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Abstract

Objective: To determine the diagnostic yield of cell blocks, prepared by the vapour fixation method, using
laboratory supplies easily available at any low resource laboratory setup or outpatient department of a basic
healthcare unit. Methods: Prospective descriptive study was carried out at Healthways Laboratories Rawalpindi,
for 6 months from 1 January 2017 to 30" June 2017. Walk in patients referred to the lab for FNAC were selected
by non probability convenient sampling. After preparing FNAC slides from first pass, the patients were briefed
about the cell block material and after informed consent second dedicated passes were done to make cell blocks.
Results: Out of 47 cases, there were 25 (53.2 %) breast lumps, 8 (17%) superficial collections, 7 (15.1%)
lymphadenopathies, 6 (12.8%) thyroid swellings and 1 salivary gland swelling. Technique yielded moderate to
high cellularity in 33 (70.2%) cases, 16 from malignant and 1 from benign breast lumps, 5 from thyroid, 3 from
reactive and 3 from metastatic lymphnodes, 3 from abscesses, 1 from lipoma and 1 from salivary gland. Low
cellularity 14 (29.8%) cases were from 5 benign and 3 malignant breast lumps, 2 hematomas and 1 case each
from thyroid, metastatic lymphnode, abscess and lipoma. Good cellularity was achieved in 16 (84.2%) of 19
cases of malignant breast lesions, 3 (15.8%) were hypo cellular of which 1 was non-diagnostic on FNAC smear.
Cell block diagnosis was comparable to FNAC in 35 of 47 (74.4%) cases. Non diagnostic cases on cell block
were more, 13 versus 3 cases on FNAC. The kappa value of agreement in diagnosis was 0.64. Conclusions: Poor
man’s cell block method is simplest and effective method of cell block preparation which must be advocated at
basic healthcare units and low tech laboratory. Its diagnostic potential must be further explored.
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Introduction

The cell block technique has been in use for over
a hundred years. The idea was initiated by Bahrenburg
(1896) that applied it to a large quantity of ascitic fluid
from two patients and was able to convert the fluid

preparation [3]. These methods range from the simple
clot and scrape method which employs scraping off the
material from a pre-fixed smear and the low tech, low
cost vapour fixation method to the highly sophisticated,

specimen into histological sections. The technique has
evolved and various methods of cell block preparations
have emerged [1-2].

The college of American Pathologists’ cytology
committee reviewed available literature and published a
recognition of about § to 9 different methods of cell block

fully automated cellient cell block technique Wagner DG
et al., (2011) [4]. The present study helps to elucidate
the role of cell block material as a better specimen for
ancillary studies, with better options for optimal sampling
and triage [3].
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The most common method employed for making
cell block is the, ‘Plasma Thrombin method’ [3-5]. This
technique offers valuable material for ancillary studies
is low cost and can utilize fine needle aspirates as well
as fluid specimens. However, the technique is slightly
cumbersome and labour intensive. There is also a risk of
cross contamination with plasma or thrombin. A technique
was proposed by Mayall and Darlington (2010), which
utilized the vapour fixation method of making cell block
from fine needle aspirated material [6]. The technique
which refers to as the poor man’s cell block is simple
and almost cost-free as no extra reagents or expensive
laboratory equipment is required for the preparation
of cell block. Despite being a very cost effective and
a simpler technique, it is not widely used even in poor
countries probably because very little data is available
on the effectivity and efficiency of the technique and its
ability to preserve cellular detail and antigenicity. The
reason might be that the technique is less advocated, not
very well known and sounds crude as it employs almost
no specific reagents or equipment.

