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moscopy. On close questioning, and after some hesitancygraft. Brainstem auditory evoked potentials were moni-
the patient admitted that his vision appeared to oscillate tored intraoperatively, and, of interest, the waveform
very slightly, more so with exercise. The frequency of thecorresponding to cochlear function improved as the dehis-
oscillation was synchronous with his pulse and increasedence was sealed (Figure 4). His symptoms have almost
with mild exercise (the examiner and patient climbed cleared. He is considering having the procedure
stairs together). With careful slit-lamp examination, the performed on the opposite side.
same subtle movement was seen and captured on video.
The movement had no rapid component in either direc- DISCUSSION
tion, just a slow torsion. Later, Dr Robertson witnessed a
torsion movement of the whole eye during indirect The superior canal dehiscence syndrome was first
ophthalmoscopy while the patient performed a strong described in 1998 in 8 patients with vertigo or disequilib-
Valsalva maneuver. This, too, was captured on videorium related to sound or pressure stimudliAll the patients
Subsequent vestibular testing that included posturogra- were found to have dehiscence of the bone overlying the
phy implicated the left semicircular canal system. The superior semicircular canal. The symptoms included
results of magnetic resonance imaging (MRI) of the head sound- or pressure-induced vertigo, oscillopsia, or imbal-
were unremarkable, but computed tomography (CT), ance, which may be constant or episodic. Typically, the
using high-resolution techniques to see the temporal patient has no history of otologic disease, and hearing is
bones, showed a dehiscence of the left superior semicir-normal or loss is minimal. Sometimes, hyperacusis is
cular canal (Figure 1). At surgery, this canal was found toreported.
be covered with only a thin membrane, and temporalis Examination discloses vertical-torsional nystagmus
fascia and a bone graft were placed over the dehiscence tinduced by sound or pressure delivered to the middle ear,
seal it. with the Weber test lateralizing to the affected ear.
The second patient was a 62-year-old man who was &alsalva-induced nystagmus is prominent. CT demon-
neuroradiologist (in fact, trained at Mayo Clinic). He had strates dehiscence of the superior semicircular canal.
problems with balance dating to 1992, when he had short ~ The pathophysiologic mechanism is dehiscence over
episodes of vertigo when picking up a golf ball. the superior semicircular canal. This represents a Othird
Evaluation included two MRI studies, both of which were mobile windowO that allows pressure to be dissipated into
normal. In the last year, his symptoms have becomethe dehiscent area. Positive pressure in the middle ear
worse, notably acute vertigo with any sort of sneeze,causes endolymph to flow away from the ampulla of the
cough, or Valsalva maneuver or with just bending over.superior semicircular canal, resulting in excitation of the
He has been evaluated at Mayo Clinic over the years forhair cell receptors and, thus, the vestibular nerve. Carey
various problems, including an old resolved history of and associatéexamined 1,000 temporal bones from 596
Guillain-BarrZ syndrome and an ongoing chronic inflam- adults and found dehiscence in 5 bone specimens (0.5%
matory demyelinating polyneuropathy. Two years earlier, [0.7% of the adults]). In 1.4%, the bone was thin (<0.1
an ear, nose, and throat examination was performed formm); they reported that the bone is uniformly thin in
tinnitus, fullness, and hyperacusis in the left ear. The infants until age 3. The location of this phenomenon is in
results of an eye examination were normal, except for athe arcuate eminence or superior petrosal sinus, and it is
very noticeable torsional nystagmus with a Valsalvaoften bilateral. There were no erosive processes (gummas
maneuver. The rapid component had a clockwise vectoror arachnoid granulations). Carey and associates
(as seen looking at the patient). A fine rotatory nystagmusconcluded that this dehiscence is most likely a develop-
was noted during both the slit-lamp and ophthalmoscopic mental problem, often bilateral, with no evidence of
examinations. Of anecdotal interest, a high-resolution CTerosion. A secondary event such as trauma may cause
scan had been interpreted as Onegative,O but in the officeymptoms. The dehiscence is shown in Figure 5.
he was invited to scrutinize this scan on the computer Eye movements in the superior canal dehiscence
display and found abnormalities oboth sides, namely, syndrome were first described by Cremer and colleagties,
bilateral superior semicircular canal dehiscences (Figurewho used scleral search coils for 3-dimensional represen-
2). tation of eye movements. They demonstrated that the
The left superior semicircular canal was explored slow phase of the nystagmus was parallel to the axis of the
through a middle cranial fossa approach. The superiorsuperior semicircular canal: up and counterclockwise
semicircular canal was clearly dehiscent (Figure 3). Torotation with stimulation of the right ear, clockwise with
prevent loss of inner ear fluid and an almost certain hear-stimulation of the left ear. The release of Valsalva pres-
ing loss, the canal was immediately occluded with bonesure leads to a OstimulatoryO pattern of nystagmus. Visual
wax. The dehiscent area was then covered with a bondixation, using a light-emitting diode target, led to
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FIGURE 1
Patient 1. A, Left temporal bone seen on high-resolution computed tomogram showing dehiscence (arrow) in superior semitailarB;aNote the
bone (arrow) overlying the canal.
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FIGURE 2
Patient 2. A and B, Bilateral dehiscences (arrows) in the superior semicircular canals.
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FIGURE 3
Patient 2. A, Operative field of dehiscence. Note that the inside of the superior semicircular canal is widely exposel (&révwbone graft about to
be placed over the opening (arrow) in the canal.

