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ABSTRACT
We report a case of a patient with superior semicircular canal dehiscence syndrome, a recently described condi-
tion in which vestibular imbalance and/or hearing loss results from the discontinuity of the bone overlying the su-
perior semicircular canals.
Case report. A 46-years-old women presented with autophony in the left ear and imbalance when shouting (Tullio 
phenomenon). Temporal bone computer tomography revealed a defect of the left superior semicircular canal 
caused by an enlarged superior petrosal sinus receiving drainage from a large cerebellar developmental venous 
anomaly.
Conclusion. We review superior semicircular canal dehiscence syndrome and its management, and we discuss 
common aetiologies. We conclude that superior semicircular canal dehiscence syndrome may present with a 
solely developmental aetiology, despite presenting late in life.
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INTRODUCTION

Superior canal dehiscence syndrome (SCD syn-
drome) is a rare medical condition of the inner ear, 
caused by a thinning or complete absence of the 
part of the temporal bone overlying the superior 
semicircular canal of the vestibular system. This 
may result from slow erosion of the bone or physi-
cal trauma to the skull and there is evidence that the 
defect or susceptibility is congenital. The SCD syn-
drome was fi rst described by Dr Lloyd B. Minor in 
1998. SCD syndrome can affect both hearing and 
balance, to different extents in different patients.

CASE REPORT

We present the case of a patient suffering of a 
sound-induced loss of balance, often associated 
with loud noises (Tullio phenomenon). The patient 
described a wide range of sounds that affect bal-

ance: a knock of the door, a telephone ringing and 
music. A change of pressure within the middle ear, 
for example when fl ying, caughing or nose-blow-
ing, may equally set off a bunt of disequilibrium, 
known as the Hennebert sign. The patient also 
claimed a progressive hearing loss in the left ear. 

The clinical examination started with the otomi-
croscopy which reveals a normal aspect of the tym-
panic membrane.

 Acoumetry revealed a negative Rinne in the left 
ear and a lateralized Weber to the left ear.

 Videonystagmography (VNG) revealed the ab-
sence of the spontaneous nystagmus; positive pres-
sure within the middle ear (Valsalva) leads to a 
vertical-torsional nystagmus “going down”, with 
the fast phase to the right ear, and vertigo.

 Audiological evaluation included pure tone au-
diometry (PTA) which revealed mild low-frequen-
cy conductive hearing loss in left ear (Fig. 1) and 
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impedancemetry. This showed bilateral type A tym-
panometry and bilateral normal acoustic stapedial 
refl ex (Fig. 2) and Tullio phenomenon in acoustic 
stapedius refl ex testing.

 

FIGURE 1. PTA Left ear 
– mild low-frequency conduc-
tive hearing loss 

FIGURE 2. Impedancemetry in left ear 
Type A tympanometry Normal acoustic 
stapedial refl ex result (ipsi- and 
contralateral stimulation)

Due to history and audiological results we con-
sidered SCD syndrome as a possible positive diag-
nostic and we performed vestibular evoked myo-
genic potentials test (VEMP). Response (waves P1, 
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N1) was present in both ears, but with signifi cant 
amplitude difference between the ears, in favour of 
the left one. At the same acoustic intensity, VEMP 
response had huge amplitude in the left ear, three 
times larger than in the normal right ear (Fig. 3).

 Based on these audiological measurements, we 
strongly suggest a SCD syndrome in the left ear 
and we referred the patient to computer tomogra-
phy (CT) examination.

High defi nition coronal CT scan of the temporal 
bone is the most reliable way to distinguish be-

tween superior canal dehiscence syndrome and 
other conditions of the inner ear involving similar 
symptoms as Meniere disease and perilymphatic 
fi stula.

In our case, the coronal CT scan revealed the 
erosion of the bone in the postero-superior part of 
the temporal bone, overlying the superior semicir-
cular canal of the vestibular system (Fig. 4) due to 
an enlarged superior petrosal sinus receiving drain-
age from a large cerebellar developmental venous 
anomaly.

FIGURE 3. VEMP recording – 97dB nHL click Left ear – high amplitude of the VEMP (3x right ear response)

FIGURE 4. Coronal CT 
scan (0.5-mm) of the left 
temporal bone dehiscence 
of bone (arrow) over the 
left superior semicircular 
canal 
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An accurate history and non-invasive diagnosis 
is of great signifi cance in SCD syndrome patients, 
as unnecessary exploratory middle ear surgery for 
conductive hearing loss may thus be avoided.

TREATMENT

From literature, when SCD syndrome is diag-
nosed, the osseous defect in the temporal bone can 
be repaired by surgical resurfacing of the affected 
bone or plugging of the superior semicircular canal. 
Bone cement has been the material most often used, 
in spite of its tendency to slippage and resorbtion, 
and a consequent high failure rate; recently, soft tis-
sue grafts has been substituted.

