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Purpose

The correlation between a nodule stiffness and malignancy has been found by clinical
palpation and demonstrated in

in vitro studies. Ultrasound Elastography (USE) is able to provide stiffness informations
and is used since 2005 in thyroid nodule examination. The first studies indicated clearly
that USE can significantly improve ultrasound (US) diagnostic value for the identification
of malignant thyroid nodules. They concerned static (or strain) elastography but the
clinical routine use is suffering from limitations. Quantification might be able to reduce
inter and intra observer variability.

ShearWave elastography (SWE) is becoming available and provides true quantitative
measurement of stiffness with reduced variability between operators. The purpose of our
study was to evaluate SWE in routine clinical practice.

SWE provides results in a color box and Region-of-Interest (ROI) can be positioned over
the normal thyroid parenchyma and the nodule to measure the stiffness of each tissue.
The mean stiffness, min, max and standard deviation (sd) values are calculated for each
ROI. The ratio between the two ROI is automatically calculated.

Images for this section:

Fig. 1: SWE in Benign Nodule and Papillary Cancer.
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Methods and Materials

Methods and patients: 195 patients were referred for thyroid US. In this population, 157
patients were presenting with one or more thyroid nodules. A total of 161 thyroid nodules
were studied using conventional US examination (MyLab Gold, Easote, Genova. Italy)
and SWE elastography (Aixplorer, Supersonic Imagine, Aix-en-Provence, France) with a
high frequency linear transducer. Nodule stiffness and ratio were calculated. Cytological
correlations were obtained in all cases using fine needle aspiration (FNAB). In addition,
histological confirmation of cancer was obtained in case of suspicious cytological findings.
Exclusion measurement criteria included the incomplete signal detection within the
ROI, reduced field of view yielding to impossible simultaneous measurement of normal
parenchyma and nodule, artifacts due to excessive pressure.

Results

Results: SWE measurements from 32 nodules were
finally excluded during the review process,
corresponding to the learning curve. Statistical
calculations were performed from the 129 nodules
included.

The stiffness of the embedding tissue was not
significantly different between all the categories.

Cancers exhibited a significant increased stiffness
(114 ± 61 kPa) compared to normal parenchyma
(31 ± 12 kPa) and other nodules (34 ± 17 kPa).
The ratio between cancers and parenchyma was significantly higher (p<0.001).

Images for this section:
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Fig. 1: SWE data for each cytological group
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Fig. 2: Mean stiffness in nodules and embedding tissues

Fig. 3: Stiffness ratio between cancers and benign nodules
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Conclusion

Conclusion: ShearWave Elastography can provide additional information to the clinician
to diagnose thyroid malignancy, and direct FNAB to the most suspicious lesions. It
is an easy and promising imaging technique for characterization of thyroid nodules.
Multicentric study remains necessary to confirm these data.
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