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Abstract. Dehiscence of the posterior and superior semicircular canal presenting in pregnancy. Objective: We present
an interesting case of superior and posterior semicircular canal dehiscence in pregnancy.

Method: We present a case report and a review of the world literature concerning semicircular canal dehiscence.

Case report: A 34-year-old woman presented with sound and pressure induced vertigo at 22 weeks gestation. A thinly
sliced computed tomography (CT) scan of the petrous temporal bones viewed with coronal reconstructions was performed
post-partum. This showed the presence of both left superior canal and posterior canal dehiscence.

Conclusion: To our knowledge this is the first reported case of semicircular canal dehiscence in pregnancy. The diagnosis

of semicircular canal dehiscence should be suspected in pregnant patients with sound induced vertigo.

Abbreviations

SSC: Superior semicircular canal
VEMPs: Vestibular evoked myogenic potentials

Introduction

Tullio described the phenomenon of sound induced
vestibular response in 1929,' by drilling a hole into
a pigeon’s superior semicircular canal, therefore
creating a third window. He observed nystagmus in
pigeons in response to loud sound presented from
the side of the surgery.

Superior semicircular canal dehiscence is a rare
condition in which the roof of the superior semi-
circular canal is absent or shows evidence of severe
thinning. Superior semicircular canal dehiscence
was first reported by Minor et al.” in a prospective
study of a case series of 8 patients who presented
with vertigo, oscillopsia, and/or disequilibrium
evoked by sound. All these patients had evidence of
superior semicircular canal dehiscence on high
resolution temporal bone CT scan. In superior
semicircular canal dehiscence an extra third mobile
window is created in the bony labyrinth in addition
to the oval and round windows. Under normal
circumstances, sound pressure waves are transmitted
through the oval window into the cochlea and

activate the hair cells on the basilar membrane to
create the sensation of sound. The sound pressure is
then dissipated back into the middle ear via the
round window. It has been hypothesised that if a
third mobile window is present in the labyrinth, the
sound waves will be transmitted into both the
cochlea and the labyrinth with the subsequent
stimulation of the vestibular hair cells and the
production of vertigo.

Posterior semicircular canal dehiscence is more
infrequently reported compared to superior semi-
circular canal dehiscence. Brantberg et al.’ described
a patient presenting with posterior canal dehiscence
caused by an apex cholesteatoma. They observed
that patients with posterior and superior semicircu-
lar canal dehiscence have similar auditory and
vestibular features. However, they observed that
the vertical component of the pressure and sound
induced nystagmus in PCD beats in the opposite
direction to that of superior canal dehiscence.

We present a rare case of superior and posterior
canal dehiscence in a pregnant patient.

Case report
A 34-year-old woman presented with sudden onset

severe rotatory vertigo associated with nausea and
vomiting at 22 weeks gestation. This was preceded
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by an upper respiratory tract infection. Although
she reported a gradual improvement in her symp-
toms, she continued to complain of persistent
disequilibrium with a tendency to veer to the left
side when walking. She complained of vertigo
precipitated by sneezing, coughing, loud noise and
inserting her finger into her left ear. She also expe-
rienced intermittent tinnitus, a pressure sensation,
hyperacusis and muffled hearing in her left ear
since the initial vertigo attack.

On examination, otoscopy was normal. Pure
tone audiometry showed normal air conduction
thresholds with negative bone conduction thresholds
at the low frequencies bilaterally. Tympanometry
showed type A traces. Distortion product otoacoustic
emissions and transient evoked otoacoustic emissions
were both normal.

Electronystagmography and calorics showed no
significant canal paresis or directional prepon-
derance, although a few beats of vertical nystagmus
were noted during the caloric test. The patient re-
ported a tilting sensation on carrying out a fistula
test on the left ear, however there was no associated
nystagmus. She rotated 70 degrees to the left on
Unterberger’s test. Her tandem walk was signifi-
cantly impaired with her eyes closed. A Hallpike
test was negative with both ears undermost. The
patient reported no vertigo and no nystagmus was
seen on carrying out a valsalva manoeuvre against
pinched nostrils. Objective torsional anticlockwise
slow phase nystagmus was observed on applying a
500 Hz tone at 115 dB and a 2 kHz tone at 115 dB
to the left ear (eye movements described from the
clinician’s perspective). As the patient’s history
was suggestive of canal dehiscence, a high resolu-
tion CT scan of the temporal bones was requested,
as the previous MRI scan was inconclusive. The
CT scan showed erosion of the posterior limb of the
left superior semicircular canal and associated ero-
sion of the superior limb of the left posterior semi-
circular canal (Figures 1, 2).

Discussion

This patient illustrates some of the many challenges
in the diagnosis of semicircular canal dehiscence of
both the superior and posterior semicircular canal.
Symptoms of a semicircular canal dehiscence syn-
drome include vertigo and oscillopsia, precipitated
by loud sounds (Tullio’s phenomenon) including to
one’s own voice and musical instruments. Other

T. Meehan et al.

Figure 1
Bone window CT of the petrous bone. The arrow demonstrates
dehiscent left superior semicircular canal.

Figure 2
The arrow demonstrates dehiscent left posterior semicircular
canal.

associated symptoms include chronic disequilibrium,
hyperacusis, autophony, ear fullness, tinnitus and
hearing loss.

