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Hearing Loss in otitis media with effusion- Types and management- A study of hundred cases
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ABSTRACT

Introduction- Serous Ottis media or otitis media with effusion is a common cause of hearing loss of acute onset. The
common presentation will be a block or reduced hearing possible after a travel or flight. Most of the cases present
with conductive hearing loss while some may present with mixed or even pure sensory hearing loss. Background-
we study hundred patients diagnosed with serous otitis media for the type of hearing loss and characterize the
management strategy. Conclusion- Serous otitis media is a common cause of hearing loss which is mostly
conductive and is amenable to treatment while some rare cases which may persist may require assistive hearing with
amplification. Although sensorineral hearing loss is rare in otitis media, it is seen in practice along with mixed
hearing loss. The pathophysiology of the neural affection of hearing loss remains a mystery although many theories
exist.
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Introduction: Serous otitis media is one of the most
common causes of hearing loss following either a
respiratory tract infection or travel. The travel may be
to a place of higher or lower altitude or by flight.
Pain is rarely seen and the block is reported as non
discrimination of speach. We analyze the cause, type
of hearing loss and the management strategy of
around one hundred patients diagnosed with serous
otitis media.

These were ramdom one hundred cases of otitis
media with effusion seen and treated by the authors
during their practice. Although the most common and
the hall mark hearing loss of otitis media has been
conductive hearing loss, we demonstrated mixed and
sensorineural hearing loss albeit of lesser incidence.

Materials And Methods: One hundred patients
presenting to our hospital with hearing loss and
diagnosed with serous otitis media with effusion were
taken into consideration. The source of data were the
general population who presented to our hospital with
chief complaints of hearing loss and diagnosed as
having otitis media with effusion. They were

subjected to routine physical and ENT examination
and otoscopic examination. Tuning fork tests
confirmed the presence of hearing loss which was
augmented by pure tone audiometry. Impedance
audiometry was also done to fortify the presence of
fluid in the middle ear. Some cases with
extraordinary findings such as mixed hearing loss or
sensory neural hearing loss were also subjected to
high resolution computerized tomography or HRCT
of the temporal bones. Routinely, a wait and watch
period under the cover of antibiotics if indicated
along with anti histamine and mucolytics were
prescribed for around one month. These were
supplemented with steam inhalation and instructions
to perform the valsalva maneuver as many time
possible in a day. The further management was
dependent on the course of progression and
individually tailored to each group of cases. Inclusion
criteria was thus a patient with complaints of hearing
loss between the ages of five to eighty five years with
a clnical diagnoses of otitis media with effusion.
Exclusion criteria included cases with conductive
loss not due to effusion such as traumatic perforation
and/ or ossicular dislocation. Also cases with mixed
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or sensorineural hearing loss due to other causes such
as otosclerosis were excluded from the study. Even
cases with fluid in the middle ear and showing
conductive hearing loss were excluded from the study
if the fluid was proven to be blood due to trauma.

Results And Observations: One hundred patients
were taken up for this study. This included fifty eight
males and forty two females. The age group ranged
from five years to eighty five years (figure 1) The
youngest patient were three boys of the age of five
years. The eldest was a lady of eighty five years. The
mean age was around twelve years. There were a
total of seventy two adults in the study and thirty
eight children (described as less than twelve years) in
the study.

Complaints- The most common complaint was ear
block or reduced hearing either from both ears or one
ear in over ninety six patients (figure 2). Ear pain was
also seen, although mild in severity in around fifteen
patients. Other complains included nasal stuffiness
seen in around seventy five patients, headache of
mentionable severity in around sixty eight patients,
tinnitus in around five patients and recurrent episodes
of throat infection and hospitalization seen in fifteen
children with associated tonsillitis.

