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Abstrct

Background: Getting adequate exfoliated cells in serous fluids is not an easy task and diagnosis is in dilemma
which not only hampers patient’s outcome but also confuses pathologists. Materials from patients submitted
in the form of fluids for cytological examination can be evaluated in two fashions :1. Smear technique following
centrifugation of the specimen 2. Cell block technique. The present study was done to 1. Evaluate the diagnostic
efficacy of routine staining method and cell block technique 2. To diagnose the type of malignancy and to know
primary site of malignant effusion by special stains and IHC wherever possible. Methods: Fluids from aspirates
of body cavities i.e. pleural, pericardial, peritoneal were collected over a period of two years from September
2014 to July 2016. Fluids obtained were first examined by naked eye for physical characteristics and then
processed in two halves. One portion was prepared as conventional method and the other was processed by
Cell block technique. Smears obtained were studied and compared. Result: One hundred and four samples
were subjected to diagnostic evaluation. Along with conventional smear, fluids were subjected to cell block
technique. The age of the patients ranged from 5 to 92 years. Male: female ratio was 0.7:1. The samples were
categorized into benign, malignant lesions and suspicious for malignant cells. Additional yield for malignancy
was obtained by cell block method when compared to conventional smears. Conclusion: Cell block method
provides an additional yield of malignant cells, and thereby, increases the sensitivity of the cytodiagnosis
when compared to conventional smear method and use of IHC help to identify primary site of malignancy
giving more definitive diagnosis.
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Introduction

Diagnostic cytology is the science of interpretation
of cells that are exfoliated from the epithelial surfaces
or removed from various tissues. Getting adequate
exfoliated cells in serous fluids is not an easy task and
diagnosis is in dilemma which not only hampers
patient’s outcome but also confuses pathologists.
Materials from patients submitted in the form of fluids
for cytological examination can be evaluated in two
fashions :-
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1. Smear technique following centrifugation of the
specimen.

2. Cell block technique [1,2].

Smears stained with the Papanicolaou technique
generally have good definition of malignant cellular
changes. However, in certain conditions, cytological
findings of fluids on smear preparation can be
misleading, for e.g. differentiating reactive mesothelial
cells from a mesothelioma, differentiating an exuberant
reactive mesothelial hyperplasia from peritoneal
metastasis etc. The cell block technique of examining
the fluids, along with concomitant use of smears has
shown an added advantage in such cases [3].

Conventional smear got lower sensitivity because
of overcrowding of cells, cell loss, lack of architecture,
abundance of inflammatory cells and paucity of
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representative cells which contribute to considerable
difficulties in making conclusive diagnosis [4,5].

Cell block method offers many advantages. Multiple
sections of the same material may be processed for
routine stains and for special stains that may serve for
immunohistochemistry. Cell block concentrates
minimal amount of cellular material in one small area
that can be evaluated at a glance with all cells lying in
the same focal plane of the microscope, and as it uses
histological techniques it gives better cellular
morphology, better nuclear and cytoplasmic
preservation, intact cell membrane and crisp
chromatin details, preservation of architectural
pattern like cell balls, papillae, acini and individual
cell characteristic representing its primary site of
malignancy [6,1].

The present study was done in order to :

1. Evaluate the diagnostic efficacy of routine staining
method and cell block technique.

2. To diagnose the type of malignancy and to know
primary site of malignant effusion by special stains
and IHC wherever possible.

Materials and Methods

Fluids from aspirates of body cavities i.e. pleural,
pericardial, peritoneal arriving at the Department of
Pathology, Shri Ram Murti Smarak Institute of Medical
Sciences (SRMS-IMS), Bareilly were collected over a
period of two years from September 2014 to July 2016
and 104 cases were studied.

Inclusion Criteria
* Pleural fluid, peritoneal fluid, pericardial fluid

* Fluids with adequate volume.

Exclusion Criteria

Inadequate Quantity of Sample

An effort was made to immediately process the fluid,
but in small number of samples, when there is a delay
these specimens were stored in refrigerator at 4°C.
Fluids obtained were examined for physical
characteristics and then processed in two halves. One
portion was prepared as conventional method and
another as Cell block technique. Smears obtained were
studied and compared. IHC and Special stains were
used whenever needed.

Conventional Smear Technique

One half of the specimen was centrifuged at
1500rpm for 15 minutes. A minimum of 4 smears were
prepared from the sediment. Two smears were
prepared after air drying and stained with May-
Grunwald-Giemsa stain. The other two smears were
immediately fixed in 95% alcohol, and were stained
with papanicolaou stain.