The role of cell blocks as an adjunct to fine needle
aspiration cytology (FNAC) smear preparation was
established long time ago but in era of molecular
diagnostics and personalized medicine a morphological
diagnosis alone does not suffice. Pathologists are now
faced with more challenges and a steady increase is seen
in the request for molecular testing on patient sample.
Use of cytology material for ancillary tests is thus, being
advocated more and more [7-9]. This becomes even
more relevant in patients with high-stage, surgically
unresectable malignant disease. In such cases smaller
biopsies with minimal complications are desired [7]. Many
studies in this regard are being carried out, mainly with
the aim of validating the results of immunohistochemistry
(IHC), fluorescence in situ hybridization and molecular
genetics on cell block material [9-10]. Cell blocks are a
preferred choice among cytology material for ancillary
tests as they are known for their semblance to histological
sections, yield formalin fixed paraffin embedded blocks,
can be archived and multiple sections for multiple
purposes are available. Since, most ancillary techniques
have been validated on formalin fixed paraffin embedded
material hence the preferred choice of fixative in cell block
material is also formalin [10].

Although efforts are directed towards mutational
analysis in cell block material, its importance as a cost
effective technique with wider applicability cannot
be undermined. In resource-poor countries, with low
tech laboratory setups, un-affording patients and lack
of qualified personnel, the novel ideas of personalized
medicine is still a far- fetched dream On the contrary, there
is need for cheaper and more accessible basic health care
diagnostic services for all.

The purpose of this study was to test the diagnostic
yield of cell blocks, prepared by the vapour fixation
method, using laboratory supplies easily available at any
low resource laboratory setup or the outpatient department
of a basic health care unit. If the technique is found to
offer good preservation of cellular details and IHC can

be conveniently applied on the cell block prepared, then
it can result in considerable benefit to the patient allowing
diagnosis in a single test procedure. It will also minimize
unnecessary delay in treatment as in developing countries
most of the patients are lost on follow up because of
financial constraints. This method could even be applied
in centres which can afford equipment for cell block
preparation by other methods in select cases. The cost
effectiveness of the technique will lessen the financial
burden on the patients. It may serve as an alternative to
the surgical biopsy, which obviously has its own financial
implications and associated risks and complications.

Materials and Methods

Objective

The study was carried out at Healthways Laboratories
Rawalpindi, Pakistan, over a period of 6 months from
1st January 2017 to 30" June 2017. A sample size of 47
was calculated by nQuery Advisor sample size calculator
by taking power of test as 90%, to detect a difference in
proportion of 0.3 when discordant pair is expected to be
0.5 and analyzed by McNemar’s chi square test with 0.05
one sided significance and Kappa statistic. These patients
were walk in patients referred to the lab for FNAC.
There were no preset inclusion or exclusion criteria. The
patients were included in the order they came to the lab.
After preparing FNAC slides from first pass, the patients
were briefed about the cell block material as an adjunct
to diagnosis. Second dedicated passes were done to make
cell blocks after informed consent was received. In a few
cases, such as those with obvious clinically malignant
breast lumps expected to yield good enough aspirate in one
pass, informed consent was taken before hand. Complete
contact information was taken from the patient and they
were encouraged to share their biopsy report findings.

The Technique and Supplies used:

Mayall and Darlington (2013), the pioneers of the
technique, expelled the contents of the needle on an
inverted lid of a universal container to form a blob on the
inside of the lid [6]. Next they pushed a tissue soaked in
formalin into the container and closed it over the inverted
lid. The inverted container was then left standing for 6
hours at room temperature for vapour fixation. This blob
was then removed by flooding the lid with formalin. This
breaks the limpet suction between the lid and the cell
block material which is then easily removed, cassetted
and sent to the histopathology lab in 10% buffered liquid
formalin. In this study, we have used the same technique,
but instead used a sterile urine sample collection bottle.
First-aid bandage was used to hold cotton soaked in
formalin at the base of the container. The contents of
the needle were expelled onto inverted lid and the bottle
with soaked cotton was closed over it. After 6 hours, the
contents were transferred to a cassette and sent to the
histopathology lab (Figure 1). The FNAC was done by a
senior resident histopathologist. Slides of the cell block
were viewed independently by two senior residents and
one consultant histopathologist. The slides were assessed
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for cellularity and architecture. Cellularity was reported
as acellular, poor, moderate or high. The architecture
was reported as preserved or not preserved. FNAC
smear diagnosis and cell block diagnosis were separately
categorized as non-diagnostic, benign/reactive, atypical
or malignant. The opinion of consultant histopathologist
was considered as final.

