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Carotid-artery cochlear dehiscence
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Abstract
Changes in course of the internal carotid artery (ICA) are uncommon, and dehiscence of
the carotid canal with cochlea may occur. A 48-year-old female individual with pulsatile
tinnitus. No other otologic symptoms observed. Otolaryngologic examination and
audiometric test with normal results. Computed tomography (CT) scan of the mastoid
bones showed dehiscence of cochlea with ICA on the right side. An option for monitored
observation was made after analysis of the risks and undefined results of surgery.
Patient maintained clinical and audiometric profile. Carotid-artery cochlear dehiscence
is a condition that must be known, remembered and investigated, because it may
mimic other otologic pathologies. Knowledge about it prevents serious complications
that can be difficult to reverse.
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Introduction
Changes in the course of the internal carotid artery (ICA) in the petrous
portion of the temporal bone are uncommon. In general, the so-called petrous
carotid presents an upward and vertical path from its final cervical portion,
within a bony canal initially formed by the tympanic part of the temporal
bone. It is positioned anteriorly to the tympanic and cochlear cavity, and
more superiorly medial to the Eustachian tube.
The minimum medial distances to the basal turn (BT) of cochlea of the
carotid canal, facial canal (FC) and roof of the jugular fossa were 1.38 ±0.82,
1.06 ±0.46 and 4.68 ±2.21mm, respectively. Carotid canal thinning on the
anterior cochlear wall was observed in six (10%) cases. Fine bone separation
was observed between cochlea and FC (0.1mm) in one case (1.67%)1.
In this intratemporal course, the ICA may present bone dehiscence in
approximately 1% of the cases, and positioning and location changes are
even rarer1-3.
Dehiscence of the bony canal that separates the ICA from other anatomic
structures can occur in any portion along its course, including the
carotid‑cochlear bony plate. When this occurs, contact between the arterial
wall and cochlear endosteum, in addition to its exposure to the tympanic
cleft, can mimic otologic diseases such as otosclerosis, superior semicircular
canal dehiscence syndrome, glomus tumors, and dehiscent jugular bulb4.
Although clinical expression depends on the position of dehiscence and on
how atypical the carotid canal is, the most common symptom is pulsatile
tinnitus occasionally associated with conductive hearing loss1.
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Case report
A 48-year-old female patient complained of pulsatile tinnitus and right-side
hearing loss for several years. Hearing loss was only perceived during physical
activity, when tinnitus seemed more intense as a result of increased heart
rate. She did not report spontaneous dizziness, however, felt dizzy after the
Valsalva maneuver. She had no history of head injury or ear surgery and no
comorbidities. Otorhinolaryngologic and paired cranial nerve examinations
showed normal results. Duplex scan of the carotid and vertebral arteries
showed no significant changes. Pure-tone and vocal audiometry showed
mild conductive hearing loss on the right side and presence of stapedius
reflexes. Computed tomography (CT) scan of the temporal bone showed bone
dehiscence with the right carotid canal, maintaining communication with the
BT of cochlea - Figure 1. As the symptoms did not significantly interfere with
the patient’s quality of life, and in view of the risks and undefined results of a
possible surgical procedure, an option was made for monitored observation.
Currently, the patient is in stable clinical and audiometric conditions.

Discussion
As previously mentioned, carotid-artery cochlear dehiscence may mimic various
otological changes, such as superior semicircular canal dehiscence syndrome,
aberrant course of internal carotid artery, glomus tumors, dehiscent jugular
bulb, and otosclerosis.
In this case, pulsatile tinnitus, which is typical of this anatomical variation
of the carotid artery, can be explained by transmission of the carotid pulse
to the cochlea. Conductive hearing loss with stapedius reflexes suggests
that this overlap of the cochlear endosteum and the internal carotid artery,
with transmission of the carotid pulse to the perilymph, may behave as a
third‑window syndrome.

Figure 1. Computed tomography (CT) scan of the temporal bone showing bone
dehiscence with the right carotid canal A) basal turn (BT) of cochlea ; B) internal
carotid artery (ICA); C) Dehiscence of the carotid canal with the BT.
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In addition, this type of anatomical change, especially canal bony dehiscence,
may pose significant surgical risk during otologic procedures1-4. In general,
middle ear surgeries are common, safe procedures, but always subject to
complications, especially when anatomical changes such as ectopia and
carotid-artery cochlear dehiscence are not previously recognized. A possible
complication previously reported is the inadvertent introduction of bundles
of electrodes into the carotid canal during cochlear implant surgery3,4.
The ICA is very peculiarly arranged in its petrous portion because its outer
layer is in direct contact with the bony portion of the canal. Thus, the risk
of injury is high upon rupture of this bone canal or of the dehiscent arterial
wall5. Therefore, rigorous preoperative evaluation is necessary, and it should
consider the anatomical relationships between the carotid canal, eardrum,
and cochlea3,4.
There are few treatment options for carotid-artery cochlear dehiscence.
Considering the complexity of this change, clinical observation may be the
best option whenever symptoms do not interfere with the patient’s quality
of life1,3. In cases of severe symptoms, surgical or chemical labyrinthectomy
has already been mentioned. Another option would be the balloon occlusion
of the ICA, but the risks may outweigh the benefits in such cases4.
Petrous carotid artery dehiscence is an uncommon condition, but it may
lead to clinical conditions of different aspects. It should also be remembered
and investigated prior to otologic surgical procedures, preventing serious
complications that can be difficult to reverse.
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