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Ab s t r ac t​
Introduction: Diseases of the thyroid gland include both benign and malignant conditions. Benign conditions include goiter, thyroiditis, and 
follicular adenoma. Malignant conditions include follicular, papillary, medullary, anaplastic carcinoma. Fine needle aspiration cytology (FNAC) 
of the thyroid gland is the first-line diagnostic test for the evaluation of diffuse thyroid lesions as well as thyroid nodules. The main purpose 
it serves is in confirming benign lesions and avoiding surgery in benign lesions. The most common investigations, a patient of thyroid lesion 
undergoes, include thyroid assay and FNAC.
Materials and methods: This prospective hospital-based observational study includes all patients from January 2019 to June 2019, with thyroid 
lesions who will undergo FNAC, excisional biopsy of thyroid, and serum thyroid-stimulating hormone (TSH) level. In the department of pathology 
Mahatma Gandhi Medical College and Hospital, Sitapura, Jaipur (Rajasthan).
Results: The study was undertaken on 60 patients with clinically thyroid lesions during a period of approximately January 2019 to June 2019. 
Most thyroid lesions in our study were benign (62%). Out of 39 cytological benign lesions, 2 on histopathological follow-up were found malignant, 
i.e., 5%, and the rest 37 cases were found benign, i.e., 95%. All of the 16 cytological malignant lesions on histopathological follow-up were found 
malignant, i.e., 100%. All of the five cytologically suspicious for malignancy were found malignant on histopathological follow-up, i.e., 100%. In 
the present study, maximum number of benign cases, i.e., 14 cases (38%), were found to have serum TSH levels in the range of 0.40–1.39 μIU/mL, 
and the maximum number of malignant, i.e., 13 cases (53%), were found TSH in the range of 5 μIU/mL or more on the basis histopathological 
diagnosis. In the present study, maximum number of benign, i.e., 15 cases (38.4%), were found to have TSH in the range of 0.40–1.39 μIU/mL, 
and a maximum number of malignant cases, i.e., 12 (57.14%), were found in the TSH range of 5 μIU/mL or more on the basis cytology diagnosis.
Conclusion: There is a significant association between TSH and malignancy, TSH within high normal range and higher serum concentration 
TSH both are associated with a higher risk of thyroid malignancy.
Keywords: Fine needle aspiration cytology, FNAC sensitivity, Histopathology, Specificity, Thyroid gland, Thyroid-stimulating hormone.
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In t r o d u c t i o n​
Thyroid-stimulating hormone (TSH) plays a major role in thyroid 
hormone secretion, maintenance of thyroid-specific gene 
expression as well as in gland growth.1 It is also involved in the 
regulation of thyroid function, such as, secretion of thyroid 
hormones, maintenance of thyroid-specific gene expression 
(differentiation), and gland growth.2

Diseases of the thyroid gland include benign and malignant 
conditions. Benign conditions include goiter and thyroiditis 
follicular adenoma. Malignant conditions include follicular, 
papillary, medullary, and anaplastic carcinoma. A detailed physical 
examination and history are necessary and important. Points in 
history include family history, previous neck irradiation, a sudden 
increase in the size of the nodule and detailed examination 
include consistency of nodule, change in voice, and cervical 
lymphadenopathy. Next comes serum levels of T3, T4, and TSH 
not only for the categorization of the condition into the hyper- or 
hypothyroid but also for the proper treatment plan of the patient.

Hashimoto’s thyroiditis (HT) is frequently diagnosed especially 
in females and is the most common cause of hypothyroidism in 
iodine-sufficient areas of the world, with an increasing prevalence 
in older patients.3 Thyroid cancer is the most common malignant 
tumor of the endocrine system being about 0.1–0.2% in relative 

frequency and the incidence is around 1 for males and 1.8 for 
females per 100,000. Papillary thyroid carcinoma constitutes about 
80% of these cancers.4

The most common investigations a patient of thyroid lesion 
undergoes include thyroid assay and fine needle aspiration 
cytology (FNAC). Thyroid assay includes a quantitative analysis of 
serum levels of T3, T4, and TSH. Apart from inferring a hypothyroid 
condition, higher TSH levels have also been associated with 
advanced-stage thyroid cancer and it has been suggested that 
TSH may play a central role in its development and progression.5
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Fine needle aspiration cytology of the thyroid gland is the first-
line diagnostic test for the evaluation of diffuse thyroid lesions as 
well as thyroid nodules. The main purpose it serves is in confirming 
benign lesions and avoiding surgery in benign lesions.6 Thyroid 
FNAC is a simple, safe, reliable, cost-effective, and minimally invasive 
technique for detecting malignant nodules and has been purported 
to be the diagnostic method of choice in the initial approach to 
patients with solitary thyroid nodules.7 Fine needle aspiration has 
also been shown to have similar or higher sensitivity and accuracy 
levels than the frozen section examination.

