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Abstract. Are systemic oral steroids effective for sensorineural hearing loss in bullous myringitis? Considerations from
a preliminary study. Background: It is common in clinical practice to administer systemic steroids to treat sensorineural
hearing loss due to bullous myringitis (BM). Nonetheless, there is currently no definitive evidence that steroid therapy

is effective and appropriate for BM.

Objective: The aim of this study was to assess the effectiveness of systemic steroid therapy for treating BM.

Patients and methods: This prospective study included 23 patients affected by BM with sensorineural hearing loss
(median age, 45.8 years). The subjects were divided into two groups: Group A received only systemic antibiotic
treatment and Group B received systemic antibiotics plus systemic steroid treatment.

Results and Conclusions: There were no differences between the groups in terms of the sensorineural hearing loss
recovery. Both treatments were effective, suggesting that administration of oral steroids in combination with antibiotics
did not confer an advantage in terms of sensorineural hearing loss recovery rate in the tested population.

Introduction

Myringitis bullosa, or bullous
myringitis (BM), was first
described by Lowenberg' during
the influenza epidemic of 1889.
BM is characterized by vesicles
on the tympanic membrane (TM),
with or without other abnormali-
ties of the eardrum and middle ear.
Studies have shown that BM
accounts for < 10% of acute otitis
media (AOM) cases; the viral and
bacterial pathogens associated
with BM are similar to those in
AOM without BM, except for a
relative increase in the proportion
of Streptococcus pneumoniae in
BM.* A role for Mycoplasma
pneumoniae has also been sug-
gested.* The most common
pathogens associated with BM are
reported in Table 1.

Previous studies indicate that
BM is often associated with fever®
and considerable pain,® possibly
due to blisters between the richly
innervated outer epithelium and

fibrous middle layers of the TM.”*
Bullae involving the TM may also
extend onto portions of the exter-
nal auditory canal immediately
adjacent to the TM.

Clinical evidence has shown
that BM is frequently accompa-
nied by sensorineural hearing loss
(SNHL), as first reported by
Wetmore in 1979.°° Complete
recovery from SNHL due to BM is
common; nevertheless permanent/
residual SNHL has been described
as a possible sequela of BM.>*"*
No definitive conclusions can be
drawn from existing studies about
the optimal treatment for prevent-
ing or reversing permanent SNHL
in BM. Thus, in clinical practice it
is reasonable to consider treating
patients with BM and SNHL with
both antibiotics and steroids, and
patients with conductive or no
hearing loss with antibiotics
alone.” Unfortunately, there is no
evidence that systemic steroids are
appropriate or effective for treat-
ing BM, and prospective trials to

Table 1

Pathogens most frequently reported for
bullous myringitis. Pathogens were
detected in culture or by immunoassay of
nasopharyngeal aspirate and/or middle
ear fluid”'®

Streptococcus pneumoniae

Haemophilus influenzae

Mycoplasma pneumoniae

Influenza viruses A and B

Parainfluenza viruses 1, 2, and 3

Adenovirus

understand the possible role of
this treatment have been already
requested in the past.’

Patients and methods

The study included 23 patients at
the Outpatient Clinic at the
Audiology Department at the
University Hospital of Ferrara,
Italy, who sought treatment for
BM between January 2006 and
December 2008. Only patients
with BM with concomitant SNHL
were included. All subjects had
acute onset of BM symptoms,
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such as signs of TM inflammation
(including blisters and bullae
within the TM and/or bleeding
from the ear) and SNHL. Inclu-
sion criteria were BM with con-
comitant SNHL at onset; normal
hearing before BM (in particu-
lar, no conductive hearing loss
before BM and before onset); age
> 15 years. Informed consent was
obtained from each patient before
inclusion in the study.

The 23 patients were divided
into two groups. In clinical prac-
tice, oral steroids are usually
administrated in combination with
antibiotics; thus, for ethical rea-
sons, it was not possible to
randomize the study. Group A
included 11 patients that pre-
sented with contraindications to
steroid treatment i.e. systemic
disease such as hypertension,
diabetes mellitus, chronic gastritis,
or a refusal to use steroids. Group B
included the remaining 12 patients,
who were selected during the
same period by matching the
age, sex, and SNHL grade of
the Group A patients. Group B
patients received antibiotics and
oral steroids.

A complete medical history was
taken from each patient, and each
underwent a general otorhino-
laryngology examination with
micro-otoscopy. The diagnosis of
BM was made by an experienced
ENT physician (either AC or RB).
The audiometric assessment
included pure-tone thresholds
for bone conduction and air con-
duction at 0.5, 1, 2 and 4 kHz,
and air-conduction at 0.125 and
8 kHz.

All patients (23/23) were
treated with penicillin (amoxi-
cillin; 1 g twice daily) for eight
days.”" Steroids were administrat-
ed systemically (oral intake) to
patients in Group B for a total of

Table 2

Average degree of sensorineural hearing loss at onset (dB HL)
Descriptive statistics (n = 23)

A. Ciorba et al.

Mean Standard Minimum Maximum
Deviation
Freq. 0.125 kHz 274 113 10 50
Freq. 0.250 kHz 304 9.1 15 50
Freq. 0.500 kHz 38.5 8.8 20 55
Freq. 1 kHz 422 125 20 70
Freq. 2 kHz 454 17.0 10 75
Freq. 4 kHz 56.3 19.5 10 85
Freq. 8 kHz 63.5 14.3 35 90
Onset PTA (0.5-2kHz) (420 11.6 20.0 61.7

PTA = Pure Tone Avarage.

nine days: prednisone, 50 mg/day
for the first three days, then
25 mg/day for 3 days, and finally
12.5 mg/day for the last 3 days.
No patients received topical treat-
ment.

