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 ABSTRACT 

Thyroid swelling being the most common neck swelling, a retrospective study was done to assess the role of Fine Needle 

Aspiration Cytology in diagnosing the nature of thyroid lesions and comparing its results with histopathological findings. It was 

observed that FNAC is the investigation of choice in thyroid swellings and has excellent patient compliance, is simple and quick to 

perform in outpatient department and is cost effective with high degree of sensitivity and specificity. 

 

MATERIALS AND METHODS 

This is a retrospective study comparing cytology and corresponding histopathology reported in 60 cases of nodular thyroid 

lesions. The statistical analysis included sensitivity and specificity and accuracy in nodular thyroid lesions. 

 

RESULTS 

On cytological examination of the 671 cases, initial diagnosis/impression as non-neoplastic was given for 616 cases (91.80%) 

and neoplastic for 47 cases (7.00%) in which 17 cases (36.17%) were benign and 28 cases (59.57%) were given as malignant, 5 cases 

were reported as suspicious for malignancy and for 5 cases samples were inadequate for a cytological diagnosis. Sensitivity of FNA 

in non-neoplasm lesions 92.5%, follicular neoplasm 87.5% and malignancies 68.42%. The specificity of FNA in non-neoplastic lesion 

is 100%, in follicular neoplasm is 96% and in malignancy 100%. Accuracy in FNAC for non-neoplastic lesion and follicular neoplasm 

95% and malignancy 91%. 
 

CONCLUSION 

It was observed that FNAC is a vital reliable tool, safe and accurate method to evaluate nodular thyroid lesions. It greatly 

influences the treatment decision. In spite of accuracy of FNAC in differentiating between benign and malignant lesions, certain 

pitfalls were highlighted in diagnosing follicular neoplasm, which constitutes a “Gray zone” and papillary carcinoma and follicular 

carcinoma. We hope that a better understanding of these pitfalls wound help avoiding them in future and will contribute to better 

patient care. 
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INTRODUCTION 

Nodular lesions in thyroid are so common and it presents as 

solitary or multiple nodules and are mostly benign and 

cancerous lesions are at the most instance of relatively low 

malignant potential. 

As the incidence of malignancy presenting on nodular 

lesion is quite low compared with the overall incidence of 

thyroid nodule, emphasis is placed upon finding diagnostic 

modalities that may improve the ability to differentiate 

between benign and malignant lesions. 

There is an ongoing debate as to appropriate evaluation 

and management of individuals with thyroid nodule. A need to 

address these issues and to provide a clinically applicable and 

cost effective approach to the evaluation and management of 
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Nodular thyroid lesions have prompted to take up this study– 

Fine Needle Aspiration Cytology and Histopathological 

correlation in our centre at KAPVG Medical College and 

Hospital. 

The smears were graded as adequate material for 

cytological diagnosis, non-neoplastic, follicular neoplasms, 

suspicious for malignancy and positive for malignancy. 

False positive and false negative results were compared 

with other large series of study. Limitations of Fine Needle 

Aspiration Cytology’s in distinguishing cystic thyroid nodules 

harbouring malignancy, distinction between colloid nodules 

and follicular neoplasm. 

Thus with meticulous sampling, staining techniques and 

interpretation of cytomorphological features, Fine needle 

aspiration cytology is a safe and inexpensive tool in the study 

of thyroid nodules. Observations support strongly that fine 

needle aspiration cytology should be the initial investigation of 

thyroid disease and should embrace this diagnostic procedure 

in the management of thyroid nodules. Several studies on Fine 

needle aspiration cytology and histopathological correlation of 

thyroid nodules, studies on cytomorphological pattern, 

diagnostic pitfalls and diagnostic usefulness were reviewed. 
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MATERIAL AND METHODS 

A retrospective study of thyroid nodules, irrespective of age 

and sex with patients referred from our Hospital during 

September 2011 to August 2013 was carried out. 

The protocol for the purpose of inclusion in this study was 

history, clinical examination and the thyroid nodule was 

defined as single clinically palpable discrete lesions involving 

either lobes or the isthmus of the thyroid gland. 

