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Abstract
Introduction: Fine needle aspiration cytology ((FNAC) is the most sensitive, accurate and cost effective initial method for the
clinical management of patient with thyroid nodules. Majority of the thyroid nodules are benign, with cancer accounting for only
1% of all the lesions. Hence it is imperative for the treating surgeon to know the biologic nature, as to benign versus malignant
lesions and thus plan appropriate treatment. This would in turn avoid unnecessary surgeries. Follicular patterned lesions is a grey
zone area in cytology.
Aims and Objectives: To study the various morphological features of thyroid lesions by fine needle aspiration cytology and
classify them according to Bethesda system for thyroid cytopathology-2007 and to evaluate the utility of FNAC in planning the
management of thyroid lesions.
Materials and Methods: The study was conducted in Department of Pathology, Bharati Vidyapeeth (Deemed to be University)
Medical College and Hospital, Sangli, on patients meeting the mentioned inclusion and exclusion criteria.
Results : Out of 90 cases, 3 cases (3.34%) were unsatisfactory for reporting, 69 cases (76.67%) were benign, 7 cases (7.77%)
were categorized under AUS/FLUS. 9 cases (10%) were reported as Follicular Neoplasm (FN) or Suspicious for FN, 1 case
(1.11%) was reported as suspicious of malignancy and 1 case (1.11%) were reported as malignant.
Conclusion: FNAC of the thyroid is simpler and accurate preoperative diagnostic test compared with other diagnostic modalities.
The results of thyroid cytology must be assessed in conjunction with the clinical findings and other investigations like TFT and
USG findings, in view of the possibility of false negative or false positive cytological diagnosis.
Keywords: FNAC, Bethesda, Thyroid, Follicular Neoplasm.

Introduction
The word Thyroid originated from “Thyreos”, a
Greek word meaning shield.1 Diseases of the thyroid
gland are common endocrine diseases particularly in
countries like India where iodine intake through diet is
low.2
Thyroid carcinoma closely resembles its benign
counterpart in physical characteristics, measurable
physiological parameters such as serum T3/T4 levels
and ultrasonic characteristics.3 Therefore, the surgical
excision of the nodule and its histological examination
is the only way to differentiate between the more
frequent benign and much less frequent malignant
nodules.4 Since most of the thyroid nodules are benign,
symptomless and small in size, they do not require
surgical excision.5
In India, there are 2,16,000 new cases of thyroid
malignancies per year and hence the role of properly
evaluating thyroid lesions is significant.6
Fine-needle aspiration (FNA) has an essential role
in the evaluation of euthyroid patients with a thyroid
nodule.7 It reduces the rate of unnecessary thyroid
surgery for patients with benign nodules and
appropriately triages patients with thyroid cancer to
appropriate surgery.8
Fine needle aspiration cytology (FNAC) is the
most sensitive, accurate and cost effective initial
method for the clinical management of patient with