Figure 1- age distribution
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Clinical ENT examination-The classical signs of fluid
in the middle ear were elicited in a fairly large
amount of cases. These included either all or one of,
reduced mobility of the tympanic membrane, absent
light reflex, prominent handle of malleus and frank
fluid behind the drum. These were elicited and
demonstrated in around eighty seven patients. Tuning
fork demonstrated conductive hearing loss in around
eighty two patients, mixed hearing loss was seen in
around fifteen and sensorineural hearing loss was
seen in around three cases. The same were confirmed
by pure tone audiometry. Impedance audiometry

confirmed the presence of fluid and the diagnosis of
serous otitis media. It showed a type 'b' curve in all
the cases and is thus an investigation of choice for the
diagnosis of this condition.Patients having non pure
conductive hearing loss, around eighteen in number
were investigated further with HRCT of temporal
bones to rule out any other lesion causing the neural
loss. They were reported as normal supplementing
the presence of fluid in the middle ear.

Figure 2-complaints
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Degree of loss- as pictured in figure 3, Conducive
loss seen in around eighty two patients were divided
into grades according to the degree of hearing loss.
Around forty patients had mild conductive loss, thirty
eight had moderate loss and four had moderately
severe hearing loss. Mixed loss in fifteen patients
were similarly divided into categories depending on
the degree of hearing loss. Mild seen in around six,
moderate seen in around four, moderately severe in
around three and severe in around two. Sensorineural
hearing loss seen in around three patients were all
severe in grade. Of the thirty eight children, thirty
five had conductive hearing loss and three had mixed
hearing loss. The conductive hearing loss was mild in
three, moderate in twenty nine and moderately severe
in six. Mixed hearing loss was moderate in two and
moderately severe in one. None of the children had
sensorineural loss in the study.

Management -All patients were routinely given a
conservative treatment of antihistamine (levocetrizine
in a dose of 5 mg hs) and mucolytics (ambroxol in a
dose of 60 mg hs) for a period of two weeks.

Around fifty eight patients recovered the loss during
the first follow up which was around two to four
weeks time and were confirmed by audiometry. All
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these belonged to the group which had pure
conductive hearing loss. Twenty four patients having
conductive hearing loss were subjected to surgical
treatment which involved either myringotomy alone
in twenty patients and myringotomy with grommet in
four patients. The interventions were routinely
decided after a wait and watch period of minimum of
three months and the decision was taken only if there
was either no improvement of hearing loss or rarely
(in two cases), worsening of the loss. The placement
of grommet was determined on the basis of quantity
and the consistence of fluid. A thicker and large
quantity of fluid deemed the grommet necessary.
Single placement of grommet was done and this was
placed in the inferior quadrant of the tympanic
membrane posteriorly. All  these patients were
followed up for six months during which they had
recovery which was good ( good air bone closure and
subjective improvement of hearing) in twenty and
satisfactory in the remaining four. In the mixed
hearing loss group, around five patients recovered in
such way that the hearing improved with air bone
closure but the hearing was not normalized. However
the conversions were appreciated positively by the
patient. This was interpreted as the normalisation or
betterment of the conductive component of the
hearing loss. In the sensorineural hearing loss
category, the patients were counseled for the better
upkeep of the other normal ear and were advised
hearing aids if the hearing loss was of moderate to
severe in nature. In all these patients however a trial
of myringotomy and grommet placement was
attempted to affirm the presence of fluid and also to
try and improve the hearing. In all the three patients
the fluid was present in minimal quantity and thus no
grommet was placed. None of the patients showed
any improvement although there were no further loss.
With the removal of fluid, a block sensation which
the patient felt were relieved. Only one patient with
severe loss needed amplification for hearing for
which he was provided with a digital in the canal
hearing aid. The other two were counseled but did not
accept the amplification; furthermore, their loss were
mild to moderate and the opposite ear was normal.

Discussion: Otitis media with effusion is a common
clinical entity with a characteristic hallmark of
conductive hearing loss with fluid in the middle ear
cavity. However rarely sensorineural or mixed
hearing loss can also be seen as in our study. Majority
of our cases had conductive hearing loss (>80
percentage), although mixed and sensorinueral
hearing loss was also seen in a select minority (15 %
and 3 % respectively).

The prevalence of sensorineural hearing loss in otitis

media with effusion had been described and several
theories have been put forward for the same although
none have been proven till date.

