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Abstract

Introduction: Pleural fluid cytology is essential for diagnosing malignant pleural effusions and other pleural
pathologies. Conventional smears (CS) are commonly used to study pleural effusions, but the modified cell
block (MCB) method can enhance diagnostic accuracy. This study compares the diagnostic yield of CS alone
versus combined with MCB in pleural fluid cytology. The aim of this study was to determine the comparative
diagnostic value of CS techniques and a combined approach using the MCB method in the cytological
analysis of pleural fluid.

Method: This cross-sectional study included samples of pleural fluid over 2 years from Nov 2016 to Oct 2018.
Each fluid sample was divided into two parts for evaluation using (CS+MCB techniques. Ethical approval was
obtained from the institution. Clinical parameters, along with microscopic findings such as cellularity and
morphological preservation on CS and MCB, were compared.

Result: In 102 samples, the combined method (conventional smear+MCB) showed a significantly higher
diagnostic yield for malignancy with an additional 9 cases (180%), compared to CS alone. MCB demonstrated
superior cellularity and morphological preservation.

Conclusion: Combining CS with MCB in our study resulted in enhanced cellularity and morphological details,
leading to more accurate diagnoses. This study highlights the role of MCB in significantly improving the
diagnostic accuracy of pleural fluid cytology, as compared to CS alone, especially in malignancy.

How to cite Correspondence

Thomas SM, GK P. Modified Alcohol-Formalin Cell Block: A Sonia Mary Thomas, Department of Pathology, Pushpagiri Institute
Valuable Adjunct for Cytodiagnosis in Suspected Malignant  of Medical Sciences and Research Centre, Thiruvalla, India. Email:
Pleural Effusions. Journal of Chitwan Medical College. soniathomas88@gmail.com, Telephone: +919645178181
2025;15(52):70-77.

Journal of Chitwan Medical College. 2025;15(53):70-77. www.jcmc.com.np 70


https://doi.org/10.54530/jcmc.1681
https://orcid.org/0009-0005-9040-4870
mailto:soniathomas88@gmail.com
https://orcid.org/0000-0001-9090-8511
mailto:drparvathidevi27@gmail.com
mailto:soniathomas88@gmail.com

General section

Thomas et al. Modified cell block cytodiagnosis of pleural fluid

Original article

Introduction

Pleural effusions are commonly encountered in
clinical practice worldwide, with diverse
aetiologies ranging from benign inflammatory
conditions to  malignancies.  Cytological
examination of pleural fluid is a minimally
invasive and essential diagnostic tool for
differentiating benign from malignant effusions.
L2 Globally, malignant pleural effusions are
frequently  associated with metastatic
carcinomas and primary pleural tumours such as
mesothelioma, with increasing incidence
reported in many regions, including South Asia
and India.>* Conventional smear (CS) cytology
remains widely used due to its simplicity and
rapid turnaround, but it suffers from limitations
such as low cellular yield and poor architectural
preservation, which can reduce diagnostic
accuracy. >’

Several studies have demonstrated that the
modified cell block (MCB) technique is relatively
cheap and easy to perform, enhances cellularity,
preserves tissue architecture, and allows for
ancillary studies like immunohistochemistry and
molecular testing, thereby improving diagnostic
yield. &1 Despite this, the routine use of MCB in
pleural fluid cytology remains limited in many
clinical settings, including regional and local
laboratories, due to factors such as cost,
resource availability, and lack of awareness. 1112
Moreover, differentiating reactive atypical
mesothelial cells from malignant cells remains a
diagnostic challenge with CS alone, contributing
to diagnostic uncertainty.!*14

This study aims to compare the diagnostic
efficacy of CS alone versus a combined approach
using MCB in pleural fluid cytology. The
objectives are: (1) to establish diagnoses using
CS; (2) to establish diagnoses using MCB; and (3)
to assess and compare the diagnostic accuracy
of CS alone versus combined CS and MCB
techniques.

Method

This study was done on 102 samples of pleural
fluid received routinely in the Department of

Pathology, Sri Siddhartha Medical College,
Tumkur, India, over 2 years from Nov 2016 to Oct
2018. The consent and fluid collection were
done by the respective clinical departments
where the patients were admitted. This study
received ethical clearance from the institutional
review board.

