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Abstract:  
Background: After diabetes mellitus, thyroid gland disorders are the most prevalent endocrine conditions found 
in clinical settings. The ability to distinguish between benign and malignant thyroid nodules is aided by 
ultrasound parameters and their lives with cytology findings. The purpose of this study is to assess thyroid 
nodules by correlating ultrasound results with fine needle aspiration cytology. 
Methods: From July 2020 to December 2020, the Pathology Department at NMCH, Patna, Bihar, collaborated 
with the Radiology Department to perform this prospective observational study. Forty more patients were sent 
to the pathology department for fine needle aspiration. These patients had their thyroid swelling examined with 
ultrasonography. 
Results: Of the forty patients with thyroid lesions, the largest number, or 25 percent, is in the age range of 31 to 
40 years old, and the majority, or 77.5%, are female. 52.5% of the lesions had a single nodule, while 47.5% had 
several nodules. Consequently, it was discovered that there was a strong correlation between malignancy and 
internal vascularity, whether or not peripheral vascularity existed. It was discovered that malignancy and 
hypoechogenicity had a strong correlation. A noteworthy correlation was also discovered between malignancy 
and a solid or primarily solid component. 
Conclusion: When analyzing thyroid nodules, the combination of all imaging features on USG has a substantial 
association with FNAC and has a high correlation with sensitivity of 85.71% and specificity of 90.91% with 
95% confidence interval for identifying malignancy. Therefore, in skilled hands, the combination of USG 
findings can identify whether the thyroid nodule is malignant. This straightforward, risk-free, and economical 
study's accuracy can be compared to FNAC, which is saved for unclear lesions. 
Keywords: Thyroid malignancy, Ultrasound parameters, Cytology. 
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Introduction 

Thyroid gland problems rank second globally in 
terms of endocrine dysfunction, after diabetes. 
They frequently come in with a thyroid swelling to 
see an endocrine surgeon. The identifying 
technique determines how common these swellings 
are. The prevalence as determined only by 
palpation falls between 4 and 7% [1], while the 
adult population's ultrasonography (USG) detection 
rate ranges from 20 to 76%. [2,3] The high-
resolution USG is the gold standard test for nodule 
detection. [4] These nodules' likelihood of being 
malignant cannot be predicted by a single USG 
characteristic alone. [5] Therefore, a number of 
guidelines have been developed to allow USG 
imaging to be used for the detection and 
classification of nodules based on their risk of 
malignancy (ROM). Based on current multi-

institutional data and expert opinion, the American 
College of Radiology (ACR)-Thyroid Imaging and 
Reporting Data System (TIRADS) is designed and 
validated. [6] Each of the six thyroid nodule 
features is assessed in this approach, and a unique 
score is assigned to each category. The total score 
is the sum of the individual scores. After that, the 
nodule is categorized into five groups based on its 
overall score: normal, benign, probably benign, 
suspicious, and malignant. Greater is the score, 
greater is ROM. Cytological assessment of thyroid 
swellings is a quick, simple, and affordable 
diagnostic process. Yet, The Bethesda System for 
Reporting Thyroid Cytopathology (TBSRTC) was 
introduced in 2007 and later upgraded in 2017 in 
order to facilitate pathologist-clinician 
communication and address the lack of consistency 
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in the reporting systems utilized globally. [7,8] All 
thyroid aspirates are categorized into six groups by 
the TBSRTC, and each group has a corresponding 
range of motion and therapeutic recommendations. 
The patient experiences worry at the mere 
diagnosis of a thyroid nodule, and they want to 
know the lesion's ROM and future course of 
treatment. It will be easier to stop needless 
thyroidectomies for benign, asymptomatic thyroid 
nodules and to prevent the malignancy from 
progressing if we can confidently diagnose benign 
or malignant nodules before surgery. Numerous 
studies have validated the TIRADS [9–11] and 
TBSRTC systems [2,12,13], each of which shows 
excellent specificity and sensitivity. While fine 
needle aspiration (FNAC) diagnosis is used in the 
majority of studies to validate USG results, it is not 
considered the gold standard. [11,14] There aren't 
many studies like this on the Indian people. A small 
number of authors have assessed how well the two 
methods agree with one another when histology is 
used as the definitive diagnosis. [15] 

