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Chapter 13
Medical Therapy

Gerard J. Gianoli and James S. Soileau

There are a multitude of papers detailing surgical treatments for superior semicircu-
lar canal dehiscence (SSCD) and other third mobile window disorders (TMWD).
However, there is scant mention of medical or non-surgical treatment options, let
alone papers dedicated to options/outcomes for medical treatment. There are obvi-
ous benefits for successful medical management of TMWD. These include reduced
risk, reduced discomfort, and reduced cost. Another potential benefit would be bet-
ter patient outcomes for some of the symptoms not so well controlled with surgery.

SSCD existed prior to its first report in 1998 [1]. In the pre-1998 days, SSCD
patients were typically diagnosed with other otologic conditions. Among these were
Meéniere’s disease, atypical Méniere’s disease (vestibular hydrops/cochlear
hydrops), perilymph fistula, and vestibular migraine.

One of the first SSCD surgeries in 1998 we performed was a patient with a
Meéniere’s presentation [2]. Two years prior to his presentation, he had been treated
with a vestibular nerve section for left-sided aural fullness, hearing fluctuation and
episodic vertigo, after a prior unsuccessful endolymphatic sac procedure. He pre-
sented to us with similar symptoms on the right side. A CT scan at the time demon-
strated bilateral SSCD. A middle fossa craniotomy with repair of the right SSCD
resolved his vertigo, right-sided fullness, and hearing fluctuation. Unfortunately for
the patient, the left side that had undergone the vestibular nerve section had persis-
tence of hearing fluctuation and fullness.

Similarly, we have witnessed many patients over the past 24 years who had
SSCD and had been previously treated for a presumed diagnosis of Méniere’s dis-
ease. Unlike our patient in 1998, some of these patients did extremely well being
managed with conventional Méniere’s disease treatment strategies. In 2015, a
75-year-old man presented to us with a 2-year history of right-sided fullness,
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hearing fluctuation, and episodic vertigo lasting hours per spell—often precipitated
by straining. He had a similar presentation 25 years earlier and was treated with
right endolymphatic sac surgery. He requested that we simply “do that same surgery
that worked so well 25 years ago.” CT scan demonstrated bilateral SSCD and his
Valsalva, Fistula, and Tullio tests were abnormal in the right ear. We performed a
right SSCD repair via a combined transmastoid-middle fossa approach. He has been
free of vertigo since SSCD repair, but he was vertigo free for 23 years after his right
endolymphatic sac surgery in 1990. While these examples involve surgery, we have
witnessed those who have done extremely well with medical management tech-
niques employed for Méniere’s disease as well.

In the management of perilymph fistula (PLF) patients, traditional medical man-
agement often involves a period of bedrest and restriction from straining. Again, a
considerable number of PLF patients will have had success with such conservative
measures. It is interesting to note that many patients previously thought to have
PLF, have SSCD and other TMWD.

Many SSCD patients who have successful relief of vertigo and autophony will
continue to have persistent symptoms after successful surgical treatment. Of note is
the symptom of aural fullness which we and others have found to not be reliably
relieved by surgical intervention [3]. An interesting study by Ray et al. [4] looked at
33 ears in 24 patients with SSCD. These patients underwent a 4-h delayed intrave-
nous Gd-enhanced 3D-FLAIR MRI using a compartmental endolymphatic hydrops
grading system. They found 27.3% had MRI findings of endolymphatic hydrops.
There was no correlation to cVEMP or oVEMP testing, but they did find a greater
degree of sensorineural hearing loss in the hydropic patients. Similarly, other MRI
studies of SSCD patients have reported 23-80% prevalence of endolymphatic
hydrops [4-6]. While it is certainly possible that these may be concomitant Méniere’s
along with SSCD, this does raise the question as to whether endolymphatic hydrops
is part of, or sequela of, SSCD pathophysiology. The corollary is the question of
whether traditional medical management of Méniere’s would be effective medical
management of SSCD.

TMWD is a pressure problem resulting from increased compliance in the inner
ear resulting in abnormal cochlear and vestibular stimulation. We propose that any-
thing that reduces the pressure exerted on the inner ear will tend to improve the
resulting symptoms from abnormal stimulation. These abnormal pressure influ-
ences result from both internal (intracranial) and/or external (middle ear) pressure
waves. Surgical repair results in significant reduction in these pressure waves by
reducing the inner ear compliance. Medical therapy does not change the inner ear
compliance but is aimed at reducing the pressure waves.

