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Profound sensorineural hearing loss: analysis of 310 adult cases
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Abstract. Profound sensorineural hearing loss: analysis of 310 adult cases. Objectives: Sensorineural hearing loss is
caused by problems in the inner ear, vestibulocochlear nerve, or brain central processing centers. This study aimed to
analyze the patient-reported etiology, clinical aspects, and hearing evolution of patients with profound sensorineural
hearing loss (PSNHL).

Study design: Retrospective.

Methods: A total of 310 adult patients diagnosed with PSNHL in one or both ears between January 2002 and January
2008 were studied at a secondary center. Most subjects were military-aged males who were diagnosed with PSNHL
during routine examinations prior to recruitment. A pure-tone audiometry test was performed in all patients. Auditory
brainstem response was recorded in 142 (45.8%) patients.

Results: A total of 310 adult patients (276 males [89%] and 34 females [11%]) with a mean age of 23.1 (range 20-81)
years comprising 486 ears consisting of 176 (56.8%) bilateral and 134 (43.2%) unilateral PSNHL cases were evaluated.
Etiology was based on patient self reporting. The disease was congenital in 93 (30%) patients and acquired in 217 (70%).
Etiology was unknown in 35 (11.3%) patients. Acquired hearing losses were rapid in 188 (86.6%) and progressive in 29
(13.4%) patients. Articulation was impaired (no understandable speech) in a total of 146 patients (47.1%), including all
patients with congenital PSNHL.

Conclusion: The cause of hearing loss is often understood from medical history. Taking measures for the most common
causes (congenital hearing loss and childhood infectious diseases) may reduce occurrences of PSNHL cases. Auditory

screening and beginning hearing rehabilitation as soon as possible in newborns is vital.

Introduction

Sensorineural hearing loss (SNHL)
is caused by a failure in the
cochlear transduction of sound
from mechanical energy in the
middle ear to neural impulses in
the eighth nerve, or by a malfunc-
tion in the central processing
centers of the brain. When one of
the structures in the sensorineural
mechanism is impaired in some
way, its ability to transduce
mechanical energy into electrical
energy is reduced, resulting in
hearing deterioration.' The audio-
metric configuration of a SNHL
varies from low frequency, to flat,
to high frequency depending on

the location of the hair cell loss or
other damage along the basilar
membrane. Averaged air conduc-
tion thresholds of 500, 1000, 2000,
and 4000 Hz in the pure-tone
audiometry test of 80 dB and
higher indicate profound hearing
loss. Childhood profound senso-
rineural hearing loss (PSNHL) is
particularly important because
the fundamental structural and
functional changes in the central
nervous system in response to
hearing stimuli occur mostly
during early childhood.' Physicians
should have a good knowledge
of PSNHL so as to provide
better treatment strategies in this
group of patients. Current hearing

devices like cochlear implants
and brain stem implants have
enabled great progress in regain-
ing hearing ability.?

The aim of the present study was
to analyze the patient-reported
etiology, clinical aspects, and
hearing evolution of 310 patients
with PSNHL in Turkey. Preven-
tion, early diagnosis of PSNHL,
and information about how to
reduce sequelae was interpreted
from the data.

Patients and methods
A total of 310 patients diagnosed

by otolaryngologists with PSNHL
in one or both ears between
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January 2002 and January 2008
were studied retrospectively. Most
subjects were males of military
age and were diagnosed with
PSNHL during a routine exami-
nation prior to recruitment. A
detailed history was obtained
from all patients followed by an
otolaryngology examination, in-
cluding evaluation of speech
articulation. Region, which ear
had the hearing loss, age at onset,
whether the hearing loss was con-
genital or acquired, whether it de-
veloped rapidly or progressively,
the presence of any otorrhea and
etiological factors (inflammatory
disease, childhood diseases, blunt
or penetrating trauma, acoustic
trauma, use of ototoxic medica-
tions, ear operations), and associ-
ated clinical signs were evaluated.
Etiology was based on patient self
reporting. A pure-tone audiometry
test was performed in all patients.
The severity of hearing impair-
ment was classified using the
World Health Organisation classi-
fication (mild 26-40 dB; moderate
41-60 dB; severe 61-80 dB; and
profound 80 dB and higher). The
average of the air conduction and
bone conduction threshold at 500,
1000, 2000, and 4000 Hz was
calculated in the pure-tone audio-
metry test. Patients with bilateral
hearing loss of 80 dB or less were
excluded from the study. Acoustic
reflex was checked in patients
with an intact tympanic mem-
brane. Auditory brainstem re-
sponse (ABR) was recorded in
142 (45.8%) patients. Patients
with no response to click acoustic
stimuli at 100 dB in the ABR
were considered to have profound
hearing loss. In this study, hearing
loss was defined as rapid if it
developed within 3 months, or
progressive if it developed over a
period longer than 3 months.
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Table 1

