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Abstract 

Aim: To determine parenchymal thyroid diseases using Ultrasonography (USG) in adult 

patients. 

Methodology: This study was conducted in the department of Radio-diagnosis, Maharishi 

Markandeshwar University, Solan. It comprised of 75 adult patients age ranged 21-70 years 

of age. All patients were well informed regarding the study and their consent was obtained. 

Particulars such as name, age, gender was recorded in case history proforma. A thorough 

clinical examination was performed in all patients. Patients were divided into five groups 

such as group I (normal); group II had first detected, early untreated Hashimoto disease (EH); 

group III comprised of chronic Hashimoto patients that are under treatment and/or follow up 

(H); group IV had multinodular parenchymal hyperplasia (M)and group V had nodular 

hyperplasia with Hashimoto (HM). All examinations were performed with the patient in a 

supine position with the neck hyperextended. We calculated the thyroid volume with an 

automated formula (length £ width £ depth £ 0.52). We categorized the thyroid gland 

echogenicity as hypoechoic, isoechoic or hyperechoic relative to the cricoid cartilage. We 

evaluated the parenchyma for the presence of nodules, as well as the visibility of tiny 

echogenic reticulations. 

Results: Out of 75 cases, 35 (46.7%) were males and 40 (53.3%) were females. Each group 

included 15 patients each. Mean RI in group I was 0.53, in group II was 0.54, in group III was 

0.40, in group IV was 0.49 and in group V was 0.51. Mean AT in group I was 26.0, in group 

II was 25.5, in group III was 71.1, in group IV was 46.6 and in group V was 44.8. Mean 

SWV in group I was 1.57, in group II was 1.69, in group III was 1.14, in group IV was 1.47 

and in group V was 1.60. The difference was significant (P< 0.05). 

Conclusion: Real-time ultrasonography can be helpful for accurately diagnosing TD and 

ultrasound finding of two or more TD features has good diagnostic accuracy. 
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Introduction 

Thyroid diseases are the most common endocrine disorders seen in all age groups. They 

havegreat impact on patients’ health 
[1]

. It includes diffuse and nodular types 
[2]

. Diffuse 

thyroid disease (DTD) is a primary cause of thyroid dysfunction and early detection of 

subclinical DTD can be helpful in the appropriate management of thyroid dysfunction 
[3]

. 

Most of diseases are benign and often necessitate life-long treatment and monitoring 
[4]

. 

Hyperthyroidism, Hypothyroidism, Subclinical hypothyroidism, Congenital hypothyroidism, 

Grave’s disease, Thyrotoxic nodule, thyroiditis, Hashimoto’s thyroiditis and Thyroid cancer 

etc. are commonly occurring thyroid diseases. The common symptoms are weight loss, 

nervousness, dyspnea, palpitation, increased sweating, fatigue, tachycardia, eye complaints, 

weakness, increased appetite, vomiting, swelling of legs, chest pain etc. 
[5]

. 
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Differential diagnosis in advanced stages of diffuse and nodular thyroid parenchymal diseases 

is quite difficult with gray-scale ultrasonography because findings are usually very similar to 

each other. Also, nodular changes in Multinodular (M) form and a chronic autoimmune 

disease Hashimoto (H) could be seen together in clinical practice 
[6]

. Moreover, chronic 

autoimmune disease may show different radiologic characteristics depending on its stage: for 

early-stage disease (Early Hashimoto, EH) ultrasonography is done at the beginning, and for 

chronic-stage disease (Chronic Hashimoto, H) ultrasonography is done when the patient is 

under a medical treatment. Different pathologic stages during progression of the disease are 

hard to differentiate from each other with the conventional ultrasound (US) 
[7, 8]

. 

Ultrasonography (USG) is routinely performed procedure in patients with thyroid diseases. It 

is considered potent diagnostic tool. It is safe, cheap, time saving and has high sensitivity and 

specificity for thyroid lesion characterization. It can characterize most of thyroid lesions and 

detect small sized nodules less than 3 mm 
[9]

. Chronic autoimmune disease can present 

different radiologic characteristics based on its stage: for early stage disease (Early 

Hashimoto, EH) ultrasonography is performed at the beginning, and for chronic stage disease 

(Chronic Hashimoto, CH) ultrasonography is done when the patient is under a medical 

treatment. Thus conventional ultrasound may not be able to differentiate thyroid diseases at 

different pathologic stages. In such cases, quantitative spectral Doppler parameters, resistivity 

index (RI), acceleration time (AT) and quantitative elastography such as shear wave velocity 

(SWV) may be helpful 
[10]

. 

