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INTRODUCTION 

Solitary or diffuse swellings of the thyroid beyond the 

stage of medical management are likely to be taken up for 

a hemithyroidectomy or a total thyroidectomy with or 

without a neck dissection as the case may be. FNAC can 

guide to the likely extent of surgical intervention. Though  

 

 

there are limitations to this investigative modality, with 

limited cellular material available to suggest a likely 

pathology. Suen et al 1983 found good correlation 

between cytology and histology in the diagnosis of 

thyroid nodules.1 

ABSTRACT 

 

Background: Thyroid swellings are an enigma that necessitates either, a partial thyroidectomy and a tissue diagnosis 

to be followed by completion surgery or straightaway a radical intervention. A preoperative presumptive diagnosis of 

a thyroid swelling, solitary or otherwise is correlated with the post-surgical histopathological finding in the present 

study. 

Methods: 30 patients of thyroid nodules were selected from the head-neck tumour clinic of Dayanand medical 

college hospital, Ludhiana. Pre-operative fine needle aspiration cytology (FNAC) was performed and subjects taken 

for thyroidectomy, partial or total as the case maybe.  

Results: There were 20 (66.6%) females in the age group 25-65 years and 10 males (33.3%) 19-50 years with thyroid 

nodules. 86.6%, 26 patients were of follicular adenoma, 10% 3 patients of papillary carcinoma and 3.33% 1 patient of 

follicular carcinoma. No case in this study was reported as medullary carcinoma. In the cytological diagnosis of 

follicular neoplasm in 5 cases, 3 were diagnosed as thyroid adenoma, 2 were finally found to be papillary carcinoma. 

Overall sensitivity of fine needle aspiration was 40%. There was 84.6% agreement in follicular adenoma; 33% in 

papillary carcinoma and 100% in follicular carcinoma, and overall accuracy was 85.7%. 

Conclusion: FNAC is an ideal preoperative investigative modality in thyroid swellings with overall accuracy of 85 % 

and can differentiate preoperatively a benign from a   malignant thyromegaly; and thereby plan extent of surgery, with 

or without a neck dissection, Maximum cases of follicular adenoma could be easily diagnosed with this aspiration 

modality.                                                 
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Among the 304 cases aspirated, histopathology for 

comparison was available in 79 cases. Cytology was 

reported as neoplastic in 70 and non-neoplastic in 9 cases. 

Histopathology confirmed neoplasia in 67 cases of which 

37 were malignant and rest were adenomas. 

Among the nine cytologically benign cases, two turned 

out to be papillary carcinoma. There were six false 

positive and 2 false negative cases. The incidence of 

malignancy among surgically excised nodules was 47% 

in contrast to 14% in the previous studies. They estimated 

that 268 operations would be required to salvage the same 

number of malignancies, without the use of fine needle 

aspiration biopsy. False negative reports were mainly 

encountered in cystic papillary carcinoma, in presence of 

chronic thyroiditis, in well differentiated follicular 

carcinoma, as a result of the needle missing the lesions or 

an inadequate cell.                                                                                                                                                

Aim of the study was to assess reliability of pre-operative 

aspiration in the diagnosis of a thyroid nodule and to find 

the incidence of false positive, false negative and 

accuracy of FNAC diagnosis. 

METHODS 

In this prospective study, 30 patients of thyroid nodules 

were selected from the head neck tumour clinic of Oto-

rhino-laryngology services, Dayanand medical college 

hospital, Ludhiana. The study was undertaken in a period 

of one and a half years, (June 2007-Dec 2008).  

The initial workup included detailed history and clinical 

examination, signs of toxicity, presence of any enlarged 

lymph node in the neck etc.  

30 cases of aspiration were available for histopathological 

comparison. The specimens received for histopathology 

were subjected to routine gross examination, microscopic 

examination with routine haematoxylin and eosin stains. 

