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Abstract

Introduction: The effusion fluid analysis plays an important role in neoplastic conditions. The present study was
undertaken to highlight the frequency of malignant cells in various body fluid. Materials and Methods: This
observational study was performed for the period of one and half year. A total of 250 various type of body fluid samples
received during the study period in the Department of Pathology, Rajarajeshwari Medical College and Hospital,
Bengaluru, Karnataka were studied. Results: Most of the fluid samples belonged to males (59.20%) and the male to
female ratio was 1.45:1. The common age group of specimen received was 40 to 50 years (21.20%). Most of the
malignant lesions that is 53.85% and most of the suspicious of malignancy that is 66.67% were belonged to peritoneal
fluid. Conclusions: Pleural fluids were the most common type of fluid received for analysis. Most of the fluid samples
belonged to males. The frequency of malignancy in the population studies was 5.20% with adenocarcinoma being the

common malignant lesion.
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Introduction

Body fluid cytology is an important diagnostic test for
various malignant and benign conditions. Effusions can
be caused by inflammatory, infectious, and benign;
neoplastic or malignant; and primary or metastatic
diseases. Such conditions in effusions may often have
overlapping features and mimic one another both
cytomorphologically and  clinically, presenting
diagnostic challenges [1].

The cytologic examination of body fluids is of distinct
value in confirming or disapproving malignant
metastatic tumors to the cavities [2]. The main serosal
body cavity comprises pleural, peritoneal, pericardial,
synovial and cerebrospinal fluids. The fluid cavities are
lined by single layer of epithelium. Normally these
cavities contain minimal fluid that is required for
lubrication and protecting the underlying viscera. The
dynamics of fluid accumulation is governed by
starling's law, which states that fluid is accumulated
when there is a decrease in the plasma colloidal
pressure and increased capillary hydrostatic pressure.
An effusion results in imbalance between fluid
formation and removal [3].
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The cytological interpretation of individual cells that are
exfoliated into these fluids is of paramount importance
since they provide an insight into the diagnostic,
prognostic and therapeutic aspect of various
pathological processes in the body [4-6]. A high
sensitivity and specificity of a cytological diagnosis of
body fluids is presumably because the cell population
present in the fluid sediment provides a more
representative sample of a much larger surface area than
that obtained by needle biopsy [7,8].

Cytological examination of these fluids helps in
diagnosing of both non neoplastic and neoplastic
conditions. Most important is the recognition of a
malignant pathology. But many other conditions such as
inflammatory diseases, parasitic infestations, bacteria,
fungi and viruses can also be identified [9]. Cytological
evaluation of fluids is a relatively simple, rapid,
inexpensive and less invasive tool having a high
accuracy with low incidence of false positive diagnosis
[10].

The purpose of present study is to evaluate the
significance of fluid cytology for various pathological
condition for malignancy in a tertiary care hospital and
other pathological condition. Cytological study of body
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fluid is a complete diagnostic modality. First, it assists
the clinician in formulating and pointing out the
etiology of effusion and list of differential diagnoses,
Secondly it allows one to follow the results of therapy
and prognosis [11].

Need of Study: Study was undertaken as to date there
is paucity of studies in literature on cytological study of
body fluids and to date, no such study was undertaken
in this institute. Most of the previous studies considered
on or two type of fluid, this study comprises most
common types of effusion collectively. Such study was
lacking in this region.

Reason to publish: The findings prompted us to
highlight the importance of study of body fluids for
malignant cell and add information to the existing
knowledge.

Materials and Methods

The present study was conducted in the Department of
Pathology, Rajarajeshwari Medical College and
Hospital, Bengaluru, Karnataka from November 2016
to April 2018.

Study design- The study design was a hospital based
observational study.

Study period- The study was conducted for the period
of one and half year from November 2016 to April
2018.

Source of data- All the body fluid samples received
during the study period in the Department of Pathology,
Rajarajeshwari  Medical College and Hospital
Bengaluru, Karnataka were studied.

Sample size- A total of 250 samples ware included in
the study.

Sampling technique- Based on the previous three years
hospital statistics that is, the average number fluid
specimen received during past three years. The
minimum sample size was determined as 100.

However, during the study period that is, from
November 2016 to April 2018 a total of 250 sample
fluids of various types were received. Hence a total of
250 sample fluids ware studied.

