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ABSTRACT 

 
 The thyroid gland lesions are common presentation in clinical practice. This study is a small 
attempt to evaluate the morphology of thyroid lesions using   fine needle aspiration cytology as a diagnostic 
tool and was reported using Bethesda system of reporting thyroid cytology. The study was done on 100 
patients in our hospital who presented with palpable thyroid lesions. The sensitivity, specificity and the 
diagnostic accuracy was done. Our study concluded that benign thyroid lesions are most common with 
Autoimmune thyroiditis being the predominant pathology reported here and brings to focus the change in 
scenario of the cytopathological spectrum of thyroid lesions from iodine deficient colloid goitre to Auto-
immune based Thyrioditis. 
Keywords: Bethesda, Thyroid gland lesions, Cytopathology. 
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INTRODUCTION 
 

Diseases of the thyroid gland are commonly encountered in clinical practice and comprise a 
spectrum of entities which cause systemic diseases like Autoimmune thyroiditis, a localised lesion such as 
colloid goiter or a tumor mass. Prompt accurate diagnosis and early management help in reducing the 
morbidity and mortality associated with the thyroid pathology. The significance of the study lies in bringing 
to focus the change in scenario of the variation in thyroid pathology in the recent years. This is an attempt 
to evaluate the spectrum of various thyroid lesions using cytopathology which is a simple and non-
interventional method of study [1-16].  

 
Aims And Objectives 
 

• To evaluate the morphology of the thyroid lesions by fine needle aspiration cytology in adult 
patients with swelling of the thyroid gland. 

• To study the distribution of lesions according to age and sex.  
• To correlate cytomorphological features of the thyroid gland lesions with histopathological 

features wherever possible.  
• To evaluate sensitivity, specificity and diagnostic accuracy of different lesions.  

 
Source And Data For The Material And Methods 
 

The present study was conducted at the Department of Pathology in integration with Department 
of surgery, Thanjavur medical college, Thanjavur  during the  period - March 2022 to December 2022. 

 
Sample Size: 100 cases 
 
Inclusion Criteria: Adult patients with palpable thyroid gland enlargement attending the out and in -
patient department in our hospital at Thanjavur medical college, department of pathology, integration with 
department of general surgery, Thanjavur medical college  
 
Exclusion Criteria: Children with thyroid enlargement below 12 years of age. 
 

MATERIALS AND METHOD 
 

After explaining about the procedure and getting his/her written consent, the Fine needle 
aspiration of the thyroid gland was performed. The smears were stained using Hematoxylin and Eosin, 
Giemsa and Papanicolaou stains and interpreted using Bethesda System of Reporting Thyroid 
Cytopathology (BSRTC). 
 

RESULTS AND DISCUSSION 
 

Table 1: Distribution according to Bethesda classification in FNAC (n=100) 
 

Bethesda category Frequency Percent 

1 ( ND/UNS) 5 5.0 

2 (BN) 82 82.0 

3 (AUS/FLUS) 2 2.0 

4  (FN/SFN) 4 4.0 

5 (SM) 4 4.0 

6 (M) 3 3.0 

Total 100 100.0 

 
Comments: About 82% of the subjects belonged to category 2 in Bethesda classification of 

cytopathological examination while 4% each were in category 4 and category 5. Malignant lesions (category 
6) were seen in 3% and 2% of subjects were classified as category 3 with atypia of undetermined 
significance. 
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Figure 1: Distribution according to Bethesda classification in FNAC (n=100). 
 

 
 

Table 2: Distribution of the thyroid lesions according to age and Bethesda classification in FNAC 
(n=100) 

 

Age group 
Bethesda category 

Total 
1 2 3 4 5 6 

11 -20 years 1 5 0 0 0 0 6 

21 to 30 years 0 12 0 2 0 2 16 

31 - 40 years 2 26 1 1 1 0 31 

41 - 50 years 1 23 1 1 1 0 27 

51 - 60  years 1 11 0 0 0 1 13 

>60 years 0 5 0 0 2 0 7 

Total 5 82 2 4 4 3 100 

 
Comments: Majority of the thyroid lesions belonged to category 2 (82%) in Bethesda classification 

of cytopathological examination which was common between 31 to 50 years (49%). 
 