Initial cytological evaluation with fine needle aspiration 

cytology was done in 761 cases and in which further HPE 

correlation was done in 60 cases. 

Fine needle aspiration cytology was done as per standard 

guidelines recommended by Svante R. Orell.(1) A minimum 3 

aspirates from different areas were undertaken and the 

smears were fixed in Isopropyl alcohol. Smears were stained 

with routine Haematoxylin and Eosin as well as Giemsa in a 

proportion of cases. The smears were interpreted as 

guidelines of Papanicolaou Society of Cytopathology.(2) 

Th1 : Unsatisfactory smears. 

Th2 : Non-neoplastic lesion. 

Th3 : Follicular neoplasm. 

Th4 : Suspicious for malignancy. 

Th5 : Malignancy. 

 

Thyroidectomy specimens subtotal, Hemithyroidectomy 

and Total Thyroidectomy were fixed in 10% buffered neutral 

formalin. In all the specimen type, the extend of operation, 

overall size, dimensions, presence of the nodules, capsule, 

cystic lesions and lymph node status were evaluated and 

documented. 

 

OBSERVATION AND RESULTS 

This study covered 671 fine needle aspiration sample and 60 

Histopathological specimens of patient clinically suspected to 

have nodular thyroid lesions and undergone further surgical 

procedures. 

In 671 FNA cases, 604 were females (90.01%) with age 

ranging from 6–66 years (Mean age 36 years) and 67 were 

males (9.99%) with age ranging from 13–75 years (Mean age 

of 44 years); the clinical cytological features, type of surgery 

are included. 

Table 1 with Fig. 1 shows the age group and sex wise 

distribution of thyroid nodules referred for FNA. The highest 

incidence of nodular lesions was observed in the age group of 

31–40 years (31.59%) followed by 21–30 years (38.16%) and 

41–50 years (19.5%). But in males the highest incidence was 

seen around the 4th decade. 

 

Sl. No. Age Group 
No. of Cases 

% 
Female Male Total 

1. <20 Years 63 6 69 10.28% 

2. 21 – 30 182 7 189 28.16% 

3. 31 – 40 193 19 212 31.59% 

4. 41 – 50 107 24 131 19.52% 

5. 51 – 60 45 7 52 7.74% 

6. > 60 years 13 5 18 2.68% 

Table 1: Fine Needle Aspiration Cytology 

[Age & Gender Incidence] 

 

Fig. 1 
 

Similarly, the age distribution of nodular thyroid lesions of 

60 cases taken for HPE and Fine Needle Aspiration Cytology 

correlation were calculated. Table 2 and Fig. 2, which shows 

increased incidence in the age group of 31–40 years (30%) 

followed by age group 21–30 years (26.66%) and 41–50 years 

(21.66%). 

 

Sl. No. Age Group 
No. of Cases 

% 
Female Male Total 

1. <20 years 6 0 6 10 
2. 21 – 30 15 1 16 26.66 
3. 31 – 40 18 0 18 30 
4. 41 – 50 12 1 13 21.66 
5. 51 – 60 3 2 5 8.33 
6. >60 years 0 2 2 3.33 

Table 2: HPE [Age & Gender Incidence] 
 

 
 

Fig. 2 
 

The FNA cytology of 671 cases was interpreted as non-

neoplastic, neoplastic, malignant and suspicious of malignancy 

and the details mentioned in Table No. 3. 

 
Fine Needle 

Aspiration Cytology 
Diagnosis 

Number 
of 

Patients 
% 

Overall 
% 

I. Non-Neoplastic   91.80% 
Nodule of nodular 
colloid goitre 

423 63.04%  

Adenomatous goitre 26 3.87%  
MNG with cystic 
change 

167 24.88  

 616   
II. Neoplastic    
A. Benign   2.53% 
Follicular Neoplasm 16 2.38%  
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Hurthle Cell 
Neoplasm 

1 0.14%  

B. Malignant   4.17% 
Papillary carcinoma 20 2.98%  
Medullary carcinoma 6 0.89%  
Anaplastic carcinoma 2 0.29%  
III. Inadequate 
sampling 

5 0.75% 0.75% 

IV. Suspicious for 
malignancy 

5 0.75% 0.75% 

Table 3 
 

Among the 671 cases, initial diagnosis/impression as non-

neoplastic was given for 616 cases (91.80%) and neoplastic for 

47 cases (7.00%), in which 17 cases (36.17%) were benign and 

28 cases (59.57%) were given as malignant, 5 cases were 

reported as suspicious for malignancy and for 5 cases’ samples 

were inadequate for a cytological diagnosis. 

