High frequency HIFU: a new modality for treatment of skin cancer
and other dermatological indications
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Abstract

Recently, a new modality for dermatological intervention using strongly focused 20 MHz transducers with
an integrated optical imaging [1] for treatment of several indications in human skin has been demonstrated
[2]. The shape and size of the focal zone pre-defined by the wavelength and the design of the acoustic source
are the key parameters. In case of dermatological intervention, it is preferable to operate at high frequencies
above 12 MHz with a focused acoustic source of F-number smaller than 1. The integrated optical imaging
system allows for a real-time observation of the surface of the skin, which is the major advantage of the
presented method. The method has been already proven to be effective in treatment of several non-medical,
as well as medical skin conditions including skin cancer [3].

Theoretical foundations of the high frequency HIFU will be presented along with examples of acoustic field
distributions generated by strongly focused transducers. Moreover, pre-clinical results including HIFU
lesioning in a tissue mimicking phantom and safety tests results in minipigs will be shown, as well [4]. To this
day many successful treatments of human skin have been performed and examples of treatments of selected
indications will be presented including treatment of actinic keratosis, basal cell carcinoma, as well as less
severe conditions such as viral warts, vascular malformations and seborrheic keratosis [5], [6]. It will be shown
that dermatology is yet another field where high intensity focused ultrasound can be successfully applied for
the benefit of patients.
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