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Abstract. This paper describes the diagnostic criteria for superior semicircular canal dehiscence syndrome (SCDS) as put
forth by the classification committee of the Barany Society. In addition to the presence of a dehiscence of the superior
semicircular canal on high resolution imaging, patients diagnosed with SCDS must also have symptoms and physiological
tests that are both consistent with the pathophysiology of a ‘third mobile window’ syndrome and not better accounted for by
another vestibular disease or disorder. The diagnosis of SCDS therefore requires a combination of A) at least one symptom
consistent with SCDS and attributable to ‘third mobile window’ pathophysiology including 1) hyperacusis to bone conducted
sound, 2) sound-induced vertigo and/or oscillopsia time-locked to the stimulus, 3) pressure-induced vertigo and/or oscillopsia
time-locked to the stimulus, or 4) pulsatile tinnitus; B) at least 1 physiologic test or sign indicating that a ‘third mobile window’
is transmitting pressure including 1) eye movements in the plane of the affected superior semicircular canal when sound or
pressure is applied to the affected ear, 2) low-frequency negative bone conduction thresholds on pure tone audiometry, or
3) enhanced vestibular-evoked myogenic potential (VEMP) responses (low cervical VEMP thresholds or elevated ocular
VEMP amplitudes); and C) high resolution computed tomography (CT) scan with multiplanar reconstruction in the plane of
the superior semicircular canal consistent with a dehiscence. Thus, patients who meet at least one criterion in each of the
three major diagnostic categories (symptoms, physiologic tests, and imaging) are considered to have SCDS.
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1. Introduction

Patients with a dehiscence in the bone overly-
ing the superior semicircular canal may experience
symptoms of pressure- or sound-induced vertigo,
hyperacusis to bone conducted sounds, and pulsatile
tinnitus. The resulting syndrome, called superior
canal dehiscence syndrome (SCDS) includes acute
vertigo attacks that are repeatably triggered by
particular sounds or pressure changes as well as
chronic disequilibrium due to the movement of
labyrinthine fluids with intracranial pressure changes
that occur with brain pulsations, respiratory varia-
tions, or changes in head position.

The initial series of patients with SCDS were
diagnosed based on common symptoms, a physi-
cal examination finding of eye movements in the
plane of the superior semicircular canal when ear
canal pressure or loud tones were applied to the ear,
and high resolution computed tomography (CT) scan
demonstrating a dehiscence in the bone over the supe-
rior semicircular canal [38]. The cause of SCDS is
unknown. Evidence has favored a congenital arrest of
bone development over the top of the superior canal
[8]. This may be a necessary but not sufficient condi-
tion for a third mobile window because the dura may
be insufficiently elastic to transmit pressure until it is
thinned or stretched. Indeed, in many cases a second
event like head trauma may initiate symptoms, per-
haps by shear stress on the overlying dura [37]. Others
have argued for an acquired etiology. The finding
of osteoclastic activity near the superior semicircu-
lar canal has been noted in one temporal bone study
[24]. The authors suggested that this indicates that
increased bone turnover may lead to reabsorption of
previously developed bone and the initiation of a third
window.

The additional abnormal opening or ‘window’ in
the labyrinth due to the dehiscence has been called a
‘third mobile window’, (the oval and round windows
are the first two windows). Normally, pressurizing
the inner ear via the oval window is relieved at the
round window. However, when an additional open-
ing or ‘window’ into the inner ear occurs at the apex
of the superior semicircular canal, the biomechan-
ics of the inner ear are altered. A model of the inner
ear including a superior canal dehiscence suggests
that sound energy entering the oval window at the
stapes is partially shunted away from the cochlea
and toward the dehiscence in the superior semicir-
cular canal. At the same time, for bone conducted
sounds there might be an abnormal low-impedance