These patient experiences led us to reconsider the concept of medical manage-
ment for SSCD and TMWD in general. We now employ some of these measures
before considering surgery in SSCD or TMWD patients. This chapter will detail
specifics on medical management of TMWD. We estimate that over half of our
patients who would have been considered surgical candidates, respond to a combi-
nation of medical measures we describe in this chapter.

One of the biggest challenges facing treatment based on symptoms of TWMD is
the variability of symptoms—and their overlap with other disease processes. For
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some patients, aural fullness or pseudo-conductive hyperacusis is most concerning,
whereas others are most bothered by autophony, pulsatile tinnitus, imbalance, or
vertigo provoked by sound or pressure. The finding of SSCD on CT scan does not
imply causation of symptoms. For instance, we all have seen patients with CT evi-
dence of SSCD and aural fullness, found to have bruxism and temporomandibular
joint disorder, which when treated, resolved the aural fullness. Patients also exhibit
symptoms related to damage associated with these abnormal pressure waves. These
symptoms are treated with supportive care such as antinausea medications and ves-
tibular rehabilitation aimed at expediting central vestibular compensation and treat-
ment of concomitant BPPV. Awareness of these scenarios must also be considered
in medical treatment strategies.

Avoidance of Triggers

In a classic scene from a Marx Brothers movie, the patient, as he lifts his arm, says to
the doctor, “Doctor, Doctor! It hurts when I do this!” Groucho Marx, who plays the
doctor, replies, “Then don’t do that” We have all practiced some variation of
“Groucho Marx” medicine throughout our careers, and it certainly applies to
TMWD. One of the characteristic symptoms of TMWD is strain-induced vertigo/
dizziness. Elimination of straining will eliminate many episodes of vertigo for
TMWD patients. Many patients know this from prior experience and will avidly
avoid such triggers. However, there is a sizeable number of patients who do not
understand that this is one of the triggers for their symptoms until it is pointed out by
the clinician. While we explain this to patients, we also give them a handout describ-
ing things to avoid (Fig. 13.1). We recommend this be strictly followed for six weeks,
while other additional medical measures take effect. This is how we have treated PLF
patients in the past and is often at least partially successful in resolving the patients’
symptoms. Some of the more obvious factors to clinicians, but less so for patients,
are weightlifting and other resistance-type exercises. We are assiduous in discussing
these restrictions but still find patients who did not understand that abdominal
“crunches” (or other core-muscle exercises) will continue to aggravate their condition.

Similarly, we advocate avoidance of activities where the abdomen/chest/head are
subjected to major pressure altering conditions. Among these is childbirth by vagi-
nal delivery. We have witnessed many SSCD patients describe their symptoms to
occur or worsen after a vaginal delivery. We discuss cesarean section deliveries for
our pregnant patients, if medically reasonable. Although anecdotal, we have not
seen any exacerbation of TMWD with c-section births.

Another common complaint we have encountered is onset or worsening of
TMWD after a non-otologic surgical procedure performed under general anesthe-
sia. When undergoing general anesthesia there are a number of factors that cause
large intracranial pressure changes. Patients are pre-hydrated with I'V fluids to treat
dehydration from an NPO status and to avoid a drop in blood pressure during induc-
tion. This fluid loading will cause a rise in intracranial pressure to some degree.
After surgery, the patients are often not extubated until fully awake and coughing
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A labyrinthine dehiscence-fistula is an abnormal opening somewhere aronnd the inner ear. In this condition, the flnid can
shift out of the inner ear into another space, such as the middle ear. When this happens, this can tear delicate membranes
in the inner ear and canse vertigo/dizziness, tinnitus (tnging in the ear) and hearing loss. Initial treatment of this is geared
toward reducing any p de d toward the eac. Often, we nse dietary methods such as resteicting caffeme or salt in
the diet to reduce the pressuge on the ear. Sometimes a dimretic or fhuid pill will be nsed to reduce finid pressuce as well. In
addition, theze are 2 number of activities that vou should refrain from in order to reduce pressuce on the ear and reduce this
from being a problem. Among these aze the following:

1) Avoidance of nose blowing or sneezing through the nose. Sniffing is okay and does not seem to affect the pressure
in the inner ear. If you have to sneeze, open yonr month to sneeze. Please do not stifle a sneeze since this is worse
than actually sneezing through the nose.

