
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract:  

Introduction: In surgical practice, thyroid lesions are common, observed in 4-7% of the population and affect women 

more commonly than men. Excising all the thyroid lesions is impracticable and associated with risk [1, 2].Therefore an 

effective screening test is needed to avoid unwanted surgery.  The routine use of FNAC in the assessment of thyroid 

lesions has reduced the number of patients subjected to thyroidectomy for benign lesions. Aims and Objectives: Present 

study was undertaken evaluate the efficiency of FNAC in the diagnosis of clinically obvious and palpable thyroid lesions. 

Materials and methods: This study has both retrospective and prospective cases conducted in the department of 

pathology M.R Medical College Gulbarga. Cases from Basaveshwar teaching and general hospital, Govt. General 

Hospital, peripheral cancer centre, Gulbarga and various private laboratories, in Gulbarga were included in the study. 

Results: This study included 220 cases.  From the 218 satisfactory cases of FNAC’s of thyroid lesions maximum cases 

were benign lesions  201  (91.37%) malignant cases were 17 (7.73%) and 2 cases were unsatisfactory (0.9%) , with 

diagnostic accuracy of 97.56% sensitivity 90% and specificity 100%. Conclusion:  Results of present study as well as 

previous various studies highlight the utility of FNAC in thyroid lesions as safe, cost effective and initial diagnostic 

modality avoids unwanted surgeries. 
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Introduction

 Thyroid gland is unique among endocrine 

organs. Because of its superficial location, it is the only 

gland that is amenable to direct physical examination, 

cytological evaluation and histopathological study. 

 In surgical practice, thyroid lesions are common, 

observed in 4-7% of the population and affect women 

more commonly than men. Excising all the thyroid 

lesions is impracticable and associated with risk [1,2]. 
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Therefore an effective screening test is needed to avoid 

unwanted surgery. The diagnosis of thyroid lesions using 

aspiration cytology was first reported by Martin and 

Ellis in 1930. 

 The routine use of FNAC in the assessment of 

thyroid lesions has reduced the number of patients 

subjected to thyroidectomy for benign lesions. As a 

result, the incidence of malignancy at thyroidectomy has 

increased from 5-10% to 30-50% in the recent years. 

The efficacy and diagnostic accuracy of this modality is 

quite reliable in the hands of well experienced 

cytopathologist and correlates well with histological 

diagnosis.  

 Different imaging techniques are now used for 

pre operative diagnosis of thyroid nodules, like radio 

nucleotide scanning, high resolution ultra sonography 

etc. However FNAC is still regarded as the single most 

accurate and cost effective OPD procedure, particularly 

if ultra sound is used as a guide for better sample 

collection especially for cystic lesions. 

 However success of FNAC is dependent on 

several important contributing factors 

1. Aspirate experience 

2. Skilful cytological interpretation 

3. Rational analysis based upon cytological and 

clinical information in the context of individual 

patient  

 

Aims and Objective 
Aims and objectives of this study 

1. To study cytomorphological features of thyroid 

enlargement and palpable lesions of thyroid.  

2. To study the distribution of lesions according to age 

and sex. 

3. Diagnosis of the solitary or dominant thyroid 

nodule. 

4. Confirmation of clinically obvious malignancy. 

5. To correlate cytomorphological features of thyroid 

lesions with Histopathological features wherever    

possible. 

6. To evaluate sensitivity, specificity and diagnostic 

accuracy of different lesions 

 

Material and Methods 
Source of data 

 The present study was conducted in the 

department of Pathology M.R Medical College 

Gulbarga. Cases from Basaveshwar teaching and general 

hospital, Govt. General Hospital, peripheral cancer 

centre, Gulbarga and various private laboratories, in 

Gulbarga were included in the study.  

 

 

Methods of collection of data (including sampling 

procedure, if any)  

 The study period included cases from 3 years 

retrospective (June 2005- may 2008) and 2 years 

prospective study (June 2008- may 2010). A relevant 

clinical profile of retrospective cases was taken from the 

case records. 

