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Background: Thyroid swelling is a common clinical presentation that can be 

indicative of benign or malignant conditions, necessitating accurate diagnostic 

modalities for effective management. Fine-Needle Aspiration Cytology 

(FNAC) is a minimally invasive procedure that provides cytological analysis, 

crucial for differentiating between benign and malignant thyroid lesions. 

Ultrasound of the neck (USG) complements FNAC by offering detailed 

morphological assessment of thyroid nodules, aiding in the precise localization 

and characterization of lesions. 

Materials and Methods: this prospective study was conducted over 1-year 

period in the Department of Radiology, Katuri Medical College, during which 

75 patients with thyroid lesions were included. 

Results: the study population was a female predominant one. Most of the 

patients were aged between 21 – 30 years. Most of the patients had 

hypothyroidism. Most of the swelling were soft in consistency, were >10 mm 

in size, involving either of the lobes (solitary). FNAC was able to detect both 

malignant and benign lesions which USG thyroid gland couldn’t.  

Conclusion: The confluence of morphological data derived from USG and 

cellular insights obtained from FNAC enables clinicians to make judicious 

decisions regarding the management of thyroid nodules. This integrative 

diagnostic strategy is instrumental in the early detection of thyroid 

malignancies, informing treatment protocols, and optimizing patient 

prognoses. Hence, the correlation between FNAC and USG findings is 

fundamental to the efficacious evaluation of thyroid nodules, ensuring precise 

diagnosis and superior patient care. 
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INTRODUCTION 
 

Thyroid lesions, encompassing a spectrum from 

benign nodules to malignant neoplasms, present a 

prevalent clinical conundrum necessitating 

meticulous evaluation for optimal therapeutic 

intervention. The thyroid gland, an endocrine organ 

with a butterfly configuration situated anteriorly in 

the neck, orchestrates metabolic regulation via 

hormone secretion. Thyroid nodules, representing 

localized enlargements within the glandular tissue, 

exhibit an increased prevalence with advancing 

age.[1] 

Despite the predominance of benign etiologies, a 

subset of these nodules harbors malignant potential, 

thus underscoring the imperative for precise 

diagnostic methodologies to discriminate between 

benign and malignant entities. Fine-Needle 

Aspiration Cytology (FNAC) and ultrasonography 

(USG) constitute the cornerstone diagnostic 

modalities in this context.[1,2]  

FNAC entails the aspiration of a minuscule sample 

of cells from the thyroid nodule using a fine-gauge 

needle, subsequently subjected to cytopathological 

examination to ascertain the cellular characteristics 

of the lesion. Ultrasonography, employing high-

frequency sound waves, generates intricate imaging 

of the thyroid gland, delineating the nodule’s 

dimensions, morphology, echotexture, and 

vascularity. The correlation between FNAC results 
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and USG findings is pivotal for the precise 

diagnosis and management of thyroid lesions.[2,3] 

Ultrasonography can identify sonographic features 

suggestive of malignancy, including micro-

calcifications, irregular or spiculated margins, 

marked hypo-echogenicity, and increased intra-

nodular vascularity. The presence of such 

sonographic hallmarks typically necessitates FNAC 

to confirm the diagnosis cytologically. In contrast, 

nodules exhibiting benign ultrasonographic features, 

such as anechoic or predominantly cystic 

composition and spongiform appearance, may not 

mandate FNAC. The diagnostic sensitivity and 

specificity of FNAC are significantly augmented 

when integrated with USG, culminating in more 

accurate diagnostic outcomes. The technique of 

USG-guided FNAC, enhances the precision of 

cytological sampling. This synergistic approach 

mitigates the risk of false-negative results and 

procedural risks, thus ensuring comprehensive 

sampling of even diminutive or deeply situated 

nodules.[2-5] 

The primary objective of this study is to correlate 

findings of FNAC with ultrasound appearance of 

thyroid lesions in patients presenting to a tertiary 

center. 

 

MATERIAL AND METHODS 

 

A cohort of 75 patients was selected for the present 

study, which is a cross-sectional study conducted at 

the Departments of Pathology and Radio-diagnosis 

of Katuri Medical College, India. The study period 

was of 1-year duration, i.e., from March 2023 to Feb 

2024. All patients aged 18 years and above with 

clinical features of thyroid lesions on ultrasound 

examination were included in this study. Patients 

with history of bleeding disorders and patients who 

refused to give consent were excluded from the 

study.  