pathway for sound/pressure to be transmitted into the
inner ear via the dehiscence [46]. This pathophys-
iology accounts for the low-frequency conductive
hearing loss and negative bone conduction thresh-
olds on pure tone audiometry [36], lower thresholds
for cervical vestibular-evoked myogenic potentials
(VEMPs)[52], higher amplitude responses for ocu-
lar VEMPs [4, 16, 60], and the eye movements that
can be observed in the plane of the superior semicir-
cular canal induced by sound or pressure applied to
the ear canal or with a Valsalva maneuver [38]. Fur-
thermore, the physiology of a ‘third mobile window’
links the symptoms that patients experience when
both an anatomic dehiscence is present and the above
physiologic tests are abnormal [58].

There has been ambiguity in the literature about
how patients with SCDS are defined. The prevalence
of an anatomic dehiscence in the superior semicircu-
lar canal in asymptomatic persons has been estimated
from a temporal bone study to be 0.7% [8], and even
higher from radiographic studies [32, 62]. Although
the true prevalence of SCDS is unknown, the preva-
lence of patients with symptoms and signs consistent
with SCDS does not appear to be this high. It there-
fore appears that the presence of an anatomic bony
dehiscence is insufficient to generate symptoms in
some people. Furthermore, CT imaging tends to over-
estimate the presence of a dehiscence [15]. One aim
of providing a definition of SCDS is to improve the
specificity of the selection of patients for research
studies. As a result of such research, when clini-
cians encounter a patient who meets these criteria,
the prognosis, prevalence, and likely benefits and
risks of interventions can be explained based on a
common understanding of the condition. Further-
more, in the care of patients, surgical treatment of
SCDS appears to be effective at reducing symp-
toms [13, 37], improving quality of life [45], and
normalizing the abnormal diagnostic tests [57, 60].
Consensus diagnostic criteria are important to ensure
that patients do not receive unnecessary surgery, or
conversely, that patients who meet diagnostic criteria
are offered appropriate counseling about treatment
options.

Since the original description of SCDS a greater
understanding of the pathophysiology of ‘third
window’ syndromes has been developed through
advancements in higher resolution imaging protocols
and increasingly sensitive and specific diagnostic
tests for the condition. The diagnostic criteria
presented here are based on the classification
subcommittee’s synthesis of accumulated scientific
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evidence in the approximately twenty years since
SCDS was first described.

2. Methods

The work presented here is part of an ongoing
project to develop an international classification of
vestibular disorders (ICVD). The ICVD uses a struc-
tured process to develop consensus diagnostic criteria
for vestibular symptoms and disorders. The process
of establishing criteria is overseen by the Classifi-
cation Committee of the Barany Society. For each
diagnostic category, an international team of con-
tent experts from multiple disciplines is established
to propose initial criteria based on the best available
scientific evidence. For SCDS, the initial diagnos-
tic criteria were based on the clinical findings in
patients who were found to have a dehiscence in
the bone overlying the superior semicircular canal
and the improvement in both symptoms and signs
in patients who had undergone surgical plugging or
resurfacing of the superior semicircular canal as ther-
apy. The initial criteria were proposed and circulated
to the subcommittee members in February, 2017.
Comments were gathered and synthesized with mod-
ified criteria presented in Munich to the Classification
Committee on March 11, 2017 for tentative approval.
The definitions presented here are supported by a pro-
cess of discussion and refinement as established by
the classification committee for the ICVD. The cri-
teria presented below have been carefully considered
to account for broad applicability to the international
community of otolaryngologists, physical therapists,
neurophysiologists, audiologists, neurologists, neu-
rosurgeons and neurotologists who may be seeing
patients with this syndrome.

