.[5] With advent of cytospin cytocentrifuge in our department, we attempted 

to emphasize cytomorphological features of malignant effusions. It has high accuracy & low 

incidence of false positive diagnosis, presumably because the cell population in cytospin fluid 

sediment provides more representative sample of much larger surface area than that yielded by 

needle biopsy.[4, 6, 7] 

 

Aims & objectives: 

To study Cytomorphological features of effusion fluids emphasizing malignant cell cytology. 

 

Materials & Methods: 

This is a retrospective study conducted in pathology department of tertiary care hospital from 

January 2020 to December 2020. 

Inclusion criteria: 

 

Patients attending OPD, admitted under various departments & referred for cytomorphological 

diagnosis of effusion samples. Total 149 fluid samples including Pleural, Peritoneal, 

Pericardial, Synovial, Sputum, Peritoneal wash fluids and Urine for cytology were included in 

this study. 

 

Methodology:  

All fluid samples with requisition forms mentioning age , sex , history, type of fluid sample & 

provisional clinical diagnosis were selected for this study. After receiving the fluid sample, 

gross examination findings including Volume, Colour & Appearance were noted. For 

processing of samples we have used Cytocentrifuge Medspin 4 by” Medilab solutions, 

774,Sector 9A,Gurgaon-122001,Haryana (India)” which was newly installed in cytology 

section of our department. Centrifugal force employed was 900 rpm for 5 min.  

Three parameters, speed, time, acceleration & volume rate are programmable in this 

cytocentrifuge. The selected parameters once selected are held in a volatile memory. Samples 

are centrifuged in special plastic chambers, each  sample chamber assembly comprising of 

sample chamber, special filter card and glass microscope slide are held in position by using 

special stainless steel slide clip. Twelve of these sample chamber assemblies fit into the sealed 

head. 

 

It utilizes the principle that, cytocentrifuge technique replaces gravity by a more powerful 

centrifugal force to enhance the rate of sedimentation of suspended particles that are denser 

than the suspension liquid.  

In present study, we have attempted to study cytomorphological features of fluid cytology 

emphasizing malignant cell cytology. For each sample 2 air dried smears were made with 
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subsequent leishman  & H&E staining for each sample. Cytomorphology of cells was studied 

in detail & documented including following parameters. 

- Cellularity 

- Cellular arrangement  

- Abnormal cells/Atypical  

- Malignant cells 

- Nuclear & cytoplasmic features 

- Chromatin  

- Mitosis 

- Type of inflammation & 

- Background features. 

Based on detailed cytomorphological study, Final diagnosis of all effusion samples was 

categorized into Six categories, 

1. Inflammatory 

2. Mesothelial cell predominant effusions. 

3. Suspicious for malignancy. 

4. Atypical cells with therapy induced changes. 

5. Malignant effusion. 

6. Others (no cells, traumatic & inadequate) 

 

Results: 

Total 149 fluid samples were studied for cell cytomorphology. Majority cases 56 ( 37.58 % ) 

were in 41-60 years age group followed by 47 (31.54%  ) in 61-80 years, 35 (23.48%) in 21-

40 years, 8 (5.36%) cases in 0-20 years and 3(2.01%) beyond 80 years. Majority cases were 

females 82 (55.03% ) and 67 ( 44.96% ) were male. 97 (65.10%) samples received were of 

ascitic fluid followed by 38 (25.50%) of pleural effusion, 4 (2.68% ) each of pericardial fluid  

and Urine cytology (2.68%). We also received 3 (2.01%) Peritoneal wash fluids from 

Operated/treated cases of Carcinoma ovary and 1 (0.67%) sample of Brochoalveolar lavage 

(BAL) from suspected case of Carcinoma lung (Table 1). For Cytological diagnosis, 6 

categories were made as under (Table 2), 

1. Inflammatory 

2. Mesothelial cell predominant effusion 

3. Suspicious of malignancy 

4. Atypical cells with therapy induced changes. 

5. Malignant effusion 

6. Others  ( included- No cells, Traumatic  and Inadequate). 

On cytological examination, Majority effusions were of inflammatory type 113 (75.83%) 

followed by 17 (11.40 %) of malignant effusions. 5 (3.35%) were Suspicious for malignancy, 

2 (1.34 %) of atypical cells with therapy induced changes and 3 (2.01%) were mesothelial cell 

predominant effusions. Few miscellaneous effusions interpreted as No cells 4 (2.68%), 

Traumatic/ Haemorrhagic 4 (2.68%) and Inadequate 1 (0.67%) were included under Others 

category (Table 2).  

For Malignant category 17 cases (11.40%), Cytomorphological features were studied in detail. 