A detailed history was taken with special emphasis 

on duration of symptoms, any family history of 

thyroid malignancies, and any history of hypo or 

hyperthyroidism. A thorough general and systemic 

examination was done. Local examination of the 

thyroid lesion was done to assess the size, texture 

and presence of any lymphadenopathy.  

Ethical committee approval was taken prior to the 

start of the study. A written informed consent was 

taken from all the patients.  

Ultrasound scanners with high-frequency 

transducers were used to assess thyroid morphology, 

vascularity, nodules, and echogenicity. Nodules 

larger than 5 mm were evaluated for additional 

characteristics, including vascularity, calcifications, 

morphology, boundaries, contents, and 

echogenicity. FNAC was performed on patients with 

thyroid lesions after obtaining informed consent. 

Patients were placed supine with their necks fully 

extended, and the skin was prepared with povidone-

iodine. The lesion was located via ultrasonography 

without ultrasound gel, using povidone-iodine for 

coupling. Local anesthesia was administered as 

needed. A 10 ml syringe with a 23 to 27-gauge 

needle was used to aspirate tissue samples, with the 

transducer positioned to visualize the lesion and its 

surrounding vasculature. At least two aspirations 

were made to obtain tissue samples once the needle 

reached the lesion. 

All data was entered into Microsoft excel sheet and 

analyzed. 

 

RESULTS 

 
75 patients with thyroid lesions were included in this 

cross-sectional study. 

Out of the 75 patients, 10 patients had a positive family 

history of thyroid lesions while the rest 65 patients had no 

significant family history. Most of the patients were 

hypothyroid. Most of patients were euthyroid (52%). 

46.7% of the patients had swelling since 6-12 months. 

50.6% of the patients had a soft consistency of swelling. 

81% had a solitary thyroid nodule. 48% of the patients 

had lesion of >10mm in size.40% of the patients had iso-

echoic lesions on USG neck. [Table 1] 

FNAC was able to detect all patients with being and 

malignant lesions. [Table 3] 

 

Table 1: Age and gender wise distribution of patients 

Age Total no. of patients Total no. of females Total no. of males 

<20 years 3 3 0 

21-30 years 25 21 4 

31-40 years 18 15 3 

41-50 years 15 11 4 

51-60 years 9 6 3 

>60 years 5 3 2 

Total 75 59 16 

 

Table 2: Characteristics of thyroid nodule 

Characteristic No. of patients 

Thyroid function test 

Euthyroid 25 (33.3%) 

Hypothyroid 39 (52%) 

hyperthyroid 11 (14.7%) 

Duration of swelling 

0-6 months 23 (30.6%) 

6-12 months 35 (46.7%) 

>12 months 12 (16%) 

Consistency of swelling 
Firm 22 (29.3%) 

Hard 10 (13.3%) 
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soft 38 (50.6%) 

Distribution of thyroid nodules 
Single 61 (81.3%) 

Multiple 14 (18.6%) 

Nodule size 

<5 mm 23 (30.6%) 

5-10mm 16 (21.3%) 

>10mm 36 (48%) 

Echogenicity of thyroid nodules 

Anechoic 10 (13.3%) 

Hypoechoic 12 (16%) 

Isoechoic 30 (40%) 

Hyperechoic 23 (30.6%) 

 

Table 3:  type of thyroid lesion by ultrasonography and by FNAC 

 Ultrasonographic findings FNAC findings total 

Benign- inflammatory lesions 48 (64%) 49 (65.3%) 49 (65.3%) 

Benign- non- inflammatory 

lesions 
12 (16%) 14 (18.6%) 14 (18.6%) 

Malignant lesions 5 (6.7%) 7 (9.3%) 7 (9.3%) 

 

DISCUSSION 
 

This prospective study was conducted to correlate 

the findings of Fine-Needle Aspiration Cytology 

(FNAC) with the ultrasound appearance of thyroid 

lesions in 75 patients presenting to a tertiary center 

over a one-year period, focusing on the diagnostic 

value of both methods. 