Results

A total of 47 patients were included in the study.
Most frequently encountered lumps were in breast,
contributing 25 (53.2 %), followed by 7 (15.1%) cases
of lymphadenopathy and 6(12.8%) cases of thyroid
swellings. One case of salivary gland swelling presenting
during study period was also included. Eight cases were
from superficial abscesses, lipomas and hematomas
(Table 1).

The technique yielded moderate to high cellularity
in 33 (70.2%) cases, while 14 (29.8%) cases had
unsatisfactory cellularity. Out of the 14 low cellularity
cases, 5 were benign and 3 were malignant breast lumps,
2 were old haemorrhages, 1 was a case of thyroid, 1 of
metastatic tumour in lymph node, 1 abscess and 1 lipoma.
Out of 33 cases with moderate to high cellularity, 16 were
from malignant breast lesions, 1 from benign breast lump,
5 from thyroid lumps, 3 from reactive lymph nodes, 3
from metastatic lymph nodes, 3 from abscesses, 1 from
a lipoma and a single case from salivary gland aspirate.
(Table 2).

Out of a total 19 cases of malignant breast lesions,
good cellularity was achieved in 16 (84.2%) cases and
only 3 (15.8%) were hypo cellular of which 1 was non-
diagnostic on FNAC smear. Five out of 6 (83.3%) thyroid
lumps were cellular, 1 non cellular thyroid swelling was
diagnosed as colloid cyst on FNAC as abundant colloid
was visible on both smear and cell block. Lymph nodes,
both reactive (100%) and metastatic (75%), yielded
cellular cell blocks (Table 2). Diagnosis on cell block was
comparable to diagnosis on FNAC in 35 of 47 (74.4%)
cases. Non diagnostic cases on cell block were more, 13
cases as opposed to only 3 undiagnosed cases on FNAC.
The kappa value of agreement in diagnosis was 0.64.
(Table 3).

Most of the non-diagnostic cell blocks were those

Table 1. Types of Specimen

Type of Specimen Count (%)
Malignant breast lesion 19 (40.4)
Benign breast lesion 6(12.8)
Thyroid 6 (12.8)
Metastatic lymphnode 4 (8.5)
Reactive lymphnode 3(6.4)
Salivary gland 1(2.1)
Abscess/Inflammation 4 (8.5)
Hemorrhage/Hematoma 2(4.3)
Lipoma 2(4.3)
Total 47 (100)

Figure 1. Method of Vapour Fixation; Figure Ia,
Equipment required to produce a poor man’s cell block;
Figure Ib, tissue soaked in formalin; Figure Ic, First-aid
bandage is used to hold cotton soaked in formalin at the
base of the container; Figure Id, contents of the needle
on an inverted lid; Figure e, container closed over the
inverted lid

that were benign or reactive lesions. Despite fewer yields
on aspirate and poor cellularity on cell blocks, diagnosis
on smear was possible. On the other hand, all malignant
lesions made good cellularity cell blocks with only a single
case that was discrepant on FNA smear and constituent
cell block.

Discussion

Following encouraging results in the work done
on application of ancillary techniques on cell blocks,
and some newer guidelines labelling them as preferred
cytological specimen for optimal use in molecular tests,
there are calls for reviewing the methods of preparation and
optimizing the cellularity achieved [2, 5, 9, 10]. Various
researchers have developed their own methods for cell
block processing. Most are aimed at better procurement
of material, more cellularity and good preservation of
cellular details and architecture [6, 11-14]. Others have
compared two to three of these methods to validate the
success of a particular technique [2, 4, 15]. The methods
vary immensely in their methodology and technical details
[7]. Some are simple but have inconsistent results. Others
are complex, time consuming but worthwhile. Yet some
are cumbersome and offer little added advantage.