Multiple organizations have proposed diagnostic guidelines for 
reporting thyroid FNAC results including the Papanicolaou Society 
of Cytopathology Task Force and the American Thyroid Association, 
however, none have been universally accepted.8,9

The Bethesda system for reporting thyroid cytopathology 
(TBSRTC) was introduced to standardize the communication of 
FNAC interpretation between clinicians and pathologists.10 The 
Bethesda system for reporting thyroid cytopathology was first 
introduced in 2007 and has been modified recently in 2017 to 
incorporate categories to further impart uniformity and diagnosis 
and guiding management principles. Each category has an implied 
cancer risk that ranges from 0 to 3% for the “benign” category 
to virtually 100% for the “malignant” category, and, in the 2017 
revision, the malignancy risks have been updated based on new 
(post-2010) data.11

The risk of malignancy described by TBSRTC for various 
categories was found to be inconsistent and thus further research on 
the risk attributable to each category is required.10 After estimation 
of malignant potential of the thyroid lesions using TBSRTC after 
FNAC, the surgeon decides on whether the lesion needs to be 
removed or not. Histopathological examination (HPE) of the excised 
lesion finally confirms the diagnosis and thus is considered the gold 
standard in the pathological diagnosis of the lesion. The decision 
to excise the nodule in case of malignant and suspicious lesions is 
clear and the risk of malignancy in the benign and non-diagnostic 
categories of TBSRTC has been described differently by various 
researchers. In our study, we will try to understand this difference 
also during our research.

Other background tests that can be done include radionuclide 
scanning to determine hot (hyperfunctioning), warm (normal), 
and cold (hypofunctioning) nodules and ultrasonography to 
determine the size and number of thyroid nodules. Serum 
antithyroid peroxidase antibody and antithyroglobulin antibody 
levels are helpful in the diagnosis of Hashimoto’s disease especially 
if serum TSH is increased. Its value lies in serial determination 
after thyroidectomy following the treatment of thyroid cancer. 
In patients with a family history of medullary carcinoma 
thyroid-specific genetic testing and calcitonin levels should be 
determined.12

Mat e r ia  l s a n d Me t h o d s​
Aims and Objectives

•	 To determine the overall diagnostic sensitivity, specificity, 
positive predictive value (PPV), and negative predictive value 
(NPV) of FNAC in thyroid lesions.

•	 To assess the diagnostic accuracy of FNAC in thyroid lesions.
•	 To study the role of TSH in various thyroid lesions.
•	 To study the correlation of FNAC with histopathology and TSH 

in various lesions of the thyroid.

All patients from January 2019 to June 2019, with thyroid lesions 
who will undergo FNAC, excisional biopsy of thyroid and TSH, will 
be included in the study.

Eligibility Criteria
Inclusion Criteria

•	 Patients with thyroid swelling.
•	 Patient giving informed consent.

Exclusion Criteria

•	 Patients who refused to give consent.
•	 Patients who will undergo only FNAC or excisional biopsy.
•	 Patients who did not have a TSH test done.

Patients with thyroid swelling admitted in various surgical 
wards or attending the outpatient department of Mahatma Gandhi 
Hospital, Jaipur were included in the study. Case history and clinical 
examination were recorded. Thyroid-stimulating hormone, FNAC, 
and HPE of the same patient performed on an indoor basis in our 
hospital were included in this study. The general data of each 
patient were also recorded. Examination of thyroid lesion with 
regards to site, size, consistency, and mobility with deglutition 
was documented.

The patient’s serum was processed on Ortho Clinical Diagnostics 
VITROS 5600 and TSH value was estimated.