Material and Methods 

From July 2020 to December 2020, the Pathology 
Department at Nalanda Medical College and 
Hospital, Patna, Bihar, collaborated with the 
Radiology Department to perform this prospective 
observational study. Forty more patients were sent 
to the pathology department for fine needle 

aspiration. These patients had their thyroid swelling 
checked with ultrasonography. This study included 
patients who had palpably felt thyroid nodules that 
were symptomatic, incidentally noticed 
asymptomatic but suspicious thyroid nodules, and 
who voluntarily provided written informed consent 
to participate. 

Patients with thyroid swelling who do not receive 
FNAC or who do not provide informed consent 
were not included in this Study. 

Data gathered and organized into an MS Excel 
sheet. Version 20.0 of the SPSS software is used to 
analyze data. Qualitative information tallied as a 
percentage and frequency. Quantitative information 
that has been summarized using the mean and 
standard deviation. The statistical significance has 
been tested using the t test and the chi-square test. 

Results 

The age range of 31 to 40 accounts for the largest 
number of patients out of 40 with thyroid lesions, 
with a frequency of 10 (25%). A second-highest 
frequency of 9 (22.5%) is observed in the age 
group < 30.There were 8 (20%), 5 (12.5 %), 5 (12.5 
%), and 3 (7.5 %) of patients in the age groups 41 
to 50, 51 to 60, 61 to 70, and 71 to 80, respectively. 
Thirty-one patients, or 77.5 percent, are female, 
and the remaining nine patients, or 22.5%, are 
male. (Table 1). 

 
Table 1: Distribution of cases according to Demographic profile of patients 

Particular No. of cases [n=40] Percentage 
 
 
Age (Years) 

≤30 9 22.5% 
31 to 40 10 25% 
41 to 50 8 20% 
51 to 60 5 12.5% 
61 to 70 5 12.5% 
71 to 80 3 7.5% 

 
Gender 

Male 9 22.5% 
Female 31 77.5% 

 
Twenty-one (52.5%) of the forty individuals with thyroid lesions had solitary nodules, while nineteen (47.5%) 
had multiple nodules. 38 (95%) cases had wider nodules than tall ones, while 2 (5%) cases had taller nodules 
than wide ones. (Table 2) 
 

Table 2: Distribution of cases according to Number of Nodules 
 No. of cases Percentage 
Number of Nodules Solitary 21 52.5% 

Multiple 19 47.5% 
Shape of Nodule Taller than Wide 2 5% 

Wider than Tall 38 95% 
 
Of the 40 patients, 2 (5%) had malignant nodules that were taller than wide, and 1 (2.5%) had malignant nodules 
that were wider than tall, while 33 (82.5%) had benign nodules and 4 (10%) had nodules that were suspicious of 
malignancy. (Table 3) 
 

 
 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN:2820-2643 

Kumari et al.                                           International Journal of Pharmaceutical and Clinical Research 

476 

Table 3: Distribution according to shape of Nodule 
Shape of Nod-
ule 

Benign Suspicious for Malignancy Malignant Total 
Number Percentage Number Percentage Number Percentage 

Taller than Wide 0 0% 0 0% 2 5% 2(5%) 
Wider than Tall 33 82.5% 4 10% 1 2.5% 38(95%) 
Total 33 82.5% 4 10% 3 7.5% 40(100%) 
χ2=25.96, P-Value0.00001 
 