The diagnosis of superior semicircular canal dehis-
cence syndrome requires all of the following criteria:

1. Atleast 1 of the following symptoms consistent
with the presence of a ‘third mobile window’ in
the inner ear:

1. Bone conduction hyperacusis

2. Sound-induced vertigo and/or oscillopsia
time-locked to the stimulus?

3. Pressure-induced vertigo and/or oscillop-
sia time-locked to the stimulus?

4. Pulsatile tinnitus

2. At least 1 of the following signs or diagnostic
tests indicating a ‘third mobile window’ in the
inner ear:

1

1. Nystagmus characteristic of excitation or
inhibition of the affected superior semi-
circular canal evoked by sound, or by
changes in middle ear pressure or intracra-
nial pressure®

2. Low-frequency negative bone conduction
thresholds on pure tone audiometry?

3. Enhanced VEMP responses (low cervical
VEMP thresholds or high ocular VEMP
amplitudes)®

3. High resolution temporal bone CT imaging
with multiplanar reconstruction demonstrating
dehiscence of the superior semicircular canal’

4. Not better accounted for by another vestibular
disease or disorder.

3. Notes

1. Symptoms can include hearing one’s voice
loudly or distorted in the affected ear (auto-
phony), abnormal perception of one’s own inter-
nal body sounds like hearing loudly one’s eye
movements or blinking, borborygmi, crepitus
from jaw or neck movements, and footfalls.

2. Sound-induced vertigo and/or oscillopsia (Tul-
lio phenomenon) should be triggered regularly
by stimuli that are characteristic to the indi-
vidual case and ear in question. The vestibular
symptoms include dizziness, oscillopsia, or
vertigo triggered during exposure to sounds.
Provoking sounds tend to be loud, low-frequ-
ency sounds. Time-locking to the stimulus impl-
ies that the onset and duration of symptoms are
linked to the stimulus period.

3. Pressure-induced vertigo and/or oscillopsia
can occur from performing Valsalva maneu-
vers (moderately forceful attempted exhalation
against a closed airway, whether by nasal or
glottic closure, as when coughing, straining, or
sneezing), or when changing the pressure in the
ear canal. The vertigo and/or oscillopsia is time-
locked with the stimulus and may occur with the
application of pressure or its release.

4. Nystagmus is a clinical sign that can be ob-
served using either video-oculography or Fren-
zel goggles in the clinic. Eye movements should
be in the plane of the superior semicircular
canal, time-locked with the stimulus. This can
be made more obvious by having the patient
align their pupil with the plane of the superior
semicircular canal, such that a vertical, rather
than torsional eye movement is seen (e.g. asking
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the patient to look right when assessing the right
ear). An audiometer can be used to adminis-
ter tones at different frequencies and intensities
to each ear. The provocative intensities can be
quite loud (e.g. 100 dB hearing level, HL), so the
stimulus should be kept brief. Positive and neg-
ative pressure can be delivered to the ear canal
with a finger, or by asking the patient to perform
nasal Valsalva (pinch the nose closed and blow
to generate positive nasopharyngeal pressure)
or glottic Valsalva (asking the patient to bear
down as if lifting a heavy item) maneuvers.

Pure tone threshold audiometry typically shows
differences in air and bone conduction thresh-
olds at low to middle frequencies (250Hz,
500Hz, 1000Hz and sometimes 2000 Hz).
The most common diagnostic abnormality for
SCDS is the presence of one or more nega-
tive bone conduction (BC) thresholds, i.e., the
individual can perceive the BC sound stim-
ulus at intensities not normally perceived in
the population. However, varying degrees of
sensorineural hearing loss may co-exist with
SCDS, particularly as patients age. For this
reason, the BC threshold may not be negative
but will still be lower than the air conduction
(AC) threshold at the same frequency, causing
an air-bone gap on the audiogram. This can
present a diagnostic challenge because many
conditions of the tympanic membrane or middle
ear can cause air-bone gaps, a situation com-
monly referred to as “conductive hearing loss”
(CHL). However, middle ear causes of CHL
typically produce measurable abnormalities on
other tests included in comprehensive audiom-
etry. Immittance testing, which measures the
sound energy transferred by the middle ear
structures, yields information about the com-
pliance and volume of the middle ear. Air-bone
gaps caused by tympanic membrane or mid-
dle ear disease typically produce abnormalities
of these immittance measures. Conversely, air-
bone gaps with normal immittance measures
could support a diagnosis of SCDS. Likewise,
the stapedial reflex test is used to assess the
mobility of the stapes, the final entry point into
the labyrinth for sound. When the stapes is fixed
by otosclerosis or congenital fixation, the stape-
dial reflex is typically absent. Thus, the presence
of air-bone gaps in a patient with normal stape-
dial reflex testing could also be supportive of a
third-mobile window like SCDS. In summary,