thyroid nodules. Majority of the thyroid nodules are
benign, with cancer accounting for only 1% of all the
lesions. Hence it is imperative for the treating surgeon
to know the biologic nature, as to benign versus
malignant lesions and thus plan appropriate treatment.
This would in turn avoid unnecessary surgeries.
Follicular patterned lesions is a grey zone area in
cytology.9 Neck swelling is a common clinical
presentation all over the world.
Fine Needle Aspiration Cytology (FNAC) is a
well-established, outpatient procedure used in the
primary diagnosis of thyroid swellings. FNAC, by
giving direct morphological information has supplanted
most other tests for preoperative evaluation of thyroid
nodules. Practice guidelines set forth by the American
Thyroid Association and National Comprehensive
Cancer Network, state that FNA should be used as an
initial diagnostic test because of its superior diagnostic
reliability and cost- effectiveness, before both thyroid
scintigraphy and ultrasonography. As FNAC
distinguishes between benign and malignant lesions
quite effectively, it is the preoperative screening
method of choice worldwide. Its use in recent years has
resulted in a significant decrease in the number of
surgeries being performed, while increasing the yield of
malignant lesions of patients who have undergone
surgery.10 If well-established and stringent diagnostic
criteria are used, a majority of thyroid nodules can be
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safely and accurately categorised by cytological
assessment.
Often a specific diagnosis, such as a colloid goitre,
thyroiditis, or a specific thyroid malignancy (eg
papillary, medullary, anaplastic carcinoma) can be
made. In some cases the use of ancillary techniques
may enhance diagnostic accuracy. Some aspirates are
non-diagnostic due to technical issues such as
insufficient cellularity, poor quality of sample
preparation or technical artefacts due to blood staining,
ultrasound gel etc. In others, the distinction between
benign and malignant nodules may not be possible due
to interpretative difficulties. To ensure the best possible
assessment of thyroid nodules some guidance on
sampling, preparation of material, interpretation and
reporting is warranted.11,12
Due to its simplicity, low cost, and absence of
major complications, it is the initial investigation in the
management of thyroid disease in our teaching hospital.
This study was undertaken to identify the various
thyroid lesions by cytology, describe them as per
Bethesda System of reporting thyroid cytopathology.13
This study is aimed at determining the utility and
diagnostic accuracy of FNAC of thyroid lesions
performed at our institution and to compare our
experience with those of other regions of the world.
Aims and Objectives
1. To study the various morphological features of
thyroid lesions by fine needle aspiration cytology.
2. To study age and sex wise incidence of benign and
malignant thyroid lesions.
3. To classify malignant, benign and inflammatory
lesions and sub-classify them. (According to
Bethesda system for thyroid cytopathology-2007)
4. To evaluate the utility of FNAC in planning the
management of thyroid lesions.
5. To find limitations of FNAC in diagnosis of
thyroid lesions.
Materials and Methods
The study was conducted in Department of
Pathology, tertiary hospital on patients meeting the
mentioned inclusion and exclusion criteria. It was an
hospital based observational study
Ethical Clearance: The study protocol was reviewed
by The Institutional Ethical Committee and permitted
by it, IEC no. is BVDUMC&H/ Sangli/ IEC/ 201415/75
Inclusion Criteria: Fine needle aspiration cytology of
clinically palpable thyroid lesions
Exclusion Criteria
1. Subjects not consenting for fine needle aspiration.
2. Cytology of non palpable thyroid lesions.
3. Congenital anomalies of thyroid.

Data Collection
A detailed clinical history and thorough physical
examination of patients having palpable thyroid
swellings were carried out and entered in the proforma.
An informed written consent was obtained from the
patients before including them in the study. In case of
minors, informed written consent was obtained from
their legal guardians. The patients were explained about
the procedure including its limitations and
complications. Data regarding relevant radiological,
biochemical and hematological investigations done for
diagnostic purposes were collected.
Results
The present prospective study “Study of FNAC in
Diagnosis of Thyroid lesions” was undertaken in the
Department of Pathology, Tertiary Hospital from 1st
January 2015 to 31st December 2015. FNAC was
performed on 90 cases for cytological evaluation
Among 90 cases, 67.8% were aspirated in first
attempt. Out of 90 cases, 87 cases (96.7%) were
satisfactory and 3 (3.3%) cases were unsatisfactory for
interpretation.
In present study the age of presentation ranged
from 12 to 77, with a mean age of 41.4 ± 16.2 years.
Age of the youngest patient in this series was twelve
years with cytological diagnosis of lymphocytic
thyroiditis. The oldest patient was of 77 years with
cytological diagnosis of colloid goitre. Out of 90 cases,
maximum 25 cases (27.8%) were seen in the age group
of 4th decade.
In present study, the thyroid lesions were more
seen in females (90%) with female to males in the ratio
of 9:1.
In present study, we have studied various
morphological features of thyroid lesions and classified
them according to the Bethesda system for thyroid
cytopathology (2007). Out of 90 cases, 3 cases (3.34%)
were unsatisfactory for reporting, 69 cases (76.67%)
were benign, 7 cases (7.77%) were categorized under
AUS/FLUS. 9 cases (10%) were reported as Follicular
Neoplasm (FN) or Suspicious for FN, 1 case (1.11%)
was reported as suspicious of malignancy and 1 case
(1.11%) were reported as malignant.
Out of 90 cases, benign category had 69 cases
(76.7%) with colloid goiter (49 cases) being the
predominant group followed by lymphocytic thyroiditis
(20 cases).
Among 90 cases, the maximum number of 27
patients (30%) presented with duration of symptoms in
between 6 -12 months and minimum number of 15
cases (16.8%) had the duration of symptoms with more
than one year. Out of 90 cases, most of the thyroid
swellings (38.9%) had size less than 3 cms. All 90 cases
had common clinical symptom of midline neck
swellings that moved up with deglutition. Out of 90
cases, the maximum number of thyroid cases that were
investigated on USG were diagnosed as solitary colloid
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goiter accounting for 63 (70%) cases. Both thyroiditis
and multinodular goiter were diagnosed in 10 (11.1%)
cases each.
Thyroid function tests were carried out in 70 out of
90 cases. 46 cases (65.7%) out of 70 cases were
euthyroid. Cases with lymphocytic thyroiditis shows
association with hypothyroidism.