All samples received in the department were
included in the study. Fluids were immediately
processed to avoid cellular loss due to delay. In
cases where immediate processing of pleural
fluid samples was not feasible, the specimens
were preserved at 4°C with processing
completed within 12 hours to minimise cellular
degradation. Each pleural fluid sample was
divided into two and subjected to examination
by both CS and MCB methods. Physical
examination of the fluid was done to note colour,
appearance, presence of clot and mucin. The
fluid was divided into two parts.

In CS, one half of the sample was centrifuged at
2500 rpm for 15 minutes, supernatant discarded,
sediment smears prepared and stained with
Papanicolau stain.

In MCB, the remaining half of the sample was
fixed for 1 hour by adding an equal volume of a
modified fixative composed of 10% alcohol-
formalin and centrifuged at 2500 rpm for 15
minutes. Supernatant was discarded, and 3 ml of
10% alcohol — formalin was added to the cell
button obtained and left overnight. The cell
button was transferred onto a filter paper,
processed like routine biopsy specimens,
embedded in paraffin, sections cut and stained
with routine H and E stain.

Microscopic examination of CS and MCB was
done. Data collected was entered on an MS Excel
spreadsheet (version 2010) and analysed and
interpreted using IBM SPSS version 25.
Cytological characteristics such as cellularity,
morphological preservation, and the presence of
malignant cells were assessed using both
methods. Diagnostic accuracy was determined
by correlating the cytological findings with
clinical and histopathological follow-up data. The
diagnostic yield of the two methods was
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compared using chi-square tests, with a p-value

of less than 0.05 indicating statistical significance.

Result

The study comprised 102 pleural fluid samples,
the highest number of 41(40.2%) from the age
group 41-50 vyears, Table 1. Males were
69(67.6%). Out of the 102 samples, 74(72.5%)
were exudative and  28(27.5%) were
transudative effusions, Figure 1.

Out of 102 samples of pleural fluid, MCB was
obtained in only 77 cases due to low cellularity,
low fluid volume or other factors obscuring
diagnostic material. Amongst the 77 cases,
cellularity obtained was more in MCB compared
to CS, 53(68.8%) vs. 16(15.7%.) The 5(5%) cases
of malignancy on CS were also positive for
malignancy on MCB. In addition, nine more

cases were detected to be malignant on MCB,
resulting in a total of 14(18.2%) cases being
reported as malignant on histopathology. These
14 cases were correlated and confirmed on
biopsy of the malignant tumour along with
serological, radiological and immuno-
histochemistry correlation as and when
applicable. The 2(2%) cases suspicious for
malignancy on CS proved to be benign on MCB,
Table 2.

We observed 3D cell clusters, papillary and
glandular patterns in our evaluation of MCB
slides. The MCB showed better cellular
preservation and architectural preservation
compared to CS in our study, thereby increasing
the diagnostic yield of malignant cases. The
majority of the malignant effusions (60%) were
seen in males, and the most common underlying
cause was lung carcinoma, Figure 2.

Table 1. Age wise distribution of pleural fluid samples, n=102

Age (Years)

0-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
>91

n(%)

0
0

1(0.98)
5(4.90)
41(40.20)
33(32.35)
9(8.82)
8(7.84)
5(4.90)

0

Exudative
74(72.5%)

Figure 1. Distribution of type of pleural fluid, n=102

Transudative
28(27.5%)
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Figure 2. Microscopy of CS and MCB methods for evaluation of pleural fluid samples (A) Cluster of reactive
mesothelial cells and lymphocytes in the CS of a pleural fluid. (B) Tuberculosis. MCB of the same fluid revealed
granuloma with inset showing epithelioid cells. (C) Squamous cell carcinoma, lung. MCB from a pleural fluid
showing malignant squamous cells in sheets. (D) Adenocarcinoma, lung. MCB from a pleural fluid showing
malignant cells arranged in glandular pattern. (E) Malignant mesothelioma. CS showing clusters of atypical
mesothelial cells. (F) MCB of the same fluid showing malignant mesothelial cells in papillary pattern.
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Table 2. Comparison of cellularity and categorisation of nature of fluid on CS and MCB

