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ABSTRACT

Background. Thyroid fine-needle aspiration biopsy (FNAB) is widely used for thyroid nodule characterization,
with approximately 2.7% of samples classified as "inadequate." Non-diagnostic samples pose limitations,
resulting in repeated procedures, and unnecessary diagnostic thyroidectomies. Conventional smear (CS)
is commonly the method of choice for cytologic preparation of thyroid FNAB. The cell block technique is
an alternative that concentrates cells providing additional material for better evaluation and ancillary
testing. While conventional smears are commonly used, infroducing routine complementary cell blocks
could potentially lower costs associated with repeat procedures and improve patient management.

Objective. The study aimed to investigate the diagnostic value of incorporating the cell block technique
as adjunct to conventional smear technique in reducing nondiagnostic rates (Bethesda Category 1) in
thyroid-fine needle aspiration biopsies (FNAB) conducted in two private hospitals.

Methodology. This is a multi-center, retrospective cross-sectional study with 701 samples from 528 adult
pafients, who underwent thyroid FNAB between January 2020 — September 2022. The primary outcome
of interest is the reduction in non-diagnostic rates with the combined use of conventional smears and cell
block.

Results. The non-diagnostic rates were significantly higher with cell block technique (28.10%) as compared
to conventional smears (16.26%), p-value <0.01. The results show that conventional smears have lower
non-diagnostic rates. With smear cytology alone, 114 (16.3%) of all samples were nondiagnostic. With the
addition of cell block technique, 15 of these samples were reclassified as benign (n = 13), Bethesda lll (n=1)
or Bethesda IV (n = 1). The rest of the non-diagnostic samples (n = 99) remained Bethesda |. Overall, the
equivalent decrease in non-diagnostic rate was 2.1%

Conclusion. The combined use of cell block and conventional smears did not significantly decrease
nondiagnostic rates in thyroid FNAB. In general, conventional smears demonstrated superior diagnostic
efficacy across all Bethesda categories, establishing it as the preferred sampling preparation method for
thyroid FNAB. Cell blocks should be considered a supplementary technique, particularly in cases where
ancillary methods like immunohistochemistry or molecular testing are needed.
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ORCiD: hitps:/forcid.org/0009-0002-9064-8662 Thyroid FNA biopsy has a positive predictive value of

>97% for malignant cytology, and is the procedure of
choice for evaluation of thyroid nodules.?® The Bethesda
system for Reporting Thyroid Cytopathology (TBSRTC) is
used for standardized classification of thyroid fine needle
aspiration specimens. According to this system, each report
is placed under 6 possible categories: (I) nondiagnostic; (II)
@@@@\ ; benign; (I1I) atypia of undetermined significance (AUS);

Crossref (IV) follicular neoplasm; (V) suspicious for malignancy;

and (VI) malignant.
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Non-diagnostic/inadequate cytology is one of the most
important limitations of thyroid FNAB. Non-diagnostic
samples still carry a 5-20% risk of malignancy.* Non-
diagnostic specimens (Bethesda Classification I) occur when
the samples contain only cyst fluid, lacks cellular material,
or contains confounding factors such as: obscuring blood,
clotting/drying artifacts or specimens contaminated by gel/
diluted by blood or fluid. Repeat ultrasound-guided FNAB
and monitoring is recommended in these patients. This
leads to repeat biopsies, increased patient anxiety, and
unnecessary diagnostic thyroidectomies with its associated
additional costs.

Conventional smear (CS) has traditionally been the
method of choice in the cytologic preparation of thyroid
FNA biopsies. Some drawbacks with this technique include
presence of artifacts, variable cellularity, cellular breakdown,
and limited sample preservation. The conventional smear
can be used alongside other alternative and more recently
introduced techniques such as cell blocks (CB) and liquid-
based cytology (LBC) to improve diagnostic rates.

The cell block technique is a histological preparation
method used to create a solid, tissue-like specimen from
aspirated materials. It allows for better evaluation of
architectural patterns and cell structures, which can be
especially helpful in cases where a definitive diagnosis is
challenging based on conventional cytological evaluation
alone. In cases where the FNAB sample is limited or
contains scant cellular material, the cell block technique
can concentrate the cells, making it possible to create a
more informative specimen for analysis. In cytologically
indeterminate nodules, it also allows for ancillary studies
such as immunohistochemistry (IHC) or molecular testing,
which can provide further insights into the characteristics
of the nodules. Immunohistochemical stains can help
diagnose uncommon thyroid neoplasms, as well as those
with uncertain histogenesis. Testing for HBME-1, GAL-
3, and CK19 immunopositivity has a high sensitivity and
specificity for the diagnosis of papillary thyroid cancer.’

