Children’s Hospital Colorado

Transcanal Endoscopic Cochlear Implantation Instrument (TECII)
Karthik Gudavalli | Dhruvil Khatri | Dev Mahajan | Quentin Sabathier | Seth Strayer

(M delsmss

* Cochlear implantation surgery
restores severe-to-profound
hearing loss in patients with
damaged cochleae.

Implanted
receiver—stimulator

Microphones

» Cochlear implants are
permanent, subcutaneous
devices delivering electrical
signal directly through the
cochlea to the auditory nerve.

Transmitter
Mastoid
* Conventional surgery requires
invasive drilling, but the TECII
uses the natural ear canal
instead of performing a
mastoidectomy.
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* Invasive mastoidectomy. * Minimally invasive.
* Risk of facial nerve damage. ¢ Uses existing ear canal.
* Longer surgery & recovery. ¢ Faster surgery & recovery.
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Facial Nerve

v' Operated from outside the
ear canal.

v’ Prototype at < 2x scale.

v’ Access middle ear via natural
ear canal. v' Continuous two-handed

v Deliver implant electrode operation not required.

through the ear canal. v Fully or partially single-use

v Assist electrode insertion.  disposable.

v' Provide user with visual of
the round window niche.

Guide channel

C-shaped tube through
which the implant
electrode is fed. Opening
allows the implant to be
released once deployed.
Curvature modeled to
mimic and navigate outer-
and middle-ear
geometry.

Expert User Testing

“Mock surgeries” performed inside 2x scale model of
middle ear anatomy. Tests both validated implant
deployment functions and device useability.

Anatomical Testing

Handle

Cylindrical shape
conducive to in-hand
rotation. Sized to
imitate common
surgical and household
tools, such as a
screwdriver or
whiteboard marker.

\ Ejector

Slide-actuated feature
that pushes a second
“wire” into the guide

channel, forcing the
implant out.

Camera
2.0mm @ x 5.0mm
Resolution: 400 x 400
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Spoon

Concave wire harness spoon guiding the
implant tip to the round window.

Feed implant electrode
into guide channel.

Vi

Insert TECII into and
through ear canal.

"/

Through camera, locate
round window and
position spoon adjacent.

Preparatory surgery complete.
Ready for implant deployment.

Gently feed electrode
through guide channel
and into cochlea.

\/

Slide ejector forward to
release implant.

Vi

Remove TECII from ear
canal.
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Cochlear implantation complete.
Ready for closeout.

* Massive design simplification...

Three distinct iterations of handle & control
ergonomics evaluated by practicing surgeon and CU
surgical residents. Team incorporated progressive R
feedback in each testing round.

Dimensionally evaluated in seven distinct, anatomically
accurate, 2x-scale inner ear models. Key analyses related
to guide channel curvature & width, spoon angle, and
camera housing width.

Guide channel dimensions evaluated at |x scale via

cadaveric testing. Proof of concept at 2x scale and size
at |x validates feasibility for future development.

» ...reduces costs, making single-use disposability feasible.
» ...makes the prototype scalable to Ix.
* ...includes no powered insertion components.

* Cost reduction and single-use disposability improve
accessibility to more medical facilities and patients.

Unit Count ‘ Material Cost ‘ Overhead ‘ Price per Unit

. $866.66 -
60,000 $433.33 50-80% T

* Combine implant insertion and ejection functions into a
single, easy-to-use feature.

* Scale down patient-interacting components to |x.

» Continue validation testing on cadaveric ear samples via Ix
scale prototypes.

A special thanks to: Dr. Brian Herrmann | Miles Keeney-Ritchie | Dr. James Harper | Andy Kain | Dr. Daria Kotys-Schwartz | Victoria Lanaghan | Chase Logsdon | Patrick Maguire



