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ORIGINAL ARTICLE

Clinical features of rapidly progressive bilateral sensorineural
hearing loss

IPPEI KISHIMOTO!, HIROSHI YAMAZAKI"?"", YASUSHI NAITO*?,
SHOGO SHINOHARA!, KEIZO FUJTWARA!, MASAHIRO KIKUCHI}, YUJI KANAZAWA',
RISA TONA? & HIROYUKI HARADA!

! Department of Otolaryngology, Kobe City Medical Center General Hospiral, Kobe and > Institute of Biomedical Research
and Innovation, Kobe, Fapan

Abstract

Conclusion: Rapidly progressive bilateral sensorineural hearing loss (SNHL) often develops as a symptom of intracranial
diseases or systemic vasculitis. For early diagnosis and treatment of these potentially fatal diseases, a history of hearing
deterioration within 2 months and associated symptoms may be important. Objecrives: To reveal clinical features and causative
diseases for rapidly progressive bilateral SNHL. Methods: The inclusion criterion was patients with bilateral progressive SNHL,
who had experienced difficulty in daily conversation within 4 days to 1 year after the onset of hearing loss awareness. This study
was a retrospective evaluation of 12 patients with rapidly progressive bilateral SNHL who visited our hospital between
2007 and 2011. Results: The causative disease for hearing loss was identified in 11 of 12 patients; intracranial lesions including
nonbacterial meningitis, meningeal metastasis of lymphoma, and superficial siderosis in 4 patients, systemic vasculitis in 2,
auditory neuropathy spectrum disorder in 1, and an isolated inner ear disorder in 4. Relatively rapid hearing deterioration
within 2 months showed a significant association in six patients with an intracranial lesion or systemic vasculitis. Moreover, all
these six patients complained of dizziness and/or non-cochleovestibular symptoms such as fever, headache, and/or altered
mental state in addition to hearing loss.

Keywords: Auditory perception, intracranial disease, systemic vasculitis, magnetic resonance imaging, hearing threshold

Introduction in sudden deafness but more quickly than that in pres-
bycusis. Such patients often have serious complicating

Sensorineural hearing loss (SNHL) is caused by various diseases, although only a few studies have examined this

disorders, including sudden deafness, presbycusis, type of hearing loss. In this study, we report 12 cases of

hereditary hearing loss, drug-induced hearing loss, rapidly progressive bilateral SNHL and analyze the

and Meniere’s disease. Various clinical data are used clinical features and causative diseases for hearing loss.

to diagnose the cause of SNHL, of which the time course

of hearing deterioration may be particularly important Material and methods

for estimating the nature of the disorder. For example,

sudden deafness has an onset period of < 72 h [1], while The study was a retrospective review of medical

presbycusis deteriorates by 1-2.5 dB peryear overalong records. Of the 908 patients diagnosed with bilateral

period of ime. We also encounter patients with bilateral SNHL who visited the Department of Otolaryngology

SNHL whose hearing deteriorates more slowly than that at Kobe City Medical Center General Hospital from
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Table 1. Characteristics of 12 patients with rapidly progressive bilateral sensorineural hearing loss.

Case no. Onset

. Time f?'om Gender Causative disorder Categ(?fy of Worst hearing Hearing after Clinical symptoms
(age in years) onset to difficulty causative disorder (dB) treatment (dB)
in daily life (days)
R L R L
1 33 4 M Cryptococcal meningitis Intracranial lesion 115 115 68.3 25 Fever, headache,
altered mentation,
dizziness
2 45 60 M Chronic herpes 115 108.3 No improvement Fever, tinnitus
meningitis + labyrinthitis
3 60 [ M Meningial metastasis 75 50 45 48.3 Fever, dizziness
of lymphoma
4 79 30 F Superficial siderosis 65 61.7 No improvement Dizziness, tinnitus
5 73 45 F Cogan’s syndrome Systemic vasculitis 115 115 No improvement Fever, headache,
dizziness
6 44 4 F Vasculitis syndrome 93.3 81.7 51.7 38.3 Fever, headache,
altered mentation
26 7 F Auditory neuropathy ANSD 115 113.3 No improvement Tinnitus
63 120 F Isolated inner Isolated inner 65 56.7 No improvement Tinnitus
ear disorders ear disorder
9 67 90 M Isolated inner 103.3 103.3 No improvement Tinnitus
ear disorders
10 69 360 M Isolated inner 95 115 No improvement Tinnitus
ear disorders
11 69 360 F Isolated inner 80 73.3 No improvement Tinnitus
ear disorders
12 61 14 F Undefined disorder Undefined 53.3 55 41.7 41.7 Fever, backache

THNS [0401071q 20155245044 ]p1dvy
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60 1. Kishimoto et al.

