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The use of FNA in the investigation of thyroid nodules has been used since the 1950s. It was started by 

by Soderstrom in Sweden2, and the Karolinska Hospital group3. 

perform test, and is being widely used as a primary modality in the investigation of thyroid nodules, in order to select 

cases for surgery or clinical follow up. Various studies have attempted to describe its sensitivity, specificity and accuracy

and its diagnostic pitfalls3. In the present study, we have attempted to find a correlation between cytological and 

histopathological findings in 100 cases presenting to the Government Medical College and Hospital, Patiala, from 

2006 to November 2008, and have also compared our findings with other studies. Material and M

aspiration cytology was performed using a Franzen Handle and a 24 gauge 10 cc syringes,

enlargement referred to the Department of Pathology, Government Medical College and Hospital, Patiala. The slides 

were stained using May Grunwald stain or Papanicolau stain. Out of these 415 cases, biopsies were available in 100 

cases. The biopsy material was received in 10% formalin. It was made to undergo routine histological processing, and 

g Hematoxylin and Eosin. Conclusion: The average patient age in the present study was 38.4 

Out of the 415 patients, 350 were females, and the rest males; with a male: female ratio of 1: 5.3,with a male: 

emale ratio of 1: 5.3.320 (77.2%) were categorized as benign, 9 cases (2.2%) were categorized

s suspicious, and 29 cases (6.9%) were categorized as inadequate.

benign lesions, maximum number of cases were of colloid goiter (45.3%), followed by cystic degeneration in 

adenomatous goiter (19.6 %), follicular neoplasia- probably benign (13.7%), autoimmune thyroiditis (9.9

thyroglossal cysts (1.8%) and granulomatous thyroiditis in 1.07 cases.

as malignant on cytology, 46.6% were of papillary carcinoma, followed by follicular neoplasia

malignant (40.2%), and both medullary carcinoma and lymphoma (6.6% each). Out of the 67 cases labeled as ‘benign’ on 

agnosis was confirmed in 66 cases. The remaining one case, which had been diagnosed as adenomatous 

goiter on cytology, turned out to be a Papillary carcinoma on histology.A diagnosis of ‘suspicious 

was made in 6 cases on FNAC. On histopathology, malignancy was confirmed in 3 cases, while the remaining two turned 

out to be follicular adenomas. In the present study, the values of sensitivity, specificity, positive predictive value, 

negative predictive value and diagnostic accuracy were 88.9%, 97.8%, 80% 98.9% and 97

statistical values prove the utility of FNAC as a very useful tool in differentiating benign from malignant thyroid 

swellings, except in certain situations like adenomatous goiters which may be misdiagn

histopathology. 
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Thyroid swellings are one of the most common problems 

encountered in clinical practice, and 4

estimated to have palpable enlargement

of benign lesions in the thyroid outnumbers malignancy 

by a huge number, and management is generally 

conservative in benign lesions, thus necessitating the 

requirement of a diagnostic modality short of surgery to 

differentiate between them.
6
 Fine 

being used as the initial modality in the evaluation of 

thyroid lesions in India since the early seventies

cost effective and minimally invasive, and studies have 

shown it to have high sensitivity and specificity
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Out of these 415 cases, biopsies were available in 100 
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Out of the 67 cases labeled as ‘benign’ on 

agnosis was confirmed in 66 cases. The remaining one case, which had been diagnosed as adenomatous 

goiter on cytology, turned out to be a Papillary carcinoma on histology.A diagnosis of ‘suspicious – probably malignant’ 

opathology, malignancy was confirmed in 3 cases, while the remaining two turned 

In the present study, the values of sensitivity, specificity, positive predictive value, 

9%, 97.8%, 80% 98.9% and 97% respectively. The high 

statistical values prove the utility of FNAC as a very useful tool in differentiating benign from malignant thyroid 

swellings, except in certain situations like adenomatous goiters which may be misdiagnosed as both papillary and 

