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ABSTRACT

Introduction: Fine needle aspiration cytology (FNAC) has a pivotal role in evaluating the lesions of the thyroid. Although
FNAC has distinct advantages, it has limitations too. This study was done to correlate the FNAC findings of thyroid lesions with
thyroid imaging reporting and data systems classification on ultrasound and histopathological findings. We also evaluated the
discordant cases and analyzed them.

Materials and Methods: Our study is a retrospective analysis of 179 cases of thyroid nodules over a period of 3 years from
April 2016 to April 2019. The FNAC findings were reviewed. These data were compared with the histopathological and imaging
findings and analyzed.

Results: Cytohistological correlation was done in 179 cases, 94 benign cases and 85 malignant lesions. The mean age of
presentation of discordant cases was 43.2 years with male:female ratio of 1:3.8. Concordance was noted in 84% cases and
discordance was noted in 15.6%, respectively. Reasons of discordance included sampling errorin 11 (6.1%) cases, cystic nature
of the lesion in 12 (6.7%) cases, and interpretation error/nature of the lesion in 5 (2.8%) cases. The sensitivity and specificity of
FNAC was 58.3% and 100%, respectively. The positive predictive value was 100% and negative predictive value was 71.5%.
Accuracy of FNAC in differentiating benign from malignant thyroid lesion was 79.6%.

Conclusion: FNAC of thyroid nodules provides the most accurate pre-operative diagnosis. It is a minimally invasive procedure
and hence considered as a gold standard diagnostic tool in the evaluation of thyroid nodules. Nature of the disease, experience
of the cytopathologist, and the understanding of certain limitations determine its diagnostic utility. Thus, the Bethesda system of
reporting thyroid cytology should be meticulously followed to minimize these errors and a repeat FNAC asked for in discordant
cases after a multidisciplinary team conference.
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INTRODUCTION

The incidence of clinically apparent thyroid swellings in the
general population is 4-5%.!" Thyroid lesions can present
as a diffuse enlargement, solitary or multiple nodules. Fine
needle aspiration cytology (FNAC) is a simple, safe, reliable,
and cost-effective tool with a high degree of sensitivity and
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specificity for detecting malignancies.” It is considered the
first line of investigation in the clinical evaluation of thyroid
nodules. However, limitations of FNAC include technical
factors (skills of the performing expert, inadequate
sampling) and pathological factors (cystic lesions). We
studied the spectrum of thyroid lesions and analyzed the
cytohistological and histology-imaging discordance.

OBJECTIVE

The objective of the study was as follows:

1. To study the spectrum of thyroid lesions

2. To correlate the FNAC findings with histopathology
of excised specimens
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3. To study the imaging and pathological discordance in
thyroid lesions.

MATERIALS AND METHODS

Our study is a retrospective analysis of 179 cases of
thyroid nodules over a period of 3 years from April 2016
to 2019 from a tertiary care hospital. Ethical clearance was
obtained (IEC No: CSP-MED/19/JAN/49/04). FNAC
and histopathology slides were reviewed, double-blinded
and reported by two independent observers. These data
were documented and analyzed. Imaging findings were also
reviewed and documented.

Inclusion Criteria

All patients who presented with thyroid swellings,
irrespective of age,and who have undergone FNAC followed
by surgery were included in the study. Exclusion criteria
— patients in whom either one (FNAC / histopathology/
Imaging findings) was not available were excluded from
the study.

RESULTS

A total of 179 patients were included in the study, of which
142 were females and 37 were males with a male:female ratio
of 1:3.8. Age of the patients ranged from 19 to 71 years, with
a mean age of 43 years. Mode of the clinical presentation
was either a nodule or a diffuse enlargement in front of the
neck. Thyroid imaging reporting and data systems (TIRADS)
classification was followed according to The American
College of Radiology (ACR) to determine the risk of cancer
in thyroid nodules.”! According to the ACR classification,
TIRADS 1 — Normal thyroid gland; TIRADS 2 — Benign
lesion; TIRADS 3 — Probably benign lesions; TIRADS 4 —
Suspicious lesions; TIRADS 5 — Probably malignant lesions;
and TIRADS 6 — Biopsy proven malignancy.