Fine needle aspiration of thyroid swelling was performed by 
standard methods. Smears were prepared on a glass slide, stained 
by hematoxylin and eosin (H&E) and May–Grunewald–Giemsa 
(MGG) stains. Stained smears were examined under a microscope 
and reported. Depending on the cytomorphologic features, the 
lesions were categorized into sixth main categories according to 
TBSRTC.

The cytological diagnosis was correlated with the HPE.

Ob s e r vat i o n s a n d Re s u lts​
According to TBSRTC, in this study, no lesion fell in category I, 58% 
in category II, 2% in category III, 25% in category IV, 7% in category 
V, and 8% in category VI (Table 1).

Benign lesions included colloid goiter 20%, nodular colloid 
goiter 25%, thyroglossal fistula 1%, HT 3%, follicular adenoma 
12%, whereas malignant lesions included follicular carcinoma 
14%, follicular carcinoma with papillary nuclear features 5%, 
papillary thyroid carcinoma 8%, medullary thyroid carcinoma 
8%, and anaplastic carcinoma 3%. Out of a total of 62% benign 
cases, colloid goiter was 20%, nodular colloid goiter 25%, HT 3%, 
thyroglossal fistula 2%, and follicular adenoma 12%. Out of a total 
of 32% malignant cases, 14% were follicular carcinoma, papillary 
carcinoma was 8%, follicular carcinoma with papillary nuclear 
features 5%, medullary carcinoma 8%, and anaplastic carcinoma 
3% (Table 2).

Out of 39 FNAC-proven cases on HPE, 2 cases were found 
malignant, i.e., 5%, and the rest 37 cases were found benign, 
i.e., 95%. All of the 16 FNAC-proven malignant cases on HPE 
were found malignant, i.e., 100%. Out of five FNAC-proven 
suspicious for malignant were found malignant on HPE, i.e., 100%  
(Table 3).

The overall sensitivity of FNAC to detect malignancy in the 
present study was 88.8%, specificity 100%, PPV 100%, NPV 94.87%, 
and diagnostic accuracy 96.3% (Table 4).
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The maximum number of 14 (37%) benign cases were found 
with TSH in the range of 0.40–1.39 (μIU/mL), next in order were 
9 (25%) cases with TSH in the range of 1.04–2.49 (μIU/mL). The 
maximum number of malignant cases, i.e., 13 (56%), were found 
with TSH in the range of 5 or more (μIU/mL), next in order 
was 4 (18%) cases with TSH in the range of 2.05–4.99 (μIU/mL)  
(Table 5).

Thyroid-stimulating hormone level has a statistically significant 
association with malignancy. Thyroid-stimulating hormone levels 
were significantly higher in malignancies as compared to the 
benign conditions. Hence, p value is <0.000 is statistically significant 
(Table 6). The overall sensitivity of TSH to detect malignancy in 
the present study was 73.90%, specificity 78%, PPV 68%, and NPV 
82.30% (Table 7).

Table 1: Distribution of cases according to the Bethesda system for 
reporting thyroid cytology pathology: diagnostic categories

Categories Include Cytodiagnosis
Category I Non-diagnostic or 

unsatisfactory
–

Category II •	 Benign Adenomatoid 
nodule

19

•	 Benign follicular 
nodule

Colloid nodule 15

•	 Chronic lymphocytic 
thyroiditis

1

•	 Granulomatous 
thyroiditis

–

Category III Follicular lesion of 
undermined significance

1

Category IV Suspicious for follicular 
neoplasm

Follicular 
adenoma

3

Follicular 
neoplasm

12

Category V •	 Suspicious for 
malignancy

3 3

•	 Suspicious for 
papillary thyroid 
carcinoma

1 1

•	 Suspicious for 
medullary thyroid 
carcinoma

•	 Suspicious for 
metastatic carcinoma

•	 Suspicious for 
lymphoma

•	 Other
Category VI •	 Malignant 1

•	 Papillary thyroid 
carcinoma

•	 Poorly differentiated 
carcinoma

•	 Medullary thyroid 
carcinoma

2

•	 Differentiated 
(anaplastic) 
carcinoma

2

•	 Squamous cell 
carcinoma

•	 Carcinoma with 
mixed features

•	 Metastatic 
malignancy

•	 Non-Hodgkin 
lymphoma

•	 Other

Table 2: Percentage distribution of lesions on histopathology

Histopathological diagnosis Total no. of cases (%)
Benign 37 (62)
Colloid goiter 12 (20)
Nodular colloid goiter 15 (25)
Thyroglossal fistula 1 (2)
Hashimoto thyroiditis 2 (3)
Follicular adenoma 7 (12)
Malignant 23 (38)
Follicular carcinoma 8 (14)
Follicular carcinoma with papillary 
nuclear features

