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Abstract
Background: Thyroid nodules are most commonly encountered endocrine abnormalities and Fine Needle Aspiration Cytology
(FNAC) has emerged as the first-line diagnostic modality in the evaluation. To avoid confusion and to standardize the reporting
system National Cancer Institute (NCI) proposed The Bethesda System for Reporting Thyroid Cytopathology (TBSRTC).
TBSRTC helps in better understanding of the borderline cases where decision of surgical intervention over medical management
is crucial.
Aim: To evaluate the distribution of thyroid lesions according to The Bethesda System for Reporting Thyroid Cytopathology.
To correlate the cytomorphological spectrum of thyroid lesions with histopathological findings.
Material and Methods: This retrospective study included 96 cases presented in cytology section with thyroid nodule were
subjected to FNAC using 22-gauge needle under all aseptic precautions. Detailed clinical history was taken. FNAC smears were
reported using TBSRTC. The histopathology correlation was available for 35cases. The cytological diagnosis was compared
with histopathological diagnosis and diagnostic performance was assessed.
Result: In present study, female preponderance is noted with female-to-male ratio of 3:1. The most common age group was
3rd decade followed by 4th decade. The most common category according to TBSRTC was Cat II Benign (76.2%) followed
by Cat VI malignant (6.1%) followed by Cat V (5.4%), I (4.8%), IV, (4.7%) III (2.8) respectively. Cytomorphological and
histopathological correlation was seen in 33 cases of total 35 cases. While the 02 cases were cytomorphological features
are not correlating with histopathology findings were included in discordant cases. We have reported Sensitivity: 92.31%,
Specificity:95.45%, PPV:92.31%, NPV:95.45%, Diagnostic accuracy of the test:94.29%.
Conclusion: The Bethesda System for Reporting Thyroid Cytopathology (TBSRTC) is simple, has clear diagnostic criteria
hence provides uniformity of reporting by cytopathologist and increases the understanding and uniformity in assessment by the
treating clinician which help in improving the communication between cytopathologist and treating clinician which in turns
help in better and appropriate treatment of patient.
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1 INTRODUCTION:

The thyroid a small butterfly-shaped gland
located in the anterior aspect of neck1. Thy-
roid disorders are among the most prevalent

endocrine disorders and estimated 42 million people

affected in India by thyroid disorders, second only to
diabetes mellitus2−3.

In India, the burden of thyroid dysfunction is enor-
mous — affecting nearly one in ten adults, making it
a major public-health concern. The disorders range
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from iodine deficiency goitre and hypothyroidism to
hyperthyroidism, thyroiditis, and carcinoma2.
Thyroid nodules represent one of the most fre-
quently encountered endocrine abnormalities. and
substantially higher rates detected through high-
resolution ultrasonography4. While most thy-
roid nodules are benign, the critical challenge lies
in accurately identifying the subset that harbours
malignancy, necessitating timely and appropriate
intervention5.
Fine Needle Aspiration Cytology (FNAC) has
emerged as the first-line diagnostic modality in the
evaluation of thyroid lesions, owing to its simplic-
ity, cost-effectiveness, and high diagnostic yield in
differentiating benign from malignant nodules6.
Various terminologies used in reporting FNA have
created confusion among surgeons, endocrinologists
and radiologists. To overcome this confusion and
to standardize the reporting system National Cancer
Institute (NCI) proposed TBSRTC7.
Classification based on The Bethesda System for
Reporting Thyroid Cytopathology (TBSRTC) helps
in better understanding of the borderline cases where
decision of surgical intervention over medical man-
agement is crucial8.
The present study was undertaken to determine the
frequency of thyroid gland lesions and to assess the
cytomorphological spectrum of thyroid gland lesion.
We highlighted the diagnostic utility of FNAC by
calculating sensitivity, specificity and diagnostic
accuracy of cytopathology of thyroid gland lesion.
Aims and objectives
The aims of the study were as follow:
1: To categorize thyroid FNA using TBSRTC
2: To calculate sensitivity, specificity and diagnostic
accuracy of cytopathology of thyroid gland lesion.
3: To correlate the cytomorphological spectrum
of thyroid lesions with histopathological findings
whenever possible