 

Materials and Methods 

This study was conducted in the department of Radio-diagnosis, Maharishi Markandeshwar 

University, Solan. It comprised of 75 adult patients age ranged 21-70 years of age. All 

patients were well informed regarding the study and their consent was obtained.  Particulars 

such as name, age, gender was recorded in case history proforma. 

 

Methodology 

A thorough clinical examination was performed in all patients. Patients were divided into five 

groups such as group I (normal); group II had first detected, early untreated Hashimoto 

disease (EH); group III comprised of chronic Hashimoto patients that are under treatment 

and/or follow up (H); group IV had multinodular parenchymal hyperplasia (M) and group V 

had nodular hyperplasia with Hashimoto (HM). 

They underwent spectral Doppler ultrasound and acoustic radiation force impulse using 

Siemens ACUSON S2000 machine. Quantitative spectral Doppler parameters such as 

resistivity index (RI), acceleration time (AT) and quantitative elastography such as shear 

wave velocity (SWV) was recorded. Results were subjected to statistical analysis for correct 

inference. 
 

 
 

All examinations were performed with the patient in a supine position with the neck 

hyperextended. We calculated the thyroid volumes with an automated formula (length £ 

width £ depth £ 0.52). We categorized the thyroid gland echogenicity as hypoechoic, 

isoechoic orhyperechoic relative to the cricoid cartilage. We evaluated the parenchyma for 

the presence of nodules, as well as the visibility of tiny echogenic reticulations. 

 

Results 

Out of 75 cases, 35 (46.7%) were males and 40 (53.3%) were females. Each group included 

15 patients each. 
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Table 1: Distribution of patients in 5 groups according to disease 
 

Groups Group I Group II Group III Group IV Group V 

Diseases Normal EH H M HM 

Number 15 15 15 15 15 

Male 7 6 7 7 8 

Female 8 9 8 8 7 

 

Mean RI in group I was 0.53, in group II was 0.54, in group III was 0.40, in group IV was 

0.49 and in group V was 0.51. Mean AT in group I was 26.0, in group II was 25.5, in group 

III was 71.1, in group IV was 46.6 and in group V was 44.8. Mean SWV in group I was 1.57, 

in group II was 1.69, in group III was 1.14, in group IV was 1.47 and in group V was 1.60. 

The difference was significant (P< 0.05). 

 
Table 2: Assessment of spectral Doppler parameters in all the groups 

 

Parameters Group I Group II Group III Group IV Group V P value 

RI (Resistivity index) 0.53 0.54 0.40 0.49 0.51 0.016 

AT (Acceleration time) 26.0 25.5 71.1 46.6 44.8 0.002 

SWV (Shear wave velocity) 1.57 1.69 1.14 1.47 1.60 0.02 

 

Discussion 

Thyroid diseases (TD), as a less common pediatric health problem, constitutes 10% to 15% of 

the CH etiologies that affect the neurologic development, growth curve and cognitive 

capacity in early childhood 
[11]

. Thyroid US is the initial imaging modality in patients with a 

thyroid function disorder. A qualitative description of markedly heterogeneous and enlarged 

thyroid glands with hypo or isoechogenicity, as well as pronounced hypervascularity 

mimicking a thyroid inferno pattern seen in Graves’ disease, have been reported for TD 
[11]

. 

Several studies have evaluated TD by means of a thyroid US classification system consisting 

of four categories based on the number of positive US findings of TD 
[12-14]

. According to the 

results of these studies, thyroid US with specifically defined US classifications had good 

accuracy in the diagnosis of TD. One investigator compared real-time and static US 

diagnoses for incidental TD 
[12]

. 

