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Introduction: Conventional smear (CS) examination of serous effusions is of paramount
importance for diagnosis, staging, prognostication, and management of malignancy. The method has
some disadvantages which can be overcome by cell block (CB) preparation. CB technique increases
the diagnostic accuracy due to increased cellularity, preservation of tissue architecture and feasibility
of performing immunohistochemistry (IHC). Aims and Objectives: To assess and compare the
diagnostic yields of CS and CB techniques for detection of malignancy in pleural and peritoneal
effusions and to study the utility of CB preparation with special emphasis on the feasibility of
performing IHC in identifying the primary site of malignancy in the cases of carcinoma of unknown
primary (CUP). Materials and Methods: In ESI-PGIMSR, Manicktala, each of 104 fluid samples
were divided into two equal parts: one part was subjected to CS technique, the smears were stained
with Leishman-Giemsa and Papanicolaou stains while the other part was subjected to Plasma
thromboplastin CB technique and the sections stained by Hematoxylin and Eosin. IHC was
performed whenever required. Provisional diagnoses made on CSs were compared with the
diagnoses revised after examining CB slides. Results: Out of 104 fluid samples, on CS, 19 (18.27%)
cases were positive for malignancy, whereas on CB 39(37.5%) cases were diagnosed as malignancy.
The additional yield of malignancy was 19.23% more by the CB method. IHC done on CBs could
suggest the possible primary site in 31 cases. Conclusions: The current study reports the
diagnostic efficiency of the CB method to be superior to that of conventional smear alone as it has
various advantages. Hence CB preparation should be routinely incorporated along with the use of
IHC, if required, in the evaluation of serous effusions for a more accurate diagnosis.
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Introduction
The cytological examination of body fluids is of
paramount importance not only for diagnosis but
also for the staging, prognosis and further
management of the patient [1]. Although the
preparation of conventional smears (CSs) of
effusions is a much simpler procedure than that of
paraffin sections, it has a low sensitivity for
detecting malignancy. This is attributed to lack of
tissue architecture, overcrowding and overlapping of
cells, cell loss, artifacts due to suboptimal
processing and delaying, plenty of reactive
mesothelial cells, paucity of representative cells, an
abundance of inflammatory cells obscuring the
morphology of atypical cells, subtle
cytomorphological features of some malignant
neoplasms and leaving behind useful material
during processing [2,3,4,5]. In CS the accurate
identification of cells as either malignant or reactive
mesothelial cells with markedly atypical morphologic
features remains a commonly encountered
diagnostic challenge even to the experienced
observer. The storage of CS slides is also a practical
problem [6,7].

In contrast, cell block (CB), though it takes time,
offers the following advantages. After completion of
cytological preparations, the residual material often
contains valuable diagnostic evidence including
tissue fragments. It can be recovered by CB method
thus providing additional information essential to
resolve the diagnostic dilemmas. The additional
benefits of CB technique are cell enrichment, lesser
cellular dispersal, preservation of specific tissue
architecture, better morphological details, the
familiarity of the Haematoxylin and eosin (H and E)
stain and feasibility of performing ancillary studies
i.e, special histochemical stains and
immunohistochemistry (IHC) [2,5,7]. A panel of
specific IHC biomarkers can be carried out for
establishing the lineage of the malignant cells,
especially in a scenario of CUP [1,7,8,9,10,11].
Multiple sections of the same material can be taken
for the same purpose which permits evaluation of a
large number of antigens, or molecular studies [2,
5, 12, 13, 14]. IHC staining, when applied to the CB
preparations, provides the same accuracy as do the
histological specimens. [1,7,8]. It is particularly
helpful to differentiate reactive mesothelial cells
mimicking malignancy from malignant cells [15-22]
CB technique is simple, safe, cost-effective and
reproducible even in resource-limited settings [2,
23, 24]. Cases that are suspicious or equivocal on

The smears can be diagnosed definitively with the
aid of a CB preparation [25]. The storage of slides
and blocks of CBs for retrospective studies is easier
compared to the smears.

This study was conducted to assess and compare
the diagnostic yields of CS and CB techniques for
detection of malignancy in pleural and peritoneal
effusions and to study the utility of CB preparation
with special emphasis on the feasibility of
performing IHC in identifying the primary site of
malignancy in the cases of carcinoma of unknown
primary (CUP).

