El ectrical |npedance Spectroscopy: Prelimnary Experinents |nmagi ng Human Breasts

W imaged the breasts of 12 wonen to investigating the feasibility of routine
ElIS exams with a systemwe built. We sinmultaneously applied spatially varying
vol tages (1Vpeak, 10kHz to 1MHz) through 16 Ag/ AgCl surface el ectrodes equally
spaced on a radially translating apparatus. The magni tude and phase of the
resulting currents were digitized. Using the nmeasured currents as the boundary
conditions, we nunerically solved the conplex Laplace equation to produce
spatial plots of absolute electrical conductivity and pernmittivity. |maging
experinments consisted of acquiring data at 10 frequencies on both breasts.
Participants | ay down prone on an exam nation table with one breast positioned
in an el ectrode array. Exans easily perfornmed and well tolerated, |asting about
10 minutes per breast. The resulting inages seemto be quite sensitive but not
specific to pathology. For exanmple, of the 3 cases with known tunors, we saw
"abnormal" inages in all 3 cases, but we could not definitely distinguish these
fromother abnormalities. Wile |ocalized near-surface electrode artifacts have
been evi dent, several findings have emerged. The nornmal nammogram breast appears
to have a characteristic EIS permttivity inage energi ng across subjects.
Structural features in the EIS i mages have generally correlated with tunors,
cysts, scarring fromrecent |unpectony and follow up radiation therapy. W can
detect lesions on the order of 1 cmbut cannot always precisely |locate them
Wth inproved calibration and el ectrode artifact nodel ed conpensation, we hope
to distinguish specific lesions by their absolute conductivity & permittivity
val ues.



