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ABSTRACT: BACKGROUND: Cytologic techniques have been universally recognized as the most
important diagnostic tool in the recognition of malignant tumors in effusions. The diagnosis of cancer
in a pleural, pericardial, or peritoneal fluid is of capital importance for the patient and the attending
physician or surgeon. It helps in staging, prognosis and management of patients of malignancies, and
also give information about various inflammatory and non-inflammatory lesions. Diagnostic problem
arises in everyday practice to differentiate reactive atypical mesothelial cells from malignant cells by
routine conventional smear method. AIM: To compare the morphological and cytological features of
the conventional smear method with those of cytocentrifuge and cell block and also to compare the
diagnostic yield of cytocentrifuge and cell block methods with conventional smear in the diagnosis
serous effusion. MATERIAL AND METHODS: Ninety eight samples were subjected to diagnostic
evaluation. Along with conventional smear, fluids were subjected to cytocentrifuge and cell block
technique. Cell blocks were prepared using 10%formalin as a fixative agent. Smears obtained by each
of techniques were scored for different parameters. Statistical analysis with Wilcoxon rank sum test
was performed and also Index of Qualitative Variation (IQV) was calculated to compare the results
obtained by each of the above three methods. RESULTS: Cellularity, diagnostic yield and sensitivity
for malignancy was more for Cytocentrifuge and Cell Block technique. CONCLUSION: The
cytocentrifuge and cell block method provide high cellularity, better architectural patterns,
morphological features and an additional yield of malignant cells, and thereby, increases the
sensitivity of the cytodiagnosis when compared to conventional smear method.
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INTRODUCTION: Accumulation of fluid in a serious cavity in excess of the normal amount is referred
to as an effusion. Fluid samples are invaluable specimens and help in diagnosis of particular lesional
pathology, identifying the immediate precipitating factors causing the effusion and mostly, results in
a specific diagnosis. Cytologic evaluation is the best way to detect the presence of malignancy in body
cavity fluids.(WThe general cytologic examination can be performed easily, quickly, and inexpensively.
Although a positive diagnosis is highly reliable, a negative result does not rule out amalignant cause.
Adenocarcinomas,well differentiated squamous carcinomas, small-cell carcinomas, malighant
melanomas, large-cell lymphomas, and acute leukaemia’s are accurately classified when present in
effusions. The diagnostic performance of the cytologic study of the fluid may be attributable to the
fact that the cell population present in sediment is representative of a much larger surface area than
that obtained by needle biopsy.(2The technique still widely used in most cytology laboratory of India
is the centrifugation and sedimentation smear preparation technique.
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With this technique, failure of collecting relatively few cells from any fluid and keeping them
on the slide during staining is responsible for large number of unsatisfactory smear.

Thus resulting in effusion being reported as negative or atypical without definitive diagnosis
and false negative diagnosis.

This study is to compare the morphological features and diagnostic yield of conventional,
cytospin and cell block technique in the study of cytology of serous effusions.

MATERIAL AND METHODS: The present study is prospective study carried out in the department of
Pathology over a period of two years.

Sample Size: All randomly taken 98 cellular samples comprising of pleural, peritoneal and
pericardial fluids received over a period two years in the department of Pathology were the subject of
study. The fresh samples obtained were examined by naked eye for physical characteristic and then
divided into three equal parts. One part was subjected to routine centrifuge practiced in our
laboratory thin smear preparation after centrifugation at 1200rpm for 5 minutes. Other part was
subjected to cytocentrifuge i.e.300microlitre of fluid was placed in cytospin funnel with the filter
paper placed between the slide and the funnel, then subjected to centrifugation at 700 rpm for 6
minutes.