Accordingly, Cytological parameters studied and  recorded were, Cellularity, Pattern of 

arrangement, Nuclear features, Cytoplasmic features, Atypical cells, Malignant cells, Mitosis 

and background features.  

8 (47.05 %) of these effusions were noted to be highly cellular. On studying pattern of cell 

arrangement, majority were noted to be arranged in 3-dimensional balls in 9 (52.94 %)  cases 

followed by 8 ( 47.05%) with Tight cohesive clusters (Fig 1 A & B). Singly scattered malignant 
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cells and papillary pattern (Fig 1 C & D)) were also seen in significant number of cases 7 

(41.17%) and 2 (11.76 %) respectively (Table 3a). 

Nuclear features were studied in detail in these 17 malignant effusions. All of these showed 

High N:C ratio followed by 16 (94.11%)  cases with nuclear hyperchromasia. Prominent 

nucleoli were noted in 10 (58.82%) cases. Other features noted were Binucleation/ 

multinucleation 1 (5.88%), nucleomegaly and bizarre nuclei were seen in 1 (5.88 %)  case each. 

Detailed cytoplasmic features noted were Scanty cytoplasm 4 (23.52%), scanty with 

vacuolations 2 (11.76%), moderate 4 (23.52%), moderate with vacuolations 1 (5.88%) & large 

intracytoplasmic vacuoles in 5 ( 29.41%)  cases. mitotic figures were noted in 5 (29.41 %)  of 

malignant effusions. On analyzing background features, mixed inflammation admixed with 

RBC’s was seen in 11 (64.70 %) cases. Only haemorrhagic background was noted in 2 

(11.76%) and exclusive background inflammation comprised 3 (17.64%) of cases. We also 

noted background necrosis admixed with inflammation in 1 (5.88%) case (Table 3b). 

Abnormal looking cells were noted in 5 cases (3.35%) interpreted as suspicious of malignant 

cells. However, Atypical cells with degenerative changes, smudged chromatin with nuclear and 

cytoplasmic vacoulations were noted in 2 cases (1.34%) interpreted as Atypical cells with 

therapy induced changes (Fig 2 & 3). History of Chemoradiotherapy was available in these 2 

Known cases of Carcinoma of Ovary with peritoneal effusion. 

 

Table 1: Type of Fluid sample (n=149) 

Sr no Type of 

fluid 

No of cases 

1 Ascitic 97(65.10%) 

2 Pleural 38 (25.50%) 

3 Synovial 02 (1.34%) 

4 Pericardial 04 (2.68%) 

6 BAL Fluid 01 (0.67%) 

7 

 

8 

Peritoneal 

wash fluid 

 Urine 

03 (2.01%) 

 

04 (2.68%) 

                                                                         Total         =                    

149 

 

Table 2- Distribution of cases as per Cytological diagnosis (n=149) 

Sr no Cytological diagnosis No of cases Percentage 

1 Inflammatory 113 75.83 % 

2 Mesothelial cell predominant effusion 03 2.01% 

3 Suspicious of malignant cells 05 3.35% 

4 Atypical cells with therapy induced changes 02 1.34% 

5 Malignant effusion 17 11.40% 

6 Others 

a. No cells 

b. Traumatic/ Haemorrhagic 

c. Inadequate 

 

04 

04 

 

01 

6.03% 

2.68% 

2.68% 

 

0.67% 

                                                                Total          =              149 
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Table 3a: Cytomorphological features of  malignant category  (n=17) 

Sr no Cytological parameters No of cases Percentage (%) 

1 Cellularity 

-Paucicellular 

-Moderatelly cellular 

-Highly cellular 

 

4 

5 

8 

 

23.52 

29.41 

47.05 

2 Pattern of arrangement 

- 3D balls 

- Clusters 

- Clusters + sheets 

- Clusters +singly 

- Singly scattered 

- Papillary 

 

9 

8 

2 

2 

7 

2 

 

 

52.94 

47.05 

11.76 

11.76 

41.17 

11.76 

 

 

 

Table 3b: Cytomorphological features of Malignant category (n=17) 

Sr 

no 

Cytological parameter No of cases Percentage ( % ) 

3 Nuclear features 

- High N\C ratio 

- Hyperchromasia 

- Prominent nucleoli 

- Binucleatation/Multinucleation 

- Nucleomegaly 

- Bizzare nuclei 

 

17 

16 

10 

1 

1 

1 

 

100 

94.11 

58.82 

5.88 

5.88 

5.88 

4 Cytoplasmic features 

- Scanty  

- Scanty with vacuolation 

- Moderate 

- Moderate with vacuolation 

- Large intracytoplasmic vacuoles 

 

 

4 

2 

4 

1 

5 

 

 

23.52 

11.76 

23.52 

5.88 

29.41 

 

