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Abstract: Background: Ultrasound is the modality of choice for evaluation of thyroid nodules. Elastography plays a complimentary 

role in characterizing the thyroid nodules. Objectives: This study is undertaken to evaluate the role of Elastography in evaluation and 

characterization of the thyroid nodules. Materials and methods: Fifty cases of thyroid nodules who underwent ultrasound evaluation 

during March 2016 to march 2017 were included in the study. Elastography was performed during the same sitting. Ultrasound guided 

FNAC was performed for cytological correlation. Results: Out of the 50 patients 80% were females and 20% were males. Forty two cases 

were benign on FNAC and 35 of these were seen in females. Eight cases were malignant nodules. Out of the eight cases which were 

diagnosed as malignant, marked hypo-echogenicity, micro-calcification, intrinsic vascularity and elastography features were found to be 

useful in differentiating benign from malignant lesions.  The sensitivity and specificity of elastography (strain ratio) was 62% and 93% 

respectively. The p value was highly significant (p<0.010). Conclusions: Ultrasound and elastography are very useful tools in evaluation 

and characterization of thyroid nodules. Ultrasonography guides the suspicious nodule to be biopsied and thus helps in avoiding 

unnecessary biopsies. 
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1. Introduction 
 

Thyroid nodules are commonly detected in clinical practice. 

Being a superficial organ, it is amenable for detailed 

sonographic evaluation. High resolution ultrasonography is a 

sensitive imaging test for the detection and characterization 

of thyroid nodules [1]. Sonography is an economical, easily 

accessible and repeatable imaging tool for the evaluation of 

thyroid gland [2]. Unlike nuclear medicine, it has got the 

advantage of not subjecting the patient to ionizing radiation. 

Sonography also helps as a guidance tool to biopsy the 

suspicious lesions [3].  

 

Sonoelastography is a non invasive technique for imaging 

the stiffness / elasticity of the tissues by measuring the 

deformation of the tissue in response to applied pressure [4]. 

It is almost like virtual palpation of the lesions. It quantifies 

the hardness of a thyroid lesion in relation to the surrounding 

tissues and thus helps in differentiating benign from 

malignant lesions. The stiffness of the nodule is dependent 

on its cellularity.  The hardness can be color coded and 

visually depicted. The strain ratio quantitatively assesses the 

stiffness of the nodule. The ultrasonography features along 

with elastography help in characterization of thyroid nodules 

[4]. The role of elastography is not only limited to confirm 

the malignant nodules but also to detect those occult nodules 

which may harbor malignancy [5,6].  

 

2. Materials and Methods 
 

This cross sectional study was performed in the department 

of radiodiagnosis, JSS Medical college, Mysore from March 

2016 to March 2017. Fifty cases of thyroid nodules 

diagnosed on ultrasonography were included in the study. 

Informed consent was obtained in proper format. Clearance 

from ethical committee of the institute was obtained. These 

patients underwent gray scale sonography, color doppler 

study, sono elastography and guided FNAC using Philips 

IU22 ultrasound scanner.  

 

Inclusion Criteria:  

Patients with thyroid nodules on clinical examination. 

Patients with thyroid hormone abnormalities with nodules 

on sonography.  

 

Exclusion criteria: 

1) Lesions with more than 50% cystic degeneration. 

2) Lesions less than 10mm in size. 

3) Lesions very close to neck vessels.  

 

Technique: 

The patient was placed in Rose position with pillow under 

the shoulder. Gray scale thyroid gland evaluation was 

performed using linear transducer of frequency 10-12 MHz.  

 

Sonoelastography was performed using the same transducer. 

The amount of pressure applied was just sufficient to 

compress the nodule. When the pressure indicator moved 

above 50% of the scale provided, elastography series was 

obtained. Strain ratio of >2.5 was considered as malignant. 

The other features of malignancy were calcifications, 

marked hypoechogenicity, incomplete peripheral halo and 

cervical lymphadenopathy. The nodes with round shape, loss 

of hilum and size >10mm were considered as metastatic [7].  

 

FNAC of the nodules was performed under sonographic 

guidance, using a 23G needle. Cytological results were 

reported according to the Bethesda classification. It included 

the following categories:  

1. Non diagnostic or unsatisfactory,  

2. Benign,  

3. Atypical cells of uncertain significance,  

4. Suspicious of follicular neoplasm, 

 5. Malignant.  
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3. Results 
 

Age & Sex distribution: 

The age group of our study population ranged from 20-

75years. Most of the patients in this age group were between 

35-50 years (55%).  

 

Fifty patients were evaluated in the present study. Out of the 

50 patients, 40 were females (80%) and 10 were males 

(20%). Forty two cases were benign on FNAC and 35 of 

these were seen in females. The incidence of benign nodules 

in male patients was 17%. Eight cases in our study were 

malignant nodules, out of which 5 were found in males 

(63%) and 3 in females (38%).   

 

Echogenicity: 

Fifty percent of the cases (25 cases) showed echogenic 

nodules, 30% (15 patients) had hypoechoic nodules and 10% 

(5 patients) had mixed echogenic nodules. Out of the eight 

cases which were diagnosed as malignant nodules, 88% (7 

cases) were markedly hypoechoic. There was no 

hyperechoic nodule with malignancy in our study. In 

nodules of mixed echogenicity, one patient had malignancy.  