The study cohort comprised 75 patients, 

predominantly female (59 females, 16 males). The 

age distribution indicated the highest number of 

patients (25) were in the 21-30 years age group. The 

demographic data suggests a higher prevalence of 

thyroid lesions among younger to middle-aged 

females, aligning with studies by Rathod et al6, 

Langer et al,[7] and Gupta et al.[8] The reason could 

be attributable to the presence of estrogen receptors 

on thyroid gland in females.[9]  

The majority of patients (46.7%) reported a duration 

of swelling between 6-12 months. 50.6% had a soft 

consistency of swelling. This is in accordance with 

study done by Vyas et al.[10] The predominance of 

solitary thyroid nodules (81.3%) and larger nodules 

(>10mm in 48% of patients) highlights the clinical 

characteristics typically observed in thyroid lesion 

presentations. This is in accordance with studies 

done by Gupta et al,[11] and Bise et al.[9] 

Ultrasound findings revealed that 40% of the 

patients had isoechoic lesions, with 30.6% 

presenting hypoechoic nodules. This distribution of 

echogenicity aligns with the expected ultrasound 

appearance of various thyroid pathologies. 

Hypoechogenicity is suggestive of malignancy 

while hyperechogenicity is suggestive of benign 

pathology predominantly. This finding was in 

accordance with studies done by Prasad et al,[12] and 

Avinash et al.[13] 

The study found a significant correlation between 

ultrasound and FNAC findings. Specifically, benign 

inflammatory lesions were identified in 64% 

(ultrasound) and 65.3% (FNAC) of patients. Benign 

non-inflammatory lesions were found in 16% 

(ultrasound) and 18.6% (FNAC). Malignant lesions 

were detected in 6.7% (ultrasound) and 9.3% 

(FNAC).  

The ability of FNAC to detect all benign and 

malignant lesions suggests high diagnostic accuracy. 

FNAC is a critical tool in differentiating between 

benign and malignant thyroid lesions, which is 

essential for determining the appropriate clinical 

management. The relatively higher diagnostic 

accuracy is similar to studies done by Prasad et 

al,[12] Bise et al,[9] and Avinash et al.[13] 

 

CONCLUSION 
 

The findings from this study emphasize the 

complementary roles of ultrasound and FNAC in the 

evaluation of thyroid lesions. Ultrasound provides 

valuable morphological details, while FNAC offers 

cytological confirmation. This study underscores the 

importance of correlating ultrasound findings with 

FNAC results in the evaluation of thyroid lesions. 

The high diagnostic accuracy of FNAC in 

identifying both benign and malignant lesions 

highlights its crucial role in clinical practice. Future 

studies could focus on larger cohorts and include 

long-term follow-up to further validate these 

findings and enhance our understanding of thyroid 

lesion management. By integrating detailed clinical 

assessments, ultrasound imaging, and FNAC, 

clinicians can make more informed decisions, 

leading to better patient outcomes. This study 

contributes valuable data to the ongoing efforts to 

optimize the diagnostic approach to thyroid lesions. 

Acknowledgement: the authors would like to 

acknowledge the contribution made by the staff of 

Department of radiology in conducting this study. 

Conflicts of Interest: No conflicts declared. 

 

REFERENCES 
 
1. Haugen BR, Alexander EK, Bible KC, Doherty GM, 

Mandel SJ, Nikiforov YE, Pacini F, Randolph GW, Sawka 
AM, Schlumberger M, Schuff KG, Sherman SI, Sosa JA, 

Steward DL, Tuttle RM, Wartofsky L. 2015 American 

Thyroid Association Management Guidelines for Adult 
Patients with Thyroid Nodules and Differentiated Thyroid 

Cancer: The American Thyroid Association Guidelines 

Task Force on Thyroid Nodules and Differentiated Thyroid 
Cancer. Thyroid. 2016 Jan;26(1):1-133. doi: 

10.1089/thy.2015.0020. PMID: 26462967; PMCID: 

PMC4739132. 



