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Various non-invasive methods used for diagnosis of  thyroid 
lesions do not make a definitive diagnosis of  malignant 
lesions. FNA has now replaced most other tests used for 
pre-operative diagnosis of  thyroid lesions. Now-a-day, most 
clinicians rely solely on FNA for making a diagnosis of  
benign lesions. As a result the incidence of  malignancy in 
thyroidectomy patients has increased from 10% to 30-50% 
in recent years.3 In spite of  the first choice of  investigation 
in thyroid lesions, it also has some limitations. The reported 
pitfalls are mostly related to sampling techniques, the skill 
of  doctor performing the aspiration, sample adequacy, 
the experience of  pathologist interpreting the aspirate, 
and overlapping cytological features between benign and 
malignant follicular neoplasm.4,5

FNAC is safe relatively simple and cost effective for 
evaluation of  thyroid patients. This procedure provides 

INTRODUCTION

Thyroid fine-needle aspiration cytology (FNAC) was 
introduced in 1950 and became popular worldwide in 
1980.1 Today, it is a well-established technique for pre-
operative diagnosis of  thyroid pathologies. Thyroid 
lesions may cause sign and symptoms of  hypothyroidism 
or hyperthyroidism and also have malignant potential.2 
Therefore, accurate evaluation of  thyroid lesions is difficult. 

Original  Article

Abstract
Introduction: Fine-needle aspiration cytology (FNAC) has an important role in differentiating between neoplastic and 
non-neoplastic lesions of the thyroid. It is a quick outpatient department (OPD) procedure. It greatly affects the treatment 
decision. The current study was carried out to evaluate the role of FNAC as a diagnostic tool in thyroid lesions and establish a 
clinico-cytological, biochemical, and histological correlation.

Purpose: The purpose of this study is to establish a cytohistological correlation in thyroid lesion and to find out can FNA obviate 
the need for histopathological diagnosis in thyroid lesions.

Materials and Methods: It is a prospective study of thyroid lesions carried out at the Department of Pathology, Government 
Medical College, Srikot, Srinagar Pauri Garhwal Uttarakhand over a period of 2-year. A total of 136 patients with thyroid lesion 
were undertaken for FNAC. Their clinico-cytological, biochemical, and histological correlation was done. Their statistical analysis 
was done.

Results: Majority of the cases were non-neoplastic. The accuracy of cytodiagnosis was 94%.

Conclusion: FNAC of thyroid lesion has a high accuracy in differentiating between malignant and benign lesions. It is safe 
cost effective, minimally invasive, and OPD procedure. Using FNAC as the first line of investigation, the number of surgeries 
for thyroid lesion has reduced greatly.
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a tool for detecting thyroid malignancies in an early 
stage, resulting in a better outcome of  patients. In this 
study effectiveness of  FNAC is evaluated in the clinical 
management of  thyroid disease and also to reduce the rate 
of  surgery in benign cases.

MATERIALS AND METHODS

This is a prospective study of  thyroid lesions carried 
out at Department of  Pathology, Government Medical 
College, Srikot, Srinagar, Pauri Garhwal, Uttarakhand 
over a period of  2-year (June 2013 to May 2015). 
Patients from ENT outpatient department (OPD) and 
from medicine OPD were taken for FNA. 136 FNACs 
were done during this period. Patients of  all ages and 
both the sexes were included in the study. Out of  
136 patient, histological confirmation was available in 
52 cases. A sample of  histopathology was collected 
from our own surgical department as well as from the 
surgeries done outside. Methods used in this study 
included a clinical presentation, thyroid function test, 
FNAC, and histopathology. Sign and symptoms related 
to thyroid gland were a solitary nodule, multinodular, 
and diffuse goiter. Sign of  compression, hoarseness of  
voice, cough, pain, dysphagia, and symptoms related with 
hypo functioning or hyper functioning of  thyroid gland. 
Thyroid function test was used to determine the level of  
free T3, T4 and free T4, and thyroid stimulating hormone.

All FNA was done by the pathologist as the outpatient 
procedure; no ultrasound guided FNA was done. Air-
dried smears were stained with May–Grunwald–Giemsa, 
and wet smears were stained with papanicolaou and 
hematoxylin and eosin stain. The results of  FNAC were 
compared with histopathology in 52 cases. The cytological 
results were also correlated with clinical features and 
thyroid function test. The statistical analysis included 
sensitivity, specificity, accuracy, false positive rate, and 
false negative rate.

RESULTS

FNAC performed in 136 patients of  which 82% were 
female, and 18% were male. Most of  the patients were in 
the age group of  20-40 (Table 1). Most common presenting 
symptom was painless solitary nodule (Table 2). Among 
136 patients, 81.6% were non-neoplastic, and 18.4% were 
reported as neoplastic on cytology (Table 3, Figures 1,2)). 
Cytohisto-correlation was done in 52 cases. 49/52 cases 
were confirmed on histology (Figures 3 and4), one was 
false positive and two were false negative (Table 4). 
The sensitivity of  FNAC was 90%, specifitive was 96% 
(Table 5).

