Conput ati onal Mbdel For "Native Tissue Harnonic | naging"

"Ti ssue Harrmonic Imaging" is a new echo signal processing and display

nodal ity on ultrasound scanners. It detects 2nd harnonic echo signals that
result fromnonlinear distortion of ultrasound waves propagating through
tissue. W are inplenmenting a conputational nodel to sinulate finite
anmpl i tude pul se transmni ssion and harnonic echo signal production from

pul se-echo transducers. The goal is to nore fully understand the

i nformati on content of tissue harnmonic i mages and t he dependence of echo
intensity on transmt beamformng paraneters as well as on the acoustica
properties of the insonified region.

A frequency-donai n nurerical method descri bed by Aanonsen was applied to
sol ve the nonlinear nbdel KZK equation for pulsed ultrasonic transm ssion
by a circular disk transducer. This conbines effects of diffraction
nonl i near propagation and attenuation. Linear theory is used during echo
reception since the anplitudes of backscattered waves are weak conpared to
transmitted waves. Echoes from both discrete reflectors and randomy
positioned scatterers are integrated over the surface of the transducer to
obtain the fundanental and the harnonic signals. Pul se-echo responses at
different field positions exhibit the details of harnonic build-up and

di ssipation with depth shown by previous authors. Harnonic inages obtained
for 2 MHz transmi ssion and 4 MHz reception exhibit inproved visualization
of spherical voids over inages obtained with fundanental 2 MHz beans, also
simlar to results with clinical inmagers. Mgrating the nodel to array
transducers requires large increases in conputational capabilities, and is
bei ng expl ored.