3 (5)

Papillary thyroid carcinoma 5 (8)
Medullary carcinoma 5 (8)
Anaplastic carcinoma 2 (3)
Total 60

Table 3: Statistical data

Cytodiagnosis No. of cases

Histological diagnosis

Positive Negative
Benign 39 2 fn 5% 37 tn 95%
Malignant 16 16 tp 100% 00 fp
Suspicious of malignancy 05 05 100%

60 23 (38) 37 (62)

Table 4: Overall sensitivity, specificity, PPV, NPV, and diagnostic accuracy 
to detect malignancy

S. no. Statistical analysis Percentage
1 Sensitivity 88.8
2 Specificity 100
3 Positive predictive value 100
4 Negative predictive value 94.87
5 % False-positive 0
6 % False-negative 11.1
7 Diagnostic accuracy 96.3

Table 5: Distribution of histopathology benign and malignant cases 
with TSH level

TSH level (μIU/mL) Benign (n = 37) (%)
Malignant  
(n = 23) (%)

<0.06   3 (8)   0
0.06–0.39   3 (8)   1 (5)
0.40–1.39 14 (37)   2 (9)
1.40–2.49   9 (25)   3 (13)
2.50–4.99   7 (20)   4 (18)
5 or more   1 (3) 13 (56)
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A maximum number of benign cases, i.e., 15 (37%), were found 
in TSH in the range of 0.40–1.39 (μIU/mL), next in order were 8 (21%) 
cases in TSH in the range of 1.04–2.49 (μIU/mL). The maximum 
number of malignant cases, i.e., 12 (56%), were found in TSH in 
the range of 5 or more (μIU/mL), next in order was 4 (20%) cases in 
TSH in the range of 1.40–2.49 (μIU/mL) (Table 8). Out of 37 benign 
lesions with normal TSH levels, 36 (97%) were found benign and 1 
(3%) malignant. Out of nine malignant lesions, all nine (100%) were 
found malignant. Out of two benign lesions with high TSH levels, 
one (50%) were found benign and one (50%) were malignant. Out 
of 12 (100%) with a high TSH level, all were malignant (Table 9).

Di s c u s s i o n​
Fine needle aspiration cytology of the thyroid gland is an accurate 
diagnostic test routinely done in the initial evaluation of lesions of 
the thyroid gland. This technique is a sensitive, specific, minimally 
invasive, cost-effective, and efficient method of differentiating 
various lesions of the thyroid gland. Fine needle aspiration cytology 
was done under aseptic precautions and smears were prepared. 
Smears fixed in 95% alcohol were stained with H&E and the air-dried 
smears were stained with MGG.

Depending on the cytomorphological features in the FNAC, the 
lesions were accordingly categorized. Our study was designed to 
assess the role of FNAC in diagnosing various lesions of the thyroid 
gland and to calculate the sensitivity, specificity, PPV, NPV, and 
diagnostic accuracy in detecting malignancy.

The present study was carried at the Department of Pathology, 
Mahatma Gandhi Medical College and Hospital, Sitapura, Jaipur. 
Age group analysis: mean age of patients in our study was found to 
be 41.6 and most commonly they were in the range of 30–39 years.

