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Abstract: We report the case of a 51-year-old woman with multiple otologic and vestibular symptoms.
She presented with two different types of tinnitus in her right ear, vertigo, and fluctuating aural
symptoms in the left ear. She also complained of disequilibrium; chronic headache; hyperhidrosis;
amenorrhea; insomnia; broadened hands and feet; and widened, thickened, and stubby fingers. The
patient underwent careful collection of medical history, otomiscroscopy, pure tone audiometry, tym-
panometry, reflex threshold measurements, vestibular assessments, blood tests, magnetic resonance
imaging (MRI), and cone beam computed tomography (CBTC) of the head. The audiogram showed:
(1) a mild low-to-mid frequency conductive hearing loss, and a sharply sloping sensorineural hearing
loss above 4000 Hz in the right ear; (2) a mild low-frequency sensorineural hearing loss in the left ear.
MRI with 3D FLAIR sequences detected an acoustic neuroma (7.4 mm x 5.2 mm) in the middle-third
of the right internal auditory canal, a pituitary macroadenoma (13 mm x 10 mm x 10 mm) and left
saccular hydrops. The CBCT scan documented an outbreak of otosclerosis (3 mm) around the fissula
ante fenestram in the right ear. Therefore, acoustic neuroma (right ear), growth hormone-secreting
macroadenoma of the pituitary gland, Meniere’s disease (left ear), and otosclerosis (right ear) were
diagnosed/strongly suspected. A watch-and-wait strategy was adopted for acoustic neuroma and
otosclerosis, while transsphenoidal surgery was successfully performed to remove the pituitary
macroadenoma. This case report confirms that multiple otologic disorders can occur simultaneously
in the same patient, requiring prompt audiological and imaging evaluations.
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The COVID-19 (coronavirus disease 19) pandemic led to both delayed diagnosis of
ENT (Ear, and Throat) diseases and a high prevalence of balance disorders [1,2].

We discuss the complex case of a patient who presented with multiple otologic and
vestibular symptoms.

A 51-year-old woman had experienced progressive hearing loss associated with con-
tinuous tinnitus (described as “buzzing”) in her right ear over the years.

She also reported 6 episodes of vertigo in the past 5 years, each lasting about 1-2 h,
associated with fluctuating aural symptoms, including tinnitus, hearing loss, and fullness
in the left ear.

Furthermore, she recently started complaining of a second tinnitus (described as “high-
pitched whistling”) in her right ear; disequilibrium; chronic headache; hyperhidrosis (“My
palms are always sweaty”); amenorrhea; insomnia; enlargement of the extremities (broadened
hands and feet); and widened, thickened, and stubby fingers (“My wedding ring won’t
fit anymore”).

Therefore, she presented to our third-level referral audiologic center for a complete
audiological and vestibular evaluation.
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Her medical history revealed no allergies, use of drugs, episodes of recurrent otitis
media, head trauma, or recent infectious disease. She had no family history of hearing loss.

The patient underwent otomiscroscopy, pure tone audiometry, tympanometry, reflex
threshold measurements, and vestibular assessments (bedside examination and video head
impulse test [v-HIT]).

Otomicroscopy was bilaterally normal, with the exception of a reddish hue arising
from the promontory behind an intact tympanic membrane in the right ear.

The audiogram showed:

(1) amild conductive hearing loss limited to low and middle frequencies, and a sharply
sloping sensorineural hearing loss above 4000 Hz in the right ear (Figure 1);

(2) amild low-frequency sensorineural hearing loss with a characteristic rising curve in
the left ear (Figure 2).
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Figure 1. Right ear audiogram.
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Figure 2. Left ear audiogram.
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The acoustic reflexes were bilaterally absent. The tympanogram presented a shallow
peak (type As) in the right ear, while it was normal (type A) in the left ear.

Vestibular examination revealed a left beating spontaneous nystagmus (grade I) and
normal v-HIT gains.

In the suspicion of left endolymphatic hydrops with irritative nystagmus, the follow-
ing medical therapy was prescribed: Amiloride + Hydrochlorothiazide (5 mg + 50 mg,
1 tablet/die), Betahistine (24 mg, 2 tablets/die), and citicoline (500 mg, 2 tablets/day) for
2 weeks.