2) Avoid any strenuous activity. In partienlac, any activity that increases the pressuge in yons abdomen or chest will
get transmitted to the head and consequently to vous inner ears. In general, any activity that requires more effort
than lifting 10 ponnds should be avoided

3.) Avoid bending over at the waist. If you need to pick up something off the gronnd, bend at the knees.

4.) Sewual activity is also restricted since this will place significant pressire on the inner ears as well.

5.) Straining can occur dugng times of constipation and shonld be avoided when having a bowel movement. Also,
becanse of this, we recommend a stool softenec.

6.) Ifatall possible, we recommend the pegiod of fistula precantions shonld begin with 5 days of bed sest with the head
elevated abore the heart. Duging this time period you should only get out of bed to go to the bathroom.

7.) Ifyom have a chronic congh or problems with nasal ¢ ion/chronic sneezing, vou should contact yons physician

. . . - . .
for aggressive treatment of this since this wil make vyowr sitmation mmch worse.

8) Do not use eaplngs. Yon can use cotton with Vaseline to prevent water from getting in the ear

9.) Itis also recommended that you got have any dental wock, massages, chiropractic wozk or physical thempy, ducing:

this 6-week pediod.

The above-mentioned restrictions generally apply for a 6-week peciod. If von develop any episodes of vertigo dnring this
time peciod, please note which activities seem to provoke the spell and record them for later constltation. Many pati
with pedlvmphatic fismlas find that this will significantly impzove their symptoms. Howerver, if it does not, sll:g.\cal fepaic
may be requized in order to treat vour peclvmphatic fsmla.

NOTE: NOTIFY DOCTOR IMMEDIATELY IF YOU EXPERIENCE LEG PAIN OR SHORTNESS OF BREATH.

Fig. 13.1 Patient handout describing the physical restrictions employed as an initial means to
control vertigo triggers. This handout is routinely given to our TMWD patients and is rigidly
enforced for the first six weeks of medical therapy, while other medical measures are begun to
reduce intracranial pressure (diet and carbonic anhydrase inhibitors or diuretics). After six weeks,
the physical restrictions are relaxed but the principle of avoidance of extreme straining remains

with the endotracheal tube in place. This coughing against the endotracheal tube
will further cause transient significant increases in intracranial pressure (ICP).
Lastly, postoperative nausea and vomiting will add to the pressure increases from
above. To minimize the risk to the TMW defect, we make recommendations to the
anesthesiologists in Fig. 13.2. Since instituting this strategy, we have not seen any
patient with worsening of TMWD after surgery with general anesthesia.
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Anesthesia Considerations for Patients
with Inner Ear Pathology
Undergoing Non-ear Surgery

e Limit the amount of I.V. hydration

o Hyperventilation if possible (CO2: 26-30)

e Avoid significant intra-thoracic, intra-abdominal or intra-cranial
pressure changes

e Consider using an LMA (laryngeal mask airway) if feasible

e Deep extubation if possible (i.e., avoid straining/coughing on
endotracheal tube)

e Anti-emetics as indicated — Please consider using high dose
Zofran (12 mg V) preop.

Fig. 13.2 These are the recommendations for anesthesia care of the TMWD patient who is under-
going general anesthesia. The goal is to avoid large changes in intracranial pressure to prevent
subsequent exacerbation or recurrence of vestibular symptoms

A very characteristic symptom of TMWD is sound-induced dizziness or Tullio
phenomenon. Avoidance of very noisy environments may be possible for some
patients but not for others. Where avoidance of noise is not possible, noise-cancelling
devices (NCD) offer help. While barrier ear plugs or earmuffs are capable of attenu-
ating high frequency noise (>1 kHz), they are not very useful for attenuating low
frequency noise (<1 kHz). Unfortunately, low frequencies are the most inciting
sounds for TMWD. Noise-cancelling devices with active sound reduction are aimed
at reducing low frequency noise. Noise-cancelling devices employ microphones to
measure incoming low frequency sound and have an active output of low frequency
sound in the opposite phase (anti-phase) of the incoming sound. This results in the
“cancellation” effect [7]. Theoretically, NCDs would significantly reduce both low
and high frequency sound-induced vestibular stimulation in sound-sensitive patients
who wear them.