interpretation of audiometric testing requires
a synthesis of the findings of comprehensive
audiometry to determine whether or not the
presence of low- to mid-frequency air-bone
gaps are supportive of the diagnosis of SCDS.
Some patients may have auditory symptoms in
the absence of vestibular complaints [3], and it
is possible to meet the criteria for SCDS with
auditory symptoms and findings under criteria
1 and 2.

6. Cervical VEMP (cVEMP) thresholds are
decreased on the affected side in patients with
SCDS, while ocular VEMP (oVEMP) ampli-
tudes are higher on the affected side in patients
with SCDS. VEMP thresholds and amplitudes
should be compared to normal ranges estab-
lished for the particular system/laboratory as
there can be a number of variations in the tech-
niques of testing. VEMP results should also
be interpreted in light of audiometric findings
because VEMPs evoked by air-conducted sound
are typically reduced by middle ear causes of
CHL. This is due to the loss of sound energy
reaching the labyrinth from the oval window. In
SCDS one can encounter the presence of robust
VEMP responses with an air-bone gap at the
stimulus frequency when there is normal immit-
tance and stapedial reflex testing —i.e., when the
air-bone gap is not caused by a middle ear cause
of CHL. It is again emphasized that all of the
findings of VEMP and audiometric testing must
be synthesized for a meaningful interpretation.

7. CT scans should preferably have a resolution
near 0.2 mm or better. The images should be
reconstructed in the plane of the superior semi-
circular canal as well as orthogonal to it, to
demonstrate the dehiscence.

4. Comments

4.1. Definite versus probable superior
semicircular canal dehiscence syndrome

The committee discussed proposing probable and
definite categories of superior semicircular canal
dehiscence syndrome. In favor of this approach is
the broad range of auditory and vestibular symptoms
with which patients may present reported in the lit-
erature [39], as well as the possibility for superior
semicircular canal dehiscence to be confirmed dur-
ing surgery. Thus, we considered a separate category
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of “definite SCDS” for cases in which dehiscence
was confirmed at the time of surgery. As a diagnostic
criterion, however, a surgically confirmed dehiscence
is not particularly helpful for patients who have to
decide whether they wish to have an intervention.
Also, many surgeries are performed via the transmas-
toid approach, during which surgeons often decide
not to confirm the dehiscence e.g. by opening the
canal after plugging both ends. We therefore decided
against making a distinction between definite and
probable SCDS and instead only have one set of
criteria for “definite SCDS”.

4.2. The spectrum of presenting symptoms in
SCDS

Patients with SCDS present with a variety of symp-
toms, with some patients having more auditory and
others more vestibular complaints. To accommodate
the variability of clinical presentation within a sin-
gle diagnostic category, we proposed that patients are
required to have at least one symptom in the category
of symptoms that are supported by the pathophys-
iology of a third mobile window. Bone conduction
hyperacusis symptoms are thought to occur from
the low impedance pathway caused by the pres-
ence of a third mobile window. Patients often report
hearing pulsatile tinnitus in the affected ear, likely
from transmitted pulsations of the dura through the
dehisced semicircular canal. Some authors prefer the
more specific term ‘pulse-synchronous tinnitus.” This
term describes a tinnitus perception completely syn-
chronous in time and phase with the carotid arterial
pulse. In contrast, patients with SCDS may hear the
pulsation of changes in intracranial pressure or a less
pulsatile but more undulating turbulence of blood
flow in one of the intracranial venous sinuses, most
likely the superior petrosal sinus. In these cases, the
frequency of the percept would be the same as the
radial pulse, but the phase can be different, and the
quality might not even be described as pulsatile. All
of these perceptions would be consistent with our use
of the commonly accepted clinical term *“pulsatile tin-
nitus” because they are ultimately related to vascular
pulsations.