Magnetic resonance imaging (MRI) with 3-dimensional (3D) fluid-attenuated inversion
recovery (FLAIR) sequence and high-resolution cone beam computed tomography (CBCT)
of the head were also requested.

After 2 weeks, pure tone audiometry was repeated, showing complete hearing recov-
ery at low and middle frequencies in the left ear (Figure 3). Speech audiometry showed
100% understanding at 60 dB in the right ear and 100% understanding at 30 dB in the
left ear.
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Figure 3. Left ear audiogram after medical therapy.

MRI with 3D FLAIR sequences (with images taken at 10 min and 4 h after intravenous
gadolinium injection) detected:

(@) Acoustic neuroma (7.4 mm X 5.2 mm) in the middle-third of the right internal auditory
canal (Figure 4a);

(b) Pituitary macroadenoma (13 mm x 10 mm x 10 mm) (Figure 4b);

(¢) Left saccular hydrops (Figure 4c).
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(b)

Figure 4. MRI of the head showing: (a) Right acoustic neuroma; (b) Pituitary macroadenoma; (c) Left
saccular hydrops.

The CBCT scan documented:

(d) Outbreak of otosclerosis (3 mm) around the fissula ante fenestram in the right ear
(Figure 5).

Figure 5. CBCT of the head showing right outbreak of otosclerosis.

Subsequently, blood tests for autoimmune (anti-dsDNA, anti-RNP, anti-Sm, anti-
SSA and SSB, anti-Scl-70, anti-Jo-1, and anti-CCP), cardiovascular (fibrinogen, D-dimer,
activated partial thromboplastin time [aPTT], prothrombin time [PT], and homocysteine),
and endocrine disorders (adrenocortisol [ACTH] and cortisol, growth hormone [GH],
and insulin-like growth factor 1 [IGF-1], prolactin, thyroid-stimulating hormone [TSH]
and thyroid hormone, luteinizing hormone (LH), and testosterone or estrogen, follicle-
stimulating hormone [FSH]) were also requested.

Interestingly, a high value of IGF1 was found (>354.00 ng/mL [48.00-209.00]), while
autoimmune and cardiovascular screenings were negative.

The following pathologies were diagnosed/strongly suspected:
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(@) Acoustic neuroma (right ear): sharply sloping sensorineural hearing loss, high-pitched
tinnitus, and MRI findings;

(b) Growth hormone-secreting macroadenoma of the pituitary gland: chronic headache,
hyperhidrosis, amenorrhea, insomnia, broadened hands and feet, widened and stubby
fingers, and MRI findings;

(¢) Meniere’s disease (left ear): low-frequency sensorineural hearing loss, spontaneous
episodes of vertigo (each lasting between 20 min and 12 h), fluctuating aural symptoms
(hearing, tinnitus and fullness) in the affected ear, and saccular hydrops detected by
3D FLAIR MRI evaluation;

(d) Otosclerosis (right ear): Schwartze’s sign, low-frequency conductive hearing loss,
type As tympanogram, absent acoustic reflexes, and outbreak of otosclerosis detected
by CBCT scan.

The patient’s symptoms were multiple and insidious, underlying complex pathologies
that deserve some important considerations.

Tinnitus is defined as the perception of sound in the absence of an external auditory
stimulus and can be attributable to hearing loss, somatosensory system dysfunction, or
auditory cortex dysfunction [3]. Tinnitus is a complex symptom that requires detailed
investigation to determine its origin, although the most common cause is hearing loss.
However, hearing loss does not always lead to tinnitus, and cochlear damage can elicit a
tinnitus signal that remains unperceived [3].

Many conditions and risk factors have been described to be associated with tinnitus,
such as temporomandibular disorders, ototoxic medications, Meniére’s disease, otitis
media, Eustachian tube dysfunction, metabolic disorders, acoustic neuroma, loud noise, or
psychiatric disorders [3-5].

Treatment strategies depend on the underlying causes of tinnitus [3].

Acoustic neuroma, also known as vestibular schwannoma, is a benign tumor that
evolves from the Schwann cell sheath and tends to occupy the cerebellopontine angle.
It is often unilateral and presents with unilateral high-frequency sensorineural hearing
loss and tinnitus [6]. In contrast, bilateral acoustic neuromas are the hallmark feature of
neurofibromatosis type 2 (NF2) [6].

