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Abstract:  
Background: Fluid cytology serves as a crucial, minimally invasive diagnostic tool for evaluating effusions in 
various body cavities. Examination of serous fluids can offer valuable insights into infectious, inflammatory, and 
malignant conditions, often guiding therapeutic decisions without the need for more invasive procedures. In 
tertiary care settings, fluid cytology plays an integral role in the diagnostic approach to pleural, peritoneal, and 
pericardial effusions, especially in patients with suspected malignancies or chronic infections. 
Objectives: 
• To evaluate the diagnostic efficacy of fluid cytology in pleural, peritoneal, and pericardial effusions.
• To categorize the cytomorphological spectrum of diseases diagnosed through fluid cytology.
Methods: A prospective cross-sectional study was conducted at the Department of Pathology, Government
Medical College and Hospital, Bettiah, West Champaran, Bihar, India, from March 2021 to January 2022. A total
of 180 fluid samples including pleural, peritoneal, and pericardial fluids were collected and analyzed. Cytological
evaluation was performed using standard staining techniques. Findings were classified into benign, inflammatory,
suspicious, and malignant categories. Whenever available, cytology results were correlated with clinical,
radiological, and histopathological findings.
Results: Among the 180 fluid samples analyzed, the majority were pleural effusions followed by peritoneal and
pericardial effusions. Malignant effusions accounted for 35.6% of cases, predominantly involving
adenocarcinomas. Benign and inflammatory conditions comprised the majority of non-malignant diagnoses.
Cytological examination demonstrated high sensitivity and specificity for the detection of malignancy, with a
diagnostic accuracy of 92.3%.
Conclusion: Fluid cytology remains an effective, minimally invasive diagnostic tool with high diagnostic yield
and accuracy, particularly for identifying malignant effusions. Its integration with clinical and radiological
assessment enhances early diagnosis and aids in timely clinical management.
Keywords: Fluid Cytology, Pleural Effusion, Ascitic Fluid, Pericardial Effusion, Cytomorphology, Malignant
Effusions
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Introduction 

The presence of fluid accumulation in body cavities, 
such as the pleural, peritoneal, and pericardial 
spaces, is a common clinical finding in a wide 
spectrum of diseases ranging from infections and 
inflammatory conditions to malignant neoplasms 
[1]. Rapid and accurate diagnosis of the underlying 
cause of effusion is crucial for appropriate clinical 
management and to avoid unnecessary invasive 
procedures. Fluid cytology, through the microscopic 
evaluation of exfoliated and free-floating cells in 
body fluids, offers a minimally invasive, safe, and 
cost-effective diagnostic method [2]. 

Cytological examination of body fluids not only 
provides diagnostic information but also helps in 
disease staging, prognostication, and treatment 
planning, particularly in oncological settings. 
Malignant effusions are frequently associated with 
carcinomas of the lung, breast, ovary, 
gastrointestinal tract, and lymphomas [3]. Benign 
and inflammatory effusions, on the other hand, may 
arise due to tuberculosis, bacterial infections, 
congestive heart failure, and hepatic or renal 
diseases. The ability to differentiate benign from 
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malignant effusions is pivotal, and fluid cytology 
plays an essential role in this distinction [4]. 

Despite advancements in diagnostic imaging and 
molecular testing, fluid cytology continues to hold a 
central place in the diagnostic work-up of effusions, 
particularly in resource-constrained settings. Its 
advantages include easy sample collection, rapid 
processing, minimal patient discomfort, and 
relatively low cost [5]. Nevertheless, challenges 
such as low cellularity, degenerative changes, and 
difficulty in interpreting reactive mesothelial 
proliferations versus malignancy necessitate careful 
evaluation, often supplemented by ancillary 
techniques like cell block preparation and 
immunocytochemistry [6]. 

Several studies across different geographic regions 
have documented the diagnostic efficacy of fluid 
cytology, but variations exist based on population 
characteristics, disease prevalence, and laboratory 
practices. Evaluating the diagnostic yield and 
accuracy of fluid cytology in specific institutional 
settings thus becomes important to optimize its 
utility and establish local diagnostic standards [7,8]. 