Selection Criteria

Inclusion criteria- All effusion sample of pleural,
peritoneal, pericardial cavities, CSF, Sputm, Synovial
fluids. During the study period. Samples received from
either sex of any age group.

Original Research Article
Exclusion criteria- Samples received from those
patients who were already on treatment.

Ethical clearance- Prior to the commencement, the
study was approved by the Ethical and Research
Committee, Rajarajeshwari Medical College and
Hospital Bengaluru, Karnataka.

Procedure- After receiving the fluid sample, details
like type of fluid, clinical diagnosis, age and gender of
the patient were noted and. Immediately the sample was
centrifuged and the sediment smear were made. Cell
blocks were made when feasible. Sediment smear were
stained by Leishman stain, H&E and pap stain.

Cell blocks were processed for H&E stain. Gross
description of fluid including volume, colour, turbidity,
were noted and fluid was taken up for processing.

Cell count of the fluid was done in improved Naeubaur
chamber. Direct smears and cytospin smears were
prepared and stained with Haematoxylin and Eosin, and
Leishman stain. Pap stain was done in case of presence
of atypical cells. 100 cells were counted and differential
count was expressed in percentage. Cytomorphology of
the cells was studied and documented paying attention
to cellular arrangement, cytoplasmic features and
nuclear characteristics.

Study variables
The following variables were studied.

e Age and gender distribution pattern

Type of fluid

Clinical diagnosis

e Appearance of fluid

Predominant cell type

Cellular arrangement

Malignant cells

Final diagnosis

Statistical Analysis- The data obtained was coded and
entered into Microsoft Excel Worksheet. The data was
analysed using statistical software SPSS Version 20.0.

The categorical data was expressed as rates, ratios and
proportions and continuous data was expressed as mean
+ standard deviation (SD).

Results-A total of 250 cases of serous effusions were
examined cytoligically which included pleural,
peritoneal, pericardial, synovial and CSF.
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Results
Table-1: Distribution of Patients according to the gender.
Gender Distribution (n = 250)
Number Percentage
Male 148 59.20
Female 102 40.80
Total 250 100.00

In the present study most of the fluid samples belonged to males (59.20%) and 40.8% of the samples belonged to
females. The male to female ratio was 1.45:1.

Table-2: Distribution of Patients according to the age and fluid type.

Age Group CSF Pericardial Peritoneal Pleural Synovial
(Years) No. % No. % No. % No. % No. %
1 or Less 31 57.41 0 0.00 3 3.85 0 0.00 0 0.00
2t0 18 9 16.67 0 0.00 0 0.00 6 5.77 2 15.38
19 to 30 3 5.56 0 0.00 7 8.97 29 27.88 1 7.69
31 to 40 4 7.41 0 0.00 10 12.82 13 12.50 2 15.38
41 to 50 4 7.41 1 100.00 23 29.49 23 22.12 2 15.38
51 to 60 0 0.00 0 0.00 22 28.21 11 10.58 4 30.77
61 to 70 0 0.00 0 0.00 12 15.38 16 15.38 1 7.69
71 to 80 1 1.85 0 0.00 1 1.28 5 4.81 1 7.69
81 t0 90 2 3.70 0 0.00 0 0.00 1 0.96 0 0.00
Total 54 21.60 1 0.40 78 31.20 104 41.60 13 5.20

In this study CSF was the common type of fluid referred for analysis in those specimens which belonged to age < 1 year.
One sample of pericardial fluid was received which belonged to 41 to 50 years age group. Most Peritoneal fluid were
referred from the patients who were aged between 41 to 50 years whereas pleural fluid in between 19 to 30 years. Most
Synovial fluid were referred in patients who were aged 51 to 60 years (30.77%).

Table-3: Distribution of Patients according to the type of fluid and type of lesion.

Benign Suspicious of malignancy Malgnant

Type of fluid No. % No. % No. %
CSF 54 23.08 0 0.00 0 0.00
Pericardial 1 0.43 0 0.00 0 0.00
Peritoneal 69 29.49 2 66.67 7 53.85
Pleural 97 41.45 1 33.33 6 46.15
Synovial 13 5.56 0 0.00 0 0.00
Total 234 93.60 3 1.20 13 5.20

According to this study 41.45% of the benign lesions belonged to pleural fluid while 53.85% of the malignant lesions and
66.67% of the lesions suspected to be malignant were belonged to peritoneal fluid.
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Table-4: Distribution of patients according to the predominant cell type in fluid.