2 MATERIALS AND METHODS.

All the patients present with thyroid nodule came to
cytopathology section of outpatient patient depart-
ment willing to give written informed consent were

included on study from duration of 01 Jan 2025 to
31December 2025 were included in study.
Types of study: This was a retrospective cross-
sectional study conducted in the cytopathology sec-
tion of department of pathology
Inclusion criteria: All the patients presented with
thyroid lesion/nodules to cytopathology section
of outpatient department who provided written
informed consent were included in study.
Exclusion criteria: Patients with haemorrhagic or
inadequate aspirates and those who were unwilling
to provide written informed consent were excluded
from study.
Patients presented for thyroid gland FNAC during
the period mentioned above were included. Rel-
evant clinical details along with ultrasonography
(USG) report were taken into account whenever
available. For FNAC, the patient was positioned
comfortably with the neck adequately extended and
was instructed to avoid talking or swallowing dur-
ing the procedure. Under all the aseptic precautions,
cleaning of overlying skin with spirit swab, direct
per cutaneous fine needle aspiration was performed
with 22-gauge needle. One or more passes were
made depending upon the size, nodularity and con-
sistency of the lesion. Smears were prepared from
the aspirated material. The smears were immediately
fixed with alcohol. The fixed smears were stained
withHaematoxylin and Eosin stain (H&E). The cyto-
logical findings were evaluated by a cytopatholo-
gist and categorized according to TBSRTC crite-
ria. Patents were followed up, and those who sub-
sequently underwent thyroidectomy, were included
for histopathological correlation. Resected speci-
mens were received in 10% neutral buffered forma-
lin. Gross examination was performed and repre-
sentative tissue sections were submitted for process-
ing. The tissue went through automatic tissue pro-
cessor. Then paraffin blocks were prepared and tis-
sue sections were cut by rotary microtome. These
sections were stained with Haematoxylin and Eosin
stain and reported by histopathologist. Correlation
between cytological and histopathological diagnosis
was checked for these patients. Statistical analysis
executed using Microsoft Excel 2011version
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3 RESULT:

A total of 96 cases of FNA thyroid were included
in present study. Out of 96 cases 72 (75%) were
females while 24 cases (25%) were males giving
a female -to-male ratio of 3:1. There was a wide
age group range from 10 years to 80 years. The
most common age group was 3rd decade followed
by 4th decade. The most common category accord-
ing to TBSRTC was Cat II Benign (76.2%) followed
by Cat VI malignant (6.1%) followed by Cat V, I,
IV, III respectively. Histopathological examination
(HPE) was available in 35 cases (36.46%) of total
96 cases. Cytopathology diagnosis correlates with
histopathology diagnosis in 33 cases. There were 5
cases (4.8%) included in category I- Nondiagnostic
but histopathology was not available for any case.
A total of 73cases (76.2%) were categorized under
benign Cat II histopathology was available for 18
cases. The most common diagnosis in Cat II Benign

was colloid nodule followed by goitre and thyroidi-
tis. A total of 03 (2.8%) cases were categorized
under Cat III- Atypia of Undetermined Significance
(AUS). Histopathology was available for all 3 cases.
Total of 4 cases (4.7%) were included in Cat IV-
Follicular Neoplasm (FN). Histopathology diagnosis
was available for 03 cases. There was total 05 cases
(5.4%) in Cat V- Suspicious for Malignancy (SOM).
Histopathological correlation was available for all
the 05 cases. The most common diagnosis in cat V is
suspicious of papillary carcinoma followed by sus-
picious of medullary carcinoma. A total of 6 cases
(6.1%) were categorized in Cat VI- Malignant. The
HPEwas available in all the 06 cases. Themost com-
mon findings in Cat VI includes, papillary carcinoma
followed by medullary carcinoma and poorly differ-
entiated carcinoma respectively. On histopathology
there were 2 cases, where cytology diagnosis did not
match with HPE diagnosis. These were labelled as
discordant cases.