January 2007 to December 2011, 12 (1.3%, 5 males
and 7 females; Table I) who met the following criteria
for rapidly progressive bilateral SNHL were selected:
(1) pure-tone audiometry data showing bilateral
SNHL and average hearing thresholds at 500,
1000, and 2000 Hz of = 50 dB; (2) difficulty in daily
conversation without lip-reading or sign language
within 4 days to 1 year after the onset of hearing
loss awareness; and (3) exclusion of cases with bilat-
eral Meniere’s disease.or functional hearing loss.
Wegener’s granulomatosis [2], Churg-Strauss
syndrome [3], and eosinophilic otitis media [4], are
also known to induce progressive hearing loss, but
were excluded from this study because these diseases
lead to mixed hearing loss rather than SNHL. The
median age at onset of hearing loss was 62 years
(range 26-79 years). The precise deterioration speed
of the patients’ pure-tone audiometric thresholds
could not be calculated because most of them came
to our hospital after having moderate or severe SNHL
and their initdal pure-tone audiometry thresholds
before the onset of hearing loss had not been tested.
Therefore, we defined progressive bilateral SNHL on
the basis of subjective time course of deterioration in
auditory perception.

The diagnoses of causative diseases of rapidly pro-
gressive bilateral SNHL were based on medical inter-
views, physical findings, and examinations by
otologists, internal medicine specialists, and radiolo-
gists. The examinations included blood autoantibody
tests, microbiological culture tests, radiographic exam-
inations (CT and MRI), and cerebrospinal fluid (CSF)
tests, as well as conventional otological examinations
including pure-tone audiometry, distortion product
otoacoustic emissions (DPOAESs), and auditory brain-
stem response (ABR). The causative diseases were
categorized into five groups: (1) an intracranial lesion
for which CT, MRI, and/or CSF tests revealed an
abnormality in the central nervous system; (2) systemic
vasculitis, diagnosed by positive blood tests for auto-
antibodies and systemic inflammation and vasculits-
specific skin lesion, retinal vasculitis, or non-
syphilitic interstitial keratitis; (3) auditory neuropathy
spectrum disorder (ANSD), diagnosed on the basis of
good responses in DPOAE and a lack of obvious
responses in ABR; (4) isolated inner ear disorder,
with no abnormality on CT or MRI scans and no
symptoms other than cochleovestibular symptoms;
and (5) an undefined disorder with symptoms other
than cochleovestibular symptoms.

The time course of hearing deterioration was eval-
uated using subjective manifestations. The time course
was defined as the time period from the onset of
hearing loss awareness to the onset of difficulty in
understanding speech in daily life, and it was classified
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as follows: (1) 4 days to 1 week, (2) 1 week to 1 month,
(3) 1-6 months, and (4) 6 months to 1 year. We also
focused on clinical manifestations other than hearing
loss, which were divided into cochleovestibular symp-
toms including tinnitus and dizziness and noncochleo-
vestibular symptoms including fever, headache, and
altered mental state.

Results
Clivical manifestations

The time course of hearing deterioration was from
4 days to 1 week in four patients, from 1 week to
1 month in two patients, from 1 to 6 months in four
patients, and from 6 months to 1 year in two patients.
The median hearing level (i.e. the worst value for each
patient) of the 12 patients was 94 dB for the right ear
and 93 dB for the left ear (Table I). With respect to
manifestations related to noncochleovestibular disor-
ders, fever was the leading symptom and was observed
in six patients (50%). Among these patients with
fever, three also complained of severe headache and
two of these further suffered from altered mental state.
Tinnitus was observed in seven patients including all
six patients without noncochleovestibular symptoms.
Dizziness was reported in four patients and three of
these were also associated with a noncochleovestibu-
lar symptom, but the other complained of only tin-
nitus and dizziness (Table I).

