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ABSTRACT

Background: The serous cavities are lined by a single layer of
flat mesothelial cells called the serosa. Normally these cavities
are collapsed and contain only a small amount of fluid, enough
to lubricate the adjacent surfaces. Cytological examination of
serous fluid is of paramount importance. It reveals information
about inflammatory conditions of serous membrane, infection
by bacteria, fungi, virus and presence of malignant cells.
Differentiation of population of reactive mesothelial cells from
those of malignant cells remains a diagnostic challenge in
conventional cytological smear. To overcome this challenge,
cell block technique along with immunocytochemistry gives a
better histoarchitectural pattern and support immensely for
categorising the effusion to be reactive or malignant.

Aims and Objectives: To evaluate utility of cell block
technique in effusion fluid (pleural and peritoneal) using limited
immunohistochemistry markers for differentiating between
reactive mesothelial and malignant mesothelial cells.

Materials and Methods: The present study was carried out in
Department of Pathology at M.K.C.G MCH, Berhampur,
Odisha over a time period from July 2016- July 2018. A total of
90 cases were evaluated. The fluids were stained with routine
cytological stains. Cases on evaluation of cytomorphology if
suspicious for malignancy, cell block was prepared. Cell block
were stained both for routine hematoxylin and eosin and
immunohistochemistry with EMA (Epithelial marker antigen) for
epithelial cells and Calretinin for mesothelial cells.

Results: A total of 90 cases were evaluated cytologically. 40
cases showed benign features and 24 cases showed
malignant features on cytomorphology alone. 26 cases were

INTRODUCTION

The serous cavities are lined by a single layer of flat mesothelial
cells called serosa. Normally these cavities are collapsed and
contain only a small amount of fluid, enough to lubricate the
adjacent surfaces.! Diagnostic cytology is based on two
approaches. Exfoliative and non-exfoliative.2 Apart from the finding
of cancer cells, cytological examination of pleural, peritoneal and
pericardial effusion also reveals information about inflammatory
conditions of serous membrane, parasitic infection and infection
by bacteria, fungi, virus.34
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suspicious for malignancy which on cell block preparation and
immunocytochemistry were differentiated as benign (10 cases)
or malignant (16 cases). EMA showed 97.5 % sensitivity and
98% specificity. Calretinin showed 100 % sensitivity and 97.5%
specificity.

Conclusion: The use of cytopathology of pleural and
peritoneal effusion is helpful for early diagnosis and treatment.
The technique is cheap, easy to perform and produces speedy
diagnosis. In the identification of malignant cells in effusion and
its differentiation from cells showing reactive and degenerative
changes there were diagnostic difficulties in some of the cases.
Immunocytochemistry is an important diagnostic tool in
effusion cytology.
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The first line of investigation in suspected neoplastic fluid is often
the cytological examination of fluid tapped from pleural/peritoneal
cavities. The cytodiagnosis of serous effusions relating to
distinction between malignant and highly reactive mesothelial cells
has been studied extensively by light microscopy.® The most
common difficulty encountered by cytopathologists worldwide is
inability to separate without dispute the exfoliated reactive
mesothelial cells from the metastatic cells in effusion.
The conventional morphologic criteria, although standard and
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generally acceptable, often fail, not allowing a definite diagnosis in
at least 15% of the cases. It can be because the benign
mesothelium undergoes myriad architectural and cellular
alterations in reaction to numerous stimuli, while on the other
hand, well differentiated borderline malignant cells can
masquerade as benign ones.’

To overcome the challenge in diagnostic cytology many laboratory
adopt cell block (CB) technique which is one of the oldest and
complementary methods for the evaluation of body fluids.67 Cell
block preparation increases the sensitivity of detecting
malignancies and also has the ability to reduce false positive
interpretations. Cell block also reveals histological architecture of
neoplasm such as papillary, acinar or duct like formations and
may reveal entities not visible in conventional smears.3 Thus,
definitive cytological diagnosis of serous effusions is sometimes
unattainable on cytomorphologic grounds alone, and ancillary
studies are needed in such instances , and over the last decade, it
has become clear that of all the available methods,
immunocytochemical stains are superior in the diagnostic workup
of effusion cytology.8?