Table 1. DistribuƟon & cytomorphological Spectrum of thyroid lesion according to Bethesda categories.
Bethesda
Category

Bethesda Categories percentage% (No.
of cases)

FNA diagnosis Cases in percentage% (cases in
number)

I 4.8 (05)
Scanty Cellularity 2.9 (03)
Blood obscuring cell 1.9 (02)

II 76.2(73)
Colloid Nodule 43.81(42)
Goitre 27.12(26)
ThyroidiƟs 5.22(05)

III 2.8(03) AUS 2.8 (03)
IV 4.7(04) FN 4.7 (04)

V 5.4(05)
Suspicious of Papillary
carcinoma

4.32(04)

Suspicious of Medullary
Carcinoma

1.08(01)

VI 6.1 (6)
Papillary Carcinoma 4.07 (04)
Medullary Carcinoma 1.02(01)
Poorly differenƟated
Carcinoma

1.02 (01)

Table 2. Histopathological correlaƟon of thyroid lesion according to Bethesda categories.
Bethesda Category HPE Total HPE Benign HPE Malignant
I 00 00 00
II 17 17 00
III 03 02 01
IV 03 02 01
V 05 00 05
VI 05 00 05
Total 33 21 12
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Fig. 1: Cytomorphological spectrum of thyroid gland lesion

Fig. 2: DistribuƟon of thyroid lesion according to Bethesda Categories
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Fig. 3: Thyroid Fine-needle aspiraƟon panel Fig A: Scant cellularity with colloid in background. TBSRTC Cat I Non-diagnosƟc (H &E
x 40)
Fig B: Smear show abundant colloid with benign follicular cells- Colloid nodule-TBSRTC Cat II Benign (H &E x 40)
Fig C: Smear with follicular cells showing mild nuclear atypia on blood mixed colloid in background- AUS-TBSRTC Cat III (H &E x 40)
Fig D: Smear show follicular cells in repeƟƟve microfollicular paƩern with very scant colloid- TBSRTC Cat IV FN (H &E x 40)
Fig E: Smear show follicular cells with nuclear enlargement, overlapping, suspicious nuclear features – TBSRTC Cat V SOM (H &E x
40)
Fig F: Smear show papillary architecture with overlapping cells and characterisƟcs papillary type nuclear features – TBSRTC Cat VI
Malignant (H &E x 40)

In discordant case 1: FNA smear showed reac-
tive follicular cells, with background containing
numerous lymphocytes was reported as Bethesda
Cat II- Lymphocytic thyroiditis. However, HPE
subsequently revealed papillary thyroid carcinoma.
The probable reason for this discrepancy may be
attributed to sampling error, aspirated sample pos-

sible representing thyroiditis background rather than
focal microcarcinoma. There might be chances that
inflammatory cells obscured the characteristic papil-
lary nuclear features. Careful morphological exam-
ination can help to arrive at correct diagnosis. We
probably not miss the diagnosis on cytology.
In discordant case 2: FNA smear showed predom-
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inantly repetitive microfollicular pattern with scant
colloid. So, we reported it as a Bethesda Cat IV
(Follicular neoplasm). Histopathology subsequently
revealed colloid goitre. The discrepancy may have
been due to sampling of microfollicular nodule in
nodular goitre. Repeat FNA from another area of the
lesion may help to improve diagnostic accuracy.
In our study, we have reported:
Sensitivity: 92.31%
Specificity:95.45%
PPV (Positive Predictive Value):92.31%
NPV (Negative Predictive Value):95.45%
Diagnostic accuracy of the test:94.29%

