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Prognostic factors of sudden hearing loss in children
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Abstract

Objecti�e: Sudden hearing loss in children under 15 years old is rare and its pathophysiology remains unclear. The
aim of this retrospective study was to define prognostic factors of sudden hearing loss in children under 15 years old.
Methods: Among the patients referred to our institution during the period 1990–1999 for sudden hearing loss, 12
children were considered eligible for this study (mean age=9.5 years old). Patients were divided into three groups
according to hearing recovery and seven putative prognostic factors were analyzed. Results: Total hearing recovery
(group I: 90–100%) occurred in 28.5% of cases, partial hearing recovery (group II: 11–89%) occurred in 28.5% of
cases and absence of recovery (group III: 0–10%) was reported in 43% of cases. Factors such as age, sex, and
bilaterality of hearing loss were not correlated with hearing recovery. Conclusions: Initial severe hearing loss,
associated vertigo and ‘downward’ audiometric curve were three negative prognostic factors of hearing recovery.
Tinnitus has only been reported in children with partial or total hearing recovery. © 2001 Elsevier Science Ireland
Ltd. All rights reserved.
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1. Introduction

Sudden hearing loss is a therapeutic emergency,
the pathophysiology of which remains unclear [1].
It is a sensorineural hearing loss (loss of more
than 30 dB over more than two consecutive fre-
quencies) characterized by a sudden development
(from a few hours to a maximum of 3 days). In
adults, the prevalence of sudden hearing loss
ranges between 5 and 20 for 100 000 persons/year

[2,3]. Most patients are between 25 and 60 years
old [1], with a peak in prevalence for patients
between 46 and 49 years old [2]. Only 5% of
patients are under 21 years old [3] and 3.5% under
14 years old [4]. Many studies have been carried
out to define optimal therapeutic, etiologic and
prognostic factors. Because of a low incidence of
sudden hearing loss in children, most of the con-
clusions have been reported in adults. For exam-
ple, the largest study included 47 children under
14 years old over an 18-year study period [4].

Three prognostic factors have been correlated
with a negative prognosis for hearing recovery
(hearing recovery lower than 90% of the average
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initial hearing loss): age less than 15 years, initial
severe hearing loss [4,5] and associated vertigo
[4,5]. Nevertheless, no study has been carried out
over a homogenous population of children with
sudden hearing loss.

The aim of this study was to define prognostic
factors of recovery from sudden hearing loss in
children under 15 years old.

2. Patients and method

2.1. Selection of children

All medical records of young patients referred
to our institution (pediatric ENT department, La
Timone University Hospital Centre, Marseille,
France) for treatment of sudden hearing loss dur-
ing the period 1990–1999 were checked through.

Nine eligibility criteria were defined:
1. age under 15 years,
2. absence of pre-existing deafness,
3. sensorineural hearing loss higher than 30 dB

HL over more than two consecutive frequen-
cies, evaluated by a pure tone audiometry or
behavioural observation audiometry,

4. absence of retro-cochlear pathology confirmed
by auditory evoked potentials, CT-scan or
MRI,

5. normal biological study (WBC, RBC,
Hemoglobin, platelets, serologies: herpes,
CMV, EBV, mumps) [6],

6. absence of certain etiologies such as sound
blast or drug-related oto-toxicity,

7. early therapeutic management, begun before
the eighth day,

8. minimum 5 days medical treatment including
slow intravenous (3 h) administration of 50
mg/kg per day of Piracetam and 1 mg/kg per
day of Methylprednisolone taken in the morn-
ing, associated with six daily sessions of 15-
min Carbogen inhalations,

9. medical follow-up longer than 1 month.

2.2. Analysis method

After inclusion of patients in this study, the age
of patients at time of hearing loss, sex of patients

and uni- or bilaterality of hearing loss were re-
ported for each case. The average hearing loss at
time of diagnosis and at the end of the follow-up
was calculated in accordance with the following
formula: (0.5 kHz+1 kHz+2 kHz+4 kHz)/4.
Three types of audiometric curves were defined in
relation to the pattern of hearing loss. It was
defined as ‘rising’ when average loss on 0.25 and
0.5 kHz frequencies was 20 dB higher than the
average loss on 4 and 8 kHz frequencies. It was
defined as ‘flat’ when difference of hearing loss
did not exceed 20 dB between any frequencies. It
was defined as ‘downward’ when average loss on
4 and 8 kHz frequencies was 20 dB higher than
the average loss on 0.25 and 0.5 kHz frequencies.
Lastly, it was defined as a ‘U-shaped’ audiometric
curve when average hearing loss on speech fre-
quencies was 20 dB higher than low- and high-
pitched frequencies. Association of tinnitus or
vertigo with hearing loss was reported for each
patient, such as the delay of follow-up. Three
modalities of hearing recovery were defined. Total
hearing recovery (group I) defined hearing recov-
ery ranging between 90 and 100%, partial hearing
recovery (group II) defined hearing recovery rang-
ing between 11 and 89% and absence of hearing
recovery (group III) defined hearing recovery
ranging between 0 and 10%.

These data were computed with Systat® 7.0 in
order to determine the influence of these criteria
on the evolution of sudden hearing loss. Pearson
correlation matrix and Mann–Whitney non-para-
metric test have been used.

3. Results

Twelve children were considered eligible for this
study in accordance with the inclusion criteria.
Ten patients had a unilateral hearing loss and two
patients had a bilateral hearing loss — global
number of affected ears was 14. This homogenous
population grouped together six boys and six
girls, with a mean age of 9.5 years at time of
diagnosis (range: 3–14.5). Table 1 reports the
descriptive results of this population.