Thyroid swellings are one of the most common problems 

encountered in clinical practice, and 4-7 % adults are 

estimated to have palpable enlargement.
4
 The incidence 

of benign lesions in the thyroid outnumbers malignancy 

by a huge number, and management is generally 

conservative in benign lesions, thus necessitating the 

requirement of a diagnostic modality short of surgery to 

Fine needle aspiration is 

being used as the initial modality in the evaluation of 

thyroid lesions in India since the early seventies
7
. It is 

cost effective and minimally invasive, and studies have 

shown it to have high sensitivity and specificity
8
. Its main 
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aim is to distinguish between benign lesions which can be 

followed up clinically, and malignancies, which require 

surgery
8
. However, limitations of this technique resulting 

in false negative, false positive results and indeterminate/ 

suspicious results are also well recognized
9
. The 

diagnosis may be inaccurate in cases of spatial 

heterogeneity of the lesion, the needle missing the lesion, 

dual pathology or inadequacy of the sample
10
. Some 

lesions are very close differentials of each other on 

cytology, and it may not be always possible to distinguish 

between them on FNAC. A proportion of results fall into 

the category of ‘indeterminate or suspicious’, and require 

histopathological confirmation
9
. In the present study, we 

have studied the spectrum of cytological findings in 415 

cases of thyroid swellings. We have also endeavored to 

find out the sensitivity, specificity, predictive value of 

FNAC by correlating the cytological findings with the 

histopathological diagnosis in 100 cases of thyroid 

swellings. 

MATERIALS AND METHODS 
Fine needle aspiration cytology was performed in 415 

cases with thyroid enlargement referred to the 

Department of Pathology, Government Medical College 

and Hospital, Patiala, from August 2006 to November 

2008. The procedure was performed either using 

aspiration, with the Franzen handle, to which a disposable 

10 cc syringe was attached; or using the non- aspiration 

technique, wherein only a 24 gauge needle was inserted 

into the lesion, without using the syringe and Franzen 

handle. The aspirated material was spread onto slides, 

which were stained with May –Grunwald and 

Papanicolau stains. Out of these 415 cases, biopsies were 

available in 100 cases. The biopsy material was received 

in 10 % formalin. It was made to undergo routine 

histological processing, and slides were stained using 

Hematoxylin and Eosin. 

 

RESULTS 
Table 1: Showing age and sex distribution in 415 cases of the present study 

Age Total %age M %age F %age 

Upto 10 4 0.96 4 0.96 0 0 

11-20 35 8.43 6 1.44 29 6.98 

21-30 103 24.8 7 1.68 96 23.1 

31-40 100 24.1 10 2.41 90 21.7 

41-50 105 25.3 21 5.06 84 20.2 

51-60 46 11.1 8 1.92 38 9.15 

61-70 21 5.06 9 2.16 12 2.89 

> 70 4 0.96 2 0.48 2 0.48 

Total 415 100.0 65 15.6 350 84.4 

 

Table 2: Showing results of FNAC of thyroid lesions (n=415) 

Sr. No. Category No. of cases %age 

1 Benign 320 77.2 

2 Malignant 9 2.2 

3 
Suspicious

*
 

Probably Benign 51 12.3 

4 Probably Malignant 6 1.4 

5 Inadequate 29 6.9 

 Total 415 100 
 

Table 3: Showing cytological spectrum of various benign lesions (n=371) in the present study  

Lesion No. of Cases %age  (out of benign) %age of total  (415) 

Colloid goiter 168 45.3 40.4 

Cystic degeneration 73 19.6 17.6 

Autoimmune Thyroiditis 37 9.97 8.9 

Colloid Cyst 18 4.85 4.3 

Primary hyperplasia 10 2.69 2.4 

Thyroglossal Cyst 07 1.88 1.7 

Granulomatous thyroiditis 4 1.07 0.96 

Acute thyroiditis 3 0.81 0.7 

*Suspicious-probably benign               (? follicular adenoma) 51 13.7 12.2 

Total 371 100.0 89.3 

*clubbing the probably benign lesions of follicular neoplasia with the benign lesions, total benign lesions =371 viz. 89.4% of total study. 
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Table 4: Showing cytological spectrum of various malignant thyroid lesions (n=15) in the present study 

Lesion No. of Cases %age (out of malignant) %age of total (415) 

Papillary carcinoma thyroid 7 46.6 1.69 

Medullary carcinoma thyroid 1 6.60 0.24 

Lymphoma thyroid 1 6.60 0.24 

*Suspicious-probably malignant (? follicular carcinoma) 6 40.2 1.44 

Total 15 100.0 3.61 

*Clubbing the probably malignant lesions of follicular neoplasia with malignant lesions, total malignant lesions = 15 viz. 3.6% of the total 

study. 
 