Sample size: 220 

Inclusion criteria 

 All palpable lesions of thyroid gland 

 Non palpable lesion through ultrasound and CT 

guided FNAC 

Exclusion criteria 

 Swelling arising from the skin and surrounding 

structure of the thyroid gland 

Methodology and processing of specimen 

Assure patient, explain the procedure after taking written 

consent, make the patient lying flat with pillow under 

shoulder and neck, head should fall back with neck 

extended- separate neck muscles- lateral lobes becomes 

more prominent. Ask the patient not to speak/ 

deglutinate during procedure 

Needles commonly used are 22-24 Gauge; 1.5-2.5 cm in 

length. Under all aseptic precautions needle is 

introduced attached with 10 ml disposable syringe, with 

minimal negative pressure material is aspirated. Material 

expelled immediately on slides 

Processing of specimen:  

 Air dried- Methanol fixed- Geimsa stain. Wet 

smear without air drying- alcohol fixed- PAP stain. 

Procedure was repeated in cases were aspiration was 

acellular, hemorrhagic. Histopathological correlation 

study was done wherever possible and compared with 

that of cytological findings.  

 

Results 
 Thyroid lesions constitute total 220 cases have 

been studied during a period of 5 years (June 2005   to 

May 2010), constituting of 4% of the total FNAC’s, 

performed in our institution.  

 Out of 220 cases 203 cases presented with 

painless slow growing swelling, 7 cases presented with 

pain& discomfort, 3 cases presented with difficulty in 

swallowing,  2 cases presented with hoarseness of voice, 

1 case presented with scalp swelling and 3 cases 

presented with thyromegaly and cervical 

lymphadenopathy. (Table 1) 

 Duration-out of 220 cases 217 cases presented 

with gradual in onset from several months to year and 1 

case presented since birth and 2 cases with rapid onset  

Majority of patients are in the age group of 21-40 years 

with total no of cases 118. (Table 2) 

 Sex distribution -In the present study male to 

female ratio is 1:6 with female preponderance.  
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 The lesions encountered in the present study are 

broadly classified into Benign, malignant and 

unsatisfactory.(Table.3) Out of 218 satisfactory smears, 

201 cases were diagnosed as benign lesions (91%) and 

17 cases were malignant (7.73%) on cytological 

findings. 

  Majority of the benign lesions were diagnosed 

as benign follicular lesions (total 94 cases), followed by 

Hashimoto’s thyroiditis (42 cases) and cyst contents (29 

cases) (Table 4) 

 In this study majority of the cases were benign 

follicular lesions (colloid goitre/nodular goitre (201 

cases), where patients presented with either nodular or 

diffuse thyroid swelling.  Most of these patients were 

euthyroid showed benign cytological features excluding 

the case of Hashimoto’s thyroiditis, toxic goitre and 

follicular neoplasm. 

 Cytologically 111 cases showed abundant thick 

colloid and the remaining 90 cases showed mixture of 

thick and thin colloid. Cohesive monolayer sheets of 

both hyperplasic and involution follicular epithelial 

cells, few bare nuclei with occasional foamy 

macrophages were noted. (Fig. 1) 

 Benign follicular lesions/colloid goitre/nodule 

goitre (94 cases) histopathological correlation was 

available in 22 cases.  In 21 cases histopathological 

diagnosis correlated with cytological diagnosis and in 

one case the histopathological diagnosis was 

encapsulated variant of papillary carcinoma i.e. a false 

negative report was given.   

 Out of 218 cases, 42 cases (20.89%) were 

diagnosed as Hashimoto’s thyroiditis cytologically these 

cases showed scant to no colloid few Askanazy   cells 

lymphocytes and plasma cells. (Fig.2) In 42 cases 

histopathological correlation was available in 6 cases 

with positive cytological report given in 4 cases, in two 

cases reported as Hashimoto’s thyroiditis on FNAC were 

found to have additional Hurthle cell adenoma 

component in a Hashimoto’s thyroiditis background on 

histopathological study. They thought that these Hurthle 

cell changes were part of Hashimoto’s thyroiditis. 

 Out of 37 cases of follicular neoplasm 

histopathological correlation was available in 22 cases. 

Out of these 22 cases 11 cases were diagnosed as 

follicular adenoma, 4 cases were diagnosed as follicular 

carcinoma and one case was Hurthle cell carcinoma. All 

the aspirates were hemorrhagic but were highly cellular.  