The slide was then fixed in 95% ethanol for 15minutes and stained with haematoxylin and
eosin; and the third part for cell block technique. The third part of the fluid was fixed in 10% formal
alcohol in the ratio of 1:1 and kept for 1 hour. After fixation it was centrifuged at2000 rpm for 10
minutes. The supernatant was poured off and the cell button formed was obtained on Whatmanfilter
paper number 1. The sediment was wrapped in the same filter paper and processed in histokinette
and the smears obtained by each of the above technique were evaluated for features such as
background, cellularity, cell morphology and cell distribution and were scored from 0 to 2+ scale
(Table-1) according to the Mair et al scoring system.®

Table 1: Criteria for the assessment ofthe quality of smear and cell block

Large amount: diagnosis greatly 0
Volume of obscuring compromised
background blood or clot Moderate amount: diagnosis possible | 1
Minimal: diagnosis easy, specimen of
textbook quality 2
Amount of diagnostic Minimal or absent: diagnosis not 0
cellular material present possible
Sufficient for diagnosis 1
Abundant: diagnosis simple 2
Degree of cellular Marked: diagnosis impossible 0
degeneration and cellular
trauma Moderate : diagnosis possible 1
Minimal : good preservation 2
Retention of appropriate Minimal to absent: non diagnostic 0
architecture and cellular Moderate: some preservation e.g,
arrangement follicles, papillae, acini, syncytia or 1
single cell pattern
Excellent architectural display closely
reflecting histology: diagnosis obvious | 2
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RESULTS: The present study was conducted on 98 randomly taken samples of serous effusions and
were subjected to biochemical and cytological examination. The cytological examination was
performed using conventional smear, cytospin, and cell block preparation. The majority of fluids
were of pleural origin (74%) and rest were of peritoneal effusions. There was male preponderance
with a sex distribution ratio of 1.55:1. Majority of cases were reported in patients more than 30 years
of age (80.5%). Most of the cases were of different reactive effusions (74%) and on biochemical
examination of reactive effusion fluids 75% were exudative according to Light’s criteria. Cause of
reactive effusions were mainly tubercular, chronic inflammatory diseases, bacterial and viral
infections. 26% of the cases were malignant effusions and 95.8% of malignant effusions were
exudative. Out of 24 malignant effusions only 14 were diagnosed on conventional smear and 23 in
cytocentrifuge smear.

Thus using cytocentrifuge smear diagnostic yield increased by 34.2% and using cell block it
increased by 41.7%.(table 2&3). On applying statistics it was found that difference of median scores
for centrifuge & cytocentrifuge as well as centrifuge & cell block on each parameter were statistically
significant (p<0.0001). However, the difference between cytocentrifuge & cell block on each
parameter was statistically insignificant (p>0.05) (table-4)

T}_’pe of Smear Cell block Cytloce-

malignancy ntrifuge
Adenocarcinoma 05 08 09
Poorly differentiated carcinoma 03 05 05
Mesothelioma 01 01 01
Squamous cell carcinoma 01 03 02
Non Hodgkin lymphoma 01 01 01
Total 11 18 18

Table 2: Distribution of malignant pleural fluid cases on the basis of conventional

smear, cell block and cytocentrifuge smear examination

Type of malignancy Smear | Cell block | Cytocentrifuge
Adenocarcinoma 01 03 03
Mucin secreting adenocarcinoma 00 02 01
Unclassified 02 01 01
Total 03 06 05

TABLE 3: Distribution of malignant peritoneal fluid cases on the

basis of smear, cell block and cytocentrifuge preparation
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Comparison of methods
Parameters Conventional | Conventional | Cytocentrifuge
&cytocentrifuge | & cell block & cell block
Background <0.0001 <0.0001 0.141
Cellularity <0.0001 <0.0001 0.341
Cell morphology <0.0001 <0.0001 0.113
Cell distribution <0.0001 <0.0001 0.061

Table 4: Statistical significance of difference of each parameter

Significance of difference of each parameter for two groups was performed using Wilcoxon
rank sum test. It revealed that difference of median scores for Centrifuge & Cytocentrifugeas well as
Centrifuge & Cell block on each parameters was statistically significant (p< 0.0001). However, the
difference between Cytocentrifuge & Cell block on each parameter was statistically insignificant (p>
0.05).