Out of the 616 non-neoplastic cases nodule of nodular 

goitre and simple colloid goitre predominates with 423 cases 

(63.04%) followed by multinodular goitre with cystic change 

167 cases (24.88%) and adenomatous goitre 26 cases (3.87%). 

Out of 47 neoplastic cases, benign neoplasm contained 17 

cases of which were follicular neoplasm constitute 16 cases 

(2.38%) and the rest was a Hurthle cell neoplasm (0.14%). 

28 cases were diagnosed as malignancy, commonest was 

papillary carcinoma constituting 20 cases (2.98%); two cases 

had lymph node metastasis at the time of diagnosis; 6 cases 

were diagnosed as medullary carcinoma and 2 cases as 

anaplastic carcinoma, which had extensive cellularity, nuclear 

pleomorphism and giant cells in a necrotic background. 

Out of 20 cases of cases of papillary carcinoma, 19 (95%) 

cases were conventional showing typical papillae with smooth 

borders, monolayering of follicular epithelial cells 

with/without nuclear inclusions. One case was reported as 

follicular variant of papillary carcinoma.  

Of 671 cases subjected to Fine Needle Aspiration Cytology, 

postoperative surgical specimens were obtained only in 60 

cases, which were processed for HPE and percentage of 

incidence in various groups as shown in Table 4. 

 

Sl. 
No. 

Thyroid Lesion 
No. 
FNA 

No. 
HPE 

Percentage 

1. 
Non-neoplastic 

(NG, CG, Adenoma 
Goitre) 

616 34 5.51% 

2. Follicular neoplasm 16 7 43.75% 
3. Papillary Ca 20 16 80% 
4. Medullary Ca 6 1 16.6% 
5. Anaplastic Ca 2 - - 
6. Follicular Ca - 2 - 
Table 4: Shows Percentage Cases in Various Group for 

which Cytological Evaluation Were Carried Out 
Initially and Subsequent HPE 

 

 

Fine Needle Aspiration 
Cytology Diagnosis 

HPE Diagnosis 

MNG 35 MNG 28 
AG 2 AG 6 
FN 10 Follicular Adenoma 6 

  
HTA (Hyalinizing 

Trabecular Adenoma) 
1 

Pap ca 12 Papillary ca 16 

Medullary ca 1 Follicular ca 2 
  Medullary ca 1 

Total 60 Total 60 
Table 5: Shows Fine Needle Aspiration Cytology  

& Final HPE Correlation in 60 Cases 
 

Out of 60 cases thyroid HPE study showed the following, 

34 cases of (56.7%) non-neoplastic lesions [Nodule of nodular 

goitre, colloid goitre and adenomatous goitre.] 

In the non-neoplastic lesions, most of them were nodule of 

a nodular goitre 19 cases (55.8%) and with toxic change 3 

cases (8.8%) with cystic change 4 cases (11.8%); papillary 

hyperplasia 1 case (2.94%) and 7 cases of adenomatous goitre 

(20.58%) were observed. 

Out of 26 [43.3%] cases in neoplastic group, benign 

follicular adenomas were diagnosed in 6 cases (23.00%) and 

hyalinising trabecular adenoma in 1 case (3.80%) and 19 cases 

as malignancy (73.00%). 

Here 6 cases of follicular adenoma with intact smooth 

capsule and 1 case of hyalinising trabecular adenoma with 

paraganglioma-like picture was seen. 

 

The Final Histopathological Diagnosis were Tabulated 

According to the Age Wise Distribution as in Table 6 
 

Sl. 
No. 