Molecular testing for BRAF V600E mutation helps
characterize nodules that are positive for papillary thyroid
cancer.’

Previous reports have indicated that the use of cell blocks
in combination with conventional smears have resulted in
enhanced diagnostic yield and accuracy for various type
of specimens.”® However, there is conflicting data about
the utility of the addition of cell block in FNA biopsies of
thyroid nodules.

A retrospective study of 11,011 thyroid nodules from
10,206 patients examined the utility of combined cell block
with conventional smears in improving diagnostic accuracy
in thyroid FNAB. When CS and CB were performed in
combination, the unsatisfactory rate decreased to 9.8%
versus 18.1% found in samples processed with CS alone (p
<0.001). This study found that the combined utilization of
CS and CB can substantially reduce the unsatisfactory rate
of thyroid fine needle aspirations and enhance diagnostic
effectiveness. Therefore, CB should be regularly employed
in the evaluation of thyroid nodules whenever possible.’
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In another study of 328 consecutive patients who underwent
ultrasound-guided thyroid FNAB, samples were processed
using both CS and CB technique. Rapid on-site evaluation
of all specimens was performed to evaluate adequacy. In
this study, comparing the nondiagnostic/unsatisfactory
rates, it was observed that the addition of the cell block
to the conventional smears significantly reduced the rate
of nondiagnostic samples (17.1% vs. 4.3%, P <0.001). The
overall accuracy of CS with CB for detection of neoplasm
was 94%, with a sensitivity and specificity of 100% and
90%, respectively. By utilizing a combination of techniques
such as CS and CB, the representativeness of samples has
been enhanced, leading to reduced false negative rates.
This combined approach can be routinely employed in
thyroid FNAB.'

Conversely, a small retrospective study evaluated 82 thyroid
FNAB cases that underwent review of both conventional
smears and cell blocks. The examination of cell block slides
revealed a non-diagnostic rate of 10% (8 out of 82 cases).
This study found that cell blocks did not offer significant
assistance in majority of cases. They proved contributory
in only 31% (25 of 82 cases), and of the neoplastic cases
only 22% (5 out of 23 cases) of cell blocks contributed to
the diagnosis. The minimal contribution of cell blocks in
diagnosing thyroid lesions was due to the low cellularity
observed.!!

Findings from another retrospective study examining
150 cell blocks generated from 252 thyroid FNAB cases,
reviewed alongside their original smears, revealed a
non-diagnostic rate of 18.5%. Within this study, cell
block interpretation did not demonstrate any additional
benefit over cytology slides in 63% (95 out of 150) of all
thyroid FNAB cases. The agreement between CS and
CB interpretations based on the TBSRTC classification
was observed in only 35% of cases. The generation of cell
blocks provided additional diagnostic value in only 2% (3
out of 150) of FNAB samples, and this improvement was
attributed to the application of immunohistochemistry in
samples suspected to be of medullary thyroid carcinoma
(MTC). In conclusion, this study highlights that routine
processing of cell blocks in thyroid FNAB did not
significantly enhance the diagnostic yield of unsatisfactory
or atypical thyroid samples. Routine processing of cell
blocks is time-consuming, impractical, and introduces
delays in the turnaround time of results. The authors
suggest generating cell blocks only in cases classified as
TBSRTC Category IV and V when immunohistochemistry
stains are necessary for diagnostic purposes.'?

Despite conflicting evidence, optimized techniques in
thyroid FNAB have some advantages and may have
utility in our setting. In the Philippines, most samples are
processed by conventional smears alone. Non-diagnostic/
inadequate smears necessitate additional healthcare costs,
associated with prolonged diagnostic investigations and
unnecessary follow-up visits. The cell block technique may
minimize the need for repeat biopsies, potentially reducing
overall costs and improve patient management. However,
the cost-effectiveness of this technique depends largely on
the local healthcare system, the availability of resources,
and the expertise of the medical staff. Further research and
consideration of local factors are necessary to determine
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the feasibility and appropriateness of adopting cell block
technique routinely in such settings.