In the earliest attempts of making cell blocks, simple
sedimentation of cytological sample was used. This had
unsatisfactory results with majority cases having low
cellular yields. Later centrifugation was added with
some success. Major impediment in preparation of a
well preserved cellular cell block was the fixation of
the sediment. Routine processing during dehydration
and paraffin-embedding would result in significant
disintegration of cellular fragments and inconsistent
cellularity, with breaking up of sample into minute
pieces and scattering of diagnostic material in various
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Table 2. Type of Specimen and Cellularity Attained (in percentage)

Type of Specimen Cellularity Total
Acellular to poor  moderate to high

1. Malignant breast lesion Count 3 16 19

% within Type of Specimen 15.80% 84.20% 100.00%
2. Benign breast lesion Count 5 1 6

% within Type of Specimen 83.30% 16.70% 100.00%
3. Thyroid Count 1 5 6

% within Type of Specimen 16.70% 83.30% 100.00%
4, Metastatic lymphnode Count 1 3 4

% within Type of Specimen 25.00% 75.00% 100.00%
5. Reactive lymphnode Count 0 3 3

% within Type of Specimen 0.00% 100.00% 100.00%

Salivary gland Count 0 1 1

% within Type of Specimen 0.00% 100.00% 100.00%
6. Abscess/Inflammation Count 1 3 4

% within Type of Specimen 25.00% 75.00% 100.00%
7. Hemorrhage/Hematoma Count 2 0 2

% within Type of Specimen 100.00% 0.00% 100.00%
8. Lipoma Count 1 1 2

% within Type of Specimen 50.00% 50.00% 100.00%
Total Count 14 33 47

% within Type of Specimen 29.80% 70.20% 100.00%

depths of the resultant cell block. To avoid this loss and
fragmentation of valuable diagnostic material, various
cellular adjuvants were added. Hence, which so ever
method is employed the basic steps remain the same,
with most important being the hardening of the cellular
pellet and its transfer for routine histological processing
[2]. The goal of various researchers is therefore directed
at improving this basic step by use of varied adjuvants
and modified collection techniques.

The most popular method, to date remains the plasma
thrombin method [3, 5]. The method is successfully
applied to all kinds of cytological samples; fluids as well
as needle aspirates. To the best of our knowledge the
method has been in use since 1970°s [16]. The method uses
needle aspirate and needle rinses by saline or Roswell Park
Memorial Institute medium. After centrifugation plasma
and thrombin are added to the sediment and sample
quickly agitated to form a clot. The clot is then transferred
to a cassette and sent for routine histological processing.
Histo gel Technique involves rinsing in formalin and fixing
the sediment in warmed histogel. Alternatively some use

agar for compact sediment. Colloidan bag technique
collects the sample rinsed in formalin in a conical glass
tube filled and emptied to get a colloidan membrane
bag. Following centrifugation the cell pellet along with
the bag is submitted for the histopathological processing
[11, 15]. Tissue coagulum method has been advocated for
ultrasound guided endobronchial aspirations, which uses
the wire stylet, provided in the needle kit, to remove the
aspirated material that is allowed to clot in the syringe.
As the material exits the needle tip the needle is directed
in circular motion to form a cone shaped coagulum on
a piece of filter paper. It is proposed that use of stylet to
push the coagulum is better than spraying the material
which had already been diluted in saline by pushing the
plunger [17].

