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ABSTRACT: BACKGROUND: Fine needle aspiration cytology (FNAC) is widely considered as the 

diagnostic technique of choice in the assessment of thyroid swellings. AIMS: The aim of this 

study is to determine the diagnostic precisions of FNAC of thyroid swellings performed and 

compare with other regions. SETTING AND DESIGN: The retrospective study of FNAC of 

thyroid swellings performed in the Department of Pathology Sri Devaraj Urs medical college, 

Kolar, during the period January 2000 to December 2004. The FNAC findings were correlated with 

the histopathological diagnosis. MATERIALS AND METHODS: One hundred twenty seven 

patients who had undergone FNAC during the study period were retrieved and information about 

age, sex, FNAC and Histopathological diagnoses were reviewed. The cytological results were 

classified as inadequate, benign, suspicious, and malignant. The histopathology diagnosis was 

classified as non-neoplastic and neoplastic. RESULTS: A total of 127 FNACs of thyroid lesions 

were done during the study period. The results of the FNA cytological diagnosis showed that two 

(1.6%) of the patients had FNAs, which were inadequate for cytological assessment, 114(90.6%) 

patients had benign lesions, 8 (6.8%) had lesions that were suspicious for malignancy, and three 

(1.4%) had malignant neoplasms. The correlation of the FNAC findings with the histopathological 

diagnosis, showed that our FNAC diagnostic accuracy rate was 96.3%, with a sensitivity of 65%, 

and specificity of 99.9%. CONCLUSIONS: The results of our study are comparable with the 

other data and demonstrate that FNA cytology is a sensitive, specific and accurate initial 

diagnostic test for thyroid swellings. 
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INTRODUCTION: Fine Needle Aspiration Cytology is a primary diagnosis of thyroid mass. 

Clinicians have available, a variety of tests giving anatomical and functional information about the 

thyroid gland. FNAC, by giving direct morphological information has supplanted most other tests 

for preoperative evaluation of thyroid nodules. 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. Due to its simplicity, low cost, and absence of major complications, it is the initial 

investigation in the management of thyroid disease in the hospital. This study is aimed at 

determining the diagnostic precision of FNAC of thyroid swellings performed and compare with 

other regions. 
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MATERIALS AND METHODS: The study is used to determine the cytological pattern of thyroid 

swellings, in addition to the utility and accuracy of FNAC as an initial diagnostic method in the 

investigation of thyroid swellings. One hundred twenty seven FNAs were performed with diffuse 

or nodular thyroid enlargement in the Pathology Department during the period between January 

2000 and December 2004.One hundred twenty seven patients who had undergone FNAC during 

the study period were retrieved and information about the age, sex, FNAC, and histopathological 

diagnoses were extracted and the corresponding slides were reviewed. 

 FNAC procedure was performed without local anaesthesia with the help of the non-

aspiration technique, using 23-25 gauze needles. Both air dried and wet fixed smears were made 

from the aspirated material, stained with May Grunwald Giemsa and Hematoxylin and Eosin 

stains, respectively and examined under a light microscope. 

 The cytology results were categorized into four groups - inadequate, benign, suspicious, 

and malignant. The histopathology diagnosis was classified as non-neoplastic or neoplastic. 

Sensitivity, specificity, positive predictive value, negative predictive value, and accuracy of FNAC, 

relative to the final histological diagnoses were analyzed. 

 A total of one hundred twenty seven patients underwent FNAC of thyroid swellings in the 

Pathology Department within the study period. Out of these, one hundred eleven were female 

patients, while fourteen were males. Age of the patients ranged from six to seventy-five years. 

 The FNA cytology results were compared with the corresponding histological diagnoses. 

 

Lesions Frequency Percentage 

Inadequate 02 1.6 

Benign 114 90.6 

Suspicious 08 6.8 

Malignant 03 1.4 

Table 1: Diagnoses in 127 thyroid swellings on FNAC 

 

 The distribution of benign, suspicious, and malignant cases on cytology was as shown in 

(Table 2). 
 

Benign Lesions (114) Frequency Percentage 

Colloid goiter 84 74.1 

Hashimoto Thyroiditis 23 20.3 

Hyperplastic goiter 04 3.9 

Subacute Thyroiditis 02 1.3 

Suspecious Lesions (08)   

Follicular Neoplasm 05 64.6 

Hurthle Cell Neoplasm 03 35.4 

Manilgnant Lesions (03)   

Papillary Carcinoma 02 75 

Medullary Carcinima 01 25 

Table 2: Distribution of benign, suspicious and malignant cases on cytology 
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 Thyroid FNAC results, grouped malignant (positive results) versus the rest of the 

diagnoses (negative results) were compared with the results of the final histological study of the 

excised specimen in order to calculate the values of the test (Table 3). Unsatisfactory / 

inadequate aspirates and suspicious lesion groups that gave no definite opinion were excluded 

from the calculations 

 

 FNAC Histopathology Histopathology 

  Benign Malignant 

Inadequate 02 00 02 

Benign 25 24 01 

Suspicious 04 02 02 

Malignant 03 00 03 

Table 3: Correlation between FNAC and Histopathology (34) 

 

 Analysis of the results yielded a sensitivity of 65%, specificity of 99.9%, positive predictive 

value of 99.9%, and negative predictive value of 95%, with a diagnostic accuracy of 95.2%. 