Three cases (7.5%) with an irregular margin have two (5%) malignant cases and one (2.5%) suspicious for 
malignancy. Thirty-three (82.5%) of the 37 (92.5%) cases with a regular margin are benign, one (2.5%) is 
malignant, and three (7.5%) are suspicious for malignancy. (Table 4) 
 

Table 4: Distribution according to Margin and FNAC 
Margin Benign Suspicious for Malignancy Malignant Total 

Number Percentage Number Percentage Number Percentage 
Irregular 0 0% 1 2.5% 2 5% 3(7.5%) 
Regular 33 82.5% 3 7.5% 1 2.5% 37(92.5%) 
Total 33 82.5% 4 10% 3 7.5% 40(100%) 
χ2=14.269, P-Value0.0002 
 
Of the forty patients, one (2.5%) had malignant cases that were little, one (2.5%) had coarse, and one (2.5%) had 
missing calcification. 27 (67.5%) cases had no calcification, 3 (7.5%) cases had little calcification, and 3 (7.5%) 
cases had coarse calcification. One (2.5%) case exhibited no calcification, while three (7.5%) cases were 
suspicious for malignancy. (Table 5). 
 

Table 5: Distribution of calcification according to FNAC 
Calcification Benign Suspicious for Malignancy Malignant Total 

Number Percentage Number Percentage Number Percentage 
Coarse 3 7.5% 0 0% 1 2.5% 4(10%) 
Tiny 3 7.5% 3 7.5% 1 2.5% 6(15%) 
Absent 27 67.5% 1 2.5% 1 2.5% 30(75%) 
Total 33 82.5% 4 10% 3 7.5% 40(100%) 
χ2=13.655, P-Value=0.0084 
 
Eleven (27.5%) of the 40 patients are 
predominantly solid; five have benign diagnoses, 
three are suspicious for malignancy, and three have 
malignant diagnoses based on FNAC. Five (12.5%) 
are solid; four have benign diagnoses, one is 
suspicious for malignancy, and none have a 

malignant FNAC. 18 (45%) of the cases are 
Predominant Cystic, of which 18 are benign, 0 are 
suspicious for malignancy, and 0 are malignant 
based on FNAC screening. Six (15%) of the cysts 
are benign, 0 are suspicious for malignancy, and 0 
are malignant based on FNAC. (Table 6) 

 
Table 6: Distribution of Composition according to FNAC 

Calcification Benign Suspicious for Malignancy Malignant Total 
Number Percentage Number Percentage Number Percentage 

Predominant 
Solid 

5 12.5 % 3 7.5 % 3 7.5 % 11(27.5%) 

Solid 4 10 % 1 2.5 % 0 0 % 5(12.5 %) 
Predominant 
Cystic 

18 45 % 0 0 % 0 0 % 18(45 %) 

Cystic 6 15 % 0 0 % 0 0 % 6(15 %) 
Total 33 82.5 % 4 10 % 3 7.5 % 40(100 %) 
χ2 =16.815, P-value= 0.00998 
 
Three (7.5%) malignant cases out of 40 patients had hypoechoicecogenicity. Six cases (15%) were classified as 
benign; 1 case (2.5%) as hypoechoic; 17 cases (42.5%) as isoechoic; and 9 cases (22.5%) as hyperechoic. Four 
(10%) cases of suspicious malignancy exhibited hypoechoicechogenicity. (Table 7) 
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Table 7: Distribution of Echogenicity according to FNAC 
Echogenicity Benign Suspicious for Malignancy Malignant Total 

Number Percentage Number Percentage Number Percentage 
Anechoic 6 15% 0 0% 0 0% 6(15%) 
Hypoechoic 1 2.5% 4 10% 3 7.5% 8(20%) 
Isoechoic 17 42.5% 0 0% 0 0% 17(42.5%) 
Hyperechoic 9 22.5% 0 0% 0 0% 9(22.5%) 
Total 33 82.5% 4 10% 3 7.5% 40(100%) 
χ2 =33.9394pValue0.00001 
 
