Original / Research Articles

Cytological Study of Malignant Neoplasms in Pleural,
Peritoneal and Pericardial Effusions
Prashant V. Kumavat*, Unnati D. Rathod*, Medha P. Kulkarni**, Kalpana R.
Sulhyan***
Abstract
Background: Effusion fluid analysis plays an important role in neoplastic
conditions.
Aim: To study the incidence of neoplastic effusions.
Objectives: To study the gross and microscopic features of neoplastic effusions.
To study the pattern of effusions in various neoplastic conditions.
Result: Out of 550, 315 were pleural effusions, 234 peritoneal and one was
pericardial. Out of total 315 cases of pleural effusions, 297 were non neoplastic and
18 were neoplastic effusion. Out of total 234 peritoneal effusions 214 were non
neoplastic and 20 neoplastic. Commonest malignancy in pleural and peritoneal fluid
was adenocarcinoma. The commonest malignancy in pleural effusion was
adenocarcinoma with 13 cases (72.22 %). Of these, lung was primary in 11/13 cases.
The commonest malignancy metastasising to peritoneal cavity was adenocarcinoma
with 17 cases (85 %), of these, 7 were ovarian.
Conclusion: Adenocarcinoma was the commonest malignancy in both pleural and
peritoneal effusion (30 cases).
Introduction
ffusion fluid analysis helps the
clinicians to formulate a list of
differential diagnosis and also to follow the
result of therapy. The differentiation of
transudates and exudates is the first step
in the analysis of effusions as it often gives
an indication of the underlying
pathophysiological process, the
differential diagnosis and the need for
further investigation.
By far, the most important goal of body
fluid cytology is the detection of malignant
cells.
Material and Methods
A prospective study of 550 cases was
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carried out for a period of two years from
July 2007 to July 2009 in our hospital.
Relevant clinical information regarding
age, sex, symptoms and accompanying
signs was obtained.
The fluid was taken to produce
uniform suspension of cells and the
sample was centrifuged at 2000 resolution
per minute (rpm) for five minutes. The
supernatant was discarded. Wet film was
prepared by placing one drop of sediment
and a drop of toluidine blue on a slide,
mixing them and putting a cover slip. Wet
film was observed under the microscope
for identification of cell morphology.
The remaining sediment was
transferred with the help of pipette to three
glass slides and spread evenly and quickly.
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One was air dried and stained with
Giemsa. The other two were fixed
immediately in 95% alcohol and then
stained with Haematoxylin and Eosin (H
and E) and Papanicolaou stains (Pap). For
haemorrhagic fluids, glacial acetic acid
was used as a haemolysing agent and then
these were processed. For cell count, a
drop of fluid was mixed with a drop of
toluidine blue and the cells were counted
in improved Neubauer counting chamber.
All cases were analysed for protein, sugar,
cytology and microbiological study.
Result
550 cases were studied. The age range
in our study was 01-89 years. Out of 550
cases, 381 were males and 169 were
females. Pleural effusion was the
commonest fluid type (315 / 550) with
225/315 males (71.43%) and 90/315
females (28.57%).
Out of total 315 cases of pleural
effusion, 240 were non neoplastic
exudates, 57 were non neoplastic
transudates and 18 cases were neoplastic
effusions, all being exudates.
The commonest malignancy in pleural
effusion was adenocarcinoma with 13
cases (72.22%) [Table 1]. Of these, lung
Table 1: Distribution of malignant peritoneal effusion
according to type of malignancy

Table 2 : Primary sites in Pleural effusion malignancy.
Sr no

Primary site

No. of
cases

Percentage

1

Lung

11

61.11

2

Lymphoreticular

3

16.67

3

Unknown primary

2

11.11

4

Follicular lesion

1

5.56

5

SCC

1

5.56

Total cases

18

100

Out of 234 cases of peritoneal fluids,
175 were non neoplastic transudates, 39
were non neoplastic exudates while 20
were malignant effusions with 17 exudates
and 3 transudates.
The commonest malignancy
metastasising to peritoneal cavity was
adenocarcinoma with 17 cases (85 %) [Table
3]. Of these, 7 were ovarian, 4 from
Table 3: Distribution of malignant peritoneal effusion
according to type of malignancy
Sr. No Type of malignancy

No. of
cases

Percentage

1

Adenocarcinoma

17

85

2

Non Hodgkin Lymphoma

2

10

3

Renal cell carcinoma

1

5

Total

20

100

gastrointestinal tract, 3 from liver, 2
unknown primaries and 1 from cervix [Table
4].
Table 4 : Primary sites in Peritoneal effusion
malignancy
Sr No. Primary site

No. of
cases

Percentage

1

Ovary

7

35

Sr. No. Type of malignancy

No. of
cases

Percentage

2

GIT

4

20

3

Lymphoreticular

2

10

1

Adenocarcinoma

13

72.22

4

Liver

3

15

3

2

Non Hodgkin Lymphoma

16.67

5

Renal

1

5

3

Squamous cell carcinoma 1

5.56

6

Cervix

1

5

5

Follicular lesion

5.56

Total

1
18

100

was primary in 11/13 cases (84.62%), 3
cases from lymphoreticular, 2 were
unknown primaries, 1 from follicular and
1 from Squamous cell carcinoma [Table 2].
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7