Total thyroidectomy was performed for 87 cases, right
hemithyroidectomy for 47 cases, and left hemithyroidectomy
for 45 cases. By histopathology, 94(52%) cases were benign
and 85 (47.4%) cases were malignant. Cytohistology
correlation was seen in 151 (84%) cases and non-correlation
was observed in 28 (15.6%) cases [Table 1]. Reasons for
discordance were mainly due to inadequate sampling and
cystic nature of the lesion.

Cytohistology correlation along with the radiological
analysis was done for all the 28 cases of discordance. The
mean age of presentation of discordant cases was 43.2
years with male:female ratio of 1:4.6. Out of 28 discordant

cases, only 3 cases (10.7%) had undergone ultrasonogram
(USG)-guided FNAC. On imaging, TIRADS 3 and 4

Table 1: Clinicopathological profile of the thyroid

lesions

1. Bethesda category
diagnosis

Number of cases Percentage

Il Benign 103 57.5

Il Atypia of undetermined 5 2.7
significance

IV Follicular neoplasm 6 3.3

V Suspicious for malignancy 17 9.4

VI Malignant 24 13.4

Suboptimal 7 3.9

2. Histopathology diagnosis Number of cases Percentage

Benign 85 57

Malignant 64 42

3. Age distribution Number of cases Percentage

<20 years 2 1

21-40 years 78 44

41-60 years 85 47

>60 years 14 8

4. Sex Number of cases Percentage

Males 37 cases 20

Females 142 cases 72

categories had the maximum discordance [Table 2]. Most
malignant cases were misdiagnosed as Bethesda 11 category.
Reasons of discordance included sampling errorin 11 cases
(6.1%), cystic nature of the lesion in 12 cases (6.7%), and
interpretation error/nature of the lesion 5 cases (2.8%).
Among the discordant cases, follicular lesions were noted
in 16 cases (57.1%), papillary carcinoma in 9 cases (32.1%),
papillary microcarcinoma in 2 cases (7.1%), and medullary
carcinoma in 1 case (3.5%).

Below are three selected cases of discordance with valuable
learning points.

Case 1 — 50 years female presented with a swelling in
front of the neck, a TIRADS 3 lesion measuring 3.5 cm
X 2.7 cm X 5.4 cm was noted on imaging. Ultrasound of
the thyroid showed a well-defined wider than taller mixed
solid cystic nodule with few macrocalcifications and
increased internal vascularity. Nine milliliters of colloid
were obtained. FINAC showed thyroid follicular epithelial
cells in a background of thick and thin colloid, Bethesda
II category. Final histopathological diagnosis was given as
medullary carcinoma of the thyroid [Figure 1].

Case 2 — 30 years female presented with a solitary nodule, a
TIRADS 3 lesion with cystic changes measuring 4.3 cm X
2.4 cm X 3.6 cm was noted on imaging. Ultrasound showed
an ill-defined mixed solid cystic wider than taller nodule in
the left lobe of thyroid with a macrocalcification. FNAC
suggested a Bethesda 11 category lesion. Histopathological
diagnosis was papillary carcinoma of thyroid, classic type
[Figure 2].
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Table 2: Analysis of discordant cases

Discordant Female Male Mean age Sampling Cystic nature Others TIRADS classification Bethesda category
cases number error of the lesion (Interpretation error)
28 23 5 43.2 11(6.1%) 12 (6.7%) 5(2.8%) TIRADS 3: (12/28) 42% All cases belonged to

TIRADS 4: (16/28) 57% Bethesda Il category

Figure 1: (a) x40, fine needle aspiration cytology shows thyroid follicular epithelial cells in a background of thick and thin colloid.
(b) H&E, x4 shows sheets of tumor cells. (c) H&E, x40 shows round, plasmacytoid cells in nests with fine stippled chromatin
separated by capillaries. (d) IHC, x4, synaptophysin positivity noted. (E and F) High-frequency ultrasound of thyroid shows
a well-defined wider than taller mixed solid cystic nodule in the left of thyroid with few macrocalcifications and increased

internal vascularity

Figure 2: (a) x10, fine needle aspiration cytology shows
scattered thyroid follicular cells with cyst macrophages in
background colloid. (b) H&E, x10, tumor cells arranged in

papillary pattern with nuclear features of papillary carcinoma.
(c) Ultrasound of thyroid shows an ill-defined, mixed solid
cystic wider than taller nodule in the left lobe of thyroid with a
macrocalcification

