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Electrocochleography in Cochlear Implants: Translational Development
and Clinical Implementation of Active Insertion Monitoring (AIM)

Aniket Saoji
Professor, Audiology Division Chair, Director of Cochlear Implants

Otolaryngology — Head & Neck Surgery, Mayo Clinic College of Medicine

Electrocochleography (ECochG) monitors outer hair cell function or cochlear
microphonics (CM) in real time during cochlear implant (CI) electrode placement.
Traditional electrode insertion lacks real-time feedback, risking intracochlear trauma,
scalar translocation, and residual hearing loss. ECochG provides a physiological
biomarker of cochlear integrity by tracking outer hair cell and auditory nerve activity.
Using the Active Insertion Monitoring (AIM) system, these acoustic-stimulated
responses are recorded directly through the implant’s own analog front-end, providing
crucial surgical feedback without requiring extra hardware.

Postoperatively, frequency-specific CM thresholds correlate strongly with audiometric
air-conduction thresholds. The AIM system leverages this relationship after electrode
insertion to predict postoperative audiometric thresholds and compare them to the
preoperative audiogram. A recent study showed that preserving CM amplitude during
insertion predicts stable bone-conduction thresholds (measured within hours of surgery)
relative to preoperative levels. Conversely, a drop of greater than 30% from the peak
CM amplitude correlates with a significant decrease in postoperative bone-conduction
thresholds and immediate loss of residual hearing.

While single-frequency CM measurements routinely monitor auditory function during
ClI electrode placement, recent advancements in the AIM system introduced multi-
frequency CM tracking. By recording CM responses from up to four distinct sites along
the basilar membrane simultaneously, the system employs cross-correlational amplitude
and phase analysis. This real-time analysis precisely and rapidly differentiates between
actual insertion trauma and the simple advancement of the electrode past a CM
generation site, providing immediate auditory feedback to alert surgeons during
placement. Postoperative frequency-specific CM tuning curves can be used to estimate
exact electrode-to-frequency place locations along the basilar membrane. This data
allows clinicians to optimize frequency-to-place alignment, correcting pitch mismatches
and ultimately improving speech perception for cochlear implant patients.

Thus, intra- and postoperative ECochG (specifically CM) responses can be used to
accurately detect impending insertion trauma, preventing electrode translocation and
preserving peripheral auditory function. Postoperatively, these measurements can be
used to track residual hearing and optimize cochlear implant mapping, ultimately
improving speech perception outcomes in Cls.
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