Elastography in Clinical Use
Elastography

Breast Malignancies

Elastography is a type of sonographic
imaging that measures the stiffness of
tissues. It can be used to “palpate” organs
without being invasive. Clinicians are able
to use elastography to help diagnose
abnormalities, especially in the breast and
1
liver.
Different techniques of elastography
include Strain Elastography (SE) and
Shear Wave Elastography (SWE). SE uses
manual compression or internal
physiological movement and an ultrasound
transducer to measure displacement of
1
tissue. See Image 1. SWE uses vibrations
to displace tissue and an ultrasound
transducer to measure that displacement.
See Image 2.2 Elasticity is measured in
kPa. See Image 3.3

Mammography is the most often exam
used for early detection of breast cancer,
but is limited by tissue densities hiding
possible abnormalities. There is a high
number of false negatives in the diagnosis
of breast cancer due to both opacities in
6
the breast tissue and radiologist error.
Once an abnormality is detected, however,
a breast ultrasound exam is performed.
While B-mode ultrasound detects lesions
well, it is not as effective at evaluating the
lesions. Elastography is able to evaluate
the elasticity of the breast tissue, and can
aid the B-mode ultrasound technique by
7
8
improving specificity. See Image 4.

Image 1: Strain elastography uses manual

Image 2: Shear wave imaging uses

compression to cause tissue displacement that
the ultrasound transducer can measure.1

vibrations that displace tissue. The shear
waves, or elastic waves are then measured
by the ultrasound transducer.3

Conclusion

Liver Fibrosis
Liver fibrosis is a result of chronic liver
disease that can progress to liver cirrhosis.
It is caused by an accumulation of collagen
fibers and non-collagenous components in
the extracellular matrix of the liver. This
increases the stiffness of the liver tissue.
Elastography is able to determine changes
in patients with liver fibrosis due to the
increasing stiffness of the tissue. Although
biopsies are still the most accurate way to
diagnose and stage liver fibrosis,
elastography can be helpful in patients
with already known fibrosis to note
changes in elasticity.4 See Image 3.3
Unfortunately, a standard value for
elasticity has yet to be determined for liver
fibrosis and biopsy still remains the
primary exam for evaluating different liver
5
fibrosis stages.

Image 3: A high kPa correlates with stiff tissue. The lower the kPa, the softer the tissue.3

In conclusion, elastography has a
promising future in helping clinicians
diagnose and track abnormalities in
patients’ tissues, both deep and
superficial. Although more tests need to
be done to determine accurate values for
elasticity, elastography is likely to
become helpful in treating patients. Being
able to diagnose diseases and
malignancies non-invasively would mean
better patient care with less risk.
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