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Tissue heating by HIFU is a prom ising m odality for m inimally-invasive therapy.
However, real-time treatment monitoring still poses significant challenges, particularly at
the lower exposure levels where stable cavit ation and/or boiling does not result. Bubble
free HIFU “lesions ” offer little aco ustic contrast, however, one does observe significant
contrast in both optical scattering and absorption. W e e mploy acousto-optic (AO)
imaging to sense, in real tim e, optical ch anges induced by lesion form ation. By using a
transducer to sim ultaneously heat a tissue volume and pump the AO interaction, lesions
generated in excised chicken breast are m  onitored in real tim e. The change in AO
response with time is linearly related to the tim e-dependent lesion volume, provided the
diameter of the lesion does not exceed th e width of the acoustic beam. Therefore, AO
sensing can be used to both determ ine the onset of lesion formation and the res ulting
volume of t he necrosed region. Th e feasibility of using the observed change AO signal
amplitude as the criteria to guide HIFU expos ure in real tim e is de monstrated. (Work
supported by the Center for Subsurface Sens ing and Imaging Systems, NSF ERC Award
No. EEC-9986821)