OBJECTIVES

This study aimed to investigate the diagnostic value of
incorporating the cell block technique as an adjunct to
conventional smear technique in reducing non-diagnostic
rates (Bethesda Category I) in thyroid fine-needle
aspiration biopsies (FNAB) conducted at a private hospital.
Specifically, it sought to determine the demographic profile
and pathological findings of participants; evaluate and
compare the non-diagnostic rates of conventional smears
and the cell block technique; analyze the distribution of
benign, malignant, and other pathological findings from
both methods; assess the reduction in non-diagnostic
yield when using the combined approach; and compare
the concordance of pathological findings between the
two techniques.

METHODOLOGY

Study design and population

This is a retrospective, cross-sectional study comparing
the non-diagnostic yield rates (Bethesda Category I) and
other pathologic findings of combined conventional smears
and cell block technique with conventional smears alone
in FNA biopsies of thyroid nodules at St Luke’s Medical
Center Quezon City and Providence Hospital from January
2020 to September 2022. Adults 18 years of age and older,
who underwent FNAB of the thyroid were included
in the study. The relevant clinical data of the included
participants were obtained from electronic medical health
records. Patients who underwent fine needle aspiration
biopsy of organs other than the thyroid (lymph nodes/
parathyroid/salivary glands), biopsy done in patients post
thyroidectomy and/or post radioactive iodine ablation,
patients with incomplete data in the medical records, and
those patients who underwent other procedures such as
thyroid cyst aspiration/ethanol ablation of thyroid nodules
were excluded.

Description of outcome measures

The primary outcome of this study is to determine the non-
diagnostic/unsatisfactory rate (Bethesda Classification I).
This will be expressed as a dichotomous variable.

“Others”: those specimens with a cytologic diagnosis of

either:

b.1 Benign

b.2 Atypia of undetermined significance (AUS)

b.3 Follicular neoplasm

b.4 Suspicious for malignancy

b.5 Malignant

c.  Concordance rate: the rate of agreement of histologic
diagnosis (as expressed by the Bethesda classification/
Bethesda system for reporting thyroid cytopathology)
between samples prepared by conventional smear vs
cell-block technique

Study procedures and data gathering

Potential study participants who underwent thyroid fine
needle aspiration biopsy were screened from the logbook
and other registries of the Diabetes and Endocrine centers
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of St. Luke’s Medical Center, Quezon City and Providence
Hospital. The participants demographic, clinical character-
istics, ultrasonography, histopathology, and cytopathology
results were obtained from electronic medical health
records.

All biopsies were performed under ultrasonographic
guidance. Biopsies were performed by endocrinologists,
surgeons (from ENT and General Surgery) and pathologists
at the Endocrine centers of both institutions.

In cases where mixed solid and cystic nodules were present,
samples were taken from the solid components. On each
pass, the first half of the sample was extruded onto the glass
slides for preparation of conventional smears, while the
remaining material was submitted for cell block technique.
The same technique was repeated on any subsequent
passes. Samples were prepared using both conventional
smears and cell block technique. For conventional smears,
the extracted material was expelled onto a glass slide, gently
spread, and then immediately fixed by immersing in 95%
ethanol for fixation. For the cell block technique, needle
rinses were done into a clean container with 30 mL of 10%
buffered formalin solution from the material left in the hub
of the needle. The packed sediment/fibrin clot was prepared
by centrifugation of the test tube at 2000 revolutions per
minute (RPM) for ten minutes. The sediment/fibrin clot
was processed for histopathology. The clotted material
was transferred into filter paper, folded and shifted into
carefully labelled cassettes. The tissue cassettes were then
added into a jar of formalin for fixation. The residual drops
of specimen at the bottom of the previously centrifuged test
tube were then gently spread on glass slides, fixed in 95%
ethyl alcohol and prepared for Papanicolaou staining. Each
specimen was labelled from either right, isthmus, or left
nodule accordingly.

Samples were submitted to the pathology department
labelled with the patient’s name, age, sex, hospital pin
number as well as biopsy site. For patients with samples
obtained from nodules on multiple sites, samples from
each site (left lobe, right lobe or isthmus) were included
and analyzed as distinct data. When multiple nodules were
present on one site/lobe, the first nodule biopsied with
samples submitted for both conventional smear and cell
block technique were chosen. No rapid on-site assessment
was conducted to determine the adequacy of the specimens.

All conventional smears and cell blocks were evaluated and
classified by pathologists of their respective institutions.
The histopathologic diagnoses were categorized according
to The Bethesda System for Reporting Thyroid Cyto-
pathology specimens.