Other symptoms included in the criteria are sound-
or pressure-induced vertigo that is time-locked to
the stimulus. As a result of pressure being trans-
mitted via the oval window toward the dehiscence
and across the sensory epithelia of the labyrinth, the
onset of symptoms is time-locked with their stimu-

lus. Whether the total duration of these symptoms is
exactly time-locked with their stimulus, or whether
an after-effect might be present, has not yet been
thoroughly investigated. Therefore, the committee
decided, using expert opinion, that the duration of
symptoms is also mainly time locked.

Patients with migraine commonly report hypera-
cusis to sound (phonophobia) during a migraine with
some also experiencing increased vertigo/dizziness
with increasing sound exposure. These vestibular
symptoms tend not to be time-locked to the stimulus
as in SCDS. Furthermore, SCDS is a chronic condi-
tion in which symptoms should be triggered regularly
whenever the characteristic stimulus is encountered
in the affected ear.

There are other symptoms reported by patients
with SCDS that are less clearly associated with
a ‘third mobile window, pathophysiology. These
include aural fullness, cognitive effects such as ‘brain
fog, chronic disequilibrium, and exacerbation of
migraine symptoms, including headaches. Although
these symptoms may be related to the dehiscent supe-
rior semicircular canal and have been observed to
improve after surgery, they tend to improve less fre-
quently [2] and might not be attributable directly to
the presence of the dehiscence. Common conditions
such as Eustachian tube dysfunction, temporo-
mandibular disorders, and migraine can also cause ear
fullness. Other vestibular disorders such as vestibular
migraine [30] or persistent postural-perceptual dizzi-
ness (PPPD) [51] include symptoms such as ‘brain
fog’, chronic disequilibrium, or headaches and can
co-occur with SCDS. These symptoms were there-
fore not included in the current diagnostic criteria.

4.3. Unilateral versus bilateral superior
semicircular canal dehiscence

While many patients are symptomatic only on one
side, up to 50% of patients have bilateral anatomic
dehiscences [8]. Symptoms and signs of SCDS
should localize to the affected ear as much as pos-
sible in cases of unilateral SCDS. In patients with
bilateral dehiscence, nystagmus elicited by stimuli
provided to a single ear should still be characteris-
tic of excitation or inhibition of the superior canal of
the stimulated ear. Patients with bilateral anatomic
dehiscences tend to have larger air-bone gaps and
lower cervical VEMP thresholds in the more symp-
tomatic ear. Additionally, in the Weber tuning fork
exam (512 Hz tuning fork stimuli) the sound is heard
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more loudly on the symptomatic side [41]. The behav-
ior of each ear should be considered separately on
audiometric and VEMP testing and during examina-
tion of the patient with ear canal specific sound or
pressure stimuli. However, low-frequency bone con-
duction hyperacusis can prove difficult to localize to
one ear during audiometric testing, even with proper
masking techniques. In some cases, correction of the
dehiscence on the more symptomatic side can lead
to apparent resolution of bone conduction hypera-
cusis on the contralateral side. Therefore, clinicians
should be cautious in drawing conclusions about the
less symptomatic ear based on auditory testing alone.