Table 5: Showing histopathological pattern in 100 cases in the present study 

Category No. of Cases %age 

Benign 91 91% 

Malignant 9 9% 

Total 100 100% 
 

Table 6: Showing histopathological pattern in benign lesions (n=91) in the present study 

Sr. No. Category No. of Cases %age (out of benign) %age of total (100) 

1 Adenomatous goitre 48 52.70 48.00 

2 Adenoma 23 25.20 23.00 

3 Cystic degeneration in adenomatous goiter 8 8.79 8.00 

4 Hashimoto’s thyroiditis 5 5.49 5.00 

5 Lymphocytic thyroiditis 3 3.29 3.00 

6 Thyroglossal cysts 4 4.39 4.00 

 Total 91 100.0 91.0 
   

Table 7: Showing histopathological pattern in malignant lesions (n=9) in the present study  

Sr. No. Category No. of Cases %age (out of malignant) %age of total (100) 

1 Papillary carcinoma thyroid 5 55.60 5.00 

2 Follicular carcinoma thyroid 2 22.20 2.00 

3 Medullary carcinoma thyroid 2 22.20 2.00 

 Total 9 100.0 9.00 
   

Table 8: Showing cyto-histopathological correlation in 100 cases (with both FNAC and surgical biopsy) 

Cytological Diagnosis No. of Cases 
HPE 

done 

Histopathological Diagnosis 
FP FN 

Benign Malignant 

Benign 320 67 66 1 Nil 1 

Malignant 9 5 0 5 Nil Nil 

Suspicious- Probably Benign (? follicular adenoma) 51 23 23 0 Nil Nil 

Suspicious- Probably malignant (? follicular carcinoma) 6 5 2 3 2 Nil 

Inadequate 29 - - - - - 

Total 415 100 91 9 2 1 

Statistical Values
*
 

 

Table 9: Showing accuracy of FNAC in individual lesions 

Sr. No. Cytology No. of Cases operated Consistent histology Inconsistent histology 
Diagnostic accuracy 

(%age) 

1. Nodular colloid goitre 45 43 2(Follicular adenoma) 95.5 

2. Cystic degeneration 9 8 
1(Encapsulated variant of 

papillary carcinoma) 
88.9 

3. Autoimmune thyroiditis 9 7 2(Adenomatous goitre) 77.8 

4. Thyroglossal cyst 4 4 0 100 

5. Papillary carcinoma thyroid 4 4 0 100 

6. Medullary carcinoma thyroid 1 1 0 100 

7. 
Suspicious-probably benign 

(? follicular adenoma) 
23 

19 

(Follicular adenoma) 

3(Adenomatous goitre) 

1(Hashimoto’s thyroiditis) 
82.6 

8. 
Suspicious-probably malignant 

(? follicular carcinoma) 
5 

2 (Follicular 

carcinoma) 

1(Medulllary carcinoma 

thyroid) 

2(Follicular adenoma) 

40.0 

                                                 

 



International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 19, Issue 2, 2016 pp 177-183 

International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 19, Issue 2, 2016                                         Page 180 

 

 

 

 
Figure 1 A: foamy macrophages against a background of thick colloid and blood, depicting cystic degeneration in a colloid goiter .(Giemsa 

x400) 

Figure 1 B: A cluster of follicular epithelial cells exhibiting Fire- Flares in a toxic goiter.(Giemsa x400 ) 

Figure 2 A: Smear showing Infiltration of follicular epithelial cells by lymphoid cells in different stages of maturation in autoimmune 

thyroiditis (Giemsax400) 

Figure 2 B: Section showing destruction of thyroid follicles by reactive lymphoid follicles (H & E X 400 ) 

Figure 3 A: Smear showing a microfollicular pattern on low power.(Giemsa x 100) 

Figure 3 B: Smear showing a microfollicle at high power exhibiting minimal nuclear pleomorphism and inconspicuous nucleoli, suggestive of 

a follicular adenoma.(Giemsa x 400) 

Figure 4 A: Smear showing a microfollicle at high power with cells having prominent nucleoli. (Giemsa x 400) 

Figure 4 B: Smear showing a microfollicle at high power with cells exhibiting nuclear pleomorphism ..(Giemsa x 400) 

Figure 5 A: Smear showing a papillary fragment. (Giemsa x400) 