Materials and Methods
Setting: Department of Pathology, ESI-PGIMSR,
Manicktala, Kolkata.

Duration: A period of 2 years from June 2017 to
June 2019.

Type of study: Institution‑based prospective
observational and analytical cross-sectional study.

Sampling methods: Consecutive 104 fluid samples
matching the inclusion criteria were taken.

Sample size: A total of 104 body fluid samples
were subjected to evaluation by both CS and CB
methods.

Inclusion criteria: All the104 consecutive pleural
and ascitic fluid samples received in the department
during this period for the diagnostic purpose were
included in this study.

Exclusion criteria: All other fluids except pleural
and ascitic, clotted fluid specimens, specimens less
than 10 ml and sub-optimally preserved fluids were
excluded from the study.

Data collection procedure: Relevant information
regarding age, sex, presenting clinical features,
radiological and laboratory findings were recorded.
Type of fluid (pleural or ascitic), smear findings, CB
H and E and IHC findings and final diagnosis were
assessed.

After routine cell count, cell type and biochemical
examination, the fluid samples were homogenized
and immediately processed for both CS and CB
preparation. Provisional diagnoses made on CSs
were compared with the diagnoses revised after
examining H and E stained slides and IHC did on the
CB preparation. Each of the10 ml of fresh fluid
sample was divided into 2 equal parts. One part was
subjected to the CS technique and the other part for
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The CB technique. About 5 ml was centrifuged at
2500 rpm for 15 minutes. The supernatant was
discarded and 2 routine smears were prepared from
the sediment. One smear was air-dried and stained
with Leishman Giemsa stain. The other smear was
immediately fixed in 95% alcohol and stained with
Papanicolaou stain. CBs were prepared by plasma–
thromboplastin technique. The remaining sample
was centrifuged at 2500 rpm for 15 minutes. After
pouring off the supernatant, a cell pellet was
obtained which was mixed with 250 microlitres of
pooled plasma and 250 microlitres of uniplastin and
allowed to stand for 2 minutes. The cell button thus
obtained was scraped out and wrapped in a filter
paper, placed in a cassette, fixed in 10% neutral
buffered formalin and processed along with other
routine histopathological specimens in automatic
tissue processor and a CB was obtained. The CBs
were embedded in paraffin, microtomy was done,
sectioned at 4 µm thickness, stained by hematoxylin
and eosin method, mounted with DPX mountant and
examined after drying under the microscope. The
suspicious specimens were subjected to IHC by
using the standard Horseradish Peroxidase (HRP)-
anti peroxidase technique on Poly-L Lysine coated
slides. A comprehensive panel of immunomarkers
were utilized in doubtful cases to distinguish atypical
mesothelial cells from metastatic malignancies and
then to categorize the type and the primary site of
malignancy using immunomarkers that included
panCK, EMA, CK7, CK20, Calretinin, WT-1, TTF-1,
Napsin A, CDX2, CK19, ER, PR, PSA, CD45, CD20,
CD3, Vimentin, and Synaptophysin, etc. wherever
relevant.

Data analysis: The samples were categorized as
benign, suspicious for malignancy or malignant. A
comparative evaluation of the results of CS versus
the CB techniques was conducted.

Statistical analysis was done by using SPSS
software.

Ethical consideration and permission: This
study was approved by the Institutional Ethics
Committee.

Results
In the present study, a total of 104 serous fluid
samples were processed both for CS and CB
preparation. It had a predominance of pleural
effusions (73.08%), followed by peritoneal effusions
(26.92%). The age of the patients ranged from 25
to 82 years with a mean of 51.96 years. The

Maximum number of samples was from the 61to 70
yrs age group while the least number of patients
were in the age group of 11-20 years. Male patients
outnumbered female patients (male: female ratio
being 1.21:1). The malignant effusions were slightly
more common in females than in males (the
female-to-male ratio was 1.05:1). The most
common malignancy was metastatic
adenocarcinoma of the lung. In the case of
malignant effusions, the primary origin of the tumor
could not be arrived at just based on cytology.
However, the architectural pattern of malignant cells
in the CB preparation along with the panel of
antibodies of IHC helped decide the probable
primary origin of tumors in most of these cases. IHC
was instrumental in diagnoses of the primary
malignancy in cases of CUPs. Out of the total of 104
cases on cytological smears, 19(18.27%) cases
were positive and 17(16.35%) cases were
suspicious for malignancy, whereas on CB
39(37.5%) cases were diagnosed as malignancy.
Out of the 17 samples reported as suspicious for
malignancy by the CS method, 16(94.12%) were
diagnosed as positive for malignancy and the other
01 was still suspicious even on the CB method due
to scanty cellularity. By the CB method, 20
additional cases were detected as malignant, i.e,
19.23% more diagnostic yield for malignancy (Table
1).