Distribution (n = 250)
Predominant cell type Number Percentage

Lymphocytes 172 68.80
Neutrophils 42 16.80

Mesothelial cells 10 4.00

Atypical cells 8 3.20

No predominant cell type 18 7.20
Total 250 100.00

In this study majority of the fluids (68.8%) had lymphocytes as a predominant cell type followed by neutrophils (16.8%).
Smears showing predominance of lymphocytes point towards benign lesions whereas predominance of neutrophils in
sheets and clusters point towards acute inflammatory process.

Table-5: Distribution of patients according to the malignant lesions.

Malignant lesions Distribution (n =13)
Number Percentage
Adenocarcinoma 5 38.46
Malignant Primary Ca ovary 4 30.77
Malignant Primary Breast Ca 2 15.38
Ca of unknown origin 2 15.38
Total 13 100.00

In this study adenocarcinoma was the common diagnosis noted in 38.46% of the patients with malignant lesions. The
other lesions are as shown in table no. 05

Discussion

Main body fluids like pleural, peritoneal, pericardial, cerebrospinal fluid (CSF) and synovial fluid are normally present
within respective body cavities in minimal quantities with their constituents in specific proportions. These fluids during a
disease process undergo qualitative and quantitative changes [6,8,12]. Cytological examination of body fluid is of distinct
value in confirming or disapproving malignant metastatic tumors to the cavities. Since mesothelial and synovial tumors
are rare, this method is useful to detect metastatic malignant cells to the body cavities. The method is more of prognostic
value rather than for the early detection or prevention of further tumor growth [2].

Cytological examination of these fluids helps in diagnosing of both non-neoplastic and neoplastic conditions. Most
important is the recognition of a malignant pathology. But many other conditions such as inflammatory diseases,
parasitic infestations, bacteria, fungi and viruses can also be identified [9]. The advantages of this method are that it is a
relatively simple, rapid, inexpensive and less invasive tool having a high accuracy with low incidence of false positive
diagnosis [10]. The present study was an attempt to highlight the frequency of malignant cells in various body fluids.

This observational study was undertaken for the period of one and half year. A total of 250 various types of body fluid
samples received in the Department of Pathology, Rajarajeshwari Medical College and Hospital, Bengaluru, Karnataka
were studied for the presence of malignant cells.

In the present study most of the fluid samples belonged to males (59.20%) and 40.8% of the samples belonged to
females. The male to female ratio was 1.45:1 suggesting male preponderance. These findings were comparable with a
similar study by Mahajan S. et al [13] (2017) from Moradabad, India where 58.66% of the sample belonged to males
which was sharply in agreement with the present study. Another study by Shobha SN et al [14]. (2017) from Mandya,
Karnataka also reported male preponderance with 62% of the males. The sex distribution pattern observed in the present
study was similar to the studies by Mahajan S. et al. [13], Shobha SN et al. [14]. In contrast to the observations to the
present study, a study by Khatib WM et al [15] reported almost equal incidence with males 208 (50.24%) cases being
slightly more than female 206 (49.75%) cases.

Pathology Update: Tropical Journal of Pathology & Microbiology Available online at: www.medresearch.in 46 | P a g e



January, 2019/ Vol 5/ Issue 1 Print ISSN: 2456-9887, Online ISSN: 2456-1487

Original Research Article
In this study the specimens collected belonged right from newborn to individuals as old as 90 years. Based on the
decades, the common age group of specimen received was 40 to 50 years (21.20%) followed by 19 to 30 year (16%).
However, 20.4% of the specimen belonged to paediatric age group and 16% of the specimens were received from elderly
individuals. The mean age was 38.51 £ 22.49 years. The mean age of the study population suggests that most of the
specimens belonged to middle aged individuals and children.

The mean age observed in the present study was comparable with a recent study by Khatib WM et al [15] who reported
that, majority of the cases were in 40-50 age group with mean age of presentation being 46.6 years. Our study was also in
concordance with studies done by Sulbha et al [12], Joshi et al [4] and Pradhan et al [16]. In contrast to these
observations, Shobha SN et al [14] reported that, though, maximum number of samples was in the age group of 51-60
Years. Least number of samples was in age group 1-10 Years suggesting less number of children are affected compared
to older ones while in the present study most of the samples belonged to elderly (age 60 years; 16%) and children (age 18
years 20.4%).

