IFOMPT CONFERENCE 2016, 4-8 July, Glasgow, Scotland

REAL-TIME ELASTOGRAPHY USING AN EXTERNAL REFERENCE
MATERIAL: TEST-RETEST RELIABILITY ON HEALTHY ACHILLES TENDON
Alessandro Schneebeli 1, Corrado Cescon 1, Filippo Del Grande 2, Gabriele Vincenzo 2, Ron Clijsen 3, Fulvio Biordi 4, Marco Barbero 1
1Rehabilitation

Research Laboratory 2rLab, Department of Business Economics, Health and Social Care, University of Applied Sciences and Arts of Southern Switzerland, Manno, Switzerland
2 Servizio di Radiologia, Ospedale Civico e Italiano, Ente Ospedaliero Cantonale (EOC)
3 Department of Business Economics, Health and Social Care, University of Applied Sciences and Arts of Southern Switzerland, Landquart, Switzerland.
4 ESAOTE S.p.A., Genova, Italy

BACKGROUND AND AIM

Real-time elastography is a recent
ultrasound-based technique which allows a qualitative assessment of tissue
elasticity. Light and transverse tissue compression with an ultrasound
probe is applied to a surface producing a displacement within the tissue,
which is less pronounced in harder than in softer materials. Tissue
displacement is calculated by comparing b-mode image pairs before and
after the compression. Elasticity pattern are represented on the ultrasound
monitor as a colour scale superimposed on a B-mode image. The aim of
this study was to examine test-retest reliability of real-time elastography
(RTE) using an external reference material.
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Figure 1

Elasto-Dual image, ROI’s (ie: yellow boxex) show the different tissues
examinated. (KFP: Kager fat pad)

MATERIALS AND METHODS

Twenty-four
healthy
subjects were recruited. Longitudinal RTE ultrasound
(Esaote MyLab™ ClassC) images of the left and right
Achilles tendon area were acquired in a test-retest
session. Tendons were analyzed under relaxed and
contracted states. An external reference material
(Zerdine®, CIRS Inc., Norfolk), with known elastic
properties, was placed on the subject’s Achilles tendon
and included in the b-mode scans (Fig. 1). The
reference material was used to normalize color scale
among subjects. Different region of interest (ROI),
including different human tissues (skin, Achilles tendon,
Kager fat pad), were drawn in the images. The range
between soft and hard (from red to blue) was divided in
256 steps (0-255), according to the ultrasound image
color depth. The median and interquartile range of
colors was computed. Strain ratios between tendons
and reference (Te/Re) material were calculated. The
intraclass correlation coefficient (ICC 2.k) and BlandAltman plots were used to assess test–retest reliability.

Figure 2

Bland Altman plots for reliability of different tissues in the two conditions

RESULTS

Test-retest reliability values for the different tissues in a
relaxed and contracted state are showed in Table 1. Very high ICC2,k was
found for the Achilles tendon in both condition; 0.91 (0.83-0.95) in relaxed
state and 0.93 (0.87-0.96) during contraction. High to very high reliability was
found in the strain ratio (Te/Re) with an ICC2,k of 0.87 (0.75-0.93) in a relaxed
state and 0.94 (0.90-0.97) during contraction. Bland Altman plots for the
reliability of different tissues in the two conditions are presented in Figure 2.

Relaxed state

Contracted state

ICC2.k

95% CI

ICC2.k

95% CI

Reference

0.84

(0.64–0.92)

0.93

(0.87–0.96)

Skin

0.30

(–0.26–0.61)

0.72

(0.50–0.84)

Tendon

0.91

(0.83–0.95)

0.93

(0.87–0.96)

Kager fat pad

0.95

(0.91–0.97)

0.81

(0.66–0.89)

Ratio (Te/Re)

0.87

(0.75–0.93)

0.94

(0.90–0.97)

Table 1

ICC and 95%CI of the different tissues examined in the contracted
and relaxed state

CONCLUSIONS
Sonoelstography using an external reference material is a reliable and simple technique for elasticity assessment of healthy Achilles tendon.
The use of an external material as a reference along with strain ratios could provide a quantitative measure of elasticity.
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