Unknown

2

10

Total cases

20

100

Discussion
The relative ease of pleural and
peritoneal fluid aspiration, analysis and
cytological examination has kept alive the
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search for a test to unequivocally
differentiate the various causes of
effusion. The cytological examination of
effusion is a complete diagnostic modality
which aims at pointing out the aetiology of
effusions. The diagnostic performance of
the cytological study of fluid may be
attributable to the fact that the cell
population present is representative of a
much larger surface area than that
obtained by needle biopsy.1, 2
Mechanism of formation of abnormal
amount of fluid in a body cavity can be
explained by 'Starlings Law' which states
that fluid are accumulated when there is a
decrease in the plasma colloidal pressure
and increased capillary hydrostatic
pressure.3
Characteristics of transudates and
exudates are as shown below.
Gross Appearance
Protein
Specific gravity
Lactic
dehydrogenase
Cells

Transudate
Clear
< 3 gm/100 ml
< 1014
< 200 units

Exudate
Turbid
> 3 gm/100 ml
> 1014
> 200 units

Usually low

Usually high

However it is not always possible to
characterise a fluid into an exudate or
transudate. This provides only a general
guideline for possible underlying
aetiology. Hence fluid protein is used as a
basis to distinguish between exudates
from transudates. In our study fluid with
protein more than three gm % was taken
as exudate and less than three gm% as
transudate.
In our study, pleural fluid was the
commonest fluid 315/ 550 (57.27%) Out
of 315, 297 were non neoplastic with 240
exudates and 57 transudates.
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Out of total 550 fluids, 92 were sent
specifically for detection of malignant
cells. Of these, 38 had positive cytological
evidence of malignancy (41.30%
positivity), 20 cases being peritoneal
effusions and 18 cases pleural effusions.
Table 5 : Percentage positivity for malignant cells in
effusions.
Sears

Cardo-

Monte Thapar M Foot

Our

Hajdu[4]
%
41

zoL[5]
%
32

SA[6]
%
21.8

study
%
41.3

et al[7]
%
63.8

NC[8]
%
30.1

The percent positivity for malignant
cells in serous effusions as reported in
literature ranges from 41 - 96% with
average of 41.3% which is shown in our
study (Table 5).
A single variable which strongly
predicts malignancy is bloody fluid. We
came across 24 cases (63.16%) of
malignant haemorrhagic effusions. Also
majority effusions with malignancy were
massive i.e. > 500 ml. Assi et al,9 have
reported all malignant effusions as
exudates while we found exudate in 35/38
cases (92.11 %).
As shown in Table 1 and 2 most
common malignancies metastasising to
pleural cavity was adenocarcinoma
comprising of 72.22% of the total cases
followed by lymphoma. Monte SA (78%)
and Light RW 1 0 also had shown
adenocarcinoma to be the most common
malignancy metastasising to pleural cavity
as we have found.
Of the 18 cases of malignant pleural
effusion 13 had adenocarcinoma, 3 had
lymphoma, 1 was squamous cell
carcinoma and 1 was follicular carcinoma.
The youngest patient was eight years old
and had lymphoma while the oldest was 73
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years old and had lung adenocarcinoma.
As shown in Table 1 and 2 the most
common primary malignancy
metastasising to pleural cavity was
adenocarcinoma of lung accounting for
61.67% of the total cases. Monte EA
(66.66%) has reported the same. The
incidence of adenocarcinoma lung with
pleural involvement is more than that of
squamous cell carcinoma. This could be
explained by the usual peripheral location
of glandular and poorly differentiated
tumours and their greater chance of
shedding in the pleural cavity than that in
squamous cell carcinoma, which grows
closer to the hilum and the mediastinum.
The result of present study confirms
that lung cancers are the most frequent
cause of malignant pleural effusion in both
males and females i.e. 8 out of 12 males
and 3 out of 6 females had lung
adenocarcinoma. The average age for lung
adenocarcinoma was 59 years. Average
age studied by Sears Hajdu for lung
adenocarcinoma was 57 years.
In adenocarcinoma of round to oval
cells with pleomorphic vesicular nuclei,
focally prominent nucleoli and scant
amount of eosinophilic cytoplasm
arranged in three dimensional clusters
were seen (Fig. 1). In 2 cases acinar pattern

was noted and in 1 case intracytoplasmic
vacuoles were identified.
There were 3 patients with
lymphoreticular neoplasm. The average
age was 38 years. This was the second
most common malignancy in our study.
Sears Hajdu also reported lymphoreticular
as second most common malignancy.
Cytologically fluids showed numerous
scattered neoplastic lymphoid cells (Fig.
2).

Fig. 2: Pleural fluid - Non Hodgkin's lymphoma
(H and E, x 400)

We found 1 case of squamous cell
carcinoma of the lung metastasising to the
pleural cavity. The patient was middle
aged male. The smears were moderately
cellular having sheets of neoplastic
squamous cells and many bizarre and
multinucleated giant cells were found (Fig.
3).