Variables Conventional smear, 102  Modified cell blocks, 77 y2 test p-value
n(%) n(%)

Cellularity 52.34 <0.001

Mild 41(40.2) 12(15.6)

Moderate 45(44.1) 12(15.6)

Marked 16(15.7) 53(68.8)

Nature of fluid 9.44 0.009

Benign 95(93.1) 63(81.8)

Suspicious 2(2) 0

Malignant 5(5) 14(18.2)

Discussion females, which is similar to previous studies.?”?°

In the present study, cellularity, categorisation of
the nature of pleural fluid and diagnostic yield,
including malignancy, were significantly higher
by MCB compared to CS, P<0.05.

Despite well-documented advantages of MCB,
its routine use in clinical practice remains limited,
with most clinicians relying solely on CS reports.
Our findings emphasise the importance of
integrating CS with MCB to enhance the accuracy
of pleural fluid cytology. Our findings highlight
that combining CS with MCB significantly
improves diagnostic accuracy, particularly for
malignancy, due to MCB’s enhanced cellularity,
better morphological preservation, and superior
visualisation of malignant cells.’® In this study,
10% alcohol-formalin was used as a fixative for
cellblock preparation, which improved cellularity
by minimising cell loss through protein cross-
linking. Similar findings were reported in a
previous study using the same fixative.'® In our
study, out of 102 samples, only 77 samples gave
sufficient material for MCB. Limited cell block
yield was primarily due to low cellularity in
transudative or benign effusions, extremely
dilute or haemorrhagic samples that reduced
effective cell recovery, and smaller fluid volumes
limiting the amount of cellular material obtained.

In our study, the majority of the pleural fluid
samples were in the age group 40-50 years
(40.2%), which is consistent with other
studies.’*® In present study, the majority of the
samples came from males (68%) compared to

We found that the majority of samples were
exudative (72%), which was similar to one study
(91%), but it was contrary to the study, which
had more transudative fluids (61%).'®?* The MCB
method yielded a notable increase in cellularity,
accompanied by enhanced morphological detail
and preservation of architectural patterns,
including three-dimensional clusters, cell balls,
and papillary and acinar arrangements, when
compared to CS, similar to other studies which,
in addition to the aforementioned patterns also
showed sheets, nests and cords. These
observations are consistent with findings
reported in prior studies.?*?

The information on architectural patterns is an
essential clue to the diagnosis of malignancy as
well as to identifying the primary site. Our study
revealed that five cases initially identified as
malignant effusions by CS were confirmed as
such by the MCB method. Additionally, nine
cases reported as negative for malignancy on CS
were subsequently diagnosed as malignant on
MCB analysis. All nine cases of malignancy on
MCB were confirmed on corresponding
histopathological examination along with clinical,
serological and radiologic correlation. Two cases
suspicious for malignancy on CS proved to be
negative for malignancy on MCB. Our evaluation
of MCB revealed better preservation of cellular
morphology as well as architectural patterns
such as 3D cell clusters, papillary and glandular
patterns. Thus, in our study, the number of cases
detected as positive for malignancy using a
combined approach of CS and MCB technique
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was increased by 9(180%). This highlights that
MCB method demonstrably enhanced the
diagnostic yield, particularly in the detection of
malignancy, which is similar to the findings from
other studies.?’?> In the present study, among
malignant effusions diagnosed majority were
those from lung carcinoma, which is consistent
with the study by Johnston (36%).%°

The improved diagnostic utility of the combined
method highlights the importance of using MCB
as an adjunct to CS. The ability to take multiple
deeper sections for extensive analysis,
preservation of blocks for future retrieval and
analysis, and perform immunohistochemistry
and molecular analysis on MCB further enhances
diagnostic accuracy, thereby influencing early
diagnosis, patient treatment and prognosis.