Cell Block Technique

Other half of the sample was centrifuged for 10-15
minutes. Discard the supernatant and add the 2ml of
2% agar in the sediment. Refrigerate it for one day to
get solid button. Next day process it like other biopsy
specimens. After paraffin embedding, sections were
prepared from this cell button and were stained with
hematoxylin and eosin stain.

Cytological diagnosis was rendered for each case
and final diagnosis was based on clinico-radiological
and cyto-histological findings. Statistical analysis
was done.

Result

104 serous fluids were subjected to conventional
smear and cell block techniques. The age of the patients
ranged from 5 to 92 years. Female outnumbered male
(63 females and 41 males). Male:female ratio was 0.7:1.
Peritoneal fluids were more than pleural fluids (53
peritoneal fluids, 49 pleural fluid and 2 pericardial
fluids). The samples were categorized into benign (78),
malignant lesions (16) and suspicious for malignant
cells (10) on conventional smear method. Diagnosis
of atypical cells and no material were omitted. When
the same samples were subjected to cell block, it picked
up malignant cells in 23 cases. Additional 7 cases
were reported as malignant after cell block technique
(Table 1).

Outof 104 samples 43 cases were exudates, 25 cases
were transudate and 36 were those in which protein
level was not done.

Distribution of effusion according to site was done
based on clinic radiological and cytohistological
findings. Radiological finding was available in all
cases whereas histopathology was available in 30
cases only.

Table 2,3 shows comparative diagnosis of serous
effusions by conventional and cell block method with
final diagnosis. Final diagnosis was based on clinic-
radiological and cyto-histological findings.
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To obtain sensitivity and specificity of
Conventional Smear and cell block method, two
scenarios were considered for the suspicious samples.
In the first, all the suspicious samples were considered
as positive by both CS and CB. By CS sensitivity
obtained was 72.7% (95% CI: 54.4 - 86.7%), specificity
0f 97.18% (95% CI:90.19 - 99.66%), PPV of 92.31 (95%
CI:74.87 - 99.05%) and NPV of 88.46 (95% CI: 79.22 -
94.59%). The accuracy of the method was obtained as
88%. By CB sensitivity obtained was 72.7% (95% CI:
54.4 - 86.7%), specificity of 98.59% (95% CI:92.40% -
99.96%), PPV of 96% (95% CI: 79.65%- 99.9%) and
NPV of 88.61 (95% CI: 79.47 - 94.66%). The accuracy
of the method was obtained as 88.5%.

Alternatively, if all the suspicious samples were
considered as negative by both methods. Conventional
smear shows sensitivity of 48.8% (95% CI: 30.80 -
66.46%) and specificity of 1.000 (95% CI: 94.9%-100%).

The Positive Prediction Value (PPV) was obtained as
1.000 (95% CI: 79.4% -100%) and Negative Prediction
Value (NPV) was 80.68% (95% CI: 70.88% - 88.32%).
The accuracy obtained was 83 %. Cell block showed
sensitivity of 69.70% (95% CI: 51.29% - 84.41%) and
specificity of 1.000 (95% CI: 94.9%- 100%). The
Positive Prediction Value (PPV) was obtained as 1.000
(95% CI: 85.18% - 100%) and Negative Prediction
Value (NPV) was 87.65% (95% CI: 78.47% - 93.92%).
The accuracy obtained was 90%. So, additional
diagnostic accuracy of 7% was seen by cell block
method (withoutIHC).

Analysis of CB with IHC was also carried out.
Sensitivity was 70.59% (95% CI=52.5-84.9), specificity
and positive predictive value was 100% respectively.
Negative predictive value was 87.65% (95% CI=78.47-
93.92). Thus, the accuracy of CB with IHC obtained
was 91%.

Table 1: Comparison of results by conventional and cell block method (without IHC)

Conventional Method Cell Block Method
Negative 78 (75%) 79 (75.96%)
Positive 16 (15.4%) 23 (22.11%)
Suspicious 10 (9.6%) 02 (1.92%)
Total 104 104

Table 2: Contingency table showing the comparative diagnosis of each method with the final diagnosis

Final diagnosis
Negative Positive
Conventional smear Negative 69 09
Positive 0 16
Suspicious 02 08
Cell block Negative 70 09
Positive 0 23
Suspicious 01 01

Table 3: Contingency table showing the comparative diagnosis of each method with the final diagnosis

Final Diagnosis
Negative Positive
Conventional smear Negative 69 09
Positive 0 16
Suspicious 02 08
Cell block with IHC Negative 71 09
Positive 0 24

Table 4: Comparison of cytodiagnosis of serous effusions in present study with other studies