Age 
Group M

N
G

 

A
G
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1. 
< 20 
Years 

- 1 2 1 2 - - 

2. 21 – 30 5 3 1 - 5 1 1 
3. 31 – 40 10 1 3 - 3 - 1 
4. 41 – 50 7 - - - 6 - - 
5. 51 – 60 4 1 - - - - - 

6. 
> 60 
years 

2 - - - - - - 

 Total 28 6 6 1 16 1 2 
Table 6: Shows the Final Histopathological Diagnosis 

for 60 Cases According to Age 
 

A high incidence of malignant neoplasm was seen in the 

age group of 21–30 years (7 cases, 37%), followed by 31–40 

years (3 cases, 26.31%). Follicular adenoma showed highest 

incidence in the age group 31–40 years (3 cases, 50%) 

followed by less than 20 years (3 cases, 33.33%). Non-

neoplastic lesions were found to be more prevalent in 31–40 

age group (11 cases, 32%) followed by 21–30 years (8 cases, 

23.5%). In malignant lesions 16 cases of papillary carcinoma 

were diagnosed and 8 cases of papillary carcinoma with lymph 

node specimen showed deposits of papillary carcinoma in 

lymph node. 

 

Comparison with Final HPE (Performance Indices) 

The Thyroid FNA results grouped non-neoplastic and 

neoplastic were compared to results of final histological study 

of the excised specimen in order to calculate to the values of 

the test. 

 

Accuracy in FNA in Our Study for 

1. Non-neoplastic lesions 95%. 

2. Follicular neoplasm 95%. 

3. Malignancies 91%. 
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The Table 7 shows the sensitivity and specificity and 

accuracy in nodular thyroid lesions in our study. 

 

Sl. 
No. 

Lesions Sensitivity Specificity Accuracy 

1. 

Non-
neoplastic 

(NG, CG, 
Adenoma 

Goitre) 

92.5% 100% 95% 

2. 
Follicular 
neoplasm 

87.5% 96% 95% 

3. Malignancies 68.42% 100% 91% 

Table 7: Shows Percentage Cases in Various Group for 
which Cytological Evaluation were carried  

out Initially and Subsequent HPE 

 
DISCUSSION 

The present study shows the value, feasibility of initial 

cytological evaluation of nodular lesions of thyroid followed by 

histopathological examination confirmation. 

The present study shows that the incidence of nodular 

lesions of thyroid is 15.7% of the total aspiration and nodular 

neoplasm of thyroid was 43.35%, which was fairly comparable 

with studies by Manoj Gupta.(3) were nodular lesions incidence 

4-10% and neoplastic lesions 5-30%. The majority of cases 

were seen in the age group of 36 yrs. and Female:Male Ratio 

8.86:1. Table 8 shows ratio of the comparative study between 

non-neoplastic and neoplastic lesions, which correlated with 

our study. Nodular colloid goitre was the most common 

thyroid lesion in this study with 63.04%. The next commonest 

in FNA of benign lesion is cystic change (24 88%). 

Among the benign neoplasm our study showed the 

incidence of follicular neoplasm is 2.38% and Hurthle cell 

neoplasm 0.14% by Fine Needle Aspiration Cytology. The 

commonest encountered malignancy was papillary carcinoma 

(Fig. 3 & 4). About 2.98%, medullary carcinoma 0.89% and 

anaplastic carcinoma 0.29%. 

 

 
 

Fig. 3: Monolayered Clusters of Tumour Cells with Papillae 
in Papillary Carcinoma (GIEMSA Stain HP x 100) 

 

 
 

Fig. 4: Classical Papillary Carcinoma of Thyroid H&E 100 

 

A satisfactory correlation was obtained for nodular goitres 

and malignancy in our centre as with other studies show in 

Table 8. 

 

Sl. 