Table 3: Distribution of the individual thyroid lesions according to Bethesda classification in FNAC 

(n=100) 
 

Bethesda 
category 

Number of cases 
n (%) 

Cytological diagnosis 
Number of cases 

n (%) 
1 5 (5) ND/UNS 5 (5) 

2 82 (82) 
Colloid goiter/ Multinodular goitre 50 (50) 

Autoimmune thyroiditis (hashimoto’s thyroiditis) 30 (30) 
Granulomatous thyroiditis 2 (2) 

3 2 (2) Atypia of undetermined significance (AUS) 2 (2) 

4 4 (4) 
Follicular neoplasm 2 (2) 

Suspicious of Follicular neoplasm 2 (2) 

5 4 (4) 
Suspicious of papillary carcinoma 3 (3) 

Suspicious of Malignancy 1 (1) 
6 3 (3) Papillary carcinoma 2 (2) 
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Poorly differentiated carcinoma 1 (1) 
Total 100 (100)  100 (100) 

 
Comments: Colloid goiter/ Multinodular goiter was the commonest lesion (50%) followed by 

hashimoto’s thyroiditis (30%). Category 4, 5 and 6 together accounted for 11% only. 
 

Figure 2: Distribution of the individual thyroid lesions according to Bethesda classification in 
FNAC (n=100) 

 

 
 

Table 4: Comparison of cytological diagnosis with various studies   (n=100) 
 

Bethesda 
category 

(%) 

Research study 

Current 
study 

Prathima 
et al 

Bhagat et 
al 

Sinna et al 
Shankar SP 

et al 
Mondal SK 

et al 

1 
(ND/UNS) 

5 11.7 5.6 7.1 10.7 1.2 

2 (BN) 82 77.5 87.5 33.1 81.6 87.5 

3 (AUS) 2 1.12 15 13.5 1.2 1 

4  (FN/SFN) 4 3.9 3.1 16.5 1.7 4.2 

5 (SM) 4 2.2 0.6 10.1 2 1.4 

6 (M) 3 3.3 3.1 19.5 2.7 4.7 

 
Comments: The high proportion of category 2 lesions observed in the current study was 

comparable with almost all the studies except for Sinna et al. The proportion of follicular and papillary 
neoplasm also correlated with the findings of other study [17-22]. 
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Figure 3: Comparison of cytological diagnosis with various studies   (n=100) 
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Table 5: Distribution of the individual thyroid lesions subjected to histopathology according to 
Bethesda classification in FNAC 

 

 
Comments: The high proportion of category 2 lesions accounted for high portion (74.1%) of the 

thyroid lesions subjected to histopathology. Two lesions each from category 4,5 and 6 were subjected to 
histopathology. 

 
Table 6:  Distribution of the thyroid lesions according to histopathology & Bethesda classification 

in FNAC (n=27) 
 

Bethesda 
category 

No. of cases 
n (%) 

Cytological spectrum of lesions 
Number of cases 

n (%) 

2 20 (74.1) 

Colloid goiter/ Multinodular goiter 15 (55.6) 

Autoimmune thyroiditis (hashimoto’s 
thyroiditis) 

2 (7.4) 

Papillary carcinoma 1 (3.7) 

Follicular adenoma 1 (3.7) 

Hyperplastic colloid nodule 1 (3.7) 

3 1 (3.7) Follicular carcinoma 1 (3.7) 

4 2 (7.4) 
Colloid goiter/ Multinodular goitre 1 (3.7) 

Papillary carcinoma 1 (3.7) 

5 2 (7.4) Papillary carcinoma 2 (7.4) 

6 2 (7.4) Papillary carcinoma 2 (7.4) 

Total 27 (100)  27 (100) 

 
Comments: Atleast one malignant lesion was found in thyroid lesions subjected to histopathology 

from all the Bethesda categories except category 1 as no lesion in that category was subjected to 
histopathological examination. 
 

Table 7:  Relation between cytological and Histological diagnosis (n=26) 
 

 
 
 
 
 

 
 
 
Sensitivity = 6/24 = 25%, Specificity = 2/2 = 100% 

Bethesda category 
Number of cases in FNAC 

n (%) 
Histopathology done 

n (%) 

1 ( ND/UNS) 5 (5) 0 (0) 

2 (BN) 82 (82) 20 (74.1) 

3 (AUS/FLUS) 2 (2) 1 (3.7) 

4  (FN/SFN) 4 (4) 2 (7.4) 

5 (SM) 4 (4) 2 (7.4) 

6 (M) 3 (3) 2 (7.4) 

Total 100 (100) 27 (100) 

Category 
Histopathology 

Total 
Neoplastic Non-neoplastic 

2 18 (FN) 2 (TN) 20 
4 2 (TP) 0 (FP) 2 
5 2 (TP) 0 (FP) 2 
6 2 (TP) 0 (FP) 2 

Total 24 2 26 
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Positive predictive value (PPV) = 6/6 = 100%  
Negative predictive value (NPV) = 2/20 =10% 
 

Comments: In the current study, specificity and positive predictive value of cytological diagnosis 
according to Bethesda system was 100% but the sensitivity and negative predictive value was 25% and 
only 10% respectively. This is primarily because of the occurrence of high number of false negatives in 
category 2 of cytological diagnosis. Hence, it can be stated that Subjects reported to be suspicious of 
follicular neoplasm (cat 4), suspicious of malignancy (Cat 5) and malignant lesions (Cat 6) almost always 
had neoplastic lesions in histological diagnosis. Furthermore, the sample size is relatively small to 
generalize these results. 
 
