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Abstract

Introduction: With a prevalence of 4-10% in the general population, thyroid nodules are a common clinical
finding that rises with age and radiation exposure. About 5-30% of thyroid nodules may be cancerous, despite
the fact that the majority are benign. For proper therapeutic therapy, a precise and timely diagnosis is therefore
essential.

Aims: The study aims to evaluate the diagnostic utility of Fine Needle Aspiration Cytology (FNAC)
supplemented with cell block technique in thyroid lesions and to correlate these cytological findings with
histopathological results, thereby assessing their combined accuracy in providing a definitive diagnosis.
Materials & Methods: This was a prospective observational diagnostic study conducted in the Department of
Pathology, IIMSAR, Haldia, over a period of one year from 1st February 2023 to 31 January 2024. A total of
100 patients with thyroid lesions were included in the study.

Result: In our study, Cell Block consistently outperformed FNAC with significantly higher mean scores in
cellularity (1.5+£0.51 vs. 1.0£0), obscuring elements (2.0£0 vs. 1.33+0.48), degeneration (1.5+0.51 vs.
1.33 £0.48), and cell architecture (2.0 0 vs. 1.0+ 0) (p < 0.001). The overall diagnostic score was significantly
higher for Cell Block (7 + 1.02) than FNAC (4.67 + 0.96), highlighting its superior diagnostic accuracy.
Conclusion: We came to the conclusion that the right lobe of the thyroid swells most in euthyroid females
between the ages of 21 and 50. By upgrading 5% of patients to definite malignancies and offering superior
cellularity, clearer backgrounds, and enhanced architecture compared to FNAC, the cell block approach greatly
increased diagnostic accuracy and improved diagnosis and management.
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Introduction

With a prevalence of 4-10% in the general
population, thyroid nodules are a common clinical
diagnosis that rises with age and radiation exposure
[1].  About 5-30% of thyroid nodules may be

preservation, blood obscuration, insufficient
cellularity, and difficulties with diagnosis in
follicular and Hurthle cell diseases [4]. Moreover,
FNAC may produce unclear or questionable

cancerous, despite the fact that most are benign;
hence, prompt and precise identification is essential
for the right therapeutic treatment [2]. The most
widely accepted first-line, reasonably priced, and
minimally invasive diagnostic method for assessing
thyroid abnormalities is fine needle aspiration
cytology (FNAC) [3]. It has good sensitivity and
specificity and enables quick evaluation,
particularly for common cancers like papillary
thyroid carcinoma. FNAC does have several
drawbacks, though, such as poor architectural
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results, falling under Bethesda classifications III
and IV, which frequently call for additional testing
or surgical excision to validate the diagnosis [5].
The cell block approach has become a useful
supplement to FNAC in order to get over these
restrictions.  Similar to histopathology, the cell
block approach preserves tissue architecture and
makes cytomorphological details more visible by
processing leftover aspirated material into a
paraffin block [6].When necessary, this method
also makes it easier to do follow-up tests such as
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molecular or immunocytochemistry analyses.
Numerous studies have demonstrated that adding
cell block to FNAC increases the accuracy of the
diagnosis, especially when the cytology is
questionable or borderline. The study aims to
evaluate the diagnostic utility of Fine Needle
Aspiration Cytology (FNAC) supplemented with
cell block technique in thyroid lesions and to
correlate  these cytological findings  with
histopathological results, thereby assessing their
combined accuracy in providing a definitive
diagnosis.

Materials and Methods

Type of Study: Prospective observational
diagnostic study.

Place of Study: Dept. of Pathology IIMSAR,
Haldia.

Study Duration: | year (1st February 2023 to 31st
January 2024).

Sample Size: 100 patients.
Inclusion Criteria

e Patients presenting with palpable thyroid
swellings or nodules.

e Patients aged 18 years and above.

e Patients undergoing FNAC for thyroid lesion
evaluation.

e Patients who consented to undergo both FNAC
and cell block preparation.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Exclusion Criteria

e Patients with cystic thyroid lesions without
solid components.

e Patients who did not consent to FNAC or cell
block procedures.

e Patients with inadequate or non-diagnostic
FNAC samples.

e Patients with known bleeding disorders or
contraindications to FNAC.