Sample size

Using a 5% significance level, a 5% margin of error, and
12.8% change in Bethesda I (non-diagnostic) classification
as reported by de Cristo et al. (2016)', the required sample
size was computed at 172 biopsies.

Statistical analysis

Descriptive statistics were used to summarize the general
and clinical characteristics of the patients. Frequency and
proportion were used for categorical variables such as sex,
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nodule laterality, and Bethesda classification, median and
range for non-normally distributed interval/ratio variables
such as age.

For categorical variables, Fisher’s Exact test was used to
determine the difference in frequencies between groups
(Conventional Smear (CS) vs Cell block technique (CB)).
Cohen’s Kappa was used to determine the concordance
rate or the agreement of nominal/ordinal variables such
as the Bethesda classification of the Conventional Smear
and Cell block. Missing variables were neither replaced
nor estimated. The null hypothesis was rejected at a
significance level of 0.050.R-4.1.3 was used for data analysis.

Ethical considerations

The Clinical Protocol and all relevant documents were
reviewed and approved by the SLMC Institutional Ethics
Review Committee. Patient confidentiality was respected
by ensuring anonymity of patient records. Each patient
document was CODED and did not contain any identify-
ing information to ensure confidentiality. All study data
were recorded, and investigators were responsible for the
integrity of the data i.e. accuracy, completeness, legibility,
originality, timeliness and consistency. The study abided by
the Principles of Declaration of Helsinki and was conducted
along the Guidelines of the International Conference on
Harmonization-Good Clinical Practice (ICH-GCP). The
authors declare that there was no conflict of interest with
study collaborators, and subjects.

RESULTS

This study presents the clinicodemographic profile of 528
patients who underwent fine-needle aspiration biopsy of
thyroid nodules (Table 1). The median age of the patients
was 51.50 years, ranging from 18 to 85 years. In terms of sex
distribution, females predominated the study, comprising
86.17% (455 out of 528) of the participants, while males
constituted a smaller fraction of 13.83% (73 out of 528).

When considering the laterality of the nodules, right-sided
nodules were slightly more common, with a frequency of
51.50% (361 out of 528), while left-sided nodules accounted
for 44.51% (312 out of 528) of the cases. Isthmic nodules,
found in the narrow part of the thyroid gland connecting
the two lobes, were relatively rare, representing only 3.99%
(28 out of 528) of the patients.

The cross-tabulation table (Table 2) provides a comparative
overview of the Bethesda classifications for conventional

Table 1. Clinicodemographic profile

of patients who underwent thyroid
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smears and cell block techniques. It highlights the
distribution of results across the different Bethesda
categories, offering an insight into the concordance and
discordance of diagnoses made by these two methods.

We observed a high concordance rate for category II
(Benign), with 355 out of 434 cases (81.56%) being classified
as benign by both techniques. However, there is a notable
discordance in Category I (Nondiagnostic), where the
cell block technique resulted in a much higher frequency
(28.10%) compared to conventional smears (16.26%).

In Table 3, the concordance rate of Bethesda classification
between conventional smears and cell block technique was
evaluated using Cohen's Kappa, a statistical measure of
agreement. The study included a total of 701 cases.

The overall Kappa value obtained for all Bethesda
classifications combined was 0.679, indicating a substantial
level of agreement between conventional smear and cell
block technique interpretations. This suggests that there
is consistency between the two methods in classifying cases
into different Bethesda categories.

The study results revealed individual Kappa values for each
Bethesda classification, ranging from 0.533 to 0.892. These
values indicate varying degrees of agreement between
conventional smear and cell block technique for specific
categories. The Kappa values of 0.533, 0.677, and 0.749,
corresponding to Bethesda I (Nondiagnostic), Bethesda I1
(Benign), and Bethesda III (Atypical cells of undetermined
significance - AUS), respectively, demonstrate moderate to
substantial agreement.

For the categories Bethesda IV (Follicular CA/ Suspicious
for follicular CA), Bethesda V (Suspicious for malignancy),
and Bethesda VI (Malignant), the Kappa values of 0.894,
0.865, and 0.892, respectively, indicate near-perfect
agreement between the two methods. All the Kappa values
had p-values less than 0.01, confirming that the observed
agreements between conventional smear and cell block
technique classifications are statistically significant.

