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Background: Fine needle aspiration cytology can provide a reliable diagnosis in thyroid 

swellings and has become an investigation of choice due to its simplicity, specificity, accuracy, 

safety and cost-effectiveness. The objective of the study was to determine the reliability of 

FNAC in detecting various benign and malignant lesions of thyroid and correlate the results 

with histopathology, wherever available. Materials and Methods: This study was carried out at 

the Department of pathology, Dr. Hedgewar Arogya Sansthan Hospital, Delhi from June 2009 to 

September 2010. FNAC was performed on 118 patients of all age group and both sexes who 

presented with thyroid swellings. Results: Out of 118 patients, 105 were females and 13 were 

males. Majority of the cases were non-neoplastic (110 cases, 93.22%), whereas 8 cases 

(6.78%) were neoplastic. The most frequently encountered non-neoplastic lesion was the 

colloid goiter in 74 (62.71%) cases followed by thyroiditis in 29 (24.58%) cases. In the 

neoplastic group, the most common lesion was papillary carcinoma in 5 (4.24%) cases.  The 

histopathological  correlation was available in 26 cases (22.33%). The overall results showed a 

sensitivity of 87.50%, specificity of 94.44% and diagnostic accuracy of 92.31%. Conclusion: 

FNAC should be performed in all cases of thyroid swellings because of its high sensitivity, 

specificity and diagnostic accuracy for the benign as well as the malignant lesions of thyroid.
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1. Introduction

2. Materials and Methods

Diseases of thyroid are not uncommon in India and present a 

significant diagnostic dilemma for the treating surgeon.  Thyroid 

nodules are common clinical findings and have a reported 

prevalence of 4% to 7% of the adult population, however fewer than 

5% of adult thyroid nodules are malignant [1,2,3,4]. Thyroid 

nodules are more common in women, and the incidence increases 

with age, a history of radiation exposure and a diet containing 

goitrogenic material [3]. The diagnosis of thyroid lesions using 

aspiration cytology was first reported by Martin and Ellis in 1930 

[5].  Fine needle aspiration cytology (FNAC) is a relatively simple, 

safe, inexpensive, less time consuming and minimal-invasive 

technique requiring no anesthesia and not associated with any 

serious complications. FNAC has high sensitivity in picking up 

malignancy in thyroid [6]. Most studies show accuracy rate 

exceeding 80% [7,8,9].  But like any other test FNAC also has its 

limitations. The reported pitfalls are those related to specimen 

adequacy, sampling techniques, the skill of the physician 

performing the aspiration, the experience of the pathologist 

interpreting the aspirate and overlapping cytological features 

between benign and malignant follicular neoplasm [10,11,12]. 

The objective of the study was to determine the reliability of 

FNAC in detecting various benign and malignant lesions of thyroid 

and correlate the results with histopathology, wherever available.

This study was carried out at the Department of pathology, Dr. 

Hedgewar Arogya Sansthan Hospital, Delhi from June 2009 to 

September 2010. FNAC was performed on 118 patients of all age 

groups and both sexes who presented with thyroid swelling.  All 

the patients underwent complete history taking and physical 

examination to note the mobility of the thyroid during swallowing 

and the presence of any enlarged cervical lymph node along with 
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3. Results

thyroid function tests. Hot and toxic nodules and diffuse goitre with 

hyperthyroidism were excluded from this study and referred for 

medical treatment.

 FNAC was done by cytopathologists in all the cases. The patients 

were made to lie in supine position with their necks stretched up. A 

23-gauge needle was used, either without or with aspiration by a 10 

ml disposable syringe. The slides were stained with May Grunwald 

Giemsa (MGG), hematoxylin and eosin (H&E) and Papanicolaou 

(Pap) stains. Unsatisfactory slides were excluded from the study. 

Except for mild pain reported by some patients, no other 

complications were recorded.