According to the results of that single-center study, both methods may be helpful for the 

detection of TD, although real-time US is superior to static US for detecting incidental TD 
[12]

.In a 2014 study 
[15]

, several investigators analyzed the diagnostic role of conventional US 

and shear-wave elastography in the evaluation of TD. Those investigators contended that 

conventional US did not have reliable diagnostic accuracy or adequate inter-observer 

agreement among three experienced radiologists. 

Thyroid USG is used for the measurement of parenchymal volume, assessing vascular 

characteristic of gland, screening and differentiation of the nodules 
[16]

. After the technologic  

developments about the transducers and high resolution screens, gray scale and Doppler 

examinations became easier 
[17]

. Additionally, SWV expensed the scope of elastography and 

enabled the quantitative examination of the nodules and the thyroid parenchyma with the 

helpof hardware and software. Besides thyroid nodule evaluations, many works reported 

value of elastography to detect changes of thyroid parenchyma in diseases that affects thyroid 

parenchyma including HT 
[18]

.  

Mean RI in group I was 0.53, in group II was 0.54, in group III was 0.40, in group IV was 

0.49 and in group V was 0.51. Mean AT in group I was 26.0, in group II was 25.5, in group 

III was 71.1, in group IV was 46.6 and in group V was 44.8. Mean SWV in group I was 1.57, 

in group II was 1.69, in group III was 1.14, in group IV was 1.47 and in group V was 1.60. 

Popoveniuc G, et al.
[19]

 in their study assessed of thyroid diseases by ultrasound in 167 

patients. The study groups were classified into 9 groups. Authors found that thyroid USG has 

great role in assessment of thyroid disease and in their follow up. 
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Conclusion 

From this study, it can be said that resistivity index (RI), acceleration time (AT) and shear 

wave velocity together are reliable for differential diagnosis of parenchymal thyroid diseases. 

Real-time ultrasonography can be helpful for accurately diagnosing TD and ultrasound 

finding of two or more TD features has good diagnostic accuracy. 

 

References 

1. SurksMI,ChopreIJ,MariashCN,NicoloffJT,SolomonDH.American Thyroid Association 

guidelines for use of laboratory tests in thyroid disorders. JAMA. 1990;263:1529-1561. 

2. Sheth S. Role of ultrasonography in thyroid disease. Otolaryngol Clin. North Am. 

2010;43:239-255. 

3. Rosário PW, Bessa B, Valadão MM, Purisch S. Natural history of mild subclinical 

hypothyroidism: prognostic value of ultrasound. Thyroid. 2009;19:9-12. 

4. BagchiN,BrownTR,ParishRF.Thyroid dysfunction in adults over age 55 years. Arch 

Intern Med. 1990;150:785-787. 

5. SarkisLM,NorlenO,AnissA,WatsonN,DelbridgeLW,SidhuSB. The Australian experience 

with the Bethesda classification system for thyroid fine needle aspiration biopsies. 

Pathology. 2014;46:592-595. 

6. Liang XN, Guo RJ, Li S, Zheng ZM, Liang HD. Binary logistic regression analysis of 

solid thyroid nodules imaged by high-frequency ultrasonography, acoustic radiation force 

impulse and contrast-enhanced ultrasonography. Eur. Rev Med Pharmacol. 

Sci.2014;18:3601-10. 

7. Russ G, Leboulleux S, Leenhardt L, Hegedüs L. Thyroid incidentalomas: Epidemiology, 

risk stratification with ultrasound workup. Eur. Thyroid J. 2014;3:154-63. 

8. Nam-Goong IS, Kim HY, Gong G, Lee HK, Hong SJ, Kim WB, et al. Ultrasonography-

guided fine-needle aspiration of thyroid incidentaloma: Correlation with pathological 

findings. Clin. Endocrinol. 2004;60:21-8. 

9. Bu Yun Ma, ShyamSundarParajuly, ShuXue Ying, Peng Yu Lan. Application of shear 

wave elastography in fine needle aspiration biopsy for thyroid nodule. J Pak Med Assoc. 

2014; 64:954-961. 

10. Bao-Xian Liu, Xiao-Yan Xie, Jin-Yu Liang, Yan-Ling Zheng,Guang-Liang Huang, Lu-

Yao Zhou. Shear wave elastography versus real time elastography on evaluation thyroid 

nodules: A preliminary study. Eur. J Radiol. 2014;83:1135-1178. 