Distribution of patients by region
REGION n %
Black Sea 78 252
Central Anatolia 59 19
Eastern Anatolia 46 14.8
Southeastern Anatolia 44 142
Mediterranean 34 11
Aegean 26 84
Marmara 23 74
TOTAL 310 100
Results Articulation was impaired (no

A total of 310 adult patients and
486 ears consisting of 176 (56.8%)
bilateral and 134 (43.2%) unilateral
PSNHL cases were evaluated retro-
spectively. Patients included 276
males (89%) and 34 females (11%).
The age range was 20 to 81 years,
and the mean age was 23.1 years.
The mean age at diagnosis based
on patient self reporting was 8.6
years in patients with acquired
PSNHL. Table 1 shows the distri-
bution of patients by region.

The disease was congenital in
93 (30%) patients and acquired in
217 (70%). The causes of acquired
hearing loss were reported as
meningitis in 53 (17%), mumps in
24 (7.7%), unknown inflammatory
diseases in 36 (11.6%), idiopathic
sudden sensorineural hearing loss
(ISSNHL) in 42 (13.6%), chronic
suppurative otitis media (CSOM)
in 13 (4.2%), traffic accident (tem-
poral bone fracture) in 8 (2.6%),
fall from a height in 2 (0.7%),
acoustic trauma in 2 (0.7%), gun
fire injury in 1 (0.3%), and use of
gentamicin (intramuscular) in 1
(0.3%) patient. There was no
known cause in 35 (11.3%)
patients. Acquired hearing losses
were rapid in 188 (86.6%) and
progressive in 29 (13.4%) patients.

understandable speech) in a total
of 146 patients (47.1%), including
all patients with congenital
PSNHL. Table 2 lists the PSNHL
etiologies and details the features
of the patients.

PSNHL was diagnosed in the
left ear only in 58 (18.7%) and
the right ear only in 55 (17.7%)
patients. There were 12 (3.9%)
and 9 (2.9%) patients with uni-
lateral PSNHL and concomitant
moderate hearing loss in the left
and right ears, respectively. Of the
486 ears, the right ear was
involved in 240 (49.4%) and left
ear in 246 (50.6%) cases (Table 3).

Otoscopic examination proved
normal in 292 (94.2%) patients.
Signs of CSOM were noted in 21
ears of the remaining 18 (5.8%)
patients. There was concomitant
PSNHL in 11 ears with signs of
CSOM. On the other hand, no
PSNHL was diagnosed in 10 ears
with signs of CSOM. Ipsilateral
PSNHL was observed in 3 (1%)
patients with a radical mastoidec-
tomy cavity. Left total peripheral
facial paralysis (PFP) was diag-
nosed in one subject with bilateral
PSNHL owing to a traffic accident
(temporal bone fracture).

A pure-tone audiometry test
was performed in all patients. The
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Table 2
Etiologies, demographic, and clinical features of profound sensorineural hearing loss
Bilateral Unilateral
- R 2
< 2 | E |82 E | 2 E&| % | g
= = & ER|& £ EE| & £ | = | ®
Congenital 77 16 93 93 0 0 0 0 93 30
Meningitis 47 6 31 40 0 0 13 0 53 17
Mumps 19 5 1 3 0 0 21 0 24 7.7
Unknown inflammatory diseases 33 3 10 12 0 0 24 0 36 11.6
Idiopathic sudden sensorineural hearing loss 41 1 0 2 0 0 40 0 42 13.6
Chronic suppurative otitis media 10 0 0 0 1 0 0 9 10 3.2
Radical mastoidectomy 3 0 0 0 0 0 0 3 3 1
Traffic accident (temporal bone fracture) 8 0 0 1 0 0 7 0 8 2.6
Fall from a height 2 0 0 0 0 0 2 0 2 0.7
Gun-fire injury 1 0 0 0 0 0 1 0 1 03
Acoustic trauma 2 0 0 0 0 0 2 0 2 0.7
Use of gentamicin 1 0 0 1 0 0 0 0 1 0.3
Unknown 32 3 11 9 14 0 10 2 35 11.3
TOTAL 276 | 34 | 146 | 161 | 15 0 120 | 14 310 100

averaged threshold was 109 dB
for air conduction and 64 dB for
bone conduction in patients with
PSNHL, whereas these thresholds
were 53 dB and 37 dB, respective-
ly, in patients with moderate hear-
ing loss and 12 dB and 11 dB,
respectively, in healthy ears.
Acoustic reflex was studied in
PSNHL patients with an intact
tympanic membrane and acoustic
reflexes were absent in all of these
subjects. ABR was recorded in a
total of 142 (45.8%) patients.