MRI findings

Brain MRI was performed in nine patients including
all six with a noncochleovestibular symptom, one with
both tinnitus and dizziness, and two with tinnitus.
Association of noncochleovestibular symptoms and
dizziness with bilateral SNHL suggests the presence
of systemic or intracranial lesions in the former and a
retrocochlear or unusual inner ear disease in the
latter. In fact, the diagnosis of an intracranial lesion
or systemic vasculitis was confirmed or supported by
MRI in five of seven patients with a noncochleoves-
tibular symptom or dizziness (Figure 1). In case 4,
T2-weighted MRI revealed superficial hypointensity
on the surface of the brainstem and cerebellum, which
was diagnosed as superficial siderosis. In the other
four parients, gadolinium-enhanced T1-weighted
MRI showed abnormal enhancement in the inner
ear or internal auditory canal. In five cases complain-
ing solely of tinnitus in addition to hearing loss, only
two underwent brain MRI. In the other three cases,
results of neurological examinations implied that the
lesion was restricted in the cochleae and, therefore,
careful follow-up of pure-tone audiometry, ABR,
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Figure 1. (a) Case no. 1. Cryptococcus meningitis with enhancement of bilateral internal auditory canal (IAC) on gadolinium-enhanced MRI.
The enhanced right IAC is shown. (b) Case no. 2. Chronic viral meningitis plus labyrinthitis with enhancement of bilateral cochlea on
gadolinium-enhanced MRI. The enhanced basal turn of the right cochlea is shown. (c) Case no. 3. Meningeal metastasis of lymphoma with
enhancement of bilateral IAC on gadolinium-enhanced MRI. Enhanced left IAC is shown. (d) Case no. 4. Superficial siderosis with
hypointensity along the brainstem and cerebellum on T2-weighted MRI. (e) Case no. 5. Cogan’s syndrome with enhancement of bilateral
cochlea on gadolinium-enhanced MRI. The right whole cochlea is enhanced.

DPOAE, and/or blood tests for autoimmune antibo-
dies rather than brain MRI were conducted to eval-
uate cochlear disorders.

Cartegories of causative diseases

The causative diseases for hearing loss are shown
in Table I. Systemic evaluation showed abnormalities
restricted to the inner ear in four patients (isolated
inner ear disorder). Intracranial lesions were detected
in four patients and systemic vasculitis in two, with
these disorders diagnosed as the causes of bilateral
SNHL. The intracranial lesions included Cryptococ-
cus meningitis, chronic meningitis due to herpes
simplex virus, meningeal metastasis of lymphoma,
and superficial siderosis. The two patients with sys-
temic vasculitis were diagnosed with Cogan’s syn-
drome and Sjogren syndrome with aseptic
meningitis, retinal vasculitis, and skin lesions.

Relationship berween caregory of causative diseases and
chnical manifestations

The time course for deterioration in auditory percep-
ton was < 60 days in the six patients with an
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Table II. Characteristics of six patients with an intracranial lesion or systemic vasculitis.

Time before

Case no. Diagnosis Treatment treatment (days) Hearing improvement

1 Cryptococcal meningitis Antifungal drug 3 Improved
Chronic herpes Steroid and

2 meningitis + labyrinthitis anti-HSV agents Unknown Not improved
Meningial metastasis Steroid and

3 of lymphoma anticancer drug 6 Improved

4 Superficial siderosis No treatment Not improved

5 Cogan’s syndrome Steroid 90 Not improved

6 Sjogren syndrome Steroid 4 Improved

intracranial lesion or systemic vasculitis and = 90 days
in the four patients with an isolated inner ear disorder.
The Mann-Whitney U test showed a significant dif-
ference (p < 0.05) between these groups (Figure 2). As
shown in Table I, all patients with an intracranial
lesion or systemic vasculitis complained of dizziness
and/or noncochleovestibular symptoms in addition to
hearing loss. Four of these six patients had dizziness
and five of them had fever, headache, or altered
mental state. These symptoms were not observed in
patients with ANSD or an isolated inner ear disorder,
who had only tinnitus as an associated symptom.