Our findings align with existing evidence
demonstrating MCB's significant advantage in
detecting malignant cases.?>® Given its cost-
effectiveness, ease of use, and superior
diagnostic yield, we strongly advocate for the
routine use of MCB in conjunction with
conventional smear for all pleural fluid cases, to
enhance diagnostic accuracy and patient care
particularly in cases of malignancy where early
diagnosis and management could severely
impact prognosis of the patient. Our study
comes with certain limitations, where out of 102
samples, only 77 samples had diagnostic
material for MCB, and the comparative analysis
was restricted to this subset.

Conclusion

This study confirms the advantage of combining
conventional smears (CS) and a modified cell
block (MCB) technique for accurate pleural fluid
cytodiagnosis. Using a simple, cost-effective 10%
alcohol-formalin fixative, the MCB method leads
to improved cellularity, architectural
preservation, and  morphological clarity
compared to CS. The MCB significantly enhances
detection of malignant cases and must be
routinely used as a valuable adjunct to CS in
pleural fluid cytodiagnosis.

Author contribution

Concept and design: All; Literature search: SMT;
Data collection: SMT; Data analysis: All; Draft
manuscript:  All;  Final manuscript and
accountability: All

Acknowledgment
None

Conflict of interest
None

Funding
None

Supplementary material

The data and supplementary material that
support the findings of this study are available
from the corresponding author upon reasonable
request.

References

1. Light RW. Clinical manifestations and useful
tests. Pleural diseases. 1995;4:42-86.
Google Scholar

2. Koss LG, Melamed MR, editors. Koss'
diagnostic cytology and its histopathologic
bases. Lippincott Williams & Wilkins; 2006.
Google Scholar Full Text

3. Jacobs B, Sheikh G, Youness HA, Keddissi JI,
Abdo T. Diagnosis and Management of
Malignant Pleural Effusion: A Decade in
Review. Diagnostics (Basel). 2022 Apr
18;12(4):1016. DOl PubMed Google Scholar
Full Text

4. Antunes G, Neville E, Duffy J, Ali N. Pleural
Diseases Group, Standards of Care
Committee, British Thoracic Society. BTS
guidelines for the management of malignant
pleural effusions. Thorax. 2003 May;58
Suppl 2(Suppl 2):ii29-38. DOI PubMed
Google Scholar Full Text

5. Sahn SA. The pleura. Am Rev Respir Dis.
1988;138(1):184-234. DOl PubMed Google
Scholar Full Text

6. Joseph LM, Sainulabdeen S, Sujatha D,
Sundaram S. Diagnostic utility of cytospin in
comparison to cell block in peritoneal and
pleural fluid cytology. Asian Journal of
Medical Sciences. 2022 Nov 1;13(11):254-
9.DOI Google Scholar Full Text

Journal of Chitwan Medical College. 2025;15(53):70-77.