Figure 3- degree of hearing and type
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According to Paparella et al, biochemical
alterations effecting the cochlea via round window
result in  SNHL associated with COM.
Semipermeable structure of the membrane leads to
passage of the toxic substance into  cochlea.
Biochemical changes occured in perilymph and
endolymph, give rise to partial destruction of Corti
organ. The anatomical characteristics of the round
window are such as to encourage the accumulation,
stagnation and absorbtion of purulent secretion into
perilymph. Impairment of sound conduction in cases
with COM may be associated with the occlusion of
round and oval windows by granulation,
cholesteatoma and inflammed mucosa or stiffening of
the ossicular chain. Both air and bone conduction
may be influenced by these kinds of mechanical
occlusions. Histological evidence showed that the
round window changes were more marked in cases
with purulent otitis media than in non-purulent otitis
media. These changes especially basal turn hair cell
lesions in acute purulent cases, could be temporary or
permanent and render the ear more vulnerable to
future damage. This theory seems to explain why
depressed BCT are observed in some patients but not
in others, despite apparent identical etiologies.*

The hypoxia-inducible  factor and  vascular
endothelial growth factor (HIF-VEGF) pathway in
hypoxic conditions of the middle ear due to
dysfunction of the eustachian tube is still unknown,
but it is considered as one pathogenetic mechanism in
otitis media. Huang Q et al performed an analytical
study designed to investigate the possible
involvement of the HIF-VEFG pathway in otitis
media with effusion induced by dysfunction of the
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eustachian tube. They adopted a soft palate approach
to obstruct the orifice of the eustachian tube to
establish otitis media in a rat model. Auditory evoked
brainstem response and tympanometry were used as
hearing function tests, hypoxia-related factors were
examined by reverse transcriptase polymerase chain
reaction (RT-PCR). The expression of hypoxia-
related proteins was detected by Western blot and
immunostaining. The model of otitis media with
effusion was successfully induced by cauterizing the
orifice of the eustachian tube. RT-PCR showed up-
regulation of hypoxia-related factors in cauterized
ears. Western blot and immunostaining showed that
the expression of hypoxia-related proteins in
cauterized ears was increased. Hypoxia-induced
vascular proliferation and an increase in permeability
may be one pathogenetic mechanism of otitis media
due to dysfunction of the eustachian tube.?

Papp Z et al performed a study to determine whether
chronic suppurative otitis media may cause
sensorineural hearing loss. The files of 121 patients
with unilateral chronic suppurative otitis media were
reviewed in this retrospective study. Air conduction
and bone conduction threshold averages were
calculated over the speech frequencies (500 Hz,
1,000 Hz, and 2,000 Hz). Thresholds at 4 kHz were
examined separately but in a similar way. Multiple
linear regression models were used to clarify the
relationships between sensorineural hearing loss and
chronic otitis media. They concluded that chronic
suppurative otitis media was seen to be associated
with sensorineural hearing loss. When age and
normal side were corrected for, pure-tone threshold
and bone conduction threshold at either the speech
frequencies or at 4 kHz increased gradually according

to the duration of the chronic suppurative otitis media.

The threshold shift was more accentuated as age
increased. Also the sensorineural hearing loss at 4
kHz seemed to be higher than that at the speech
frequencies. They also suggested that the inner ear is
vulnerable against chronic suppurative otitis media.
Older age increases this vulnerability. The proximity
of the sensory cells to the potential source of harm
(inflamed middle ear) may mean higher exposure, as
reflected by the fact that sensory cells processing
higher frequencies are more seriously damaged.® Our
study also confirms to this study in terms of the
sensorineural and mixed hearing loss prevalance of
hearing loss in otitis media with effusion.

Yamamah G et al have stated that Hearing loss
among schoolchildren in developing countries is
reported to be a significant health problem. Middle
ear diseases and hearing impairment were assessed
among 453 primary-school children aged 7-10 years

in South Sinai (906 ears). Otoscopic examination,
tympanometry and pure tone audiometry (PTA) were
done. Ear disease was found in 27.5% of the ears
examined. The commonest cause was secretory otitis
media (10.8%), followed by occluded earwax (9.5%).
Mild and moderate hearing loss affected 8.5% of the
sample, while sensorineural hearing loss affected
2.4%; only 0.4% had moderate and severe hearing
loss. Hearing impairment affects 19.3% of this age
group in South Sinai. The authors recommended that
hearing and middle ear screening at schools is
recommended for early detection and management of
middle ear and hearing problems.* We have also seen
a rapid improvement in majority of the patients with
hearing loss (Over 82 %), with some requiring the
routine procedures such as medications and
myringotomy and grommet insertion. Rarely though
we need to use the amplification for auditory
rehabilitation.