Treatment options for acoustic neuroma include watchful waiting, microsurgical
resection, and stereotactic radiation [6,7]. It has been suggested that active surveillance may
be a valid choice for small and slow-growing tumors or elderly patients with poor medical
conditions, while microsurgical resection should be performed in the case of large and
rapid-growing tumors or hearing deterioration [7]. Stereotactic radiation was proposed as
an alternative to microsurgery for selected patients, particularly elderly individuals with
slow-growing tumor and mild hearing loss [7].

GH-secreting adenomas are the second most common type of secreting pituitary adeno-
mas and usually present as macroadenomas, leading to acromegaly in adults and gigantism
in children before fusion of bony epiphysis [8].

The main clinical features of acromegaly include enlarged extremities (hands and
feet), macroglossia, marked facial lines (widened nose, forehead bulges, and prognathism),
bitemporal hemianopia, joint pain due to hypertrophic arthropathy, wrist pain due to carpal
tunnel syndrome, snoring and sleep disorders related to sleep apnea, headache, visual
disturbances, hyperhidrosis, deepening of the voice, skin thickening, menstrual irregularity
and other possible neurologic, cardiovascular, respiratory, and metabolic and neoplastic
complications [8,9].

The mean age of diagnosis Is 40 for men and 45 for women [9].

Transsphenoidal surgery is the first-line treatment, except for patients with high
surgical risk or invasive and unresectable tumors. Post-operative complications include
panhypopituitarism or central diabetes insipidus [8,9].

Meniére disease is characterized by excessive accumulation of endolymph and is con-
sidered idiopathic by definition. Conversely, Meniere syndrome is caused by a specific
condition, such as trauma, infections, and endocrine or autoimmune disorders [10].
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The diagnostic criteria of Meniere’s disease were defined by the Barany society as
follows [11]:

(1) Definite Meniere’s disease:

A.  Two or more spontaneous episodes of vertigo, each lasting 20 min to 12 h.

B.  Audiometrically documented low-to-medium frequency sensorineural hearing
loss in one ear, defining the affected ear on at least one occasion before, during
or after one of the episodes of vertigo.

C.  Fluctuating aural symptoms (hearing, tinnitus, or fullness) in the affected ear.

D.  Not better accounted for by another vestibular diagnosis.

(2) Probable Meniere’s disease:

A.  Two or more episodes of vertigo or dizziness, each lasting 20 min to 24 h.
B.  Fluctuating aural symptoms (hearing, tinnitus, or fullness) in the affected ear.
C.  Not better accounted for by another vestibular diagnosis.

The management of Meniere’s diseases is focused on relieving acute attacks of vertigo
and preventing recurrent attacks. When medical treatment fails, intratympanic gentamicin
therapy or endolymphatic sac decompression surgery may be considered [12].

Menieére’s disease should be differentiated from vestibular migraine, although several
studies have shown a remarkable overlap between these two conditions [13].

According to The International Classification of Headache Disorders (third edition),
the diagnostic criteria for vestibular migraine are as follows [14]:

At least five episodes fulfilling criteria C and D.

A current or past history of Migraine without aura or Migraine with aura.
Vestibular symptoms of moderate or severe intensity, lasting between 5 min and 72 h.
At least half of episodes are associated with at least one of the following three
migrainous features:

SNw»

1.  headache with at least two of the following four characteristics:

(a) unilateral location
(b) pulsating quality
(c) moderate or severe intensity

(d) aggravation by routine physical activity
2. photophobia and phonophobia
3.  visual aura

E.  Notbetter accounted for by another ICHD-3 diagnosis or by another vestibular disorder.

Migraines are more common in patients with Meniere’s disease than in healthy con-
trols. Fluctuating hearing loss, tinnitus, and aural fullness may occur in vestibular migraine,
and migraine headaches, photophobia, and migraine auras are common during Meniere
attacks [13,14].

Moreover, some patients with vestibular migraine have endolymphatic hydrops on
MRI evaluation [15].