MATERIALS AND METHODS

The present study was conducted in Department of Pathology at
M.K.C.G MCH, Berhampur, Odisha over a time period from July
2016 - July 2018. A total of 90 cases were evaluated. The fluids
were stained with routine cytological stains (May - Grunwald
Giemsa stain, and Papanicolaou stain).

Cases on evaluation of cytomorphology if suspicious for
malignancy, cell block was prepared. Paraffin embedded slides of
the cell block were stained both for routine haematoxylin and
eosin and immunohistochemistry with EMA (Epithelial marker
antigen) for epithelial cells and Calretinin for mesothelial cells. All
patients irrespective of age presenting with pleural and peritoneal
effusion were included in the study. The cases which were
excluded were fransudative effusion and Patients denying
consent.

Handling of the Specimen

20-30 ml of fluid were collected in two separate tubes. The entire
fluid was tapped and mixed well so that cells suspended in it are
well dispersed. The specimen was centrifuged at 2000 r.p.m for
10 minutes. The supernatant was discarded and smears were
made from the centrifuged deposits. Air dried smears were fixed in
methanol and stained for MGG. One of the smears was fixed
immediately (wet smear) with 95% ethyl alcohol for Papanicolaou
staining. For hemorrhagic fluids 1 ml of glacial acetic acid was
added to 50ml of fluid before centrifugation and smears were
made by conventional method.

Evaluation of Immunoreactivity

1. Cells labelled with calretinin displayed cytoplasmic and
nuclear staining.

2. Cells labelled with epithelial Marker Antigen (EMA)
displayed  cytoplasmic  staining  (with membranous
accentuation)

The percentage of cells stained and the intensity of staining for
each case was graded on semiquantitive basis.

The final IHC grade of the marker was calculated by adding
percentage and intensity score and cut off > 4 was employed for
epithelial markers staining mesothelial cells and vice versa.
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On the basis of percentage of cells showing staining for
EMA and Calretinin it was graded as:

Percentage of cells stained Grade
0 0
<10% 1
10-50% 2
>50% 3

On the basis of intensity of cells stained for EMA and
Calretinin it was graded as:

Intensity score
No staining 0
Mild but unequivocal staining 1
Definite staining of moderate intensity 2
Strong staining 3

Statistical Analysis: Statistical analysis of the data was done
using the IBM-SPSS software version 21.0. Sensitivity, Specificity
and overall accuracy with positive and negative predictive value
were calculated.

Table 1: Showing case distribution.

Nature of Fluid No of cases
Pleural fluid 39(43.3%)
Peritoneal fluid 51(56.7%)
Total 90(100%)

Table 2: Clinical-radiological diagnosis of cases

Int J Med Res Prof.2019 Jan; 5(1); 326-33.

Clinical-radiological diagnosis n %

1.Effusion in liver disease 17 18.9
2. Effusion in ovarian mass 10 111
3.Effusion in lung disease 07 7.8
4 Effusion with H/O tuberculosis 18 20

5.Effusion with Gl disease 08 8.9
6.Effusion under investigation 20 222
1.Effusion suspicious of malignancy 10 1.1
Total 90 100

RESULTS

A total of 90 cases of pleural and peritoneal effusion were
evaluated. Out of 90 cases, 39(43.3%) cases were of pleural
effusion and 51(56.7%) cases were of peritoneal effusion. The
range of age group varied from 15 years to 83 years. Maximum
cases were in the age group of 51-60 years (27.8%) followed by
41-50 years (21.1%) of age. Amongst 39 pleural fluid, 25 cases
(64.18%) were males and 14 (35.9%) were females constituting
male to female ratio of 1.7:1.0ut of 51 peritoneal fluid , 36 cases
(70.6%) were female and 16 cases (31.4%) were male
constituting male to female ratio of 1:2.3.