In present study, the maximum number of thyroid
lesions were having firm consistency (61.1%) followed
by thyroid lesions of mixed consistency (26.7%).
In present study, maximum number of 48 (53.3%)
cases were having bilateral diffuse involvement.
Clinically out of 90 palpable thyroid swellings the
most common type of presentation was solitary thyroid
nodule in 72(80%) patients while 18 (20%) patients had
multinodular goitre.

Chart 1:

Fig. 1: H&E 40X: Colloid Goitre: Cluster of
follicular cells on a background of thin colloid

Fig. 3: H&E 40X: Suspicious for malignancy:
Hypocellular smear showing follicular cells with
enlarged nuclei, nuclear grooves and intranuclear
pseudoinclusion

Fig. 2: H&E 40X: AUS /FLUS Follicular cells in
microfollicular pattern with hurthle cell change

Fig. 4: H&E 40X: Papillary carcinoma:
Hypercellular smear showing follicular cells
arranged in papillae with enlarged nuclei, nuclear
grooves and intranuclear pseudoinclusions
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Discussion
Fine needle aspiration cytology has proven to be a
highly effective screening and diagnostic tool in the
evaluation of thyroid nodules. It is simple safe, speedy,
minimally invasive, outdoor procedure and cost
effective. FNAC is often used as a first priority
investigation in patients with thyroid disease. The
procedure was performed on an OPD basis mostly
without anaesthesia and no complications. The patient
compliance was good and they were very cooperative
even when repeat aspiration had to be performed in
some cases.
Table 1: Sex-wise distribution: Female to male ratio
of thyroid lesions in various studies
S. No.
Authors
Year Female: Male
ratio
1
Vinay Kumar R et al 23 2014
7:1
2
Sunita Bamanikar et al 27 2014
8.6:1
3
Present study
2015
9:1

Table 2: Clinical presentation in other study
Authors
Year
Neck swelling
(%)
Handa U et al21
2008
100
Present Study
2015
100

In our study, out of total 90 cases 81 patients were
females and 9 patients were males.
Table 1 shows that Female: Male ratio in our study
was 9:1. It was comparable to most of the studies. It
was closest to Sunita Bamanikar et al27 in which the
Female: Male ratio was 8.6:1.
It is a well known fact that thyroid diseases affect
females more commonly than males.
In our study 81 females (90%) with thyroid
swellings were referred for cytological study during the
one year study period. Out of the total 81 female cases,
three cases were unsatisfactory for reporting. Sixty
three cases were benign thyroid lesions, six cases were
of AUS/FLUS and seven cases were reported as
follicular neoplasm (FN/SFN). One case was reported
as Suspicious for Malignancy and one case was
reported as Malignant.
Out of 9 males (10%) with thyroid swellings were
referred for cytological study during the one year study
period. Out of the total 9 male cases, six cases were
benign.