In our study, benign lesions, such as, cystic lesion were 3%, 
thyroiditis 3%, colloid goiter 20%, follicular adenoma 12%, whereas 
Bhojani et al.13 found cystic lesion 3%, thyroiditis 6%, colloid goiter 
76%, follicular adenoma 4%, and malignant lesion, such as, papillary 
carcinoma 8%, follicular carcinoma 14%, medullary carcinoma 8%, 
anaplastic carcinoma 3%, whereas Bhojani et al.13 found papillary 
carcinoma 2%, follicular carcinoma 2%, medullary carcinoma 0%, 
and anaplastic carcinoma 1%. As compare with Bhojani et al.13 
study, malignant cases are more in our study (Table 10). Bhojani 
et al.13 studied a total number of 100 cases, out of which 94 were 
benign in FNAC were found 93 benign in histopathology and 1 
case was found malignant as compare in our study total number 
of cases 60 out of which 40 were benign in FNAC was found 37 
benign in histopathology and 3 cases were found malignant, i.e., 
1.07% false-negative and 7.5% false-negative in FNAC was found in 
Bhojani et al.13 study, respectively (Table 11). In our study, the total 
number of cases was 60, out of which 20 cases that were malignant 
in FNAC were subsequently found malignant in histopathology, i.e., 
100%. Similarly, Bhojani et al.13 observed that out of a total number 
of 100 cases cytologically 6 cases were malignant and subsequently 
found malignant in histopathology also, i.e., 100% (Table 12). Several 
false-negative cases in the present study are 5% as compare with 
Gupta et al.17 A total of 13% were false-negative cases (Table 13). In 
the present study, total number of cases was 60, sensitivity is 88.8%, 
specificity 100%, and diagnostic accuracy of 96.3%, whereas in the 
study by Shrish et al.,24​ total number of cases was 606, sensitivity 
85.7, specificity 98.6%, and diagnostic accuracy 97.1%. This is almost 
comparable to this study and the slight variation could be due to 
the smaller sample size (Table 14).

In the present study, maximum number of 13 cases in TSH 5 or 
more, next in order 4 cases TSH is high normal range 2.50–4.99 as 
compared with Choi et al.25 the maximum number of 38 cases in TSH 
is the high normal range, next in order 37 cases in TSH 5 or more. 
The present study is correlating with Choi et al.25 In Haymart et al.5 
maximum number of cases, 13 cases in TSH is high normal range 
2.50–4.99 and only 1 case in TSH 5 or more and in Sathyanarayana 
et al.26 maximum number of 6 cases in TSH is high normal range 
2.50–4.99, next in order 3 cases TSH in range of 5 or more. The 
present study correlating with Haymart et al.5 and Sathyanarayana 
et al.26 in TSH within the high normal range (Table 15).

Co n c lu s i o n​
The present study was done to determine the overall diagnostic 
sensitivity, specificity, PPV, and NPV, the diagnostic accuracy of 
FNAC in thyroid lesions, understanding of TSH level in estimating 
the risk of malignancy, and to study the association of FNAC with 
histopathology and TSH.

•	 The study was undertaken on 60 patients with clinically thyroid 
lesions during a period of approximately January 2019 to June 

Table 6: Distribution of cases with low normal TSH level and high 
normal TSH level

TSH level Malignant Benign χ​2 (df) p value
>2.50 8FP 17TP 16 (1) 0.000
<2.50 29TN 6FN

Table 7: Overall sensitivity, specificity, PPV, and NPV of TSH levels

S. no. Statistical analysis Percentage 
1 Sensitivity 73.90
2 Specificity 78
3 Positive predictive 

value
68

4 Negative predictive 
value

82.30

Table 8: Distribution of FNAC of benign and malignant cases with TSH level

TSH level (μIU/mL) Benign (n = 39) (%)
Malignant (n = 21) 
(%)

<0.06   3 (8)   0
0.06–0.39   3 (8)   1 (5)
0.40–1.39 15 (37)   1 (5)
1.40–2.49   8 (21)   4 (20)
2.50–4.99   8 (21)   3 (14)
5 or more   2 (5) 12 (56)

Table 9: Association of FNAC and histopathology and TSH in thyroid 
lesion

Group TSH FNAC B (%) M (%)
I N B37 36 (97)   1 (3)
II N M9   0   9 (100)
III H B2   1 (50)   1 (50)
IV H M12   0 12 (100)
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2019 who were admitted, outpatient, inpatient in Mahatma 
Gandhi Medical College and Hospital Sitapura, Jaipur.

•	 The age group ranged between 15 years and 72 years with a 
mean age of 41.6. Male patients comprised 21.6% and female 
patients 78.3%.

•	 The majority of the patients were in the age range of 30–39 years.
•	 All thyroid lesions were categorized into six categories according 

to the Bethesda system for reporting.
•	 Most of the thyroid lesions in our study were benign (62%).
•	 The maximum number of benign lesions fell in category II (58%).

•	 Suspicious for follicular neoplasm/follicular neoplasm was 
diagnosed in 15 cases (25%).