5 Malignant cells 17 100 

6 Mitosis 5 29.41 

7 Background features 

-Inflammation + RBC'S 

- RBC'S 

-  Inflammation 

- Necrosis + Inflammation 

 

11 

2 

3 

1 

 

64.70 

11.76 

17.64 

5.88 
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Discussion 

The common body cavity fluids encountered in day to day cytology practice are Peritoneal, 

Pleural, CSF, Pericardial and Synovial fluids. However, Fluid cytology is relatively simple, 

rapid, inexpensive and less invasive tool with high accuracy and low incidence of false positive 

diagnosis.[4] Various authors have studied fluid Cytomorphology using conventional 

centrifuge, very few of them have employed Cytospin/ Cytocentrifuge in detailed analysis of 

cell morphology. So, in Present study with introduction of Cytocentrifuge in our cytology 

section, we have emphasized to study cytomorphological features of malignant fluids including 

Cellularity, pattern of cell arrangement, nuclear and cytoplasmic features, abnormal mitosis, 

atypical cells and background features (Table 3a & 3b). 

 

In the present study, total 149 effusion fluids were analyzed. Predominant fluid encountered 

was ascitic fluid accounting for 97 cases (65.10%). Bhade S D, Gupta et al, Khatib et al and 

Pradhan et al had also reported maximum number of ascitic fluid samples in their Studies.[8, 9, 

10, 11]However,Some authors have noted Pleural fluids to be predominant in their studies.[2, 12,13 

] This variation could be attributed to female preponderance in our study,who were suspected/ 

diagnosed/ treated cases of Ovarian neoplasms presenting with peritoneal effusion. In the 

present study most of the fluid samples belonged to females (55.03%) and 44.96% to males. 

In our study, majority of cases were noted in 41-60 years age group ( 56 cases) followed by 47 

cases between 61-80 years and 35 cases in 21-40 years age group. 

 

Cytological examination of Peritoneal and pleural fluids is useful in diagnosing inflammatory 

conditions and is particularly important in differentiating benign and malignant effusions. On 

cytological evaluation, majority of the effusions were noted to be inflammatory accounting for 

113 cases (75.83%). Wherever possible, inflammatory effusions were further subtyped as 

Lymphocytic effusion of infectious etiology, when smears showed abundant reactive 

lymphocytes. Predominant population of lymphocytes in pleural effusion fluids with absence 

or scarcity of mesothelial cells should be regarded as strong evidence for tuberculosis.[14] Some 

of the authors have attributed such absence of mesothelial cells in tuberculous pleural effusions 

to deposition of fibrin on the pleural surface either sealing off the mesothelial cells, destroying 

them or both.[15] In our study, out of 38 pleural fluids, 3 of them were confirmed to be of 

tuberculous etiology with presence of acid fast bacilli on AFB staining. Also, inflammatory 

pleural effusions with predominant polymorphonuclear cells suggest acute pleural 

inflammation with common possibility of underlying bacterial pneumonia with 

effusion.[14]2.01% ( 3 cases) cases which included 2 ascitic fluid and 1 pleural fluid were 

reported as Mesothelial cell predominant effusion based on characteristic cytological features. 

Smears studied from these fluids showed predominant uniform population of mesothelial cells 

(Fig 4) singly scattered & in clusters with central to eccentric nuclei & mild nuclear 

pleomorphism. Suspicion for malignant mesothelial cells in these cases was ruled out based on 

cell Cytomorphology alone. 

 

However, we also encountered 5 fluids which were reported as Suspicious for malignant cells. 

Of these, 3 were ascitic and 2 were pericardial fluids (Table 2). Smears studied from these 

fluids were paucicellular with only few cohesive clusters of cells with mild nuclear 

hyperchromasia and scant cytoplasm and showed background RBC’s. However, absence of 3 

dimensional balls with significant nuclear abnormalities and paucicellularity of smears lead to 

Suspicious interpretation. A.R.Piyush, Haiyat S et al have also reported Suspicious category in 

their cytomorphological assessment of different body fluids attributed to paucicellularity 

showing only few atypical looking cells.[12]Here comes the role of Cell block with 

Immunohistochemistry which will provide definitive opinion and can even be used for 
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retrospective analysis.[16]With introduction of Cytocentrifuge in our department, we focused to 

emphasize on Cytomorphology of malignant cells (Table 3a & 3b ). Cytocentrifuge not only 

increases the cellularity, but cellular morphology, nuclear and cytoplasmic details can also be 

better appreciated.[12]Cytologic examination of serous effusions not only helps in diagnosis of 

cancer but also serves in staging and prognosis. Presence of malignant cells in fluid indicates 

advanced cancer and therefore there correct interpretation on cytology smears serves as 

definitive guide in administration of correct treatment as well as helps in monitoring of 

treatment with good accuracy.[8]In our study, total 17 fluids (11.40%) were reported to be 

positive for malignant cells. Predominant cytomorphological features noted in these effusion 

fluids were moderate to highly cellular smears with malignant cells arranged predominantly in 