Feinberg et al. recently published the “Inverse Tullio Effect” [8]. In this paper,
they reported the use of NCDs in TMWD patients resulting in significant resolution
of many of their symptoms. However, the most interesting finding was that 40% of
the patients treated with NCDs were not aware of any sound sensitivity prior to
NCD use. We are bathed in sound and never outside of sound. Even inside a sound-
proof booth, noise is present. ANSI (American National Standards Institute) maxi-
mum permissible sound levels in audiology sound-proof booths range from 19.5 to
47.5 dB SPL, depending on frequency [9]. It reasons that these patients did not
complain of noise sensitivity because they were always exposed to everyday, ambi-
ent noise until they went through a trial with an NCD.

Otic barotrauma with eustachian tube dysfunction is a common entity, especially
with air travel and scuba diving. Usually this results in nothing worse than otalgia
during airplane descent. However, in TMWD patients, otic barotrauma can cause
significant exacerbations in vertigo/dizziness and hearing loss [10]. Of course, not
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all TMWD will have ETD, but for those who do, we advocate proactive measures to
prevent otic barotrauma. These measures include nasal decongestants, “Earplanes”
and, if these are unsuccessful, myringotomy or ventilation tube placement.
Figure 13.3 is the handout we give to patients with TMWD who plan on air travel.
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Air flights and the Ear

Aurplane flights have been known to aggravate ear problems — both nuddle ear
and mnner ear problems. Certain ear problems (Meniere’s syndrome, perilymphatic
fistula and eustachian tube dysfunction) have a much higher incidence of
worsening during air flights.

If you are planning a trip, flying by plane can certainly aggravate your ear problems.
Aur travel 1s always a nisk for creating or aggravating inner ear problems. So, the
safest thing to do 1s to avoid air travel and use an altemative transportation — car, bus,
train, etc. If you must fly, you should be aware that problems with vertigo may occur
and permanent ireversible heanng loss may occur (even if you have never
experienced hearing loss as part of your ear problem before). If you must fly, there
are several precautions you should take:

1. Use a topical decongestant such as Afnin (1f okay with vour doctor) before
the flight and right before the airplane descends.

Do not blow air into your ears to make them “pop” or blow your nose. This
can injure your mnner ear. Instead chew gum to help open your ears.

Do not do anything strenuous during the flight.

Avoid caffeine immediately before and during the flight.

. Never fly with a cold, sinus infection or nasal congestion. Cancel or change
your flight 1f this occurs.

If after an air flight you experience hearing loss, tinnitus (ringing in the ear),
vertigo, ear pain or a persistent blocked sensation 1n your ear, you should
see an expernienced ear doctor immediately.

PR

o

Fig. 13.3 Patient handout that includes tips on avoidance of problems with air travel. Most
TMWD patients do not have significant eustachian tube dysfunction (ETD) and can fly without
significant problems, but there is a sizeable portion of TMWD patients who do have ETD. Air
travel in this group can provoke significant exacerbation of symptoms. For those with severe ETD,
myringotomy and/or ventilation tube placement may be necessary
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Upper respiratory tract infections (URI) and allergy flare-ups have been linked to
vestibular disorders by multiple studies [11-13]. While multiple theories on the
pathophysiology that links URI and allergy with vestibular disorders have been pro-
posed, there is one aspect common to both that has been overlooked. Both URI and
allergy are associated with frequent and often vigorous nose-blowing and coughing.
Nose-blowing and coughing are known triggers for TMWD. We have employed
proactive control of URI and allergy to prevent nose-blowing and coughing to
improve the frequency and severity of TMWD symptoms in our patients. We cau-
tion our patients against nose-blowing and recommend sniffing, nasal lavage and
judicious use of nasal decongestants and cough suppressants during URI. For
allergy, we encourage aggressive treatment by their allergy specialists.