Pre-operative FNAC results were compared with final 

histopathological diagnosis in 26 patients. Taking histopathology as 

gold standard criteria, sensitivity, specificity and accuracy were 

calculated. 

Sensitivity was defined on the basis of thyroid cancer detection 

using FNAC or biopsy (true positive/true positive +false negative). 

Specificity was defined on the basis of benign thyroid disease 

detection (true negative /true negative+false positive). Diagnostic 

accuracy represents combination of sensitivity and specificity. 

Formula used for detection of sensitivity, specificity and accuracy 

was as follows

Sensitivity = True positive / True positive + False negative x 100

Specificity = True negative / True negative + False positive x 100

Accuracy = (True positive + True negative) / (True positive

+ False positive +True negative + False negative) x 100.

Data analysis were carried out using the Statistical Package for 

Social Science

(SPSS, version 17) for Windows.

FNAC was performed on thyroid swelling of 118 patients, which 

included 13 (11.02%) males and 105 (88.98%) females with M: F 

ratio of 1:8 (Table 1). The age ranged from 14-68 years with the 

mean age of 34.5 years. The most common presenting symptom was 

diffuse and or nodular swelling of the thyroid gland while other 

symptoms reported by patients were pain in the midline neck, 

difficulty in swallowing and hoarseness of voice. 

The FNAC results revealed 110 cases (93.22 %) as non-

neoplastic and 8 cases (6.78 %) as neoplastic (Table 2). 

The commonest non-neoplastic lesion in thyroid gland was 

colloid goiter. Among the malignant neoplasms, the commonest 

lesion was papillary carcinoma (Figure 1). Anaplastic carcinoma 

was detected in one case (Figure 2). Out of 118 patients, 

histopathological diagnosis was available in 26 cases.

The FNAC results were compared with the corresponding 

histopathological diagnosis as shown in Table 3. The sensitivity, 

specificity and diagnostic accuracy of FNAC for detection of 

malignant lesions was calculated and shown in Table 4. 

Figure 1: Papillary carcinoma thyroid revealing tumour cells 

arranged in papillary structures with “Orphan Annie nuclei” 

(H&E 400X).

Gender

FNAC diagnosis                                                            

FNAC diagnosis                                                            

No. of cases (%)

No. of patients (%)

Histopathological
Neoplastic

Findings
Non-neoplastic

Total

Table1: Gender distribution of the patients

Table 2: FNAC results of 118 patients

Table 3: Results of 26 patients of FNAC with histopathological 

correlation

Table 4: Senstivity, specificity and accuracy index

Male

Female

Non-neoplastic  

Colloid goiter    

Adenomatous goiter   

Thyroiditis      

Thyroglossal cyst

Neoplastic

Papillary carcinoma      

Follicular neoplasm

Anaplastic carcinoma   

Total  

Neoplastic

Non-neoplastic

Total

Senstivity 

Specificity  

Accuracy    

13( 11.02%  )

105(88.98%   )

74(62.71%)

2(1.69%)

 29(24.58%)

 5(4.24%)

5(4.24%)

2(1.69%)

1(0.93%)

 118(100%)

7

1

8

87.50%

94.44%

92.31%

1

17

18

8

18

26
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Figure 2: Anaplastic carcinoma thyroid revealing marked 

nuclear pleomorphism and hyperchromasia (H&E 400X).

 4. Discussion

misinterpretation of cytology, and are of great concern because 

they indicate the potential to miss malignant lesion [24].  In our 

study, false positive case was one which was diagnosed as 

follicular neoplasm on FNAC. But on histopathological 

examination it turned out to be colloid goiter which was in 

agreement with other studies [17, 25].

Management of patients with thyroid swellings has been 

radically changed by the routine use of FNAC. It has reduced the 

number of patients subjected to thyroidectomy for benign 

diseases of the thyroid. This relatively simple procedure has 

assumed a key role in determining of patients with thyroid 

swellings.  However, equivocal FNAC results and diagnostic 

errors could not be avoided due to overlapping cytological 

features particularly in hyperplastic adenomatoid nodules , 

follicular neoplasms and follicular variants of papillary 

carcinomas.