Figure 5 B: Smear showing an intranuclear inclusion in a follicular cell cluster. (Giemsa x 400 ) 

Figure 5 C: Section showing a papilla exhibiting nuclear claring and grooving, and a psamomma body in the core.(H & E x400 ) 

Figure 6 A: Section showing carcinoid like pattern in medullary carcinoma . (H & E x 100) 

Figure 6 B: Congo red showing presence of amyloid in medullary carcinoma. (H & E x 400)s 
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DISCUSSION 
The present study was carried out on 415 patients 

presenting to the Department of Pathology, Government 

Medical College and Hospital, Patiala, with complaints of 

thyroid swelling, between the time period of August 

2006, and November 2008. Fine needle aspiration was 

done in all these cases. Histopathological examination 

was done in 100 cases. The results of the cytological and 

histopathological findings were compared, to find out the 

utility of FNAC as a primary diagnostic modality in 

patients with thyroid swellings. 

The average patient age in the present study was 38.4 

years. Benign lesions were most commonly seen in the 

third decade and malignant lesions in the fourth decade. 

Similar findings were seen in studies by Sirpal et al 

(1996)
11
, Gupta et al (2010)

12
, Bamanikar et al (2014)

13
 

and Mittal et al (2015)
14
, in which the mean ages of 

patients were 35.03 years, 38.7 years, 38.6 years and 37.8 

years respectively.  

Out of the 415 cases, 350 were females, and 65 were 

males. The male: female ratio was 1: 5.3. A similar high 

female preponderance was seen in studies by Mandrekar 

et al (1995)
5
, Al-Rikabi et al (1998)

7
, Mazeh et al (2006) 

(15)
, Sinna et al (2007)

16
, Gupta et al (2010)

12
 and 

Solomon et al (2015)
17
. This is because of the fact that 

colloid goiters constitute the most common thyroid 

swellings in our study (as will be seen later), and they are 

more prevalent in women.
19
 

Out of 415 cases, 320 (77.2%) were categorized as 

benign, 9 cases (2.2%) were categorized as malignant, 57 

cases (13.7%) were categorized as suspicious, and 29 

cases (6.9 %) were categorized as inadequate. 

Majority of thyroid lesions are benign, and only 5- 10% 

are malignant.
20, 21 

Studies on thyroid FNA done by Mittal 

et al (2015)
14
, and Sharma et al (2015)

21
 have also found 

a predominance of benign lesions, similar to the present 

study. In these, benign lesions constituted 79.3 % and 87 

% of all cases respectively. 

Thyroid cancer is the most common neoplasm of the 

endocrine organs,
22
 and its incidence has increased over 

the years due to an increase in the papillary 

subtype.
23
Around 42 million of the Indian population 

suffer from thyroid disorders, and thyroid cancer 

constitutes 0.1 -0.2% of all cancers in India
24
. The 

majority of thyroid nodules however, are not neoplastic
25
, 

and thyroid cancer consists of only a small proportion of 

all thyroid disorders , as seen in our study and 

corroborated by similar studies done by Basharat et al 

(10%),
25 

Esmaili et al (7.8%),
6
 and Sharma et al (9%).

21
 

The rate of inadequate samples ranges from 2-21% as 

reported in literature. Different studies specify different 

numbers and groups of follicular epithelial cells as 

markers of adequacy.
27, 28 

Exceptions to these include 

presence of abundant colloid, and even one or two 

clusters of very atypical cells.
28
 

Out of 415 cases, 29 (6.9%) were diagnosed as 

inadequate for evaluation. This was in concurrence with 

other similar studies like Suen et al (4.5 %),
28
 Cap et al 

(7.5 %),
8 
Bakhos et al (7 %)

29
 and Sinna et al (7.1 %).

16
 

The maximum number of cases were of colloid goiter 

(45.3%), followed by cystic degeneration in adenomatous 

goiter (19.6 %), follicular neoplasia- probably benign 

(13.7 %), autoimmune thyroiditis (9.9 %), primary 

hyperplasia (2.69 %),thyroglossal cysts (1.8 %) and 

granulomatous thyroiditis in 1.07 %cases. Colloid goiters 

were also seen most commonly in studies by Suen et al,
28
 

Hall et al, Mandrekar et al,
4 
Cap al,

8
 Mitra et al 

(31)
and 

Sharma et al.
21 

The percentage of cystic lesions were in 

concordance to our study in studies carried out by Suen et 

al
28 

and Cap et al.
8 

In the present study in which 15 cases were reported as 

malignant on cytology, the most common malignant 

lesion encountered was papillary carcinoma (46.6%), 

similar to studies by Hall et al
30
 Mandrekar et al

4
, Sirpal 

et al, 
(11)

Cap et al
8 
and Mitra et al.