Table 4 provides a comparison of the results obtained
using conventional smears and cell block techniques for
the assessment of thyroid nodules. The results are classified
according to the Bethesda System for Reporting Thyroid
Cytopathology, and a total of 701 samples were analyzed
for each technique.

Table 2. Cross tabulation of the Bethesda classification of conventional smear and cell

block technique (n = 701)

fine needle aspiration Cell Block
Median (Range); Frequency (%) 1 1] 1] v \' VI Total
Age, years 51.50 (18 - 85) § 1 99 (14.1) 13(1.9) 1(0.1) 1(0.1) 0 0 114 (16.26)
Sex E 78 (11.1) 355 (50.6) 1(0.1) 0 0 0 434 (61.91)
Male 73 (13.83) f_=° m 16 (2.3) 12 (1.7) 55(7.8) 0 0 0 83 (11.84)
Female 455 (86.17) .E w 1(0.1) 1(0.1) 0 13 (1.9) 0 0 15 (2.14)
Nodule laterality % v 2(0.3) 3(0.4) 2(0.3) 0 27 (3.9) 0 34 (4.85)
Left 312 (44.51) 8 vi 1(0.1) 2(0.3) 0 0 1(0.1) 17 (2.4) 21 (3.00)
Right 361 (51.50) Total 197 (28.1) 386 (55.06) 59 (8.42) 14 (2.00) 28(3.99) 17 (2.43) 701 (100)
Isthmus 28 (3.99) Table values are in frequency (%).
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Table 3. Concordance rate of Bethesda classification of conventional smear vs cell block

technique (n = 701)

Kappa Interpretation p
Overall 679 Substantial <.01
Bethesda | — Nondiagnostic .533 Moderate <.01
Bethesda Il — Benign 677 Substantial <.01
Bethesda Ill - AUS 749 Substantial <.01
Bethesda IV - Follicular CA .894 Near Perfect <.01
Bethesda V - Suspicious for malignancy .865 Near Perfect <.01
Bethesda VI - Malignant .892 Near Perfect <.01

Statistical analysis used: Cohen’s Kappa.

Kappa interpretation; 0, no agreement; 0.1-0.2, slight agreement; 0.21-0.4, fair agreement; 0.41-0.6, moderate
agreement; 0.61-0.8, substantial agreement; 0.81-0.9, near perfect agreement; 1, perfect agreement.

Table 4. Differences in Bethesda classification using smear alone and combined smear-

cell block interpretation (n = 701)

Bethesda Smear Smear + Cell block  No change Stepped up  Stepped down Total
category Frequency (%)
1 114 (16.26) 99 (14.12) 99 (14.12) 15 (2.14) 0 114 (16.26)
/] 434 (61.91) 433 (61.77) 355 (50.64) 1(0.14) 78 (11.13) 434 (61.91)
n 83 (11.84) 83 (11.84) 55 (7.85) 0 28 (3.99) 83 (11.84)
w 15 (2.14) 15 (2.14) 13 (1.85) 0 2(0.29) 15 (2.14)
v 34 (4.85) 34 (4.85) 27 (3.85) 0 7(1.00) 34 (4.85)
Vi 21 (3.00) 21 (3.00) 17 (2.43) 0 4(0.57) 21 (3.00)
Total 701 (100) 685 (97.72) 566 (80.74) 16 (2.28) 119 (16.98) 701 (100)
The non-diagnostic rates were significantly higher with DISCUSSION

cell block technique (28.10%) as compared to conventional
smears (16.26%). Conventional smears alone yielded a
higher percentage of benign results (61.91%) than cell
block technique (55.06%). For category III (Atypia of
Undetermined Significance, AUS), conventional smears
reported a higher percentage (11.84%) compared to
cell block technique (8.42%). Furthermore, very slight
differences were observed in the categories IV (Follicular
Neoplasm/ Suspicious for a Follicular Neoplasm), V
(Suspicious for Malignancy), and VI (Malignant) between
the two techniques, with conventional smear generally
reporting slightly higher percentages.

The results show that conventional smears have lower non-
diagnostic rates when compared to cell block technique.
While differences were observed in the categories
suggestive of or confirming malignancy, these differences
were minimal. With smear cytology alone, 114 (16.3%) of
all samples were non-diagnostic. With the addition of cell
block technique, 15 of these samples were reclassified as
benign (n=13), Bethesda III (n=1) or Bethesda IV (n=1).
The rest of the non-diagnostic samples (n=99) remained
Bethesda I. Overall, the equivalent decrease in non-
diagnostic rate was 2.1% (Table 4).