DISCUSSION: The information provided by body fluid analysis serves several functions; it is a
complete diagnostic modality which aims at pointing out the etiology of effusion. Both malignant and
non-malignant causes of effusion can be identified by the relatively non-invasive technique of fluid
cytology. With this basis the present study on cytology of fluids was taken up. The diagnostic
significance of the cytologic study of the fluid may be attributable to the fact that cell population
present in the sediment is representative of a much larger surface area than obtained by needle
biopsy.®This study is in accordance with Thapar et al (2009)who also used the same criteria by Mair.
They noticed that 26% of smears and 12% of the cell block were unsuitable for diagnosis. 20% of
smears and 21% of cell blocks were diagnostically adequate. 54% of smears and 67% of cell blocks
were considered diagnostically superior.(5)

Lack of morphological details of the representative cells contributes to considerable
difficulties in making conclusive diagnosis on conventional smears. In order to overcome these
difficulties, in this study an attempt was made to prepare and analyse routine centrifuge,
cytocentrifuge and cell block from the same sample. In this study due consideration was given to age,
sex, site of effusion, clinical findings and investigations to arrive at final diagnosis and also to identify
primary malignant lesion.

In cell blocks, one could very often observe glandular formations and acinar groupings that
are less beautifully manifested in smears.(67)Cytocentrifuge preparations can preserve the cellular
details and reduce the overlapping of cells, enabling precise interpretation than conventional
smears.(®The use of cytocentrifuge and cell block not only increases the cellularity as compared to
routine centrifuge, but also the cells were evenly distributed. The cellular morphology, nuclear and
cytoplasmic details, were better appreciated on cytocentrifuge and cell block technique. Also cell
block carries additional advantage of performing Immunohistochemistry which aids in the diagnosis
and can be used for retrospective analysis.[%]

So the diagnostic yield increased by 34.2% on cytocentrifuge smear examination and by
41.7% on cell block preparation.
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Dekker an Bupp reported the samples obtained by mini cell block technique and conventional

smear technique of malignant peritoneal effusions and concluded that on cell block examination
additional diagnostic yield was 38%.(19 Improved sensitivity of smear in diagnosis of malignant
effusion may be due to the use of Cytospin machine that helps to make a monolayer sheet of cells so
that morphology of cells can be better studied.(11.12.13)

In evaluating the cytological details brought out by each technique, cytocentrifuge was
superior in demonstrating cellularity, cell retrival, less cellular crowding, better cytoplasmic and
nuclear preservation than routine method. Sections prepared from cell block showed good
architectural pattern (Cell balls, acinar pattern, papillary structures). Nuclear and cytoplasmic
preservations were as good as compared to cytocentrifuge.

In this study there is a significant difference between the results obtained by conventional
smear as compared to cytocentrifuge and cell block. However the difference between cytocentrifuge
and cellblock was not significant. Mao et al, studied 99 cases of effusion using cytospin and cell block
technique.(19)

He found that the difference between the two techniques was statistically insignificant.
However when coupled with immunohistochemical findings and clinicopathological findings the
difference in the diagnosis was statistically significant. Thus Immunohistochemistry when applied on
cell block sections, is useful in detection of the primary origins of the tumour cells in effusion
fluids.® Combination of morphologic examination, immunohistochemical findings and
clinicopathologic correlation can further improve the rate of positive diagnosis.

CONCLUSION: Routine centrifuge is not satisfactory in reporting fluids with scant cellularity. Hence
for fluids with scant cellularity cytocentrifuge and cell block are useful methods. Also the morphology
of the cells were well appreciated by cytocentrifuge and cell block as compared to routine centrifuge,
thus aids in accurate diagnosis.

In our study the diagnoses which were missed or incompletely diagnosed on routine
centrifuge were diagnosed accurately by the other two techniques. Also there was statistical
difference between the results obtained by the three techniques. Thus cytocentrifuge and cell block
proved to be superior method for the study of effusion as compared to routine centrifuge.
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Fig. 1: From same case showing atypical cells with better appreciated morphology on cytocentrifuge
smear.
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Fig. 2:From same case showing signet ring cell further classifying the above case as mucin secreting
adenocarcinoma.

Fig. 3: Showing clusters of atypical cells diagnosed as poorly differentiated carcinoma on
conventional smear.
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