Al-Rowaily MA et al have also mentioned that
hearing loss among school-entrant children in the
developing world has been widely reported as a
significant health problem. Failure to detect hearing
loss, either congenital or acquired, in children may
result in lifelong deficits in speech and language
acquisition. They performed a cross-sectional study
that included all children (n=2574) aged 4-8 years
who attended the obligatory health examination for
kindergarten (=370) and primary school (n=2204)
entry at the school health center of King Abdulaziz
Medical City, Riyadh, Saudi Arabia, from March
2009 to December 2010. Pure-tone air conduction
audiometry was conducted for each child in a sound-
treated room followed by a diagnostic test.
Tympanometry was performed as a complement to
the overall objectives of a hearing screening program.
A total of 45 children were diagnosed with hearing
impairment (84.4% conductive and 15.6% sensori-
neural), with an overall prevalence of 1.75% (95%
C.l1.: 1.25, 2.25). The majority of cases were females
(71.1%), of school age (80.0%), with conductive
deafness (84.4%). More than one-half of cases had
bilateral deafness (55.6%) of mild degree (57.8%).
As for conductive deafness, otitis media with effusion
ranked first as a cause of deafness (34.9%), followed
by wax and chronic otitis media (23.3% each), while
traumatic perforated drum came last (2.3%).
Sensorineural deafness constituted 16.2% of all cases.
They concluded that conductive hearing loss is the
primary type of hearing loss among children and is
easy to correct. Evidence-based guidelines to identify,
monitor, and manage otitis media with effusion
(OME) in children in the primary healthcare setting
and a strategy to prevent hearing loss are
recommended.”
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A retrospective analysis was conducted by Feng XH
et al of the data from 26 cases (43 ears) of secretory
otitis media with bone conduction hearing loss
collected from 2001 to 2008. Thirty-two ears were
treated with mastoid surgery and myringotomy with
insertion of wventilation tubes. All the patients
received medications after the operation. They found
that all the patients showed obvious improvement
after mastoid surgery. The average pure tone of air
conduction hearing threshold was about 25 dB after
the surgery, with the average pure tone of bone
conduction hearing threshold of about 15 dB. The
patients were followed up for 1-2 years during which
no significant change in hearing was recorded, and no
middle ear effusion in the tympanic cavity was found
after removal of the ventilation tubes. They
concluded that persistent secretory otitis media can
be associated with mixed hearing loss, and mastoid
surgery can significantly enhance the hearing level to
produce positive therapeutic effects®

In all our patients, none were subject to mastoid
surgery, most of them improved with oral
medications and some with minor procedures like
myringotomy and grommet insertion.

Conclusion : Otitis media with effusion can affect all
age group and is a common clincal entity. The most
common hearing loss seen is conductive hearing loss
although both mixed hearing loss and sensorineural
hearing loss can also be seen. Most cases require
little or no intervention with good result. Non
responsive patients can be counselled for medication
with or without insertion of ventilation tubes or
grommet. Rarely though amplification, especially in
cases of severe to profound hearing loss can be
advocated.

The pathophysiology of sensorineural or mixed
hearing loss in otitis media with effusion is not

known although many theories have been put forward.

As indicated earlier, biochemical alterations effecting

the cochlea via round window, semipermeable
structure of the membrane leading to passage of the
toxic substance into  cochlea and biochemical
changes occuring in perilymph and endolymph
giving rise to partial destruction of Corti organ.
Recent studies have also shown that hypoxia-induced
vascular proliferation and an increase in permeability
may be one pathogenetic mechanism of otitis media
due to dysfunction of the eustachian tube. Inspite of
the abundance of theories, the exact mechanism of
sensorinueral hearing loss in otitis media with
effusion remains an enigma.
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