Conventional smears tagged 434 (61.9%) of biopsies as
benign, but the addition of cell block recategorized only
1 sample to Bethesda III (AUS). In contrast, adding cell
block technique to conventional smear cytology did not
increase the risk category of any of the samples initially
graded as Bethesda IIT - VI. Hence, overall, cell block
technique as an adjunct to conventional smear resulted in
a higher risk category for only 3 in 701 samples (0.4%),
or 3 in 528 patients (0.6%).

Fine-needle aspiration biopsy plays a crucial role in the
initial screening of suspicious thyroid nodules. It has
demonstrated reproducibility, high diagnostic accuracy,
and has also resulted in improved patient selection for
conservative management or surgical treatment. Despite
its clinical significance, FNAB has certain limitations, such
as inadequate sampling and limited cellularity of obtained
samples.

The cell block technique has been routinely employed as a
technique for evaluating tissue from fine-needle aspirations
or fluid aspirations. While the smear technique has been
universally used for detection of malignancy in thyroid
FNAB, the use of cell blocks has been adopted to enhance
diagnostic accuracy. Cell blocks offer diagnostic architectural
information that complements fine-needle aspiration
smears and allows for the application of ancillary tests such
as immunohistochemistry and molecular testing on the
preserved cellular material. This can provide additional
diagnostic information and aids in characterizing certain
thyroid nodules. This can lead to definitive diagnoses,
providing crucial information for developing targeted
treatment strategies.

It has been established that the diagnostic accuracy of
FNAB is significantly improved when performed under
ultrasonographic guidance, alongside an accompanying
onsite cytopathologist.'*!* Similarly, lower FNAB sampling
inadequacy is associated with operator experience.'” Non-
diagnostic rates are lower in specialty groups with high
procedural volumes (>600 within a group practice/year)
than those with low volumes (<105/year).'® All thyroid FNA
biopsies in this study were done with ultrasound guidance,
but without the presence of an onsite cytopathologist to
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assess for sample adequacy. Also, thyroid FNA biopsies in
this study were done by various specialists with differing
levels of experience. Specimens were collected from
specialists from Endocrinology, General surgery, Ear, Nose
and Throat (ENT), as well as Pathology.

The results of this study offer a detailed comparison of
the conventional smear and cell block technique using the
Bethesda System for Reporting Thyroid Cytopathology.
The key finding is the high level of concordance between the
two methods across most Bethesda categories, as indicated
by substantial to near-perfect Kappa values. This high
concordance, particularly in categories IV, V, and VI, which
indicate potential malignancy, suggests a robust reliability
of both techniques in detecting malignant or suspicious
thyroid nodules. Clinicians can thus have confidence in the
diagnostic consistency of these two methods.

However, a notable discordance was observed in the
Bethesda I (non-diagnostic) category, with higher frequency
of non-diagnostic samples in the cell block technique com-
pared to conventional smears. The addition of cell block to
conventional smears meanwhile, yielded a non-significant
decrease in the non-diagnostic rates. This suggests that the
routine addition of cell blocks to conventional smears in
thyroid FNAB does not improve diagnostic accuracy.

Given these findings, the routine addition of cell block to
conventional smears for thyroid nodule evaluation should
also consider other factors such as turnaround time, cost, and
local expertise. The turnaround times for histopathologic
diagnosis for thyroid FNAB samples with conventional
cytology smears and cell blocks of 2321 specimens from
1826 patients were evaluated. Of the 2321 samples, 933
had cell block smears prepared. The study found that cases
with cell blocks had longer turnaround times compared to
those without. Cases with cell blocks were more likely to
have a turnaround time more than 1 day (65%, P <0.0001)
or greater than 3 days (25.4%, P <0.0001). This led to a
longer workaround time, increasing patient’s waiting time
and increased hospital billing costs. The longer turnaround
time, increased utilization of resources and workforce
allocation could be potentially reduced if cell blocks
were produced only as needed, particularly when smear
results are inconclusive or if ancillary tests are necessary to
confirm the diagnosis."”

Sample processing via the cell block technique require
technical skills. This entails specialized machinery and staff
who are trained to handle, process and interpret the cell
block smears for an accurate histologic diagnosis. Currently,
cell blocks are not consistently valuable in improving
diagnostic rates, with insufficient sample cellularity being
the primary factor.

