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Abstract Aim: To study the spectrum of thyroid lesions and to evaluate the efficiency of fine needle aspiration cytology (FNAC). 

Materials and Methods: Retrospective study of 221 patients who underwent FNAC of thyroid lesion in our

from January 2010 and December 2014were studied and the results were correlated with histopathological diagnosis. 

Results: Majority of the cases were in the age group of

1:11.2). Out of total 221 aspirates, 190 (85.97%) cases were non

and 10(4.5%) cases were unsatisfactory. The statistical analysis showed an overall diagnostic accuracy of 98%, with 

sensitivity of 80%, specificity of

Conclusion: FNAC has high specificity and diagnosic accuracy in the evaluation of thyroid disorders.
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INTRODUCTION 
Fine needle aspiration cytology is a simple, minimally 

invasive, cost effective procedure with high 

specificity and diagnostic accuracy. The diagnosis of 

thyroid lesions using aspiration cytology was first 

reported by Martin and Ellis in 1930.
1.2

. It can categorize

the various lesions of thyroid and hence guide therapeutic 

protocols. Introduction of FNAC into the field of thyroid

diagnostic tests has reduced thyroid surgeries 

considerably.
3
 However, limitations in FNAC due to 

scanty sample, vascularity of thyroid swelling, variation 

in sampling technique and skill of the performing ex

as well as the experience of pathologist interpreting the 

aspirate do pose a problem in definitive diagnosis.
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total 221 aspirates, 190 (85.97%) cases were non-neoplastic, 15 (6.79%) suspicious, 6 (2.71%) neoplastic, 
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Fine needle aspiration cytology is a simple, minimally 

invasive, cost effective procedure with high sensitivity, 

specificity and diagnostic accuracy. The diagnosis of 

thyroid lesions using aspiration cytology was first 

. It can categorize 

and hence guide therapeutic 

Introduction of FNAC into the field of thyroid 

diagnostic tests has reduced thyroid surgeries 

However, limitations in FNAC due to 

scanty sample, vascularity of thyroid swelling, variation 

in sampling technique and skill of the performing expert 

as well as the experience of pathologist interpreting the 

aspirate do pose a problem in definitive diagnosis.
4,5

 This 

study aims to study the spectrum of thyroid lesions and to 

evaluate the efficiency of FNA. 

 

MATERIALS AND METHODS
The records of the 221 patients who had undergone FNA 

Cin Pathology Department in a Teaching H

Puducherry, during the period between January 2010 and 

December 2014, were retrieved and information about the 

age, sex, thyroid function tests, FNAC, and 

histopathological diagnoses whenever possible, were 

extracted and the corresponding original slides were 

reviewed. Fine Needle Aspiration Cytology was 

performed by the pathologist, under aseptic precaution 

using 23 gauze needles attached to 10 ml disposable 

syringe. Two to three passes were made in each case. In 

the case of cystic nodules, the cysts’ contents were 

aspirated, centrifuged, and slides made from the sediment 

for cytological analysis. Both air dried and wet fixed 

smears (fixed in 95% alcohol for 30 minutes) were

from the aspirated material, stained with May Grunwald 

Giemsa (MGG), Papanicoloau and Hematoxylin and 

Eosin (H and E) stains, respectively, and examined under 

a light microscope. Criteria proposed for adequacy of 

thyroid cytology is 5-6 groups of wel

epithelial cells with ≥10 cell per group and the smear 

should be technically well prepared, the aspirate should 
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be properly smeared to avoid clotting and smears should 

be read in clinical context
6
. The cytological results were 

classified as non-neoplastic, suspicious, malignant and 

inadequate. Smears classified as “non-neoplastic” 

included adenomatous (colloid) nodule, Hashimoto’s and 

other types of thyroiditis. The “suspicious” category 

included follicular neoplasm, Hurthle cell tumor, and 

aspirates with a typical features suggestive of, but not 

diagnostic for malignancy. The smears with cytologic 

findings of primary orsecondary malignancy were 

classified in the “malignant” category. Smears with 

insufficient cellularity or poor quality due to delayed or 

improper fixation and aspirates consisting only cyst fluid 

were considered “unsatisfactory” or “inadequate for 

diagnosis” The results were then correlated with clinical 

features, thyroid function tests, and histopathological 

examination. Histopathological correlation was available 

in only fifty nine out of 221 cases who underwent FNAC.  

 

 

Statistical Analysis 

(Sensitivity, specificity, positive predictive value, 

negative predictive value, and accuracy of FNAC) were 

done to evaluate the efficiency of FNAC. Cases with 

suspicious and inadequate cytological diagnosis were also 

excluded from the statistical analysis. 