However, when the criteria for Meniére’s disease are met and hearing loss is docu-
mented by audiometry, Meniere’s disease should be diagnosed, even if migraine symptoms
occur during the vestibular attacks [14].

Otosclerosis is a progressive disease of abnormal bone remodeling that affects the
otic capsule of the temporal bone and leads to conductive hearing loss due to the fixa-
tion of the stapes. Extensive cochlear progression can result in mixed hearing loss in all
frequencies [16].

Otosclerosis is considered as a multifactorial disease, caused by both genetic (an au-
tosomal dominant mode of inheritance with reduced penetrance is found in some cases)
and environmental factors (pregnancy, menopause, trauma, major operations, fluoride,
and measles have been reported as possible factors that may cause or aggravate the dis-
ease) [16,17].
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Approximately 10% of patients with otosclerosis have a characteristic otoscopic find-
ing, called the “Schwartze’s sign”. The Schwartze sign, also known as “Flemingo’s flush
sign” and “Rising sun sign”, is a characteristically reddish discoloration of the promontory
induced by the increased blood flow due to the otosclerotic lesion [18].

High resolution computed tomography (HRCT) is considered the gold standard
imaging modality in the diagnosis of otosclerosis. It has high diagnostic sensitivity and
specificity, allowing the identification of smaller and initial outbreaks of otosclerosis [16,17].
However, the definitive diagnosis of otosclerosis is made by intraoperative inspection and
confirmation of stapes foot plate fixation.

The treatment of choice is stapedotomy or stapedectomy, which may be indicated
in the presence of conductive hearing loss with an air-bone gap of at least 20 dB and a
speech discrimination score of 60% or greater [17]. In stapedectomy, the stapes footplate
and the crura are removed and replaced with a prosthesis, while in stapedotomy, a small
hole is made in the in the center of the fixed stapes footplate for the prosthesis without any
removal of the structures [17].

In our clinical case, a watch-and-wait strategy was adopted for otosclerosis and
acoustic neuroma, advising the patient to repeat the MRI of the head and pure tone
audiometry after 6 months.

Transsphenoidal surgery was successfully performed to remove the pituitary macroadenoma.

The procedure was well tolerated, and the immediate and late postoperative course
was uneventful. In particular, no postoperative complications, such as postoperative
hyponatremia, were observed, and the patient experienced complete hormonal remis-
sion (normal IGF-1 levels and suppressed GH during oral glucose tolerance test) within
2 months.

It is important to highlight that a pituitary macroadenoma may induce endolymphatic
hydrops; however, in our case the fluctuating aural symptoms affected only one ear
and did not disappear after removing the pituitary macroadenoma. Indeed, the patient
presented again to our third-level referral audiologic center complaining of two new
episodes of vertigo: each episode occurred 2 and 3 months after the removal of the pituitary
macroadenoma, lasted about 2 h, and was associated with fluctuating tinnitus, fullness
and hearing loss in the left ear. Moreover, pure-tone audiometry performed during the
attacks of vertigo confirmed the same low-frequency hearing loss detected before surgery
(Figure 2). Each episode was well controlled by medical therapy.

To the best of our knowledge, this is the first study describing the simultaneous
presence of acoustic neuroma, pituitary macroadenoma, Meniere’s disease, and otosclerosis
in the same patient.

Although the concurrent presence of multiple primary brain tumors with different
histological characteristics is very rare [19,20], Carlson et al. reported that 1 in every 319
patients with vestibular schwannoma was also diagnosed with a pituitary adenoma [21].
These data suggest a possible common environmental and/or genetic predisposition that
may favor the development of the two different tumors.

An association between otosclerosis and Meniere’s disease was proposed in the litera-
ture, but the causal relationship remains controversial [22]. Some studies also hypothesized
a possible correlation between prolactinoma and Meniére’s disease, emphasizing the key
role played by stress [23].

Decision making for solitary vestibular schwannoma and contralateral Meniere’s
disease is very complex, and a conservative management should be preferred whenever
possible [24].

This case study confirms that multiple otologic disorders can occur simultaneously in
a single patient, causing a multitude of symptoms.

Taking a careful medical history and performing accurate audiological and imaging
evaluations are essential for a correct diagnosis.
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