Follicular epithelial cells clusters scattered throughout 

smear. Syncytial aggregates, nuclear crowding, 

overlapping and micro follicles seen.  In two cases 

Hurthle cells changes seen, on histopathology two cases 

revealed features of Hurthle cell adenoma. Remaining 21 

cases in which histopathological correlation was not 

available.  

 Out of 218 satisfactory smears of thyroid 

lesions, 17 cases were diagnosed as malignant lesions on 

FNAC constituting 7.73% of all thyroid lesions. Out of 

17 malignant lesions, 6 were papillary carcinoma which 

was most common malignant lesion of thyroid (35.29%) 

(Table.4) two cases presented with thyroid nodular 

swelling with cervical lymphadenopathy. One case was 

presented as Occult carcinoma in the cervical lymph 

node. USG of thyroid showed cystic change. 

 Aspirate from thyroid and cervical lymph node  

showed smear composed of flat sheets of monolayer 

follicular epithelial cells, as well as 3 Dimensional 

appearance of follicular epithelial cells, these epithelial 

cell have distinct borders, nuclear crowding and 

overlapping with powdery chromatin, distinct nuclei 

intranuclear cytoplasmic inclusions and occasional cells 

showed nuclear grooves.  2 cases showed psammoma 

bodies and scant stringy colloid. (Fig.3)  

Histopathological correlation was available in 4 cases 

out of 6 PTC. 

 One case on cytology diagnosed as follicular 

neoplasm, histopathology revealed features of follicular 

variant of papillary carcinoma. Sections revealed 

follicles of varying sizes filled with colloid, lined by 

cuboidal to low columnar epithelium these follicular 

epithelial cells showed nuclear overlapping, crowding 

powdery chromatin prominent nucleoli. Occasional cells 

showed intranuclear groove. 

 Out of 4 cases of follicular carcinoma one case 

presented with metastatic scalp swelling aspirate from 

both thyroid and scalp swelling showed highly cellular 

smear.  Mainly dispersed cells, follicles or rosette like 

arrangement of epithelial cells. (Fig.4) 

 2 cases were diagnosed as medullary carcinoma 

of thyroid. Patients presented with diffuse slow growing 

thyroid swelling histopathological correlation was 

available in one case with accuracy of 100%. 

One case on cytology diagnosed as follicular neoplasm 

Hurthle cell variant. The cytological smear showed 

highly pleomorphic large cells with  abundant granular 

eosinophilic cytoplasm well defined cytoplasmic border.  

Sever anisoneucleosis irregularly clumped nuclear 

chromatin with prominent nuclei.  

Subsequent total thyroidectomy specimen revealed 

features of Hurthle cell carcinoma, with capsular 

vascular invasion of tumour cells (As for the criteria to 

say carcinoma) 

 One case present with rapid diffuse enlargement 

of thyroid with hoarseness and difficulty in swallowing.   

Aspirate showed moderately cellular smear, bizarre large 

highly pleomorphic cells multinucleated giant cells with 

occasional mitoses noted. (Fig.5&6) this case was 

diagnosed as Anaplastic carcinoma. Histopathological 
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correlation was available in this case. Patient died after 3 

months of surgery.  
 Out of 3 metastatic carcinoma,   one case was 

diagnosed as poorly differentiated metastatic carcinoma 

to thyroid. In this case primary was unknown patient was 

referred to higher centre so lost for follow up.  

 Second case was female she had history of 

mastectomy four years back now presented with thyroid 

swelling. Thyroid swelling aspirate shows features of 

metastatic breast adenocarcinoma. 

 Third case was female presented with 

hoarseness of voice with thyroid enlargement.  Aspirate 

showed highly cellular smear in necrotic and acute 

inflammatory cell background singly dispersed 

malignant squamous epithelium with increased N:C 

ratio, hyper chromatic nucleus.  These cells admixed 

with benign follicular epithelial cells and many cyst 

macrophages.  This case was diagnosed as metastatic 

squamous cell carcinoma to the thyroid probably from 

upper aero digestive tract. Hoarseness of voice can be 

due to either thyroid enlargement or due to primary 

carcinoma compressing the laryngeal nerve. (Fig.6) 

 One false negative case was reported. The 

histopathological diagnosis was encapsulated variant of 

papillary carcinoma i.e. a false negative report was 

given.  This case showed cystic change although the 

smear was highly cellular but characteristic nuclear 

features of papillary carcinoma were absent.  On 

cytology diagnosed as hyperplasic nodule. This case was 

in comparison to similar study by Guido Fadda et al 

(2002) [3]. 