Symptoms can also arise following sneezing,
coughing, nose blowing, bending, exertion, apply-
ing pressure to the tragus and on carrying out a
valsalva manoeuvre. Positive pressure in the ear
canal elicited by sound, and performing a valsalva
maneuver with pinched nostrils results in expansion
of the membranous canal with outwards movement
of the dehiscent region. This leads to ampullofugal
deflection of the canal cupula, with stimulation of
the afferent vestibular nerve, supplying the cupula;
resulting in an increased firing rate and vertical
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rotational nystagmus away from the affected ear.
Conversely, negative pressure in the ear canal
caused by performing a valsalva manoeuvre against
a closed glottis results in inwards movement of the
dehiscent area. This leads to ampullopetal deflec-
tion of the cupula with inhibition of the vestibular
nerve afferents, a decreased firing rate and a verti-
cal rotational nystagmus towards the affected ear.
In those individuals with a single affected canal, the
eye movements evoked by these stimuli align with
the plane of the affected canal.*” This supports
Ewald’s first law in humans where the axis of nys-
tagmus should match the anatomical axis of the
semicircular canal that created it.* Rajenderkumar
et al . reported a patient with bilateral superior and
posterior canal dehiscence in which the dehiscence
in the right ear was more prominent. The patient
demonstrated clockwise nystagmus with no verti-
cal component, on performing a valsalva manoeu-
vre against pinched nostrils or on applying pressure
to the right tragus. This is similar to the case re-
ported, in which anticlockwise nystagmus with no
vertical component was obtained on applying
115 dB sound stimuli to the left ear. The authors
hypothesise that when both posterior and superior
canal dehiscence occurs simultaneously in the same
ear, the vertical components of the nystagmus,
which beats in opposite directions for each affected
canal, cancel each other, hence the pure rotational
nystagmus noted in both cases.

Some patients develop increased bone conduc-
tion sensitivity, as a consequence, they frequently
report hearing their own heart beat (autophony),
hearing their feet touch the ground when walking,
hearing their joints or eyeballs move and hearing a
tuning fork placed on a distal extremity. Negative
bone conduction thresholds are often found on pure
tone audiometry, therefore an air-bone gap can exist
and patients may be misdiagnosed with otoscle-
rosis.” However patients with SSC dehiscence may
be distinguished from patients with otosclerosis by
the presence of intact acoustic reflexes and in-
creased vestibular evoked myogenic potentials
(VEMPs) on the affected side. It is therefore advised
that when SSC dehiscence is suspected, the audiolo-
gist should check for negative bone conduction
thresholds, acoustic reflexes and VEMPs. Mild to
moderate sensorineural hearing loss and conduc-
tive hearing loss have also been reported, possibly
as a result of dissipation of acoustic energy through
the canal dehiscence.®

The diagnosis of semicircular canal dehiscence
is confirmed by high resolution (0.5 mm collima-
tion or less) CT scan of the temporal bone. MRI
scans with contrast are useful investigations in the
diagnosis of vertigo and should be obtained to
exclude a central pathology, but do not show semi-
circular canal dehiscence as clearly as high resolu-
tion CT scan. However, a study performed by
Krombach et al.’, showed that MR imaging had a
sensitivity of 96% and specificity of 98% in the
diagnosis of semicircular dehiscence, taking the CT
scan images as a reference. They emphasised that
knowledge of the appearances of this entity on
MRI, may contribute to early diagnosis in patients
with vertigo, due to semicircular canal dehiscence.

Our patient complained of chronic disequilibri-
um. Minoret al? reported five patients with chronic
disequilibrium secondary to superior semicircular
dehiscence. In two of these, this was the most
disabling symptom. As plugging the affected canal
leads to resolution of the disequilibrium, he hypothe-
sised that this may be due to persistent abnormal
activation of the vestibular receptors.

The aetiology of superior semicircular canal
dehiscence is not usually known in most cases. In a
case series, Minor et al.* described 28 patients with
superior semicircular canal dehiscence, of which
36% reported previous head trauma or barotrauma
and one patient developed the symptoms following
a stapedectomy. Carey et al."” analysed 1000 tem-
poral bones under the microscope and they reported
a 0.5% incidence of complete dehiscence of the
superior semicircular canal of the temporal bone
analysed. They postulated that a bony defect may
occur in some individuals and that an injury of
some kind may lead to subsequent dehiscence."
Prior to the advent of antibiotics, posterior semi-
circular canal dehiscence has been found in associ-
ation with cholesteatomas and has also been
reported in association with a high jugular bulb."

In the case presented the patient first developed
semicircular canal dehiscence symptoms at 22 weeks
gestation, which may have resulted from the bone
demineralisation observed during pregnancy.'” The
additional effects of sneezing during an upper
respiratory tract infection may also have been a
contributory factor to the dehiscence.

The main treatment for superior and posterior
semicircular canal dehiscence is avoidance of the
provoking factors. In the case of disabling disequi-
librium, surgical invention is recommended and
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usually involves resurfacing the area of dehiscence
alone, or combined resurfacing and plugging, with
occlusion of the canal lumen. The rate of recur-
rence of symptoms is reported to be significantly
lower when occlusion of the lumen is performed.*"*
Access to superior semicircular canal dehiscence
can be made via a middle cranial fossa or via a less
invasive transmastoid approach."* In posterior canal
dehiscence, a transmastoid approach with plugging
of the posterior semicircular canal can be per-
formed." Alternatively, a ventilation tube could be
inserted for patients with symptoms induced by
pressure in the external auditory canal.” By reducing
the movement of the tympanic membrane, ossicular
chain and stapes footplate, this should lead to a
reduced pressure in the inner ear fluids.

We present the first case of a female pregnant
patient with superior and posterior semicircular
canal dehiscence. The diagnosis of semicircular
canal dehiscence should be suspected in patients
with sound induced vertigo. It should also be
considered in patients with conductive hearing loss
and intact acoustic reflexes. The diagnosis of semi-
circular canal dehiscence is based on clinical signs
and symptoms and can be confirmed by high reso-
lution CT scan.
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