Fratura bilateral do osso temporal:
reabilita¢do auditiva de um caso raro
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Resumo

Asfraturas do osso temporal e as sequelas associadas
devem ser avaliadas e tratadas precocemente por
um otorrinolaringologista, de forma a melhorar o
resultado funcional a longo prazo.

O nosso objetivo com a apresentacdo deste caso
foi descrever o caso raro de um paciente com uma
hipoacusia incapacitante e arreflexia vestibular
causadas apdés uma fratura bilateral do osso
temporal. Foi possivel a reabilitacdo auditiva com
implante coclear num ouvido e prétese auditiva no
outro ouvido.

O paciente deu consentimento para publicar o caso.
Palavras-chave: osso temporal; fratura; implante
coclear; prétese auditiva

Introduction

Temporal bone trauma accounts to
approximately 20% of skull base fractures'.
Temporal bone fractures are associated with
damage to multiple structures like facial

nerve, vestibule-cochlear nerve, cochlea,
labyrinth, middle ear, external auditory
canal, temporomandibular joint, jugular

vein, carotid artery and others? Usually, road
traffic accidents, assaults and falls are the
main cause of temporal bone fractures?®. Every
patient with a temporal bone fracture must
be assisted by an otolaryngologist®. A new
classification divides temporal bone fractures
in “optic capsule sparing” versus “optic
capsule disrupting”. This classification gives
more prognostic information than the classic
one®. “Optic capsule disrupting” fractures
are associated with a higher incidence of
audiovestibular function loss®. Mechanisms
behind hearing loss are associated with
disruption of the membranous labyrinth,
damage to the cochlear nerve, cochlear
blood supply interruption, perilymph fistula,
and endolymphatic hydrops®”. When there
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is an involvement of the optic capsule with
a cochlear nerve intact causing an acute
severe-to-profound hearing loss, patients
become candidates to cochlear implantation'.
It is important to always try a binaural hearing
rehabilitation in acutely deaf patients.

We present a case of a 31-year-old man who
deafened by bilateral temporal bone fracture
and achieved satisfactory aural rehabilitation
with cochlear implantation and hearing aid.

Case report

A 3l-year-old construction worker man was
seen in the emergency department after
a fall of 1,5 meters high, approximately. He
reported sudden onset of bilateral hearing
loss, worse in the left ear and imbalance,
with inability to walk. Examination was
carried out in the emergency room on a
hard plane and, therefore, limited to what is
possible to evaluate: patient was conscious,
collaborative and with a fluid speech; normal
oculomotricity, without spontaneous or
gaze-evoked nystagmus; skew deviation
absent; facial expression preserved; otoscopy
showed a normal external auditory canal
and tympanic membrane, without evidence
of hemotympanum or cerebrospinal fluid
leakage; acumetry: did not discriminate any
sound, bilaterally; battle sign and raccoon eyes

absent; anterior rhinoscopy without evidence
of rhinorrhachia. A high-resolution temporal
bone computed tomography (CT) taken after
the trauma revealed bilateral temporal bone
fractures: in the right ear, an “Optic capsule
disrupting” fracture that intercepts the
vestibule and the anterior aspect of the lateral
canal semicircular, inferiorly was seen; in the
left ear, an “Optic capsule disrupting” fracture
that intercepts superior and posterior canal
semicircular, vestibule and basal turn of the
cochlea (figure 1). Middle ear structures and
facial nerve wereintacton both sides. Magnetic
Resonance Imaging was not performed.

The patient started antibiotic therapy with
ceftriaxone 2gevery12 hoursand corticosteroid
therapy with dexamethasone 4mg every
12 hours. Forty-eight hours after the fall, an
audiometry was performed and showed a
third degree profound hearing loss (pure tone
average (PTA) approximately 116 dB) in the
right ear and a total hearing loss in left ear (PTA
120 dB), according to International Bureau
for Audiophonology® (figure 2). To evaluate
the vestibular function, a video head impulse
test was performed and showed a bilateral
hyporeflexia/areflexia (bilaterally pathological
horizontal angular VOR gain <0.6)° (figure 3).
While still hospitalized, he began vestibular
rehabilitation with gaittraining. Reassessment

Figure 1
CT scan showing the findings in the right and left ear
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Figure 2

Tonal audiometry three days after the fall
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Figure 3
Video head impulse test showing a bilateral vestibular areflexia
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Figure 4

Tonal audiometry ten days after the fall
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Figure 5
Tonal audiometry showing the results of aural bilateral rehabilitation with hearing aid in the right ear and

Cl in the left ear, one year after the fall. Vocal audiometry with ClI
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with the video head impulse test after starting
vestibular rehabilitation was not performed.
Ten days after, the patient repeated the
audiometry and there was an improvement
in the right ear pure tone average (116dB to
83dB) and a discrimination of 70%. On the
left ear, there was not an improvement in
thresholds (figure 4). It was decided to try
rehabilitation with a hearing aid on the right
ear, with good functional gain (PTA 39 dB).
One month after fall, the patient underwent
cochlear implantation on the left ear,
without complications. Figure 5 shows tonal
audiometry with the results of aural bilateral
rehabilitation with hearing aid in the right ear
and Cl in the left ear and vocal audiometry
with Cl. Vocal audiometry with hearing aid in
the right ear wasn "t performed.

Discussion

Patients suffering from bilateral temporal
bone trauma associated with hearing loss
may benefit from cochlear implantation
if the functions of the auditory nerves and
brain are intact®. The ideal time for cochlear
implantation in these cases is debatable, and
there is no defined consensus in the literature,
for now. On one hand, if an early implantation
is the decision, may not be giving the
necessary time for a spontaneous recovery
without any type of intervention; on other
hand, it is known that temporal bone fractures
can result in hair cells loss, supporting cells
and ganglion cells destruction. Therefore, it is
expected that the less time passes since the
trauma and the surgery, the fewer cells will be
damaged, which leads to a higher probability
of effective rehabilitation* If proceeding
with the implantation is too late, can lead to
cochlear ossification and total insertion of the
electrode array is not possible™°.

Therefore, many factors have to be considered
for cochlear implantation in patients with
temporal bone fractures. Preoperative
imaging, with high-resolution computed
tomography and magnetic resonance
imaging is recommended to assess the
extent of the fracture and continuity of

the vestibulocochlear nerve, supported by
audiological assessment’. In fractures with
“optic capsule disrupting” not only cochlear
function is abnormal, vestibular function can
also be missing". It is mandatory to initiate
vestibular rehabilitation in order to promote
central compensation through neuroplasticity
mechanisms of the central nervous system?'.
In the case above described, it is possible to
see the evolution of a fracture in which there
was partial recovery of hearing and the other
without recovery?. Different approaches were
used for auditory rehabilitation in this patient,
successfully. Hearing difficulty is a well-
documented complication of head trauma.
When hearing loss is bilateral and sudden,
it has a major impact on patients’ quality of
life. Thus, the goal is to improve their hearing
function with aural rehabilitation.
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