The greater proportion of inadequate samples with the
cell block technique compared to conventional smears in
this study, could also be attributed to the sampling method
or improper triage of the sample. At our institutions, cell
block material is currently obtained through a needle rinse
after each pass. To enhance the diagnostic yield of cell
block preparations, an alternative approach is to perform
a dedicated needle pass with the specific purpose to obtain
cell block material. This method offers a higher probability
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of obtaining an adequately cellular specimen, compared to
relying solely on a needle rinse at the end of each pass.'®

Ensuring careful and strategic allocation of samples
among smears and cell blocks is also important.’ Lastly,
close collaboration between the pathologists and interven-
tionalists to develop effective specimen processing protocols
may lead to better diagnostic outcomes. These practices
may increase the probability of obtaining sufficient samples
for histologic diagnosis, ancillary testing and help avoid the
need for repeated procedures.

Limitations

This study has several limitations. First, data was collected
by retrospective chart review, and a secondary examination
of each conventional smear and cell block slide to determine
their contributory status to histopathologic diagnosis could
not done. In this study, FNA biopsies were conducted by
various interventionalists, each having different levels of
expertise and procedural volume. Likewise, the evaluation
of the conventional and cell block smears for each
participant was performed by different cytopathologists,
and the readers were unblinded.

Lastly, there was no correlation of thyroid FNA biopsy results
with histology. To further determine diagnostic accuracy, a
comparison of both conventional smear and cell block with
the gold standard of post-surgical histopathology is ideal.
Such a comparison would provide a more comprehensive
and accurate evaluation of their diagnostic accuracy.

CONCLUSION

The routine addition of cell block to conventional smears
did not significantly decrease non-diagnostic rates in
thyroid FNA biopsies. In general, conventional smears
demonstrated superior diagnostic efficacy, establishing it
as the preferred sampling preparation method for thyroid
FNAB. Cell block should be considered as a supplementary
technique in establishing the diagnosis in equivocal cases,
and when ancillary methods like immunohistochemistry or
molecular testing are required. The authors recommend
that cell block be used as a supplementary technique in
establishing the diagnosis specifically in equivocal cases,
particularly when ancillary methods such as immuno-
histochemistry or molecular testing are required.
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ANNEX

Operational Definitions
Fine needle aspiration biopsy of the thyroid: diagnostic tool which is a simple procedure that involves passing a thin
needle through the skin to sample fluid or tissue from a cyst or solid mass in the thyroid

Conventional smear: technique in the preparation of samples of thyroid fine-needle aspiration biopsies which is done by
gently expelling extracted material from the syringe onto a glass slide, gently spreading, and then immediately fixed by
immersing in 95% ethanol for fixation

Cell-block technique: a technique in the preparation of samples of thyroid fine-needle aspiration biopsies which is done
by injecting the extracted material from the syringe into a container with 30 mL of 10% buffered formalin solution or 95%

ethanol, then subjected to cytospin (centrifuged for 10 min. at 2000 rpm), then stained with hematoxylin and eosin (H&E).

Bethesda classification/Bethesda system for reporting thyroid cytopathology: a standardized, category-based reporting
system for thyroid fine-needle aspiration biopsy (FNAB) specimens. It is composed of 6 categories, namely:

Nondiagnostic or unsatisfactory: specimen containing cyst fluid only, virtually acellular specimen, or other (with obscuring
blood or clotting artifact)

Benign: specimen consistent with a benign follicular nodule (includes adenomatoid nodule, colloid nodule, etc.), consistent
with lymphocytic (Hashimoto) thyroiditis in the proper clinical context, consistent with granulomatous (subacute) thyroiditis

Atypia of undetermined significance (AUS): specimen that contains few cells that have distinct but mild nuclear atypia or
with more extensive but very mild nuclear atypia

Follicular neoplasm: specimens with most of the follicular cells arranged in cell crowding or microfollicle formation

Suspicious for malignancy: specimen suspicious of papillary thyroid carcinoma, suspicious for medullary carcinoma,
suspicious for metastatic carcinoma, suspicious for lymphoma

Malignant: specimen showing features of Papillary thyroid carcinoma, Poorly differentiated carcinoma, Medullary thyroid

carcinoma, Undifferentiated (anaplastic) carcinoma, Squamous-cell carcinoma, Carcinoma with mixed features, Metastatic
carcinoma, Non-Hodgkin lymphoma, or others
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