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Elastosonography is a special diagnostic methodology which provides a B-Mode sonographic tissutal 

definition and an evaluation of intrinsic elasticity of anatomic structures at the same time.

Elastosonography produces an image obtained by the analysis of the US native signal (RF). The RF 

signal changes according to the different characteristics of elasticity in different tissues and it is formed 

by the reflected native signal from tissues hit by the ultrasounds beam. This signal is called native 

because it is not filtered.

The standard B-Mode sonography manages less than 15% of all the information contained in the 

native RF signal, instead the elastosonography takes all the information not used by the B-mode, which 

are very numerous .

Elastosonographic signal results from a light compression-vibration action of the probe made by the 

operator in an homogeneous, constant way, keeping the probe perpendicular to the examined anatomic 

structures .

The elastonography provides some advantages compared to the standard B-Mode method, in particu-

lar the possibility to clearly visualize, thanks to the chromatic scale, the isoechoic structures, that the 

operator often misses, and the opportunity not to have obstacles such as acoustic shadowing of calcifica-

tions and ossifications. 

The potentialities of this technique to differentiate the stiffness (stiffness = elasticity) degree, are 

based on the law of Hooke which states as follows:

Elasticity is the property of any material  to deform  and come back to the original shape when the 

applied force becomes weaker:

E =
  P  

E = elasticity;   P = tension;   S = strain.
  S

Muscle stiffness is defined as the reaction to its extension caused by the contractive elements (active 

elements) and the elastic ones (passive elements). The stiffness is directly proportional to the extension.

As said before, the compression of the probe has to be soft and constantly homogeneous: moreover the 

second generation equipments allow to make the signal more homogeneous, so the exam doesn’t turn to 

be operator-dependent. Indeed, if the compression made by operator was too strong the relevation system 

would automatically refuse  the signal emission.

 A   COMPRESSION MADE ON AN ELASTIC BODY, 

 CONSEQUENTLY SUBJECT TO DEFORMATION.

 B   THE EXAM PERFORMED ON PHANTOM SHOWS THE PRESENCE 

OF ELASTIC NODULE  OF CYSTIC KIND AND WITH SOFT SIGNAL 

AT ELASTOSONOGRAPHY,  

 C   COMPRESSION OF A STIFF BODY, THAT IS TO SAY  

 NON-DEFORMABLE

 D   THE EXAM PERFORMED ON PHANTOM SHOWS THE PRESENCE 

OF ANELASTIC NODULE, WITH HARD SIGNAL  

AT ELASTONOGRAPHY. 

THE SAME NODULE APPEARS ISOECHOIC AND THEN OF 

DIFFICULT IDENTIFICATION ON B-MODE MODALITY
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WHAT’S ELASTOSONOGRAPHY

  Deformable tissue                         Slightly deformable tissue
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PENNATION ANGLE
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MUSCLE traUMa 

Complete and partial muscle rupture diagnosis, can be made with b-mode 

ultrasound examination, both in sagittal and axial scans.

The elastosonography is really helpfull when performed in comparison with 

it, because is a valid support in the clinical and therapeutic follow-up of muscular 

lesions, allowing a more correct evaluation of the functional recovery in relation 

to the actual condition of muscular fibres involved in repair process.
This axial (red arrow) and sagittal images show the tipical sign of softness 

increasing in the central portion of the haematoma, releated to the colliquated 

tissue.

There is  an evident less elasticity signal surrounding the haematoma, noted 

with elastosonography  that likely represent a fibrotic scarring. These finding 
is consistent with the history of trauma  A - B  and shows a residual muscular 

functionality

The areas with highest elasticity of a muscle are more evident upon more 

work, either isotonic, concentric isometric, or eccentric isometric work.

Such information  is really important to adopt a more accurate monitoring in 

the clinical and therapeutic follow-up of muscular lesions.

The present study shows a significant amount of partially colliquated 
haematoma, with associated etherogeneous signal of fibrotic scarring adjacent to 
the third distal of rectus femuris reflected tendon. 