 

RESULTS 
A total of 221 thyroid FNAC cases were done in our 

institution within 4 year study duration. The age 

distribution of the cases were from 5 years to 71 years 

with majority in the age group of 21-40 years(56.19%). 

The youngest case was a 8 year old girl and oldest was 70 

year old man with the cytological diagnosis of colloid 

goiter and follicular neoplasm respectively. Majority 

were females (91.9%) with M:F ratio of 1:11.2. Out of 

total 221 aspirates, 190 (85.97%) cases were non-

neoplastic, 15(6.79%) suspicious, 6(2.71%) neoplastic, 

and 10(4.5%) cases were unsatisfactory as shown in.

Table 1: Cytological diagnosis of thyroid lesions 

Sr. No. FNA categorisation FNA diagnosis Number of cases Total Percentage 

1 Non- neoplastic 

Simple/ Nodular colloid goitre 107 

190 85.97% Thyroiditis 81 

Thyroglossal cyst 2 

2 Suspicious 
Follicular neoplasm 14 

15 6.79% 
Hurthle cell neoplasm 1 

3 
 

Malignant 

Papillary carcinoma 5 
6 2.71% 

Medullary carcinoma 1 

4 Inconclusive Unsatisfactory / Inadequate 10 10 4.52% 

Histopathological confirmation of diagnosis were available in 59 cases. The details of cytological and the corresponding 

histopathologyare shown in Table.2. 
 

Table 2: Cytohistological correlation of thyroid lesions 

Cytology diagnosis Histopathological Diagnosis 

 

Simple 

/Nodular 

colloid 

goitre 

Thyroiditis 
Thyroglossal 

cyst 

Follicular 

adenoma 

Follicular 

carcinoma 

Papillary 

carcinoma 

Medullary 

carcinoma 

Simple / Nodular 

Colloid goiter 
22 3    2  

Thyroiditis 1 17      

Thyroglossal cyst   1     

Follicular neoplasm 4   2 1   

Papillary Carcinoma      3  

Medullary carcinoma       1 

Inconclusive 2       
 

2 cases diagnosed as inconclusive on cytology were 

diagnosed as nodular colloid goitre on histopathology. 

Thyroid FNAC results, grouped malignant (positive 

results) versus the rest of the diagnoses (negative results) 

were compared with histopathological diagnosis to 

calculate the statistical values of the test. Unsatisfactory / 

inadequate aspirates and suspicious lesion groups that 

gave no definite opinion were excluded from the 

calculations. There were two false negative case, given as 

nodular colloid goiter on cytology, but were diagnosed as 

nodular colloid goiter with papillary microcarcinoma and 

papillary carcinoma respectively, on histopathology. The 

statistical analysis showed an overall diagnostic accuracy 

of 98%, with sensitivity of 80%, specificity of 100%, 

positive predictive value of 100% and negative predictive 

value of 97.8% in our study. 
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DISCUSSION 
Thyroid lesions are quite common with a prevalence of 4-

7% in the adult population.
4
 FNAC is the first line of 

investigation and other investigations like ultrasound 

examination, thyroid function tests, thyroid scan and 

antibody levels are done subsequently with the aim to 

select the patients who require surgery and those who can 

be managed conservatively.
2
 In our study, the commonest 

age group of people with thyroid lesions were in the third 

and fourth decade with female preponderance. Similar 

findings were seen in other studies
4,2,7

. Most of the 

thyroid nodules are benign and fewer than 5% of them are 

malignant.
3
 The common non neoplastic diagnosis was 

simple / nodular colloid goiter (56.3%), followed by 

thyroiditis (42.6%) and the common malignancy 

diagnosed was papillary carcinoma of thyroid(83.3%), 

which were in accordance with other studies.
2,3,4,8

 

 

Table 3: Comparison of FNAC diagnosis with other studies 

Studies Non- neoplastic Suspicious Malignant Inadequate Total 

Uma Handa et al (2008) 381 (87.8%) 14 (3.2%) 17(3.9%) 22 (5.06%) 434 

Sunita et al(2014) 284 (94.6%) 9 (3.1%) 5 (1.6%) 2(0.7%) 300 

Heyder Ali et al(2012) 1054 (64.3%) 306 (18.66%) 128 (7.8%) 151 (9.2%) 1639 

Bagga PK et al (2010) 228 (90.5%) 17 (6.7%) 3(1.2%) 4(1.6%) 252 

Our study 190 (85.9) 15(6.8%) 6(2.7%) 10 (4.5%) 221 

 

Inadequate FNA specimen could be resulted from 

technicalproblems, aspiration of sclerotic or calcified 

nodules, and also nodules with large areas of cystic 

degeneration ornecrosis.
3,9 

There were 10 (4.5%) 

inadequate cases in our study which were comparable 

with other studies
2,3,4,8

 in Table.3., where the 

inadequacy rates were between 0.7 to 9.2 %. 