Out of 51 cases of peritoneal fluid, maximum cases (18.9%) in
males were of cirrhosis of liver (based on history and relevant
investigations) and in case of females maximum cases (11.1%)
were of ovarian mass (based on USG findings and history). A total
of 20 cases (22.2%) were effusion under investigation with
unknown primary source.

Of 39 cases of pleural fluid cytology, 18 cases (46.2%) showed
predominantly benign features (neutrophils, mixed inflammatory
cells benign, reactive mesothelial cells) on cytomorphology and 11
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cases (28.2%) appeared malignant. The remaining 10 cases
(25.6%) exhibited features of reactive mesothelial hyperplasia or
were suspicious for malignancy based on cytomorphology alone
(Fig-1). Of the 51 cases of peritoneal fluid cytology, 22 cases
(43.1%) showed appeared benign on cytomorphology and 13
cases (25.5%) appeared malignant. The remaining 16 cases
(31.4%) exhibited features of reactive mesothelial hyperplasia or
were suspicious for malignancy based on cytomorphology alone

Out of 39 cases of pleural fluid studied, based on cytomorphology
10 cases (25.6%) exhibited features of reactive mesothelial
hyperplasia or were suspicious for malignancy. All the 39 cases
were subjected to cell block preparation. The cases which were
diagnosed as reactive and malignant based on cytomorphology

showed similar features on histopathological examination also. Of
10 cases (25.6%) which were suspicious, six cases (15.3%)
showed malignant features and four cases (10.3%) showed
features of reactive mesothelial cells.

Out of 51 cases of peritoneal fluid studied, based on
cytomorphology 16 cases (31.4%) exhibited features of reactive
mesothelial hyperplasia or were suspicious for malignancy. All the
51 cases were subjected to cell block preparation. The cases
which were diagnosed as reactive and malignant based on
cytomorphology showed compatible features on histopathological
examination also. Of 16 cases (31.4%) which were suspicious, ten
cases (19.6%) showed features of malignancy and six cases
(11.8%) showed features of reactive mesothelial cells.

Figure 1: Distribution of cases of Pleural fluid cytology according to cytological diagnosis
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Figure 2: Distribution of cases of Peritoneal fluid cytology according to cytological diagnosis
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Fig 3: Cytological diagnosis
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Fig 4: Cell Block Examination
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Fig 5: Cytological diagnosis
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Fig 6: Cell block examination
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Table 3: Results of EMA and Calretinin immunostaining in Pleural fluid blocks
Variables EMA Calretinin
Positive Negative Positive Negative
Reactive mesothelial cells (n=22) 00 22 20 02
Malignant cells (n=17) 16 01 00 17
Total 39 39
Table 4: Results of EMA and Calretinin immunostaining in Peritoneal fluid blocks
Variables EMA Calretinin
Positive Negative Positive Negative
Reactive mesothelial cells (n=38) 00 38 38 00
Malignant cells (n=23) 23 00 00 38
Total 51 51

Fig 7: Immunoreactivity for intensity of Calretinin staining in all the cases (pleural and peritoneal)
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Fig 8: Immunoreactivity for intensity of Epithelial Marker Antigen (EMA) staining in all cases (pleural & peritoneal)
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Table 5: Result of statistical analysis on individual markers
EMA  CALRETININ

Adenocarcinoma(n=40) 39/40 1/40

Reactive mesothelial cells(n=50) 1/50 50/50
Sensitivity 97.5% 100%
Specificity 98% 97.5%
Positive predictive value 97.5% 98%

Negative predictive value 98% 100%
Accuracy 97.8% 97.8%

Of all the pleural fluid cell blocks (n=39) stained for EMA, 22
cases of reactive mesothelial cells showed no reactivity for EMA.
Amongst malignant cases (n=17) all except one case showed
positivity for EMA, which on cytomorphology was diagnosed as
lymphomatous effusion (Fig 10). All 22 cases of reactive
mesothelial cells showed positivity for Calretinin and none of the
malignant cells showed positivity for calretinin except for the
background mesothelial cells.