 Thus, we conclude by saying that FNAC should be done in all 

cases of thyroid swellings because it is an invaluable and 

minimally invasive procedure for pre operative assessment of 

patients with a thyroid swellings and it has high sensitivity and 

specificity to diagnose the malignant as well as benign lesion of 

thyroid.

Authors acknowledge the immense help received from the 

scholars whose articles are cited and included in references of 

this manuscript. The authors are also grateful to authors / editors 

/ publishers of all those articles, journals and books from where 

the literature for this article has been reviewed and discussed.

Prehand information of nature of disease alters the treatment 

options greatly. Malignant lesions of thyroid gland demands total 

thyroidectomy or radical neck dissection whereas benign lesions 

can be managed by partial thyroidectomy or lobectomy.

FNAC is usually the first line of investigation and other 

investigations like ultrasound (US) examination, thyroid function 

tests, thyroid scan, and antibody levels are done subsequently 

with an aim to select the patients who require surgery and those 

that can be managed conservatively [13,14]. 

The incidence of thyroid nodule is more common in female as 

is evident in this study with male to female ratio of 1:8. This 

observation was also made in a study by Hand et al in which male 

female ratio was 1:6.35 [15].  Russel et al showed male to female 

ratio 1:3. Mahar et al found 78% of thyroid nodules in females [6]. 

The sensitivity of thyroid FNAC ranges from 65% to 99% and 

its specificity from 72% to 100% [16-19].  In our study, the 

sensitivity for cytological diagnosis of neoplasia was 87.50%, 

specificity of 94.44%, and diagnostic accuracy was 92.31%. This 

shows that FNAC is more specific than sensitive in detecting 

thyroid malignancy. The diagnostic accuracy for cytologic 

diagnosis was 90% which is comparable with other studies [6, 20, 

21].

 Ikram et al has reported sensitivity and specificity for 

malignancy as 100% which is slightly higher then our results as 

they do not have false positive results in their study due to small 

number of patients [22]. 

False negative FNAC results occurred in 1 case (12.5%) of our 

patients. This case was diagnosed as adenomatous goiter in FNAC. 

On histopathological examination it was diagnosed as follicular 

carcinoma. This is consistent with reports in the literature that 

suggest a false negative rate of 2-50% [23]. The false negative 

FNAC results may occur because of sampling error or 

5. Conclusion 

6. Acknowledgement

7. References

Sumit Giri & Karandeep Singh  et.al Int J Biol Med Res. 2012; 3(4):  2358-2361

[1] Vander JB, Gaston EA Dawber TR. The significance of nontoxic thyroid 
nodule: final  report of a 15 year study of the incidence of thyroid 
malignancy. Ann Int Med 1968; 69:537-540.

[2]  Gharib H. fine needle aspiration biopsy of thyroid: An appraisal. Ann Int 
Med 1993; 118: 282-289.

[3] Rojeski MT, Gharib H. Nodular thyroid disease: evaluation and 
management. N Eng J Med 1985; 313: 428-436.

[4]  Guido M. Sclabas, Gregg A. Staerkel, Suzanne E.Shapiro, et al Fine Needle 
aspiration of thyroid & correlation with histopathology in a 
contemporary series of 240 patients. Am J Surgery 2003; 186-702-10.

[5] Martin HE, Ellis EB. Biopsy by needle puncture and aspiration. Ann Surg 
1930;92:169-81.

[6] Mahar SA, Husain A, Islam N. Fine needle aspiration cytology of thyroid 
nodule: diagnostic accuracy and pitfalls. J Ayub Med Coll Abbottabad 
2006;18(4):26–9.

[7] Gharib H. Diffuse nontoxic and multinodular goiter. Curr Ther Endocrinal 
Metab 1994; 5:99–101.

