Cochlear Implantation in Patients with Persistent Stapedial Artery
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Abstract
A 70-year-old woman presented with
profound sensorineural hearing loss in
both ears. She had used hearing aids
from her early years but was now having
problems communicating with even the
most powerful hearing aids. Using the
AzBio sentence testing she was found to
be a good candidate for cochlear
implantation.
At surgery a mucosa-covered, cordlike structure was found covering the
round window niche. An unsuccessful
attempt was made to mobilize the
structure and on close observation it was
seen to pulsate. A persistent stapedial
artery (PSA) was diagnosed. An absent
foramen spinosum was confirmed on CT
scanning, and the artery could be seen
and better visualized retrospectively
using the ‘invert function’ on imaging.
Using a cochleostomy burr and gentle
compression, a cochleostomy was drilled
and complete insertion of the cochlear
implant was achieved. Intraoperative xrays and NRTs revealed optimal
placement of the electrode and the
patient went on to develop open-set
discrimination.
This case report discusses the preoperative diagnosis of PSA using the
invert function on CT scanning. It also
represents the only case report of a
successful cochlear implantation in the
face of a PSA. Surgical techniques to
achieve successful cochlear implantation
in patients with PSA will also be
discussed.

Introduction
§ The stapedial artery is a fleeting embryological structure
§ Arises from the second aortic arch
§ Rarely persists into adulthood
§ Persistent stapedial artery (PSA) courses through the adult middle
ear, complicating cochlear implantation1,2
§ Solitary previous case report was aborted1
§ We describe the first successful cochlear implantation in the
presence of PSA
§ “Invert” function of CT scanning may facilitate preoperative diagnosis
of PSA

Case Report
§ 70-year-old woman presented with profound sensorineural hearing
loss in both ears
§ Hearing aids no longer adequate
§ AzBio sentence testing found her to be a cochlear implant
candidate
§ Patient underwent cochlear implantation surgery
§ Pulsating cord-like structure found obscuring round window
§ PSA diagnosed and confirmed on CT scan
§ Gentle compression allowed the cochleostomy to be drilled using
cochleostomy burr
§ Complete insertion of the cochlear implant electrode was achieved
§ Confirmed via x-ray and NRTs
§ Patient ultimately demonstrated open-set speech discrimination upon
follow-up testing

Discussion
§ Stapedial artery contributes 2 divisions3:
§ Lower: brief anastomosis between internal/external carotids
§ Upper: becomes the middle meningeal artery
§ Failure of SA regression often results in absent foramina
spinosum (Figure 3)
§ PSA runs within the middle ear/facial canal to supply adult middle
cranial fossa4,5
§ Recent reports suggest minimal risk with PSA coagulation4
§ In this case, cochleostomy was drilled without need for coagulation
§ Best to preserve PSA if possible to maintain perfusion
§ The guarded Cochleostomy burr made this possible
§ This is made by Anspach ® Corporation
§ PSA better visualized using the “Invert” function on CT imaging
§ Potential use in preoperative PSA diagnosis (Figures 4 & 5)

Conclusions
§ First report of cochlear implantation in the presence of PSA
§ Gentle compression with a guarded cochleostomy burr made this
possible
§ Complete insertion of the cochlear implant was achieved without need
for PSA coagulation
§ “Invert” function on CT imaging may aid preoperative diagnosis
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Figure 3. CT scan showing absent foramina
spinosum and normal foramina ovale (arrows)

Figure 4. Normal CT scan showing PSA (arrow)

Figure 5. “Inverted” CT scan better highlighting PSA (arrow)