4 DISCUSSION:

It is estimated that 7% of adults have palpable nod-
ules and up to 50% of adults have nodules detected
by USG9. Only 5% of thyroid nodules are found
to have malignant nature therefore surgical removal
of each and every thyroid nodule is unnecessary,
expensive and risky9. The assessments of these
swellings are mainly concerned around differenti-
ating benign from malignant ones to avoid unnec-
essary surgery9. Fine needle aspiration cytology
is simple and affordable to assess thyroid nodules
and is now considered as first line diagnostic tool10.
However, despite its widespread use FNA creates
reporting confusion due to lack of standard report-
ing system, only descriptive report and variable ter-
minology used by pathologist11. To solve this prob-
lem The Bethesda System for Reporting Thyroid
Cytopathology (TBRTC) is the first reporting sys-
tem established in non-gynaecologic cytopathology
after the Bethesda System for Reporting Cervical
Cytopathology12. It is based on the same concept of
providing a uniform reporting system for all pathol-
ogists and clinicians to follow in thyroid cytology12.
The reporting system is composed of six diagnostic
categories12.
In present study there was a preponderance of female
gender than males which was comparable with
Qureshi et al13 andKamboj et al14 study. The age and
gender distribution in our study showed more cases

in 3rd decade followed by 4th decade which is con-
sistent with studies done by Gohil et al. 15 Jamaiyar
et al16.
In present study majority of cases were from Cat II
(Benign) 76.2%which was comparable to studies by
pawar et al17, Reddy et al18, Sahana et al 19, Neetha
et al20. HPE correlation was available for 18 cases.
17 cases turned out to be benign while 01 case was
malignant which we included in discordant case.
The rate of Cat VI (Malignant )6.1% which was in
concordance with Reddy et al18, Sahana et al 19. HPE
corelation was available for 05 cases. All the 05
cases turned out to be malignant.
The Cat V (SOMS) includes 5.4% of cases which
was in concordance with studies done by Reddy et
al18, Sahana et al 19. The HPE corelation was avail-
able for 05cases. All the cases turned out to malig-
nant.
The non- diagnostic cases were 4.8% which was
comparable with studies done by Reddy et al18,
Neetha et al20. Unfortunately, we haven’t received
HPE for any case in this category.
The Cat IV (FN) included 4.7% of cases which
was comparable with Reddy et al18, Neetha et al20.
The HPE was available for 04 cases. 02 cases
were reported as follicular adenoma while 01 case
was reported as a follicular carcinoma on HPE. 01
cases which was reported as Cat IV on cytology
was reported as a colloid goitre on HPE which was
included in discordant case.
The Cat III (AUS) included 2.8% of cases which was
comparable with studies done by Neetha et al20. The
HPE corelation was available for 3 cases. 02 cases
were benign and 01 case was reported as malignant.
The distribution of cases according to Bethesda cate-
gories in present study showed some variation com-
pared with other studies. This difference may be
due to the variation in sample size, study popula-
tion, selection criteria. There is some difference in
the prevalence of benign and malignant cases, the
difference may be attributed to geographical influ-
ence. Furthermore, interobserver variability and dif-
ference in the interpretation specifically for Cat II cat
IV cases may contribute to the variation in category
wise distribution with different studies.
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Table 3. Comparison of Bethesda category- wise distribuƟon in the present study with previous studies.
Bethesda Category Pawar et al17 (%) Reddy et al18(%) Sahana et al19 (%) Neetha et al20 (%) Present study (%)
I 3.1 4.2 7.9 04 4.8
II 89.3 66.7 66.3 82 76.2
III 0.6 8.3 5.9 2.4 2.8
IV 1.25 6.7 9.9 5.4 4.7
V 3.4 5.8 05 1.7 5.4
VI 2.18 8.3 05 4.5 6.1

5 LIMITATIONS OF STUDY:

The sample size is small and the cyto-
histopathological correlation is available for 36.46%
cases.

6 CONCLUSION:

The Bethesda System for Reporting Thyroid
Cytopathology (TBSRTC) is simple, has clear diag-
nostic criteria hence provides uniformity of reporting
by cytopathologist and increases the understanding
and uniformity in assessment by the treating clin-
ician which help in improving the communication
between cytopathologist and treating clinician which
in turns help in better and appropriate treatment of
patient.
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