In this context, the present study was conducted at 
Government Medical College and Hospital, Bettiah, 
West Champaran, Bihar, India, over a period from 
March 2021 to January 2022. It aimed to assess the 
diagnostic role of cytological examination of 
pleural, peritoneal, and pericardial fluids and to 
categorize the cytomorphological spectrum of 
effusion-related diseases encountered in a tertiary 
care setting. The findings are expected to highlight 
the continuing importance of fluid cytology as a 
reliable first-line diagnostic tool in evaluating 
effusions in the Bihar region. 

Methodology 

This prospective cross-sectional study was 
conducted in the Department of Pathology at 
Government Medical College and Hospital, Bettiah, 
West Champaran, Bihar, India from March 2021 to 
January 2022, with the aim to assess the diagnostic 
utility of fluid cytology in evaluating pleural, 
peritoneal, and pericardial effusions. 

Study Population: Patients of all age groups and 
both genders presenting with clinically or 
radiologically detected pleural, peritoneal, or 
pericardial effusions, and referred for cytological 
evaluation were included in the study. The selection 
was based on physician referral for diagnostic 
clarification of the underlying pathology. 

Inclusion Criteria: 

• Patients with clinically or radiologically 
confirmed effusions. 

• Adequate fluid samples available for 
cytological evaluation. 

• Patients providing informed written consent for 
sample use in the study. 

Exclusion Criteria: 

• Inadequate or insufficient samples for 
cytological assessment. 

• Hemorrhagic or clotted samples unsuitable for 
cytological interpretation. 

• Patients refusing consent or lost to follow-up 
before diagnostic conclusion. 

Sample Size: A total of 180 fluid samples were 
processed and analyzed during the study duration. 

Sample Collection and Processing: Pleural, 
peritoneal (ascitic), and pericardial fluid samples 
were collected aseptically using standard 
procedures. 

• Samples were immediately transported to the 
laboratory and processed without delay. 

• Smears were prepared from centrifuged 
deposits and stained using Papanicolaou and 
May-Grünwald-Giemsa (MGG) stains. 

• Special stains such as Ziehl-Neelsen stain were 
employed in suspected infectious cases, 
especially for tuberculosis. 

Cytological Evaluation: Smears were examined 
under light microscopy and categorized into the 
following diagnostic groups: 

• Benign (non-specific reactive effusions). 
• Inflammatory (infective including 

tuberculosis). 
• Suspicious for malignancy. 
• Malignant effusions. 

Cell block preparation was attempted wherever 
sufficient material was available to enhance 
diagnostic yield and to facilitate ancillary 
immunocytochemical studies when required. 

Correlation and Confirmatory Diagnosis: 
Whenever possible, cytological diagnoses were 
correlated with clinical history, radiological 
findings, biochemical analysis of fluids, and 
histopathological diagnosis from subsequent 
biopsies or surgical specimens. 

Outcome Measures: 

The main outcomes assessed were: 

• Diagnostic yield of fluid cytology. 
• Proportion of benign versus malignant 

effusions. 
• Cytomorphological patterns observed. 
• Diagnostic accuracy, sensitivity, specificity, 

positive predictive value (PPV), and negative 
predictive value (NPV) for detecting 
malignancy. 
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Statistical Analysis: Data were entered into 
Microsoft Excel and analyzed using SPSS version 
21.0. Descriptive statistics were used to summarize 
demographic and diagnostic data. Sensitivity, 
specificity, PPV, NPV, and diagnostic accuracy 
were calculated using standard formulas. Chi-square 
test was applied for analyzing categorical variables. 
A p-value of <0.05 was considered statistically 
significant. 

Results 

A total of 180 fluid samples were included in the 
study, comprising pleural, peritoneal, and 

pericardial fluids. The majority of the patients were 
females, and the most common age group affected 
was between 41 and 60 years. Pleural fluid samples 
formed the largest category followed by peritoneal 
and pericardial fluids. Cytological examination 
showed a predominance of benign and reactive 
effusions; however, a substantial proportion of 
malignant effusions were identified, predominantly 
adenocarcinomas. The sensitivity, specificity, and 
diagnostic accuracy of fluid cytology for detecting 
malignancy were high, confirming its role as a vital 
diagnostic tool.