Of all the peritoneal fluid cell blocks stained for EMA, 38 cases of
reactive mesothelial cells showed no reactivity for EMA. Amongst
malignant cases (n=23) all cases showed positivity for EMA. All 38
cases of reactive mesothelial cells showed positivity for Calretinin
and none of the malignant cells showed positivity for Calretinin
except for the background mesothelial cells.

TeRE S

Fig 9: Cytosmear showing suspicious mesothelial
population (MGG x100)
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The pattern of Calretinin staining showed strong grade 6 positivity.
Most cases of reactive mesothelial cells showed typical nuclear
and cytoplasmic positivity with membranous accentuation. Some
of the cases did not show membranous accentuation but nuclear
and cytoplasmic staining were clearly distinct. Four of the 24
cases of adenocarcinoma showed mild focal positivity but not
were significant to be considered as positive

EMA (Epithelial Marker Antigen) staining showed strong grade 6
positivity in 35 case (strong cytoplasmic and membranous
positivity), four of the cases showed definite staining of moderate
intensity in 10-50% of cells.

Some of the reactive mesothelial cells showed mild positivity focal
in less than 10 % of cell population but not were significant to be
considered as positive.

The statistical analysis of individual markers showed, EMA to be
97.5% sensitive and 98% specific. All cases of adenocarcinoma
showed strong cytoplasmic positivity for EMA. One case which
showed cytomorphology features of reactive mesothelial
hyperplasia was positive for EMA. Calretinin showed 100 %
sensitivity and 97.5% specificity. All the reactive mesothelial cell
population showed strong cytoplasmic and nuclear positivity for
calretinin. One case which showed features of adenocarcinoma
was positive for calretinin. Thus, when combining both mesothelial
marker and epithelial marker the overall accuracy was 97.8% and
97.8% respectively.

(MGG x100)
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Fig 11. Cytosmear showing malignant cell population
(MGG x 100)

s A

Fig 13. Cell block omalignt effusio
(H&E x100)

DISCUSSION

The cytological examination of serous effusions has increasingly
gained acceptance in clinical medicine, to such an extent that a
positive diagnosis is often considered the definitive test. It is
important not only in the diagnosis of malignant lesions, but also
helps in staging and prognosis.®'® The malignant cells in the
pleural or ascitic fluids are always indicative of metastatic tumors,
as primary malignancies arising from mesothelium is very rare.
The development of malignant pleural effusion is a common
complication and indication of cancers like lung and stomach
cancer while development of malignant peritoneal effusion is due
to ovary, colon, liver and pancreatic carcinoma ©.Thus, the
examination of body fluids for the presence of malignant cells has
been accepted as a routine laboratory procedure for detection of
metastasis of unknown primary site/organ.2' Although the
preparation of conventional smear is a much simple procedure
than that of paraffin sections, it has certain limitations.

A total of 39(43.3%) Pleural fluid and 51(56.7%) Peritoneal fluid
was studied. Samples from peritoneal cavity was most frequently
seen which is in consistent with studies done by Neha Nautiyal et
al (2017)3, P.Murugan et al(2009)* and Shulbha VS et al.’s
Retrospective examination of malignant effusion was hemorrhagic
in 21 cases (87.5%). Our study is in agreement with the studies of
K.Berlin and Z.M.Yahya'® who found hemorrhagic effusion in 65%
and 89% of malignant effusion respectively. Most of the effusion
were seen in the age group of 51-60 years (27.8%) of age
followed by 41-50 years (21.1%) of age. The least presenting age
group were patients less than 20 years.