Three malignant patients (7.5%) exhibited internal vascularity. Six (15%) of the benign patients had peripheral 
vascularity, four (10%) had internal vascularity, and twenty-three (57.5%) had non-existent vascularity. One 
case (2.5%) that was suspicious for malignancy had peripheral vascularity, two cases (5%) had internal 
vascularity, and one case (2.5%) had absent vascularity. (Table 8) 
 

Table 8: Distribution of Vascularity according to FNAC 
Vascularity Benign Suspicious for Malignancy Malignant Total 

Number Percentage Number Percentage Number Percentage 
Peripheral 6 15% 1 2.5% 0 0% 7(17.5%) 
Internal 4 10% 2 5% 3 7.5% 9(22.5%) 
Absent 23 57.5% 1 2.5% 0 0% 24(60%) 
 
Thirty three benign thyroid lesion in total, of which fourteen (42.42%) are cases of Colloid Nodular Goiter. 
These are followed by five cases (15.15%) of Multinodular Goiter, two cases (6.06%) of Hyperplastic Lesion, 
eleven cases (33.33%) of Colloid Goiter with Cystic Degeneration, and one case (3.03%) of Hashimoto 
Thyroiditis. (Table 9) 
 

Table 9: Distribution of Benign cases on FNAC 
Benign  No. of cases Percentage 
Colloid Nodular Goiter 14 42.42% 
Multinodular Goiter 5 15.15% 
Hyperplastic Nodule 2 6.06% 
Colloid goiter with cystic degeneration 11 33.33% 
Hashimoto Thyroiditis 1 3.03% 
Total 33 100% 
 
Six (15%) of the patients have malignant lesions that are confirmed by FNAC after a USG diagnosis. 30 
patients, or 75% of the total, had a benign lesion identified by USG and confirmed by cytology. On the other 
hand, 1 (2.5%) patient who had a USG diagnosis of a benign lesion was subsequently found to be suspicious of 
malignancy on FNAC, whereas 3 (7.5%) patients who received a USG diagnosis of a malignant lesion were 
later found to be benign. (Table 10) 
 

Table10: Correlation of USG and FNAC Finding 
 
USG Finding 

FNAC Finding Total Sensitivity Specificity 
Benign Suspicious for Malignancy 

Benign 30(75%) 1(2.5%) 31(77.5%)  
85.71% 

 
90.91% Suspicious for Malignancy 3(7.5%) 6(15%) 9(22.5%) 

Total 33(82.5%) 7(17.5%) 40(100%) 
Positive Predictive Value (PPV) = 66.67% Negative Predictive Value (NPV)= 96.77% 
 
Discussion 

The age group of 31 to 40 years old comprised 10 
(25%) of the patients in our study, whereas the age 
group of <30 years old included 9 (22.5%). Patients 
with thyroid nodules, ranging in age from 17 to 72 
years old with a mean age of 41.77±12.31 years, 
were included in Alam et al. study[16]. Within the 
age range of 15–62 years, Popli et al. study [17] 

examined. The mean age was 54.7±13.7 years, 
according to Hatada et al. [18] review of ultrasound 
guided fine needle aspiration biopsy for thyroid 
nodules. In a research by Ram et al. [19], the 
patients' ages ranged from 15 to 73 years old, with 
a mean of 43±13 years. The range of 15–82 years 
with a mean age of 52.8±13.8 years was reported 
by Koike et al. [20]. 
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In the current study, there were nine (22.5%) male 
patients and 31 (77.5%) female patients. The 
results of Hatada et al.[25] revealed that 85.36% of 
the population was female. 1:3 male to female ratio 
and 76% female population were noted by Alam et 
al. [16].279 (90.29%) of the patients in a research 
by Koike et al. [21] were female. Ram et al. [22] 
also observed that 81 (80%) of the study's 
participants were female. A popular imaging 
technique for assessing the morphological 
characteristics of thyroid nodules is USG. Due to 
its low cost, safety, and non-invasive nature, USG 
is favoured over other imaging modalities such as 
computed tomography, magnetic resonance 
imaging, and radioactive thyroid scan[21]. 