S. No Study & Year No. of Negative for Suspicious Positive for
cases malignancy malignancy
Ccs CB Cs CB Ccs CB
1 Sujathan et al'* (2000) 85 61 63 5 1 19 21
2 Bodele et al* (2003) 150 118 111 3 0 29 39
3 Khan et al'? (2006) 75 23 14 10 7 42 54
4 Shivkumarswami et al” (2012) 60 54 50 5 0 1 10
5 Richa nathani et al® (2014) 40 36 34 0 0 4 6
6 Bhanvadia et al'3 (2014) 150 116 117 16 0 18 33
7 Shubhada et al* (2015) 142 104 112 19 0 21 30
8 Present study (with IHC) 104 78 80 10 0 16 24
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Fig. 1: Photomicrograph showing malignant cells in A)
conventional smears. B. cell block (40 x)

Fig. 2: Photomicrograph showing signet ring cells of
adenocarcinoma in A) conventional smears B) Cell block (40 x)

Discussion

The introduction of the CB technique was done by
Bahrenburg nearly a century ago, it has been used
routinely for processing fluids [7].

The minimum amount of serous fluid requested was
40 ml for our study but in most cases, the fluid
submitted for examination through various wards in
the pathology department was between 5 to 15 ml, so
only 104 cases were taken in this study out of the total
effusion samples received, after applying inclusion
and exclusion criteria. In this study majority of the
patients were in fifth and sixth decades of life which
is consistent with the study done by Richa Nathani et
al [8] and Shobha SN et al [9].

In the present study, most of the cases were in
negative for malignancy category with 78 cases on CS
while 80 cases on CB similar findings were seen in
study done by Sujathan et al, Bodele et al,
Shivkumarswami et al, Bhanvadia et al and Shubhada
et al. In positive for malignancy category maximum
number of cases were diagnosed on CB (n=24). Similar
findings were noted by Khan et al, Shivkumarswami
etal, Bodele etal (Table 4).

In the study of effusion, Luse and Reagan [10]
reported that the maximum number of cases of non-
malignant effusion were of pleural effusion, followed
by peritoneal fluid, whereas the least number of cases
were of pericardial effusion and this is consistent with
our study.

Out of 10 effusion samples that were reported as
suspicious for malignancy by conventional smear
method of cytology, 7 cases were diagnosed as

malignant effusion, 1 case as benign effusion and the
other 2 as suspicious. Thus, by using CB method,
additional diagnostic yield can be obtained, which is
in line with the study done by Thapar M et al [5] and
Richardson et al [2].

Of the total benign effusions diagnosed on cell
block, tubercular pathology was seen in 17 cases. This
was based on ADA level and ZN staining. 4 cases
showed bacterial pathology based on gram staining
or culture. Other pathology including reactive and
inflammatory pathology was seen in 57 cases.
Adenocarcinoma constitutes maximum no of cases in
malignant pathology i.e 83.33% (n=20). 8.33% cases
(n=2) were of squamous cell carcinoma. 1(4.16%) case
was of small cell carcinoma and lymphoma each.
Maximum number of malignant effusion were from
Iung followed by ovary and least number of cases were
from breast.

Even though the preparation of cell block method takes
time, it got many advantages. It brings out better
architectural patterns of tumor, special stains and IHC can
be applied. Also the blocks prepared can be stored for future
sections to be taken.

In suspicious category in CS (10 cases) diagnosis
was confirmed in 8 cases on CB, 2 cases were
suspicious on CB too and as IHC was an added
advantage of CB. One case out of the two showed
positivity and the other case was negative for
malignancy. In all these malignant cases identification
of primary site was also done with help of radiological
findings, immunomarkers like ck7/ck20, ER, PR and
tumor specific immunomarkers.

In present study sensitivity, specificity, PPV and
NPV for CS was 48.48%, 100%, 100%, 80.68%
respectively and for CB was 69.70%, 100%, 100%,
87.65% and CB with IHC showed 70.59%, 100%, 100%
and 87.65% respectively.

Conclusion

Cell block technique is simple, reproducible and
uses routine laboratory reagents and processing. Cell
block technique offers advantage like it concentrates
all the cellular material, increases cellular yield and
shows preservation of architectural pattern and
cellular morphology can be better appreciated on cell
block. Use of cell block technique eliminated the
suspicious for malignancy category giving more
definitive diagnosis and shows additional increase
in diagnostic yield.

It is concluded from this study that for cytological
examination of all serous effusions, smears should be
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supplemented with cell block to increase pickup rate
especially if there is suspicion of malignancy. Cell
block along with routine cytology increases sensitivity
to considerable extent which can be further increased
if IHCis applied.
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