4.4. Near dehiscence

There have been reports of patients that present
with symptoms and signs consistent with SCDS, but
who are found at the time of surgery to have thin and
in some cases compliant bone overlying the superior
semicircular canal rather than a true dehiscence [59].
While evidence supports that even pinpoint dehis-
cences can alter pressure transmission through the
inner ear [42, 44], pinpoint dehiscences are not read-
ily detectable with current imaging technology. Even
more controversial is the notion that a physiologic
third window can occur in the absence of radiographic
abnormalities of the otic capsule [56]. Therefore, the
committee decided that additional data are needed
on such cases before they can be considered part of
ICVD diagnostic criteria for SCDS or other vertigo
syndromes.

4.5. Nystagmus

The original series of patients with SCDS all had
the clinical sign of nystagmus in the plane of the
affected superior semicircular canal with loud sound
or pressure applied to the affected ear [38]. The obser-
vation of nystagmus when these stimuli are provided
is explained by the ‘third mobile window,” pathophys-
iology. When loud low-frequency sound or positive
pressure is delivered to the affected ear, a pressure
gradient occurs between the oval window and the
dehiscence, causing an ampullofugal or excitatory
input to the affected superior semicircular canal.
Increases in intracranial pressure such as during a
Valsalva maneuver against a closed glottis causes a
pressure gradient from the dehiscence to the oval win-
dow, causing an ampullopetal flow or inhibitory input
to the affected superior semicircular canal [14].

4.6. Vestibular-evoked myogenic potentials

In SCDS, vestibular evoked myogenic potential
(VEMP) responses are enhanced. Cervical VEMP
(cVEMP) thresholds are decreased in patients with
SCDS [60]. The sensitivity and specificity of cVEMP
thresholds for SCDS is >80% [22, 64], but depends on
the parameters used. Thus, cutoff values for enhance-
ment of responses must be established for the system
used by the particular laboratory. Ocular VEMP
(oVEMP) is a newer test that has also been found
to be highly sensitive and specific for SCDS. Since it
does not rely on a threshold response, the oVEMP is
faster to perform, and more easily tolerated. Data sug-
gest the response to 500 Hz tone bursts may be more
sensitive and specific than cVEMP [23, 55, Zuniga et
al., 2013). Not all patients have a measurable VEMP,
however, and it can be absent as a result of prior mid-
dle ear surgery. The VEMP can also be enhanced in
other ‘third mobile window syndromes,” such as in
enlarged vestibular aqueduct syndrome [49]. Similar
to acoustic reflexes, VEMPs can be helpful in estab-
lishing that a low-frequency conductive hearing loss
is from a middle ear source such as otosclerosis, as the
VEMP in response to air-conducted sounds should
be absent in otosclerosis, and enhanced in cases of
SCDS [64].

4.7. Electrocochleography

Electrocochleography (ECochG) has been repo-
rted by several groups to be abnormal in patients
with SCDS, with patients with a dehiscence consis-
tently demonstrating an elevated summating potential
(SP) to action potential (AP) ratio [3, 43, 61]. This
observation appears to be a marker of a ‘third mobile
window,” as this elevated SP to AP ratio decreases
after plugging the dehisced semicircular canal [1, 61].
ECochG was formerly a popular diagnostic test for
Meéniere’s disease, yet the symptoms of patients pre-
senting with SCDS rarely align with those of patients
with Méniere’s disease. The committee discussed
including an elevated SP to AP ratio in the absence of
alow-frequency sensorineural hearing loss as a physi-
ological measure of a third mobile window. Although
an elevated SP to AP ratio on ECochG appears to
be a consistent finding among patients with superior
semicircular canal dehiscence, the other diagnostic
tests included in the criteria have more supporting
evidence and appear to be more specific for a third
mobile window syndrome. Pending additional data
such as the sensitivity and specificity of an elevated
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SP to AP ratio on ECochG for SCDS, ECochG could
be considered in future versions of the diagnostic
criteria.