11. Voss E, Stierkorb E, Pohlenz J, Hermanns P, Staatz G, Rohrer T, Hammersen G. 

Ultrasound findings in congenital hypothyroidism due to dyshormonogenesis. Ultraschall 

in Med., 2013, 34. 

12. Kim DW. A comparative study of real-time and static ultrasonography diagnoses for the 

incidental detection of diffuse thyroid disease. Endocr. Pract. 2015;21:910-916. 

13. Kim DW, Eun CK, In HS, Kim MH, Jung SJ, Bae SK. Sonographic differentiation of 

asymptomatic diffuse thyroid disease from normal thyroid: a prospective study. AJNR. 

2010;31:1956-1960. 

14. Kim DW, Jung SJ, Ha TK, Park HK, Kang T. Comparative study of ultrasound and 

computed tomography for incidentally detecting diffuse thyroid disease. Ultrasound Med 

Biol. 2014;40:1778-1784. 

15. JH, et al. Diagnostic role of conventional ultrasonography and shear wave elastography in 

asymptomatic patients with diffuse thyroid disease: initial experience with 57 patients. 

Yonsei Med J. 2014;55:247-253. 

16. EwelinaSzczepanek-Parulska, KosmaWoliński, Adam Stangierski, EdytaGurgul, 

MaciejBiczysko, PrzemysławMajewski. Comparison of Diagnostic Value of 

Conventional Ultrasonography and Shear Wave Elastography in the Prediction of Thyroid 

Lesions Malignancy. PLoS One, 2013, 8. 

17. BulentColakoglu, DuzgunYildirim, DenizAlis, GokhanUcar, CesurSamanci, 



European Journal of Molecular & Clinical Medicine 

Volume 09,Issue 01,2022 ISSN2515-8260 

 
 
 
 
 

1096 
 

FethiEmreUstabasioglu. Elastography in Distinguishing Benign from Malignant Thyroid 

Nodules. J Clin. Imaging Sci. 2016;6:51-56. 

18. Angela CeperoCalvete, Dios BernáMestreJ,Jose Manuel Rodriguez Gonzalez, Elena Sáez 

Martinez, BegoñaTorregrosaSala, Antonio Rios Zambudio. Acoustic Radiation Force 

Impulse Imaging for Evaluation of the Thyroid Gland. J Ultrasound Med. 2014;33:1031-

1040. 

19. Sehgal.P, Kumar.B, Sharma.M, Salameh A.A, Kumar.S, Asha.P (2022), Role of IoT In 

Transformation Of Marketing: A Quantitative Study Of Opportunities and Challenges, 

Webology, Vol. 18, no.3, pp 1-11 

20. Kumar, S. (2020). Relevance of Buddhist Philosophy in Modern Management Theory. 

Psychology and Education, Vol. 58, no.2, pp. 2104–2111. 
21. Roy, V., Shukla, P. K., Gupta, A. K., Goel, V., Shukla, P. K., & Shukla, S. (2021). Taxonomy on 

EEG Artifacts Removal Methods, Issues, and Healthcare Applications. Journal of Organizational 

and End User Computing (JOEUC), 33(1), 19-46. http://doi.org/10.4018/JOEUC.2021010102 

22. Shukla Prashant Kumar, Sandhu Jasminder Kaur, Ahirwar Anamika, Ghai Deepika, 
MaheshwaryPriti, Shukla Piyush Kumar (2021). Multiobjective Genetic Algorithm and 

Convolutional Neural Network Based COVID-19 Identification in Chest X-Ray Images, 

Mathematical Problems in Engineering, vol. 2021, Article ID 7804540, 9 pages. 
https://doi.org/10.1155/2021/7804540 

23. GeaninaPopoveniuc, Jacqueline Jonklaas. Thyroid Nodules. Med Clin. North Am. 

2015;96:329-349. 

http://doi.org/10.4018/JOEUC.2021010102
https://doi.org/10.1155/2021/7804540

	1Dr. Aastha Makkar,2Dr.Varsha Gangta,3Dr.Sahil Chawla,4Dr.AnkitaaThakral,
	5Dr. Venus Garg, 6Dr. Pratibha Gupta