The result of this study is representative of the thyroid pathology presenting in this study population .  
 

• A total of 100 cases with thyroid enlargement were subjected to fine needle aspiration cytology. 
Out of these, twenty seven cases had  histopathological evaluation of their surgically removed 
thyroid.  

• Using the   gold standard technique - Fine Needle aspiration cytology   which is a simple, safe, cost 
effective technique the cytopathological spectrum of the thyroid lesions was categorised using the 
standardized Bethesda system of reporting thyroid cytopathology and correlated with respective 
histopathological findings  wherever possible.  

• Age of the patients ranged from 18 to 80 years with a mean age being 41.3 years.  
• Majority of the patients were females. Females-87% and Males 13% with a female to male ratio of 

6.7 : 1 respectively.  
 

The cytological spectrum  of the thyroid lesions in this study population  as categorised using 
Bethesda system  of reporting was as follows:  
 

➢ Colloid Goitre / Nodular colloid Goitre  39%   CAT-II  

➢ Hashimoto thyroiditis  30%   CAT-II  

➢ Lymphocytic thyroiditis   11%  CAT-II  

➢ Granulomatous thyroiditis     2%   CAT-II  

➢ Atypia of undetermined significance     2%   CAT-III  

➢ Suspicious of Follicular neoplasm    2%   CAT-IV  

➢ Suspicious of Papillary carcinoma -    3%   CAT-IV  

➢ Follicular neoplasms     2%   CAT-IV  

➢ Suspicious of malignancy     1%   CAT-V  

➢ Papillary carcinoma      2%  CAT-VI  

➢ Poorly Differentiated carcinoma      I%   CAT-VI  

  
• In the present study , Autoimmune  thyroiditis (41%) was found to be the commonest thyroid 

pathology to be diagnosed cytologically, it was followed by Colloid goiter (39%).   
• On cytology we reported one case as” Suspicious of Papillary carcinoma” which on histopathology 

was confirmed to be “Warthin tumor-like variant of Papillary Carcinoma” a very rare entity.  
• Another interesting observation was of a case with long standing history  of thyroid enlargement 

which was reported as “Follicular lesion of undetermined significance” on FNAC  but turned out to 
be “Follicular carcinoma with Hurthle cell change” on histopathology.  
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• Among the malignant lesions reported on cytology, Follicular and  
• Papillary neoplasms were of equal proportion.  

 
Figure 4: Spectrum of thyroid lesions in FNAC (n=100) 

 

 
  

Out of the 100 cases subjected to thyroid cytology, 27 patients had surgical resection of their 
thyroid which revealed a spectrum of lesions  on histopathology : Colloid goitre/Nodular colloid goiter,  
Adenomatous hyperplasia,  Hashimoto’sthyroiditis ,  Follicular adenoma,  Follicular carcinoma and 
Papillary carcinoma.  
 

Figure 5: Spectrum of thyroid lesions on Histopathology (n=27) 
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• Among the thyroid lesions confirmed by histopathology, Colloid / Nodular colloid goitre was the 
commonest  (59%) followed by Papillary carcinoma (22%) and Hashimoto thyroiditis 7.4% 
respectively.  

• Risk of malignancy on surgical resection for FNA thyroid diagnostic categories using TBSRTC was 
found to be as follows:  

• CAT-I -0%, CAT II –5%, CAT IV-50% , CAT III,V and VI 100%.  
• Cytological and histopathological correlation revealed that 81% of the lesions were concordant.  
• The specificity and the positive predictive value was 100%.  
• Sensitivity and negative predictive value was 25% and 10%.  This is primarily because of the 

occurrence of high number of false negatives in category II on cytological diagnosis. Furthermore, 
the sample size is too small which is the limitation of our study [18-40].  

 
CONCLUSION 

 
The present study concludes that in our study population, Benign lesions of the thyroid are the 

most common based on Fine needle aspiration cytology with Autoimmune (Hashimoto’s) thyroiditis being 
the predominant pathology reported here.  

 
This study brings to focus the recent change in the scenario of the  cytological spectrum of thyroid 

lesions i.e a shift from Iodine-deficient Colloid goitres to Autoimmune-based Thyroiditis.  
 

In view of the fact that Hashimoto thyroiditis shows marked clustering with other auto immune 
diseases, it is strongly recommended that all cases with thyroid enlargement should undergo Autoantibody 
study along with the routine thyroid hormonal screening, clinical follow up and intermittent FNAC to 
reduce the incidence of associated morbidity.  
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