Out of 39 cases of pleural fluid studied, the M:F ratio was 1.7:1
thus exhibiting male predominance and corresponding to findings
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mesothelial cells) (IHCx100)

of Shulbha VS et al'5 and others. Bhanvadia Viral M et al® and
Neha Nautiyalet al'® found a slight higher male preponderance
than the present study. Amongst 51 peritoneal fluid studied, the
M:F ratio was 1:2.3 displaying peritoneal fluid cytology more in
female. Our findings are consistent with those of Neha Nautiyal et
al®® and Bhanvadia Viral M, et al.8 On routine cytological
examination of pleural fluid, 11 cases (28.2%) were reported as
malignant ~ which  on  employing cell block  with
immunohistochemistry increased to 17 cases (43.6%)
respectively. An additional increase in the number of cases
contributing to 12.8 % in the diagnostic yield. these findings are
similar to those of Bhanvadia VM et alé, Thapar M et al'?, and
Neha Nautiyal, et al.”® On routine cytological examination of
peritoneal fluid, 13 cases (25.2%) were reported as malignant
which on employing cell block with immunohistochemistry
increased 23 cases (45.1%) respectively. An additional increase in
the number of cases contributing to 19.9 % increase in diagnostic
yield. These findings are similar to those of Bhanvadia VM et al’
(10%) and S.Udasimath et al” (14%). In the present study ,EMA
showed sensitivity of 97.5% and specificity of 98%.Neha et al*¥in
their study found EMA sensitivity and specificity to be 100% and
97% respectively .P Murugam et al'* study showed sensitivity of
100% and specificity of 92.37%. The sensitivity and specificity of
Calretinin in our study was 100% and 97.5% respectively. Yahya
Z M et al'6in their study found calretinin to be 100% sensitive and
specific. Likewise. other authors found calretinin to 98-100%
sensitive and 92-100% specific. P.Murugan et al'#in their study
found combination of calretinin and EMA to be 97.37 % specific
and 100% sensitive for mesothelial cell identification.
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CONCLUSION

In our study it was concluded that cytological examination of body
fluid is a reliable, simple and cost effective procedure. Cell block
method is a simple, safe, and inexpensive in evaluating fluid
cytology. Immunocytochemistry is a method which practically
improves the diagnostic accuracy of conventional cytology.
Calretinin is a reliable marker for the identification of mesothelial
cells in effusions with a high sensitivity and specificity. EMA is an
useful positive marker for metastatic adenocarcinoma and is also
an useful marker to distinguish between neoplastic mesothelium
from non-neoplastic mesothelium. Use of limited panel of immuno-
markers like EMA and calretinin helped in conforming the
adenocarcinoma cells and reactive mesothelial cells. The clinical
presentation of many lesions as serous cavity effusions, lesions
from inflammation to malignancy and with wide use of USG/UGG
aspiration in our institute MKCG MCH is quite an useful 15t line
investigation (cytological evaluation conventional/cell block) which
further favours the optimum management of patients. Our study
was also useful to cater a good number of samples/specimens
coming to cytology section of Pathology, with a provisional
diagnosis of tubercular infection. Besides, this part of the state
(Southern Odisha) being a high incidence zone of AIDS,
prevalence of both pulmonary and extra pulmonary tuberculosis
and various neoplastic lesions are also common. Hence, the
combination of both conventional cytological examination
combined with cell block method and immunohistochemistry can
greatly enhance the diagnostic accuracy of malignant effusions,
particularly in equivocal cases.

REFERENCES

1. Pereira TC, Saad RS, Liu Y, Silverman JF. The diagnosis of
malignancy in effusion cytology: a pattern recognition approach.
Adv Anat Pathol 2006 Jul;13(4):174-184

2. E. Dowerah: Cytological evaluation of peritoneal fluid with
special reference to malignancy. [JBR 2014;05:06.

3. Bibbo M, Wilbur DC, eds. Comprehensive Cytopathology, 3rd
ed. Saunders, Elsevier 2008.

4. Tao LC. Cytopathology of Malignant Effusions. Chicago: ASCP
Press;1996.

5. Davidson B. Ovarian carcinoma and serous effusions:
Changing views regarding tumor progression and review of
current literature. Anal Cell Pathol 2001;23:107-28.