Discussion

The main limitation of this study
is that the results are based on
patients’ self reporting. Most sub-
jects (%89) were males of military
age and were diagnosed with
PSNHL during routine examina-
tions prior to recruitment. All
patients were adults, and the mean

age was 23.1 years. Mainly young,
male, and otherwise healthy adults
comprised the study group. There-
fore, these common features
formed a relatively select group of
patients. The cause of hearing loss
was understood from the patient’s
medical history. In our study, the
otoscopic examinations proved
normal in 94.2% of patients.
Regionally, 73.2% of our patients
with PSNHL were from the Black
Sea, Central Anatolia, Eastern
Anatolia, and Southeastern Anato-
lia regions, and 26.8% were from
the Mediterranean, Aegean, and
Marmara regions. This distribu-
tion suggests that PSNHL might
be less prevalent in areas with bet-
ter socioeconomic development
and less consanguinity.
Childhood PSNHL are particu-
larly important because of their
capacity to cause impaired articula-
tion and diagnosis is often delayed.

Congenital hearing loss cases
present with bilateral PSNHL.
Important risk factors for con-
genital PSNHL include consan-
guinity, maternal rubella, and
exposure to cytomegalovirus and
other intrauterine infections.’ The
objective is to have the treatment
started by the time the infant is
6 months of age. In our study,
there were 93 (30%) subjects with
congenital bilateral PSNHL. Arti-
culation was severely impaired
in all patients with congenital
PSNHL. Impaired speech is in-
evitable when rehabilitation for
hearing loss is not provided at
the proper time. Current hearing
devices, cochlear implants, and
brain stem implants have enabled
great progress in regaining hearing
ability. Therefore, early diagnosis
and the timing of hearing rehabili-
tation have taken precedence. In
our study, diagnosis was delayed
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Table 3
Distribution of patients with profound sensorineural hearing loss (PSNHL) by the side of the ear

Right ear Left ear n (patients) % n (ears) %

PSNHL PSNHL 176 56.8 352 724

Normal PSNHL 58 18.7 58 11.9

PSNHL Normal 55 17.7 55 11.3

Moderate hearing PSNHL 12 39 12 2.5

PSNHL Moderate hearing 9 29 9 1.9
TOTAL 240 PSNHL 246 PSNHL 310 patients 100 486 ears 100

in all patients with congenital
PSNHL, and no hearing rehabili-
tation was applied.

Meningitis is often the cause of
bilateral and rapidly developing
persistent SNHL of varying de-
grees.** Bacterial invasion into
the cochlea via the cochlear duct
causes inflammation that leads to
ossification that results in SNHL.
Early diagnosis in children is
particularly important in this case,
since these patients obtain dramat-
ic benefit from early implantation
of cochlear implants. Eden et al’
reported that meningitis may
cause bilateral PSNHL in adults.
Wellman et al® reported that
persistent SNHL developed in
13.9% of 79 patients with bacte-
rial meningitis and recommended
following up on hearing func-
tions in all patients with bacterial
meningitis. Meningitis was the
etiology in a total of 53 (17%)
PSNHL subjects and comprised
13 unilateral and 40 bilateral cases
in our study. Articulation was
impaired in 31 of 40 patients with
bilateral PSNHL secondary to
meningitis owing to hearing losses
that started in early childhood.
Hearing loss developed rapidly in
all patients with meningitis. The
most common (48%) cause of
acquired bilateral PSNHL was
meningitis. In other words, menin-

gitis was the reason for half of the
patients with acquired hearing
loss who needed cochlear im -
plants. Also early intervention is
necessary for this condition. There-
fore, it can be concluded that
meningitis is the most dangerous
cause of acquired hearing loss. We
recommend follow up of auditory
functions using ABR in all chil-
dren with meningitis.®”’

In our study, PSNHL developed
secondary to an unknown inflam-
matory disease in 36 (11.6%)
patients. These inflammatory dis-
eases might be mumps, measles,
rubella, or chickenpox, although
the latter is less likely. Routine
administration of measles, rubella,
mumps, and chickenpox vaccina-
tions to newborns may reduce the
number of PSNHL cases owing to
childhood inflammatory diseases.
In addition, close follow up of
auditory functions might be
recommended in children who
actively have any of these dis-
eases. Mumps often causes unilat-
eral, persistent, and acute SNHL.
Fukuda et al® identified IgM anti-
bodies against mumps in 7.2% of
69 ISSNHL subjects. Our study
showed that mumps is the second
most common disease after bac -
terial meningitis that leads to
PSNHL. Mumps history was
positive prior to PSNHL in 24

(7.7%) subjects with 21 unilateral
and 3 bilateral rapidly developing
PSNHL.