Diet

Given the finding of endolymphatic hydrops in SSCD patients mentioned above, it
suggests looking at prior medical measures aimed at Méniere’s that may be bor-
rowed for use in TMWD. Dietary advice given to our patients include traditional
Meéniere’s diet—avoidance of salt and caffeine [14]. We also discuss the Migraine
diet and if there are food triggers for the patient, they are advised to avoid them [15].
We have found a subset of TMWD patients who are sensitive to dietary triggers
while others who are not. For this subset, diet is an important aspect of medical
therapy.

Medication

Carbonic anhydrase inhibitors have been a mainstay in our medical armamentarium
[16]. Acetazolamide is the most prescribed medication of Idiopathic Intracranial
Pressure (ITH), and we find it the most useful in TMWD. We suspect the mechanism
is the same as in [IH—reduction in ICP. Reduction in ICP will reduce pressure
transmission to the TMW and reduce abnormal vestibular stimulation. We find this
to be extremely helpful in half of SSCD patients and a higher percent of non-SSCD
TMWD patients. The major criticism of acetazolamide is the prevalence of side
effects which most commonly include paresthesia, taste disturbance and fatigue. To
avoid these side effects, we employ a titration strategy, starting with a low dose and
gradually increasing the dose until there is either a resolution of symptoms or the
patient cannot tolerate higher doses due to side effects. The range of dosing we have
found successful has been very wide—62.5 mg/day to 4000 mg/day—but most
patients take 500—1000 mg/day. To limit the side effect of fatigue, we like to use the
extended-release version of acetazolamide and have the patient take it at night, prior
to bedtime. Patients on carbonic anhydrase inhibitors must be tested initially and
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monitored periodically with a complete metabolic panel. For patients unable to take
acetazolamide due to renal problems or untoward side effects, methazolamide may
be substituted.

While we favor carbonic anhydrase inhibitors as our medication of choice, there
will be a sizeable portion of patients who cannot use them. For this group, we will
employ standard diuretics as we have traditionally used to treat endolymphatic
hydrops [16]. While there can certainly be differential dosing to control symptoms,
compared to acetazolamide there is less leeway in dosing due to concern of dehy-
dration, hypotension, and diminishing benefits with higher doses of diuretics.

Among medications used in PLF patients are stool softeners to prevent constipa-
tion and, hence straining. We find that most patients do not need this, but we discuss
this with each patient since they may need this at some point in the future. We have
also had a couple of patients with extreme constipation that was integral in the
development of TMWD. In those patients, control of their constipation resulted in
control of their TMWD symptom:s.

Anxiety and panic attacks are found more frequently among patients with ves-
tibular disorders [17] and among TMWD in particular [18]. Control of anxiety and
panic attacks will not abate vertigo but can greatly improve the quality of life for
these patients. We advocate the use of SSRI for this purpose and have found them
helpful controlling these symptoms. We recommend avoidance of long-term (>2
weeks) use of benzodiazepines due to the problems with habituation. There has
been a practice of placing patients on daily benzodiazepines—to suppress vestibular
function and “prevent” anxiety/panic—which we believe should be highly discour-
aged. These medications do not resolve the problem of anxiety/panic spells and
leads to the additional problem of addiction in the long term. While many clinicians
treating vestibular disorders may feel uncomfortable in managing anxiety and panic
disorders associated with vertigo, referral to primary care or psychiatry for manage-
ment would be appropriate.

Migraine has been associated with vertigo, dizziness, and superior canal dehis-
cence in particular. Migraine has significant symptom overlap with TMWD and has
been shown to prolong recovery after SSCD surgery [19]. Given the possibility of
overlapping conditions, medical management of migraine prior to planning surgical
intervention for TMWD seems prudent, since resolution of migraine may obviate
the patient’s desire for surgical intervention. Furthermore, given the prolonged
recovery noted among migraine patients after SSCD surgery, it would also seem
sensible to treat migraine preoperatively. However, it remains to be seen whether
preoperative treatment of migraine will improve the longer recovery, and hopefully
this will be delineated with future research. Management of migraine entails trigger
avoidance, dietary modifications, and medication. For clinicians not comfortable
with migraine management, referral to a neurologist is advised.

Other medications we employ are typical of supportive care given to vertiginous
patients, including vestibular suppressants and anti-nausea agents. However, we
impress upon our patients that these medications are for use only when symptom-
atic and not for routine use. Routine use of these medications will cause adverse
effects on central compensation.