Www.jcmc.com.np 75


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=R.W.+Light.+Clinical+manifestations+and+useful+tests.+R.W.+Light+%28Ed+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=2.%09Koss+LG%2C+Melamed+MR+%28Ed%29.+Koss+Diagnostic+cytology+and+its+histopathologic+bases%2C+5th+edition%2C+JB+Lippincott+Company%3A+Philadelphia.+2006%3B922-1016.+&btnG=
https://books.google.com/books?hl=en&lr=&id=yUvhjjShhpEC&oi=fnd&pg=PA1023&dq=2.%09Koss+LG,+Melamed+MR+(Ed).+Koss+Diagnostic+cytology+and+its+histopathologic+bases,+5th+edition,+JB+Lippincott+Company:+Philadelphia.+2006%3B922-1016.+&ots=CQeMJldb6G&sig=0P1lZ1TU0DtJEVnhpFLziEpkBXc
https://doi.org/10.3390/diagnostics12041016
https://pubmed.ncbi.nlm.nih.gov/35454064/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Diagnosis+and+Management+of+Malignant+Pleural+Effusion%3A+A+Decade+in+Review+Blake+Jacobs+1%2C+Ghias+Sheikh+1%2C+Houssein+A+Youness+1%2C+Jean+I+Keddissi+1%2C+Tony+Abdo+1%2C*&btnG=
https://www.mdpi.com/2075-4418/12/4/1016
https://doi.org/10.1136/thorax.58.suppl_2.ii29
https://pubmed.ncbi.nlm.nih.gov/12728148/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=3.%09Roberts+ME%2C+Maskell+NA%2C+Waterer+GW%2C+et+al.+British+Thoracic+Society+guidelines+for+the+management+of+malignant+pleural+effusions.+Thorax.+2003%3B58+Suppl+2%3Aii1-ii18.&btnG=
https://thorax.bmj.com/lookup/doi/10.1136/thorax.58.suppl_2.ii29
https://doi.org/10.1164/ajrccm/138.1.184
https://pubmed.ncbi.nlm.nih.gov/3059866
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Sahn+SA.+The+pleura.+Am+Rev+Respir+Dis.+1988%3B138%281%29%3A184-234&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Sahn+SA.+The+pleura.+Am+Rev+Respir+Dis.+1988%3B138%281%29%3A184-234&btnG=
https://www.atsjournals.org/doi/abs/10.1164/ajrccm/138.1.184?download=true&journalCode=arrd
https://doi.org/10.3126/ajms.v13i11.44526
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Diagnostic+utility+of+cytospin+in+comparison+to+cell+block+in+peritoneal+and+pleural+fluid+cytology&btnG=
https://ajmsjournal.info/index.php/AJMS/article/view/1939

General section

Thomas et al. Modified cell block cytodiagnosis of pleural fluid

Original article

Chufal SS, Rawat S, Singh P, Kumar P, Rizvi G,
Srivastava S et al. Comparative Study Of
Conventional Smear And Cell Block In The
Cytodiagnosis Of Pleural And Peritoneal
Effusion. Life Sci Biotechnol Pharma Res.
2024;13(11):703-8. DOI Google Scholar Full
Text

Nasuti JF, Tam D, Gupta PK. Diagnostic value
of liquid-based (Thinprep) preparations in
nongynecologic cases. Diagn Cytopathol.
2001; 24(2):137-41. DOl PubMed Google
Scholar Full Text

Qamar |, Rehman S, Mehdi G, Maheshwari V,
Ansari HA, Chauhan S. Utility of Cytospin and
Cell block Technology in Evaluation of Body
Fluids and Urine Samples: A Comparative
Study. J Cytol. 2018 Apr-Jun;35(2):79-82.
DOI PubMed Google Scholar Full Text

10. Shidham VB, Layfield LJ. Cell-blocks and
immunohistochemistry. Cytojournal. 2021
Jan 30; 18:2. DOI PubMed Google Scholar
Full Text

11. Assawasaksakul T, Boonsarngsuk V,
Incharoen P. A comparative study of
conventional cytology and cell block method
in the diagnosis of pleural effusion. J Thorac
Dis. 2017 Sep;9(9):3161-7. DOl PubMed
Google Scholar Full Text

12. Bista P. Comparison of the diagnostic
accuracy of cell block with cytology smear in
serous effusions. Journal of Pathology of
Nepal. 2013; 3(6):482-6. DOl Google
Scholar Full Text

13. Shivakumarswamy U, Arakeri SU,
Karigowdar MH, Yelikar B. Diagnostic
utility of the cell block method versus
the conventional smear study in pleural
fluid cytology. J Cytol. 2012;29(1):11-5.
DOI Google Scholar Full Text

14. Shital P, Mirz M, Gondhali G. Pleural fluid
‘cell block’ analysis in malignant pleural
effusion: sensitive, superior over fluid
cytology and suitable for
immunohistochemistry analysis (IHC),
will decrease need for thoracoscopy
guided procedures. European
Respiratory Journal. 2017; 50: 4308. DOI
Google Scholar Full Text

15. Nambirajan A, Jain D. Cell blocks in
cytopathology: An update. Cytopathol.

2018;29:505-24. DOl Google Scholar
Full Text

16. Nathan, N. A,, Narayan, R., Smith, M. M., &

Horn, M. J. Cell block cytology: improved
preparation and its efficacy in diagnostic
cytology. American journal of clinical
pathology. 2000;114(4), 599-606. DOl
Google Scholar Full Text