 Cystic thyroid nodules, is responsible for a high 

percentage of false negative results owing to sampling 

errors and cytodiagnostic errors in the interpretation of 

smears due to scant cellularity and degenerative changes 

in the specimen that can mask the diagnostic criteria of 

cancer cells [4]. 

 False negative diagnosis can also arise from 

geographic misses of lesions, dual pathology (i.e 

dominant benign nodule may obscure a smaller 

carcinoma). 

 In present study few cases showed dual 

pathology i.e Hasimoto’s thyroiditis was associated with 

other thyroid lesions like Papillary thyroid carcinoma 

and Hurthle cell Neoplasm. So in few cases main 

diagnosis was missed like Hurthle cell adenoma 

component in association with Hashimoto’s thyroiditis. 

This could be because of dominant presentation of one 

lesion. 

 

Cytological and histopathological correlation 

 In the present study of 218 cases of cytological 

satisfactory diagnosis, histopathological correlation was 

available in 44 cases. The surgery was carried out in all 

the cases where aspirate showed cytological features of 

malignancy and in other cases which had pressure 

symptoms. 

 The statistical analysis was carried out in 

histopathologically proved cases. Of 44 cases revealed 

the sensitivity of 90%, specificity of 100% and over all 

diagnostic accuracy of 97.56%. (Table.5) 

 

Table 1: Clinical presentation 

Clinical symptoms 
Number of 

cases 
Percentage 

Painless slow growing 

swelling 
203 92.30 

Pain and discomfort 07 3.18 

Difficulty in 

swallowing 
03 1.36 

Rapid growth 01 0.45 

Hoarsness of voice 02 0.90 

Thyromegaly and 

Cervical 

lymphadenopathy 

03 1.36 

Scalp swelling 01 0.45 

Total 220 100.00 

  

 Out of 220 cases 203 cases presented with 

painless slow growing swelling, 7 cases presented with 

pain& discomfort, 3 cases presented with difficulty in 

swallowing,  2 cases presented with hoarsness of voice, 

1 case presented with scalp swelling and 3 cases 

presented with thyromegaly and cervical 

lymhadenopathy. 

 In the present study the youngest patient was 7 

years female and the oldest patient was 70 years old 

male. Majority of patients are in the age group of 21-40 

years with total no of cases 118. 

 In present study most of lesions encountered 

were benign which accounts 91%. The lesions 

encountered in the present study are broadly classified 

into Benign, malignant and unsatisfactory. Out of 218 

satisfactory smears, 201 cases were diagnosed as benign 

lesions based on cytological findings.  
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Table 2: Age distribution  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: Cytological findings 

 

Diagnosis Number of cases Percentage 

Benign 201 91.37 

Malignant 17 7.73 

Unsatisfactory 02 0.90 

Total 220 100 

 

 

 

 

 

Age (yrs) Benign Malignant Unsatisfactory Total 

0-10 02 - - 02 

11-20 34 - - 34 

21-30 57 02 01 60 

31-40 61 04 01 66 

41-50 27 06 - 33 

51-60 10 03 - 13 

61-70 10 01 - 11 

>70 - 01 - 01 

Total 201 17 02 220 
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Table 4: spectrum of lesions observed (Benign and Malignant)  

 

Majority of the benign lesions were diagnosed as benign follicular lesions (94 cases), followed by Hashimoto’s thyroiditis 

(42 cases) and cyst contents (29 cases). Out of 17 malignant lesions papillary carcinoma (6 cases) is the most common 

malignant lesion. 