Stained paraffin section was done. Special stains such as 

congo red were utilised when required. The specificity 

and sensitivity of lesions was calculated according to the 

formulae of Schultenover et al.2  

Sensitivity: 
(True malignant)

(True malignant + false malignant)
× 100 

Specificity:  
(True benign)

(True benign + false malignant)
× 100  

{Suspicious}                                                                         

The criteria for evaluation of overall accuracy is as 

follows Schwerk et al.3 

 
(TP + TN)

(TP + FP + TN + FN)
× 100 

Where, TP-True positive, TN-True negative, FP-False 

positive, FN-False negative.    

Inclusion criteria included solitary thyroid nodules and 

generalised thyromegaly. Exclusion criteria excluded 

toxic nodules and age less than 15 years.        

All statistical calculations were done using statistical 

package of social sciences (SPSS) 17 version statistical 

program for Microsoft windows (SPSS Inc. released 

2008. SPSS statistic for windows, version 17.0, Chicago). 

Ethical approval of the study was taken from the 

institutional ethics committee.                                               

RESULTS 

The observations of the study with respect to FNAC and 

histopathology are tabulated below. 

Table 1: Age and gender distribution of thyroid 

nodules (n=30). 

Gender Number (%) Age (year) 

Male  10 (33.3) 25 to 65 

Female 20 (66.6) 19 to 50 

There were 20 (66.6%) females in the age group 25-65 

years and 10 males (33.3%) 19-50 years with thyroid 

nodules.  

Inconclusive: a few clumps of benign cells insufficient 

for opinion were found in one case. This case was 

subjected to histopathology. It was found to be adenoma.  

Table 2: Histopathological diagnosis of operated 

swellings (n=30). 

 Neoplasia Number of patients (%) 

Follicular adenoma       26 (86.6) 

Follicular carcinoma    1 (3.33) 

Papillary carcinoma     3 (10) 

86.6%, 26 patients were of follicular adenoma, 10% 3 

patients of papillary carcinoma and 3.33% 1 patient of 

follicular carcinoma. No case in this study was reported 

as medullary carcinoma. 

Table 3: Correlation between aspiration cytology and 

histopathological diagnosis (n=30). 

Diagnosis 

Cases on 

aspiration 

cytology 

Cases on 

histopathology 

Follicular adenoma       22 26 

Follicular carcinoma      1 1 

Papillary carcinoma      1 3 

Suspicious/Follicular 

neoplasm    

5 (3 Benign, 

2 Malignant) 
-- 

Inconclusive -- 1 

Total 30 30 
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In the cytological diagnosis of follicular neoplasm in 5 

cases, 3 were diagnosed as thyroid adenoma, 2 were 

finally found to be papillary carcinoma. 

The specificity and sensitivity were calculated as:  

Sensitivity:  
(True malignant)

(True malignant + false malignant)
× 100 

(2)

(2 + 3)
× 100 = 40% 

Specificity: 
(True benign)

(True benign + false malignant)
× 100  

{Suspicious} 

 
(22)

(22+5)
× 100 = 81.4%  

Overall accuracy: 
(TP + TN)

(TP + FP + TN + FN)
× 100                       

(2 +  22)

(2 +  3 +  22 +  1)
× 100 = 85.7% 

The diagnostic accuracy for FNAC in the identification of 

follicular adenoma was 84.6%. In all, false positive 

diagnosis of malignancy was given in 3 cases. However, 

no false negative case was given.  

DISCUSSION 

In this present study, it was found that the overall 

sensitivity of fine needle aspiration was 40% and 

specificity of 81.4%. There was 84.6% agreement in 

follicular adenoma; 33% in papillary carcinoma and 

100% in follicular carcinoma, and overall accuracy was 

85.7%. The false positive diagnosis of malignancy was 

given in three cases. However, no false negative 

diagnosis of malignancy was given. 