 

Calcification: 

Out of the 50 cases, fifteen showed calcification (30%). Out 

of them, 10 cases (67%) showed macrocalcification and 5 

(23%) showed microcalcification. All the cases with 

macrocalcification were found to be benign in our study. 

Among the 5 cases with microcalcification, 3 cases (60%) 

were malignant and the rest were benign.  

 

Vascularity:  

Out of the 50 cases, 35 cases (70%) showed peripheral 

vascularity. Both peripheral and intrinsic vascularity was 

seen in 15 (30%). All the nodules with peripheral vascularity 

were found to be benign on FNAC (100%). Among the 

nodules with intrinsic vascularity, 5 cases (33%) were 

malignant and the rest were benign.  

 

 

 
Figure 1: Benign nodule with peripheral vascularity. 
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Figure 2: Malignant nodule with intrinsic vascularity 

 

Elastography: 

Out of the 50 cases, 8 cases were found to be suspicious of 

malignancy on strain ratio. Out of this, 5 were (63%) 

confirmed as malignant on FNAC.  The sensitivity and 

specificity of elastography (strain ratio)   was 62% and 93% 

respectively. The p value was highly significant (p<0.010).  

 

 
Figure 3: Hyperechoic nodule with grade I elastography (train ratio of 1.23) features - Benign. 
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Figure 4: Ill-defined nodule in right lobe thyroid with strain ratio of 3.74 –  Malignant 

 

 
Figure 5: Thyroid nodule with grade III elastography features which turned out to be malignant on FNAC 

 

4. Discussion 
 

Thyroid nodules are common in routine radiology practice. 

Characterization of these nodules is possible using thyroid 

ultrasonography, color doppler study, elastography and 

FNAC. The nodules which are to be biopsied are suggested 

by suspicious features on sonography. FNAC was 

considered as the diagnostic standard in our study.  

 

The age group of our study population ranged from 20-

75years. Most of the patients in this age group were between 

35-50 years (55%). Fifty cases of thyroid nodules were 

studied. Out of the 50 cases, 8 cases showed malignant 

nodules (16%) and the rest were benign nodules. All the 

patients with malignant nodules were above 40 years of age. 

Out of the 8 malignant cases, 5 nodules (63%) were found in 

males and 3 (38%) were found in females.  

 

Conversely, of the 42 benign cases, 35 (83%) were found in 

females and the rest 17% were found in males. Thus, in our 

study, majority of malignant nodules were found in males 

and benign nodules were found in females. This is in 

accordance with the study of Tuttle et al [8]. The 

hypoechogenicity was decided in our study by comparing 

the echogenicity of the nodule with the echogenicity of the 

strap muscles. This is in accordance with the study of Park et 

al [9].  
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In our study, 25 cases (50%) showed echogenic nodules, 15 

patients (30%) had hypoechoic nodules and 5 cases ( 10%) 

had mixed echogenic nodules. Out of the eight cases which 

were diagnosed as malignant nodules, 88% (7 cases) were 

markedly hypoechoic. This is in accordance with the study 

of Won Jin Moon et al, according to which hyperechoic 

nodules are usually benign [10]. Most of the markedly 

hypoechoic nodules turned out to be malignant in a study 

conducted by Kim et al [11]. In our study also, all the 

malignant nodules were markedly hypoechoic. There was no 

echogenic malignant nodule encountered in our study.  

 

Out of 50 cases, fifteen showed calcification (30%). Out of 

them, 10 cases (67%) showed macrocalcification and 5 

(23%) showed microcalcification. Among the 5 cases with 

microcalcification, 3 cases (60%) were malignant and the 

rest were benign. Microcalcifications represent psammoma 

bodies, which are round, laminar calcific deposits. 

According to Kim et al, microcalcifications are very specific 

for malignancy [11]. In our study also, 60% of the cases 

with microcalcification were malignant.  

 

Out of 50 cases, 35 cases (70%) showed peripheral 

vascularity and both peripheral and intrinsic vascularity was 

seen in 15(30%). All the nodules with peripheral vascularity 

were found to be benign on FNAC (100%). Among the 

nodules with intrinsic vascularity, 5 cases (33%) were 

malignant and the rest were benign. The presence of central 

vascularity in a nodule is a sensitive indicator of malignancy 

than peripheral vascularity according to Frates and chan et al 

[12,13].  

 

Out of the 50 cases, 8 cases were found to be suspicious of 

malignancy on strain ratio. Out of this, 5 were (63%) 

confirmed as malignant on FNAC.  The sensitivity and 

specificity of elastography (strain ratio) was 62% and 93% 

respectively in our study with highly significant p value 

(p<0.010). Chong et al found that strain ratio of higher than 

3.1 is highly suggestive of malignancy [14]. We used strain 

ratio of 2.5 as the cut off. However, some of the malignant 

nodules like papillary carcinoma showed lower elasticity 

and still were malignant [15, 16]. This may require 

evaluation of large number of patients to arrive at a 

conclusion.  

 

5. Conclusion 
 

As multiplicity is common in thyroid nodules, all the 

nodules can not be biopsied or aspirated for histological 

diagnosis. Hence, a method of non invasive characterization 

of the thyroid nodules into benign and malignant categories 

is required.  Ultrasonography is a cost effective and versatile 

modality to evaluate the thyroid nodules. Marked 

hypoechoigenicity, intrinsic vascularity and 

microcalcifications favour malignancy. Sonoelastography 

helps in characterization of the nodules by using the strain 

ratio. It has high sensitivity and specificity comparable to 

FNAC.  
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