Study Variables

e  Age of the patient

e Gender

e Duration of thyroid swelling
o  FNAC cellularity score
Statistical Analysis

Data Were Entered Into Excel And Analyzed Using
SPSS And GraphpadPrism. Numerical Variables
Were Summarized Using Means And Standard
Deviations, While Categorical Variables Were
Described With Counts And Percentages. Two-
Sample T-Tests Were Used To Compare
Independent Groups, While Paired T-Tests
Accounted For Correlations In Paired Data. Chi-
Square Tests (Including Fisher’s Exact Test For
Small Sample Sizes) Were Used For Categorical
Data Comparisons. P-Values < 0.05 Were
Considered Statistically Significant.

Result

Table 1: Demographic details and characteristics of thyroid among patients

Characteristics No. of Patients | Percentage (%) | P-value
Age (years) <20 3 3% <.00001
21-30 31 31%
3140 24 24%
41-50 27 27%
51-60 9 9%
> 60 6 6%
Sex Female 88 88% <.00001
Male 12 12%
Swelling Location Right Lobe 42 42% .02574.
Left Lobe 27 27%
Diffuse 31 31%
Nodule Size (cm) <2 24 24% <.00001
3-5 70 70%
> 6 6 6%
Duration of Swelling <1 month 7 7% <.00001
1-12 months 43 43%
1-2 years 36 36%
> 2 years 14 14%
Hormonal Status Euthyroid 76 76% <.00001
Hypothyroid 22 22%
Hyperthyroid 2 2%
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Table 2: Comparison of cell morphology scores between FNAC and Cell Block

Parameter Cell Block score FNAC score P-value
Mean Median | Std. Deviation | Mean Median | Std. Deviation
Cellularity 1.5 1.5 0.51 1 1 0 <0.001
Obscuring 2 2 0 1.33 1 0.48 <0.001
Degeneration 1.5 1.5 0.51 1.33 1 0.48 <0.001
Cell architecture | 2 2 0 1 1 0 <0.001
Score 7 7 1.02 4.67 4 0.96 <0.001

Table 3: Cases Where the Diagnosis Was Modified Using Cell Block in Addition to FNAC

Number of Cases | % of Total (100 Patients) | Cytology (FNAC Diagnosis) | Cell Block Diagnosis

1 1.00%

Hashimoto’s Thyroiditis (IT)

Follicular Lymphoma (VI)

1.00% Follicular neoplasm (IV)

Papillary carcinoma (VI)

Suspicious for malignancy (V) | Anaplastic carcinoma (VI)

1
1 1.00%
2

2.00% Suspicious for malignancy (V) | Medullary carcinoma (VI)

Meantsd

cell Block score

cellularity Obscuring | Degeneration [Cellarchitecture

celhuarity Obscuring | Degeneration [cellarchitecture|  Score

FNACscore ‘

Figure 1: Comparison of cell morphology scores between FNAC and Cell Block and P value

In our study of 100 patients, the majority (31
patients, 31%) were aged between 21-30 years,
followed by 27 patients (27%) aged 41-50 years,
24 patients (24%) aged 31-40 years, 9 patients
(9%) aged 51-60 years, 6 patients (6%) aged above
60 years, and only 3 patients (3%) were below 20
years, showing a statistically significant association
with age (p <0.00001). Females predominated with
88 patients (88%) compared to 12 males (12%) (p<
0.00001). The most common site of swelling was
the right lobe in 42 patients (42%), followed by
diffuse involvement in 31 patients (31%) and the
left lobe in 27 patients (27%), showing a significant
difference (p = 0.02574). Most nodules measured
3-5 cm in 70 patients (70%), while 24 patients
(24%) had nodules < 2 c¢cm and 6 patients (6%) had
nodules > 6 cm (p < 0.00001). The duration of
swelling was less than one year in 50 patients
(50%)—including 7 patients (7%) for < 1 month
and 43 patients (43%) for 1-12 months—while 36
patients (36%) had swelling for 1-2 years and 14
patients (14%) for more than two years (p <
0.00001). Regarding hormonal status, 76 patients
(76%) were euthyroid, 22 patients (22%) were
hypothyroid, and 2 patients (2%) were
hyperthyroid, showing a highly significant
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distribution (p < 0.00001).In our study, the
comparison between Cell Block and FNAC scores
showed that Cell Block consistently had higher
mean scores across all parameters. The mean + SD
for cellularity was 1.5+0.51 for Cell Block versus
1+0 for FNAC (p < 0.001); for obscuring, 2+0
versus 1.33+0.48 (p < 0.001); for degeneration,
1.5+£0.51 versus 1.33+0.48 (p < 0.001); and for
cell architecture, 2+ 0 versus 1+0 (p < 0.001). The
total mean score was 7+1.02 for Cell Block
compared to 4.67+0.96 for FNAC, indicating a
statistically significant higher diagnostic yield of
Cell Block over FNAC (p < 0.001).In our study of
100 patients, discrepancies between FNAC and
Cell Block diagnoses were observed in a few cases.
One patient (1%) initially diagnosed on FNAC as
Hashimoto’s thyroiditis (II) was reclassified as
Follicular lymphoma (VI) on Cell Block. Another
patient (1%) with Follicular neoplasm (IV) on
FNAC was diagnosed as Papillary carcinoma (VI)
on Cell Block. Similarly, one patient (1%) reported
as Suspicious for malignancy (V) on FNAC was
identified as Anaplastic carcinoma (VI), and two
patients (2%) with Suspicious for malignancy (V)
on FNAC were diagnosed as Medullary carcinoma
(VI) on Cell Block.
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Discussion