One of the simplest techniques deserving mention is
one that involves scraping off the material from pre fixed
smear. This could be tricky, involves decover slipping of
slides and hence variable cellularity is achieved. The
technique has evolved and modified cytoscrape blocks
have been advocated. One such technique involves

Table 3. Correlation of Diagnostic Categories on Conventional Cytology Smear and Cell Block (Agreement Matrix)

Diagnostic Categories FNA Smear Diagnosis Total
Benign/reactive Malignant Atypical Non diagnostic
Cell Block Diagnosis Benign/reactive 12 0 0 0 12
Malignant 19 0 0 19
Atypical 0 3 0 3
Non-diagnostic 2 3 13
Total 19 20 5 3 47
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decover slipping and mounting the cytoscrape in water,
followed by use of agarose gel for embedding and re
embedding [12]. The modifiers of technique were able
to diagnose 10 cases of lymph node FNAC and applied
7 to 8 immunohistochemistry markers on each prepared
cellblock. They believe that by concentrating the
cytoscrape material in a small spot the loss of material can
be avoided and a relatively uniform cellularity is achieved
at each level of the cell block section [12]. Interest in
smears is for the obvious reasons that these can be readily
assessed for adequacy, easy to use for PCR- based tests
and provides highest quality DNA for reliable molecular
analysis [8, 18] have also demonstrated that cell block
adequacy for molecular tests could be improved by
addition of the diff quick stained slide smear.

Apart from those discussed, various other methods
employed include, cell pellet formation using alcohol
or formalin, BBC cell block fixative method, Shandon
cytoblock technique, the new fully automated cellient
cell block and the method we employed, the alcohol or
formalin vapour fixation method.

Although cell blocks have now been in use since a
century but various investigators are still desirous for
their optimum utility in diagnosis [9]. Various researchers
have highlighted the issue of low cellular yields in cell
blocks, regardless of the method employed. Crapanzo
et al. (2014) via a survey pointed out that 44% of the
respondents were in some way dissatisfied with their cell
blocks [5]. Their results showed that most commonly used
methods were Plasma thrombin method, histogel method
and the cellient automated technique. They stressed the
need for a better methodical approach for achieving
enhanced cellularity on cell blocks. Regardless of the
method employed, some have reported the no diagnostic
cellular yield in as low as 4-6% cases only, [19-20], while
Knoepp and Roh (2013) report suboptimal cellularity
in as high as 57% cases. Investigators have, however,
demonstrated that the low cellular yield problem can be
adequately dealt by better triage beginning at the start of
the aspiration and through rapid on site evaluation of the
aspirated sample. Saqi (2016) also proposed that sharing
of good experiences from laboratories be initiated and
encouraged. Close collaboration between the pathologist
and interventionalists can definitely ensure optimum
results [21-22].

Cell blocks are important cytological diagnostic
adjuncts that not only improve the smear diagnosis but
yield formalin fixed paraffin embedded tissue block
for a variety of ancillary tests and archival material
[7, 19, 23]. Recent studies have elucidated the role of cell
blocks in providing a definitive diagnosis on cytological
material and proclaim them better than surgical biopsies
for ancillary techniques. Leni et al. (2015) evaluated
cell block preparations from endoscopic ultrasound-
guided-fine-needle-aspiration of gastrointestinal solid
neoplastic lesions and they concluded that cell block is
most important complement diagnostic material [24].
Various studies on evaluation of thyroid nodules by FNA
conclude cell blocks to be effective in increasing the
diagnostic accuracy, by application of different immune

cyto chemical stains [25-27]. In molecular testing for
ALK and EGFR in lung cancers they have been labeled
the preferred cytology specimen according to guidelines
from the College of American Pathologists, International
Association for the Study of Lung Cancer, and Association
for Molecular Pathology [10]. Various researches on
molecular testing on lung cancer, using endobronchial
ultrasound-guided transbronchial needle aspiration
specimens, have validated the effectivity and satisfaction
of the cell blocks [20-22, 28].