•	 Malignant thyroid lesions were included 32%.
•	 Out of 39 cytologically benign lesions, 2 on histopathological 

follow-up were found malignant, i.e., 5%, and the rest 37 cases 
were found benign, i.e., 95%.

•	 All of the 16 cytologically malignant lesions on histopathological 
follow-up were found malignant, i.e., 100%.

•	 All of the 5 cytologically suspicious for malignant were found 
malignant on histopathological follow-up, i.e., 100%.

•	 The statistical analysis in the present study revealed sensitivity of 
83.3%, specificity 100%, PPV 100%, NPV 92.5%, % false-positive 
0%, % false-negative 16.6%, and the diagnostic accuracy was 
94.5%. These findings are comparable with the results carried 
out by other studies reported earlier.

•	 In the present study, maximum number of benign 14 cases (38%) 
were found to have serum TSH levels in the range of 0.40–1.39 
μIU/mL and the maximum number of malignant, i.e., 13 cases 

Table 10: A comparison of benign and malignant thyroid lesions found in various studies can be made by the following table

Benign Malignant

Studies Cystic lesion Thyroiditis Colloid goiter
Follicular 
adenoma Papillary ca. Follicular ca. Medullary ca. Anaplastic ca.

Tabaqchali14 2 7 136 60 19 10 3 1
0.4% 2.9% 56.9% 25.1% 7.9% 4.2% 1.3% 0.4%

Afroze15 0 10 111 27 11 07 02 02
0% 5.88% 65.3% 15.88% 6.47% 4.11% 1.18% 1.18%

Handa16 2 0 45 13 3 0 2 1
3.03% 0% 68.2% 19.70% 4.55% 0% 3.03% 1.52%

Gupta17 0 3 42 15 12 3 0 0
0% 4% 56% 20% 16% 4% 0% 0%

Sengupta18 0 15 135 11 0 14 0 7
0% 8.43% 75.8% 6.18% 0% 8.99% 0% 3.93%

Bhojani13 3 6 76 4 2 2 0 1
3% 6% 76% 4% 2% 2% 0% 1%

Present study 2 2 12 7 5 8 5 2
3% 3% 20% 12% 8% 14% 8% 3%

Table 11: A comparison of the cyto-histo correlation of benign lesions in our study as compared to other studies 
in past is described in the following

Studies Total Benign on FNAC Benign on HPE Malignant on HPE
Afroze et al.15 170 115 (67.64%) 113 (98.26%) 02 (1.74%)
Handa et al.16 66   60 (90.09%)   59 (98.33%)   1 (1.66%)
Gupta et al.17 75   63 (84%)   60 (95.24%)   3 (4.76%)
Bhojani et al.13 100   94 (94%)   93 (98.3%)   1 (1.07%)
Present study 60   39 (65%)   37 (92.5%)   2 (5.1%)

Table 12: A comparison of the cyto-histo correlation of malignant lesions in our study as compared to other 
studies in past is described in the following table

Studies Total Malignant on FNAC (%) Benign on HPE (%) Malignant on HPE (%)
Afroze et al.15 170 13 (7.64) 1 (7.69) 12 (92.3)
Handa et al.16 66   6 (9.09) 0   6 (100)
Gupta et al.17 75 12 (16) 3 (25)   9 (75)
Bhojani et al.13 100   6 (6) 0   6 (100)
Present study 60 21 (35) 0 21 (100)

Table 13: Comparison of the total number of false-negative cases in 
our study with other studies in in past described in the following table

Cytodiagnosis No. of cases

Histological diagnosis

Positive Negative
Benign 39 2FN 37TN

5% 95%
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(53%) were found TSH in the range of 5 μIU/mL or more on the 
basis histopathological diagnosis.

•	 In the present study, maximum number of benign, i.e., 15 cases 
(38.4%), were found to have TSH in the range of 0.40–1.39 μIU/
mL, and a maximum number of malignant cases, i.e., 12 (57.14%) 
were found in the TSH range of 5 μIU/mL or more on the basis 
cytology diagnosis.

•	 In the present study, maximum number of malignant cases was 
found in TSH >5 as compared with other studies also showing 
similar results.

•	 Thyroid-stimulating hormone level has a statistically significant 
association with malignancy. Thyroid-stimulating hormone 
level in malignancy higher in comparison with a benign lesion 
(p < 0.05).