13 Medical Therapy 277
Microprism Lenses

More recently, we have come to recognize that a subset of TMWD patients have
visual misalignment. There can be a multitude of symptoms arising from this and
these patients can be identified using the binocular vision dysfunction questionnaire
[20]. We refer to Neuro-Optometry/Ophthalmology for further evaluation and treat-
ment in these cases. For an in-depth discussion of management of binocular vision
dysfunction, see Chap. 14.

Sleep Apnea Evaluation

With the rising incidence of obesity in our society, we have seen a rise in sleep
related breathing disorders, such as obstructive sleep apnea (OSA) [21]. OSA
has been associated with a higher incidence of peripheral vestibular disorders
(particularly Méniere’s, BPPV, and sudden hearing loss) than those who do not
have OSA [22, 23]. OSA has also been associated with Idiopathic Intracranial
Pressure (IIP), transient increases in intracranial pressure, and spontaneous CSF
leak [24, 25]. While IIP has been implicated as a possible etiologic role in the
development of SSCD (see Chaps. 2 and 19), changes in intracranial pressure
(ICP) is one of the main triggers of vertigo in TMWD. Treatment of OSA with
CPAP has been demonstrated to improve symptoms and audiometric outcomes
in Méniere’s [26] as well as non-Méniere’s spells of vertigo [27]. Whether OSA
and/or IIP have any association with TMWD, however, is immaterial consider-
ing the other, far-reaching negative health effects of untreated OSA. Careful
assessment of patients at risk for OSA, namely obese patients and those with
narrowed airways, should include polysomnography and appropriate referral to
a sleep specialist.

Other Medical Problems

The frequent finding of endolymphatic hydrops among SSCD patients suggests that
medical measures aimed at its treatment may be reasonably employed. Additionally,
control of any associated medical problems would also seem judicious. Many medi-
cal problems have been associated with endolymphatic hydrops, including allergy,
autoimmune, metabolic, and endocrine (in particular hypothyroidism) disorders
[28]. The basic tenant of treating Méniere’s disease is to medically optimize treat-
ment of these medical problems prior to considering surgical intervention. We think
this same approach is reasonable for TMWD.
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Postoperative Medical Therapy

Immediately postoperative, surgeons usually have routine medications dispensed
for the expectations of pain, nausea, constipation, etc. In addition to these we pre-
scribe high dose prednisone for 7-10 days with a subsequent taper. The rationale for
this is to reduce any inflammatory response which could result in hearing loss and
vestibular loss. As to how much, and for how long, we are simply speculating. This
would be a good area for future research to help determine (1) are steroids effective
for this purpose? (2) if so, are they more beneficial than the potential side effects
encountered? (3) and which steroids and for how long? At this point we do not know.

SSCD surgery has been demonstrated to be quite effective for control of vestibu-
lar symptoms and autophony but much less so for other symptoms. We have wit-
nessed this in our patients and have found the medical measures detailed above have
frequently resulted in resolution or improvement in these symptoms. Again, we are
not aware of any detailed analysis of this, but the symptoms that seem most ame-
nable to these medical measures include aural fullness, otalgia, pulsatile tinnitus,
hyperacusis, and residual autophony.

Physical Therapy

Vestibular rehabilitation therapy is most successful when treating a fixed peripheral
vestibular lesion. By nature, TMWD are fluctuant, due to changes with sound and
pressure evoked stimuli. As noted above, many of these patients will have symptom
resolution with the medical measures discussed earlier in this chapter. However, in
some patients, vestibular loss has occurred, and the patient will exhibit some symp-
toms attributable to an uncompensated vestibulopathy. If the lesion can be stabilized
with medical and/or surgical intervention, vestibular rehabilitation should be
employed to complete central vestibular compensation.

Conclusion

As mentioned earlier, there are no controlled trials of non-surgical treatment of
TMWD. However, the otologic literature is filled with medical measures employed
in the treatment of other vestibular disorders with varying success—and many of the
patients in these studies almost certainly had TMWD. Our collective experience
with TMWD patients over the past 24 years strongly suggests that medical therapy
has a place in the management of TMWD. Especially for patients with mild symp-
toms and for patients who have persistent symptoms postoperatively, medical man-
agement may fill the void that has been present in TMWD.
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