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OBJECTIVE: Human skin is intrinsically a viscoelastic material [1]. Non-invasive estimation of 

the viscoelasticity is thus important for both scientific investigation and medical care by providing 

necessary physiological and pathological information of human skin. Therefore, this study aims to 

develop a high-resolution ultrasound-based imaging method for the non-invasive estimation of 

viscoelasticity properties of the skin and to investigate its feasibility.  

METHODS: A FUJIFILM VisualSonics® Vevo F2 system with a UHF57x probe was used for the 

non-invasive estimation of skin viscoelasticity in-vivo. A focused ultrasound beam was first 

transmitted to generate elastic waves on the skin, and the Vevo F2 system was synchronized to 

capture these elastic waves by customized ultrafast imaging sequence with three titled plane waves 

and four sub-apertures (fc = 40.0MHz, frame rate ≈ 8000Hz). The acquired image frames were then 

analysed to obtain the elastic wave speed, which directly relates to skin viscoelasticity.  

RESULTS: Fig.1 shows a representative B-mode image of the in-vivo skin acquired at 55 MHz 

frequency (left) and elastic waves acquired by our proposed imaging method (right). Four regions 

were imaged, and the estimated viscoelasticity properties, i.e., shear modulus and shear viscosity, of 

each region were shown in table 1. 

 
Fig. 1. A representative (Left) B-mode image of in-vivo skin (Right) Elastic waves induced in the skin 

Table 1. The estimated shear elasticity and viscosity values at different regions    

     
 

CONCLUSION: Results demonstrated the clinical feasibility of our developed high-frequency, 

high-resolution ultrasound viscoelasticity imaging method, which could be a promising tool in 
cosmetic and dermatological applications.   
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