In conclusion, FNAC is the first line, simple, cost-effective, 
reliable, outpatient procedure, less invasive investigation, and can 
be used as a partial screening of thyroid lesion.

There is a significant association between TSH and malignancy, 
TSH within high normal range and higher serum concentration 
TSH both are associated with a higher risk of thyroid malignancy.

Re f e r e n c e s
	 1.	 Gul K, Ozdemir D, Ayten Oguz AD. Are endogenously lower serum 

thyroid hormones new predictors for thyroid malignancy in addition 
to higher serum thyrotropin? Int J Bas Clin Endocrinol 2010;37(2):253–
260. DOI: 10.1007/s12020-010-9316-6.

	 2.	 Fiore E, Rago T, Provenzale MA, et al. Lower levels of TSH are 
associated with a lower risk of papillary thyroid cancer in patients with 
thyroid nodular disease: thyroid autonomy may play a protective role. 
Endocr Relat Cancer 2009;16(4):1251–1260. DOI: 10.1677/ERC-09-0036.

	 3.	 Hollowell JG, Staehling NW, Flanders WD, et al. Serum TSH, T4, and 
thyroid antibodies in the United States population (1988 to 1994): 
National Health and Nutrition Examination Survey (NHANES III). J Clin 
Endocrinol Metab 2002;87(2):489–499. DOI: 10.1210/jcem.87.2.8182.

	 4.	 Gopalakrishnan Unnikrishnan A, Menon UV. Thyroid disorders in 
India: an epidemiological perspective. Indian J Endocrinol Metab 
2011;15(Suppl 2):S78–S81. DOI: 10.4103/2230-8210.83329.

	 5.	 Haymart MR, Repplinger DJ, Leverson GE, et al. Higher serum thyroid 
stimulating hormone level in thyroid nodule patients is associated 
with greater risks of differentiated thyroid cancer and advanced 
tumor stage. J Clin Endocrinol Metabol 2007;93(3):809–814. DOI: 
10.1210/jc.2007-2215.

	 6.	 Sinna EA, Ezzat N. Diagnostic accuracy of fine needle aspiration 
cytology in thyroid lesions. J Egypt Natl Canc Inst 2012;24(2):63–70. 
DOI: 10.1016/j.jnci.2012.01.001.

	 7.	 Tseng C-E, Wei C-K, Kuo C-S, et al. Fine needle aspiration cytology of 
thyroid nodules: evaluation of diagnostic accuracy. Tzu Chi Med J 
2008;20(4):296–303. DOI: 10.1016/S1016-3190(08)60054-3.

	 8.	 Greenspan FS. The role of fine-needle aspiration biopsy in the 
management of palpable thyroid nodules. Am J Clin Pathol 1997;108(4 
Suppl. 1):S26–S30.

	 9.	 Cooper DS, Doherty GM, Haugen BR, et al. Management guidelines 
for patients with thyroid nodules and differentiated thyroid cancer. 
Thyroid 2006;16(2):109–142. DOI: 10.1089/thy.2006.16.109.

	 10.	 Arul P, Akshatha C, Masilamani. S. A study of malignancy rates in 
different diagnostic categories of the Bethesda system for reporting 
thyroid cytopathology: an institutional experience. Biomed J 
2016;38(6):517–522. DOI: 10.1016/j.bj.2015.08.001.

	 11.	 Cibas ES, Ali SZ. The 2017 Bethesda system for reporting thyroid 
cytopathology. Thyroid 2017;27(11):1341–1346. DOI: 10.1089/
thy.2017.0500.

	 12.	 Feld S. Clinical Practice Guidelines for the Diagnosis and 
Management of thyroid Nodules. The American Association of 
Clinical Endocrinologists and the American College of Endocrinology, 
1996.

	 13.	 Bhojani K, Patel C, Dhruva G. Histopathological examination of 
thyroid lesions with cytological and hormonal correlation. Med Pulse 
Int J Pathol 2019;9(3):126–129. DOI: 10.26611/105938.

	 14.	 Tabaqchali MA, Hanson JM, Johnson SJ, et al. Thyroid aspiration 
cytology in Newcastle: a six year cytology/histology correlation 
study. Ann R Coll Surg Engl 2000;82(3):149.

	 15.	 Afroze N, Kayani N, Husain SH. Role of fine needle aspiration cytology 
in the diagnosis of palpable thyroid lesion. Indian J Pathol Microbiol 
2002;45(3):241–246.