[8] Bugis SP, Young JKE, Archibald SD, Chen VS. Diagnostic accuracy of fine 
needle aspiration cytology verses frozen section in solitary thyroid 
nodules. Am J Surg 1986;152(4):411–6.

[9] Boyd LA, Earnardt RC, Dunn JT, Frierson HF, Hanks JB. Preoperative 
evaluation and predictive value of fine needle aspiration and frozen 
section of thyroid nodules. J Am Coll Surg 1998;187(5):494–502.

2360



[10]  Baloch ZW, Sack MJ, yu GH, Livolsi VA, gupta PK. Fine needle aspiration of 
thyroid an institutional experience. Thyroid 1998; 8: 565-69.

[11] Ghariab H. Fine needle aspiration of thyroid nodules advantages 
limitations and effects. Mayo clin proc 1994; 69:44-49.

[12]  Caraway NP Sniege N, Samaan. Diagnosyic pitfalls in thyroid fine needle 
aspiration: a review of 394 cases. Diagn cytopathol. 1993; 9: 345-50. [13]    
Giuffrida D, Gharib H. Controversies in the management of cold, hot and 
occult        thyroid nodules. Am J Med 1995;99:642-50.  [14] DeMicco, 
Zoro P, Garcia S, Skoog L, Tani EM, Carayon P, et al. Thyroid peroxidase 
immunodetection as a tool to assist diagnosis of thyroid nodules on fine 
needle aspiration biopsy. Eur J Endocrinol 1994;131:474-9.    

[15] Handa U, Garg S, Mohan H, Nagarkar N. Role of fine needle aspiration 
cytology in diagnosis and management of thyroid lesions: A study on 434 
patients. J Cytol 2008;25:13–7.

[16] Caraway NP, Sneige N, Samaan N. Diagnostic pitfalls in thyroid fine needle 
aspiration: a review of 394 cases. Diagn Cytopatho 1993; 9: 345-50.

[17] Cruso D, Muzzaferri EL. Fine needle aspiration biopsy in the management 
of thyroid nodules. Endocrinologist 1991; 1: 1194-202.

[18]  Muzzaferri EL. Management of a Solitary thyroid nodule. N Eng J Med 
1993: 328:    553– 9.

[19] Ridgway CE. Clinical review 30: Clinicians evaluation of a solitary thyroid 
nodule. J clin Endocrinol metab 1992; 74: 231-5.

[20] Bista M, KC Toran, Regmi D, Maharjan M, Kafle P, Shrestha S. Diagnostic 
accuracy of fine needle aspiration cytology in thyroid swellings. J Nepal 
Health Res Counc 2011;9:14-6.

[21] Agarwal A, Mishra SK. Completion total thyroidectomy in the 
management of differentiated thyroid carcinoma. Aust N Z J Surg 
1996;66:358-60.

[22] Ikram M, Hyder J, Muzaffar S, Hasan SH. Fine Needle Aspiration cytology 
(FNAC) in the management of thyroid pathology – the Aga Khan 
University Hospital experience. J Pak Med Assoc 1999;49(6):133-5.

[23] Ashcraft MW, Van Herle AJ. Management of thyroid nodules II: scanning 
techniques, thyroid suppressive therapy and fine needle aspiration. Head 
Neck Surg 1981;3:297–322.

[24] Hall TL, Layfield LJ, Philippe A, Rosenthal DL. Source of diagnostic error in 
the fine needle aspiration of the thyroid. Cancer 1989; 63:718-25.

[25] Guidelines of the Papnicoloau Society of Cytopathology for the 
examination of fine needle aspiration specimens from thyroid nodules. 
Mod Pathol 1996;9(6):710–5.

Copyright 2010 BioMedSciDirect Publications IJBMR -  
All rights reserved.

ISSN: 0976:6685.c

Sumit Giri & Karandeep Singh  et.al Int J Biol Med Res. 2012; 3(4):  2358-2361

2361


	Page 1
	Page 2
	Page 3
	Page 4