Case 3 — 28 years male presented with a solitary nodule in
the front of the neck. A TIRADS 3 lesion was noted with
a cystic area within the nodule measuring 3.4 cm X 2 cm

% 3 cm. Ultrasound showed a tall well-defined hypoechoic
wider than taller solid nodule in the right lobe of thyroid
with increased internal vascularity and no calcifications.
FNAC showed thyroid follicular cells with few showing
Hurthle cell change and hemorrhage, suggesting a Bethesda
II category lesion. Histopathological diagnosis was given
as follicular variant of papillary thyroid carcinoma (PTC)

[Figure 3].

Statistical analysis was done using SPSS software. The
sensitivity and specificity of FNAC in diagnosing
malignancy was 58.3% and 100%, respectively. Positive
predictive value was 100% and negative predictive value
was 71.5%. Accuracy of FNAC in differentiating benign
from malignant thyroid lesion was 79.6%.

For radiologically evaluated TIRADS category, the
sensitivity and specificity was 59.7% and 100%, respectively.
Positive predictive value was 100% and negative predictive
value was 72.4%. Accuracy of TIRADS in differentiating
benign from malignant thyroid lesions was 80.4%.

DISCUSSION

It is well-known that thyroid lesions are most common
in middle-age females, similar to the observation in
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Figure 3: (a) x10, fine needle aspiration cytology shows scant
thyroid follicular cells with few showing Hurthle cell change
in a background of hemorrhage. (b) H&E, x40, microfollicles

with tumor cells showing nuclear features of papillary
thyroid carcinoma. (¢ and d) Ultrasound shows a tall well-
defined hypoechoic wider than taller solid nodule in the right
lobe of thyroid with increased internal vascularity and no
calcifications

our study.”! Thyroid lesions usually present with an
asymptomatic swelling in the anterior part of the neck.
It can present as a solitary nodule, multinodular or as
a diffuse swelling. The vast majority of these nodules
are non-neoplastic lesions or benign neoplasms.P! The
general protocol for the investigation of a thyroid nodule
includes clinical examination, imaging modalities such as
ultrasound, biochemical analysis including thyroid function
tests with antibodies levels followed by FINAC diagnosis
using The Bethesda system of reporting, In the case of
a Bethesda IV category, surgical lobectomy is performed,
Bethesda V category lesions are managed with a near-
total thyroidectomy and Bethesda VI category lesions are
managed with total thyroidectomy with or without neck
dissection.!

FNAC of thyroid lesions is a safe, cost-effective, minimally
invasive, simple out-patient procedure, hence considered
as a gold standard for pre-operative assessment of patients
with thyroid nodules.

TIRADS has been proposed for risk stratification of
thyroid nodules. TIRADS 3 are probably benign nodules
with a risk of malignancy of <5%. The risk of malignancy
in TIRADS 4a (undetermined) and 4b (suspicious) is
5-10% and 10-80%, respectively.”

Reasons for discordance are mainly because of the error
in sampling and the nature of the lesion (43%) which is
assoclated with an adverse outcome in patients with thyroid
cancer and ultimately, it determines the treatment.

The diagnosis of follicular patterned lesions can be
challenging in FNAC because of the overlapping features
between benign and malignant lesions and is hence,
considered to be a grey zone. Follicular spectrum of thyroid
lesions includes follicular adenoma, follicular carcinoma,
and follicular variant of PTC. The sole criteria for the
diagnosis of follicular carcinoma are the demonstration
of capsular or vascular invasion. Follicular carcinoma can
be divided into minimally invasive (capsular invasion only)
and angioinvasive carcinoma. Hence, the capsule has to be
all embedded for accurate diagnosis in histopathology.”
One more pitfall is that benign follicular nodules cannot be
distinguished in FNAC from follicular carcinomas because
the criteria to distinguish them are based upon histological
evidence of capsular or vascular invasion which cannot be
assessed in cytology.* !l

Adequacy in FNAC is based on cellularity criteria (6 clusters
of 10 cells or 10 clusters of 6 cells).*!"l Aspirates that
contain only cystic fluid and erythrocytes are considered
inadequate.

