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Technology

Elastography is a non-invasive dynamic ultrasound technique 

that can assess the elastic properties of tissues. It’s based upon 

the principle that, under compression by external force, the softer 

parts of tissues deform easier than the harder parts.(6,7,8)

The strain images of soft and hard tissue are used to detect or 

classify different lesions. For example a tumor or a suspicious 

cancerous lesion is normally 5-28 times stiffer than the back-

ground of normal soft tissue. When a mechanical compression 

or vibration is applied, the tumor deforms less than the 

surrounding tissue. i.e. the strain in the tumor is less than the 

surrounding tissue.

This technique allows compression of the target tissue with the 

scanner probe and estimates the strain before and after tissue 

distortion, caused by this external force, showing the spatial 

distribution of tissue elasticity properties in a region of interest. 

The strain estimation is fi ltered and scaled to provide a smooth 

presentation when displayed, visualizing a chromatic map 

superimposed the eco image; this fi nal result is able to deliver 

a tissues and lesions characterization.

During this case study, Eco examinations and Elastosonography 

evaluation have been performed by a GE LOGIQ P6 Premium 

employing a Matrix linear probe with frequency bandwidth 

from 6 to 15 MHz. The strain estimation and distribution 

is displayed by using a chromatic scale assigned from red(soft) 

to blue(hard/stiff) superimposed to B-Mode in a selected ROI. 

(this colour-scale can be changed as well). Qualitative elasto-

sonography evaluation is based upon different scores as 

reported by Rubaltelli

Introduction

Sonoelastography is a new technology that allows for a better morphological evaluation in 
different fi elds. There are reports of sonoelastography clinical benefi ts in breast evaluation, 
but to our knowledge there are no clinical reports of different applications using 
sonoelastography in thyroid nodule evaluation. This paper will discuss the potential value of 
sonoelasto-graphy for the better characterization of thyroid nodules and present a series of 
cases demonstrating its clinical benefi ts.

score 1: Elasticity over the entire nodule;

score 2: Mainly elastic nodule with some anelastic areas;

score 3: Presence of wide and anelastic areas or 

peripherally (a), or centrally (b) located;

score 4: Completely anelastic nodule eventually with 

surrounding shadowing.



Case presentation

This case presentation includes four cases admitted to our 

Hospital (Policlinico Umberto I, University Sapienza, Rome) 

for thyroidectomy.

Fig. 1a Fig. 1c

Fig. 1b Fig. 1d

The fi rst patient is a 27 year-old-female patient who was 

admitted to the Department of Surgery because of a 7 mm 

thyroid nodule which at FNAC was characterized as Thyr 3.

Baseline sonography shows a not-well marginated, iso-

hypoechoic lesion (Fig.1a), with Pattern II at color (Fig.1b) 

and Power-doppler (Fig.1c) evaluation. At Sonoelastography

evaluation, the lesion presents a score 2 thus suggesting 

the benignity of the lesion. (Fig. 1d)

At fi nal histology the lesion was consistent with follicular 

hyperplasia.



The second one presents a small ( 5 mm) nodule, which is iso-

hypoechoecoic (Fig.2a), with calcifi ed peripheral margins. 

The lesion shows Pattern III at color-Doppler evaluation (Fig. 2b). 

After sonoelastography this lesion shows score 4, thus suggest-

ing the malignancy (Fig. 2c). Histology confi rms that the lesion 

is a follicular carcinoma.

Fig. 2a
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The fourth one is a young female patient of 26 year-old 

submitted to our observation because of a 3.6 cm isoechoic 

lesion with large hypoechoic areas, characterized by well-

marginated, hypoechoic halo (Figt.4a).

The lesion shows Pattern III at color-Doppler (Fig. 4b). 

After sonoelastography this lesion shows score 2 (Fig.4c). 

Histology shows that the lesion is follicular hyperplasia.

The third patient is a 45 year old man presenting a Hashimoto 

thiroidytis with a nodule, measuring 1.4 cm, characterized by 

mild hypoechonigicity and hypoechoic halo (Fig. 3a). At Power 

Doppler evaluation it shows peripheral and internal color-fl ow 

signals (Pattern III) (Fig. 3b). At sonoelastography the lesion 

shows score 3. (Fig. 3c).

Histology shows that the nodule was a follicular adenoma.
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Discussion

Thyroid nodules are rather common since it has been estimated 

that about 4% of the general population has a palpable 

thyroid nodule, and over 50% has a small nodule detectable 

at ultrasound.2 6 However, only less than 5% of palpable thyroid 

nodules are malignant, in spite of the reported increasing 

incidence.3 7 

Conventional ultrasound (US) provides information regarding 

characteristics associated with malignant nature of thyroid 

nodules, such as echogenicity, margins, presence of 

microcalcifi cations, and vascular fl ow. However, none of the 

ultrasonographic features has both high sensitivity and 

specifi city.1,2,3,4,5 

Up till now, therefore, FNAC (fi ne needle aspiration cytology) 

is still considered the gold standard for thyroid nodules 

characterization. Recently sonoelastography, which is a more 

sophisticated method of imaging, gained a prominent role in 

diagnosis. 

Measuring the amount of distortion of the US beam occurring 

when a tissue is subjected to external pressure, sonoelastogra-

phy provides information on the elastic properties of the tissue, 

which rely on the composition and structural organization of 

macromolecules. Applying the Elastosonographic score grade 

classifi cation, we evaluated different thyroid lesions and 

compared against histological results. 

These case series shows that sonoelastography is a feasible 

tool which increases the accuracy in the characterization of 

thyroid nodules.  

The possible advantages of this technique are: 
High frame rates; no high acoustic energy; easy to understand; 

relatively easy to train. 

The disadvantages to be addressed are: 
User dependence; it is not a quantitative tool but it offers 

qualitative evaluation 

In conclusion, the results of the present study suggest that 

sonoelastographyis a valuable tool in the characterization 

of thyroid nodules and it seems to be effective to reduce the 

number of FNAC. 

These fi ndings as well as those of previous studies support its 

use to better select patients who are candidates for surgery.  
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