393 

 International Journal of Medicine and Public Health, Vol 14, Issue 3, July- September, 2024 (www.ijmedph.org) 
 

2. Baloch, Z.W., LiVolsi, V.A., Asa, S.L., Rosai, J., Merino, 

M.J., Randolph, G., Vielh, P., DeMay, R.M., Sidawy, M.K. 

and Frable, W.J. (2008), Diagnostic terminology and 
morphologic criteria for cytologic diagnosis of thyroid 

lesions: A synopsis of the National Cancer Institute Thyroid 

Fine-Needle Aspiration State of the Science Conference† ‡. 
Diagn. Cytopathol., 36: 425-437. 

https://doi.org/10.1002/dc.20830 

3. Moon WJ, Jung SL, Lee JH, Na DG, Baek JH, Lee YH, 
Kim J, Kim HS, Byun JS, Lee DH; Thyroid Study Group, 

Korean Society of Neuro- and Head and Neck Radiology. 

Benign and malignant thyroid nodules: US differentiation--
multicenter retrospective study. Radiology. 2008 

Jun;247(3):762-70. doi: 10.1148/radiol.2473070944. Epub 

2008 Apr 10. PMID: 18403624. 
4. Gharib H, Papini E, Garber JR, Duick DS, Harrell RM, 

Hegedüs L, Paschke R, Valcavi R, Vitti P; 

AACE/ACE/AME Task Force on Thyroid Nodules. 
AMERICAN ASSOCIATION OF CLINICAL 

ENDOCRINOLOGISTS, AMERICAN COLLEGE OF 

ENDOCRINOLOGY, AND ASSOCIAZIONE MEDICI 
ENDOCRINOLOGI MEDICAL GUIDELINES FOR 

CLINICAL PRACTICE FOR THE DIAGNOSIS AND 

MANAGEMENT OF THYROID NODULES--2016 

UPDATE. Endocr Pract. 2016 May;22(5):622-39. doi: 

10.4158/EP161208.GL. PMID: 27167915. 

5. Cibas ES, Ali SZ; NCI Thyroid FNA State of the Science 
Conference. The Bethesda System for Reporting Thyroid 

Cytopathology. Am J Clin Pathol. 2009 Nov;132(5):658-65. 

doi: 10.1309/AJCPPHLWMI3JV4LA. PMID: 19846805. 

6. Rathod GB, Rai P, Rai S. A prospective study of 

ultrasonographic and FNAC correlation of thyroid 

pathology. IAIM. 2015;2(11):46–51. 
7. Langer JE, Khan A, Nisenbaum HL, Baloch ZW, Horii SC, 

Coleman BG, et al. Sonographic appearance of focal 

thyroiditis. AJR Am J Roentgenol. 2001; 176:751–754. doi: 
10.2214/ajr.176.3.1760751. 

8. Gupta A, Jaipal D, Kulhari S, Gupta N. Histopathological 

study of thyroid lesions and correlation with 
ultrasonography and thyroid profile in western zone of 

Rajasthan, India. Int J Res Med Sci. 2016;4(4):1204–1208. 

doi: 10.18203/2320-6012.ijrms20160810. 
9. Bhise SV, Shaikh A, Hippargekar PM, Kothule S. A 

Prospective Study of Ultrasonographic and FNAC 

Correlation of Thyroid Swellings with Histopathology. 
Indian J Otolaryngol Head Neck Surg. 2022 Oct;74(Suppl 

2):1942-1948. doi: 10.1007/s12070-020-01922-w. Epub 

2020 Jun 24. PMID: 36452634; PMCID: PMC9702162. 
10. Vyas CS, Vijayvargiya SC, Porwal S, Gupta R, Swarnkar 

M. A study of thyroid swelling with clinicopathological 

parameteres. Int J Biological Med Res. 2013;4(2):3250–
3252. 

11. Gupta KP, Gupta A, Gupta A. Radiopathological 

Correlation of Thyroid Masses: a Prospective Study. Int J 

Sci Stud. 2019;7(3):89–93. 

12. Prasad CV. Evaluation of correlation between 

ultrasonography and FNAC of thyroid nodules. Intl Arch 
Integrated Med. 2016;3(2):92–97.  

13. Avinash B, Ahmed N, Sreedevi T, Swapna C, Latha RM, 

Babu J. Role of ultrasonography to differentiate benign and 
malignant thyroid nodules in correlation with fine-needle 

aspiration cytology. Int J Sci Stud. 2016;4(5):81–87.     

 