The data were analyzed using
descriptive statistics with an SPSS
application for Windows-based
systems. The level of significance
was set at p<0.05. Non-para-
metric tests (Wilcoxon and Mann-
Whitney tests) were used to evalu-
ate threshold shifts between
groups of patients and therapy
effects.

Results

The 23 patients in the study
were divided into two groups.
Group A patients (n = 11; median
age, 47.9+20, range 15-77Yy)
received only systemic antibiotic
treatment. In Group A, the right
ear was affected by BM in 8 cases
and the left ear in 3 cases.
Group B patients (n = 12; median
age, 43.7+7.9, range 32-57Yy)
received systemic antibiotics plus
systemic steroid treatment. In
Group B, the right ear was
affected by BM in 10 cases and
the left ear in 2 cases.

At onset, each subject’s hearing
was tested at all frequencies (125,
250, 500, 1000, 2000, 4000,
8000 Hz) (Table 2). The average
hearing loss was 42 dB HL [Pure
Tone Average (PTA) at 0.5-
2 kHz)], and losses were greater at
higher frequencies. One month
after treatment, the PTA (at 0.5, 1,
and 2 KHz) had improved signifi-
cantly (>20 dB HL; p<0.001) in
both Groups A and B. Statistical
analysis showed that both treat-
ments were effective; further,
administration of oral steroids in
combination with antibiotics did
not appear to be more effective in
terms of SNHL recovery com-
pared with antibiotics alone
(Figure 1).

The only difference that was
observed was at 2kHz. At this
frequency, recovery in Group B
resulted was slightly worse than in
Group A. This difference was due
to data from a patient who repre-
sented the only case of perma-
nent/residual SNHL that we
observed in the study (the only
case in the two groups, and only at
2 kHz).

Statistically, there were no dif-
ferences in terms of age between
the two groups; at onset, there
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Figure 1
Mean PTA (0.5-2 kHz) threshold levels, including standard
deviations, at onset and 1 month after treatment. Group A
patients (m; n = 11) were treated with systemic antibiotics, and
Group B patients (®; n = 12) were treated with systemic antibi-
otics plus systemic steroid treatment. There were no statistical-
ly significant differences (p <0.05) between the two groups.
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Figure 2
One month after treatment, hearing loss had significantly
improved in both Group A patients (n = 11; systemic antibiotic
treatment) and Group B patients (n = 12; systemic antibiotics
plus systemic steroid treatment). P <0.001 (paired 2-tailed t-
test) for both groups for frequencies 0.25-8 kHz.

with conductive hearing loss. He
described the complete recovery
of 8 of 13 ears that had loss with
a sensorineural component. Hoft-
man et al* observed that of
21 ears with BM, 14 showed sen-

were no differences in the thresh-
old hearing level for the two sub-
groups, except at 125 Hz-at this
frequency, the threshold was
somewhat higher in Group A
(Figure 2). There were also no
statistically differences in terms of
SNHL recovery when the patients
were analyzed according to the
presence or severity of other
symptoms such as high fever or
pain.

Discussion and conclusion

Hearing loss (conductive, mixed,
and sensorineural) occurs in 33%
to 90% of patients with BM.
More specifically, the incidence of

SNHL in BM occurs in 16% to
50% of all BM cases."* The
mechanism of SNHL in BM is
attributed to passage of toxins
through the round window mem-
brane in the inner ear; this is evi-
denced by studies that propose a
cochlear site of lesion in these
patients >'161°

So far, only a very few prospec-
tive studies have assessed hearing
loss in these patients. In 1979,
Wetmore et al." first described the
occurrence of “reversible” SNHL
that developed in 3 of 22 patients
affected by BM. In 1990, Hariri*
evaluated 20 ears in 18 patients
and found 6 cases of SNHL, 7
with mixed hearing loss and 4

sorineural loss or mixed loss,
while none exhibited conductive
loss; in that study 8 of 14 ears
recovered completely.

It is important to note that
the present study is unique in
reporting on the use of steroids in
association with antibiotics for
BM treatment. It is also notable
that we could not see a difference
in the two treatment groups.
While the use of antibiotics for
treating hearing loss associated
with BM has been recommended
in the literature,” no previous
studies have considered the role of
oral steroids (even if there is a
general consensus in their use) as
therapy for reversing SNHL in
BM. Thus, for ethical reasons a
randomized clinical trial has not
been performed.
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In the present study, it would
have been valuable to have a
group of control subjects that
received no treatment (i.e. neither
antibiotics nor steroids). Such a
group would be very helpful in
understanding the natural history
of SNHL in BM, particularly in
terms of evaluating the sponta-
neous recovery rate of the sen-
sorineural threshold shift. Indeed,
this is a limitation of the present
study.

The data from this preliminary
study suggest the following:

1.BM seemed to be “self-
limiting” in terms of SNHL
recovery within both groups.

2. These preliminary findings
merit further study in a ran-
domized trial with a larger
group of subjects.

3. More studies are also needed
to understand the etiopathology
of inner ear damage in BM.
This understanding may help
guide therapeutic decisions.
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