Hearing improvement after trearment for the causative
diseases

The causative disease was treated in five patients with
an intracranial lesion or systemic vasculitis, except in
case 4 who had superficial siderosis (Table II). Hear-
ing improved in three patients, who did not require
hearing aids in daily life. The delay from the onset of
hearing loss awareness to the beginning of treatment
was within 1 week in cases 1, 3, and 6, who showed an
improvement in hearing. However, it took as long as
90 days in case 5, who showed no change in hearing
threshold after treatments. In case 4, the origin of
bleeding that caused hemosiderosis was not deter-
mined despite radiographic evaluations, including
brain and spinal MRI, and the patient showed no
improvement in hearing at follow-up. Improvement
in hearing loss did not occur in any of the patients with
ANSD or an isolated inner ear disorder, despite
systemic administration of steroids and/or circulation
activators.

Discussion

This study was performed as a retrospective review of
12 cases with progressive bilateral SNHL who com-
plained of difficulty in daily conversation within
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4 days to 1 year after the onset of hearing loss
awareness. The patients with bilateral SNHL present-
ing this time course of deterioration were relatively
rare and accounted for only 1.3% of those with
bilateral SNHL in this study. However, retrospec-
tively, distinguishing this type of SNHL from others
was meaningful because 6 of these 12 patients (50%)
developed SNHL from an intracranial lesion or
systemic vasculitis, which can be fatal without appro-
priate treatment. It is also noteworthy that all three
patients with an intracranial lesion or systemic
vasculitis, who showed improvement in hearing,
underwent early treatment of the causative diseases,
suggesting that accurate diagnosis and appropriate
treatments for the causative disease at its early stage
may be important to restore hearing as well as to lower
the mortality. In the present study, the rapidly pro-
gressive SNHL was also caused by ANSD or an
isolated inner ear disorder, but clinical manifestations
of intracranial lesions and systemic vasculitis were
different from those observed in other categories of
causative diseases. Our study showed that in patients
with intracranial lesions and systemic vasculitis, the
time from onset of hearing loss to difficulty in daily life
was within 2 months and significantly shorter than
that in patients with an isolated inner ear disorder. In
addition to the rapidly progressing hearing loss, non-
cochleovestibular symptoms and/or dizziness were
always associated with intracranial lesions and: sys-
temic vasculitis, while all five patients with an isolated
inner ear disorder or ANSD complained of only
tinnitus. Among noncochleovestibular symptoms,
fever was the leading symptom (6 of 12 patients),
followed by headache and an altered mental state. In
all cases with fever, the origin of fever was difficult to
identify at first and systemic inflammation or intra-
cranial infection was identified later based on systemic
evaluations by otologists, internal medicine specia-
lists, and radiologists. The presence of headache and
an altered mental state also suggests that lesions may
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Figure 3. The time course in various types of bilateral sensorineural hearing loss (SNHL). IBSH, idiopathic bilateral SNHL;

SSNHL, sudden SNHL..

involve other areas of the central nervous system in
addition to the auditory neural pathway. Interestingly,
obvious vestibular dysfunction was not observed in
patients with an isolated inner ear disease, although
four of the six patients with an intracranial lesion or
systemic vasculitis had dizziness. The inner ear lesions
in the present series may have been limited to the
cochlea, with central compensation possibly making
the vestibular symptoms less prominent despite the
presence of some vestibular involvement.

We performed brain MRI in nine patients including
all seven with a noncochleovestibular symptom or
dizziness. Headache, altered mental state or other
abnormal neurological findings in addition to the
eighth cranial nerve dysfunction suggests the presence
of an intracranial lesion. In this situation, brain MRI is
necessary to evaluate intracranial diseases. Even
though the neurological disorders were limited to
the eighth cranial nerve, association of dizziness
with SNHL might be caused by labyrinthitis or lesions
in internal auditory canals and brain MRI may be
recommended. Prolonged unknown origin of fever
associated with bilateral SNHL is also an indication
for brain MRI to evaluate labyrinthitis and nonbac-
terial meningitis.