An increasing of peri-lesional softness signal is noted with elastosonography, 

confirming the presence of a large fluid haematoma during the acute phase 
response  A .

Comparison is made 20 days after trauma; the exam was performed with 

dynamic procedures and the images made during muscle contraction, demonstrate 

that a large area of less elasticity is remarkable among the muscle, due to the 

fibrotic response  C .

The same patient studied during muscular relaxation, that in this case must 

be considered a wrong procedure, reveal an opposite signal of high elasticity of 

muscular fibres  B . 

MRI high contrast sequences shows an heterogeneous bright signal, 

confirming the surrounding peri-lesion edema, but adding no additional 
functional informations about the muscular fibres involved in repair process  D .
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Flexor tendons anatomy of the wirst, consists in several stuctures such as 

synovial sheet and fibrotic pulleys. These pulleys combine to prevent excursion 
of the flexor tendons from the metacarpophalangeal and interphalangeal joints 
during finger flexion.

Axial US image shows the annular pulley as a hypoechoic thickening of the 

flexor sheath that extends to the sides of the base of the proximal phalanx.
With elastosonogram clear sign of pulley elasticity is noted, according to the 

functional moment needed during the ftendon lexion  B .

Dupuytren’s disease, or palmar fibromatosis is caused by underlying 
contractures of the palmar aponeurosis of the hand, by the presence of multiple 

fibrotic nodules.
In patients with this condition, the tissues under the skin on the palm of the 

hand thicken and shorten so that the tendons connected to the fingers cannot 
move freely. The palmar aponeurosis becomes hyperplastic and undergoes 

contracture.

US b-mode exam is able to show the impaired function of the fingers and 

the reduced tendon mobility for tissue fibrotic response, but not to determine  
the intrinsic nodules elasticity  A  as on the contrary is evident with 

elastosonography  B .

Multiplanar multisequence MRI images show the precence of the nodules 

without any additional functional informations about tendons and fibrotic 
response  C - D - E .
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CaLCIfIC tENDINOPathY

The calcific tendonitis or enthesopathies, have unhomogenous thickening 

at tendon insertion level on the periosteum, whereas there are multiple 

calcifications consistent with microtraumatic inveterate lesions.

The B-mode US scan (A) demonstrates multiple hyperechoic foci with 

posterior shadowing in the context of an extensive hypoechoic proximal 

insertional area, referring to the degenerative process.

The elastography scan in this case of fibrotic and calcific response, shows a 

clear decrease in elasticity (B).

The CT scan (C) and traditional radiography (D) confirm the presence of 

multiple insertional calcifications to the proximal patellar tendon attachment.

MRI shows (E) both in the sequences at low and high contrast the area 

of degeneration, however, with discrete difficulties in finding evidence of 

microcalcifications.

Strain injury after penetrating trauma of patellar tendon at the third middle-

distal portion, with inflammatory response adjacent to the site of the injury noted 
with power-doppler technique  A .

Elastosonography performed with sagittal  B  and axial  C  scans, demonstrate 

an increasing of softness inside the tendon, suggestive of tendon malacia with 

associated subcutaneous haematoma.
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Total rupture of anterior talo-fibular ligament with associated joint effusion 
and subcutaneous haematoma. Inflammatory response is noted with color-doppler 
technique  A .

A 60 days follow-up made with US b-mode exam  B  and elastosonography  

C , reveals the presence of a large fibrotic scar response area, with intermediate 
degree of elasticity tipical of fibrotic scarring.

Comparison is made with early post trauma evaluation in which the ligament 

appears less elastic, and 40 days follow-up showing the functional recovery with 

clear increasing of the ligament elasticity  D .

Sagittal US b-mode and color-doppler image, demonstrates the presence of 

fairly well-defined oval lesion, along the course of plantar fascia consistent with 
Ledderhose Disease or plantar fibromatosis.

Elastosonography in this patient reveals a less-elasticity signal, due to the 

presence of abnormal fibrous tissue in the plantar fascia.
Sagittal  A , axial  B  and coronal  C  MRI images confirmed the case study.