6. Bhanvadia VM, Santwani PM, Vachhani JH. Analysis of
Diagnostic value of cytological smear method versus cell block
method in body fluid cytology: study of 150 cases. Ethiop J Health
Sci. 2014;24(2):125-39.

7. Kushwaha R, Shashikala P, Hiremath S, Basavaraj HG. The
cells in the pleural fluid and their value in the differential diagnosis.
J Cytol. 2008;25:138-43.

8. Nance KV, Silverman JF. The utility of ancillary techniques in
effusion cytology. Diagn Cytopathol. 1992;8:185-9.

333|Page

Int J Med Res Prof.2019 Jan; 5(1); 326-33.

9. Bedrossian CW. Special stains, the old and the new: the impact
of immunocytochemistry in effusion cytology. Diagn Cytopathol.
1998;18:141-9.

10. Shivakumarswamy U, Arakeri SU, Karigowdar MH, Yelikar
BR. Diagnostic utility of the cell block method versus the
conventional smear study in pleural fluid cytology. J Cytol. 2012
Jan-Mar; 29(1): 11-5.

11. Dekker A, Bupp PA. Cytology of serous effusions. An
investigation into the usefulness of cell blocks versus smears. Am
J Clin Pathol 1978;70:855-60.

12. Sanjay Gupta, Pushpa Sodhani. Cytomorphological profile of
neoplastic effusions: An audit of 10 years with emphasis on
uncommonly encountered malignancies. J Cancer Res Ther. 2012
Oct-Dec;8(4):602-9.

13. Neha Nautiyal, Arpana Bhardwaj. Diagnostic Utility of
Epithelial Membrane Antigen (EMA) and Calretinin (CAL) in
Effusion Cytology. Journal of Clinical and Diagnostic Research,
2017 May, 11(5): EC36-EC39.

14. Murugan P, Siddaraju N, Habeebullah S, Basu D.
Immunohistochemical distinction between mesothelial and
adenocarcinoma cells in serous effusions: a combination panel-
based approach with a brief review of the literature. Indian J
Pathol Microbiol. 2009 Apr-Jun;52(2):175-81.

15. Shubhada B, Kumbalkar D, Nayak S. Evaluation of Cell Block
Technique in the Cytodiagnosis of Body Fluids. International
Journal of Science and Research 2015 july Vol 4;lssue:7; 87-94.
16. Yahya ZM, Ali HH, Hussein HG. Evaluation of the sensitivity
and specificity of immunohistochemical markers in the differential
diagnosis of effusion cytology. Oman Med J. 2013;28(6):410-6.

17. Thapar M, Mishra RK, Sharma A, Goyal V, Goyal V. Critical
analysis of cell block versus smear examination in effusions. J
Cytol. 2009 Apr-Jun; 26(2): 60—4.

Source of Support: Nil.  Conflict of Interest: None Declared.

Copyright: © the author(s) and publisher. I[JMRP is an official
publication of Ibn Sina Academy of Medieval Medicine &
Sciences, registered in 2001 under Indian Trusts Act, 1882.

This is an open access article distributed under the terms of the
Creative Commons Attribution Non-commercial License, which
permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is properly
cited.

Cite this article as: Ashok Kumar Dash, Shonu Silal, Atoka
Wotsa, Shushruta Mohanty. Evaluation of Effusion Fluid (Pleural
and Peritoneal) with Special Reference To Cell Block Preparation
and Immunohistochemistry for Differentiating Between Reactive
Mesothelial and Malignant Effusion. Int J Med Res Prof. 2019 Jan;
5(1):326-33. DOI:10.21276/ijmrp.2019.5.1.074

WwWw.ijmrp.com