Wave | represents function at
the cochlea; occluding

dehiscence greatly improved
the morphology of this wave
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FIGURE 4
Patient 2. Intraoperative brainstem auditory potential tracings showing improvement in the form of wave |, correspondirggdodhlea, as dehiscence
is covered.
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FIGURE 5
A through D, The varying thickness of bone (indicated by arrows) overlying the superior canals. Inset in D shows a verypéniraps fractured canal.
mf, middle cranial fossa; sps, superior petrosal sinus. (Reprinted with permissionAraim Otolaryngol Head Neck SutgCopyright 2000, American
Medical Association.)

sustained torsional deviation of the eyes away from theThis is a treatable cause of nystagmus and vertigo. During
stimulated ear, but suppression of horizontal and vertical an ophthalmoscopic or slit-lamp examination, finding of a
nystagmus. There was no skew deviation (which is seesubtle rotary nystagmus that is synchronous with the pulse
with stimulation of the utricle). can lead the examiner to the diagnosis.

For most patients, treatment has been conservative,
with most patients electing to watch the situation and REFERENCES
avoid stimuli that cause vertigo.Seven patients at two
institutions have been reported to have undergone treat- 1., Minor LB, Solomon D, Zinreich JS, et al. Sound- and/or
ment, with either a middle fossa or transmastoid approach pressure-induced vertigo due to bone dehiscence of the
being used. The vestibular symptoms of all the patients  superior semicircular canal Arch Otolaryngol Head Neck

have improved, but neurosensory hearing loss developed  Surg 1998;124:249-258.
postoperatively in two. 2. Cremer PD, Migliaccio AA, Pohl DV, et al. Posterior semi-

circular canal nystagmus is conjugate and its axis is parallel
to that of the canal.Neurology 2000;54:2016-2020.
CONCLUSIONS 3. Carey JP, Minor LB, Nager GT. Dehiscence or thinning of
bone overlying the superior semicircular canal in a tempo-
Dehiscence of the superior semicircular canal is a newly  ral bone survey. Arch Otolaryngol Head Neck Surg
described phenomenon in which vertigo is caused by ~ 2000;126:137-147.
pressure or sound changes. Heretofore, it has been
misdiagnosed as perilymph fistula or Tullio phenomenon. DISCUSSSION
The syndrome has specific eye movement findings on
vestibular testing, and high-resolution CT confirms the DR JONATHAN D. WIRTSCHAFTER. It has been said that
diagnosis of dehiscence of the superior semicircular canalmost of the questions asked of candidates for the exami-
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nations of the American Board of Ophthalmology have vestibular symptoms should be questioned concerning