ISSNHL is one of the most
common causes of SNHL, is often
seen in adults, and is almost
always unilateral. Klemm et al’
reported an incidence of 160 cases
of ISSNHL per year per 100,000
inhabitants. ISSNHL might cause
PSNHL, and the possibility of
cure deteriorates as the hearing
loss gets deeper. Psifidis et al.”
declared that the prognosis was
poor and hearing loss became per-
sistent after two months in 80 sub-
jects with ISSNHL in whom
PSNHL developed. In our study,
there were 42 (13.6%) patients
with persistent PSNHL, which
was bilateral in two patients.
ISSNHL is the second most com-
mon cause of acquired PSNHL
following infectious diseases.
Therefore, this insidious disease
should not be ignored in patients
presenting with hearing loss.

Autoimmune SNHL often causes
bilateral progressive hearing loss
with an unknown pathogenesis.
These hearing losses might result
in PSNHL that requires cochlear
implantation. A differential diag-
nosis between autoimmune SNHL
and ISSNHL is not always possi-
ble with retrospective analysis. In
our study, the etiology might be
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either of these two pathologies in
the 35 (11.3%) subjects with idio-
pathic hearing loss, which com-
prised 12 unilateral and 23 bilater-
al cases.

There are several studies sug-
gesting that CSOM leads to SNHL."
The morphological studies per-
formed on human temporal bone
by Cureoglu et al.” showed that
CSOM causes changes in the
cochlea. Papp er al.”® stated that
the inner ear is vulnerable to
CSOM. 1t is likely that CSOM
may lead to SNHL; however, it is
not clear whether this pathology
may cause PSNHL. We identified
PSNHL in 10 (3.2%) patients with
CSOM and 3 (1%) patients with
history of radical masteoidectomy.
It is not possible to declare that
PSNHL in these patients was due
to CSOM in this retrospective
study.

Hearing loss secondary to head
trauma may result from damage to
the cochlear nerve owing to frac-
ture of the temporal bone, concus-
sion of the labyrinths, or fistula-
tion of the perilymph.** In our
study, there were 11 (3.5%) sub-
jects with traumatic PSNHL,
including 8 temporal bone frac-
tures, 2 caused by a fall from a
height, and 1 after a gun shot. All
but 1 subject, who was in a traffic
accident and also had total PFP in
addition to bilateral PSNHL, pre-
sented with unilateral PSNHL.
The otoscopic examination was
normal in all subjects. Unilateral
hearing losses might be over-
looked; hence, head trauma
should be considered an indica-
tion for evaluating hearing func-
tion, especially in children."”

Ototoxic medications are a rare
cause of PSNHL. Moffat et al.'®
reported a case of bilateral
PSNHL secondary to the use of
gentamicin. One patient (0.3%) in

our study group had bilateral
PSNHL secondary to the use of
intramuscular gentamicin. The use
of gentamicin should be limited to
cases in which there is an explicit
need, despite that the ototoxic
affects of gentamicin are relative-
ly few (2-3%).

Acoustic trauma may lead to
PSNHL. Tosun et al.” evaluated
30 patients in their study and con-
cluded that exposure to a single
explosion might cause persistent
SNHL. In our study, there were 2
(0.7%) subjects with PSNHL
secondary to a mine explosion.
PSNHL in these patients was
unilateral and developed rapidly.
The contralateral ear of one of
these patients also had moderate
SNHL.

Conclusion

The main features of PSNHL in
our study were as follows:
[1] PSNHL is most often caused
by congenital hearing loss and
infectious diseases; [2] congenital
hearing losses are bilateral;
[3] articulation is impaired in
patients with congenital or early
childhood bilateral hearing loss;
[4] hearing is often intact in the
contralateral ear of patients with
unilateral PSNHL; [5] hearing
losses often develop rapidly;
[6] there is no difference between
the right and left ears; and
[7] most subjects (73.2%) are
from the Black Sea, Central
Anatolia, Eastern Anatolia, and
Southeastern Anatolia.

Measures should be taken,
especially for congenital hearing
loss and meningitis, to prevent,
enable early diagnosis, and reduce
the sequelae of PSNHL. Early
diagnosis of PSNHL is important
because PSNHL can lead to
impaired articulation.
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