No. 
Series 

Non-

Neoplastic 
Neoplastic Ratio 

1. 
Pepper, 

G.M.4 
84 18 4.66:1 

2. 
Dorairajan 

N.5 
78 20 3.90:1 

3. Sarda AK.6 87 59 8.25:1 

4. Das DK.7 346 85 4.07:1 

5. Gupta C.8 .470 30 15.66:1 

6. Kaur K.9 32 15 2.13:1 

7. Duek SD.10 145 61 2.37:1 

8. 
Hurtado– 

Lopez LM.11 
80 50 1.60:1 

9. 
Talepoor 

M.12 
325 75 4.33:1 

10. 
Nggada 

HA.13 
51 18 2.83:1 

11. 
Prakash 

H.M.14 
138 24 5.75:1 

12. Our Study 34 26 1.30:1 

Table 8 
 

A satisfactory correlation was obtained for nodular goitres 

and malignancy in our centre as with other studies. Four false 

negative cases of cystic change in nodular goitre were 

diagnosed as papillary carcinoma in histopathological 

examination. Chu and Associates suggested the preparation of 

cell blocks from cystic fluids to minimize risk of missing a 

papillary carcinoma.15 

In our study, 7 out of 10 follicular adenomas were 

diagnosed by FNA correlated with HPE results, whereas 2 

cases as follicular carcinoma and one case turned out to be 

adenomatous goitre and other one showed features of 

hyalinising trabecular adenoma. 

In malignancy papillary carcinoma the diagnostic accuracy 

was good in 16 cases and 4 cases of papillary carcinoma were 

given false negative diagnosis of nodular goitre. So the overall 

diagnostic accuracy of nodular lesions in this study was 93.6%.  

The following Table 9 shows the comparison of specificity, 

sensitivity and accuracy for malignant lesions of thyroid with 

various authors. 
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Sl. No. Series Total Operated Malignant Sensitivity Specificity 
1. Gardiner et al16 1465 207 46 65 91 
2. Hawkins et al17 1399 415 73 86 95 
3. Khafagi et al18 618 258 44 87 72 
4. Hall et al19 795 72 37 84 90 
5. Alta villa et al20 2433 257 49 71 100 
6. Caplan et al2 502 185 64 91 99 
7. Gharib and Goellner.21 10971 1750 682 98 99 
8. Aggarwal SK.22 36 36 16 68.1 100 
9. Bapat RD.23 105 105 6 75 100 

10. Gupta C.8 507 145 30 89.47 99.2 
11. Duek SD.10 206 206 61 78.1 76.5 
12. Kaur K.9 50 50 5 83.3 100 
13. Cap et al24 2492 536 - 86 74 
14. Holleman.25 130 53 - 84 52 
15. Mundasad B et al26 144 144 - 52 86.6 
16. Our Study 671 60 19 68.42 100 

Table 9: Comparison of Specificity and Sensitivity for Nodular Thyroid Lesions 

 

Akerman et al27 Quoted Four Reasons for Low Sensitivity. 

These include 

1. Tumour missed at aspiration. 

2. Microscopic misinterpretation. 

3. Diagnosis of cellular atypia. 

4. Indeterminate diagnosis. 

 

CONCLUSION 

The present study of fine needle aspiration cytology of Thyroid 

Nodules comprising 671 FNA samples and subsequent HPE in 

60 cases suggests the following conclusions. 

 Aspiration from Thyroid Nodules formed 15.7% of the 

total aspiration done during. 

 There is increased preponderance for non-neoplastic 

lesion. 

 Thyroid nodules were commonly observed in females in 

603 cases and most were in the age group 20-40 yrs. 

 Malignant tumours constitute 73.00% among the 

neoplastic lesions of the thyroid. 

 Papillary carcinoma is the most common of all malignant 

neoplasms. 

 In 10 cases of follicular neoplasm cytologically diagnosed, 

8 cases were confirmed as adenomas including one case 

as HTA (Hyalinizing Trabecular Adenoma) in 

histopathological examination and the rest 2 cases turned 

out to be follicular carcinoma. 

 The specificity and sensitivity of FNA and HPE correlation 

in nodular thyroid lesion are in acceptable range in our 

study. 

 

Fine needle aspiration cytology is a simple, safe, cost 

effective diagnostic modality in the investigation of thyroid 

disease with high specificity and accuracy.  

A benign fine needle aspiration cytology diagnosis should 

be viewed with caution, as false negative results do occur and 

the patient should be followed up with repeated aspirations to 

rule out missed neoplasm. 

In recent trends, fine needle aspiration cytology has 

become an invaluable and minimal invasive procedure for 

screening or diagnosis of patients with thyroid nodule to guide 

the surgeons. 
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