remained the same over the years. Fortunately, thebarotrauma and head injury, as these are predisposing

answers to the old questions continue to change. It hasevents. Classical perilymph fistulas must still be identified

also been said that, in medicine and science, what isand the diagnosis may be elusive. The authors are to be

accepted as a fact is simply what cannot be disproven atommended for sharing with us a new answer to an old

present. Rotary nystagmus, vertigo and disequalibriumquestion and in demonstrating that the new answer

have been known to occur with several forms of pressureprovides a potential opportunity for effective surgical

on the vestibular system. These include heartbeat-treatment.

induced fluctuation of intracranial venous pressure or

Valsalva maneuver, increased external auditory canal presDrR JONATHAN C. HorTtoN. In this condition, what is

sure (finger movement within the external auditory canal- dehiscing from what? At one point you call this a superior,

HennebertOs sign), increased middle ear pressure transsemi-circular canal dehiscence and at another point you

mitted by the eustachian tube (yawning), and sound pres-call it a bony dehiscence. IsnOt this really an erosion of the

sure. The phenomenon of nystagmus induced by loudbone encasing the canal rather than a dehiscence?

sound is known as TullioOs phenomenon. The accepted The dehiscence itself is a defect in the bone, and

explanation of most of these pressure-induced nystagmudhere may be a membrane still present. There is not a

cases was a perilymph fistula (an abnormal connectiorfluid communication with the central nervous system. It is

between the inner and middle ears that allows the escapelike a diaphragm that will move and that movement will

of perilymph fluid into the middle ear compartment). set up the transmission of the pulse from within the head,

Ruptures of the round and oval windows are a treatablewhether itOs just from the heartbeat, or from a sneeze, or

cause of symptoms. from a Valsalva movement. The increase in pressure is
Advances in neuroimaging and studies of bone banktransmitted through that membrane which isnOt necessar-

material have shown that the bone overlying the superiorily a complete dehiscence but rather a membranous

semicircular canal is very thin in infants, so that the dura dehiscence of bone that allows the transmission of the

and membranous canal are initially in direct contact and pulse wave into the semi-circular canal. What causes this

only later are separated by bone. In 1998 Minor and asso4is unknown. It may be some minor trauma, or it may just

ciates reported probable dehiscence of the superior semi-be a spontaneous event that happens at some time in life.

circular canal in eight patients with TullioOs phenomenon,

HennebertOs sign or similar symptoms The dehiscence

constituted a so-called third mobile window into the inner

ear that allowed the fluid in the semi-circular canal to be

responsive to sound and pressure changes. In this way the

CSF pulse can be transmitted to the vestibular system. In

two of these cases the affected canal was surgically sealed

via craniotomy with beneficial results. More significantly,

the same group performed a study of a thousand tempo-

ral bones that had wisely been collected in the middle of

the previous century and this collection had not been

discarded to reclaim space at the beginning of this

century. Their study showed that 0.5% of temporal bone

specimens and 0.7% of the individuals had dehiscence in

the semicircular canal and that additional patients had

intrusion on the canal from the adjacent superior petrosal

sinus. Younge and his associates have called to our atten-

tion today that a previously unrecognizable condition has

a rational explanation and a possible surgical treatment for

the most disabled cases. However we must be cautious in

assuming that we understand the pathogenesis of pres-

sure-induced nystagmus for all patients, as there are

patients who may have local erosive processes such as a

vestibular schwannoma or infectious disorders such as

syphilis or Lyme disease who may acquire the same symp-

tomatology due to other mechanisms. All patients with
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