3 dimensional balls (52.94%), Cohesive clusters (47.05%) (Fig 1 A & B) and papillary pattern 

(Fig 1 C) (11.76 %). Discohesive arrangement with singly scattered cells were also noted in 

some of these smears (41.17%) (Fig 1 D). Significant nuclear abnormalities noted were high 

N:C ratio (100%), pleomorphism, hyperchromasia (94.11%), prominent nucleoli (58.82%) 

with binucleation and multinucleation (5.88%). Cytoplasm was scanty (23.52%) with singly 

scattered cells showing formation of large intracytoplasmic vacuoles (29.41%) pushing the 

nucleus to periphery. Dual cell population was noted in some of these smears. Background was 

predominantly noted to be haemorrhagic with mixed inflammatory cells (64.70%)  (Table 3a 

& 3b). Literature has well documented malignant effusions to be predominantly haemorrhagic. 

Of our 17 fluids positive for malignant cells, 3 were peritoneal wash fluids done in known/ 

operated/ treated cases of Carcinoma ovary. All of these 3 Peritoneal wash fluids on 

cytomorphological study showed tumour cells in 3 dimensional balls and papillary pattern with 

significant nuclear abnormalities. Very few authors have studied about Peritoneal wash 

cytology (PWC) in their studies.  

Indications for Peritoneal wash cytology.[17] 

 

1. Staging gynecologic malignancies 

- Ovarian 

- Fallopian tube  

- Endometrial 

2. Ruling out occult cancer 

3. Assessing response to treatment 

4. Staging non-gynecologic malignancies 

        - Pancreatic 

        - Gastric 

 Ovarian malignancies are usually detected in late stages when it is significantly enlarged to 

cause abdominal distension and discomfort. Omental and peritoneal spread of ovarian cancers 

has great impact on prognosis and upstages prognostic morbidity.[18]Therefore, analysis of 

PWC is a useful predictor of ovarian surface involvement and peritoneal metastasis in ovarian 

cancers.[19, 20]It can even detect subclinical peritoneal spread of disease. So nowadays, it is 

routinely done as protocol for all surgeries of suspected ovarian malignancies. However, we 

encountered only 3 such cases. Large sample size is needed to study usefulness of PWC along 

with Histopathological correlation in cases of ovarian malignancies. 

Broncho alveolar lavage (BAL) is important investigative technique in the field of pulmonary 

medicine commonly indicated for.[21] 

 1. Non resolving pneumonia 

2. Interstitial lung disease 

3. To diagnose opportunistic infection in an immunocompromised host 

4. Suspected cases of Lung carcinoma. 
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In our study we encountered 1 BAL fluid from 49 years male who presented with 

Breathlessness and cough with CT scan showing mass lesion in Perihilar region. On Cytospin 

cytology, smears showed Clusturs of malignant cells with nuclear pleomorphism and moderate 

eosinophilic cytoplasm. Background showed necrotic debris with neutrophils. Based on these 

findings, it was interpreted to be Positive for malignant cells Suggestive of Squamous Cell 

Carcinoma. 

Very few authors have reported about therapy induced changes in fluid cytology. In our study, 

we encountered 2 ascitic fluids showing chemoradiotherapy induced changes on cell 

Cytomorphology such as bizarre looking cells with smudged chromatin, nuclear and 

cytoplasmic vacoulations with degenerative changes.[22]However, large sample size study is 

needed for documentation of these Cytomorphological changes. 
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Conclusion :- 

Cytomorphological analysis of effusion fluids can be employed as first line diagnostic modality 

as it is simple, Cost effective, less time consuming and gives quick results. It is also useful for 

categorizing effusion fluids as Inflammatory, Benign and Malignant. In majority of cases, it 

can differentiate between benign & malignant effusions except in few suspicious cases, which 

emphasizes need for cell block with immunohistochemical study for definitive opinion. 

Cytomorphological study of effusion fluids using Cytospin Cytocentrifuge offers many 

advantages over conventional centrifuge and improves diagnostic accuracy, yielding single 

concentrated cell button thereby reducing number of fields to be screened by cytopathologist 

with better appreciation of cell morphology, nuclear and cytoplasmic details.PWC is also 

emerging as an important diagnostic & therapeutic tool in all cases of ovarian malignancies for 

assessment of tumour stage and prognosis. However, in some of the cases with prior 

chemoradiotherapy, therapy induced changes can be encountered in post therapy analysis of 

body cavity & Peritoneal wash fluids. 
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