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Intervertebral disc (IVD) plays an important role in
spine biomechanics. Its mechanical properties are a
determinant aspect of the spine’s physiological
flexibility; alterations of these properties can be the
sign or the cause of a disc disease. Magnetic
resonance is currently the reference technique to
assess cervical IVD [1; 2]; however, while it allows
the evaluation of disc’s morphology, it currently
gives no information on its mechanical properties.
Shear wave elastography is a recently developed
technique to quantitatively determine mechanical
properties of soft tissues [3]. It is ultrasound-based,
fast and completely non-invasive, and it has already
been successfully applied to organs such as
breasts, liver and muscles. Preliminary in-vitro
measurements in animal samples showed good
repeatability and significant correlations between
shear wave speed and disc’s mechanical properties,
which were measured by direct mechanical testing.
The present study represents the first in vivo
application of shear wave elastography in humans.
The aim of this study was to assess repeatability of
shear wave elastography in healthy subjects and to
start building a database of reference shear wave
speeds.
Twenty-nine healthy subjects (13 women, 16 males,
Table 1) volunteered in this study. Body mass index
(BMI) was calculated; then, three series of six
elastographic images of the C6-C7 or C7-T1 disc
were acquired (Figure 1 and 2) with an Aixplorer
(SuperSonic Imagine, Aix en Provence, France),
using an 8 MHz linear probe.
Average shear wave speed was 2.9 ± 0.4 m/s
(Table 1), with no significant difference between
females and females (p > 0.05). Measurement
precision, which was evaluated according to norm
ISO 5725-2:1994, was 0.23 m/s, corresponding to
7.5 % in coefficient of variation. Correlations were

observed between shear wave speed and both age
(Spearman’s rho = -0.75, p < 0,01) and BMI
(Spearman’s rho = -0.49 p < 0.01).
A decrease of shear wave speed with age
corresponds to a decrease in IVD elastic modulus;
this was expected, since mechanical properties of
the disc are known to decrease with age and
degeneration [4], although the apparent stiffness of
the functional unit can increase because of disc
thinning.
The results of this study are still preliminary, and it is
still necessary to broaden the subject cohort to
include patients with disc diseases and spine
deformities.
However,
these
results
are
encouraging, and they open the way for routine noninvasive characterisation of cervical IVD mechanical
properties.
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Table 1. Subjects characteristics (n = 29) and main results
Âge
Weight
Height
(kg)
(cm)
Global average
35.5 ± 11.5 71.9 ± 13.9 174.1 ± 8.3
(± SD)
Average males
33.4 ± 10.6 79.7 ± 12.8 179.8 ± 6.6
Average females
38.1 ± 12.4
62.3 ± 8.1
167.2 ± 3.6

Body mass
index (kg/m²)
23.7 ± 3.9

Shear wave speed
(m/s)
2.9 ± 0.4

24.8 ± 4.4
22.3 ± 2.8

3.0 ± 0.5
2.9 ± 0.4