In the present study with regard to clinical characteristics, there was wide variation in the clinical diagnosis. However,
the common clinical diagnosis was tuberculosis (18.80%) followed by liver disease (16%) and pneumonia (13.20%). The
clinical diagnosis noted in the present study slightly differed from a study by Deshpande AK. et al [2] from Hyderabad
where, authors encounter 12 cases (8%) of tuberculous effusions, 8 (66.6%) from pleural and 4(33.33%) from peritoneal
cavities.

In the present study, most of the specimens received were pleural fluids (41.6%) being the common type followed by
peritoneal fluid (31.20%), CSF (21.60%). Few samples of Synovial (5.20%) and, pericardial fluid (0.40%) were received.
In a study by Sharma M. et al [6] from Jammu, pleural fluid was received in 45.6% of the patient a finding consistent
with the present study. Ayyagari Sudha et al [17] in a study from Hyderabad received pleural specimen fluid 49%
followed by peritoneal fluid 41.39 % ,which is similar to our observations. In contrast to these observations, a study by
Gupta R. et al [18] (2016) who reported that, peritoneal fluid was the commonest fluid received for evaluation in their
study (49.7%). Another study by Sulbha VS et al [12] also reported that, peritoneal fluid was the commonest fluid
received for the analysis (45.1 %). Similarly, Khatib WM et al [15] reported peritoneal fluid was the most frequently
encountered effusion with 189 (45.65%) cases followed by pleural fluid with 138 (33.34%) cases. The disparity observed
between the frequency of type fluid in the present study and other studies may be attributed to the common clinical
diagnosis of tuberculosis and pneumonia in the present study and varied sample size as well as selection criterion in the
different studies.

Further, pleural fluid was almost common fluid referred among males (42.57%) and females (40.20%). But, CSF was the
common type of fluid referred for analysis in those specimens which belonged to age <1 year. One sample of pericardial
fluid was received which belonged to 41 to 50 years age group. Peritoneal fluid was the most common fluid referred from
the patients who were aged between 41 to 50 years whereas pleural fluid in the age group of 19 to 30 years. Synovial
fluid was referred in patients who were aged 50 to 60 years (30.77%). These findings were in agreement with the study of
Khatib WM et al [15] who reported that, across both sexes, pleural fluid was the most common fluid to be tapped
followed by peritoneal fluid. Another study by Sharma M. et al [6] from Jammu also reported that, pleural fluid was the
most common fluid to be referred for the evaluation.

In the present study with regard to fluid characteristics, most of the fluid specimen (26%) of had straw colour, majority of
the fluids (60.8%) had lymphocytes as a predominant cell type followed by neutrophils (16.8%) and majority of the
patients had single cellular arrangement in fluid. However these findings cannot be compared with other studies due to
lack of similar data in the literature. Neutrophils in clusters and sheet admixed with mesothelial cell and degenerating
cells point towards acute inflammatory process. Recognizing inflammation is important for early treatment. Sometimes
the presence of overwhelming population of neutrophils masking the other atypical cells may lead to suspicious diagnosis
in benign conditions also.

In this study majority of the fluid specimens that is 93.6% of the specimens were diagnosed as benign lesions while
diagnosis of malignant lesions was noted in 5.2% of the fluid specimens and 1.2% of the fluid specimens were diagnosed
as suspicious of malignancy. Hence the frequency of malignancy in this study was 5.20%. The rate of malignancy
observed in the present study is to similar study by Gupta R. et al [18] also reported 10 neoplastic lesions out of 185 fluid
samples studied. Khatib WM et al [15] who reported that, 7.48% of the cases were malignant in their study which was
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slightly high compared to the present study. Samar A. et al [10] reported rate of malignancy as 10.9% which was very
high compared to the present study. Sharma M. et al [6] (reported rate of malignancy as 5.4% which was consistent with
the present study. Kol PC et al [19] of 180 cases, showed malignant effusions in 30 (16.66%) cases which was very high
compared to the present study. Sulbha VS.et al [12] reported 04 neoplastic lesions out of 174 cases studied that is, 2.29%
which was very low compared to the present study.

Table-6: Comparison of our study results with similar studies.