The affected ears were divided into three groups
depending on hearing recovery:
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Table 1
Characteristics of children with sudden hearing lossa

HearingUni-/bilaterality Group ofSex Curve pattern Tinnitus VertigoAge TherapeuticAHL I AHL II Follow-up
recovery (%) (months)recovery management

delay (days)

III ?3 NoM No 8 42 120 120 0
III ? No120 120 0
III ? No No 20 1120 1207 F 1

0F III D Yes Yes 1 91 96 12012.5
0M III P No Yes 5 21 95 1205.5

I D Yes No 4100 427.5 6901M
80 20 II D No No 1 3M8 2 100

I D No1001545
46M II D Yes No 3 61 87 4714.5
52F II D No No 2 11 76 359.5

II U Yes No 833 210 40601M
70 0 III D No No 1 411.5 F 1 53

I U Yes No 7100 181214 F 1 40
I11 FF No No 1 391 27 0.5 100

a Sex (M, male; F, female); unilaterality (1) or bilaterality (2) of hearing loss; initial average hearing loss (AHL I) and after follow-up (AHL II); curve pattern (D,
downward; F, flat; U, U-shaped).
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� Group I: total hearing recovery occurred in
four ears (28.5%);

� Group II: partial hearing recovery (20–52%)
occurred in four ears (28.5%);

� Group III: absence of hearing recovery oc-
curred in six ears (43%).
The mean age of children was 10.5 years old for

group I, 10 years old for group II and 7 years old
for group III, without statistically significant dif-
ference (P�0.05). Sex of patient and laterality of
hearing loss were not correlated with hearing
recovery.

Average hearing loss was 80.8 dB. It was 50.5
dB for group I, 80.7 dB for group II and 100.5 dB
for group III. Initial hearing loss of group I and
III was significantly different (P=0.018).

Tinnitus without vertigo was reported in four
children from groups I and II.

Vertigo was reported in two patients from
group III, once in association with tinnitus.

Influence of the audiometric curve on the hear-
ing recovery was not studied because of the very
unequal distribution of patterns in each group.
Concerning the hearing recovery, 71% of children
with ‘downward audiometric curve’ had no im-
provement of their hearing at 4 and 8 kHz
frequencies.

4. Discussion

This study highlighted that severe hearing loss
constituted a negative predictive factor of hearing
recovery. Conversely, a mild or moderate hearing
loss constituted a positive predictive factor of
hearing recovery. These results have corroborated
studies carried out in adults where severity of
initial hearing loss was a negative predictive factor
[4,5].

In the literature, most authors concluded that
sudden hearing loss occurring in children was a
negative predictive factor. In a series of 222 pa-
tients aged from 9 to 82 years old, Byl [5] reported
an absence of hearing recovery in 28% of patients
and a partial or total recovery in 69%. Age, i.e.
less than 15 years old was considered as a nega-
tive predictive factor, but neither the number of
children nor hearing recovery rates were specified.

Similarly, in a study carried out by Nakashima [4]
which included 1313 patients, 47 of whom were
under 15 years, the incidence of profound hearing
loss appeared more important in this population.
In this last study, neither global nor specific re-
covery rates have been reported.

In our study, absence of recovery was reported
in 43% of children, and partial or total hearing
recovery in 57%. In a series of 14 children, aged
between 4 and 17 years old, Ulrich [7] reported an
absence of hearing recovery in 29% of partici-
pants. Lastly, among 10 children with sudden
hearing loss (one case of bilateral hearing loss)
studied by Moatti [8], absence of recovery was
reported in 9% of them while partial or total
hearing recovery occurred in 91%. Because of the
variability of hearing recovery in children under
17 years old, a global prognosis of sudden hearing
loss cannot be properly defined and led us to
search for new predictive factors.

The influence of vertigo on hearing recovery
was evaluated by Nakashima in a series of 1313
patients [4]. In this study, the incidence of the
association ‘vertigo and sudden hearing loss’ was
20% higher in children under 14 years old (n=47)
than the average rate for the population (50% in
children vs. 29.9% in the general population) and
this association was correlated with a negative
prognosis. In our study, association of sudden
hearing loss and vertigo was reported in 17% of
children, and tended towards a negative prognosis
for hearing recovery.

The ‘downward’ audiometric curve was corre-
lated with an absence of hearing recovery over the
4 and 8 kHz frequencies in 71% of children from
our series. Nakashima [4] reported similar data on
hearing recovery.

The association of tinnitus was associated with
a partial or total hearing recovery in all patients,
so it appears to be a positive predictive factor.
This was studied in 1984 by Danino [9] in 60
adults with sudden hearing loss. In this study,
partial or total hearing recovery was reported in
80% of patients (n=48), with 71% of these re-
porting associated tinnitus. In 1994 in a series of
116 patients with sudden hearing loss, Saeki [10]
reported that the association of tinnitus was cor-
related with a positive prognosis for hearing re-
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covery. Nevertheless, Byl [5] noted tinnitus in 74%
of the patients of his series, without specifying the
distribution according to age. Despite this large
series (n=222), tinnitus has not been considered
as a prognostic factor.

In conclusion, three factors were correlated
with a negative prognosis for recovery from sud-
den hearing loss in children: severe initial hearing
loss, association of vertigo and ‘downward’ audio-
metric curve. These factors had already been
defined as negative predictive factors in adults by
other authors [4,5,11]. Presence of tinnitus ap-
peared as a positive factor for a partial or total
hearing recovery in children.
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