 

 

 

Benign lesions   

 
Number of cases Percentage 

Benign lesions (colloid goiter, 

MNG and nodular hyperplasia & 

adenomatoid goiter) 

94 46.76 

Hashimoto’s thyroiditis 42 20.89 

Cyst contents 29 14.48 

Follicular neoplasm 21 10.44 

Lymphocytic thyroiditis 09 4.47 

Toxic goiter 02 0.99 

Subacute thyroiditis 02 0.99 

Thyroiditis (granulomatous) 01 0.49 

Thyroglossal cyst 01 0.49 

Total 201 100 

   

 Malignant Lesions   

Papillary carcinoma 06 35.29 

Follicular carcinoma 04 23.52 

Medullary carcinoma 02 11.76 

Anaplastic carcinoma 01 5.88 

Hurthle cell carcinoma 01 5.88 

Metastatic carcinoma 03 17.67 

Total 17 100.00 
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                                              Table 5: Histopathological correlation 

 

     

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6: Comparison with previous studies 

 

Study 
No of 

FNAC 

No of 

biopsy 

Sensitivity 

% 

Specificity 

% 

+ predictive 

value % 

_ predictive 

value % 

Accuracy 

% 

Russ et al 

(1978) 
85 - 96 100 97 - - 

Frable 

(1980) 
132 - 95 98 96 - - 

Silverman 

(1986) 
295 - 93 96 88 - - 

Altavilla et 

al (1987) 
1976 257 71 100 - - 95 

Agrwal et al 

(1991)
 
 

100 - 76 96 2 4 91 

Sirpal (1996) 1123 128 98.9 92.3 100 92.3 - 

Benign lesions Cytology Histopathology 
+cytology 

report 
Accuracy 

Thyroiditis(granulomatous) 1 1 1 100 

Subacute thyroiditis 2 - - - 

Hashimoto’s thyroiditis 42 6 6 100 

Lymphocytic thyroiditis 9 2 2 100 

Thyroglossal cyst 1 1 1 100 

Cyst contents 29 0 0 0 

Benign follicular lesions 94 22 21 95.45 

Toxic goiter 2 - -  

Follicular neoplasm 21 - - 100 

Malignant Lesions     

Papillary carcinoma 6 4 4 100 

Follicular carcinoma 4 3 3 100 

Medullary carcinoma 2 1 1 100 

Hurthle cell carcinoma 1 1 1 100 

Anaplastic carcinoma 1 1 1 100 

Metastatic  3 1 1 100 

Total 218 44 42  
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Radetic et al 2190 - 90.7 90.8 8.7 0.5 - 

Cusick et al 112 - 83 58 100 - 69 

Giansantic et 

al (1986) 
1886 114 77.9 94.5 - - 86 

P.Harsoulis 1100 - 89.2 95.4 17.5 2.6 94.2 

Anderson 

and Web 
562 373 93.7 99.4 6.3 - 96 

Anuradha 

.S.K (2003) 140 29 87.5 100 100 95.45 96.55 

Present 

study (2010) 
220 44 90 100 100 96.9 97.56 

Figure 1: Thin colloid background seen dispersed both involution and hyperplasic follicular epithelial cells. HP 

reveals thyroid follicles of varying sizes distended with colloid.  

  

Figure 2: In scant colloid background seen Askanazy cells moderate number of lymphocytes and plasma cells 

corresponding HP section revels abundant lymphocytes with germinal centres admixed with hurthle cells. 
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Figure 3: PTC on cytology shows fibrovascular core with distinct cell border abundant cytoplasm powdery 

chromatin with intranuclear inclusion. Corresponding HP shows true papille with marked nuclear crowding, 

overlappig clear and chromatin 

  

Figure 4: Follicular neoplasm on cytology shows monomorphic cells with rosettes.  Subsequent HP shows follicular 

carcinoma with capsular vascular invasion of tumour cells 

  

Figure 5: Clinical picture shows diffuse multiple nodular swelling 
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Figure 5: Photomicrography shows   in necrotic background osteoclast like giant cells seen few inflammatory 

infiltrate also seen. Corresponding HP section   shows large pleomorphic cells with High N:C ratio (inset shows 

highly bizarre cell with atypical mitosis)  

  

Figure 6: on cytology metastatic squamous cell carcinoma revels in necrotic and acute inflammatory cell b/g seen 

few malignant squamous cells (inset shows blue cytoplasm with atypical nuclei) corresponding HP revels well 

differentiated squamous cell carcinoma. 