Author Year Malignant lesions Benign lesion Suspicious of
(%) malignancy (%)
Kol PCetal. [19] 2016 16.66% 77.77% 5.50%
Gupta R. et al. [18] 2016 5.40% 94.59% -
Khatib WM et al. [15] 2016 7.48% 83.09% -

El Sheikh SA. et al. [10] 2012 10.90% 89.10% -
Sharma M. et al. [6] 2017 5.40% 90.40% 4.20%
Sulbha YS.et al. [12] 2015 2.59% 97.40% -

Present study 2018 5.20% 93.60% 1.20%

In this study adenocarcinoma was the common diagnosis noted in five fluid specimens out of 13 that is, 38.46% of the
patients with malignant lesions. The next common lesion was malignancy with primary carcinoma ovary in 4 fluid
specimens out of 13 (30.77%) followed by malignancy with primary carcinoma of breast with metastasis and Ca of
unknown origin that 2 each out of 13 fluid specimen (15.38%). Hence adenocarcinoma was the common malignant
lesion. Adenocarcinoma was the commonest type of malignancy in the study by Shulbha VS et al [12]. Jha R et al [20] in
their study found that adenocarcinoma as most common malignancy. Sears and Hajdu [21] in their study also showed
similar findings. Another study by Mahajan S. et al [13] out of all 15 positive cases of malignancy maximum number
(n=12) of cases are found to be adenocarcinoma of lung which was high compared to the present study. However in the
present study out of five adenocarcinomas, one sample was diagnosed as adenocarcinoma of lung.

In the present study, the rate of malignancy was high in females (69.23%) and it was common in the age group of 61 to
70 years (38.46%). In contrast to these observations, EI-Sheikh SA et al [10] (2012) reported significantly higher number

of malignant lesions in males (52.6% vs 47.4%; p=0.04) than females.

Table-7: Comparison of male to female ratio in malignancy.

Author Year Male to female ratio
El-Sheikh SA etal 10 2012 1.1: 1
Present study 2018 1:2.25

In the present study out of 13 malignant lesions, maximum malignant lesions were noted in peritoneal fluid samples
(53.85%) followed by pleural fluid samples (46.15%). While no malignant lesions were diagnosed in CSF, Pericardial
and synovial fluid samples. These findings are in agreement with the study of Sharma M. et al [6] and Kol PC et al [19].
In another study by Khatib WM et al [15], majority of the malignancies were found in the peritoneal fluid which was
consistent with the present study. Other studies by Sulbha VS et al [12] and Wong JW et al [22] also found that pleural
fluid showed highest proportion of positivity for malignant cells. On the contrary, earlier, Wong JW et al [22], pleural
fluid was found to have the highest positivity for malignant cells amongst all fluid.

Overall, the present study showed that, fluid cytology is very useful in classifying benign conditions, further it plays a
very useful role in rapid diagnosis of malignant effusions. Fluid cytology although not a substitute for conventional
histopathology but as complementary to it and is useful in categorizing benign conditions as well as in the diagnosis of
malignant conditions. The frequency of malignancy in the population studies was 5.20% with adenocarcinoma being the
common malignant lesion. Maximum malignant lesions were noted in peritoneal fluid samples followed by pleural fluid
samples while no malignant lesions were diagnosed in CSF, pericardial and synovial fluid samples. Furthermore, the rate
of malignancy was high in females and is common in the-age group of 61 to 70 years.
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However these findings cannot be generalized and need further validation due to potential limitations of this study viz.
single centre study involving relatively smaller sample size. Hence further multicentric studies involving large sample

size may provide the true facts about the malignant lesions diagnosed during the fluid analysis.

Photograph-1: Conventional smear: 100x
(Oil immersion): Maligant cells in peritioneal fluid

T =
-

Photograph-2: Conventional smear: 40x: Maligant cells in acinar pattern
having intracellular mucin vacuoles, background shows inflammatory cells, Perioneal effusion

Conclusion

Based on the findings of this study it may be concluded
that, pleural fluids was the most common type of fluid
received for analysis. Most' of the fluid samples
belonged to males. The frequency of malignancy in the
population studies was 5.20% with adenocarcinoma
being the common malignant lesion.

Maximum malignant lesions were noted in peritoneal
fluid samples followed by pleural fluid samples while
no malignancy was diagnosed in CSF, pericardial and
synovial fluid samples. Furthermore, the rate of
malignancy was high in females and is common in the
age group of 61 to 70 years. Thus, fluid cytology is an
important diagnostic tool and can be applied as first line
diagnostic procedure as it is simple, relatively painless,
cost effective less time consuming and gives quick
results. Fluid cytology is useful complementary
diagnosis for categorizing benign as well as malignant
conditions.
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