Table-1: Analysis of CS and CB methods in a
total of 104 fluid samples

Diagnostic category CS Method CB Method

Benign 68 (65.38%) 63 (60.58%)

Suspicious for malignancy 17 (16.35%) 02 (1.92%)

Malignant 19 (18.27%) 39 (37.5%)

Total 104 (100%) 104 (100%)

In 31 cases a possible primary site of origin could
be indicated. Figure 1 represented only blood in PAP
stained smear, but cell block prepared from it along
with immunohistochemistry proves it to be a case of
malignancy.

Fig.1. A. Only blood in PAP stained smear, B.
CB- H; E (40X), C. CK Positive, D. CK7 Positive.
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Figure 2 represented a case of pleural effusion
which showed scattered single atypical cells having
abundant cytoplasm morphologically resembling
mesothelial cells. But on CB followed by IHC, it was
diagnosed as carcinoma lung.

Fig.2. A case of malignant pleural effusion due
to lung carcinoma A. PAP (40X), B. CB- H; E
(40X), C. Pan CK Positive, D. CK7 Positive, E.
Napsin A Positive, F. TTF-1 Positive.

Other primary sites of the tumor were breast in 3
cases (Figure 3), pancreaticobiliary in 1 case, ovary
in 1 case, a gastrointestinal tract in 1 case.

In 1 case a few possible primaries could be
suggested. One was a poorly differentiated
malignant neoplasm, possibly sarcomatoid
carcinoma and 5 cases had unknown primary.
Carcinoma ovary accounts for most of the cases of
malignant ascites (45.45%) followed by one case
each of carcinoma of the GIT, lung, biliary and
DLBCL. (Figure 4,5,6,7)

Fig.3. Malignant pleural effusion in a known
case of breast carcinoma A. PAP 10X, B. CB -H;
E (40X), C. ER Positive, D. PR Positive.

Fig. 4: A case of metastatic pancreatobiliary
carcinoma A: LG 10X, B: CB- H; E (40X), C:
CK19

Positive, D: CK7 Positive, E: CK20 Positive, F:
CK Positive.

Fig. 5. A case of metastatic ovarian serous
carcinoma A. LG 40X, B. CB- H; E (40X), C. CK7

Positive, D. PAX8 positive (diffuse strong), E.
EMA positive, F. WT1 positive.

Fig. 6. A case of malignant ascites caused by
DLBCL. A. LG 40X, B. CB-H; E (40X), C. LCA

Positive, D. CD 20 +, E. CD 79a +, F. Bcl2 +, G.
MUM 1 positive, H.Ki67- 80%.

Fig.7. Metastatic adenocarcinoma of GI origin
A. LG 40X, B. CB-H and E (40X), C. Pan-CK
Positive, D. CK7 focal scattered positive, E.
CK20 Positive, F. CDX2 Positive.