 

DISCUSSION: Fine needle aspiration cytology of the thyroid gland has radically changed the 

management of patients with thyroid disease. It is widely accepted as the most accurate, 

sensitive, specific, and cost-effective diagnostic procedure in the preoperative assessment of 

thyroid nodules. The accuracy of the FNAC analysis approaches 95% in the differentiation of the 

benign nodules from the malignant nodules of the thyroid gland.[1] FNAC of the thyroid swellings 

is reported to have a sensitivity range of 65 - 98% and a specificity of 72 - 100%.[2] In our study, 

the analysis of the data revealed sensitivity of 65% and specificity of 99.9%. The results are 

comparable with the other data from different regions. Kumar et al. in their study on 89 patients 

with enlarged thyroid gland reported a sensitivity of 77%, specificity of 100%, and diagnostic 

accuracy of 97.7%.[3] Similarly, a study conducted by Nggada et al. in a teaching hospital in 

Nigeria reported a sensitivity of 88.9%, specificity of 96.1%, and diagnostic accuracy of 94.2%.[4] 

Our study and the view of other experts suggest that FNAC is more specific than sensitive in 

detecting thyroid malignancy and therefore its use, as a initial diagnostic test. 

 The false negative FNAC results may occur because of sampling error or misinterpretation 

of cytology and are of great concern because they indicate the potential to miss a malignant 

lesion.[5] Most authorities are of the opinion that the true false negative rate is below 5%, even if 

all patients with thyroid FNAC have a histopathological examination.[6] In the present study, false 

negative FNA has occurred in one out of twenty-five (4%) patients with benign diagnosis. This is 

consistent with reports in the literature that suggest a false negative rate of 2-7%.[7], [8] 

 The false positive rate indicated that a patient with a malignant FNAC result was found on 

histological examination to have a benign lesion. False positive rate results were uncommon and 

it was 0%in our study, which was consistent with other reports that cite FPR results ranging from 

0 - 8%.[7], [8] In the present study, the positive predictive value was 99.9%, negative predictive 

value was 95%, with a diagnostic accuracy of 95.2%, which was similar to the experience of 

others.[9],[10] 

http://www.indianjcancer.com/article.asp?issn=0019-509X;year=2010;volume=47;issue=4;spage=437;epage=442;aulast=Bagga#ref2
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http://www.indianjcancer.com/article.asp?issn=0019-509X;year=2010;volume=47;issue=4;spage=437;epage=442;aulast=Bagga#ref7
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http://www.indianjcancer.com/article.asp?issn=0019-509X;year=2010;volume=47;issue=4;spage=437;epage=442;aulast=Bagga#ref9
http://www.indianjcancer.com/article.asp?issn=0019-509X;year=2010;volume=47;issue=4;spage=437;epage=442;aulast=Bagga#ref10
http://www.indianjcancer.com/article.asp?issn=0019-509X;year=2010;volume=47;issue=4;spage=437;epage=442;aulast=Bagga#ref11
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 Cytologically these are categorized into Inadequate, Benign, Suspicious, and Malignant. 

This division is very helpful to clinicians in the management. As most of the benign conditions can 

be managed medically, it saves the patient unnecessary surgeries. In this study only 34 out of a 

total of 252 cases underwent surgery for a cytologically suspicious / malignant diagnosis. 

 Among the suspicious group three out of four cases (50%) were diagnosed as malignant 

on histopathology, in our study. This was mainly due to the limitation of thyroid cytology to 

distinguish follicular adenoma from follicular carcinoma. The diagnosis required a detailed 

histopathological examination for vascular and capsular invasion. As the incidence of malignancy 

in suspicious lesions was high, surgical removal of the nodules should be considered strongly in 

these cases. Mundasad et al. also concluded in their study that suspicious and intermediate 

results prove to be an area of uncertainty, often resolved by diagnostic surgical resection.[11] 

 FNA of four patients (1.6%) yielded inadequate samples, which again correspond to 

studies in which inadequate sampling has been reported, from 1-5%.[12] The advent of ultrasound 

guided FNA has improved sample acquisition from patients with small thyroid nodules, which are 

difficult or impossible to detect on physical examination. Borget et al. did an assessment of the 

cost of FNAC as a diagnostic tool in patients with thyroid nodules and concluded that in future, 

routine ultrasound guidance and on-site assessment of cytopathological adequacy would help 

reduce costs. [13] 

 A negative FNA should never exclude malignancy if there is a strong clinical suspicion. 

Pitfalls in FNAC of the thyroid as mentioned by Shaha (2000)[14] are: Adequacy of specimens, 

Accuracy of specimens, accuracy of cytopathological interpretation, Cysts, Follicular lesions, 

Hurthle cell lesions, and Lymphocytic lesions. 

 The cytopathologists should be aware of the potential diagnostic pitfalls and the 

interpretational errors that can be reduced further, if the aspirates are obtained from different 

portions of the nodule with use of other modalities. 

 

CONCLUSION: The results comparable with the other data and demonstrate that FNA cytology 

is a sensitive, specific, and accurate initial diagnostic test for the preoperative evaluation of 

patients with thyroid swellings. The correlation of cytological and histopathological diagnoses is 

an important quality assurance method. It is a minimally invasive, safe, easily performed OPD 

procedure. The clinicians should be encouraged to use FNAC as the initial modality in the 

evaluation of thyroid swellings. 
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