17. Grandhi B, Shanthi V, N MR, V CR, K VM. The

diagnostic utility of cell block as an
adjunct to cytological smears. Int J Med Res
Health Sci. 2014;3(2):278-84. Full Text

18. Bhanvadia VM, Santwani PM, Vachhani JH.

Analysis of diagnostic value of cytological
smear method versus cell blocks method in
body fluid cytology: study of 150 cases.
Ethiop J Health Sci. 2014;24(2):125-31. DO
Google Scholar Full Text

19. Udaya B S, Prakash. Comparision of

Needle Biopsy with Cytologic Analysis for
the evaluation of Pleural Effusion:
Analysis of 414 cases. Mayo Clin
Proc.1985;60:158-64. DOI Google
Scholar Full Text

20. Bansode S, Kumbalkar D, Nayak S.

Evaluation of cell block technique in the
cytodiagnosis of body fluids. Int J Sci Res
2015;4:87-94. DOl Google Scholar Full
Text

21. Shobha SN, Kodandaswamy CR. Utility of

modified cell block technique in cases of
pleural effusion suspected of
malignancy. Int J Health  Sci
Res 2013;3:33-8. Full Text

22. Pal S, Murmur D, Goswami BK. Ascitic fluid

cytology in suspected malignant effusions
with special emphasis on cell block
preparation .J. of evolution of Med and Dent
Sci.2015, 4(60), 10488-93. DOl Google
Scholar Full Text

23. Matreja SS, Malukani K, Nandedkar SS,

Varma AV, Saxena A, Ajmera A. Comparison
of efficacy of cell block versus conventional
smear study in exudative fluids. Niger
Postgrad Med J. 2017;24:245-9. DOI Google
Scholar Full Text

24. Thapar M, Mishra RK, Sharma A, Goyal V,

Goyal V. Critical analysis of cell block versus
smear examination in effusions. Journal of

Journal of Chitwan Medical College. 2025;15(53):70-77.