	 16.	 Handa U, Garg S, Mohan H, et al. Role of fine needle aspiration 
cytology in diagnosis and management of thyroid lesions: A study 
on 434 patients. J Cytol 2008;25(1):13–17. DOI: 10.4103/0970-9371 
.40652.

Table 14: Comparison of sensitivity, specificity diagnostic accuracy of our study with other studies in past described in the following table

Author’s name Year of publication Number of cases Sensitivity Specificity Accuracy
El Hag et al.19 2003 303 86.7 97.6 –
Sangalli et al.20 2006 5496 93.4 74.9 95.4
Aravinthan et al.21 2007 110 80.2 87.2 98.0
Handa et al.16 2008 434 97 100
Mandal et al.22 2011 120 90 100
Bamanikar et al.23 2014 300 50 100 94.2
Nandedkar et al.24 2019 606 85.7 98.6 97.1
Present study 60 88.8 100 96.3

Table 15: Comparison of TSH level in our study with other studies in past described in the following table

TSH level (μIU/mL) Present study Sathyanarayana et al.26 Haymart et al.5 Choi et al.25

23 14 54 97
<0.06 0 0 3 0
0.06–0.39 1 0 4 0
0.40–1.39 2 0 17
1.40–2.49 3 5 16 24
2.50–4.99 4 6 13 38
5 or more 13 3 1 37



Association of FNAC with Histopathology and TSH in the Diagnosis of Thyroid Lesions

Journal of Mahatma Gandhi University of Medical Sciences & Technology, Volume 5 Issue 1 (January–April 2020) 15

	 17.	 Gupta M, Gupta S, Gupta VB. Correlation of fine needle aspiration 
cytology with histopathology in the diagnosis of solitary 
thyroid nodule. J Thyr Res 2010;2010:379051. DOI: 10.4061/2010/ 
379051.

	 18.	 Sengupta A, Pal R, Kar S, et al. Fine needle aspiration cytology as the 
primary diagnostic tool in thyroid enlargement. J Nat Sci Biol Med 
2011;2(1):113. DOI: 10.4103/0976-9668.82308.

	 19.	 El Hag IA, Kollur SM, Chiedozi LC. The role of FNA in the initial 
management of thyroid lesions: 7-year experience in a district general 
hospital. Cytopathology 2003;14(3):126–130. DOI: 10.1046/j.1365-
2303.2003.00053.x.

	 20.	 Sangalli G, Serio G, Zampatti C, et al. Fine needle aspiration cytology 
of the thyroid: a comparison of 5469 cytological and final histological 
diagnoses. Cytopathology 2006;17(5):245–250. DOI: 10.1111/j.1365-
2303.2006.00335.x.

	 21.	 Aravinthan T, Banagala AS, Gamage KJ. Use of fine needle aspiration 
cytology on thyroid lumps. Galle Med J 2007;12(1):25–29. DOI: 
10.4038/gmj.v12i1.1081.

	 22.	 Mandal S, Barman D, Mukherjee A, et al. Fine needle aspiration 
cytology of thyroid nodules – evaluation of its role in diagnosis and 
management. J Indian Med Assoc 2011;109:258–261.

	 23.	 Bamanikar S, Soraisham P, Jadhav S, et al. Cyto-histology and clinical 
correlation of thyroid gland lesions: a 3 year study in a tertiary 
hospital. Clin Cancer Investig J 2014;3(3):208–212. DOI: 10.4103/2278-
0513.132112.

	 24.	 Nandedkar SS, Dixit M, Malukani K, et al. Evaluation of thyroid lesions 
by fine-needle aspiration cytology according to Bethesda system and 
its histopathological correlation. Int J Appl Basic Med Res 2018;8(2):76. 
DOI: 10.4103/ijabmr.IJABMR_169_17.

	 25.	 Choi JS, Nam CM, Kim EK, et al. Evaluation of serum thyroid-
stimulating hormone as indicator for fine-needle aspiration in 
patients with thyroid nodules. Head Neck 2015;37(4):498–504. DOI: 
10.1002/hed.23616.

	 26.	 Sathyanarayana BA, Ramachandra J, Sinha SK, et al. Clinical study 
of thyroid malignacies and the role of serum TSH in predicting 
malignancies. Gangtie 2013;2:8386–8392. 