Discussion
The current study studied 104 specimens among
which pleural fluid was the commonest (76/104;
73.08%) followed by ascitic fluid (28/104; 26.92%).
This is in concordance with Bhanvadia et al [26]
who also reported pleural fluid (79/150; 53%) as
the commonest of all effusions but in contrast with
the result of the study conducted by Thapar et al
[2] were the most common fluid was peritoneal
(92/190) followed by pleural (88/190). In the
present study, the most common age group was 61-
70 years, accounting for 25% (26/104) of the cases
which can be attributed to the increased incidence
of malignancies in the elderly. But this finding
contrasted with those found in the studies by
Bansode et al [27] and Padmavathi et al,[28] who
reported the most number of cases in the age group
41-60 years (54% and 69.3% respectively). In the
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Present study, the mean age of cases of malignant
effusion was found to be 57.9 years which was
similar to most of the previous relevant studies. In
this study, there was a male preponderance (54.8%
of 104 cases), the male: female ratio being 1.21:1.
Bansode et al [27] and Padmavathi et al [28]
reported male: female ratio of 2.1:1 and1.4:1 in
their respective studies. However, in the study by
Khan et al, none of the patients were males [29].
Studies by Shivakumarswamy [12] and Fagere et al
[30] also reported female preponderance. 45
(59.21%) male and 16 (57.14%) female cases were
highest in number in pleural and ascitic fluid
effusion category respectively. In the present study,
there were 11 cases of malignant peritoneal
effusion, among which 8 were from women and 3
were from men, i.e., the male: female ratio is
1:2.67. There were 28 cases of malignant pleural
effusion, among which 16 were from men and 12
were from female patients, the male: female ratio,
in this case, is 1.33:1. Similarly, others [27,28]
have also reported a higher number of peritoneal
aspirates from females and more pleural aspirates
from males which can be attributed to the different
incidences of different malignancies in both sexes.
The present study identified additional 19.23% (20
cases) malignancies by CB method when compared
to the CS method. The diagnostic yield for
malignancy was 18.27% (19/104) on CS
examination which was increased to 37.5%
(39/104) by CB technique. (Table 1) This is in
agreement with findings obtained by the studies
done by Dekker et al (38%), [1] Thapar M et al
(13%), [2] Shivakumarswamy et al (15%), [12]
Bansode et al (6.33%), [27] Padmavathi et al
(1.47%), [28] Khan et al (20%), [29] Richardson et
al (12%), [31] Liu et al (12%), [32] Shukla et al.
(15%), [33] Shivakumarswamy et al (13.63%),
[34] Bodele et al (7%), [35] Poorana (5%), [36]
Sujathan et al(2.35%), [37] and Nathani et al (5%)
[38]. This is higher than the study by Bhanvadia et
al where 18/34 (53%) of the malignant cases could
be identified by CS alone [26]. Out of 150 cases
studied by Archana et al [5], 39 (26%) were
positive for malignancy by CB method, while by
routine method only 29 samples were reported as
positive for malignant cells. According to various
studies, an additional diagnostic yield for
malignancy was noted if the CS technique was
supplemented by the CB method [8]. Compared to
Thapar’s study our figures are similar for CBs, but
much lower for smears. Among 17 specimens that
were suspicious for malignancy on CS, 16 were