DISCUSSION

Thyroid enlargement is the most common occurrence 
in the sub-Himalayan region of  the India. Our hospital 

Table 5: Statistical analysis (%)
Sensitivity 90
Specificity 96
False positive rate 3.1
False negative rate 9.1
Accuracy 94

Table 1: Age distribution of thyroid patients
Age group in years Number of patients
0-20 14
21-40 70
41-60 40
61-80 12
Total 136

Table 2: Clinical sign and symptoms
Clinical sign and symptoms Number of patients
Goitre 136

Solitary nodule 111
Multinodular 17
Diffuse 08

Pain 10
Dysphagia 08
Hoarseness 12
Cough 03
Sign and symptoms of increased 
hormonal concentration

10

Sign and symptoms of decreased 
hormonal concentration

12

Table 3: FNAC of thyroid nodule (n=136)
Non-neoplastic lesions n=111

Nodular goiter 62
Benign cyst 24
Thyroiditis 25

Neoplastic lesions n=25
Follicular neoplasm 14
Papillary neoplasm 06
Hurthle cell neoplasm 04
Anaplastic 01
Total 136

FNAC: Fine‑needle aspiration cytology

Table 4: Cytohistological correlation (n=52)
FNAC Histology Total

Neoplastic Non-neoplastic
Neoplastic 19 1 20
Non-neoplastic 2 30 32
Total 21 31 52
FNAC: Fine‑needle aspiration cytology
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is located in Garhwal region. This hospital gets patients 
exclusively from this region. These regions are iodine 
deficient areas. The incidence of  goiter is much higher in 
these regions. Thyroid enlargement whether nodular or 
diffuse needs thorough investigation, mainly to rule out 
malignancy or thyroiditis. Thyroid malignancy accounts 
for 1% of  all malignancy. Early diagnosis of  thyroid cancer 
provides higher life expectancy due to low malignant 
potential and slow progressing nature of  thyroid cancer.

FNAC has excellent patient acceptance and no morbidity. 
It is easy and low-cost effective test used in the diagnosis 
of  the thyroid nodule.4,6,7 FNAC of  thyroid nodule has 
decreased the rate of  thyroid surgery while increasing the 
percentage of  malignancy in thyroidectomy patients.8

The value of  any test depends on its ability to detect the 
presence of  disease (sensitivity) and to verify the absence of  
disease when it is not presence (specificity). The sensitivity 
of  thyroid FNAC ranges from 74% to 92% and specificity 

ranges from 74% to 100%.9,10 In our study, sensitivity was 
90%, and specificity was 96%, which correlates with other 
studies.11,13-18 This shows that FNAC is more specific than 
sensitive. The reason for the wide range of  sensitivity and 
specificity is the difference in the way of  categorization of  
lesions by a different cytopathologist.

Factors that reduce the efficacy of  FNAC of  thyroid include 
inadequate sampling, the inexperience of  cytopathologist, 
and difficulty in differentiating between benign and 
malignant follicular lesions. Inadequate sampling may 
result from sclerotic, calcified nodule, or nodule with cystic 
degeneration in large areas.

The solitary thyroid nodule is less likely to be malignant. 
In our study, of  111 patients of  solitary nodule, only six 
were reported as neoplastic on FNAC. Which correlates 
with others studies.12,13

Most common age group in our study was the 3rd and 
4th decade of  life, which is accordance to the study of  

Figure 1: Papillary structure in papillary carcinoma on fine-
needle aspiration cytology (×10)

Figure 2:  Anisonucleosis and nuclear grooveing in papillary 
carcinoma on fine-needle aspiration cytology (×40)

Figure 3: Papillary carcinoma on histology (×10)

Figure 4: Capsular invasion in follicular carcinoma (×40)
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Bukhari et al. and Khanzada et al. Most of  the malignant 
patients presents after 5th decade of  life. Anaplastic 
carcinoma which is usually seen in late ages, in this study, 
the age of  anaplastic carcinoma was 39 years.

In our study, there was 106 female and 30 male, with a male 
to female ratio of  1:3.5 which correlates with the study of  
Sharma.19 In this study, rate of  false negative was 9.7% and 
false positive rate was 3.1% which was accordance with the 
study of  Sharma.19 In previous studies, false negative rate 
were reported between 1% and 7% and false positive rate 
1-11%.4,7,9 Wide range of  false negative and false positive 
may be due to sampling error and cytological interpretation. 
False negative FNAC occurred in two cases. Both cases 
were diagnosed as adenomatoid goiter on histopathological 
examination both were confirmed as follicular carcinoma. 
False positive was only one case which was diagnosed as 
Hurthle cell neoplasm on cytology, but on histology it was 
confirmed as Hurthle cell change in hyperplastic goiter.

CONCLUSION

FNAC is rapid, simple, cost-effective, and minimally 
invasive diagnostic tool for making pre-operative 
assessment of  patient with the thyroid nodule. By adopting 
this method, unnecessary thyroid surgeries for benign 
lesions can be avoided.
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