Table 1: Demographic Profile of Study Participants 
Variable Category Number (n=180) Percentage (%) 
Gender Male 78 43.3% 

Female 102 56.7% 
Age Group 1–20 years 14 7.8% 

21–40 years 48 26.7% 
41–60 years 74 41.1% 
>60 years 44 24.4% 

Table 2: Distribution of Fluid Samples According to Site 
Type of Fluid Number (n=180) Percentage (%) 
Pleural Fluid 96 53.3% 
Peritoneal Fluid 68 37.8% 
Pericardial Fluid 16 8.9% 

Table 3: Distribution of Cytological Diagnosis 
Cytological Diagnosis Number (n=180) Percentage (%) 
Benign/Reactive Effusions 96 53.3% 
Malignant Effusions 64 35.6% 
Suspicious for Malignancy 8 4.4% 
Inflammatory Effusions 12 6.7% 

Table 4: Distribution of Malignant Cases 
Malignant Type Number (n=64) Percentage (%) 
Adenocarcinoma 50 78.1% 
Squamous Cell Carcinoma 6 9.4% 
Lymphoma 4 6.3% 
Other Malignancies 4 6.3% 

Table 5: Distribution of Cytological Diagnosis Based on Fluid Type 
Fluid Type Malignant (n) Benign (n) Inflammatory (n) Suspicious (n) 
Pleural Fluid 44 40 6 6 
Peritoneal Fluid 18 48 4 2 
Pericardial Fluid 2 8 2 0 

Table 6: Diagnostic Performance of Fluid Cytology 
Parameter Value (%) 
Sensitivity 90.6 
Specificity 95.8 
Positive Predictive Value 96.9 
Negative Predictive Value 87.5 
Diagnostic Accuracy 92.3 

Table 7: Distribution of Inflammatory Effusions 
Inflammatory Diagnosis Number (n=12) Percentage (%) 
Tubercular Effusions 8 66.7% 
Bacterial Infections 4 33.3% 
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Table 8: Cell Block Utilization 
Cell Block Preparation Number (n=180) Percentage (%) 
Performed 54 30.0% 
Not Performed 126 70.0% 

Table 9: Cytology-Histopathology Concordance 
Correlation Outcome Number (n=70) Percentage (%) 
Concordant 65 92.9% 
Discordant 5 7.1% 

Table 10: Site-wise Distribution of Adenocarcinoma Diagnoses 
Site Number (n=50) Percentage (%) 
Pleural Fluid 36 72.0% 
Peritoneal Fluid 12 24.0% 
Pericardial Fluid 2 4.0% 

Table 11: Adequacy of Fluid Samples 
Adequacy Number (n=180) Percentage (%) 
Adequate Samples 174 96.7% 
Inadequate Samples 6 3.3% 

Table 12: Interpretation Challenges 
Challenge Encountered Number (n=180) Percentage (%) 
Low Cellularity 18 10.0% 
Hemorrhagic Background 12 6.7% 
Thick Proteinaceous Fluid 8 4.4% 

 
Among 180 fluid samples analyzed, demographic 
characteristics are summarized in Table 1, with 
pleural fluids comprising the majority (Table 2). The 
distribution of cytological diagnoses is presented in 
Table 3, where benign and malignant effusions were 
predominant. Types of malignancy are detailed in 
Table 4, with adenocarcinoma being most frequent. 
Cytological findings based on fluid type are shown 
in Table 5. Diagnostic performance measures of 
fluid cytology are presented in Table 6, 
demonstrating high accuracy. Table 7 outlines the 
distribution of inflammatory effusions, and Table 8 
highlights the role of cell block preparation. 
Concordance between cytology and histopathology 
is shown in Table 9, and the site distribution of 
adenocarcinomas is detailed in Table 10. Sample 
adequacy (Table 11) was excellent, and 
interpretation challenges encountered are 
summarized in Table 12. 