Fig. 3: Pleural fluid showing squamous cell
carcinoma (H and E, x 400)

Fig. 1: Pleural fluid showing adenocarcinoma cells
arranged in three dimensional clusters (Pap, x 400)
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We received 1 case of follicular lesion,
who was 65 years old female, cytology
smears revealed thyroid follicles of varying
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sizes were noted with nuclear atypia.
As shown in Table 3 and 4 the most
common malignancy metastasising to
peritoneal cavity was adenocarcinoma.
Sears Hajdu (82%) and Monte SA (86%)
also reported the same.
The youngest patient was 40 years old
and had ovarian adenocarcinoma while
the oldest patient was 70 years old and
had lymphoma. Of the 20 cases of
malignant peritoneal effusion 17 had
adenocarcinoma, 2 had lymphoma, and 1
was renal cell carcinoma.
The most common primary site of
adenocarcinoma metastasising to
peritoneal cavity was ovary followed by GIT
accounting for 35% and 20% of cases
respectively. The findings of Sears Hajdu,
Monte SA, Dibinoto LF11 are also in
keeping with ours. 7 of these patients had
ovarian adenocarcinoma, 6 had mucinous
adenocarcinoma and 1 had serous
adenocarcinoma. Average age was 52
years. Average age of Sears Hajdu for
ovarian adenocarcinoma was 57 years.
The average age of 4 patients with
adenocarcinoma of the colon was 49 years.
Average age of Sears Hajdu for colonic
adenocarcinoma was 61 years. Of this 4
colon adenocarcinoma 2 were female and 2
were male.
Smears from adenocarcinoma of ovary
and GIT were moderately cell rich with
clusters of round to oval cells having
pleomorphic vesicular nuclei, focally
prominent nucleoli and scant amount of
eosinophilic cytoplasm arranged in acinar
pattern. Some of the cases showed
binucleate and multinucleate giant cells. 4
cases of ovary and 2 cases of colon showed
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intracytoplasmic vacuoles and signet ring
cells (Fig. 4).

Fig. 4: Ascitic fluid showing adenocarcinoma cells
arranged in acinar pattern and intracytoplasmic
vacuole (H and E, x 400), Inset (H and E, x 400)

There were 2 patients with
lymphoreticular neoplasms. The average
age was 70 years and both were males.
Effusions in both cases were slightly blood
tinged. Smears were cellular with sheets of
discrete neoplastic lymphoid cells.
We found a case of renal cell carcinoma
which was 60 year old male and tumour
cells were characterised by abundant
foamy cytoplasm.
In our study, the primary site was
unknown in 2 (11.11%) patients with
malignant pleural effusion and 1 (5%)
patients with malignant peritoneal
effusion. The overall rate for such patients
was 13.61%. Luse and Regan found an
overall rate of 15%.12
Conclusion
Pleural effusions (315/550)
outnumbered peritoneal fluids (234/550).
Of these, 297 were non neoplastic and 18
were neoplastic. 38/ 550 were neoplastic
effusions and adenocarcinoma was the
commonest malignancy in both pleural
and peritoneal fluids with 30 cases.
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Prophylaxis for infective endocarditis: let's end the debate
Despite continued progress in the diagnosis and treatment of infective endocarditis, in-hospital
mortality associated with this disease remains at about 20%, essentially unchanged for the past two
decades.
Since 2002, the policy for antibiotic prophylaxis against infective endocarditis has changed
substantially in favour of restricted indications, with two different strategies: that in the UK, where
the 2008 guidelines from the National Institute of Health and Clinical Excellence (NICE)
recommended that antibiotic prophylaxis be abandoned in any patient for any procedure; and the
strategy adopted elsewhere (and endorsed by guidelines from the American College of Cardiology,
American Heart Association [AHA], and European Society of Cardiology [ESC], in which antibiotic
prophylaxis is to be reserved for individuals with valve disease at high risk of infective endocarditis
(i.e., with a prosthetic valve, history of infective endocarditis, or cyanotic congenital heart disease)
who undergo an orodental procedure with a high risk of bacteraemia.
Since 2008, all studies that have analysed the changes in infective endocarditis epidemiology after
guidelines partly or totally restricted the indications for antibiotic prophylaxis showed no increased
incidence of infective endocarditis, including the subgroup caused by oral streptococci.
Concomitantly, the investigators noted a decrease in the use of antibiotic prophylaxis of almost 90%.
Dayer and colleagues estimate that 277 prescriptions of antibiotic prophylaxis would be needed to
prevent one case of infective endocarditis (which is far greater than previous estimates) is based on
the hypothesis that the number of invasive dental procedures done in patients at risk of infective
endocarditishas remained stable since 2008.
Dayer and colleagues should be commended for their meticulous analysis of epidemiological data,
and for their caution in not jumping to conclusions about the causality of the link between cessation
of antibiotic prophylaxis and subsequent increased incidence of infective endocarditis. However,
their results could introduce confusion in patients' and doctors' minds both in the UK and elsewhere.
Xavier Duval, Bruno Hoen, The Lancet, 2015, Vol 385, 1164-1165
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