4.8. Other physiologic tests

There are other physiologic measures that have
been reported or could be conceived of in the future
but were not included in the current diagnostic criteria
since they are not commonly available or standard-
ized. Some examples include power reflectance [33],
pulsatile oscillations of the eye [53] and pulsatile
movements of the tympanic membrane [10, 21]. Such
diagnostic adjuncts could be considered as support-
ive evidence for SCDS in centers that have expertise
in these recordings and may be promising avenues
for further research.

4.9. CT imaging

The term ‘“high-resolution” has been applied to a
wide variety of CT scanning parameters and contin-
ues to change as technology is updated. In a review
of temporal bone CT scans done in a tertiary referral
center 9% of scans had apparent superior semicircu-
lar canal dehiscence [62]. Many of these are likely
false dehiscences caused by the limits of resolving
thin bone, since the prevalence of a dehiscence in a
survey of post-mortem temporal bones was only 0.7%
[8]. The same study estimated that absent bone or thin
bone (less than 0.1 mm and likely to look dehiscent
on CT) occurs in 1.7% of individuals, meaning that
based on CT imaging alone, the population preva-
lence of a dehiscence would be approximately 2%. A
recent study by Berning et al. using higher resolution
CT indeed found a population prevalence of superior
semicircular canal dehiscence in asymptomatic indi-
viduals to be approximately 2% [5]. Such results can
be obtained with CTs that have a spatial resolution
near 0.2 mm or better. This can be accomplished with
multidetector CT, the most commonly used technol-
ogy for temporal bone CT. Collimation of the x-ray
beam to 0.5 mm to 0.63 mm allows the data to be rep-
resented by nearly isotropic voxels so that the images
can be reformatted in any plane without distortion.
The field of view used to reconstruct the images of
the inner ear should be the smallest size possible, so
that the labyrinth is displayed to maximal resolution
over the fixed size of the image matrix (usually 512 X
512 pixels). Image filters should be set for bone edge
detection, since those filters producing less “noisy”

images are likely to filter out a thin layer of bone that
might remain over the canal. In comparison to multi-
detector CT, flat-panel CT with a cone beam source
of radiation can give even better spatial resolution
[54]. After data acquisition by either multidetector or
flat-panel CT, images should be reconstructed from
a small field of view (FOV) sufficient to encompass
the entire inner ear, but small enough so as to not
sacrifice spatial resolution. In practice, a FOV that
only encompasses the ipsilateral temporal bone gives
good resolution. Images should be reconstructed in
the plane of the superior semicircular canal as well as
orthogonal to it so that any dehiscence can be defini-
tively demonstrated. Ideally, radial reconstructions
depicting cross-sections orthogonal to the lumen of
the superior semicircular canal give the truest repre-
sentation of the thickness of the bone over the canal.
However, even optimized scans are not without the
risks of false positive findings, so the diagnosis of
SCDS must never be based on a CT scan alone.

4.10. Magnetic resonance imaging (MRI)

Several groups have proposed using MRI as part of
the diagnostic workup of SCDS [7, 27]. With newer
MRI pulse sequences, improved gradient technology,
and higher strength magnetic fields, the resolution
of MRI of the inner ear has improved. Current MRI
technology, however, has not demonstrated adequate
resolution for identifying a dehiscent semicircular
canal as compared to high resolution CT imaging
[50]. Currently, MRI remains useful for detecting
other intracranial anomalies that can cause dizziness,
as well as to determine adequacy of prior attempts of
plugging the superior semicircular canal in patients
with persistent symptoms after surgery [48]. For now,
MRI was not included as part of the initial diagnostic
workup for patients with symptoms of SCDS.