Discussion 

The evaluation of serous fluid cytology plays a 
critical role in the diagnostic workup of patients 
presenting with effusions in the pleural, peritoneal, 
and pericardial cavities [9]. Fluid cytology serves 
not only as a rapid and minimally invasive tool but 
also provides essential information for clinical 
decision-making, particularly in distinguishing 
benign from malignant effusions. The present study 
evaluated the diagnostic utility of cytological 
examination of serous fluids and reaffirmed its vital 
role in a tertiary care setting [10]. 

In this study, pleural fluid samples accounted for the 
largest proportion, consistent with the clinical 

observation that pleural effusions are commonly 
encountered in hospital practice. A slight female 
predominance was noted among patients, and the 
maximum number of cases belonged to the 41–60 
years age group, aligning with trends reported in 
similar studies. Pleural and peritoneal effusions 
were most frequently associated with malignancies, 
while most pericardial effusions were benign, 
reflecting underlying epidemiological patterns 
[11,12]. 

Cytological analysis revealed that benign/reactive 
effusions comprised the majority, followed by 
malignant effusions. Among malignant effusions, 
adenocarcinoma was the most frequently diagnosed 
malignancy, particularly in pleural fluids, which is 
in concordance with the known high incidence of 
lung and breast adenocarcinomas presenting with 
pleural involvement. The diagnostic sensitivity, 
specificity, and overall accuracy of fluid cytology 
for detecting malignancy in this study were notably 
high, supporting its reliability as a first-line 
investigation [13,14]. 

The use of ancillary techniques such as cell block 
preparation improved diagnostic yield, especially in 
cases where initial smears were sparsely cellular or 
yielded suspicious findings. Cell blocks allowed 
better preservation of architectural patterns and 
facilitated the application of ancillary 
immunocytochemical stains in selected cases, thus 
enhancing diagnostic confidence [15]. 

A strong concordance was observed between 
cytological diagnoses and subsequent 
histopathological findings wherever available, 
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further validating the effectiveness of fluid cytology. 
Discordances were few and primarily attributed to 
sampling errors, interpretation difficulties in 
reactive mesothelial proliferations, or low cellularity 
samples. Interpretation challenges such as 
hemorrhagic backgrounds, low cellularity, and thick 
proteinaceous content were encountered but did not 
significantly compromise overall diagnostic 
outcomes [16,17,18]. 

Importantly, fluid cytology offered significant 
clinical advantages in terms of early diagnosis, 
reduced need for invasive procedures, lower patient 
discomfort, and cost-effectiveness. This is 
particularly relevant in resource-constrained settings 
like many regions of Bihar, where access to 
advanced diagnostic modalities may be limited [19]. 

While fluid cytology is immensely valuable, 
limitations such as false-negative results due to 
paucicellular samples, and difficulties in 
differentiating reactive mesothelial cells from 
malignancy, necessitate cautious interpretation and, 
where needed, correlation with clinical, 
radiological, and histological findings for accurate 
diagnosis [20]. 

Overall, the findings of this study emphasize that 
fluid cytology remains a cornerstone in the 
evaluation of effusions, with high diagnostic utility, 
especially when combined with ancillary techniques 
and multidisciplinary diagnostic correlation. 

Conclusion 

Fluid cytology remains a pivotal, minimally 
invasive diagnostic modality for evaluating serous 
cavity effusions. In this study, cytological 
examination demonstrated high diagnostic yield, 
sensitivity, specificity, and accuracy, particularly for 
the detection of malignant effusions. The integration 
of cell block techniques further enhanced diagnostic 
precision in challenging cases. Given its simplicity, 
cost-effectiveness, and rapid turnaround time, fluid 
cytology should continue to serve as an essential 
first-line investigation, especially in resource-
constrained tertiary care settings. Correlation with 
clinical and radiological findings remains critical to 
maximize diagnostic accuracy and ensure optimal 
patient management. 
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