In the present study, pure-tone hearing thresholds
were improved in case 1 with Cryptococcus menin-
gitis and case 3 with meningeal metastasis of lym-
phoma after the intracranial administration of
antifungal and anticancer drugs, respectively. Hearing
recovery is usually difficult in patients with Crypto-
coccus meningitis [5], although a patient with this
disease was reported to show partial recovery of
hearing after treatment [5]. Hearing improvement
after treatment has also been reported in patients
with bacterial and viral meningitis [6,7]. Vasculitis
causes SNHL in patients with connective tissue
diseases such as systemic lupus erythematosus and
polyarteritis nodosa [8], with this type of hearing loss
reported to improve following plasmapheresis or
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immunosuppressive therapy using steroids or
cyclophosphamide [2,9]. In our study, case 6, who
had Sj6gren syndrome, showed hearing improvement
after steroid treatment. In contrast, hearing loss in
case 5, who had Cogan’s syndrome, was not improved
by steroids. Although hearing improvement has been
described in a patient with Cogan’s syndrome [10], it
is often difficult to improve hearing loss in such
patients.

Previous case reports indicate that the etiology of
bilateral SNHL, which deteriorates more slowly than
sudden deafness and more quickly than presbycusis,
also includes meningeal carcinomatosis [11], metas-
tasis of carcinoma in the bilateral internal auditory
canal [12], mitochondrial neurogastrointestinal
encephalopathy (MINGIE) [13], and polyarteritis
nodosa [14]. These diseases were not found in the
present study due to the small size of the study. The
rapidly progressive bilateral SNHL can be induced by
various types of diseases with different etiologies
described above and, moreover, within each type of
a disease, severity of symptoms may vary widely
between patients. Therefore, further study investigat-
ing more patients with rapidly progressive bilateral
SNHL is needed to lead to definite conclusions about
the importance of clinical manifestations and indica-
tions for MRI for diagnosis of the causative diseases.

The definition of rapidly progressive SNHL in pre-
vious reports varies, including SNHL deteriorating in
days [15] or in weeks to months [14,16-18]. However,
the disease entity described in these reports is almost
identical, which is the SNHL that progresses more
slowly than sudden deafness and more rapidly than
presbycusis. Thus, in line with those previous reports,
we defined rapidly progressive SNHL as the one that
deteriorates in days to months. The time course of
rapidly progressive bilateral SNHL compared with that
of other types of common bilateral SNHL is illustrated
in Figure 3. Idiopathic bilateral SNHL (IBSH) is a
progressive bilateral SNHL of unknown etiology and
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was proposed as a clinical entity in 1976. In IBSH,
hearing loss usually progresses over several years;
therefore, deterioration in hearing loss is slower than
that observed in the current patients [19], suggesting
different etiologies. In the current study, the four
patients with isolated inner ear disorders showed a
significantly slower deterioration in hearing loss com-
pared with the other patients. IBSH sometimes shows
rapid progression of hearing loss within several days or
weeks; therefore, patients with similar pathology to that
observed in IBSH could meet our criteria for rapidly
progressive bilateral SNHL if they visit a hospital in the
rapid phase of the disease.

A noteworthy aspect of the patients reported in this
study was that early treatment of intracranial lesions
and systemic vasculids improved hearing loss, sug-
gesting the importance of early diagnosis of the caus-
ative disease, although further investigation of large
numbers of patients is necessary to prove the effec-
tiveness of early treatment. Early diagnosis is also
important because the causative diseases for rapidly
progressive bilateral SNHL include fatal conditions
such as meningitis or malignant diseases, or diseases
that may result in irreversible neurological deficits
such as superficial siderosis. In patients with superfi-
cial siderosis, decreasing the risk for a poor outcome
requires early diagnosis of the disease and identifica-
tion and ablation of the bleeding source [20].

Conclusion

Rapidly progressive bilateral SNHL is rare, but it
often develops as a symptom of intracranial disease
or systemic vasculitis; both of which are potentially
fatal. Hearing may recover in patients who undergo
treatment at an early stage of the causative disease.
This indicates that early diagnosis followed by appro-
priate treatment of the causative disease is critical for
the management of these patients.
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