In this study involving 100 patients, thyroid
swellings were significantly more common in
females (88 patients) and predominantly affected
those aged 21-50 years (82 patients), showing a
strong statistical association (P < .00001). Most
swellings were located in the right lobe (42
patients) and measured 3-5 cm in size (70
patients), both with significant distribution (P <
.05). The majority were euthyroid (76 patients), and
many had a history of swelling lasting 1-12 months
(43 patients) or 1-2 years (36 patients), which was
also statistically significant .In similar study by
Jambhulkar et al. (2022) observed a female
preponderance of 80%, with the majority of cases
in the third to fifth decade of life in a study that
evaluated FNAC and cell block in thyroid
swellings [7]. Similarly, Ansari-Lari et al. (2021)
reported 78 out of 104 patients to be female, with
peak incidence in the 31-40 years age group,
supporting the demographic trends seen in our
series [8].

We found that higher mean in Cell Block
(1.5£0.51) compared to FNAC (1.0+0.00),
indicating better cellular yield. Obscuring elements
were minimal in Cell Block (2.0+0.00) versus
FNAC (1.33+£0.48), suggesting clearer
backgrounds. Degeneration was better assessed
with Cell Block (1.5+0.51) than FNAC
(1.33+£0.48), and cell architecture was markedly
superior in Cell Block (2.0+0.00) compared to
FNAC (1.04+0.00). The overall diagnostic score
was significantly higher for Cell Block (7.0 +1.02)
than FNAC (4.67+0.96), with all comparisons
showing high statistical significance (P <0.001). In
others study by Jambhulkar et al. (2022), who
demonstrated that cell block cytology significantly
improved cellularity and diagnostic accuracy
compared to FNAC alone in thyroid lesions [7].

Their study emphasized the importance of cell
block in providing better architectural preservation
and clearer background, facilitating more accurate
diagnosis, especially in indeterminate cases and
Majumder et al. (2022) also reported that cell block
preparations yielded superior cytomorphological
details, including nuclear features and tissue
architecture, which are critical in differentiating
benign from malignant thyroid nodules [9].

In 5% of cases, the cell block technique altered the
initial FNAC diagnosis, enhancing diagnostic
accuracy. One case each of Hashimoto’s
thyroiditis, follicular neoplasm, and suspicious
malignancy were upgraded to follicular lymphoma,
papillary carcinoma, and anaplastic carcinoma,
respectively, while two suspicious cases were
confirmed as medullary carcinoma. These findings
highlight the added wvalue of cell block in
identifying specific thyroid malignancies. In similar

Ghorai et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

study by Patil et al. (2019) found that cell block
analysis refined diagnoses in up to 7% of cases,
converting atypical or suspicious FNAC findings
into definitive malignant categories, thus guiding
more appropriate clinical management [10].

Conclusion

We concluded that the majority of individuals with
thyroid swellings are euthyroid, and they primarily
affect females between the ages of 21 and 50. The
swellings are most frequently found in the right
lobe.

In comparison to traditional FNAC, the cell block
technique demonstrated enhanced cellular yield,
clearer ~ backgrounds,  better = degeneration
assessment, and dramatically improved cell
architecture, all of which were reflected in
noticeably higher overall diagnostic scores.
Crucially, in 5% of cases, cell block preparation
changed the original FNAC diagnosis, elevating a
number of benign or questionable lesions to
confirmed cancers, such as medullary carcinoma,
anaplastic carcinoma, follicular lymphoma, and
papillary carcinoma. These results support the
widespread use of FNAC to improve diagnosis,
guide treatment, and lower the risk of misdiagnosis
in thyroid pathology. They also highlight the
improved diagnostic accuracy and clinical utility of
FNAC in conjunction with cell block in thyroid
lesion evaluation.
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