Www.jcmc.com.np 76


https://doi.org/10.69605/ijlbpr_13.11.2024.123
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparative+Study+Of+Conventional+Smear+And+Cell+Block+In+The+Cytodiagnosis+Of+Pleural+And+Peritoneal+Effusion+&btnG=
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ijlbpr.com/uploadfiles/123vol13issue11pp703-708.20241130035213.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ijlbpr.com/uploadfiles/123vol13issue11pp703-708.20241130035213.pdf
https://doi.org/10.1002/1097-0339(200102)24:2%3C137::aid-dc1027%3E3.0.co;2-5
https://pubmed.ncbi.nlm.nih.gov/11169896
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Diagnostic+value+of+liquid-based+%28Thinprep%29+preparations+in+nongynecologic+cases&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Diagnostic+value+of+liquid-based+%28Thinprep%29+preparations+in+nongynecologic+cases&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/1097-0339(200102)24:2%3C137::AID-DC1027%3E3.0.CO;2-5
https://doi.org/10.4103/JOC.JOC_240_16
https://pubmed.ncbi.nlm.nih.gov/29643653/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Utility+of+Cytospin+and+Cell+block+Technology+in+Evaluation+of+Body+Fluids+and+Urine+Samples%3A+A+Comparative+Study+Irmeen+Qamar+1%2C+Suhailur+Rehman+1%2C%E2%9C%89%2C+Ghazala+Mehdi+1%2C+Veena+Maheshwari+1%2C+Hena+A+Ansari+1%2C+Sunanda+Chauhan&btnG=
https://journals.lww.com/jocy/fulltext/2018/35020/utility_of_cytospin_and_cell_block_technology_in.3.aspx
https://doi.org/10.25259/Cytojournal_83_2020
https://pubmed.ncbi.nlm.nih.gov/33598043/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Utility+of+Cytospin+and+Cell+block+Technology+in+Evaluation+of+Body+Fluids+and+Urine+Samples%3A+A+Comparative+Study+Irmeen+Qamar+1%2C+Suhailur+Rehman+1%2C%E2%9C%89%2C+Ghazala+Mehdi+1%2C+Veena+Maheshwari+1%2C+Hena+A+Ansari+1%2C+Sunanda+Chauhan&btnG=
https://cytojournal.com/cell-blocks-and-immunohistochemistry/
https://doi.org/10.21037/jtd.2017.08.52
https://pubmed.ncbi.nlm.nih.gov/29221292/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+comparative+study+of+conventional+cytology+and+cell+block+method+in+the+diagnosis+of+pleural+effusion+Theerada+Assawasaksakul+1%2C+Viboon+Boonsarngsuk+1%2C%E2%9C%89%2C+Pimpin+Incharoen+2&btnG=
https://jtd.amegroups.org/article/view/15359/12723
https://doi.org/10.3126/jpn.v3i6.8998
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+the+diagnostic+accuracy+of+cell+block+with+cytology+smear+in+serous+effusions+P+Bista&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+the+diagnostic+accuracy+of+cell+block+with+cytology+smear+in+serous+effusions+P+Bista&btnG=
https://nepjol.info/index.php/JPN/article/view/8998
https://doi.org/10.4103/0970-9371.93210
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=13.%09Shivakumarswamy+U%2C+Arakeri+SU%2C+Karigowdar+MH%2C+Yelikar+B.+Diagnostic+utility+of+the+cell+block+method+versus+the+conventional+smear+study+in+pleural+fluid+cytology&btnG=
https://journals.lww.com/jocy/fulltext/2012/29010/diagnostic_utility_of_the_cell_block_method_versus.3.aspx
https://doi.org/10.1183/1393003.congress-2017.PA4308
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09Shital+P%2C+Mirz+M%2C+Gondhali+G.+Pleural+fluid+%E2%80%98cell+block%E2%80%99+analysis+in+malignant+pleural+effusion%3A+sensitive%2C+superior+over+fluid+cytology+and+suitable+for+immunohistochemistry+analysis+%28IHC%29%2C+will+decrease+need+for+thoracoscopy+guided+procedures.+&btnG=
https://publications.ersnet.org/content/erj/50/suppl61/pa4308
https://doi.org/10.1111/cyt.12627
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=15.%09Nambirajan+A%2C+Jain+D.+Cell+blocks+in+cytopathology%3A+An+update.+Cytopathol.2&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/cyt.12627
https://doi.org/10.1309/G035-P2MM-D1TM-T5QE
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=16.%09Nathan%2C+N.+A.%2C+Narayan%2C+R.%2C+Smith%2C+M.+M.%2C+%26+Horn%2C+M.+J.+%282000%29.+Cell+block+cytology%3A+improved+preparation+and+its+efficacy+in+diagnostic+cytology&btnG=
https://academic.oup.com/ajcp/article-abstract/114/4/599/1757959
https://www.ijmrhs.com/abstract/the-diagnostic-utility-of-cell-block-as-an-adjunct-to-cytological-smears-1392.html
https://doi.org/10.4314/ejhs.v24i2.4
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=18.%09Bhanvadia+VM%2C+Santwani+PM%2C+Vachhani+JH.+Analysis+of+diagnostic+value+of+cytological+smear+method+versus+cell+blocks+method+in+body+fluid+cytology&btnG=
https://www.ajol.info/index.php/ejhs/article/view/102515
https://doi.org/10.31729/jnma.8642
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=19.%09Udaya+B+S%2C+Prakash.+Comparision+of+Needle+Biopsy+with+Cytologic+Analysis+for+the+evaluation+of+Pleural+Effusion%3A+Analysis+of+414+cases.+Mayo+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=19.%09Udaya+B+S%2C+Prakash.+Comparision+of+Needle+Biopsy+with+Cytologic+Analysis+for+the+evaluation+of+Pleural+Effusion%3A+Analysis+of+414+cases.+Mayo+&btnG=
https://www.sciencedirect.com/science/article/pii/S0025619612602122
http://dx.doi.org/10.13140/RG.2.2.13576.65283
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Bansode+S%2C+Kumbalkar+D%2C+Nayak+S.+Evaluation+of+cell+block+technique+in+the+cytodiagnosis+of+body+fluids.+Int+J+Sci+Res+2015%3B4%3A87-94+&btnG=
https://www.ijsr.net/archive/v4i7/SUB156104.pdf
https://www.ijsr.net/archive/v4i7/SUB156104.pdf
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=03da4f580b882e3a7624c88fdbdda28d595197a1
http://dx.doi.org/10.14260/jemds/2015/1511
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=23.%09Pal+S%2C+Murmur+D%2C+Goswami+BK.+Ascitic+fluid+cytology+in+suspected+malignant+effusions+with+special+emphasis+on+cell+block+preparation+.J.+of+evolution+of+Med+and+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=23.%09Pal+S%2C+Murmur+D%2C+Goswami+BK.+Ascitic+fluid+cytology+in+suspected+malignant+effusions+with+special+emphasis+on+cell+block+preparation+.J.+of+evolution+of+Med+and+&btnG=
https://jemds.com/abstract.php?at_id=8504
https://doi.org/10.4103/npmj.npmj_150_17
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=24.%09Matreja+SS%2C+Malukani+K%2C+Nandedkar+SS%2C+Varma+AV%2C+Saxena+A%2C+Ajmera+A.+Comparison+of+efficacy+of+cell+block+versus+conventional+smear+study+in+exudative+fluids.+Niger+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=24.%09Matreja+SS%2C+Malukani+K%2C+Nandedkar+SS%2C+Varma+AV%2C+Saxena+A%2C+Ajmera+A.+Comparison+of+efficacy+of+cell+block+versus+conventional+smear+study+in+exudative+fluids.+Niger+&btnG=
https://journals.lww.com/npmj/fulltext/2017/24040/comparison_of_efficacy_of_cell_block_versus.10.aspx