Sometimes, prevention is enough for mild symp-
toms and our fi rst choice of treatment was to rec-
ommend avoiding of the precipitating factors (stim-
uli) for three month period. If prevention would be 
insuffi cient, we shall refer the patient to neurosur-
gery evaluation.

DISCUSSION

Superior semicircular canal dehiscence syn-
drome is caused by abnormal communication be-
tween the inner ear and the cerebral middle fossa. 
Our paper review the clinical features and audio-
logical and imagistic battery test recommended in 
patients with possible SCD syndrome.

 Usually, SCD syndrome presents with pres-
sure– or sound–related vertigo/imbalance (Tullio 
phenomenon and Hennebert sign, respectively) and 
mild hearing impairment or just autophony. The 
symptoms results from the osseous defect of bone 
covering the superior semicircular canal, exposing 
the vestibular system to variations of intracranial 
pressure and to bone-transmitted sound, resulting 
in so-called “third window” conduction. Most pa-

tients report noise- or pressure- related vertigo only 
on direct questioning, highlighting the importance 
of good history-taking in diagnosing superior semi-
circular canal dehiscence syndrome.

The otological examination revealed normal as-
pect of the tympanic membrane, with no membrane 
movements with respiration that should point clini-
cians away from Eustachian tube conditions and 
suggest superior semicircular canal dehiscence. 
There may be involuntary torsional eye movements 
and nystagmus relating to the affected canal when 
preesure varies in the external auditory canal. In-
vestigating SCD syndrome requires PTA and im-
pedancemetric evaluation of the hearing as well as 
high resolution (< 0.6 mm slice thickness) CT scan-
ning to visualize the dehiscence.

The aetiology in our case is likely to be a devel-
opmental variation – an enlarged superior petrosal 
sinus receiving drainage from a large cerebellar de-
velopmental venous anomaly which slowly erodat-
ed the bone cover of the superior semicircular ca-
nal; dehiscence of bone overlying the superior 
semicircular canal generates a ‘third window’ for 
abnormal sound and pressure conduction.

The management of superior semicircular canal 
dehiscence syndrome involves conservative (pre-
venting) and surgical approaches. Plugging of or 
resurfacing the dehiscence does lead to improve-
ment or resolution of pressure or sound-related ver-
tigo.

CONCLUSION

Superior semicircular canal dehiscence syn-
drome is a recently described disorder giving rise 
to vestibular and auditory symptoms. This pathol-
ogy should be taken into account in differential di-
agnostic in patients with sound or pressure induced 
imbalance.

1. Minor L.B., Solomon D., Zinreich J.S., Zee D.S. – Sound – 
and/or pressure-induced vertigo due to bone dehiscence of the 
superior semicircular canal. Arch Otolaryngol Head Neck Surg 
1998; 124:249-58

2. Carey J.P., Minor L.B., Nagger G.T. – Dehiscence or thinning 
of bone overlying the superior semicircular canal in a temporal 
bone survey. Arch Otolaryngol Head Neck Surgery 2000; 126; 
137-47

3. Ataman T. and al. – Otology, Tech. Edit., Bucarest, 2002
4. Georgescu M. – Evaluation of the patient with dizziness, Maiko 

Edit., Bucarest,2005
5. Krombach G.A., Di Martino E., Schmidtz-Rode T., Prescher 

A., Haage P., Kinzel S., et al. – Posterior semicircular canal 
dehiscence: a morphological cause of vertigo similar to 
superior semicircular canal dehiscence. Eur Radiol 2003;13: 
1444-50

REFERENCES



ROMANIAN JOURNAL OF NEUROLOGY – VOLUME XI, NO. 3, 2012146

6. Minor L.B. – Clinical manifestations of superior semicircular 
canal dehiscence. Laryngoscope 2005; 115:1717-27

7. Carey J.P., Hirvonen T.P., Hullar T.E. – Minor Acoustic 
responses of vestibular afferents in a model of superior canal 
dehiscence. Otol Neurol 2004; 25; 345-52

8. Hirvonen T.P., Carey J.P., Liang C.J., Minor L.B. – Superior 
canal dehiscence: mechanism of pressure sensitivity in a 
chinchilla model. Arch Otolaryngol Head Neck Surg 2001; 
127:1331-6

9. Tullio P. – Irifl essi Sonori. Am J Physiol 1929; 90;542-3
10. Ferreira Suzane da Cuhna, Lima Marco Antonio de Melo – 

Tavares de. Superior Canal Dehiscence Syndrome. R ev. Bras 
Otorrinolaringol 2006; 72 ;414-8

11. Minor L.B. – The superior semicircular canal dehiscence 
syndrome. Am. J Otol 2000; 21:9-19

12. Carey J.P., Migliaccio A.A., Minor L.B. – Semicircular canal 
function before and after surgery for superior canal dehiscence. 
Otol Neurol 2007; 28 356-64