In the current study, the majority of thyroid 
nodules, or 31, or 77.5 percent, were found to be 
benign, while the remainder 09, or 22.5%, were 
found to be suggestive for malignancy upon USG 
examination. To determine the number of benign 
and malignant nodules, our study was compared to 
several earlier investigations. 

In their investigation on the predictive power of 
thyroid nodules ‘ultrasonographic characteristics 
for malignancy, Mamere et al. [23] identified 142 
(88.2%) lesions as benign and 19 (11.8%) as 
malignant nodules. With the aid of USG, Bhuyar et 
al. [24] examined 50 instances in all; 45 (90%) of 
them were determined to be benign, 1 (2%) to be 
suspicious, and 4 (8%) to be malignant. In a study 
by Brkljacić B et al. [20], a total of 426 thyroid 
nodules were included for evaluation of benign and 
malignant nodules based on USG echogenicity. 
They discovered that 356 nodules (83.6%) were 
benign and 70 nodules (16.4%) were malignant. 

In our study, 21 (52.5%) of the patients had a single 
nodule when they first arrived. On the other hand, 
19 people (47.5%) had several nodules. Although 
multinodular goitres are typically thought to be 
benign, cancerous nodules can occasionally be 
present. According to Koike et al.[21], there were 
17.8% multiple nodules and 82.2% single nodules. 
On the other hand, Jena et al. [25] discovered that 
while 27.4% of patients had numerous nodules, 
72.6% of patients had solitary lesions. 

In the current study, 33 (82.5%) Benign and 4 
(10%) Suspicious for Malignancy patients 
exhibited wider than Tall nodule, while 2 (5%) 
Malignant cases and 1 (2.5%) Malignant cases 
showed Taller than Wide nodule. To investigate the 
relationship between taller than wide shape and 
malignancy, our study was compared with several 
other studies that had been conducted.  

Three of the lesions in our FNAC investigation 
were malignant, and one lesion (2.5%) had 
microcalcification on USG. One malignant lesion 
(2.5%) exhibited coarse calcification. 33 of the 
lesions on the FNAC were benign; 3 (7.5%) of 

them had coarse calcification, 3 (7.5%) had small 
calcification, and the remaining 27 had no 
calcification. Microcalcifications showed a strong 
correlation with FNAC cases suggestive for cancer 
and malignancy. (P = 0.0084) Our research 
revealed a statistically significant correlation 
between microcalcifications and cancer, which is 
consistent with the majority of previous 
investigations, including those conducted by 
Iannuccilli et al.[26] and Kovacevic et al.[27]. 

The USG exhibited a sensitivity of 85.7% and a 
specificity of 90.91% with a 95% confidence 
interval for identifying malignant thyroid nodules. 
It was discovered that while determining if thyroid 
nodules were malignant, there was a strong 
correlation between the results of FNAC and 
ultrasonography. 

In their study, Popli et al. [17] looked at 240 
thyroid nodules using USG and found that, for the 
ultrasound diagnosis of benign and malignant 
thyroid nodules, the corresponding values for 
overall sensitivity, specificity, positive, and 
negative predictive values were 81.8%, 87.2%, 
59.0%, and 95.5%. Thyroid cancer was found to 
have a sensitivity of 83.3% and a specificity of 
94.9% for nodules 1 cm, according to Ozel et 
al. study [28]. 

In the assessment of malignant thyroid nodules, 
Sanaullah et al. [29] reported 93.3% diagnostic 
accuracy, 94.12% specificity, and 90.3% sensitivity 
for ultrasonography findings. 