Clinical presentation
Dysphagia
Dyspnoea
Pain (%)
(%)
(%)
4
3
8
2
6
2

Handa U et al (2008)21 stated in their study that the
major presenting symptom was diffuse swelling and/or
nodular swelling of the thyroid. Other less frequent
symptoms included pain in the swelling, dysphagia,
hoarseness of voice and cough.

In present study, the most of the patients came with
common complaint of swelling in front of the neck
which was comparable with other studies.

Table 3: Comparison of FNAC diagnosis based on Bethesda classification
Diagnostic
Nayar Rand
Mulazim Hussain
M. Mamatha et al
category
Ivanovic M et al
Bukhari et al 25
(2015) 22
24
(2009)
Nondiagnostic
5
10.8
10.8
Benign
64
60
60
AUS
18
3.4
3.3
Follicular Neoplasm
6
12.4
12.5
/SFN
Suspicious
2
4.2
4.2
For malignancy
Malignant
5
9.2
9.2
This category applies to specimens that are
unsatisfactory owing to obscuring blood, overly thick
smears, air drying of alcohol-fixed smears, or an
inadequate number of follicular cells. For a thyroid
FNA specimen to be satisfactory for evaluation (and
benign), at least 6 groups of benign follicular cells are
required, each group composed of at least 10 cells.
There are several exceptions to the numeric
requirement of benign follicular cells. Any specimen

Hoarseness of
voice (%)
3
-

Present
Study (2015)
3.4
76.7
7.7
10
1.1
1.1

that contains abundant colloid is considered adequate
(and benign), even if 6 groups of follicular cells are not
identified.
The present study had 3 (3.4%) cases in ND/UNS
category. Other recent studies had 1.2% to 10.6% cases
in this group. The guidelines for this category are very
clear in TBSRTC. All of them were advised to be
reaspirated after a minimum period of 3 months.
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TBSRTC does not provide the implied risk of
malignancy for this category.
The benefit of thyroid FNA derives in large part
from the ability to make a reliably benign interpretation
that avoids unnecessary surgery. The benign category
had 69 cases (76.7%) with colloid goiter (49 cases)
being the predominant group followed by lymphocytic
thyroiditis (20 cases). The “benign” category had a
range of 60% to 87.5% in recent studies.
Some thyroid FNAs are not easily classified into
the benign, suspicious, or malignant categories. Such
cases represent a minority of thyroid FNAs and in the
Bethesda System are reported as “atypia of
undetermined significance” (AUS) or “follicular lesion
of undetermined significance.” We had 7 (7.7%) cases
in group AUS/FLUS. AUS result has been reported in
1–18% of thyroid cases in other studies. TBSRTC
suggests that the frequency of AUS interpretations
should be in the range of approximately 7% of all
thyroid FNA interpretations. This is a category of last
resort and should not be used indiscriminately. Not
much data exists in the literature to support the
recommendation that the category should not exceed
7% of all thyroid categories.
Conclusion
FNAC is an invaluable tool in the management of
thyroid lesions with a high degree of accuracy. It is
minimally invasive, safe outpatient procedure without
major complications and can be repeated due to patient
acceptance. The six diagnostic categories in the
Bethesda system for reporting thyroid cytopathology
are well defined, morphologically distinct and ensure a
uniform reporting system for thyroid FNA. This
facilitates
effective
communication
among
cytopathologists, endocrinologist, surgeons, radiologist
and other health care providers. The results of thyroid
cytology must be assessed in conjunction with the
clinical findings and other investigations like TFT and
USG findings, in view of the possibility of false
negative or false positive cytological diagnosis.
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