In today’s era of personalized medicine and targeted
therapy, pathologists are faced with ever increasing new
challenges in the form of greater number and complexity
of tests on limited patient samples. Since the role of these
medicines become even more relevant in patients with
surgically unresectable tumors, efforts are directed to
gain maximum diagnostic information through minimally
invasive procedures. FNA with clear cut advantages
of rapid onsite evaluation, better options for triage and
ability to sample deep seated lumps is preferable. Cell
blocks are routinely prepared from fine needle aspirates
and are an integral part of any cytopathology lab. While
the diagnostic potential and applicability of cell blocks
is both agreed upon and well established, standardized
preparatory method with optimum quality is still desirous.

Many researchers have sought to compare different
methods to date, but in reality a systematic review
and comparison of the various methods of cell block
preparation is unlikely to be reliable as methods vary
immensely in their methodologies and type of fixatives
used. Jain (2017) conducted a research using defined
subjective criteria and compared cell block sections
for cellularity, fixation artefacts, morphologic details,
and crispness of immunohistochemical staining [29].
He concluded cellular yield was slightly less with vapour-
fixed cell blocks, it had more staining artefacts (33.3%
versus 20%) and it was time consuming (6 h versus 1 h)
in comparison to conventional formalin-fixed cell blocks
however there was no difference in the two techniques
with respect to immunohistochemical staining.

In our study we used the cell block method for solid
tumors only however recent study by Shidham (2020)
suggested that this method is applicable to fat pad aspirate,
bone marrow aspirate, effusion fluids, and other fluid
such as various washings and urine with good diagnostic
yield and research outcomes [30]. In addition, similar and
comparable specimens from veterinary sciences could also
be assessed with cell block prepared by vapour method.

The formalin vapour fixation method, popularly known
as the poor man’s cell block method is in our knowledge
the simplest method and even to our surprise yielded
results beyond expectations. The overall cellularity was
seen in 70.2% cases. Although there was higher number
of non diagnostic cellularity cases on cell blocks, 13 as
opposed to only 3 undiagnosed cases on FNA smear, the
technique was quite successful with thyroid lesions and
malignant breast lumps. Considering the simplicity of
the technique the results are definitely comparable to any
other cell block technique. The technique being so simple,
that it may be carried out at any basic healthcare unit. It

Asian Pacific Journal of Cancer Biology* Vol 6° Issue 3 177



apjcb.waocp.com

is proposed that atleast for select cases the technique be
advocated at local, rural basic health care setups, and
resultant block transported to a histopathological lab for
further sectioning and interpretation. Further ancillary
techniques may then be carried out on the cell block and
a definitive diagnosis of benign versus malignant can be
offered after a single FNA procedure. This will definitely
benefit the poor patient by cutting down the costs of
surgical biopsy and of commute to tertiary care centres in
larger cities. The time delay in cancer diagnosis could be
shortened as cancer diagnosis being a multistep process, is
frequently quoted as the reason for delay [31]. Patients lost
to follow up, and faraway diagnostic centres are among
other causes, which could be complied for.

Although, long proposed, this technique is not
widely practiced. It is now suggested that this method
of preparation of cell block should be promoted in
remote areas. In a low resource country, there are basic
health care units providing primary health care to a wide
population and rarely slides are received from isolated
somewhat better facilitated basic health care units for
opinion. These are seldom of use as they suffer from
poor preservation, drying artefacts and low cellularity.
The idea is to train basic health care providers to take
aspirate and save it as cell block material in specimen
containers. These may then be later on transported and
processed at tertiary hospital lab care facilities. Though
the idea has not been put to practice, it is believed that in
a country with high incidence of breast cancer and social
stigmata associated with it, these cell blocks may be useful
in programmes targeting early primary diagnosis. In low
tech, low resource laboratory setups of poor GDP countries
simple diagnostic tests with wider applicability must be
encouraged. It is better to be able to do something, than
not to do anything at all.

In conclusion, poor man’s cell block method is simplest
method of cell block preparation with quality comparable
to most other methods. Its use must be advocated at basic
healthcare units and low tech laboratory setups however
the diagnostic potential of the said method must be further
explored.
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