Conclusion 

Thyroid nodule ultrasonography combined with 
fine needle aspiration cytology is the most effective 
screening test for cancer in the outpatient 
department. Several ultrasonography characteristics 
are used to assist classify lesions and manage them. 
This study identifies associations between the 
following ultrasonography features: 
microcalcification in conjunction with enhanced 
internal vascularity, solitary nodules with 
malignancy on cytology, AT ratio more than 1, 
predominant solid lesion, hyperechoic lesion, and 
uneven margin. 

References 

1. Singer PA, Cooper DS, Daniels GH, et al. 
Treatment guidelines for patients with thyroid 
nodules and well-differentiated thyroid cancer. 
American Thyroid Association. Arch Intern 
Med 1996;156(19): 2165–2172.  

2. Mazzaferri EL. Management of a solitary thy-
roid nodule. N Engl J Med 1993;328(8):553–
559.  

3. Ezzat S, Sarti DA, Cain DR, et al. Thyroid 
incidentalomas. Prevalence by palpation and 
ultrasonography. Arch Intern Med 1994; 
154(16): 1838–1840.  



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN:2820-2643 

Kumari et al.                                           International Journal of Pharmaceutical and Clinical Research 

479 

4. Mistry R, Hillyar C, Nibber A, et al. Ultra-
sound classification of thyroid nodules: A sys-
tematic review. Cureus 2020;12(3):e7239.  

5. Remonti LR, Kramer CK, Leitão CB, et al. 
Thyroid ultrasound features and risk of carci-
noma: A systematic review and meta-analysis 
of observational studies. Thyroid 2015; 25(5): 
538–550.  

6. Middleton WD, Teefey SA, Reading CC, et al. 
Multiinstitutional analysis of thyroid nodule 
risk stratification using the American College 
of Radiology Thyroid Imaging Reporting and 
Data System. Am J Roentgenol 
2017;208(6):1331–1341.  

7. Baloch ZW, LiVolsi VA, Asa SL, et al. Diag-
nostic terminology and morphologic criteria 
for cytologic diagnosis of thyroid lesions: A 
synopsis of the National Cancer Institute Thy-
roid Fine-Needle Aspiration State of the Sci-
ence Conference. Diagn Cytopathol 2008; 
36(6): 425–437.  

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

9. Kisansa M, Botha M, Greeff W. American 
College of Radiology thyroid imaging report-
ing and data system standardises reporting of 
thyroid ultrasounds. SA J Radiol 2020; 
24(1):1–7.  

10. Jabar ASS, Koteshwara P, Andrade J. Diag-
nostic reliability of the Thyroid Imaging Re-
porting and Data System (TI-RADS) in routine 
practice. Pol J Radiol 2019;84:e274–280.  

11. Chng CL, Tan HC, Too CW, et al. Diagnostic 
performance of ATA, BTA and TIRADS so-
nographic patterns in the prediction of malig-
nancy in histologically proven thyroid nodules. 
Singapore Med J. 2018;59(11):578–583.  

12. Wu HH-J, Jones JN, Osman J. Fine-needle 
aspiration cytology of the thyroid: Ten years’ 
experience in a community teaching hospital. 
DiagnCytopathol 2006;34(2):93–96.  

13. Mazzaferri EL. Management of low-risk dif-
ferentiated thyroid cancer. Endocr Pract 2007; 
13(5):498–512.  

14. Schenke S, Rink T, Zimny M. TIRADS for 
sonographic assessment of hypofunctioning 
and indifferent thyroid nodules. Nuklearme-
dizin 2015;54(3):144–150.  

15. Vargas-Uricoechea H, Meza-Cabrera I, Herre-
ra-Chaparro J. Concordance between the TI-
RADS ultrasound criteria and the BETHESDA 
cytology criteria on the nontoxic thyroid nod-
ule. Thyroid Res 2017;10(1):1–9.  