4.11. Demographics of superior semicircular
canal dehiscence syndrome

Although the prevalence of an anatomic dehis-
cence of the superior semicircular canal is 0.7% [8],
the prevalence of superior semicircular canal dehis-
cence syndrome is unknown. Patients tend to present
with symptoms during the fifth and sixth decades of
life. SCDS appears to affect both genders similarly,
with some studies suggesting higher prevalence in
women [18, 41] and others higher prevalence in men
[37,22]. Younger adults and those over age 65 tend to
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present with similar symptoms, as do men and women
[40]. Cases of SCDS in children have been identi-
fied [20, 29]. Children tend to report more auditory
symptoms and may report hyperacusis or generalized
dizziness [29]. Differences in presenting symptoms
between children and adults may be attributed to
younger children having difficulty explaining their
symptoms to adults. Alternatively, changes in the
compliance of the dura with age may affect the clin-
ical presentation of SCDS. Additional studies are
needed to determine if diagnostic criteria should be
adjusted for a pediatric diagnosis of SCDS.

4.12. Differential diagnosis

“SCDS-like,” presentations can be seen in cases of
other causes of a third mobile window.

Patients with these findings may have evidence
for third mobile window physiology as evidenced by
findings on the diagnostic tests listed in the SCDS cri-
teria, butimaging or context of symptom onset should
raise suspicion that the case is atypical.

Secondary SCDS. Cases reported include those
caused by meningiomas [12], meningocele [9], or
fibrous dysplasia [17]. These cases suggest that any
third mobile window into the inner ear may cause
similar effects on the labyrinth to what is described
above [35]. Although CT imaging is recommended
for the diagnosis of SCDS, MRI may be appropriate
in the rare cases in which a secondary cause of SCDS
is identified.

Dehiscences in other semicircular canals. Cases
have been reported of posterior [19, 28] or horizontal
semicircular canal dehiscence [11], as well as other
labyrinthine dehiscences potentially capable of caus-
ing symptoms and signs similar to SCDS [6, 25, 26,
34]. The diagnostic criteria proposed here do not
include ‘third mobile windows’ in other semicircu-
lar canals. Additional data are needed to determine
whether patients with ‘third mobile windows, at
other locations present similarly to those with SCDS.
It is conceivable that symptoms could vary depend-
ing on which direction the sound or pressure energy
is diverted through the inner ear.

Perilymphatic fistulae. These may present with
sound- or pressure-induced vertigo similar to SCDS
but the etiology in these cases is usually evident
because symptoms start after stapedotomy, cochlear
implantation, barotrauma, or a cholesteatoma involv-
ing the labyrinth.

4.13. Other differential diagnoses

The differential diagnosis of SCDS can be chal-
lenging, since SCDS can present as a co-morbidity of
other vestibular disorders, and it can have overlapping
symptoms with them [39].

Some patients with Méniere’s disease report brief
episodes of vertigo triggered by sound and pressure
changes. This might result from the membranous
labyrinth adhering to the stapes footplate as an effect
of advanced hydrops. In these cases, not all criteria for
SCDS are fulfilled, and the characteristic symptoms
of spontaneous episodes of vertigo, sensorineural
hearing loss, and other fluctuating aural symptoms
of Méniere’s disease are more prominent [31].

In Vestibular migraine and PPPD, patients may
complain about sound-induced vertigo and hypera-
cusis. The duration of the vertigo is longer than it
is in SCDS. In vestibular migraine, patients often
report that dizziness is gradually worsened by the
accumulation of multiple sensory insults, including
bright lights, motion of the visual scene, and intense
sound, and that the dizziness persists beyond the
exposure. In contrast, for sound-induced vertigo in
SCDS, vertigo typically is present only during in
response to certain loud sounds and only during the
exposure to those sounds. The hyperacusis in vestibu-
lar migraine and PPPD is an overall hypersensitivity
to external sounds, or phonophobia. Both vestibular
migraine and PPPD, however, are often present as
co-morbidities of SCDS [58].

Patients with patulous Eustachian tube dysfunction
can experience auditory symptoms that overlap with
those of patients with SCDS, including autophony
[47]. While autophony of voice is common in both
SCDS and patulous Eustachian tube dysfunction,
autophony for nasal breathing is less common in
SCDS [63] but frequently found in patients with pat-
ulous Eustachian tube dysfunction.
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