Papillary fronds, monolayered and multi-layered sheets of 

cells, intranuclear cytoplasmic inclusions were the 

characteristic features seen in papillary carcinoma. The 

American thyroid association and national comprehensive 

cancer network guidelines imply that FNAC is to be the 

initial diagnostic test due to its ‘superior diagnostic 

reliability’ and cost effectiveness; even prior to 

ultrasonography and scintigraphy of the thyroid.  

Differentiation between benign and malignant lesions is 

suggested on FNAC, thereby reducing the number of 

surgical interventions worldwide. FNAC is a standardised 

procedure undertaken in the outpatient clinics and can be 

readily repeated if necessary, with excellent patient 

compliance. High degree of sensitivity, specificity and 

positive or negative values for FNAC of thyroid have 

been reported in literature worldwide. More than 90% 

diagnostic accuracy for malignancy in terms of the 

predictive value, sensitivity and specificity has been 

recorded. The pathologist's experience is a key factor in 

improved accuracy of this procedure. 

The Beneragama et al study 2005 correlated FNAC and 

histopathological reports of the thyroid showed 

specificity of 86.74%, sensitivity of 84.05%, positive 

predictive value of 84.05%, negative predictive value of 

86.74% after examining 158 patients.8 

Colloid goitre was dominant in the non-malignant group 

while follicular followed by papillary carcinoma were 

dominant in the neoplastic group. The study by kumar et 

al on 89 patients reported an overall sensitivity of 77%, 

specificity of 100% and accuracy of 97.7%. The study 

comprised 60 females and 29 males.9 

The 5-year retrospective study by Bagga et al on 252 

subjects, reported 90.5% patients with benign pathology. 

6.7% were suspicious for malignancy while 1.2% were 

confirmed to be malignant. FNAC-histopathological 

correlation had a diagnostic accuracy of 96.2%, 

sensitivity of 66% and specificity of 100%.10 The 7-year 

retrospective study on 447 patients by Pandey et al 2012 

reported 72% benign lesions and 50%, 94.74%, 81.48% 

sensitivity, specificity and diagnostic accuracy 

respectively.11  

Mehmood et al reported non-neoplastic lesions in 79.49% 

and neoplastic in 20.51% cases. Follicular adenoma was 

in 51.85% cases.12 

Palpable thyroid nodules have an incident rate of 1 to 7% 

in adults. The number of people with impalpable nodules 

is tenfold.13 Women and people in the geriatric age group 

and people who have undergone radiotherapy of the head 

and neck in the past, people with a goitre-genic diet were 

much more prone to thyroid nodules. Majority of thyroid 

nodules are benign, however no more than 5% of cases 

show malignancy.14 

The limitations of FNAC are mainly due to inadequate 

sample size, vascularity of thyroid, incorrect sampling 

procedure performed, dexterity of the clinician 

performing the procedure and experience of the 

pathologist interpreting the aspirate.15 

The Bethesda system for reporting thyroid cytopathology 

was introduced in 2007 at the thyroid fine needle 

aspiration state of the science conference; held in 

Bethesda, Maryland for unifying the terminology and 

morphologic criteria along with the corresponding risk of 

malignancy.16 Mondal et al reported a higher incidence of 

benign lesions with the reason that patients usually come 

directly to the tertiary care centre without any reference.17  

On the other hand, Nayar et al reported a much lower 

incidence of malignancy.18 Nandedkar et al have 

emphasised on utilising the Bethesda system as it 

represents standardisation and reproducibility in reporting 

thyroid cytology with improved clinical significance and 

greater predictive value.19                                
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CONCLUSION  

FNAC is an ideal preoperative investigative modality in 

thyroid swellings with overall accuracy of 85% and can 

differentiate preoperatively a benign from a malignant 

thyromegaly; and thereby plan extent of surgery, with or 

without a neck dissection, maximum cases of follicular 

adenoma could be easily diagnosed with this aspiration 

modality.                                                 
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