Diagnosed as malignant and 1 case remained
suspicious even on CBs due to scanty cellularity. By
the CB method, the number of cases that were
suspicious for malignancy was 02/104 (1.92%)
cases and by CS analysis, 17/104 (16.35%) cases.
But according to the study by Bhanvadia et al, it
was 0% by CB method and 11% by CS analysis
[26]. Supplementing CB was the use of a case-
based panel of antibodies for IHC. This added
expression of markers by IHC was instrumental in
objectively defining the cell of origin of the
malignant cell, which enabled us to clearly ascertain
the primary malignancy in 31 cases of CUP. In
25/39 (64.1%) cases, it was possible to narrow
down to a single primary malignancy. In 6/39
(15.38%) cases, IHC could suggest 2 or 3 possible
primary malignancies. There were 8 cases (20.51%)
where a definite primary malignancy could not be
identified (Fig. 1) mostly because of low cellularity
where the representative cells could not be
identified in deeper sections for further IHC. Three
cases were negative on CSs but diagnosed as
positive for malignancy on CBs as it demonstrated
preserved architectural patterns. In two of them,
malignant cells were misinterpreted as reactive
mesothelial cells on CS, which were correctly
diagnosed on CB with the help of IHC. The best
results for identifying the primary malignancy were
for metastatic Serous Carcinoma Ovary and
Adenocarcinoma Lung. Pomjanski N et al in his
study also reported similar results in identifying
primary malignancies [39]. In the case of pleural
fluids, 28 samples (36.84%) were malignant and 48
samples (63.16%) were reactive effusions. The
most common cause of malignant pleural effusion
was adenocarcinoma of the lung in males as well as
in females (53.57%) (15/28 cases).
Shivakumarswamy et al [34] noted pericellular
lacunae in more than 60% of the cases of
adenocarcinoma, characterized by large cell clusters
that were absent in this case. Similar to the current
study, the most common primary neoplasm causing
pleural effusion was carcinoma of the lung in the
studies by Nair and Manjula [40] and Gaur DS et al
[41] followed by carcinoma of the breast in the
former. Khan et al showed carcinoma lung was the
most common site of malignant effusion followed by
carcinoma ovary and GIT. [29] Sears and Hajdu
[42] have reported the most common primary
neoplasm causing pleural effusions as carcinoma of
the breast (24%), followed by carcinoma of the lung
(19%), and malignancies of the lymphoreticular
system (16%). Murphy and Ng described the most
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Common primary lesions were in breast followed by
lung and ovary [43]. In 20.51% of cases, though
adenocarcinoma was confirmed, the site of primary
could not be identified. These results are consistent
with Khan et al [29] who determined the primary
site in 81.3 % of the serous fluids of unknown
origin. Shivakumarswamy et al [12] studied 60
pleural fluid samples where 10 of these fluids were
malignant and primary was not known in three of
the cases. In a study by Kushwaha et al [9], out of
28 samples with malignancy, the primary site could
be confirmed on cytology in 16 (57.14%) of cases
while in the remaining 12 cases, the primary was
not known. The predominant lesion detected in the
various fluids was negative for malignancy 65
(62.5%); malignancy was detected in 39 (37.5%)
cases. Out of the 65 cases of reactive effusions,
73.85% of cases were of pleural effusion followed
by peritoneal (26.15%). Regarding ascitic fluids,
39.3% were malignant and 60.7% were reactive.
Out of 28 ascitic effusions, 5 cases were of ovarian
cancers. In the study of Monte SA et al most of the
malignant neoplasm in ascitic fluids were also
derived from adenocarcinoma of ovarian tumors
[43]. In the study by Nair and Manjula,[40] most
common primary malignancy in cases of malignant
ascitic effusions were adenocarcinoma of the
gastrointestinal tract (GIT) followed by carcinoma of
the ovary. Common primary malignancies in cases
of malignant ascitic effusions were carcinoma of the
ovary (32%), carcinoma of the breast (15%), and
lymphoreticular malignancies (7%) in the study by
Sears and Hajdu [42]. In the present study, most of
the malignant effusions were metastatic
adenocarcinoma. Our results correlated with the
studies done by Khan K et al,[29] Sears and Hajdu,
[42] Foot et al [45, 46] and van de Molengraft et al
[47]. The most common cause for malignant pleural
effusion was adenocarcinoma lung and that of
malignant ascites, serous ovarian carcinoma. This is
in concordance with the studies by Ghosh et al [24],
Bhanvadia et al [26] and Bonito et al [48]. The most
common primary malignancy in the fluid samples
was Lung Carcinoma (41%) in the present study;
similar to the studies by Karki S et al [49], Bjorn et
al [50]. Other malignancies included GI Carcinoma,
Pancreatobiliary Carcinoma, Mucinous Carcinoma
Ovary, Carcinoma Breast, Serous Carcinoma of
ovary and DLBCL. Spieler and Gloor [51] stated that
common primary lesions identified in their study
were in breast, ovary, lung, and GIT.
Shivakumarswamy et al [12] reported that common
primary lesions in their study were in the lung and

Then in GIT. Limitations of the present study are
that only pleural and ascitic fluids were included,
not any other type of effusion fluids and the limited
spectrum of malignancies seen. Also, observation
could have been more representative and more
statistically significant if the number of cases was
more.

Conclusion
The present study concludes that the cell block
technique, when used as an adjunct to conventional
smear examination, has superior diagnostic yield
due to better preservation of the architectural
pattern and better morphological features of the cell
clusters, which is particularly important in those
cases fraught with the diagnostic dilemma between
reactive changes and malignancy. There is a limited
area of cell dispersal leading to the concentration of
the diagnostic material i.e., high cellularity and
increased cell density. A number of sections and
perform special stains and IHC can also be studied,
if required, to identify the primary site of origin in
the carcinoma of unknown primary. The blocks can
be preserved for molecular pathology too.

What does the study add to the
existing knowledge?
The current study reports the diagnostic efficiency
of the cell block method to be superior to that of
conventional smear alone. Hence cell block
preparation should be routinely incorporated along
with the use of IHC, if required, in the evaluation of
serous effusions for a more accurate diagnosis.
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