 

Discussion 
 Thyroid nodules, which occur spontaneously in 

4.7% of the adult population [5], are a source of concern 

for patients and a diagnostic dilemma for physicians
 

prior to the introduction of diagnostic tools, surgery was 

the role method of management of patients with thyroid 

nodules.  

 The incidence of thyroid cancer in nodules 

varies from approximately 0.1%in the general 

population to 20% in surgically biopsied nodule [6,7].

 Hence, surgical biopsy of all nodular thyroids 

would entail a large number of unnecessary procedures. 

Thyroid scintigraphy, ultrasonography and biochemical 

tests provide little help in resolving this diagnostic 

problem. FNA is cost effective and has been 

recommended as the first choice for the evaluation of 

thyroid lesions [8]. 

 This study presents an analysis of our results 

with other studies showed, as FNAC is the initial 

modality in evaluating thyroid lesions over a 5 year 

period. 

 In the present study the majority of cases were 

slow growing, painless thyroid lesions (92.3%). 

 Maximum number of patients were between 21 

to 40 years, in comparison to similar study which was 

conducted in our department by Dr. Auradha sk during 

period of 2004 to 2005. Most of the authors reported 

similar presentation. 

 Thyroid lesions are most commonly seen in 

females compared to males.  In the present study male: 

female ratio is 1:6.  
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 From the 218 satisfactory cases of FNAC’s of 

thyroid lesions maximum cases were benign lesions 201 

cases (91.37%) malignant cases were 17 (7.73%) and 2 

cases were unsatisfactory (0.9%) which is in comparison 

with the study of altaville of 1796 cases studied from 

1982 to 1987 [9].  

 The correlation with previous studies revealed 

sensitivity ranging from 71%-98%, specificity ranging 

from as low as 50% to 100%, positive predictive value 

2%-100% and negative predictive value ranging from 

0.5% -95%. (Table.6) 

 One false negative case was reported. The 

histopathological diagnosis was encapsulated variant of 

papillary carcinoma i.e. a false negative report was 

given.  This case showed cystic change although the 

smear was highly cellular with bland looking nuclei cell 

are arranged in monolayer sheets,  the characteristic 

nuclear features of papillary carcinoma were absent.  On 

cytology diagnosed as hyperplastic nodule. This case 

was in comparison to similar study by Guido Fadda et al 

(2002) [3].  

 The present study showed sensitivity of 90% 

which is nearly in approximation with the study 

conducted by P.Harsoulis and highest sensitivity was 

reported in a study by Sirpal et al (1996) [10]. 

 The positive predictive value in the present 

study is 100% which is similar to previous study done by 

Anuradha.S.K (2003) [11] and also correlates with study 

by Cusick et al. 

 The negative predictive value is 96.9% and it is 

comparable with study carried out by Anuradha.S.K 

(2003) [11].  

 The diagnostic accuracy of present study is 

97.56% and this value is nearly equals to study by    

Anderson and Web et al. 

 Statistical analysis was conducted using Chi 

Square test. Sensitivity was 90%, specificity was 100%, 

positive predictive value was 100%, and Negative 

predictive value was 96.9%. Total diagnostic accuracy 

was 97.56% .The p value obtained was < 0.001 

statistically highly significant. 

 By considering above mentioned values the 

present study proved that FNAC of thyroid is initial 

modality in diagnosing thyroid lesions. It has ability to 

detect benign and malignant lesions. Also avoids 

unnecessary surgery for benign lesions 

 

Conclusion  
 To conclude in surgical practice, thyroid lesions 

are common and observed in 4.7% of the population.  In 

the present study 4% aspirates were from thyroid lesions 

with majority of cases seen in females (85.7%).  A total 

of 91% cases were benign with diagnostic accuracy of 

97.56% sensitivity 90% and specificity 100%.  Results 

of present study as well as previous various studies 

highlight the utility of FNAC in thyroid lesions as safe, 

cost effective, OPD procedure with minimal 

complications. Avoids unwanted surgical intervention 

for benign lesions  

 

Source of Funding - Nil 

Source of Conflict- Nil 
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