General section

Thomas et al. Modified cell block cytodiagnosis of pleural fluid

Original article

25.

cytology. 2009 Apr 1;26(2):60-4. DOI
Google Scholar Full Text

Dey S, Nag D, Nandi A, Bandyopadhyay R.
Utility of cell block to detect malignancy in
fluid cytology: Adjunct or necessity? J Cancer
Res Ther. 2017 Jul-Sep;13(3):425-9. DOI
Google Scholar Full Text

26. Johnston WW. The Malignant Pleural

Effusion. A Review of Cytopathologic
Diagnosis of 584 specimens from 472
Consecutive Patients. Cancer. 1985;56:905-
9. DOl PubMed Google Scholar Full Text

Journal of Chitwan Medical College. 2025;15(53):70-77.

wWww.jcmc.com.np 77


https://doi.org/10.4103/0970-9371.55223
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=25.%09Thapar+M%2C+Mishra+RK%2C+Sharma+A%2C+Goyal+V%2C+Goyal+V.+Critical+analysis+of+cell+block+versus+smear+examination+in+effusions&btnG=
https://journals.lww.com/jocy/fulltext/2009/26020/critical_analysis_of_cell_block_versus_smear.2.aspx
https://doi.org/10.4103/0973-1482.177501
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=26.%09Dey+S%2C+Nag+D%2C+Nandi+A%2C+Bandyopadhyay+R.+Utility+of+cell+block+to+detect+malignancy+in+fluid+cytology%3A+Adjunct+or+necessity%3F+J+Cancer+Res+Ther.+2017+&btnG=
https://journals.lww.com/cancerjournal/fulltext/2017/13030/utility_of_cell_block_to_detect_malignancy_in.7.aspx
https://doi.org/10.1002/1097-0142(19850815)56:4%3C905::aid-cncr2820560435%3E3.0.co;2-u
https://pmc.ncbi.nlm.nih.gov/articles/PMC4016683/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=27.%09Johnston+WW.+The+Malignant+Pleural+Effusion.+A+Review+of+Cytopathologic+Diagnosis+of+584+specimens+from+472+Consecutive+Patients.+&btnG=
https://acsjournals.onlinelibrary.wiley.com/doi/pdfdirect/10.1002/1097-0142(19850815)56:4%3C905::AID-CNCR2820560435%3E3.0.CO;2-U