Sampling error may be the reason for discordance in
papillary carcinoma and microcarcinoma. The occurrence
of a cystic change with underlying malignancy in thyroid
lesions is a common diagnostic pitfall in FNAC.!'*"4
PTCs tend to undergo hemorrhagic and degenerative
changes. Sampling of this area will result in a lesser
number of cells and false interpretation of it to be a
benign cyst.''"1 Any recurrent cystic lesion should
raise a strong suspicion for malignancy and should be
treated accordingly. In such cases, USG-guided FNAC
is suggested to accurately locate the lesion for a better
diagnostic yield. The term papillary microcarcinoma
is used when it is found incidentally and it measures
<1 cm in diameter as defined by the World Health
Organization."?" There is a high chance of it being
missed in FNAC because of the small size of the lesion.
Non-invasive follicular thyroid neoplasm with papillary-
like nuclear features (NIFTP) is an encapsulated or clearly
delimited, non-invasive neoplasm with a follicular growth
pattern and nuclear features of PTC. Itis considered as a
premalignant lesion in patients with RAS mutation. The
diagnosis of NIFTP is made after complete resection of
the lesion by the defined criteria.*!!

The reason for the false-positive diagnosis is the presence
of diagnostic features of PTC even in benign conditions
of thyroid such as adenomatoid nodule and Hashimoto’s
thyroiditis. Benign thyroid nodules with papillary
hyperplasia can pose a diagnostic challenge not only in
cytology but also in histopathology as it mimics classical
PTC.[l(),ZO]
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In the current study, 3.9% aspirates were reported as
inadequate compared to the study done by Nandedkar
¢t al. which showed inadequate/nondiagnostic category in
26 cases (4.29% of total cases).*

Utility of core needle biopsy compared to FNAC is still
debatable and results have been inconclusive. While its
distinct advantages include identifying the architectural
pattern and performing ancillary techniques; however,
disadvantages include invasiveness of the technique with
a risk of complications as well as failure to differentiate

between follicular lesions.?>*4

ACR TIRADS (TI-RADS) was established in 2017 based
on the US features of thyroid nodules into five categories
— Composition, echogenicity, shape, margins, and presence
of echogenic foci. Each of these features was assigned
individual points from 0 to 3 and the nodule’s total point
determines its risk of malignancy (TR1 — benign, TR2 —
not suspicious, TR3 — mildly suspicious, TR4 — moderately
suspicious, and TR5 — high suspicious). Depending on
the diameter and the TR category of the nodules, further
recommendations like the need for FNA biopsy short-term
follow-up or no further action is recommended.! In our
study, of the 28 cases that were discordant 12 cases were
given TIRADS-3 and 16 cases were given TIRADS-4 on
USG which were predominantly solid cystic lesions and
subsequently advised for a cytology correlation due to their
ultrasound features suspicious for malignancy. Except 3
patients, all other 25 discordant cases underwent FNAC
without image guidance which resulted in sampling error
and inadequate sample owing to the cystic nature of these
nodules. Moreover, all these 28 discordant nodules which
labeled as suspicious TIRADS-3/4 lesions on USG were
malignant on histology.

CONCLUSION

Histopathological evaluation of thyroid nodules provides
the most accurate method of diagnosis. FNAC is
considered only as a screening tool and particular attention
should be given to minimize the false positive and negative
diagnosis. The Bethesda system of reporting should be
followed to minimize these errors. Occurrence of cystic
change in thyroid lesions is a common diagnostic pitfall
in cytology. Hence, the possibility of neoplastic etiology
should be considered in cystic lesions and these cases
require USG-guided FNAC to ensure cellular adequacy,
thus, preventing a sampling error. In suspicious cases,
repeat FNAC/ core biopsy is suggested for a confirmatory
diagnosis. A benign FNAC diagnosis should be followed up
with excision in case of imaging and pathology discordance.

A multidisciplinary team discussion involving the surgeon,
oncologist, radiologist, and pathologist is warranted in
discordant cases for planning and instituting optimal
management.
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