31 
This was followed by 

follicular neoplasm-probably malignant (40.1%), 

medullary carcinoma (6.67%) and a single case of 

lymphoma (6.67%). The percentage of Papillary 

carcinoma on cytology in our study (1.68 %), is also in 

concordance with Mandrekar et al (1.1%)
4
 and Sirpal et 

al (0.8%).
11 

FNAC was done in 415 cases, and tissue for 

histopathology was available in 100 cases. Out of these 

100 cases, 91 were benign, and 9 were diagnosed as 

malignant. On correlation with the cytological findings, 

two false positive, and one false negative case were 

documented. Two cases of adenomatous goiter were 

misdiagnosed as follicular neoplasm, and one case of 

Papillary carcinoma was missed, and given a diagnosis of 

hyperplastic nodular goiter. 

The false positive rate was 2.1%, comparable with Gharib 

et al
26
 and Sharma et al.

21
 The false negative rate was 

11.1%, comparable with studies by Haruna et al 
(33)

 and 

Sharma et al.
21 

Suen et al (1983),
28
 Bakhos et al (2000),

29
 Ylagan 

(2004)
32 

have also described false negative results on 

FNAC due to the misdiagnosis of Papillary carcinoma as 

hyperplastic nodular goiter on cytology. Nuclear features 

are useful in diagnosing Papillary carcinoma.
34
 

Cytological features like flame cell change, short papillae, 

watery or inspissated colloid favor a hyperplastic nodular 

goiter. Well-formed intranuclear inclusions are generally 

absent in goiters, although grooves may be present.
35
 

Bakhos et al (2000)
29
 had 43 false positives in their study, 

due to over-diagnosis of follicular neoplasm in 

adenomatous goiter. A similar diagnostic dilemma was 
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encountered by Ylagan et al (2004)
32
 and Haruna et al 

(2006).
33
 Microfollicles may be seen in multinodular 

goiters, Hashimoto’s thyroiditis, follicular adenomas, 

well differentiated follicular carcinomas making them 

difficult to differentiate from each other. Some 

pathologists report them as microfollicular lesions and 

recommend surgical excision. (Nguyen 2005).
35 

Other entities which maybe sometimes difficult to 

differentiate from each other are Hashimoto’s Thyroiditis 

and lymphoma or Papillary carcinoma. Papillary 

hyperplasia in Graves disease may sometimes lead to an 

over-diagnosis of Papillary carcinoma.
35 

Follicular 

neoplasms may be sometimes under-diagnosed as 

adenomatous goiters. Follicular variant of papillary 

carcinoma may be misdiagnosed as follicular neoplasm, if 

attention is not paid to nuclear features.
36
 

In the present study, the values of sensitivity, specificity, 

positive predictive value, negative predictive value and 

diagnostic accuracy were 88.9 %, 97.8 %, 80 % 98.9 % 

and 97 % respectively. These values are quite similar to 

studies by Sharma et al
21
 and Sinna et al.

16
 in fact, barring 

a few studies,
37
 most show high rates of diagnostic 

accuracy, thus proving that FNAC is indeed a valuable, 

minimally invasive tool for initial evaluation of thyroid 

nodules, and in most cases it can help differentiate the 

benign conditions from the malignant ones. 

 

CONCLUSION 
This study confirms the reliability, ease and safety of 

FNAC in the evaluation of thyroid swellings, and 

differentiation between benign and malignant lesions. It 

also highlights the diagnostic dilemmas encountered in 

thyroid cytology reporting, which arise due to the fact 

that certain benign and malignant entities are 

cytologically very similar. Some of these include 

papillary pattern seen in both hyperplastic nodular goiter 

and papillary carcinoma, and micro-follicular pattern in 

both adenomatous goiters and follicular adenomas. A 

very close observation of cytological features may 

sometimes help to minimize these diagnostic errors. 
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