Subsequent HP diagnosis of the 2 cases were NCG. 

There were 15 cases (6.8%) under suspicious category, 

of which 7 underwent surgery and the HP diagnosis 

were : 4 nodular colloid goiter with adenomatous 

hyperplasia, 2 follicular adenoma, 1 follicular 

carcinoma. Suspicious category included follicular 

neoplasm and Hurthle cell neoplasm. Cytological 

differentiation between follicular neoplasm and 

adenomatous goitre is not only confusing but difficult at 

times. As a general rule, smears from a non-neoplastic 

adenomatous nodule show less cells and more colloid 

than those from follicular neoplasm.
10 

Both Follicular 

neoplasm and Hurthle cell neoplasm may be benign 

(adenoma) or malignant (carcinoma). The distinction 

can be made with confidence only on histopathology by 

demonstrating capsular or vascular invasion. Nuclear 

atypia does not help to diagnose a carcinoma as some 

nuclear atypia can be seen in an atypical adenoma 

which is benign.
7,10,11,12,13

 Smears in follicular neoplasm 

are cellular and are usually devoid of colloid. The 

smears show many uniform-sized follicular cell clusters 

and microfollicles
10

 False negative cases are of great 

concern because they indicate the potential to miss a 

malignant lesion. Four reasons for these low 

sensitivities have been identified: tumours missed at 

aspiration, microscopic misinterpretations, diagnoses of 

cellular atypia and indeterminate diagnoses.
5,10

. In our 

study two false negative cases were: misinterpretation 

of Papillary carcinoma as NCG and missed aspiration in 

papillary microcarcinoma. According to WHO papillary 

microcarcinoma is defined as tumor measuring 1 cm or 

less
15

, which can be missed during aspiration. 

Increasing the number of passes
10,11

 and use of 

ultrasonographic guidance minimises these 

problems.
7,10,11,12,14,16,17 

Besides, since only a small 

percentage of patients with benign diagnosis on FNAC 

undergo surgery, it is difficult to establish the true 

frequency of false negative cases.
7,10,14

 The false 

positive and false negative rates were 0% and 4.08% 

respectively in our study. 

 

Table 5: Comparison of statistical analysis with other studies 

Studies Diagnostic accuracy (%) Sensitivity(%) Specificity(%) Positive predictive value(%) 
Negative predictive 

value(%) 

Uma Handa et al 

(2008) 
98.48 97 100 96 100 

Sunita et al(2014) 94.2 50 100 100 93.8 

Bagga PK et al (2010) 96.2 66 100 100 96 

Nurismah MI et al 

(2007) 
96.2 87.7 98.4 93.4 96.8 

NR et al (2012) 94 91.66 97.29 91.66 97.29 

Huzaifa N Tak 2014 97.8 72 93.5 78.3 91.1 

Our study 98 80 100 100 97.8 
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The sensitivity and specificity in various studies
2,4,7,8,10,18

 

varied from 50-97%and 93.5-100% respectively. The 

main reason for such a wide range of sensitivity and 

specificity is how pathologists handle the category of 

“suspicious” and how they define the false-positive and 

false-negative results. Some authors include follicular 

lesion in the malignant/neoplastic category. Others 

categorize them in the negative group, whereas some 

exclude them from the calculations
3,19,20,21,22,23

 The 

sensitivity of 80% and specificity of 100% found in our 

study correlated with those of these studies.
2,4,7,8,10,18 

The 

diagnostic accuracy of FNA in our study was 98%, which 

was comparable with other studies.
2,4,7,8,10,18

 thus proving 

FNA to be a valuable diagnostic tool for distinguishing 

benign from malignant lesions. Limitation of FNA 

thyroid can be reduced by: strict adherence to the 

adequacy criteria, increasing the number of passes made 

and use of ultrasound guidance to detect suspicious 

nodules. 

 

CONCLUSION  
FNA of thyroid is a simple, cost-effective, minimally 

invasive procedure which in addition to clinical, 

biochemical and radiological investigations aids in the 

management of patient with thyroid lesions. 
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