16. Alam T, Khattak YJ, Beg M, Raouf A, 
Azeemuddin M, Khan AA. Diagnostic accura-
cy of ultrasonography in differentiating benign 
and malignant thyroid nodules using fine nee-
dle aspiration cytology as the reference stand-

ard. Asian Pac J Cancer Prev. 2014 Jan; 
15(22):10039–43. 

17. Popli MB, Rastogi A, Bhalla P, Solanki Y. 
Utility of gray-scale ultrasound to differentiate 
benign from malignant thyroid nodules. Indian 
J Radiol Imaging. 2012 Jan; 22(1):63–8. 

18. Hatada T, Okada K, Ishii H, Ichii S, Utsuno-
miya J. Evaluation of ultrasound-guided fine-
needle aspiration biopsy for thyroid nodules. 
Am J Surg. 1998 Feb; 175(2):133- 6. 

19. Ram N, Hafeez S, Qamar S, Hussain S Z, As-
ghar A, Anwar Z, Islam N. Diagnostic validity 
of ultrasonography in thyroid nodules. J Pak 
Med Asso 2015Aug;65(8) :875-878. 

20. Brkljacić B, CukV, Tomić-BrzacH, Bence- 
ZigmanZ, Delić-Brkljacić D, Drinković. Ultra-
sonic evaluation of benign and malignant nod-
ules in echographicallymultinodular thyroids. J 
Clin Ultrasound. 1994;22(2):71–6. 

21. Koike E, Noguchi S, Yamashita H, Murakami 
T, Ohshima A, Kawamoto H, Yamashita H. 
Ultrasonographic characteristics of thyroid 
nodules: prediction of malignancy. ArchSurg. 
2001Mar;136(3):334-7. 

22. Moon WJ, Jung SL, Lee JH, et al. Benign and 
malignant thyroid nodules: Ultrasound differ-
entiation-multicenter retrospective study. Ra-
diology. 2008;247(3):762-70. 

23. Mamere AE, Melo AFD, Rezeck LA, Lima 
AMD, Feltrin LT, Porto FE, Fava RML, et al. 
Evaluation of ultrasonographic features of thy-
roid nodules for prediction of malignancy. Eu-
ropean Society of Radiology Conference pa-
per2011. 

24. Bhuyar SA, Rathod VN, Dahake TM. Solitary 
thyroid nodule: efficacy of ultrasonography, 
histopthology and FNAC in diagnosing malig-
nancy and various surgical modalities in man-
agement. International Journal of Contempo-
rary Medical Research 2017;4(7):1555-1558. 

25. Jena A, Patnayak R, Prakash J, Sachan A, 
Suresh V, Lakshmi AY. Malignancy in solitary 
thyroid nodule: A clinicoradiopathological 
evaluation. Indian J Endocrinol Metab. 2015; 
19(4): 498-503. 

26. Iannuccilli JD, Cronan JJ, Monchik JM. Risk 
of malignancy of thyroid nodules as assessed 
by sonographic criteria: The need for biopsy. J 
Ultrasound Med. 2004 Nov; 23(11):1455–64. 

27. Kovacevic DO, Skurla MS. Sonographic diag-
nosis of thyroid nodules: correlation with the 
results of sonographically guided fine needle 
aspiration biopsy. J Clin Ultrasound. 2007Feb; 
35(2):63–67. 

28. Ozel A, Erturk SM, Ercan A, Yılmaz B, Basak 
T, Cantisani V, Basak M, Karpat Z. The diag-
nostic efficiency of ultrasound in characteriza-
tion for thyroid nodules: how many criteria are 
required to predict malignancy? Medical Ultra-
sonography 2012; 14(1):24-8. 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN:2820-2643 

Kumari et al.                                           International Journal of Pharmaceutical and Clinical Research 

480 

29. Sanaullah, Anwar J, Soomro JA. Accuracy of a 
new sonographic classification system in dif-
ferentiating benign from malignant solid thy-

roid nodules. Pak Armed Forces Med J. 2017; 
67(3):401-06.

 


