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Measurement of lesion elasticity with transthoracic shear wave ultrasound could be a valuable tool, in
addition to CT and grayscale ultrasound, to differentiate between benign and malignant tissue and to
guide biopsy of peripheral subpleural lung lesions https://bit.ly/36RjoZV
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Ultrasound is a well-established imaging modality that uses high frequency sound waves. The technique
relies on acoustic physical characteristics like reflection, compression, rarefication and impedance to visualise
and characterise different tissue types within the human body. This information may be additional, or even
unique, when compared with other imaging modalities, such as projection radiography, computed
tomography (CT) and magnetic resonance imaging (MRI). Ultrasound has many advantages: it does not
use ionising X-rays, is readily available, is less expensive than CT and MRI, and gives information in
real-time. Unfortunately, the technique is difficult to conduct and therefore operator dependent, has a set of
artefacts that can reduce image quality, has a minimal but potential risk of thermal heating or mechanical
injury to tissue at a microscopic level, especially when high frequencies of ultrasound waves are used, and
cannot evaluate the internal structure of tissues with high acoustical impedance (e.g. air and bone).

In the chest, the bony wall only allows a fragmented intercostal approach to the thoracic cave while the air
in the lung prevents ultrasound waves from progressing deeply, unless a pathological process creates a
sonographic window. Pleural effusion, pulmonary consolidation or atelectasis abutting the chest wall and
mediastinal masses can act as sonographic portals. As a result, compared with a chest radiography and,
especially, with CT, the diagnostic capabilities of ultrasound are limited. However, it is used with success
to evaluate a wide range of peripheral lung parenchymal, mediastinal, pleural and chest wall diseases, and
this is mostly in addition to a chest radiograph or CT examination [1–3] The technique turns out
especially valuable, even as a first step imaging method, for bedside use in the assessment of patients in
emergency and intensive care units, a situation where the use of other imaging modalities like chest
radiographs, CT and MRI may be challenging [4–6]. Ultrasound can also be used to guide diagnostic and
therapeutic invasive procedures in chest wall, pleura, mediastinum and peripheral lung [7]. Doppler
ultrasound can be used to evaluate vascular flow in lesions.
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In this issue of the European Respiratory Journal, KUO et al. [8] used ultrasound elastography to
differentiate between benign and malignant subpleural lung lesions. This is an ultrasound technique that
measures the elasticity of tissues [9]. A dynamic acoustic radiation force generated by the ultrasound
apparatus displaces the analysed tissue and this displacement generates a shear wave parallel with and
perpendicular to the axis of application of the force. The degree of stiffness of the tissue is quantitatively
inferred by measuring how fast the waves reach various lateral positions. Monitoring of tissue stiffness can
be performed in real-time by direct determination of the shear wave velocity or by calculation of Young’s
modulus, which is a numerical constant that describes the elastic properties of a solid matter undergoing
tension or compression in one direction. In addition, quantitative elastograms superimposed on B-mode
images can be generated. The main idea behind elastography is that elasticity of the analysed tissue can
offer information on the health of that particular organ. Ultrasound elastography is a widely adopted tool
for noninvasive detection and staging of liver fibrosis [10, 11]. Other studies have also looked at focal liver
lesions and nodular lesions in breast, thyroid, kidney, prostate and at lymph nodes, and found promising
results for differentiating between benign and malignant disease [12–14]. Also, mediastinal and hilar nodal
metastases have been examined with this technique [15]. Measurement of lesion stiffness turned out to be
helpful in differentiating benign from malignant pleural disease [16–18] and shear wave velocity was found
to be higher in malignant subpleural lung lesions compared to benign lesions. In a recent study,
ultrasound elastography was also used to depict and grade interstitial lung abnormalities [19].

In their study, KUO et al. [8] used transthoracic two-dimensional shear wave ultrasound in a derivation
cohort of 121 patients and a validation cohort of 233 patients with subpleural lung lesions. By comparing
tissue stiffness of the lesions, they were able to differentiate between benign and malignant lesions with an
accuracy of 84.3%. This finding can be very helpful for differentiating between benign and malignant lung
disease. Of course, this approach is only possible when lung lesions are peripheral and abutting the chest
wall and when ultrasound propagation is sufficient. Unacceptable shear wave propagation was a reason for
drop-out in 13.8% of patients in the study of KUO et al. [8]. In this study, quantitative elastograms were also
produced to allow a visual comparison of lung stiffness (and suspicion for malignancy) in different regions
of interest within a lung lesion. A study of regional lung stiffness could be a helpful tool in addition to
grayscale ultrasound, CT and bronchoscopy when tissue proofing is indicated, to guide the biopsy towards
the most suspicious parts of the lesion, especially when it is heterogenic. In this context, it was also shown
that lesions with an air-bronchogram (that is often the result of airspace filling diseases like pneumonia)
when showing high elasticity had more likelihood to be malignant or to have a malignant part. This study
showed only moderate to low accuracy to differentiate between malignancy and tuberculosis, while elasticity
of small cell lung cancer was variable and could be low, mimicking benign disease.

Although more studies with more patients are necessary, measurement of lesion elasticity with
transthoracic shear wave ultrasound could be a valuable tool in addition to CT and grayscale ultrasound,in
order to differentiate between benign and malignant tissue, and to guide biopsy of peripheral subpleural
lung lesions.
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